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E4&SO0CZEH

> ZIOERS (Tiny RiscV)
« RV32IM 1555
© Z=HmMKE
+ CoreMark/MHz = 2.4
> JTAG &O
«  Z3#FOpenOCD
- X#GDB @B
> MK
« 4 KB ROM, 32 KB RAM
« X¥FI2C. UART, SPI
- ERADCEUIBW SR IRFHE
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Risc-VEFEZ{T= 6

CEFRG
inta=0: /4 lax5,a (HIES (BRAAREES la: INFafyibit ZIx5Z 7788 ((ENEIEERELL)
intb =10; // BIFZ1 wiE lw X6, 4(x5) (Load Word) 0x0042A303 MX5+AHEHE (bEIRIE) HIZRAE(10)EIX6 S T2
. =] sz 2 ¥%§
int c =20; // I&VEE2
lw x7, 8(x5) (Load Word) 0x0082A383 Mx5+8ittilt (cBIE) NNE{E(20)EIx7H 78
void main() {
a=b+c /| RIMEME add x6, x6, x7 (Add) 0x00730333 Yx6FXTHIEMENN, 45 (30)7FEIx6
} sw x6, 0(x5) (Store Word) 0x0062A023 Kx6F F2EME (30)FEIX5+0E (apIfiIE)
EVtg E—) 1 E— 1T
WUV OO == | wcr | 2 | | s | | o
%%(PC) =) (Ox10008004:0x00730333 s [31:25] (74) [24:20] (5fi)  [19:15] (51iz) [14:12] (31) [11:7] (56) [6:0] (71iz)
0x10008008:0x00730333 iz INEERRT7 (XD 1ES) S 17282 B 1781 INEERE3 (XKD 1HES) BNEESE BB (B9%R)
0x1000800C:0x0062A023 0000000 00111 00110 000 00110 0110011




Aini2c ENME R

12C ENERFFEM 4 Opencores (https://opencores.org/ i2HEIE AR EIRA, X EHH—
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- ~. ) - TWIEIACK & FIFO4FE
) . B (hs_mode)—> s send_mst_code — HIE £iEmLE =
@—5{i (Reset)—> s_idle - < 2 i o e 1 = 5_addr_ack
¥, -

W FINACK B, FIFO
SEEMRE

M IACK (28815} 5 _rx_data ) ™ 5 send_ack

- BIENACK (BEET)
EEACK (FREFT)

F 1E 55

hEEFE
;—;—;—;—;—;_

| |
y ]

43

T =

[ |
VL ALALL AR AR

NN RN N,
B N B N NN

VY
| LA A A AR AR A AR A
|nm =1 H N EE 1 [ M O HOE NN

j-ﬂ

élt:ﬁ:.F/u\ %



I2CIERFPGALEIE

12C{ERF AR _EBHHAT24C64 EEPROM 1Z4E B IS FA& R Th RS

Sinchude cstdimt o

CEEF

Snchide /- pinchdapeprintth ILA Status: Idle

Name

> M uut'dbg_eep_

» B uutidbg_|

> M uut'dbg_rd_data[7:0]

18 uut/dbg_

lg uut/dbg_:
» W uut’dbg_wr_data[7:0]

lg uut/dbg_mi

4 dbg_test_fail
i s e

o _scldr, LimtS 1 d13) | 1
fomis Sl M |1 dbg_test_success
 qusTy

mandect A quick readacic rm writes wers recenved
et Slovea0rsX, Addrade 0017, LA H2C_SLAVE_ ATIDR, (int1S_ 320 MEM_ADDR, Qims 1120 DATAT

¢ Phaza T Bemcuta

WD

! B|OEAENTF + TCP/UDP
ot
e M @ B2 )

DOR - EEFROM SLAVE ADDR;
DDR - mam_sddn

e COM5
e 5 115200 ~
e 8 v
SRS Mone v
f=1EAr 1

DTR RTS

ILABR 4R

UARTHILH R

===I2C Master Final Test Program ===
[I2C] Write Addr=8x1234 Data=8xAC
> Config Check: Slave=0x53, Addr=8x1234, Data=8xAC
[I2C] Read: Addr=8x1234
[I2C] Verification: Wrote 8xAC, Read back 8xAC
[I2C] SUCCESS!

x




RACFH MW HSPIEH R R

E ARG SPIELR A T A BBISPIENAELR (https://github.com/nandland/spi-master), FFI1— B 1%
H T SPIMYBIW25Q64 F6E5 A, EFPGA LR Ih IR R I B8
W25Q64 UARTHILHES

, £

SOESHF + TCP/UDP o x
M &% ? © €3
wos coms
- N 115200 --- W2Q64 SP Flash Driver Test (Using CSN1) ---
Readin Py
e s ; eading JEDEC 1D )
| > Manufacturer ID: @xEF (Expected for Winbond: @xEF)
o e None > Device ID: @x4017 (Expected for W25Q64: 0x4017)
o EiLte 1 Erasing sector at address @x001000...
OR  Ris  Erase complete.
Writing 16 bytes to address @x001000...
x8 <
Write complete
RS 4  Reading 16 bytes from address €x001000. ..
) R Verifying data...
) ArsmeR 0o , Read 0xA®
s 2 2 , Read @xA1
= , Read 0xA2
B%  Add Timestamp a
- Index 3: Wrote 0xA3, Read 0xA3
R =) Index 4: Wrote @xAd4, Read @xAd
dszem Index 5: Wrote OxAS, Read OxAS
PR, PRES Index 6: Wrote 0xA6, Read OxAG
= I~ Index 7: Wrote OxA7, Read OxA7
Index B: Wirote 0xAB, Read OxA8 Index 9: Wrote OxA9, Read @xAS
% ADDS 4
- Index 10: Wrote @xAA, Read OxAA
et 10 Index 11: Wrote @xAB, Read OxAB
Ers Index 12: Wrote OxAC, Read OxAC
Index 13: Wrote @xAD, Read OxAD
HRE 4 Index 14: Wrote OxAE, Read BxAE
B0 Index 15: Wrote @xAF, Read OxAF
[SUCCESS] Data verification passed!
-~ Test Finished ---
SN AT sbb i B LT
FSNRE oG T SO ]

hw_ila_1 2 [
Waveform - hw_ila_1 ? O X

2la + e > » W B @ @ 3 [¥|[ K M o of T o
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2 ILA Status: 1dle

=
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=

w

©

a

8 [1]
8 [0]

i_0/dbg_spi_miso |



HRINADC-Eithernet ik

EZRITEMAZEFETLEFEZEUDPHMUER E LA

W expected data[23:0] 202203

W parallel_data_out[23:0] 202203

» W adc_data_in[23:0] 000000

%! all_channel_data[31:0] 10000001

W fifo_data_out{31:0] 1203020

W adc_value[31:0] 1203020

¢ cal_adc_value[31:0] 1203020

W fee_model4.0]

W sys_status[4:0]

LARICUE DR E

— System Initialization —

Board IP set to: 192.168.186. 111 (0xCOASBOGF)
Board port set to: 1234

Destination IP set to: 192. 168. 185.43 (0xCOASB9IF3)
Board port set to: 1234

UDP Cofig Reg (0x10) written with: 0x00030400

UDP Config Reg (0x10) read back: 0x00030400

UDF Config Reg (0x10) written with: 0x00030400

|Si gnaldCH1

519

ADCE1THIAZIE
BEHENFITEIE
ADCEIE R WHE Sz K EUR

10000000

FIFO%a i &=
CEEFBALIRE
12030204 C*E%}i’fﬁ%ﬁ(ﬂ%

TR
RGPS

— Measuring Baseline Voltage — W tinyriscv_soc_top_O/u...seline_rib_data[31:0]] 121a021b

Signald@HD: 616 CleF IR
Signal@H1: 515 " o W tinyriscv_soc_top_0O/u._.t/cal_adc_value[31:0]§ 12220223 2 Fr RIREHE
Signal@HD: 617 RSZ?E]&&HX W tinyriscv_soc_top_0/u_...stfifo_data_out{31:0§ 12220223 C*E}%_E@)\’&}E
glﬂjgrél ::g W tinyriscv_soc_top_...Judp_tx_data[31:0]

1 Z
'Si:al@:]'ll 517 g ltinyriscv_soc_top_...dp_core/gmii_fx_e
|si gnal@Ho: 519 # tinyriscv_soc_top_0...core/gmii_txd[7:0] § 02
iSignel@:Hl: 518

Signal@HD: 520



AR BE I

Tiny-RiscV(Bram)i&itFFPGAH{ER, RomiEHRSLERABlock-RAM, X/NA32 KB, REEESJITAGEE:
> RAOBRBESNAT, IS, ERERE;

> ROMEFFHHERX; RAM 8192x32 ROM 512x32
> RBIET T EYNEpTEhESE . 569.26*307.045 um 75.845%300.46

i —

<A RS R

Z RS0 EA M EEYE, H(ZEETSPI ey f "

wOE: COMS5
MY BISD-RIEASIMNERZERS, ROMKAboot5| S o
<J _—_— TS|
SD Card on SPI CH-1 initializedsuccessfully.
RS - None v
\
125, LA/EMSD-RAIEEARZR, A/\E32 e
) ) R Dsr c1s| DR RTS --- Running SD Card Test (SPI) ---
EZE I L
“ . ~ls | 1. Writing 512 bytes to block address 1000...
KB 2% 4 KB (FBithRA2 KB) LR
| smwEEsTe 2. Reading 512 bytes from block address 10@@...
| 7] +ranmss DD > Read complete.
i\:J EE 0 ms || write data is:85, read data: 85
) B+ AddT z ite d is:06, read data: @6
== ite d is:07, read data: @7
R EEEE ite d :08, read data: @8
| mEin= ite data 1s:09, read data: 09
i‘_J S TERS write data is:8A, read data: @A
i\_l e write data is:8B, read data: @B
!‘7‘ W | ADD 7 te data is:0C, read data: @C 1 3
| write data is:0D, read data: @D
i‘f-‘ A 10 23 write data is:8E, read data: @E



BOOTS| 8 Fi&it

Boot5| &~ HaIRAMX/NA16k, ZEFRrIH14k, sxmfi2kFHFboot5 | EREFEFNZ =, MMAUARTHIH
SERTAR
dsHE 34 start_s3C 4w bootEi2F

/¥
* bootloader.lds (Corrected Final version)

9
* Defines separate RAM regions to guarantee isolation. This version uses %:. nifisootioaden/baokloaden. start:s i (EEREUEHTE)
* direct calculation within the MEMORY black for maximum compatibility. 2 eckiha el i1 b o // EEAEA, MihoidER
*y 3 .globl _start_bootloader ¥ " e
12 0x10000008
" piscy™ 4
OUTPUT_ARCH( "riscv” ) 2
ENTRY(_start_bootloader) % v ISt HanEluedee: il EM i
6 /7 1. Initialize the stack pointer to the top of the main RAM. il
= : : : ; ; 15
; rieans he linker script provides the ' stack start’ symbol. o
/* Define constants for easy modification */ 3 " i Pt p = e Y 1 3 idy:
Ll e e 2 la sp, _stack_start ;f typedef void (*app_entry_t)(void);
eoo?LOADEiRM}IZE = 2K; /* Reserve 2KB at the top of RAM for the bootloader */ @ fﬂ S e LR
18 // Optional: Clear the .bss section for the bootloader. = - -
oY 11 // For a minimal bootloader, this step can often be skipped if you know {5 \i’;)id bnn; main c() { FREY
12 // your variables don’t rely on being zero-initialized. But it's good practice. = o S PO
{ 28 STEP 1: # UART, T THE—R
rom (rx) : ORIGIN = @x@090088A, LENGTH = 4K H T 18 . G55 start 5 e % i it s ST 12
: = , = 4 e o i 21 Jr EE: XPMuart_init() SRS T, T T EEFPNEARR.
T e i 22 uart_init();
/* RAM available for the application. Tts length is calculated directly. */ T8 S Teaw nss oot 23
app_ram (wxalri) : ORIGIN - @x108008@@8, LENGTH = RAM_TOTAL_LENGTH - BOOTLOADER_RAM_SIZE ij :qzz?; tt;a;Lfds”fb”fb“"tfdﬂ"g 24 JI BE—EIMES, MREFEROBEIKT, HHsootloaderE BT
i) 25 DEBUG_PRINTF("\n\n--- RISC-V Bootloader Started ---\n");
/% RAM reserved for bootloader's private use. Its origin is calculated directly. */ 18 it v, 15, A 26
boot_ram (wxalri) : ORIGIN - ©x1000000@ + (RAM_TOTAL_LENGTH - BOOTLOADER_RAM SIZE), LENGTH - BOOTLOADER_RAM_SIZE 10 i 'L—;lea:f'”ab“”t 27 /1 STEP 2: ifaivsoE
28 .L_clear_bss_boot_done:
B = = = 28 DEBUG_PRINTF("Initializing SD card on SPI channel %d...\n", MY_SD_CARD SPI_CHANNEL);
% ; 29 if (sd_card_init(MY_SD_CARD_SPI_CHANNEL) != @) {
2 2. Jump to the C ent t of the bootload T i e
SECTIONS 2: ;:1 i u:sutomai: . entry-portiorithe boatloaden 30 DEBUG_PRINTF("!!! FATAL: SD Card initialization failed. Halting. !!!\n");
i = 4 — = 3 i : 0, ITEME S HIETEIT
/* Place code and read-only data in ROM */ 24 h ;i ¥ S
i 25 .L_hang: : S E &
.text : < - 4 2
: o8 £ TF BootmatA ¢ retiRts Hang:ere: 3: DEBUG_PRINTF("SD Card initialized successfully.\n");
KEEP (*(SORT_NONE(.init))) = 3..-Lhang 35 /1 STEP 3: HEIBEREHRK
*(.text .text.*) 36 uint32_t num_blocks_to_read = (ON_CHIP_RAM_SIZE BYTES + SD_BLOCK_SIZE - 1) / SD_BLOCK_SIZE;
*(.rodata .rodata.*) 37 DEBUG_PRINTF("Target RAM size: %d bytes. Need to read %d blocks from SD card.\n", ON_CHIP_RAM_SIZE BYTES, num_blocks_to_read);
} srom 38
39 /1 STEP 4: fREFHEDL
/* Place the bootloader's .bss section into its reserved RAM region */ 48 DEBUG_PRINTF("Starting to copy data from SD:@ex%X to RAM:@ex%X...\n", APP_START_BLOCK_ON_SD_CARD, APP_RUN_ADDR_ON_CHIP_RAM);
.bss (NOLOAD) : 21 for (uint32 t 1 = @; i < num blocks to read; i++) {
a2 uint32_t source_block = APP_START BLOCK ON_SD CARD + i;
. = ALIGN(4): 43 uint8_t* destination_address = (uintg_t*)APP_RUN_ADDR_ON_CHIP_RAM + (i * SD_BLOCK_SIZE);
__bss_start = .3 a4
*(.bss .bss.*) a5 £/ AICTER EA— R pH IR
*(COMMON) 46 if ((1 % 4) == @) { // S4TRITEN—1 5
. = ALIGN(4); a7 DEBUG_PRINTF(".");
_bss end = .; 48 i
} >boot_ram 49
5@ if (sd_card_read_block(source_block, destination_address) != @) {
/* The stack pointer is initialized to the top of the bootloader's RAM region */ 51 DEBUG_PRINTF("\n!!! FATAL: Failed to read block %d. Halting. !!!\n", source_block);
_stack_start = ORIGIN(boot_ram) + LENGTH(boot_ram); 52 while(1); // RERKM, FTEMESHIEREF
53 }
54 }
55 DEBUG_PRINTF("\nData copy complete.\n");
56
57 /1 STEP 5: &
58 DEBUG_PRINTF("Bootloader finished. Jumping to application at @x%X...\n", app_entry);
59
68 /1 TERREEIRI LI —MRAEATER, MESOEIMEUET
61 for(volatile int i=8; i<10008; ++i);
62
63 /1 BiEE%
64 app_entry(};
65
66 / MREFERITEIRS, HEABETAMT
67 DEBUG_PRINTF("!!! FATAL: Application returned to bootloader. Halting. !!!\n");
68 while (1);

@
o
-



Boot5| SEFMEXBEHAEEX

1. BUgHEER, B rst n, flush i, 2. JTAGHEIRI A : #Ejtag_dm (debug module) , RiERISC-ViEiZISE,
stall XL T HBPESRE, REE XEEREILE—MFKHNCSREFRS, M dpc (Debug Program
Ak B MR ERIEERMA .  Counter), HIEALE—TMPCEIBEXRES MFMBPCHE

always @ (posedge clk or negedge rst_n) begin
// B
: : ;
I (.r‘st_n‘) Repln end else begin
pc <= "CPU_RESET_ADDR;

R // when write dpc, we reset cpu here é’JTA %iit'%'DPCETJ-
] =+ ¥ —— )

if (data[15:8] == DPC) begin

/] Rl . . —
i ; : : //dm_reset _req <= 1'bl; < é_u_l 1L.|:E F\\_ \E
{ . 5 = ; el E
end elsi 1i1\++11u5251).beg1r1 Jtag.pe we <= 1°b1: [/ <c-- 8- BiEPcEiER EJEE g}i _LZ_ %_‘_
C 4= ush addr i; £ BT % 4. .
/7 iff? B E—%45% jtag_pc_wdata <= data®; // <<-- HFif: BEEAMPCERHDATAGHFEE E%ﬁCPUE{J PC, ﬁlﬁ = j:lL
2T B L—7R1E~ :
S [ s dm_halt_req <= 1'b@; s _\_IE:
e bbb Rt dmstatus <= {dmstatus[31:12], 4 hc, dmstatus[7:8]}; %7—4\§1M1%5X E.,E

pc <= pC_prev;
It BRF—%i52
end else begin
pc <= pc + 32'h4;
pc_prev <= pc;

(gdb) monitor reset halt
JTAG tap: riscv.cpu tap/device found: @x1e20@a6f (mfg: ©x537 (Wuk

FUWAR . hEeE R
—_— \ \ Bx1)
3 AN Eﬁﬁ /. \Ej.l A I Hb L @ get remote :3333" (gdb) load
= 2 9 i\ 3Zs b an Xun Z i yiiants i@ Loading section .init, size 0x68 lma ©x100000080
]I.Jt%, (ﬂUSh E{Jz:,%\EJEZE /I:I:I EU;}IL7J<2£, £ =S + TCP/UDP Loading section .text, size 0x838 lma ©x10000068
Loading section .data, size 8x70 lma 0x10008898

#}A—/l\%ﬁ E’\J ﬁiﬁ%%ﬁﬁtﬁﬂﬂ*g) , AA i Start address 0x18000000, load size 2312

Transfer rate: 47 KB/sec, 770 bytes/write.

LEJTAGEEER“E R flush H5! e [ Cadb |

-~ RISC-V Bootloader Started ---

end else if (data[15:8] < 16'h1828) begin
dm_reg we <= 1'bl;
dm_reg wdata <= data®;

end

Initializing SD card on SPI channel 1...

SD_TINIT: Failed on CMD8

v !11 FATAL: SD Card initialization failed. Halting. !!!
TargetRM size 14336btes Ned to read 28bock rom D car.
Stating to cpydata from SD:@0x@ to RAM:@@x10006000...

/1 HITAGE APCHY, ERITAGIRMHRVEMEAL; FM, SEAERIBFEHLL,
assign flush addr o = jtag pc we i ? jtag pc wdata i : jump addr i;

/1 SREESEE. CLINTEEFERITAGEAPCEH, EET R,
assign flush o = jump assert i | stall from clint i | jtag pc we i; BGAE: & 111 FATAL: Failed to read block

(] iorm i =




CEFEEXHENRFPGA LRI

CREFRIESISEFNEE, ERAEERIdsSEEMARNstart_sfIARYZE, FiEESD-~FMGDBMFMEnI TVl

A—:
ROM+SD-+E&

y ke
GDBIEi /350

21 B[Eh#Er= + TCP/UDP

A B B 2 ©

O COMS

SRR & 115200 v

E=ei= ] 8 =

HEBe None v

=1 1 4

B s DIR  RTS

BNEE: 2
|| EiEER

. HHEET 00

--- RISC-V Bootloader Started ---

Initializing 5D card on SPI channel 1...

SD Card on SPI CH-1 initialized successfully.

SD Card initialized successfully.

Target RAM size: 14336 bytes. Need to read 28 blocks from SD card.
Starting to copy data from SD:[@@x8 to RAM:@8x188808088...

Data copy complete.

Bootloader finished. Jumping to application at @xleeeeeeo. ..

hello world

ROM + SDRIEE Ea1% HATFEER

# file: debug.gdb

target remote localhost:3333
monitor reset halt

load

set $pc = 0x10000000

b main

C

For help, type "help"”.

Type "apropos word" to search for commands related to "word"...

Reading symbols from .\gpio...

0x00000000 in 7?7 ()

JTAG tap: riscv.cpu tap/device found: 0xle200a6f (mfg: 8x537 (Wuhan Xun Zhan Electronic Technology), part: ©xe20@, ver:

0x1)

Loading section .init, size Ox6c lma Ox10080000
Loading section .text, size 0x260 lma 0x1080006c
Start address 0x10000008, load size 716
Transfer rate: 99 KB/sec, 358 bytes/write.
Breakpoint 1 at 0x100001la8: file main.c, line 9.

16



RAM{&

EEIENES S
PDEIE—1TES,

TciConsole

Q' x s [l B ®
6734110000] SD_NODEL
r 6754010000] SD_NODEL:

6816430000] SD_MODEL
6826330000] SD_NODEL

685759000
6877490000]
6898750000] SD_MODEL:
6918650000] SD_NODEL
§929910000] SD_NODEL:
6959810000] SD_NODEL
SD Card on SPI CH-1 initialized

R1 respense
R1 respomse
R1 respense
1 response
R1 response

1 response

: Rl zesponse

R1 respense
Rl response
R1 respense
R1 respomse
R1 respense

successully

5D Card initialized successfully
Target RN size: 14336 bytes. Feed to read 28 blacks from SD
Starting to copy data frem 5§D:@0x0 to RAN @0=10000000.

Data copy complete

helle woxld

sent,
sent,
sent

sent,
sent

sent,
seut,
sent,
sent,
sent,
sent,

sent

returning
zeturning
returning
returning
returning
returning
zeturning
returning
zeturning
returning
zeturning

returning

SCIf

IDLE
IDLE
ILE
IDLE
IDLE
IDLE
ILE
IDLE
ILE
TDLE
IDLE
ILE

card

000000

Time (s): cpu = 00 00- T

T elapsed

VivadofF &

Memory (ME): peak = 5174.727

= 4

%

lid

; gain = 0.000

yoir

%

32 RAM A48 RAMA S,

u_ADC_UDP_top_inst

ADC_UDP_top.FRAM

£ SOEEE + TCR/UDP

AA HF 7?7 ©
O CoM7 v
s & 1s200 o~
HaEf 8 L
B . None v
[=alaiivd 1 v
0 DIR  RTS

s

&
| R =
) trosmms 00

() exshitre 20 ?
[ = AddTimestamp  ~ £

HEgE 0 ETEEE

--- RISC-V Bootloader Started ---

Initializing SD card on SPI channel 1...

SD Card on SPI CH-1

initialized successfully.

SD Card initialized successfully.

Target RAM size: 308720 bytes.
Starting to copy data from SD:@@x® to RAM:@0x18000000...

Data copy complete.

Bootloader finished. Jumping to application at @x180888@8.. .

Need to read 6@ blocks from SD card.

RISC-V Bootloader Started -
ng SD card on SPI channel

6683650000]
6734110000]
6754010000]

5D_MODEL:
SD_MODEL :
SD_MODEL :

6775270000] S

6795170000]
6816430000]
6836330000]

357590000] SD_|

6877490000]

68987500007 SD_|
6918650000] S

6939910000
6959810000

SD_MODEL :
SD_MODEL

R1
R1

response
response
response
response
response
response

ponse
response

SD Card on SPI CH-1 initialized successfully.

SD Card initialized successfully.
Target RAM size: 30720 bytes.
starting to copy data from S

Data copy complete.
Bootloader finished. Jumping to application at 6x10000000..
hello world

Stl\t
sent,

sent,
sent,
sent,
sent,

returning
returning
returning
returning
returning
returning
returning
returning
returning
returning
returning
returning
returning

Need to read 60 blocks from sSD
0x0 to RAM:@0X10000000. . .

IhgE, BNRERINZZ32fAMI8 i, M) AitAISRAMRIREARSZFiZINEE,
HHESDIFEN VerilogiE B BT a1 /5 {AIRIE

to
to
to
to
to
to
to
to
to
to
to
to
to

card.

FPGAXIIE

Sfinish called from file "rtl/testbench/tb_sd.v", line 71.

Sfinish at simulation time 150000200000
ves Simulation Report
1 150000200000 ps
CPU Time: 590 seconds;
Thu Sep 18 21:32:31 2025
CPU time: .828
verdi KDB elaboration done and the database successfully genera

Data structure siz

seconds to compile + .199 seconds to elab + .185 seconds to link + 68.
0 error(s), © warning(s)

pay —\
s <F

il

32 seconds in simulation
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(EUV b |9M8|| CORE  [1] s |||V
RAM ~ TSRS | RIBSME CORE
r Tllof!
| |= RAM - % RIB
— X ADC_U
ROM = i RoOM RMO ADC_ RAM  ||rom| DP RAM
= 2 UDP
[ sipo
V1ERE 700700 um

u_ADC_UDP_top_inst

ADC_UDP_top.FRAM




Mg Ja

« SPIF{RIE®E, MISOHIXSKE ASDIEF R{ER T732KBh I —3f, HRAKEAZRD=HIX

28.247.001 | &, [0

00 0

« 12C: %;%humzmszﬁﬁﬁ:ﬂ_{, BB IER

BySylgtgtglpipiglatysyRgtighgupigEintySySgighgigipipSntysyNgtghgigs g e Sy
S ) I e S s | S o S e O S S s |

 ADCIEWMIERTELERIERE

Create FSDB file 'tiny.fsdb’
Begin traversing the scope (tinyriscv_soc_tb_sd), layer (@).
End of traversing.
fsdbDumpon - A1l FSDB files at @ ns.
200] Test starting...
200] - Starting Split RAM Fast Load ---
200] Using base file path: source/testbench/my_adc/my_adc
200] --- Split RAM Fast Load Complete ---
200] Reset released. CPU and automated ADC test start.
200] UART Monitor: Started. Watching tx_pin.
200] UART Monitor: CLK_FREQUENCY= 50000000, BAUD_RATE= 115200

= = Starting Timer Module Test Suite
Running Test: Basic Interrupt...
-> PASS

Running Test: Register Read/Write...

->
Running Test: Counter Increment...

-> PASS e
--- system Initialization ---
Board IP set to: 192.168.185.110 (O0xCOA8BIGE)
Destination IP set to: 192.168.185.240 (OxCOA8BIFO)
Config Reg (8x10) written with: 0x060030400
Config Reg (0x18) read back: 0x00030460
config Reg (0x10) written with: exeee3esee
Config Reg (0x10) written with: @xee830400
Config Reg (6x10) written with: 0x00030400
Config Reg (0x18) written with: 8[ 35000200] Simulation finished after sending some packets.
Sfinish called from file "source/testbench/Auto_test.v", line 287.
STinish at simulation time 35000200
ves simulation Report
Time: 35000200 ns
i 1314.340 seconds; Data structure size: 25.5Mb
18:52:39 2025
4.425 seconds to compile + .464 seconds to elab + .488 seconds to link + 1314.384 seconds in simulation
erdi KDB elaboration done and the database successfully generated: © error(s), @ warning(s)

Running Test: Polling Mode...
->
Running Test: Stop and Reset...
-> PASS
Running Test: Byte Enables...
-> WARNING: Byte-write to timer registers is not supported by hardware. Test skipped.
-> PASS

Running Test: Boundary Value (VALUE=0)...

<

Test Suite Finished =
Result: 7 / 7 tests passed.
LL TESTS PASSED!

File Signal View Waveform Analog Tools Window -

DN X DB

Av 23513040 x1ns - (@) (@) 29 “ay:

50
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HENDRRE:

1. B RpEEUE, RIEZHEISOCT
2. BARESH.bInXX A4S E HANMNRAMF A

3. MEMHFIZTIERF

4., RIFBFEDSEENMILRS| S HIUEEIRRERFZ X

> Corefafh: {EFRiscvE
TIENH KB EIESED
MR ERMETZFLE
GRS EEITIE,

E/J\JITE
B T, PR,

&, RAMEBAGFEXRRIE

ZRIEEWNT

Using base file path: source/testbench/core_test/I-DELAY_SLOTS-01.elf

--- split RAM Fast Load Complete ---

Reset released. CPU starts execution

from ROM.

UART Monitor: Started. Watching tx_pin.
UART Monito CLK_FREQUENCY= 50000000, BAUD_RATE= 115200

CPU halted signal detected. Starting
CPU halted signal detected!

verification.

Signature range found in RAM: Start Addr=0x18002000, End Addr=0x10082028

200] Using base file path: source/testbench/core_test/I-ENDIANESS-0

200] --- Split RAM Fast Load Complete -

200] Reset released. CPU starts execution from ROM.
200] UART Monitor: Started. Watching tx_|
200] UART Monito CLK_FREQUENCY= 50000000, BAUD_RATE=
300] CPU halted signal detected. Starting verification.
2310] CPU halted signal detected!
2510] Signature range found in RAM: Start Addr=0x100028160, End Addr=0x10002030

pin.

LT EFE.

SIRIB4RIEN .bin3UF

=ERE,

—IIE4ES R

1I-ADD-01: PASSED|
2 I-ADDI-01: PASSED
3 I-AND-81: PASSED
4 I-ANDI-01: PASSED
5 I-AUIPC-01: PASSED
6 I-BEQ-81: PASSED
7 I-BGE-81: PASSED
8 I-BGEU-01: PASSED
9 I-BLT-81: PASSED
10 I-BLTU-01: PASSED
11 I-BNE-01: PASSED
12 I-DELAY_SLOTS-01: FAILED (Signature mismatch)
13 T-EBREAK-01: PASSED
14 I-ECALL-01: PASSED
15 I-ENDIANESS-01: FAILED (Signature mismatch)
16 I-10-01: PASSED
17 I-JAL-01: PASSED
18 I-JALR-01: PASSED
19 I-LB-01: PASSED
20 I-LBU-01: PASSED
21 I-LH-81: PASSED
22 I-LHU-01: PASSED
23 I-LUI-01: PASSED
24 I-LW-01: PASSED
25 I-MISALIGN_JMP-81: FAILED (Signature mismatch)
26 I-MISALIGN_LDST-01: FAILED (Signature mismatch)
27 I-NOP-@1: PASSED
28 I-OR-01: PASSED
29 I-ORI-01: PASSED
30 I-RF_size-01: PASSED
31 I-RF_width-81: PASSED
32 I-RF_x0-01: PASSED
33 I-5B-01: PASSED
34 I-SH-01: PASSED
351I-SLL-01: PASSED
36 I-SLLI-01: PASSED
37 I-SLT-01: PASSED
38 I-SLTI-01: PASSED
39 I-SLTIU-01: PASSED
40 I-SLTU-01: PASSED
41 I-SRA-01: PASSED
42 I-SRAI-01: PASSED
43 I-SRL-01: PASSED
44 I-SRLI-01: PASSED
45 I-SUB-01: PASSED
46 I-SW-01: PASSED
47 I-XOR-01: PASSED
48 I-XORI-01: PASSED
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> BE#RSOCEE

Bank | Bank Bank § Bank Bank | Bank

Tightly Coupled Data Memory Interconnect

Clock / Reset
Generator

> j:}-llEEH Ny \iﬁi-l_

BHETR + EERR=ETLR + ECCHEH
LockStep + ECC
TE=RNR

/ Btk
i B Beb2(514)

B{ERTIHERISCYFIIBEX

243, {FEAPULPE&Mpulpissimo (EEFPGA_LIEEE1THE S EHEF M)

BEBMAMEFES (UDMA)

MEREFEFRS

S iFREH L EES|ZE (HWPES)
T B 8] 52 AR i ol 2R
FERIMKMECERISDK
RIMRZS RS LB E

\ BRER3(TTAR)

SR {4
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HIBAR: ®IPNIRAAR, S&5ER, S UAMAC, TETRISCHIEE . BEELIE, ERFILATRIC
é?&i)uab,u\ﬁaﬁ1ﬁJﬂnDAc

T Analog Monitoring & | — ﬂ
: E 1"33‘ emgeratur Bank| Bank| |Bank| Bank
Lizv ‘C}Zﬁ:f:m P Hybrid X/Y Temperature N N A A
& Power Board Temperature ? ITAG }-—-Lt Tightly*Coupled I\;emory lnt;rconnect 4 }—
[P(m er Supply Temperature ] =) uART| R el o CHE
: [ AMAC Internal Temperature g U% i 4
i Current s P ] it
eNEC | | (Slllcon Sensor Bias Current ] S: = ] § g 1
; ' i i (High Voltage Return) % =) = t t
= L Ak 28 |
e ‘E :L E [ ] 9 5 b Temp
e 1 H g 19 :
ik iVO_ltagg E g Chip area 43,56 mm* (6.6%6.6mm)
P E i E } ] Ground Voltage Calibration 1 = €<D [ APB / Peripheral .,.tem,med - Nominal clock frequency 30MHz
A 1L 1 iilnvermyi cEnd aFSiave) 2 J Power consumption <1W (estimated)
4 [ smp ] @ Timer “u,':; Memory 4*8192*40 Bit SRAM
Sensor ( ) — R o Pads 81 signal, 35 other
| Generator
https://doi.org/10.1088/1748-0221/20/08/P08003 https://doi.org/10.1016/j.microrel.2023.115173
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