SE R 252 FreeRTOS
—. #EiR

AR A B UTLE T-Core TR _ESEZHL RISC-V % it——FreeRTOS: ¥ FreeRTOS #4451 T-Core
RISC-V, Mt FreeRTOSConfig.h SCf, A1 TRESLHT S,

AT S R RS BT /R B 4T, 6 Makefile 4m %A1 &8 AR, 8 Eclipse
WAEG% FreeRTOS_10.3.1 L. 4% IFIiE41T FreeRTOS 10.3.1 THE, 7EJF &M _EIGAIF L 45 5.
A AHRE, B R LR AR

o IFU[E 2221 fd ] Eclipse A%} T-Core RISC-V fI 8 FFE FEHEAT H 4 5
o IF[E % =118 ] Makefile 4 BN T #8 FHAR T 5

e T fi# FreeRTOS &R %i;

o 7K FreeRTOS REMIMESEHL,

=, &&
1. A

o PC FHL
o T-Core I KEM

(VE: T-Core f&2—# T Intel® MAX 10 FPGA FF K EAF:, SZFF RISC-V CPU IR %, ITAG
i, &%) RISC-V CPU Wit AR ARG BB &0 W T B4R, 15U
Terasic T-Core E M. )

2.
o Quartus Prime 19.1 Lite Edition (%254} USB Blaster II JXz}))

(JE: Quartus Prime B T #1223 (USB Blaster 11 JX&) #2235 ) 7] &% "2 )\iJI RISC-V on T-
Core [ RIGFE" KRS . )

o TCORE-RISCV-E203

(VE: TCORE-RISCV-E203-V1.2.tar.gz iJ #£ Terasic T-Core T7 W ¥ il T Rk, Z23nfsd "5 )\
P RISC-V on T-Core HFF K IGFE" X% )

o AN =AFEAE M. port.cy portasm.S A1 portmacro.h
(F: X=ACHER] M RISC-V on T-Core 25+ 3 F#k. )

=. vt E

3.1 FreeRTOS

AT HE/E R4 (Embedded Real-time Operation System, RTOS) , &84t adds =4
W, BERE R I LR WG PRIV T LA ], L AL PR K 45 SR SCREAE RN E RIS [ P SR 2 ) A= 7 i A mlon Ach 2
RYUE PRI, 6 T SRR S5 0 — BUs AT B IR R R 8.
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FreeRTOS f&—MNEVRIISE i RGN, 1EA—MRERIERERS, DRSS E5EEH. IH
L fETRE. HEBIL WAL, ORIIRE. BER AR, PMESE, WTEAH R BUN RS .

HT RTOS 7 5 H—EM ARG TR JLHSE RAM %D , HA pC/OS-II. embOS. salvo. FreeRTOS
S DHOLIHEAE REUREAE /D RAM B/ HL FIZ4T . AHXT pC/OS-11. embOS Z5 RV #4E R 48, FreeRTOS
BERARTEERBRNEIERS, BEEATF. v, k. RSN RIGHRE s, ar L7 (# i
B 2SRl bl HI2 AT, B AT EcHT AN 10.3.1 fR.

3.2 FreeRTOS R4 E

TEAE ] FreeRTOS B} 7 ZARYE H O 75 SR KL E FreeRTOS, FreeRTOS (1) R4uHC & SN
FreeRTOSConfig.h, 7EMCAFH AT LLE L FreeRTOS H#k BY AL E -

FreeRTOS B B /238 i1 £ FreeRTOSConfig.h Hf#i ] "#define" i&F) & X % %€ X SZHLH) . #E FreeRTOS ff]
77 demo W', FEANTFEHA —/ FreeRTOSConfig.h SCAF, FRATESATECER 7T LA H XA, H&2
ATLA BB HIE . B TR mE A BR 1, 23X HAO AR o A5 FH B 2 7 SCEAT e, HiAth s SO e
[T,
1. fr4 LL "INCLUDE_" J 45 i) %
o INCLUDE uxTaskPriorityGet
IR ES A uxTaskPriorityGet() Bi%, 75424 INCLUDE_uxTaskPriorityGet 5& XN 1.
o INCLUDE vTaskDelay
W ZAYH vTaskDelay() BR%L, 75226 INCLUDE vTaskDelay & SUH 1.
2. f 44 LL "config" FF A K &
o configSUPPORT DYNAMIC_ ALLOCATION
HEXA 1, FERIE FreeRTOS (1A% X BN i 75 2211 RAM 2 M FreeRTOS [ il A5 1)
RMAAE, #EXN0, WFTHRK RAM 752 H 7 BATHRME . BRSO N &
configSUPPORT DYNAMIC ALLOCATION A 1.
o configMAX PRIORITIES
WEARS RN G, WE USRS LU E N 0 ] configMAX_PRIORITIES-1 Ht
FUEEARSES, Hord 0 R EDL, configMAX PRIORITIES-1 /& % st 56 2
o configMINIMAL STACK_SIZE
WE TS W B AME S HER R/, R BRI N AL, AT,
o configTICK_RATE HZ
¥ # FreeRTOS [ RGN B THIMR, BAN Hz, HANR M e 23w, FE
A5 FH L 7 SR B 25 5 I 2 v BT
o configTOTAL HEAP SIZE
WEERAN, WRHEH TSN EENE, FreeRTOS fERIEATS . [F5E. ISR, &t
2 heap x.c (x A 1-5) FHIALEHIERECR HIEHNAT.
o configUSE 16 BIT TICKS
WE ARG THIHES TR R, RV AR ERECN TickType_t, 4
configUSE 16 BIT TICKS v 1 i, TickType t A 16-bit, *4 configUSE 16 BIT TICKS 4 0
i, TickType t 4 32-bit.

o configUSE IDLE HOOK
NI RAE S8 7 R 8L TP /5 ZE eI WA S5 8 1 R A, R BUR R
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1 void vApplicationIdleHook(void)

o configUSE_ MALLOC_FAILED HOOK
N 1B PO AE S BC RO T R A, TR SN AT B R TR AL, eREUR B

1 void vApplicationMallocFaiTledHook(void)

o configUSE PREEMPTION

N L IE A S ROREE, O 0 A B E SRR . AR IR, R SRR BT
RN AT AR S DI, A MR, SR RO TS D MRS AT
BRAL task YIELD(); —/MESS I 1 AT DUEAE 553 AFHIEZRS 1 APT BR8N 7 WA 2 X T
FE P R AT BRSO

o configUSE TICK HOOK
N1 INAE BRI 8]y B4 R B P A5 EESE LN () B 7 R 8 eR U B R

1 void vApplicationTickHook(void)

3.3 FreeRTOS £ 8 #

£ FreeRTOS L& — S IR N F W] ARy — DM MSZ AR S5, AR (8] A —MESfEistT, Rdkis
ITRAMESS IR A e, RMES A A CIHER, M TES VIS, BT XRESHRE.

vTaskSuspend()
called

vlaskResume()

called

vTaskSuspend()
called

vTaskSuspend()
called

&]3.2 FreeRTOS 1F45 45 7
FreeRTOS #3E AT HERL AT HE, FreeRTOS MIAE S5 7Kz b T 1xX PUFPIR 2«

o BTE: —MEFLEBITIHPIRE.

o MRS Dol WTRUBITHES, N BSHESERAIIT, BV IEs
Al DL e s e 20 5 i (AR 5 AE 18 AT -

o FHER: (ES5IEASMIAIMEEIF oM 7 En e SO St N FRZEIRE, ARSI 55
. CHORL BRI DRFRNRE AR IEIRE, RS IEIRS A NN,
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XANBTE], B SR SR A R ARt 2B R ZERS .
o HEE: BMHES—F, EF5ENEEELUEAREPRERRHENZITE, HEENERESN
AE 55 I B 0], AT 252 T AP /2 vTaskSuspend(), & & ut 24 &5 H API vTaskResume()o

% 3.1 51 T FreeRTOS 1T 458 FAH 5% 1) APL.

2%3.1 FreeRTOS 1T 45 & A% API

B3 ik

xTaskCreate() i Hsh& kg —AME%
xTaskCreateStatic() ff SRR g —AME %

vTaskDelete() IR —AMME S
vTaskSuspend() R —ME%
vTaskResume() R —MEFWIETT

vTaskResumeFromISR() rh TR 55 R B P IR — M S5 R iB AT

vTaskPrioritySet() BUBAE S LSk

3.4 RGN A% 1 B AL

FreeRTOS A — LSRRG NAZAEH], FI BIRE R — A e vFE T, 3% 48 AP R BUI 2 R 48N
Pz R 2

3.2 WAL R AL

BRI 3 Ei: B
taskYIELD() R V)4
taskENTER_CRITICAL() HANERX, ATAESH
taskEXIT CRITICAL() B AX, HTESS
taskENTER_CRITICAL FROM_ISR() HNIEFX, HT AW ks s b
taskEXIT CRITICAL FROM ISR() BHIG TR, T 2R 55 ok Fiod
taskDISABLE_INTERRUPTS() e B v
taskENABLE_INTERRUPTS() FTFF v e
vTaskStartScheduler() FEJEAT 55 A o
vTaskEndScheduler() KIS A E 2
xTaskSuspendAll() HRAT SRR
xTaskResumeAll() RS AT 55 P 2

xTaskStepTick() WE AR THE
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3.5 FreeRTOS I EHE

FreeRTOS i FIA SC ) 1 FZ SR BROE 24 75 ZEPHAT I AME ST, AR5 I BESIZE FreeRTOS #AE R ST
0>, FreeRTOS SCFFIIALF PEAANYE & A= FES5 I o SCPrmF 2 BE A & S EEATN (7] 1 if
B, R B BAIAR D

1. I 16 A 9 BE

o SF A

iRi[E]
P3.3 ) iR

TAMESEA AR E e, A E BTS2 T AT, B2 ZE M APT K%, & s
vTaskDelay() F%, A 2HAT RIS AT 55 2 10 AT 25 D) 4k

2. P =R
ol Task2
' 1
]
i S 3§ MtaskYIELD
: BAEER
(s |
2 | I
L ¥
5
i
it iE]

’13.4 Pl =
PMERAE EEA T RIFEFA RS, KEASKRERS, RS mITsmd et e SRy
AT PAT SEA REEN BT .
LR AT PGS, PN 24 BT AE S5 UR T BELZE R Kk i UM ) task YIELD() B3, BER 25 Bi %
ARSI

3. M5 gt b XA
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&= off = 9

iRIE]
K13.5 th o gt by i B2
TEAR gt =GR, BMESEE AR, 15— HETHAYE LTS b B
Frif B FE % A APL BRI
Eb i taskl IEFEBAT IO, e mn task2 A TR, BtV task2 RIISATAS, WHRE
T task2 IBEH AT E, XA EE task3 AT 255, B4 L E 28 2 V) task3 #ENiz
745, W task3 A TIHZE RS,  XB S task2 BEITAS, RE task2 AT .

FEH Z AN AR RMZ AR RAIES RS, AT LN R i FEAE & 2 R & R

3.6 TIRESH
£
%F
1%

—_—

i)
K3.6 25 HAT 5%

FreeRTOS KRS H Bl )G, & HNEIE DT RIES, RZFEHT IR EDE —MES L T 2175
BRI A RAE S BRI e, WUER B Ay HeA = LS SR S5 A TR S s, XA 2 AR S5t
AR IR R AEST 16 &4 CPU B

TR IEA F D EERIRTT, WRIEAME S L H] B %L vTaskDelete() MR A S, A XAMESS
AR5 P8 B TCB AME S5 HERR S IX 25 FreeRTOS 24t H 373l 1 N A7 75 BAE 28 AT 55 Rt dst s 2R
BRI BIIESS, AR A A S B ROR I, AN B B IRAE S5 ORI

AT AR 52 bR A% L /b 25 RAE S5 CPU IR ] CEEfn, 25 CPU 3 AT 28 AT 55 A I M i A0 B 2308 A I
e .

F P aT LA S 25 INAE S L e AR R R S AT 5%, 4% configIDLE_SHOULD_YIELD 4 1 B, B HAE
25 5T LA FH 2 PR 45 BB RD s A0 00 28 IR 55 3 Lk HR T T &5 TR S 20 1 B2 R AT 55

1. 2 PR A 55 2R B0 Bl 2
21 H] e %5 vTaskStartScheduler() 5S4 55 i B2 a3 IR i, 1k R B0gt 2 B S Q1 2SR AR 55, AQRS AN
T

1  void vTaskstartScheduler(void)
2 | {
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(o) N, N SN UV}

BaseType_t xReturn;

// BIEZ RS

#1if (configSUPPORT_STATIC_ALLOCATION == 1) // RS TRAES
WAES
7 {
8 StaticTask_t *pxIdleTaskTCBBuffer = NULL;
9 StaticTask_t *pxIdleTaskstackBuffer = NULL;
10 uint32_t ulIdleTaskStackSize;
11
12 vApplicationGetidleTaskMemory (&pxIdleTaskTCBBuffer,
13 &pxIdleTaskstackBuffer,
14 &ulidleTaskStacksize);
15 xIdleTaskHandle = xTaskvreateStatic(prvidleTask,
16 "IDLE",
17 ulIdleTaskstacksize,
18 (void*)NULL,
19
(tskIDLE_PRIORITY|portPRIVILEGE_BIT),
20 pxIdleTaskStackBuffer,
21 pxIdleTaskTCBBuffer);
22 if(xIdleTaskHandle != NULL)
23 {
24 XReturn = pdPASS;
25 }
26 else
27 {
28 XxReturn = pdFAIL;
29 }
30 }
31
32 /* RIS EAES NS, TS RECN prvidleTask(),
33 R4 HERR K/N N configMINIMAL_STACK_SIZE, fE45HirkK/Nal AZE
FreeRTOSConfig.h H{EX.
34 R4 56488 tskIDLE_PRIORITY, % tskIDLE_PRIORITY A 0, iiBIZ WALk
R
35 H P ASRERE BB AR S ke */
36 #else
37 {
38 XReturn = xTaskCreate(prvidleTask,
39 "IDLE",
40 configMINIMAL_STATIC_SIZE,
41 (void*)NuULL,
42 (tskIDLE_PRIORITY|portPRIVILEGE_BIT),
43 &xIDleTaskHandle);
44 3
45 #endif /*configSUPPORT_STATIC_ALLOCATION*/
46
47
48
49
50 }

2. F RS B



BIWALSS B ECA prvidleTask(), {HA2SEPR FRRABIXA KA, FoAE Rl 2 e R,
7ECAF portmacro.h FRAT TR %258 Xt

1 #define portTASK_FUNCTION(VFunction,pvParameters) void vFunction(void
*pvParameters)

25 PRAE 55 14T 55 B 81 port TASK. FUNCTION() £ tasks.c U 5E Yo

3.7 BRAL ST R

1. 89T B

FreeRTOS HAH ZMAT AL, B9 7 RACEUABIH R EL A ThRE (BB AT At 2 i
WY RE, WTRBARARFHR S BTRS . BT REE A EThRe, T LG8 E SCR
TEPEAL HIORAN B T BR L AR 1 B BN 3.3 Fior .

K33 BT RBUERE S

% 5E 3L Eiiipo

TWAESH T RE, 2RAES 2

configUSE_IDLE_HOOK .
S T

BF[A) 867 PR 4, xTaskIncrementTick() 23
VAT R T R A T
TR 55 R B, X RISCV kil
FU AL T 2 T I 2 T BT IR 55 BR A

configUSE TICK _HOOK

PIAF R R IGEE T R 3, 5 F R
configUSE MALLOC FAILED HOOK pvPortMalloc() 5 A A7 2R I s i i 2=
A FH e R A

7P (Daemon) 1T45 )5 8040 F R EL, <F

configUSE_ DAEMON_TASK_STARTUP HOOK . e .
SR - AR - ST 55t S I SR 4% B K

2. FRAES T R
FERRAN S RAL 5518 AT AR 2 R P 2 AR 55 4 1 R B, i RABAE S RAE S50 e 0 T AR BEREAME S5
AN
o HEFEWEFHT RE T ALEAES

ANEAT L HE RSB R G b £ H —AMES T LUEAT, IS BEAE 725 AT 5550 R 250 1
FAT AT 43 PH 2845 PRAT 51 API B3, EL AN vTaskDelay(), B8 Hofth s A FH S 18] 15 5 ok
BA B 1 o 4o

o BIER—A5 NSRS LA R TS
O — AT R LT R 70, AR RX P 02 T RETE 2 1) RAM. B 25 INAT 454
BRI S5 B AE FreeRTOSConfig.h H5% configUSE IDLE HOOK i 1, #RJ& 40’5 45 AT 4SS
¥ #R 4L vApplicationldleHook() . I8 ¥ 75 75 PR AT 5584 - bR £ R AL B 28 1 B ORI DD FERE 0K
THE IR
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. BIEPE

4.1 FreeRTOS %18

1. ¥\ Home /%, A4#+TJF Terminal #%i, W1 R4 M github T %K FreeRTOS ¥iA%.  (Vi:
B ] DL EATIE 42 T 21 FreeRTOS A%

git clone https://github.com/FreeRTOS/FreeRT0S.git --recurse-submodules

M S @ terasic@terasic: ~

terasic@terasic:~$ git clone https://github.com/FreeRT0S5/FreeRT0S.git --recurse-
submodules
Cloning into 'FreeRTOS'...
remote: Enumerating objects: 149471, done.
remote: Total 149471 (delta 0), reused @ (delta @), pack-reused 149471
Receiving objects: 100% (149471/149471), 115.13 MiB | 36.00 KiB/s, done.
Resolving deltas: 100% (106760/106760), done.
Checking connectivity... done.
Submodule 'FreeRTOS-Plus/Test/CMock' (https://github.com/ThrowTheSwitch/CMock) r
egistered for path 'FreeRTOS-Plus/Test/CMock'
Submodule 'FreeRTOS/Source' (https://github.com/FreeRTOS/FreeRT0S-Kernel.git) re
gistered for path 'FreeRTOS/Source'
into 'FreeRTOS-Plus/Test/CMock'...
Enumerating objects: 82, done.
: Counting objects: 100% (82/82), done.
: Compressing objects: 100% (75/75), done.
Total 5487 (delta 42), reused 27 (delta 7), pack-reused 5405
Receiving objects: 100% (5487/5487), 3.51 MiB | 35.00 KiB/s, done.
Resolving deltas: 100% (3726/3726), done.
Checking connectivity... done.
Submodule path 'FreeRTOS-Plus/Test/CMock': checked out '158573c742cel15061a0b675a
affB8e29c85008062"
Submodule 'wvendor/c_exception' (https://github.com/throwtheswitch/cexception.git
) registered for path 'vendor/c_exception’
Submodule 'vendorfunity' (https://github.com/throwtheswitchjfunity.git) registere
'vendor funity'
into 'vendor/c_exception'...
Enumerating objects: 29, done.
: Counting objects: 100% (29/29), done.
: Compressing objects: 100% (26/26), done.
Total 294 (delta 6), reused 13 (delta 1), pack-reused 265
Receiving objects: 100% (294/294), 540.79 KiB | 384.00 KiB/s, done.
Resolving deltas: 100% (133/133), done.
Checking connectivity... done.
Submodule path 'FreeRTO0S-Plus/Test/CMock/vendor/c_exception': checked out '71b47
be7c958f1bf5f7e5303779Fa99%9a16224bb6"’
into 'vendor/unity'...
Enumerating objects: 48, done.
: Counting objects: 100% (48/48), done.
: Compressing objects: 100% (40/40), done.
Total 5782 (delta 17), reused 24 (delta 8), pack-reused 5654
Receiving objects: 100% (5702/5702), 6.52 MiB | 28.80 KiB/s, done.
Resolving deltas: 100% (3528/3528), done.
Checking connectivity... done.
Submodule path 'FreeRTOS-Plus/Test/CMock/vendor/unity': checked out 'cf949f45caé
d172a177bP0da21310607b97bc7a7’
into 'FreeRTOS/Source'...
Enumerating objects: 19, done.
: Counting objects: 100% (19/19), done.
: Compressing objects: 100% (17/17), done.
Total 148530 (delta 6), reused 4 (delta 2), pack-reused 148511
Receiving objects: 100% (148538/148530), 103.42 MiB | 32.80 KiB/s, done.
Resolving deltas: 100% (107563/107563), done.
Checking connectivity... done.
Submodule path 'FreeRTOS/Source': checked out '6199b72fbf57a7c5b3d7b195a3bd14467
79314cd’
terasic@terasic:~$ ||

K4.1.1 N# FreeRTOS J5h5
TEGER G S E A% N FreeRTOS [ 3CHF5 .
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©)

o i =] =

by Deskt Desktop Documents Downloads eclipse-workspace
esktop
[0 Documents -j i J
< Downloads intel intelFPGA _lite Music
dd Music

i
1 Pictures h‘ﬂ H_i J - j
'm Videos Pictures Public SunloginRemote Templates
[ Trash ﬂ ﬁ
@2 Network Videos Examples minicom.log
[ 16GB Volume -
® 495GBVvolume | &
[ computer
®m qiangyanon1...

“FreeRTOS" selected (containing 13 items)

Kl4.1.2 4 B FreeRTOS A3
2. ¥ FreeRTOS SCAFJE, R W v 2Vl A Ny FreeRTOS-10.3.1,

git checkout v10.3.1

terasic@terasic: ~/FreeRTOS

terasic@terasic:~/FreeRT0SS git checkout v18.3.1

warning: unable to rmdir FreeRTOS-Plus/Test/CMock: Directory not empty
M FreeRTOS/Source

Note: checking out 'vie.3.1'.

You are in 'detached HEAD' state. You can look around, make experimental
changes and commit them, and you can discard any commits you make in this
state without impacting any branches by performing another checkout.

If you want to create a new branch to retain commits you create, you may
do so (now or later) by using -b with the checkout command again. Example:

git checkout -b <new-branch-name=

HEAD is now at 89e7bbe... A preliminary .gitignore file, to prevent us checking
in files unnecessary. (#18)
terasic@terasic:~/FreerT0sS JJ

E4.1.3 ) # 4~ FreeRTOS-10.3.1

PI#SE A G, BN R e RO o) 2 LAEX . A7 X IPPIRES, WA 2 75 U pk
.

git status



terasic@terasic: ~/FreeRTOS
state without impacting any branches by performing another checkout.

If you want to create a new branch to retain commits you create, you may
do so (now or later) by using -b with the checkout command again. Example:

git checkout -b <new-branch-name>

HEAD is now at 89e7bbe... A preliminary .gitignore file, to prevent us checking
in files unnecessary. (#18)
terasic@terasic:~/FreeRT0S5 git status
V16.3.1
Changes not staged for commit:
(use "git add <file=..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

(new commits)

Untracked files:
{use "git add <file=...

"

to include in what will be committed)

no changes added to commit (use "git add" and/or "git commit -a")
terasic@terasic:~/FreerT055 JJ

Kl4.1.4 BF AT
3. &l FreeRTOS H 3k ] FreeRTOS 3% % "~/Desktop/ TCORE-RISCV-E203/TRRV-E-
SDK/software", Hifiy 444 FreeRTOS_10.3.1.

software

< > Home Desktop TCORE-RISCV-E203 TRRV-E-SDK software

Recent

Home - > - -

demo_gpio demo_i2c demo_spi demo_uart
Desktop

Documents .

Downloads blaster_6810.hex Makefile

Music

Pictures

i DS +«DH B O

Videos

Trash

9 Eb

Network

16 GB Volume -
495GB Volume | &

Computer

2 E:

i e
EREEN SN ke [ “FreeRTOS_10.3.1" selected (containing 6 items)

F4.1.5 | FreeRTOS S AF I3 software LI
4. Mkx Demo H FATA N, FH#rd bk, @48 RISCV_TCORE_GCC.



Demo

TCORE-RISCV-E203 TRRV-E-SDK software ; 05 10.3.1 Demo

Recent

Home

RISCV_TCORE_GCC

Desktop
Documents
Downloads
Music

Pictures

i Py« B O

Videos

Trash

9 Eb

Network

16 GB Volume

(|

495 GB Volume

Computer

HEEB

giangyan on 1...

(»

"RISCV_TCORE_GCC" selected (containing 0items)

K4.1.6 H & RISCV_TCORE_GCC A%
5. Mk Source/portable H 3% N MemMang H A HAL T E P 75

portable

TRRV-E-SDK  software FreeRTOS_10.3.1 Source portable

Recent

Home ;

MemMang
Desktop

Documents
Downloads
Music

Pictures

i DY« B O

Videos

Trash

Network

Y]

16 GB Volume

TS

495 GB Volume

Computer

2 E:

giangyan on 1...

(»

F<4.1.7 portable H 3%
6. 1t Source/portable H 5% N GCC H % & GCC/T-Core  H %



TRRV-E-SDK software FreeRTOS_10.3.1 Source portable GCC

Recent

Home

Desktop
Documents
Downloads
Music

Pictures

i Py« B O

Videos
Trash

Network

9 Eb

16 GB Volume

(|

495 GB Volume

Computer

HEEB

giangyan on 1...

(»

“T-Core" selected (containing 0 items)

P4.1.8 #r i GCC Al T-Core 3Lk
7. WG U = A4 port.cs portasm.S il portmacro.h & il #] Source/portable/GCC/T-Core H % .

T-Core

software FreeRTOS_10.3.1 Source portable GCC T-Core

Recent @

Home
port.c portasm.S portmacro.h
Desktop
Documents
Downloads
Music

Pictures

i DY« B O

Videos

Trash

9 Eb

Network

16 GB Volume

TS

495 GB Volume

Computer

2 E:

giangyan on 1...

(»

4.1.9 &4 port.c. portasm.S Fll portmacro.h A

4.2 f# F Makefile % F M TN HERF
421 HETHE

1. FreeRTOS R4 it B
£ "RISCV_TCORE_GCC" {3 T 81— A SCA SRS I fir 44 9 "FreeRTOSConfig.h".
5E X configRTC_CLOCK_HZ, & RTC FIREA% N 32.768kHz, FAE %2 45 HH W ) i

1 #define configRTC_CLOCK_HZ 32768

5E X "INCLUDE " JF4R 1% -
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1 /* optional functions - most Tinkers will remove unused functions

anyway. */
2 #define INCLUDE_uxTaskPriorityGet 1
#define INCLUDE_vTaskbDelay 1

5E X "config" FFUGHIZE o

1 /* Here is a good place to include header files that are required
across your application. */

2  #define configUSE_16_BIT_TICKS 0

3  #define configUSE_PREEMPTION

4 #define configMAX_PRIORITIES

5 #define configTICK_RATE_HZ 80

6 #define configMINIMAL_STACK_SIZE 450

7

8 /* Memory allocation related definitions. */

9 #define configSUPPORT_DYNAMIC_ALLOCATION 1
10 #define configTOTAL_HEAP_SIZE 11*1024
11
12 /* Hook function related definitions. */

13 #define configUSE_IDLE_HOOK 1
14  #define configUSE_TICK_HOOK 1
15 #define configISE_MALLOC_FAILED_HOOK 1

2. BB CeXX )
£ "RISCV_TCORE_GCC" 33 T 61— "main.c" 3SR

(NS I L
1 /* Kernel includes. */
2  #include "FreeRTOS.h" /* Must come first. */
3 #include "task.h" /* RTOS task related API prototypes. */
4  #include "timers.h" /% Software timer related API prototypes. */
5 #include "semphr.h" /* Semaphore related API prototypes. */
6
7 /* TODO Add any manufacture supplied header files can be included here.

*/
8 #include <stdio.h>
9 #include <stdlib.h>
10 #include <unistd.h>
11  #include "platform.h"
12  #include "encoding.h"
13 #include "pTlic/plic_driver.h"

5E X LED #5t5 J &4 LED X M A FS 37 5.

#define TERASIC_LED_MASK 0x0000000F // Tled mask
#define LEDO_GPIO_OFFSET 0
#define LED1_GPIO_OFFSET 1
#define LED2_GPIO_OFFSET 2
#define LED3_GPIO_OFFSET 3

v B W N R



B % Taskl. Task2 fL45fJ#i Taskl Handler f Task2 Handler, FreeRTOS {# ] TaskHandle t FxiRAT:

I

1 TaskHandle_t Taskl_Handler;

2

TaskHandle_t Task2_Handler;

7€ X Taskl SEH, Y4 Taskl A FIZAT4SIF, FTEN "do Taskl: priority is [fL5C2k %" . [FINT, LEDO i
Se—BUN RS REOK,  — B A JE s, RS . X BURH delay() BRiEL,  JyAERH ZE M 2E R B
e, PATAEBRZE Y BB 2 P ZE S HTE S5 1B 1T .

A W N R

10

static void prvTaskl( void *pvParameters )
{
for( ;; ){
printf("do Taskl: priority is
%d\n" ,uxTaskPriorityGet(Taskl_Handler)); // print task priority
GPIO_REG(GPIO_OUTPUT_VAL) A= (0x1 << LEDO_GPIO_OFFSET) ; //
change led value
delay(500); // non-block delay
GPIO_REG(GPIO_OUTPUT_VAL) A= (0x1 << LEDO_GPIO_OFFSET) ; //
change led value again
deTlay(500); // non-block delay

5E S Task2 SEBL, 4 Task2 &b TI84745HF, 4TEN "do Task2: priority is [fL/644%4]". [FE, LEDI %
Se—BUN R SRR, — B A 5 B s, JEMACE . HoE T task2_count AT L, RFHAT—
UK Task2, BEFTED—IX "Task2 count:[$UATIXE]". 24 Task2 AT 5 X5, H vTaskDelay() B%L,
DREZEFIRE RS R, AT BELZE () R 23 B ZE M AT AR 55 108 4T, 7EIXHL, Task2 234 FHL2E 3s.

S v AW N R

10
11
12
13

14
15
16
17
18

static void prvTask2( void *pvParameters )
{
int task2_count=0;
for( ;55 J{
task2_count++;
printf("do Task2: priority is
%d\n" ,uxTaskPriorityGet(Task2_Handler)); // print task priority
GPIO_REG(GPIO_OUTPUT_VAL) A= (0Ox1 << LED1_GPIO_OFFSET) ; //
change Ted value
delay(500); // non-block delay
GPIO_REG(GPIO_OUTPUT_VAL) A= (0x1 << LED1_GPIO_OFFSET) ; //
change led value again
deTay(500); // non-block delay
printf("Task2 count:%d\n",task2_count); // print count value

if(task2_count==5){ // when count=5,block delay task2,so taskl
run
vTaskbDeTlay(3000/portTICK_PERIOD_MS);
task2_count=0; // set task2_count 0

Bl BAEE, EAZRES, RAEH T LED, f£ led init() %+, Bl E GPIO #ilif#6E, LED ¥R



void Ted_init({
GPIO_REG(GPIO_OUTPUT_EN) |= TERASIC_LED_MASK;
GPIO_REG(GPIO_OUTPUT_VAL) &= ~TERASIC_LED_MASK;
}

static void prvSetupHardware( void ){

1
2
3
4
5
6
7 Ted_init(Q;
8

}

5E X delay JERT A%, T ASKERKITHEOERS

1 void delay(int s){

2 volatile int time=s*1000;
3 while(time--);

4|}

7F main R, HILBLEME RS

1  dnt main(void)

2 | {

3 /* Configure the system ready to run the demo. */
4 prvSetupHardware();

G178 Taskl, E45LHLERECN prvTaskl(), 44N "Task1", (ES5HERRK/IN A
configMINIMAL_STACK_SIZE (fT-55#E#: K/NAT ATE FreeRTOSConfigh F1E50) o (SRS N
tskIDLE_PRIORITY+1, %% tskIDLE_PRIORITY 0, UtH] Taskl fE5 %N 1, Taskl AE45 A4
A Task1_Handler.

1 /* Create the taskl as described in the comments at the top of this
file. */

2 xTaskCreate( prvTaskl, // The function that
implements the task.

3 ( const char * ) "Taskl", // Text name for the
task, just to help debugging.

4 configMINIMAL_STACK_SIZE, // The size (in words)
of the stack that should be created for the task.

5 NULL, // A parameter that can
be passed into the task. Not used in this simple demo.

6 tskIDLE_PRIORITY+1, // The priority to
assign to the task. tskIDLE_PRIORITY (which is 0) is the Towest
priority.

7 &Taskl_Handler ); // Used to obtain a

handle to the created task.

B Task2, 155 SCILRREN prvTask2(), 44 "Task2", (E5-HER K/ N
configMINIMAL_STACK_SIZE ({F:45#E#% K/NA] PAZE FreeRTOSConfig.h &M o AR5 N
tskIDLE_PRIORITY+2, %: tskIDLE_PRIORITY Jy 0, #i] Task2 fE5515%6 %)y 2, Task2 (55 4)H
A Task2 Handler.



1 // Create the task2 in exactly the same way.
2 xTaskCreate( prvTask2,
3 ( const char * ) "Task2",
4 confi gMINIMAL_STACK_SIZE,
5 NULL,
6 tSkIDLE_PRIORITY+2,
7 &Task2_Handler );
TR ER
1 /* Start the tasks and timer running. */
2 vTaskstartScheduler();
31
58 ST AR S5 BT R AL
1  void vApplicationTickHook( void )
2| {
3 BaseType_t xHigherPriorityTaskwoken = pdFALSE;
4 static uint32_t ulCount = 0;
5
6 ulCount++;
7 if( ulCcount >= 500UL )
8 {
9 ulCount = OQUL;
10 GPIO_REG(GPIO_OUTPUT_VAL) A= (0Ox1 << LED2_GPIO_OFFSET) ; //
change led value
11 }
12
13 | }
14
15 wvoid vApplicationMallocFailedHook( void )
16  {
17 write(l,"malloc failed\n", 14);
18 for( ;3 );
19 | }
20

21 extern UBaseType_t uxCriticalNesting;
22 void vApplicationIdleHook( void ){

23 volatile size_t xFreeStackSpace;

24

25 XxFreeStackSpace = xPortGetFreeHeapSize();
26

27 if( xFreeStackSpace > 100 )

28 {

29

30 }

31 | }

3. Al & Makefile 3

f£ "FreeRTOS_10.3.1" SCAFIR T QIEE — /N2 FSCASOR HF dir 44 0 "Makefile" , 85 £ 3CRS Th 5 A0
THIRAEA . Makefile SCAF A E T Linux %% TREA)— R FIN, 55 g B4 SOAT 30T 301



TARGET = FreeRTO0S_10.3.1
CFLAGS += -0s

BSP_BASE = ../../bsp

C_SRCS += Source/list.c

C_SRCS += Source/queue.c

C_SRCS += Source/tasks.c

C_SRCS += Source/timers.c

C_SRCS += Source/portable/MemMang/heap_4.c
C_SRCS += Source/portable/GCC/T-Core/port.c

C_SRCS += Demo/RISCV_TCORE_GCC/main.c
C_SRCS += $(BSP_BASE)/$(BOARD) /drivers/plic/plic_driver.c

INCLUDES += -ISource/include
INCLUDES += -IDemo/RISCV_TCORE_GCC
INCLUDES += -ISource/portable/GCC/T-Core

ASM_SRCS += Source/portable/GCC/T-Core/portasm.S

include $(BSP_BASE)/$(BOARD)/env/common.mk

{E Makefile #: "TARGET" & 3( T A2 T AT AT SCAF 47, IXAMB T £ ) AT HRAT SCIE A3 K
"FreeRTOS_10.3.1".

422 wiFLHE

1. 1 Linux fi74 "cd" VI 477 H 5% 2 TAE 4L "~/Desktop/ TCORE-RISCV-E203/TRRV-E-
SDK/software", #AJ5, AT "make software PROGRAM=FreeRTOS 10.3.1" iy &4 5N FHFE T 0
4.2.1 fir.

cd Desktop/TCORE-RISCV-E203/TRRV-E-SDK/software # U3 4ET H 52 TR
make software PROGRAM=FreeRT0S_10.3.1 # gmiE N T

Fo

terasic@terasic: ~/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/software

terasic@terasic:~$ cd Desktop/TCOR ISCV-E203/TRRV-E-SDK/software
terasic@terasic:~ ktop/TCORE-RI E203/TRRV-E-SDK/software$ make software PR
OGRAM=FreeRT05_106.3.1

make -C FreeRTOS_18.3.1 CC=/home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/wor
k/build/riscv-gnu-toolchain/riscv32-unknown-elf/prefix/bin/riscv-none-embed-gcc
RISCV_ARCH=rv32imac RISCV_ABI=ilp32 AR=/home/terasic/Desktop/TCORE-RISCV-E203/TR
RV-E-SDK/work/build/riscv-gnu-toolchain/riscv32-unknown-elf/prefix/bin/riscv-non
e-embed-ar BSP_BASE=/home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp BOARD=
tcore-e283 clean

make[1]: Entering directory '/home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/s
oftware/FreeRT0S_10.3.1'

rm -f FreeRTOS_18.3.1 Source/portable/GCC/T-Core/portasm.o fhome/terasic/Desktop
JTCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203/env/start.o fhome/terasic/Desktop/TC
ORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e283/env/entry.o Sourcef/croutine.o Source/li
st.o Sourcefqueue.o Sourceftasks.o Source/timers.o Source/event_groups.o Source/
portable/MemMang/heap 4.0 Source/portable/GCC/T-Core/port.o Demo/RISCV TCORE GCC
/main.o fhome/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203/drivers
/plic/plic_driver.o fhome/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-
e203/env/init.o fhome/terasic/Desktop/TCORE-RISCV-E283/TRRV-E-SDK/bsp/tcore-e203
/stubs/close.o fhome/terasic/Desktop/TCORE-RISCV-E283/TRRV-E-SDK/bsp/tcore-e283/
stubs/_exit.o /home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203/s
tubs/write _hex.o [home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e20
3/stubs/fstat.o fhome/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203
/stubs/isatty.o fhome/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203

K4.2.1 dmie i R 7
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2. TR Ja, A LAE FILE "FreeRTOS 10.3.1" 3CFJ R AE Rk 1 AT 04T 304
"FreeRTOS_10.3.1", Wi 4.2.2 ffizr.

FreeRTOS_10.3.1

TCORE-RISCV-E203 TRRV-E-SDK e FreeRTOS_10.3.1

Recent

Home - l -

Demo License Source

Desktop

Documents

Downloads History.txt links_to_doc_ Makefile readme.txt
pages_for_the_

Music demo_projects.url

Pictures

i Py« B O

Videos

Trash

Network

Y]

16 GB Volume

([ 1»

495 GB Volume

Computer

HEEB

giangyan on 1...

(»

Kl4.2.2 9 PR 1l ik S0 A

4.2.3 AT L2

1. % T-Core FFRMR UG, TR 0 SW2 HE K SW2.1=1, SW2.2=0, i%$ RISC-V JTAG
B

Kl4.2.3 (B SW2 H %
2. % SIF T K45 T-Core ff] TMD 2x6 header (JP6), J-f# ] USB miniB £4i# SIF 75 PC i%
.


af://n287

23333333

K4.2.4 #EH; SIF T3 T-CORE #1 PC
3. ¥4 USB Blaster 11 £k %5 [t)— i 4 BT K AR USB Blaster 4 11 (J2) , A —imi%#EZE PC EHLAY
USB #11.

23333333

Kl4.2.5 B R RA PC
4. 1§ "sudo minicom" 4 F1 T linux R4 8 i T H.

1  sudo minicom



terasic@terasic: ~

Welcome to minicom 2.7

OPTIONS: I18n
Compiled on Nov 15 2018, 20:18:47.
Port /dev/ttyUSB@, 14:17:09

Press CTRL-A Z for help on special keys

Kl4.2.6 FTH- £ FHE T H
5. ff [ "make upload PROGRAM=FreeRTOS 10.3.1" 5§ 1] 447 344 "FreeRTOS 10.3.1" %L F| T-Core
JFR R QSPI Flash 1.

make upload PROGRAM=FreeRTOS_10.3.1

@™ E terasic@terasic: ~/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/software

terasic@terasic:~/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/software$ make upload PROG
RAM=FreeRTOS_108.3.1
../work/build/openocd/prefix/bin/openocd -f ../bsp/tcore-e203/env/openocd tcore.
cfg & \
/home /terasic/Desktop/TCORE-RISCV-E283/TRRV-E-SDK/work/build/riscv-gnu-toolchain
Jriscv32-unknown-elf/prefix/bin/riscv-none-embed-gdb FreeRTOS 10.3.1/FreeRT0OS_ 18
.3.1 --batch -ex "set remotetimeout 240" -ex "target extended-remote localhost:3

-ex "monitor reset halt" -ex "monitor flash protect @ 64 last off" -ex "loa

-ex "monitor resume" -ex "monitor shutdown" -ex "quit"
Open On-Chip Debugger 0.10.0+dev-00624-g09016bc (2019-07-16-15:47)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html

Warn : Adapter driver 'usb blaster' did not declare which transports it allows;
assuming legacy JTAG-only
Info : only one transport option; autoselect 'jtag'
adapter speed: 4000 kHz
Info Altera USB-Blaster II (uninitialized) found

: Loading firmware...

: Waiting for renumerate...

: Waiting for renumerate...

: Altera USB-Blaster II found (Firm. rev. = 1.36)

: This adapter doesn't support configurable speed
Info : JTAG tap: riscv.cpu tap/device found: 8xle208a6d (mfg: 0x536 (<unknown=),

F4.2.7 FETHAT SO

424 IBITHER

B FEsEmUE, &S LRE O SITENH BT 5 K Task2 915 5, #RJ5 Task2 #%FHZE, IHEHUT
Taskl, 3s )&, 4kE30AT Task2.
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&S 6 terasic@terasic: ~

terasic@terasic:~$ sudo minicom
[sudo] password for terasic:

Welcome to minicom 2.7

OPTIONS: I18n
Compiled on Nov 15 2018, 20:18:47.
Port /dev/ttyUSBO®, 20:08:15

Press CTRL-A Z for help on special keys

Malloc aCore freq at 16001597 Hz

do Task2: priority is 2

Task2 count:1

do Task2: priority is 2

Task2 count:2

do Task2: priority

Task2 count:3

do Task2: priority

Task2 count:4

do Task2: priority

Task2 count:5
Task1l: priority
Task1: priority
Task1l: priority
Taskl: priority
Taskl: priority
Task1l: priority
Task1: priority
Task1l: priority
Taskl: priority
Taskl: priority
Task2: priority

Task2 count:1

do Task2: priority

i) ]

]

[ S TR R e e e e e

i)

K4.2.8 infT45 %
2544 main.c SCHFH Taskl AT Task2 FIDL S B KON K] 4.2.9 Fios FIACTE R AT

105 int main(void)

106 {

107 /* Configure the system ready to run the demo. */

108 prvSetupHardware();

109

110 /* Create the taskl as described in the comments at the top of this file.
111 xTaskCreate( prvTaskil, // The functic
112 ( const char * ) "Task1l", // Text name for the task, jus
113 configMINIMAL_STACK_SIZE, // The
114 NULL Il A
115 |t5kIDLE_PRIDRITY+2,| // The priority to ass
116 ETaskI Handler ). // Used to obtain a h:
117

118 // Create the taskz in exactly the same way.

119 xTaskCreate( prvTaskz,

128 ( const char * ) "Task2",

121 configMINIMAL_STACK_SIZE,

122 NULL

123 tskIDLE PRIORITY+1,

124 lrra';RTHmw—r—l_ T

125

126 /* Start the tasks and timer running. */

127 vTaskStartScheduler();

128 }

F14.2.9 15224 main.c

FRHRIAT 422 A1 4.2.3 PR, SEA TN R, ATROWER]: & msE TRE D —BEiTH
55 1 BHRAER (—EHHAT TaskD)



De terasic@terasic: ~

Welcome to minicom 2.7
OPTIONS: I18n

Compiled on Nov 15 2018, 20:18:47.
Port /dev/ttyusBe, ©9:49:59

Press CTRL-A Z for on special keys

Task1l: priority i
Task1l: priority is
Task1l: priority i
Task1l: priority i
Task1: priority i
Task1l: priority is
Task1l: priority 1is
Task1l: priority 1is
Task1l: priority 1is
Task1l: priority i
Task1l: priority i
Task1: priority i
Task1: priority i
Task1l: priority i
Task1l: priority i
Task1: priority i

[t S oS Y T S L N S L S S L 8

~

AN~
i
H

K4.2.10 i5

(1
1

4.3 1 H Eclipse 44w T H N HER

FERHAT NI EAERT, 15 SRS )\ 821 blinking LED L2 & il 2] "~/eclipse-workspace" L1
Feo G EMEAAKEE vI1 LA ERRASH SRS )\ PTG blinking LED %)

4.3.1 82 FreeRTOS_10.3.1 L2

1. ¥4 HE fr 44 1 "blinking. LED" 1450 "FreeRTOS_103.1", 41[E 4.3.1 i,

eclipse-workspace

rHome eclipse-workspace

Recent i
Home

Desktop

Documents
Downloads
Music

Pictures

PP« BQ

Videos
Trash

L

Network

16 GB Volume =

»

495 GB Volume

»

giangyan on 1...

E
®
[® Computer
=
|

»

SBLIVE . .
“FreeRTOS_10.3.1" selected (containing 2 items)

Kl4.3.1 1B 500444 "FreeRTOS 10.3.1"
2. % 4.2 T GIE Y software #42 N I FreeRTOS 10.3.1 S92 52 1| 1) 24 1 S Je 842 T ) sre S04
Jerdr, MER sre SCAFJEHY) main.c .
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FreeRTOS_10.3.1 src

Recent

Home

FreeRTOS_10.3.1

Desktop
Documents
Downloads
Music

Pictures

i B ¢« B O

Videos

Trash

Network

9

16 GB Volume

495 GB Volume

S

Computer

giangyan on 1...

DFfFE®=B

SBLIVE

S

“FreeRTOS_10.3.1" selected (containing 8items)

K4.3.2 ] "FreeRTOS_10.3.1" F src 3%
3. Xiti GNU_MCU_Eclipse SCHFJH1 1] eclipse SCAFIE R AT #4047 SCAF eclipse,  Ja 81 Eclipse 344

eclipse

fitHome Desktop GNU MCU Eclipse eclipse

® Recent
@ Home - el - -
b Deskt configuration dropins features p2
esktop
[ Documents i i / @
¥ Downloads plugins readme artifacts.xml eclipse
dd Music
[ Pictures (% /
M Videos - . —_— -
eclipse.ini icon.xpm notice.html
{ Trash
@2 Network

[ 16GB Volume -

’4.3.3 J5i &) Eclipse

3. Ja 3 Eclipse J&, #1525 Workspace [XEHE, Wi 4.3.4 Frzx, BRIAJN home R eclipse-
workspace (R[HR#E T E AITHRED .

™ Eclipse IDE Launcher

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

T S Eld=d [l/home/terasic/eclipse-workspace - | Browse...

[] Use this as the default and do not ask again

» Recent Workspaces

Cancel @

Kl4.3.4 BE Workspace



4. % B4 Workspace H %5, Hili Launch, #443)430) Eclipse, #f A\ Welcome Ftl, Wikl 4.3.5 Fr
TNo

eclipse-workspace - Eclipse IDE

() Welcome 22 oA

% EC| |pse Welcome to the Eclipse IDE for GNU ARM & RISC-V C/C++ Developers

A guided walk-through how to import an existing project Get an overview of the features

Review IDE configuration settings

Review the IDE's most fiercely contested preferences Go through tutorials
Create a new Eclipse project for C/C++ source code Try out the samples
Open the New item wizard Find out what is new

Checkout Eclipse projects hosted in a Git repository

Import existing Eclipse projects from the filesystem or

archive
Always show Welcome at start up

s o
F4.3.5 Bk Eclipse 71
5. B Welcome &b X5, 5% Welcome FitThl, W1 4.3.6 fizs.

eclipse-workspace - Eclipse IDE

@ 0 Run [€] blinking_LED Debug Y v - ~ i Biw g

e rE O R L ®m g IR - o ow - Q m @

25 Project 2 |5 Connec = O Toxm ™ =g
BES Y g = o §

There is no active editor

There are no projects in your
pro) v that provides an outline.

workspace.
To add a project:

=, Create a new Arduino
Project

reate a new Makefile

R Import projects...

[#l Problems ¥ Tasks | B console = | Properties 4% Call Graph O~ =08
No consoles to display at this time.

256M (M}

F4.3.6 #E N\ Eclipse 7t
6. S A File -> Import... B THE, HILWIE 4.3.7 Fiox S, #E4#F "Existing Projects into
Workspace", miili Nexto (7F: fEEARFE SN B2 82 E 2 File £



Select \“
Create new projects from an archive file or directory. H

Select an import wizard:
|

v (= General
JEArch]
Existing Projects into Workspace 2%
-, File Syste!
ClPreferences

(2 Projects from Folder or Archive
P = C/CH+
(= Gik
» = Install
» =0omph
¥ =RPM
* = Run/Debug

@ <Back Cancel Finish

Kl4.3.7 SN TREEM

7. st Browse S AEH K L2

Import Projects

Select a directory to search for existing Eclipse projects.

/=
© select root directory: | - \

() select archive File: M Browse...
Projects:
| Select All J
| Deselect All J
Refresh
Options

[ search For nested projects

"] Copy projects into workspace

[ close newlyimported projects upon completion
"] Hide projects that already exist in the workspace

Working sets

("] Add project to working sets New...
Working sets: - Select...
@ < Back Next > Cancel | Finish

K4.3.8 st Browse



8. PR EININK FreeRTOS 10.3.1 LFE, i OK.

Recent 4  frterasic eclipse-workspace C:

Home Name ~  Size Modified

Desktop = FreeRTOS 10.3.1 488
Documents

Downloads

Music

Pictures

Videos

eclipse

16 GB Vo...

BE MiBa+« OB O

-
SBLIVE =

Other Locatio...

+

Select root directory of the projects to import
Cancel | |
4.3.9 %0 FreeRTOS 10.3.1 T.F%
9. A% "Add projects to working sets" ¥ FreeRTOS 10.3.1 TR IN 2| 2477 T/E=S A, 5 Finishe



Import Projects =
Select a directory to search for existing Eclipse projects. /4
© select root directory: | fhome/terasic/eclipse-workspace/Free v || Browse...
() select archive File: d Browse...
Projects:

FreeRTOS_10.3.1 (/home/terasic/eclipse-workspace/FreeRTOS_10 |  select All

\ Deselect All |

Refresh

Options

(] search For nested projects

(] Copy projects into workspace

[ Close newly imported projects upon completion

(] Hide projects that already exist in the workspace

Working sets

< E Add project to working sets > Mew...

Working sets: i select...

F€4.3.10 ¥ Jl FreeRTOS_10.3.1 A% F T {E %% [H]
10. FNJ5 1) TR & 4.3.11 Fros.



@ ‘— HNc Launch Configurations ‘nn:|— | M- Br®~vm:B8

w - R AR AERNCRIE- R R IR SY: N-i RS BRI TR SRR A Q ‘® @
25 ProjectE 2 5 connecti = O Fox BT ™ = 8

2% % § - o §
» i FreeRTOS_10.3.1 There is no active editor

that provides an outline.

i*l Problems & Tasks & console m}ﬁProperties i call Graph B~~~ =08

No consoles to display at this time.

P or2sev [
Kl4.3.11 A0 TRE S H

4.3.2 %% FreeRTOS 10.3.1 TH2

1. 55t FreeRTOS 10.3.1 --> src --> FreeRTOS 10.3.1 --> Source --> portable --> MemMang | HifE, £
i Delete M5 heap 4 #MFIHADL SO . eclipse 23T 1 ¢ SCA4HERE 4 21| makefile, {H2FHATR
72 heap 4 AHICSCHE, B AN B4 AR heap, 75 M) 2 3 I 2 i 4 -

eclipse-workspace - FreeRTOS_10.3.1/src/FreeRTOS_10.3.1/Demo/RISCV_TCORE_GCC/main.c - Eclipse IDE

O Run || @ FreerTos_10.3.1 Debug | img~ B S &~
R R R T R BvAlvoorDr Qin @
& Projec 2 |G conn = O | [d main.c B F=oxR BT ™ = 0
=- § = B B R RS e ¥
v FreeRTOS_10.3.1 70 /* Kernel includes. */ g
- 71 #include "FreeRT0S.h" /* Must come first. */
» i@l Includ,
@] DCUICES 72 #include "task.h" /* RTOS task related API prototypes. */ # LED1 GPIO _OFFSET
> iEsrc 3 #include "gueue.h" /* RTOS gueue related API prototypes. */ v -
» = bsp 74 #include "timers.h" /* software timer related API prototypes. */ & UAp (=) el
75 #include "semphr.h" /* Semaphore related API prototypes. */ # LED3 GPIO_OFFSET
PO =] _ 18 £+% prvsetupHardware(void)
» ;= Demo ¥ 772 /* TODO Add any manufacture supplied header files can be included s A )
3 78 here. */ = | %prvTaski(void*):void
* = License 79 #include <stdio.h> +°prvTask2(void*) : void
= Source 80 #include =<stdlib.h> .
> minclude 21 #include <unistd. he ® Task1_Handler: TaskHand!
32 #include "platform.h” @ Task2_Handler: TaskHand!
~(=portable 3 #include "encoding.h" e delay(int) : void
V=G 24 #include "plic/plic_driver.h" R K N
a5 e main(void):int
'BM'“MH“Q 26 #define TERASIC_LED MASK 0x80008800F // led mask @ SprvTask1(void*) : void
- B heap_4.c 87 #define LED® GPIO OFFSET @ g e
i heap_4.0 28 #define LED1 GPIO OFFSET 1 ° PWT“sz(_‘““d_*)"’o'd |
= == T 29 #define LED2_GPIO_OFFSET 2 e vApplicationTickHook(voi
_|;|ReaMe.ur ‘;? #define LED3_GPIO_OFFSET 3 e vApplicationMallocFailedi
Eread.me.txt e SR y e vApplicationStackOverflo
'%croutlne.c 3 static void prvSetupHardware( void ); ® uxCriticalNesting : UBase”
» [¢ event_groups.c 94 static void prvTaskl( void *pvParameters );
» @ list.c 95 static void prvTask2( void *pvParameters ); C_vApplicationidleHook(voi
i 96 e led_init() : void
» [€ queue.c 97 TaskHandle t Taskl Handler; o 5 prvsetupHardware(void)
» [¢ stream_buffer.c ==
» [d tasks.c [ Problems | Tasks | & Console 52 | Properties M Call Graph & Terminal B~ =0
» (€] timers.c No consoles to display at this time.

[ croutine.o

o) event_groups.o
History.txt

LICENSE

list.o

queue.o

|2 Quick_start_Guide.url

JFreeRTOS_1...ng/heap_4.c 3-EM—’—:
14.3.12 MR % 4% heap L
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2. {E Eclipse £S5 I+, &+ FreeRTOS 10.3.1 T#%, 4% siili Properties, siili C/C++ Build ik
£ Settings, 5.7 Tool Settings T T ) Optimization, & Optimization level 4 "Optimize(-

ol)", Wik 4.3.13 Fimm.

Properties for FreeRTOS_10.3.1

|’ type Filter text \ Settings

» Resource X . :
Builders Configuration: | Debug [Active]

~ ¢/C++Build

G

Build Variables

= N
e ®Tool Settings

Logging (2 Target Processor
Settings Eopti

Tool Chain Editor
» C/C++ General
Linux Tools Path

&warnings
& Debugging
'~ GNU RISC-V Cross Assembler

» MCU (&Preprocessor
Project Natures ®Includes
Project References

Ewarnings
EMiscellaneous
=% GNU RISC-V Cross C Compiler
(EPreprocessor
Eincludes
@Eoptimization
Ewarnings
(Emiscellaneous
~ 8 GNU RISC-V Cross C Linker
EGeneral
#Libraries
Emiscellaneous
8 GNU RISC-V Cross Create Flash Image
EGeneral
=¥ GNU RISC-V Cross Print Size
EGeneral

Run/Debug Settings
» Task Repository
Task Tags
» Validation
WikiText

®Toolchains M Devices

¥ | | Manage Configurations...

(@ container Settings #Build Steps Build Artifact @ BinaryParsers @ Error Parsers

Optimization Level

01)
Message length (-fmessage-length=0)
‘char' is signed (-fsigned-char)

Function sections (-ffunction-sections)

Data sections (-fdata-sections)

Mo common unitialized (fno-common)

[C) Do not inline functions (fno-inline-functions)

(") Assume freestanding environment (-ffreestanding)

("] Disable builtin (-Fno-builtin)

("] single precision constants (-fsingle-precision-constant)
(") Position independent code (-fPIC)

() Link-time optimizer (-fito)

(] Disable loop invariant move (fno-move-loop-invariants)

Other optimization flags \

cancel J \.Applyand Close |

$4.3.13 &4 Optimization level
3. fiili GNU RISC-V Cross C Compiler N4 R [#] Includes, £ Include paths RSN 4.3.14 FiRi

HA.

Properties for FreeRTOS_10.3.1

( type filter text | settings
* Resource
Configuration: | Debug [Active
Builders 9 | gl ]
~ C/C++Build

B

Build variables

|3 i s ins | i
Environment B Tool Settings | ®Toolchains M Devices
Logging (®Target Processor
Settings (@2 Optimization

Tool Chain Editor
» C/C++ General
Linux Tools Path

&warnings
Debugging
'~ GNU RISC-V Cross Assembler

» MCU (=Preprocessor
Project Natures EIncludes
Project References Ewarnings
Run/Debug Settings (EMiscellaneous
» Task Repository =¥ GNU RISC-V Cross C Compiler
Task Tags 2 Preprocessor
» Validation
wikiText (2 Optimization

Ewarnings
#&Miscellaneous

& GNU RISC-V Cross C Linker
EGeneral
@ELibraries
Emiscellaneous

& GNU RISC-V Cross Create Flash Image
EGeneral

& GNURISC-V Cross Print Size
#General

C

Manage Configurations...

@ container Settings #Build Steps Build Artifact [EBinaryParsers @ Error Parsers

Include paths ()

loc:/SlReok roser < a
face_loc:/${ProjName}/src/bsp/tcore-e203/drivers}"
"${workspace_loc:/${ProjName}/src¢/FreeRTOS_10.3.1/Source/include}"
"S{workspace_loc:/${ProjName}/src/FreeRTOS_10.3.1/Demo/RISCV_TCORE_GCC}"
"siworkspace_loc:/${ProjName}/src/FreeRTOS_10.3.1/Source/portable/GCC/T-Core}”
Peeealac./S{ProjName}/src/bsp/tcore-e203/include}”

"S{workspace_l

Include system paths (-isystem)

Include files (include) 88 8 4 ¢

sys/cdefs.h

Cancel

J y ply and Close})

14.3.14 ¥ Include paths
4. 3%+ FreeRTOS 10.3.1 Tf%, #i# 5l Clean Project; F/X#E FreeRTOS 10.3.1 Tf%, A iy
Build Project, #7 FreeRTOS_10.3.1 TR S B PR & B, WIEX—SoRmuEnd),
4.3.15 flizn. 75 B A4 2 o Refresh 7 Debug 47 001 & 2 AE B Lelf S0



|| © FreerToOs_10.3.1 Debug | img~ B~/ ~@iBiw
iﬁva%vaiégg'vé = v - = ~
5 Projec 2 |G conn = O | [d main.c 2
2% Y § =
e 70 /* Kernel includes. */
» 4% Binari 71 #include "FreeRTOS.h" /* Must come first. */
shDinaries 72 #include "task.h" /* RTOS task related API prototypes. */
railincludes 3 #include "queue.h" /* RTOS queue related API prototypes. */
gBsrc 74 #include "timers.h" /* Software timer related API prototypes. */
75 #include "semphr.h" /* Semaphore related API prototypes. */
Y= bsp 76
* 7= FreeRTOS_10.3.1 % 772 /% T0D0 Add any manufacture supplied header files can be included
- 78 here. */
~(>Debug 79 #include <stdiec.h>
¥ = src 80 #include =<stdlib.h=
» 3 21 #include <unistd.h>
?’;FF.BEF.RTOSJOB.LEU [ a2 #include "platform.h”
= blinking_LED1.map 3 #include "encoding.h"
FreeRTOS 10.3.1.hex 84 #include "plic/plic driver.h"
= - 85
SiFceeRTOSRIn=aTmaD 26 #define TERASIC_LED MASK 0x088@08F // led mask
L& makefile 37 #define LED®_GPIO_OFFSET @
i 28 #define LED1 GPIO OFFSET 1
[& objects.mk 39 #define LED2 GPTO OFFSET 2
L@SDUFCES.mk 90 #define LED3_GPIO_OFFSET 3
91
L e e *
3 static void prvSetupHardware( void );
94 static void oruTaskl( void *nvParameters }:

1010
oloi

[ Problems ] Tasks | E) Console &2 | ] Properties ¥ Call Graph & Terminal

LB
CDT Build Console [FreeRTOS 10.3.1]

B E-S Y@@~
Q i® @

FoxR BT ™ g

B R e %

g

# LED1_GPIO_OFFSET

# LEDZ_GPIO_OFFSET

# LED3_GPIO_OFFSET
= | #%prvSetupHardware(void)

++% prvTask1(void*) : void

45 prvTask2(veid*) : void

® Task1_Handler: TaskHand

® Task2_Handler: TaskHand

e delay(int) : void

e main(void):int

@ ®prvTask1(void*) : void

© °prvTask2(void*) : void

e vApplicationTickHook(voi
vApplicationMallocFailedl
vApplicationStackOverflo

L
L]
® uxCriticalNesting : UBase”

]

Hel=& B8 ~O~

Invoking: GNU RISC-V Cross Create Flash Image
riscv-none-embed-objcopy -0 ihex "FreeRT0S_10.3.1.elf"
Finished building: FreeRT0S_18.3.1.hex

"FreeRT0S_10.3.1.hex"

Invoking: GNU RISC-V Cross Print Size
riscv-none-embed-size --format=berkeley "FreeRT05_18.3.1.elf"
text data bss dec hex filename
12940 528 13880 27348 6ad4 FreeRT0S_108.3.1.elf
Finished building: FreeRTOS 10.3.1.siz

20:35:15 Build Finished. @ errors, @ warnings. (took 626ms)

= FreeRTOS_10.3.1

259M

’4.3.15 a5 1h

5. f## Debug R HaE T ¥ "blinking LED.map", i Delete, fHE&5EME WK 4.3.16 Fix.

eclipse-workspace - FreeRTOS_10.3.1/src/FreeRTOS_10.3.1/Demo/RISCV_TCORE_GCC/main.c - Eclipse IDE

(0] 'O Run || © FreerToOs_10.3.1 Debug limg~
O~ Q@ ®E YL i3 v Bl w e
& Projec 8 |G conn = B || i main.c B
2% Y H -
e 70 /* Kernel includes. */
» &% Binari 71 #include "FreeRT0S.h" /* Must come first. */
% Binaries 72 #include "task.h" /* RTOS task related API prototypes. */
» milincludes 2 #include "queue.h” /* RTOS queue related API prototypes. */
~5Bsrc 74 #include "timers.h" /* Software timer related API prototypes. */
75 #include "semphr.h" /* Semaphore related API prototypes. */
* = bsp 76
} = FreeRTOS_10.3.1 % 772 /% T0D0 Add any manufacture supplied header files can be included
- 78 here. */
~(>Debug 79 #include <stdiec.h>
¥ = src 80 #include =<stdlib.h=
» 3 21 #include <unistd.h>
%5 FreeRTOS_10.3.1.elf -[noneg 22 #include -platforn he
| FreeRTOS_10.3.1.hex 3 #include "encoding.h"
FreeRTOS_10.3.1.map 84 #include "plic/plic_driver.h"
o 85
[pmakefile 26 #define TERASIC LED MASK 0x8008000F // led mask
|5 objects.mk 27 #define LED@ GPIO OFFSET 8
28 #define LED1_GPIO_OFFSET 1
L& sources.mk 39 #define LED2_GPIO_OFFSET 2
90 #define LED3 GPIO OFFSET 3
91
L e 74
3 static void prvSetupHardware( void );
44 statie void nruTaskl( wvaid *nvParameters ):

= FreeRTOS_10.3.1

1010
olol

[ Problems ] Tasks | E) Console 52 | [] Properties ¥ Call Graph & Terminal

2 ¢ @B
DT Build Console [FreeRTOS_10.3.1]
Invoking: GNU RISC-V Cross Create Flash Image
riscv-none-embed-objcopy -0 ihex "FreeRT0S_10.3.1.elf"
Finished building: FreeRT0S 10.3.1.hex

"FreeRT0S_10.3.1.hex"

Invoking: GNU RISC-V Cross Print Size
riscv-none-embed-size --format=berkeley "FreeRT0S 18.3.1.elf"
text data bss dec hex filename
12940 528 13880 27348 6ad4 FreeRT0S_10.3.1.elf
Finished building: FreeRT0S_18.3.1.siz

(took 626ms)
M

20:35:15 Build Finished. ® errors, @ warnings.

F<14.3.16 Mt blinking LED.map (1

4.3.3 iZ1T FreeRTOS _10.3.1 L2

RG-SR iR
Q % @

FoR ET ™
Bk R e %

H

# LED1_GPIO_OFFSET

# LED2_GPIO_OFFSET

# LED3_GPIO_OFFSET
= +%prvSetupHardware(void)

5 prvTask1(void*) : void

45 prvTask2(veid*) : void

® Task1_Handler: TaskHand

@ Task2_Handler: TaskHand

e delay(int) : void

e main(void):int

© SprvTask1(void*): void

® prvTask2(void*) : void

e vApplicationTickHook(voi
vApplicationMallocFailedi
vApplicationStackOverflo
uxCriticalNesting : UBase”

8

8

afl &l = i

o

1. ff /1 USB Cable ¥ T-Core 7 &R -5 PC M AT IER RN AR . BEAREEW R
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o JH] T-Core FFRMHEIGS, BIF M I SW2 %8 9 SW2.1=1, SW2.2=0, #$ RISC-V
JTAG %% 1% .

Kl4.3.17 & SW2 JTk
o ¥ SIF T K% %] T-Core ) TMD 2x6 header (JP6), Ff# ] USB miniB £45 % SIF 1K 5
PC iE#z.

o 4 USB Blaster II Z6%5 (1) — 3 R80T KA USB Blaster #1 (J2) , W—ui%EH:%E PC EHL
) USB #1.

2. TEIEAT LAERT, 2B O T A, 7 Eclipse A4 H W7 Terminal £3i, KI5 538
HFLF Window --> Show View --> Terminal, fff Terminal &~ H 2K, SRJ5 m A #5 €4 B br.
(Vs FERARFE B B0 A2 2 F 2] Window 10D

I*] problems ] Tasks B Console CallGrapl*qg' Terminal X ) E‘«r & = 8

§-of 256M  |{:
54.3.18 Y7~ Terminal 23
3. %4 Loacal Terminal, Zifid /5 2UEH UTF-8, #THF—A> Terminal £ ity »



Launch Terminal
Choose termina Local Terminal - .|

Settings

Encudin -

@ Cancel  ||

&4.3.19 #TJF Terminal £ i
4. ¥THFJ5 1] Terminal 41&l 4.3.20 .

il Problems ¥ Tasks B Console ¥ call Graph [@ Terminal 22

f -
B terasic &2
terasic@terasic:~% I

:  remorzsan

F4.3.20 Terminal £
5. f#1H "sudo minicom" fir A FTHF linux RZHIH HEK LA,

‘& terasic 2

terasic@terasic:~% sudo minicom
[sudo] password for terasic: |




‘B terasic &

Welcome to minicom 2.7

OPTIONS: I18n

Compiled on MNov 15 2818, 20:18:47.
Port /dev/ttyUSBB, 10:19:42

Press CTRL-A Z for help on special keys

Bl4.3.21 707 5 LRI T A
6. %5+ FreeRTOS 10.3.1 T2, #7%# s Run As -> Run Configurations..., *{ii GDB OpenOCD
Debugging 2 H I U1 4.3.22 fi7~ ) FreeRTOS _10.3.1 Debug %tifii, 7E Config options H %N "-f
/home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203/env/openocd_tcore.cfg" Al "-s
/home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203/env/", 7E Commands H I
"set arch riscv:rv32", fiili Run 1247 FreeRTOS 10.3.1 T,

Run Configurations

Create, ge, and run i @

SECELE K. v~ Name: | FreeRTOS_10.3.1 Debug ]
| type filter text J Main [ Debugger ¥ Startup| % Source| & Common| % SVD Path|
#Build Docker Image OpenOCD Setup
Elc/c++ Application Start OpenOCD locally
E Ceancanegtaundien Executable path: |‘ S{openocd_path}/S{openocd_executable} \ Browse... | | Variables
E]c/C++ Remote Application [FHIEE : 2 L2 e = -
Cii ¢/C++ Unit Actual executable: | /home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/work/build/openocd/prefix/bin/openocd |
O Docker Compose . (to change it use the global or workspace preferences pages or the project properties page)
[€1GDB Jumper Debugging : '
~[£]GDB OpenOCD Debugging GDB port: [3333 |
@ FreeRTOS_10.3.1 Dhug Telnet port: (4244 I
[£]GDB PyOCD Debugging . 2
[£]GDB QEMU Debugging Tl port: | 6666 |

[£GDB SEGGER J-Link Debugging Config option T /home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203/env/openocd_tcore.cfg
& Launch Group 5 /home/terasic/Desktop/TCORE-RISCV-E203/TRRV-E-SDK/bsp/tcore-e203/env
B Launch Group (Deprecated)

Launch over Serial
@ Run Docker Image
¥ SystemTap GDB Client Setup
Start GDB session

Allocate console for OpenOCD Allocate console for the telnet connection

Executable name: |‘S{crosSJ:refix]gdhs[crnss_sufﬂx] \ Browse... | | Variables...

Actual executable: | riscv-none-embed-gdb |

Other options: |‘ \

Commands: et mem inaccessible-by-default of|
set arch riscvirv32

. ; Revert m
Filter matched 17 of 17 items —_ -
® e | (TS

K4.322 847 E

7. FEF FESINE, K 4.3.23 Fis.



eclipse-workspace - FreeRTOS_10.3.1/src/FreeRTOS_10.3.1/Demo/RISCV_TCORE_GCC/main.c - Eclipse IDE

[&][@][®] ©run

\ | [€] FreeRTOS_10.3.1 Debug

R RN AR

B ORISR Ay

B/~ @ 0 w

w @@ @

Q iz @

[ objects.mk
[ sources.mk

5 Projec 2 S conn = O

E® Y7 il n
- £ FreeRTO5_10.3.1 72
¢ pilincludes ;3
~iBsrc 75
*=bsp | 76

N & 770
= FreeRTOS_10.3.1 78
~=Debug 79
N 80
E=src a1
FreeRTOS_10.3.1.hex 82
[E| FreeRTOS_10.3.1.map 83
. 24
L& makefile 85

1l main.c & ]

o AT ™ = 1o

/* Kernel includes. */

#include "FreeRTOS.h" /* Must come first. */

#include "task.h" /* RTOS task related API prototypes. */
#include "queue.h" /* RTOS queue related API prototypes. */
#include "timers.h" /* Software timer related API prototypes. */
#include "semphr.h” /* Semaphore related API prototypes. */

/* ToDO Add any manufacture supplied header files can be included
here. */

#include <stdio.h=

#include <stdlib.h>

#include <unistd.h>

#include "platform.h”

#include "encoding.h"

#include "plic/plic_driver.h”

#define TERASIC LED MASK 0x0000000F // led mask
#define LED® GPIO OFFSET
#define LED1_GPID_OFFSET
#define LED2_GPIO_OFFSET
#define LED3_GPIO_OFFSET

-

W

static void prvSetupHardware( void );
static void prvTaskl( void *pvParameters };
static void prvTask2( void *pvParameters );
TaskHandle_t Taskl_Handler;

AT e Tk imn

TeLiin, Py D

P W o %
g
= scaup.n
u unistd.h
U platform.h
U encoding.h
u plic/plic_driver.h
# TERASIC_LED_MASK
# LEDO_GPIO_OFFSET
# LED1_GPIO_OFFSET
# LED2_GPIO_OFFSET
# LED3_GPIO_OFFSET
145 prvsetupHardware(void)
£+5 prvTask1(void*) : void
++5 prvTask2(void*) : void
@ Task1_Handler: TaskHand
® Task2 Handler: TaskHand
e delay(int) : void
o mainivoid)iin

o 5prvTask1(void*) : void

Il Problems ¥ Tasks | & Console SSWE Properties 3% Call Graph 2 Terminal

= 0

FreeRTOS_10.3.1 Debug [GCDB OpenOCD Debugging] openocd
(3293) hpmcounter28h (/32)

(3294) hpmcounter29h (/32)

(3295) hpmcounter3eh (/32)

(3296) hpmcounter3lh (/32)

(3922) mvendorid (/32)

(3923) marchid (/32)

(3924) mimpid (/32)

(3925) mhartid (/32)

(4161) priv (/8)

BEEE 2o

434 BITH R

W 6
F4.3.23 i&47 FreeRTOS 10.3.1 L%

R FEGERNUG, 6% KEYO #2467, 5 1008 ME T HE O S4TETH AT 5 IX Task2 {5 5., S8)5 Task2
WEPHZE, MEEPRAT Taskl, 3s JG, ZkZ:4HAT Task2.

rlﬂ Problems ¥ Tasks & Console [ Properties i Call Graph [@ Terminal 22

do
do
do
do
do
do
do
do
do
do

"B terasic X

Taskl:
Taskl:
Taskl:
Taskl:
Taskl:
Taskl:
Taskl:
Taskl:
Taskl:
Task2:

do Task2: priority is
Task2 count:l
do Task2: priority is
Task2 count:2
do Task2: priority is
Task2 count:3
do Task2: priority is
Task2 count:4
do Task2: priority is
Task2 count:5
priority is
priority is
priority is
priority is
priority is
priority is
priority is
priority is
priority is
priority is

[ e e e e

K4.3.24 izt 45 R

[, AECK Taskl A1 Task2 (L5640, HR OO PEM NN HIRER, WTLLWER. S EFETAEHS
—HEATHMES 1 ARG S (BT TaskD)
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[*] Problems ¥ Tasks B Console [ Properties ¥ Call Graph (@ Terminal 22

E terasic 22

do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority
do Taskl: priority

is
is
is
is
is
is
is
is
is
is
is
is
is
is
is
is

BRI R BRI R R ORI R R R R R R R R

Bt 3%
1. BT 52

A

V1.0

2. WA 7= B

I 18]

2020.08.19

T4

~

i

hul

ES

i

Kl4.3.251

BEaL xR
GILCITES

SO R SRR E E 905 R AU SR, REVFRT, g DUE M7 SR I B I R A SR 2 87y Bl 42

A
LA, ARBLL T

3. JRELEE BY

UE PR el A, W] IE R L 5 U R A

Hif: 027-87745390

ok ECOCTT AR WER BRI A X Rl DU 6 18 5 6 Bl 0 7C

Pk: www.terasic.com.cn

ME4E: support@terasic.com.cn

Bl 2 A%
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