‘ fES%: WiiFix3267 (0x0042a303) 25X T RISC-VEM HHHE 41w £1,4 (£0) .

0x0042a303 -> 000000000100 00101 010 00110 0000011

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

rd = 00110 = x6 (t1)

op = 0000011

>k I DDCARV ¥} 3% B:

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

ImMmy1:g rs1 |funct3 rd op I-Type

funct3 | funct? 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

F£4%: £HAKHEN EEEEAT 0 IR, BRI S REE (NMGSGETH AT -

- LEW A R R SO (Vivfpgasim)

- fEPlatformlO, FTIFELL FALE RGN H . [RVfogaPath)/RVioga/Labs/Lab13/LW_Instruction_ DCCM.

- {EXCtplatformio.inith B 1E #RVipgafii B — 3k X4 (Viviogasim) 42 .

- fE i Verilator4: i B (AR o

- EFHGTKWavedT JF ik

- i ¢ fscriptload.tel ({E[RVfogaPathj/RVfoga/labs/Lab13/LW _Instruction DCCM/T&4L) 17 5 B4~ SHIEKES . ik,
EGTKWave L, Hiidi “File — Read Tcl Script File” (3CF — BB TClfHIA ) ik scriptLoad.tel3C A4 .

. HEJLR “Zoom In” GO () 418600 ps.

B 2 W06 13 ) £ 3CHS .

[ % ¥y REAT AU S EOFRIES EF Rl .
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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
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| f£%: 7ESweRV EH1ALIE 21 Verilog 31 b # 2 6 1) K Rl (5 5

AP -

| 5% EEAIEP A E S 1su pIFRIE FB BB BT

HZ A LR TRES], HRERIT G, 1su p =0x14001:
- valid=1. EAHE
- load=1. R NEEHIEL.
- word =1. PiRHIKNEF.

f£4%: 7EVerilogfRIEH MLSUIB NI (exu 1su rsl dfldec lsu offset d) MIZRECRIEHTIX A NFTIEMER A . M2
W R dec. exufllsu. I AhfE 4 HTix 245 5 11T 4.

exu_lsu rsl d[31:08] ({32 C rs1_bypass en C gpr_i0 rs1 d[31:0] )
[ {32 rs1 bypass en C c i1 1su d gpr_il rsl d[31:6] )

rs1 bypass en C i@ rs1 bypass data d[31:6])

rsl bypass en C c i1 1su d il rs1 bypass data d[31:8]});

dec lsu offset d[11:¢C

dp.load ia[31:2a8]1})
dp.lsu & il dp.load i1[31:281)
dp.store i@[31:25],18[11:71})
dp.lsu © il dp.store i1[31:25],i1[11:71});

% Bk I O B % 1454 1 3212
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{E%: S HDCAM B BN ISR ISR, XA IVE B TEAE Hsu_Isc_ctisf i@ fh . FoAT I8 jok i ik fie i e iy 48 1) SR BLTE T T 1 B 7
RMHET.

Xf4beh_lib.sv:

rvlisadder

31:0] rsl,
1:8] offset,

t logic [31:0] dout

cout;
sign;

cout,dout[11:0] 1'b8,rs1[11:01] 1'be,offset[11:08]
rsl_inc[31:12] = rs1[31:12]

rsl_dec[31:12] = rs1[31:12]

sign = offset[11];

dout[31:12] ; 2 sign

sign
sign . rsl dec[31:12]);

XAtkIsu_Isc_ctl.sv:
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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] [V et 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];

FEF: RIS, ZRAFEVIERN CERRET) RIS FUiE . Jtt, 55 SUmts & e H RN 1IwE SN 1 (E2F 7
Blh (EZFEF o B, e e N4 EON3, MR 154Kk s 10xFO040003 4R B2 AL AT AR XS V5 1], dnEI8fs. 7
T LR AREEN FES1su_addr del[31:0] (8ifull addr dcl[31:0]) Mend addr dcl[31:0]FI1H,

TESEE207, AT MDCCMIF P 5B 43 ATix Fh i i o
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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
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f&%51su_addr_dcl[31:0]flend addr dcl[31:0]FMERVT IR R AGIHME A S5 R IEAL A 45 77 # #5:  0xFO040003410xF0040007 . 1LHL
P~ (0x00000002F10x00000008) , FfAEX 7 # Hi i Js — 1~ (0x00000800) -

% EE209FFH, 24X HiEE0XF0040004 Fil i hi:0xFO0400034447 Lwitt, S5 dcem data lo dc2[31:0]#1
dccm data hi dc2[31:0]MMH.

FSCEWANMEE .
- B HibE0XFO040004 (4] 1w

dcem data lo dec2[31:0]: 0x00000008
dccem data hi de2[31:0]: 0x00000008

T 5 A0 AT SRk B P
- 4B HbHE0XFO040003(K) 1w

dccm data lo dc2[31:0]: 0x00000002 (K H Hhh-0xFO040000(1{H)
dccm data hi dc2[31:0]: 0x00000008 (K H Hhhl-0xFO0400041{H)

‘ £%: /irisu_decem_ctifllsu_ecci&d i) VerilogfCAS H i I HIXT 55 & IF ARG T2 4 .

ARPEREE o

‘ £%: EER200FFH, 4XtHihk0xF0040004 #1HiiE0xF0040003H1 4T 1wht, {55 1su result corr dc3[31:0]HMH.

B R.

Imagination K% i1 %l — RVfpgasizi13: VifF4E4: IwHlswig 4
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- 1R HiHEOXF0040004 1) 1w
lsu result corr dc3[31:0]: 0x00000008
AL T SR ML B

- 1R HiHEOXF0040003 %) 1w
lsu result corr dc3[31:0]: 0x00000800

EAEMIERIIEEEHUE . 75 IERISC-VR ]/ i 2

‘ {24 fEVerilog/Uhg 3 HT{5 5 addr external declifi] FDCAFBifEfitkisu_addrcheck it5 .
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Gen dccm enable

. E{ RV DCCM S )) start addr dccm ran
art addr dcl[31:E
tart addr in dccm del),
region dcl)

) 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

M _ENABLE 1) check
addr in ice (start addr

addr in ( 1

ige(start_addr_in _pic_dcl]),
ion{start_addr_in pic region_dcl)

.addr{end al:h;l r'_|:| ;
.in range({end addr in p cl),
i region dcl)

addr in dcom dc (start addr in dccm dcl & end addr in dee
addr_in_pic 1 (start_addr_in pic dcl & end_addr_in_pic

addr external dcl (addr_in m dcl | addr in pic dcl)

Imagination K% i1 %l — RVfpgasizi13: VifF4E4: IwHlswig 4
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Fitkrvrangecheck f T4 i SR itk :

- AR ELTDCCM/ICCMHEYE T (5680-10747) , EXMIEH T, {§59addr in dcem dcl =1
- R EATPICHEERE Y (55108-12317) , fEXMIEN T, /§5addr _in pic dcl =1
- IR AL T AR HEEE . 4 TODRAMNEAMEES T, EXAEN R addr external dcl =1

| £E%: BIFIX3201 (0x0062a023) £ 7R TRISC-VAM 4 sw £1,0(¢0).

0x0062a023 -> 0000000 00110 00101 010 00000 0100011

imma1.0 = 000000000000
rs2 = 00110 = x6 (t1)
rs1= 00101 = x5 (t0)

funct3 =010
op = 0100011
5k EIDDCARVI1 [t 3B:
31:25 24:20 19:15 14:12 11:7 6:0
iImmy 1.5 rs2 | rs1 |funct3 | immg. op S-Type
L e

0100011 ( 010 |- rs2, imm(rsl) |store word [Address]s;.p= rs2

% AECHHHEN EEER120 00 it . 5B LT BB RE (GSGHTHE Y FT R -
- WA R B R S (Vivpgasim) .
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- fEPlatformlOR T IF7E LA F AL B IR BL IR H . [RVfpgaPathl/RVfoga/lLabs/Lab13/SW._Instruction DCCM.

- 1E X {4 platformio.ini7 5 FIRVipgalli & ik H| S04 (Virvipgasim) HIE§4E .

- fdFVerilator 4= st EELE CERRPE) .

- {EGTKWave 3] JT#LE .

- i St scriptStore.tel (1 [RVfpgaPath)/RVfoga/Labs/Lab13/SW._Instruction DCCM/F 4L &5 K4 ~E SHEIRIES . ik,
TEGTKWave I+, H.ifi “File — Read Tcl Script File” (U — SEXTClIASCAE) Hik#EscriptStore.tel 31

_ #RJLK “Zoom In” GO () EZZE17900 pS.

RS WS 131 30k

‘ﬁ: B i Te 2 R idE 2, DIRIEE 2 CIEHI S ADCCM. 728N EI4AT E6 1 i) — 155 5 R /A 4.

Signals Waves
17988 ps 1B1B8 ps

Time
clk=
dec i@ pc d ext[31:8]=
dec_i@ instr _d[31:8]=
lsu rsl d[31:8]=
lsu_offset d[11:0]=
exu lsu rs2 d[31:8]=
rsl dcl[31:0]=
offset dcl[11:8]=
full_addr dcl[31:8]=
dcem wren=|

deem wr_addr[15:8] =

dcem wr_data[38:0] =
dcem_rden=|

dcem data lo dc2[31:0]=
18 result e4 fipal[31:8]=
waddre[4:0] =

wene =i

wde[31:0] =

Imagination k211Xl — RVipgasi#13: Vifr4E4: IwHlswif4
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| A% BB S 52 BB T Lwdi & AT B 0 A 0L 7 3R R AR B 48 Tt s w2 AT O SE AT

ARPEREE -

[ % 515 "IDCCMINRM FAE R LB T A2k : FEBiF T (sb) BAMEF (sh) .

ARPERREE -

1% FECKHFEN EES 7R B fE . f#F SCbtest_Blocking.tel (£8[RVfogaPathl)/RVfoga/Labs/Lab13/LW. _Instruction_ExtMemory
L) . e LK “Zoom In” i) () BE1E16940 pS.

BT 2 LSRG 13 1 3CHY .

| (% BN R LLA T 5 B AXE R 15 S B4k 58 306 A Hb A £ S 3 5 B 3 1 o
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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=
lsu_axi_araddr[31:0] =
lsu_axi_rvalid=
lsu_axi_rdata[63:0] =
bus_read data dc3[31:0]=
i@ result e4 final[31l:0]=
waddre[4:8] =
weno =
wdB[31:8] =i
3=
te=

imagination
university programme

17260 ps 17380 ps 17480 ps

CA11ABI1EBADCABLE AL1AB1EBADCABIE

17508 ps

E A11ABLEBADCAELE

17660 ps

F%: BEGHZBRITRHESHMEGES (EE16KDC3IMRAZH B , M 2 B8 IT 5K 1% 55  DDRAM R A7 fiff #5 32 (O B dls . 7T BAZE
VerilogfES 1 LLR JUAT H 4k 2K 28 2 B8 Tk«

- 212 I Bithisu_lsc_ctlff1 55264417

- 31254 fidhdec_decode ctlff55227747 .
Al LA .t T [RVpgaPath)/RVipga/Labs/Lab13/LW._Instruction_ExtMemory/test_Blocking Extended.tcl

Imagination k2% %] — RVfpgasiz#i13: VifiiE4: Iwfllswif4
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Signals

Time /i ns 17260 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

\_%= 5341 F 17 7] DRAMYz il 28 [ AX LS 28 SE I ARG 8, AUk n] DU Elsu_bus_intfiBidk

AFRPEREE

5% EHCHIEN EES R8T i . 8 X scriptStoreBuffer.tel (1
[RVifpgaPathl/RVfpga/Labs/Lab13/SW_Instruction DCCMF#4t) . B JLIK “Zoom In” (LK)  ( 0y B#1%17900 pS.

RS 2 LR B0 SR,

| A5 ERE T AE R LASCBL A AR ERAE AT 5 18 B 4B S AL 23 T
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ARPERRE -
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