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Typical target connection for JTAG

JTAG connector Target hoard s 3 Y
SV supply [ HE e 1 —— oo i
WTrel |- L
r 2oa o B, . EEER
nTRST |-4=—— e nTRST vee i
To1 L= Sy 01 Vi TTTITTTITITIIN Y H““““;HIW,
™s L Ty ™S H—
J-Link ToK Iy TCK CPU
RTCK (e 32 RTCK
TDO  |letd 13 100
RESET & Lo ARST GND
GHND 20 20
* NTRST and RTCK may not be available on some CPUs.
#= Optional to supply the target board from  J-Link.
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to 50MHz JTAGclock

v—J)b

RAMEZ=4—(J-Scope)

00:00:01.173.241.428

Unified
S'Ia'STllji
ETH_Tx

Scheduler

Y e

RTTSAJSURESCEICEKD.
PBEFEOTOI S LEBMEE L DIEREIC

EZYUSINEIRETY.

(RISC-VE)\F % fiw+)

1 IP Task
IP WebServer | |
Webserver Child | |
Webserver Child
Idle
Time to cutput 82 characters ] °::HPDSE“‘“”
RTT 11 = [y —p—
SWO 120 v
Semihosting [] 10700 [us] e -
0 20 40 60 80 100 120 140 10000 12000 R
Target Interface & Speed

Sampling Source
2 RTT (synchroneus )
@ HSS (asynchronous) )

Sampling Rate

Eff File
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Sampleevery 100 pis, Sample Rate:

L]

10 kHz

(]

n ed
ter aray element to select
Symbol type is n

g
J5_RTT_Channel [int]

ot supported

ol type is not supported
ol type is not supported

JS RTT UpBuffer [char40961] Enter array element to select
fiLsin[2]
Size: 4 Byte(s)
Type: float

Scope: File Static
Address: 0x2000208c

Filter Symbols by name
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g OHFIFEIEE 1 1 I THIFATIEER
— 9,800 (#HiH)

BERETIL (AAAA)
X HR— MR L

J-Link Ultra+ J-Link PRO

JTAGZOvw 250Mhz JTAGZOw 250Mhz/SWDZ 0w 27100Mhz

SwDZ7Odw Z7100Mhz Etherf2 BB THF/\w o= HR— ~
CEERERIORIFEET,

2019/5/14 @Embl‘l‘eK 9






SEGGER Embedded Studio

Embedded Studio RISC-Viﬂﬂﬁﬁélﬁ%iﬁiﬁ

. Start_E31 - SEGGER Embedded Studio for RISC-V V3.32 (64-bit)
File Edit View Search  Mavigate Project Build Debug Target Tools Window  Help
-
|Herask + 0xa e #EHEE B oo @ voidHrmsk HE S A 4
- i END-0F -HEADER 1
/* Returned From opplication entry point, Loop forever. *+/ File 05 Link-c
exit Loop: Purpose : gg)s sample program running two simple tasks, each toggl
7. a LED of the target hardware (os configured in Bse.c)
spasora ace1 3 onaasoe1ss =
— os_startie )
static 05_STACKP| war sruzw’[jzsL stackLP[128]; // Tash #include "rT0s.h"
static oL TS TCRP, TCaLF; // Tesk control blocks #incluge "BsP.n”
a2 o sp, sp, -16 static 05_STACKPTR int Sta(kHP[ﬂE], StackLP[128]; // Task stocks
b e Frie static o5 Task TCER, TCRLF 7/ Task control blocks &= -
while (1) { . S » o static void HPTask(void) { || @ Reload Seript (%) Refresh & Edit Script
BSP_ T" L iED @) while (1) {
. agleLene o , B5P_TogglelEn(2); priority | 1d |Name |status | Timeout | stackinto Run count | Time siice | Task events
184 meees; jal exse29eDeE <BSP_TogeleLED> o = 0s_Delay(se);
05_Delay(58); ¥ 4 Task List
LA assopen hlﬂ: ;gmm[ o5 oeta 3 8 100 0x30000548 HPTask Executing 2152 156/512 @ 0660000148 44 0/2 00
. o jal ex < ¥ e ,
» stetic void LPTask(void) { S0 0x00005A0 (PTask Delay 2203 136/512 @ 0660000348 11 02 00
while (1) {
. v BSP_TogEleLED(1);
s s 05_Delay(222)
!
(w) Groups &k < — (4 [
{ N y
a i sp, sp, -16 * nain() Name | vaiue
. s ra, 12(58) .
~ K.C — 45 — » int main(void) { a Py
while (1) { v 0s_Initkern(); // Initialize g Bx4B400152
B3P To0gLeLED(1); » o OSInitd();  // Initialize required hardwore P |ovaoszors?
sasoerey 2505 1 80, 1 , BSPInit();  // I e L ra o
1a0pe164 3AEOROEF jal @x4@40ODGE <BSP_ToggleLED> » 05_CREATETASK(STCBHP, “HP Task™, WPTask, 108, StackHP); sp  ©xB89200330
os.cotey(299); , 05_CREATETASK(STCELP, "LP Task", LPTask, 56, StackLP); Ly gp  GxEB0D0e3d
a2 caees13 11 ae, 200 » o0s_start(); /7 start gmbos tp  ©xBBOEESIY
PR Scaotoer jal @x4020102E <05_Delay> » return g; to  oxoooescel
— os_startLepelink.c — 51 b
85P_ToggleLen(1); 1 |Bxccecooes
ssasen BFCD 3 oxan200152 - end of file o t2  excccceeel
= D = D se  @xcccceeer
s1 1
2 - am - S| Do oo
5 1 oxeeeceeze
carch Symbol. O] @ % B BRIEES ° 2
Search Symbols FCUIL S Show: [Target ] % ¥ (ks ) |3 + =2 12 |ovepomooos
5 ) 4| [7] Erasing Start_31.eff or 103 KB in04s oc | CallPath | Frame Size | 2 Frame size a3 exepaoeens
4 Functions ESTGER) Erase successful 257 KBfs a4 0068000882
@ _debug jo_lock] 7| Downloading ‘Start_£31. 103 KB in20s = a5 ex28p0288c
@ _debug_io_unlock) Download successful 5. K a6 0x60000000
9 _heap_lock] a7 Bxceecaeag
9 _heap_unlock) 52 Bxceccaenl
9 _printf_locki) s3 Gxccecasas
9 _printf_unlackg 54 Oxccccsod
9 _scanf_lock) S5 Gxccccasas
9 _scanf_unlock(} s6  Gxccccasas
9 _O5_GetHWTimer_IntPendingy) Ho symbols s7  excccceee?
9 _O5_GetHWTimerCydesp S8 @xcccceees
% BSP_CIrLED(inY S9  @xccccesss
% BSP_Init) 518 @xcccceale
9 BSP_SetlED(int) s11 @xceccell
9 BSP_TogglelED(int) 3 excccceee?
9 HPTask() t4  Bxcoccoess
9 LPTask) t5  Bxccccoess
@ maing t6  Bxccccdess
9 05_COM_Sendi(unsigned char) -
@ Jlink @BuiltOK INS R+W Ln43Coll8

S - B3R - EAEFIBICDVWT. O2I\1 S - TNV HRERIEZ M
J-Link ZRA T+« THR—hFTDZECKD., BERT/\VIRIRZIEHE

=1
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RISC-VX S BIFIRS & A
ARM/RISC-VZRBFCHR— b

Clang/LLVM, and GCC C/C++ Compiler&
MBFI1—=—0UESAISVUICELD., BiARTICHER(L

Open Flash Loader(c&bD. FlashZiAZEHYHKk—b

EclipseN—X TR TS RVRIEE R RIE

. Start_E31 - SEGGER Embedded Studio for RISC-V ¥3.32 (64-bit) : -EI :
FEile ew Navigs Target Window
Proje I 05 _Startl TOSInit_E3 = =
] 0@ (4] =4 Show: [ llllllllll Yo % ]
Project tems | | ] Buil E3. tart_E3:
Solution 'Start_E31° EJ eeeeeeeeee
4[] Project ‘Start_E31° Buil
— A By
4 {3 Application  20fles 02K 11K
> |_] Excluded 12 files. modified LA SRAM
» &) OS_StartlEDBlink.c h ‘ h i
> [C3 Lib  2fies 0% 32¢8
> [ Setup Gfes 65K 01K
ReadMe.txt
> k=) Output Files
(&) ed [-linkl &

BRBAA - EmARRECOVTER. EmS1tE>RX%Z
RARULTEDEY,
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P RISC
7))L A OS

mbOS

mbOSView

File View Setup Trace Window 2

Prio | 1d Name Status | Data | Timeout |

120 0:80000A2C  TaskMain  Delay 4(55816)  308/512 @ 0,8000022C  0.36% 24125
119 0xB0000ATC TaskO (RR) Executing 116 /512 @ 0x8000042C 33.22% 17
119 0x80000B1C Task2 (RR) Executing 116 /512 @ 0x8000082C 3325% 1z
119 0B0000ACC  Taskl (RR)  Executing 116/512 @ 0x8000062C  33.23% 113

Stack | CPULoad | Run count | Time slice

System variables

SI=]E=]

MName Value |
05_VERSION 438
cpu GCCRISCY
LibMode G6CCRISCVDP
05_Time 55771
05 NumTasks 4
05 Status oK
05 phctiveTask B0000ACC
0S_pCurrentTask 80000ACC
SysStack 284 /512 @ 0x80004E00
IntStack n/a
TraceBuffer 0/0 (0ff)

B8 CPU Ioad vs. time

7 Start_E31 - SEGGER Embedded Studio for RISC-V V3.32 (64-bit)

=

File  Edit  View  Search  Navigate  Project  Build  Debug  Target  Tools  Window  Help
Project Explorer B -||CEETE®® rosntoi
¥ Debug o Q0| @ESQ EE oo [ 8 vidHeksk BER 4
rojecilien y static OS_STACKPTR int StackwP[128], StackLP[128]; // Tosk stacks
> #2] OS_ StartlEDBlink.c static 05_TASK TCBHP, TCBLP; // Task control blocks
b EALb 2
» 4o static void WPTask(veid) {
4 Eysetup s [ atie void
> & Bske 3 usp_ToggleLen(e);
» 51 0s.errorc d }ns,nelaytsz);
> & 05 Thresdsae.c )
= - 4
» static woid LPTask(void) {
while (1
Bole SOl
Expression | value )
0S_Global.Time se
. nain0)
4
int main(void) {
» os_Initkern(); // Initiolize gmbos

S rink DBuitor s Rew Lno7 Coll

RISC-VO7Z~NR—F+4 >

BI{ER
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Other RTOS

Linux _
" Resourse
Resource usage of different usage
operating systems ROM RAM
D —
—

=D 7))L A LERE
T RN

85 cycles (213 nsec @399 MHz)

Boot time
Context switching time 287 Cycles (720 nsec @399 MHz).

Zero

Interrupt latency
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RISC-VAZEY I T 7> R—2R> b

GUI
D2FVIRA A (CHRE
IS53T4vI54TSY

T7ALILVS AT A Dropbox73514 7> b
INSER Tw RTFUS < Dr\opbozf APl &R LT
RAID1S X FAHHR— K~ Sf} HAMEZRD I 71 )LHAB

USB Host/Device X4 - iR
USB2.0xdit XA O NCHEE R IRRER S AT I
IP-over-USB / CDC-EMC / RNDIS#if5 ¥4 12CODECIC XIS

TCP/IP v4/v6 Modbus
E Non-RTOSIEE THFFHOjAE Wl EERERMIT T O NIILRI YD
seH — ) CBBERR & (23 < /1\ XTCP/IPLA Y7 — DIRTFIEE L

Wifidik— b
Y EEWIfiEZ1—)LYR— MG
Lol S (CON TR SHH< RS, m

MQTTOS147> b
M2MBERAMQTT ver3. 155
XTCP/IPL Y7 —DIRF 4L

LTE/UMTS/GPRSH7K—
PPP/PPPOEIC & DiEiEHR— ~
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