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J-Link PLUS(Compact) / ULTRA+ / PRO , J-Trace PROTCHIFHTIAE & EmbITeK
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. A2 rrO>7/)\vOYVI NI I77Y—)L Arm Cortex-A/R/M . RISC-Viti

OZONE

BRARRY—=ILFI—> - A2 )\A SIS
SEGGER SES / IAR EWARM / Keil MDK-ARM / GCC / Clang

R J-Link / J-Trace PRODMEEZRAPRICTEDT
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2 J-Link RTT
CPUDIY =R « A—=)\—y RZ(FEA EHER S FIFRTEELR
ERIAT —FEEA>H—T1T—X

No—XRHETO—RIOIT 7MUY - LY S
J-Trace PRO

ETMhL —XT&nm L — XTI - RTJOI 77U -
O— Ry ZhHValEe

CPU - FRWY—ILFT—> AI)I\ASICIKFFIT D ERRL

J-LinkE A 72+ THI BRI EE % J-Link

JO> 0 MEFICEDET/I\W I ANBDIBRICHERIE LT L, ETMIEET bL — X7 —FEUS
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OZONEMSBE—ES - mraens/\y otgsemiRet

General ~ ) Lk
(@] Break & Tracepoints Alt+Shift+E OZON E_CiFIJ}EH E-I- Hbj—d:ﬁ*ﬁ*%ﬁb ‘ \\J —) l/
=1l Call Stack Alt+Shitt+k
5) Dty VITLATRAD N - M=o > v O-RIOTFAUZT (H)Lw)
|8 Gilobal Data Al+Shitt+G
|lL] Local Data Alt+Shift+L i < < “
= emory , v J=I)LREIvY D v =985> U>D
[#] Resgisters »
=] Terminal Al+Shift+T v ig_ﬁyt\/j U v T:ﬁi’% |\ I/_Z
w|  Watched Data k
() Code Profil Ale4Shlfe4F v 20—/)UVZEE - O—HILEE v ENEZHYUD
] Data Sampling Alt+Shitt+y
=i Ihstruction Trace Alt+Shitt+] I —_ ~
| 8| Power Sampling Alt+Shitt+a \/ >( :E J \/ g /r A -~ ’r ~
=] Timeline Alt+Shitt+h
v CPUL > R%A v =I5
|“a|  Call Graph Al+Zhift+H
|~ Find Results Alt+=hift+E — —
|fx  Functions Alt+=hift+F \/ g - \j_) I/I/O \/ >( :E IJ 4%%%
11 Memory Usaze Al+ZEhift+=
f SDL.II’ Files Alt+Shift+U v >V —)L v RTOSE?E\EE&-;- JARY, 0
=] Console Alt+Shitt+C
5= J-Link Control Panel Al+Shift+) VEhODOID71A4U>Y vV YV—ZJ—RE71—D0—
Toolbars k
A Pl Serezn AlesShife4Retum SystemView(BIRS 12> R)HATESIC 7T U -2 3 > Zn i baEe
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J-Link RTTZF-
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“Hello World”

From CPU to terminal in 0,84us with RTT

eed [KBytes/sec]

Transfer Sp
2
]
S
(=]

PC, Linux, Mac

J-Link Software

0.0 05 10 15 20 25 30 35
Buffer Size [KBytes]

= J-Link V10,
JTAG, 12 MHz

=—J-Link PRO V4,
JTAG, 25 MHz
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J-Link PRO V4,
JTAG, 36 MHz

J-Link ULTRA+/PROMD=
1ERE T R AIR(CTEN T

40 45 50 55 60 65 70 75 80

HEEETILD

J-Link([CIEE SN TL\ B ERT — YR
A INSTDIRNT—SEUS - X{E
EHDOTF v >R ERAE TH AT EE

XI5l

Time to output 82 characters

RTT 11
SWO 120
Semihosting []
0 20 40 60 a0 100 120 140

10000

10700 [us]
12000

J\— R 1 77 N DSWDiEH D 7+

ENMD/\— I 7)Y —X(FIAE

IV 32U FEAERFESRIRN
RTTSAJSUED-YT7TUT—23>2A D

APIECIRDJ» T HIFHBIHE

ROM
RAM

500 Bytell'F

24Byte + /\w J 7 24Byte /FvxIL



NAOJERE - WY—ILFT—> - O2)I\ASICKFI DT ER<FIARRERT/\w IV I DT 7 & EmbITeK

,H,FH'TEODE WY I BNDIV - 1-UBECane THmmLE

N I
i3 XMW —ILFT—> - d2)\ A=
Elf/Dwarf>/)\w JIER{T=H D T 7 1)L

5B 52 RR ROS

Windows
Windows 7 (x86_64) GCC and GCC-based IDEs
Windows 10 (ng 64 | ARM64) SEGGER Embedded Studio / Eclipse / makefile projects

Windows 11 (x86_64 / ARM64) clang/LLVM

SEGGER Embedded Studio

Linux
Debian 10/ 11/ 12 (x86_64) IAR ICCARM
Fedora38/39/40/41 (x86_64) EWARM V6 / V7 / V8
Ubuntu 20.04LTS / 22.04LTS / 24.04LTS (x86_64)
ARM Compiler
MacOS Keil uVision V4 / V5
Big Sur / Monterey / Ventura / Sonoma / Sequoia - /
(x86_64 /| ARM64) 4 )
\o J 0
- S i — 4y RCPUTI T
RTOS:2:#7/ \w 33 ERTOS —4*v ~CPU ARM
(0 BT\ OIS (5—%4*y ~CPU) N 7 ) ARMO / ARMLE
SEGGER embOS / ChibiOS / FreeRTOS / Eclipse ThreadX / Zephyr RIg?:':t\fX'M / Cortex-A / Cortex-R
RTOS:R# T/ \Ww I TS50+ > % 1—HFFERIEE (JavaScript’N\—X RV32I e o
L 7 770 FzERTRe. (JavaScrip ) L % 1-LinksHISHERE 5/ 1 X ,
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RISV EMITTSYEa. AEBUNYYITSNZQSPIT S Y S 1 TEEME <& EmbITeK

BRI L1 DA > hESFE

Breakpoints
State  Location Permitted Impl. Actual Impl. Context Skip #
=[] OS_StartlEDBlink.c:9%4 Any * | Hard BSP TogglelED(1): n]
[¥] | 0000 6076 Any * | Hard MOVS RO, #1 0
[¥] | oooo sosc Any * | Hard B $§-0x1A ;<MainTask (]
=[O O5_StartlEDBlink.c:36 Any - _Cnt++; Q
0 0000 &§07C Any - MOVS RO, #2200 0
0000 6088 Any ¥ Hard LDR RZ, [PC, #+0x14] 0
Data Breakpoints
On Address ~ Address Mask Symbol Access Type Access Size Match Value Value Mask
l 2000 OEFC 0000 0000 OS_InTimer Write Only Auto Access  Ox0 FEFF FFEF
[¥] e zoo001B&O 0000 0000  _Cnt Read Only Word 0x0 FFFF FFEFF
@ 2002z FFFC 0000 0000 Read/Write Auto Access | OxAC 0000 00FF

JAA>2DT LA OMA > N ETIIR (C5%TE vl 8B /0L sRELEE

[J-Link Unlimited Flash-BP] {L3REEZEDS & T, I——(F TSV A XFTUTT/IN\vIT DI ESE, EFHIROTL 10
MRA NZRETETET, COMEBENBWT/I\YHTIE. TSV AKRETETDIL—IRA> MlE. CPU D5/ (v
d=w b THR—bbENTVWB/I\—RITFILAORA> bORICHIEBENEI, (ARM 7/9 TIL2. Cortex-M T(I4-6)

SEED S w2 aNDT LA DIRA > NEIE
SMITTSYSa, AEURYTSNIEQSPITS Y S aAADT LA IRA > hOBE, BHFFT ST LN TEET,
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Rt \w I ie & EmbITeK

W " N N\ " 7 "W
V—XAI—RE21—D / #7E>IV /| S2ORIVERD1 2 RD
S e . Y—AA-kEa-0
Y—RO—RE1—DEFF—HY NPTV —S 3 > OBIECADETIES—S 3>
LET. POT4 TBY—Z0— RD)\A S+ MR, TLATRA > hOBE. 7T
S r—S 3 S RATRAIBORERE N TTRETT
Che BAOY-ZO-RENSKEET 3T TUI— REERRT BB TEET.

C, $+0x1C] ;[0xE0R0] = 0xZ0001BE0 ;<_Cnt>

/* Make sure we have C-declarations in C++ programs */

w72 JU

s oo < s e H7E T I TRAFTYITRTICEITD 7> TUSTLANILTTIOT S ADOETEHA
S o - i e TEFT, V—RO—RESURNIVIEIRTVZ > T Uit CEET DEIRZ RN

i i e A ZER (R, FFRREEIRTDICENTEFT,

A3 w

S S RIVERD 1 > R

Us:EE:jTask 0x0 : EEC f volatile st _TASE S N N _ _ “ R “
e L BB S AT ZER - REIDENTEFTI, DT> FOPY-XT-—R

E1—DNBMILE RSYI T RROVITEN. FHTANLET,

iE i . P TUS—S 3 S ORTRICERNICEH T ZENTEET,

phiext 2000 ODAC | 2000 1808 4 2 Hz struct 05 _TASK STRUCT* A\ N o}

pStack 2000 1A78 | 2000 1BOC 4 2 Hz struct OS_REGS* (9 _b_ \\J '\b\ -U-/—I—\_ '\ LJ t L/ \5172_&_\

05_Global. Time / 1000 | 25

a4
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Rt \w I ie & EmbITeK

LORAFIRR - §—=F)LI/O

CPUL > R%

BEAWIRCPUL Z XS MR TAEIURY T =NTERU T T SILLP RS (SFR) %=
FRUFET, ECOLZRIPFIIL—TEUERR. PTUT—2 3> MMEIESNERIC,
EOEENZLZXAEN)\A 51 hRRESNET,

~F—=7)JLI/O

=5y NPT —2 3> 5, printfOI-Link RTTZ{E> 72I/0%BR— U,
FTFEIAMAYVET—ZHEIXZFEUET,

J-Link RTTZ1R%Eprintf( ) BIERDAD D (CFIF
FEDprintfBEEA—/\—S 1 RUCRTTZEAITDIZEETEFT, RTTZERTDE. printf() (SHIHDEEMNR/IRICHIZ 51,
IV =23 > HERIRU VIV A LI R DEETUTVWBRIC, /Ny JiEHRZERA MPCICHATEET,

SEGGER RTTDZEZE(C(E. RTTZNMUTIA—NXY RENEXFHZEZTADTEOHICHERTEDS > T)LidprintfORNEEFENTWLET,
CDSEGGER_RTT_Printf() (&, EZES A TS UDprintf KD ENSLK. E—THNELET . RERIREREDASIYVIDH )Y — %
MELEUET,

SEGGER RTT(IEO/\AIILEFICTUTOLYHEERTCINTHEBKOIEE T I, FrRILE. TIAILMTFvRILOUAXEFZEITDEN
TEFY., ZHD EEZIAHE. EEAJEERLock())L—F > EUnlock()IL—F > ZFERUT. IRITT—TICTBCENTEFET,
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RTOSDAI R « AW INR—R(CR#UTT) \WOIEREK R & EmbITeK

RTOS; B\H&T, “J 0

Tasks - RTO S ot untg'“/ ( \\J 0‘\

1D Priority Mame Stack Info (Used [ Size) Status Run Count
40 113 IP_Task 564 1280 @ Ox20006708  Waiting (event), with Timeout 23432

> ise 06 Gl Tek i;;jﬁgﬁ@@ﬂtﬁxngggggzo ey o RTOS Eﬁ;ﬁk’iﬁ?ﬂ ([CFDE. Ozone (FENMDIRARDT T4 > RIO%ZERR
ifm 105 IP_WebServer 672/ 2043 @DXZDDDGE?B Wa;ng {EVJEI'ltDb_'iEEt}I f L/gsg_o 5;} (‘\JO ty >E >_C‘1$JJ:§_ZD & 910 'j’l’ > Hlj (:(j:\
T S M ! tacl ——— S AT ATIHREFERAEIRINTDYIRXITNUR hEN., EDIREN TR

Function Stadk Info PC Return Address é as a_
EB' _RadialMenu 0 @ 2000 &1EE 0000 27&4 0000 ZAOE ;l L o
GUIDEMO_RadiaMenu & @ 2000 €1ES 0000 2R0A 00001182
Name Value -
HtemInfo _Main 8 @ 2000 &1F0 0000 1140 0000 1508
Z L GUIDEMO_Main §4 @ 2000 61F8 0000 1504 0000 B3BO [ —%;(j-r_\RTOS]
h;raﬁ Lo 05 _StartTask 0 @ 20004238 0000B32E N/R = 1L
otion =
hDraw 37 Z000 £1C4 oy - SEGGER em bOS
pPara 0x80 2000 61BC 4 struct PRARR* =2
¥SizeWin 150 2000 §100 4 int - CthIOS
¥SizeVvin 4335 2000 E1CC 4 int v FreeRTOS
uSize 513 248 2000 §1D8 4 int : ]
ySize 5 2000 §1D4 4| int v ECIlpse Threadx
xPos o 2000 §1Ca 4 int “
i -859 045 884 2000 61DC 4 int J Zephyr

RTOST S04 >+ >~ —2TJx—2X (JAVA Script)

MOBERENCHEFRDORTOSTHIHETNDHRE.
TS504>A4>F—T 1T —X%ZJT U TIAVA Script CHIGRIEET I,

10
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TI— LRI IO ERERITHS T+ HILICES & EmbiTeK
HAILNTABERE - 7Tus—s 3> opanResmit Usir

Timeline - . H%F'ﬂ@%%i@(:4¥5ﬂ‘a’“0‘ﬂj b@@%g\fj’( 7])1/(:
Y e J ® HEUET.
(9329 662 ] HALSA RSN L —R F—H(C

HOWTHD, V-ABERIBRICIYITNET,

HE Ilﬂl %
G:H DS =g 05 _Unuse  [ve

UL_¥%_Lock s | GUL ¥ Unlock | ps_Us
elayl| [ GUILock GUI_Unlock | J_x_Le
Pofk ] [ [ [ Bteued ] Bl EX| G Gut.:.:w Fur_Loc
[ Sysrick Hander ] | 05 _ChangeTask_WFP GUI_Init
05 _Ide i PendsV Handler ] MainTask
3329900 3329800 3329700 3329600 3329500 3329400

|l b

BEENDIFEOE U (Chvh o EiEfE. MO SN IL—F> . BJ)IL—F > CEBV O NEREAZEHAITEE T,
JO05A70—-0ORNESGE (BIAYLCOSTFEIAMIAYVTF) FEERANR MEUT, #AITEIRICEEZZEXT

SRR SNE T,
RTOST ST A > & ERLTULDIHEE, OSLNILTHRIRAYTF « IRATDEITIRKAZHR T D ENTEFT,

11
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T—FYLTULTICLBRAMEZS U Y & EmbiTeK
RAMEZ=AU > DHRE - seens—s9>TU>0TER

Data Sampling

. — | L‘bj—
W Sampling Freq: max - = | ’ / / Hb d\
Expression Tvne Value Min Max Puerage # Changes Min. Change Max. Change
gledd unsigned short 1024 0 1024 511.301025 318 64 512 1024 J_Llnk PRO / J_Llnk ULTRA+
Sinel int 944 -959 999 —-0.066132448¢ 2435 gee -14 ig
Sine? int -187 -959 999 2.81269183 2438 622 -18 22
Timeline x

Data Power Cede  Clear On Reset > 10 ms / Div e @

¥
140k Time +1 767 M4ds Time +7792689 s
Cursor —0.024 974 s

120k
1k
£00
600
400
200
i @
-200
=400

o sinet |
600 =i sine? | @
-300 o gledo |

Samnpl. Freq | max - ¥
_1 k -
Draw Points D J LI n k
—1.20k MNames at Cursor D Ultra+
-1.40k
T T T T T T T T T T T T T T T T T T T

ms —40 ms —30 ms —20 ms —10 ms +10 ms +20 ms +30 ms +40 ms +30 ms +50 ms +70 ms bﬁ

]\ Timelinej\ Data Sampling [

100t

Data Sampling 258 120 samples (7 525ms). Max delta 587 us @ O us | Connected @ 50 MHZJ

. SWD Clock SWD Clock SWD Clock SWD Clock -
7R

1-byteZs#§ x1 50 us 30 us 14 us 10 us
Y (20 kHz) (33.3 kHz) (71.4 kHz) (100 kHz) S —A9Y5 > T U OD
/\/9:7 D7 —FEREBHAR
i 145 us 80 us 40 us 25 us .
4-byteZ& x8 (6.8 kHz) (12.5 kHz) (25 kHz) (40 kHz) RECBENEDE oS,
Cortex-M33 CPUOwY U @160MHz -1 > FAKF 12
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J-Link EOZONEDFRGE B THEEHZEZ=SF U T URAS. 7/\vT <&»EmbITeK

FBAHIOT 7MY - rlinkh 55—y MASVEREHRE CRIE T4

| Gricea '\,

o . "’m““: AN(E. 2 DD LED Z#HIDEE XS embOS B> TIL 77 TUo—2 3 >%2FT0UTE
ﬁ%s&h’imb_ﬂ,\i?o

___f' J-Link Debugger OZONEDEAHI S T(ClE. LEDOEIDE D> =& EDHI—Hy
— - NEROZEDDONDT K RRENET .

SEGGER/\-f > RZ/\w# (J-Link ULTRA +. J-Link PRO. J-Trace PRO) (&.
S0UADEMSKE TERA100 kHz (200kSa /s) T >TJU T — hzigH

Farr ] I J CNECCT J oo o 1328 2001 e
.
SATAYVD 97&77«1"/9:
POWER ProfilingTld. 71 RILZ AT ALALDDITMNIEZ <D EBIECX=—LA12TFDE FARTVNDERITSNTLEDA =UT Lizh

ENEMEETDTH. 1ms SysTick BIDIAHEHRTETET, ZREITDLETCETFT.

13
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J-Trace PROC#EdnT bL-— R/ J-Link' CETB L — X CZE3R <&»EmblITeK

d—k2O274U>20 - A—FAINLY S

eom __ = wen = RITOT 7 A1)

e ietnions R :  J-Trace PROX NJ—Z=>4 ML —XMBERFARATDE RL—XFT—H(E. UTILIAAT
s 3 © O EN. OZONETHRRSNZE T, d—5'Y NCHERITSNZHD. KIEHZHHHhmAD
s C )REFERAULENEDH. R DDORITHEER E DIBEREZ R,

5 e - 2 JOJ7AIISNET—IEREILT. Bt TE3aREEREL. 7US—2 3> D
s e an: BREIEOYIR— NEITOIENTEET,

1154 133 [+ void BSP _ToggleLED(int Index) {
1154 134 [ if (Index < (int)NUM LEDS) {

J-Trace PRO J-Link

i o= e ETM/PTM (BR#EGNHE) ETB/MTB (SWD/JTAGHHt)
sl T ) ressienen = (e <% lEDinfo(Tadent Porepin); e N
1154 FDx;DBd = BEIEE’\JTd~$IJ)EH (LTdDasg_o

Executed 0 (D.0%)
Not-Executed 1 154 (100.0%)

Load 0.0% “ N —_
A—KAB)\Lwv>
Function Source Coveraje Inst. Coverage A “ o <~ bl =
0[] e S s J-Trace PROEOZONEDHEEE T, Od— RNy DHeeEiRHUE T,
=l || Blo .C -2% (52/8 > {217/236
+ f vStartBlockingQueueTasks 100.0% (35/35)
= f vBlockingQueueProducer £6.7% (6/9)

240: ++usvalue; 100.0% (1/1)
235: { *pxQueucParameters->psChe 100.0% (1/1)
221: pxQueueParameters = ( xBlocki 100.0% (1/1)
219: short sErrorEverOccurred = pdf 100.0% {1/1)
217: uint16_t usvalue = 0; 100.0% (1/1)
216: { 100.0% (1/1)
233 if( sErrorEverOccurred ==pdFd  0.0% (0/1)
0200 23B2 ENE #+0x08 ;<vBl N/A

0800 33Be CMP R&, £0 N/R

0800 33B4 SXTH R&, R& N/R

+ |c| 227: sErrorEverOccurred = pdTRUE;  0.0% (0/1)

100.0% (145/145)

8z.1% (23/28) Hjj} (I/\\ =< ij—}"s—
—_ \

100.0% (4/4) j J =/ ]I

100.0% (5/5)

100.0% (1/1) &
0 FRAEST T
100.0% (2/2)
100.0% (2/2)
66.7% (2/3) Gy r
0.0% {0/1) Cl *ﬁﬁj{l’m
100.0% (1/1)
100.0% (1/1)

0.0% (0/3) 2 *EJ_E‘;E;(‘:I-JI—E‘

[e = lelee[=]a

FEEEEEEEEEEEEEEEEEEE

# |c| 225:if( xQueueSend( pxQueueParan  0.0% (0/1) 85.7% (&/7)
+ f wAreBlockingQueuesStilRunning 55.6% (5/9) 81.2% (2&/32)
+ f vBlockingQueueConsumer 54.5% (&/11) 74.2% (23/31) l—ﬂ‘-‘zg IJ j '\(—J: D
+ %] integerc 78.3% (18/23) 91.0% (71/78) (&
# 4] port.c 77.8% (43/63) 66.7% (142/213)

RIFNE

14
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AFvIS3y b

Ozone - The J-Link Debugger ElEr=]
Fie View Find Debug Tools Window Help
VP>t T @ed e d e
Call Stack X [ 05 _TraceDemo.c X \ = Registers 1 (CPU, Peripherals) X
Function Source rC Hame value Address Description
File Scope « [ £ LEDTAsk -
= LEDTask 05 _TraceDemo.c:184:5 0800429 oo [ RO 0x00000000 General purpose register 0 il Load Debug Snapshot
Top of stack - return address out of range: B000BE 1 N ) R1 0200000001 General purpose register 1
172 R2 0x00000100 General purpose register 2 File
1 - LPTask() R3 0x40020018 General purpose register 3
172 -
B R4 0xCCCC0004 General purpose register 4 = | C:fOZOI‘IE_SHEDShDh’POWEI’PFOﬁlE .jsnap |
0l 0xCCCCO005 General purpose register 5
< 0 3 e Save Debug Snapshot [=] 0xCCCCO00& General purpose register &
Global Data x 1| 0xCCCCO007 General purpose register 7
Snapshot Info
Mame Value Location Size Ty » 1| Select All 0xCCCC0008 General purpose register 8 P
+ + + |x * . i 0xCCCCO00% General purpose register 9
05 _TicksPerM3 o 20000730 2w g ([Trectstte 0xCCCCa00a General purpose register 10 Producer: Czone ¥2.70
05_T5_FxecStart ] Z0000FS4 4 u 1 Memory Regions [ Select... ] 0xCCCC000B General purpose register 11 Created: 30. Aug 2019 12:09
SystemCoreClock 12000000 20000078 4 ui (@O0 0xCDCDCDCD General purpose register 12 Target device: STM32F407IE
BaseAddr 537001984 20000000 4 ui 4 Registers [ Select... ] (SP) 0x20000288 Stack pointer .
= IR CPU model: Cortex-M4
“pfonTx OwE0007FS 200000C8 2 v | 1 (LR) 0x08004ASF Link register I del: ink
_pfOnRx 0x80007DD 200000Ca 4 v ;| | SessionData (PC) 0x0800423E Program counter Emulator model: J-link Pro V4
7S TickStonTime n 2nnnnFRs &L A | e - 0x01000000 {nzer Proaram status register =2 Program file: SEGGER Cortex-M Trace Reference Board. elf
g/ L I A EN—~ L | Project file: SEGGER _CortexM_Trace_Reference_Board_embO5.jdebug
emb0s Data Graphs Console Log x i = - . =
- — Byte order: data: litle endian, code: litte endian
Name Run Count  Priority  Status Timeout  Stack Info Power Graphs Sampling Freq.: 10kHz  + | [00ms /O~ [dear OnResume ¥ | @) & Data size: 1206 KB
MainTask a3 100 [ Delayed 50 (4650) | 148 / 512 @ Ox20 S
[ LEDTask 24 50 O Executi 148 / 512 @ Ox201 CutputFile ecend File size: 552 KB
; sl ecuting x M Channel 0 [ma]
1de
[ c:/0z0ne _snapshot/PowerProfile. jsnap [w] DT
OK ] E Canicel
10mA
oma
T T T T T T T T T T T T T T T
128 -1s 800 ms 500 ms ~400 ms 200 ms +200ms
< i 3K ] v
| CPU halted. Power Graph: 46372 samples (4.6371s) | Connected. @ 4MHz

OzoneDF/)\WwIRXFw T2 aw hMigERFERITDE. S AT LADREEZIERDOHFEA TRETCEET,

XFwv IS gw MNZlE. T/ XDROM/RAMOARE. CPULXAE, i hL—REOTBAHBKXVEIEL RSB
IREDIRIEDS -5y M\— RIOT IREZSZSHDCENTEET,

2FwvIS gy heREEFELU REULERFTY IS gy v —4F5y MIUO—RIBSEEREETI,

15
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@ EmbiTeK
OZONEDA O >O—R/A>2XABM=ILICDWT

OZONE(ZI-Link Software PackagelCESENTLVALES, BIESY DO O— RIDINENRSGDET,

oo ... °. J-link Software > 0— RURL
N https://www.segger.com/downloads/jlink/

4 J-Link Software and Documentation Pack

BHDI-Link RS A1),/ T7—LADTT7FTESNS
IRNR—Z L% CREFATE(CIZI DY —ILOENT

B

OZONEA D >O—R

. 16
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J-Link SWO viewer RTT viewer

SWO>45—J1x—XX&=FALT. RTT OI R TOEER(ER I DIzsHDY—)L
CPUNMNBHEADULUET—FERRY—IL RTT Viewer(3Z /) \wOYW—)LZFHIT XA R7Z7O>T
A, ETHh057/)\vJ v 3> &illifTUCHIATRIRE

File  Terminals [Input Logging Help
Eile Edit Help : )
Log All Terminals Terminal 0
Diata from stimulus port 0; Pauze _ Stop Clear
0:190 MainTask — INIT: Init =tarted. Verszion 2.00.04 -
0:190 MainTask — DRIVERE: Found PHY with Id 0=x181 at addr 0=0 7 :
0:190 HainTaslk — INIT: Link i= down b I_F;H_
0:190 HainTa=sk — INIT: Init completed YELLOW:
| 0:190 IF Staclk — INIT: IFP Task started ——
3:000 TP Stack — LINK: Link =tate changed: Full duplex. 100 MH=z
4:000 TP Stack — DHCPo: Sending di=scowver!
4:517 IP Stack — DHCPo: IFace 0: Offer: IP: 192 . 168.11 .52, Hask
L:000 IP Stack — DHCPc: IP addr. checked, no conflicts
5:000 IP Stack — DHCPc: Sending Regquest.
5:001 IP Stack — DHCPc: IFace 0: U=sing IP: 192 . 168.11.52. Hask:
£:000 IF Stack — LINK: Link state changed: No Link, sl
6:001 IF Stack — LIHK: Link =tate changed: Full duplex. 100 MH= TR :
7:000 IF Stack — DHCPc: Sending discowver! RTT RTT CTRL BG BRIGHT CYAN
7:517 IP Stack — DHCPc: IFace 0: OQOffer: IP: 192.168.11.52, Mask . " CTRL :
" | o . 5 ; key to restart...
" | Enter Clear
Device: STM32F2071G CPUFreq: 96010 kHz | SWOFreq: 6000 kHz (308460 bytes
L i RTT Viewer connected. 0.004 MB
A W — ~ ~ _“_
FIIT—2 3N RIS RO TEITESNTVSRAR. = v 2 RLODT— I e
FI\wHIYT RO FRUTOD A, m ZFRAPANEF P L 0 (DXE
SWORRHDS — = F)LHH%ZEPR— ~ UL \GDBY? = &K 16 OEBY—ZF)L =
GDB/Eclipse 72 EM5 ) \w H & M THI A EE, B A MEAOOFIE: BAETF N OV —)LDEE

B Fvr>oxRIL1 TOF—Foax> o
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J-Mem J-Run

T\ IV 3 > HDOAERURNERR - BESIAHATHE TAN 7TV —=2 3> ERURIAH/ \— RO T 7%
JOUS A EfredlE, T A MERZEIS I DICHD

B s e S OV RSA>IA—F4UF4 T,

e T PR TOO REOFEENMME LIRDTANETEEIETEET,

00000000 [§o 00 00 20 3D 05 00 00 DS 05 00 00 DB 05 00 00
00000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 4O
00000020 00 00 00 00 00 00 00 00 00 00 00 00 DD 05 00 00
00000030 00 00 00 00 00 00 00 00 DF 05 00 00 EL 05 00 00
00000040 ES 05 00 00 E7 05 00 00 E8 05 00 00 EB 05 00 00
00000050 ED 05 00 00 EF 05 00 00 FL 05 00 00 F3 05 00 00
000000€0 F5 05 00 00 F7 05 00 00 F3 05 00 00 FB 05 00 00
00000070 FD 05 00 00 FF 05 00 00 0L 06 00 00 03 0€ 00 00
00000020 05 0€ 00 00 07 O€ 00 00 05 06 00 00 0B 0€ 00 00
00000050 0D 0€ 00 00 OF 0€ 00 00 11 06 00 00 13 0€ 00 00
000000R0 15 0€ 00 00 17 0€ 00 00 18 0 00 00 1B 0€ 00 00
000000BO 1D 0€ 00 00 1F 0€ 00 00 E3 05 00 00 21 0€ 00 00
000000CO 23 0€ 00 00 25 0€ 00 00 27 06 00 00 23 0€ 00 00
000000D0 2B 0€ 00 00 2D 0€ 00 00 2F 06 00 00 31 0€ 00 00
0000000 33 06 00 00 35 0€ 00 00 37 06 00 00 33 0€ 00 00
000000F0 3B 0€ 00 00 3D 0€ 00 00 3F 06 00 00 41 0€ 00 00
00000100 43 0€ 00 00 45 0€ 00 00 47 0 00 00 43 0€ 00 0O
00000110 4B 0€ 00 00 4D 0€ 00 00 4F 0 00 00 E3 05 00 00
00000120 51 0€ 00 00 £3 05 00 00 53 06 00 00 55 0€ 00 00
00000130 57 0€ 00 00 55 0€ 00 00 SB 06 00 00 5D 0€ 00 00
00000140 E3 05 00 00 SF 06 00 00 €L 06 00 00 €3 0€ 00 00
00000150 E3 05 00 00 £3 05 00 00 €5 06 00 00 €7 0€ 00 00
00000LED €9 0€ 00 00 €B 0€ 00 00 €D 0 00 00 €F 0€ 00 00
00000170 71 0€ 00 00 73 0€ 00 00 75 06 00 00 77 0€ 00 0O
00000180 73 0€ 00 00 7B 0€ 00 00 7D 06 00 00 TF 0€ 00 00 Y P
00000150 81 0€ 00 00 83 0 00 00 85 06 00 00 87 06 00 00  ..onoveeneooo...
00000LAD 85 06 00 00 8B O€ 00 00 8D 0F 00 00 8F 06 00 00  ..ooonvoenooooo... ; i
000001BO 91 O 00 00 93 06 00 00 95 06 00 00 97 0F 00 00 ....oooonoono. . 2 | Testing Filesystem...
000001C0 99 06 00 00 SB 0 00 00 SD 06 00 00 SF 0 00 00 2 All tests done. STOP.
AmAAAINA TR T Tr or To e or or oo or o o o o oo oo

Configuration applied Connected ARM core id:

€:> jrun -device STM32F487IE ApplicationTest.elf
J-Run compiled Feb 91 2821 12:89:1%
(c) 2018-2021 SEGGER Microcontroller GmbH WWW . SEEEEr. com

Open application...OK
Set target device to STHM32F487IE...0K
Select SWD interface...OK

8 Set interface speed to 4888 kHz...0K

) I S Reset target...O0K
Seleo 18 | Download 98880000-08002E19...0K

8o 11 SEGGER_SEMIHOST DebugHalt found at 8x88088734
Start target application...OK
Reading output from target until exit command.

W+ om

e

Application Test

Compiled ©2.62.2021 88:11:19

Starting 05... OK.

Testing Hardware... OK. Running at 168 MHz.
Testing IP... OK. Connected at 192.168.12.9
OK. 3.8 GB free.

LR B O T R R R R e I

x4BA00477 Speed: 4000 kHz J-Run finished. Press any key to exit.

Cir _

RAM GDﬂE%WEEJAB ie:ti;:ns;::vxce STM32F4@7IE -if SWD --semihost --silent PerformanceTest_sinf_v7EM.elf
CPUL X5/ IOLTR% | SFR ANDEEIAHNOIEE il
RAM 583 ZEEDIETIBH B ENTETET
AFEYEIST g > & .binT 7 1) LICIRER]EE J-Run (F. RTT#HATTA KN 7JTUs—a>hsthadFvIFv 0.
AEYEREFERN (CEHEFEDLE a‘&t@ﬂjﬂfaﬁﬁﬁ*(:ﬂjﬂ‘@%ia‘ RTT ZEH9d L. TR MeHET
[CEITTEDBED. AT EERIRIICHEIC/IBEY.

https://www.segger.com/products/debug-probes/j-link/tools/j-run/
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J-Flash - 1TAG/SWDIE#CPURRIRTD IS v S 1 B &AM

J-LinkBH7R— hLTWLWBMCUNEL I 5w 1 MCUANE DS v > 1 BiAd
JTAG(SWD)/I/ \/9_ j I _Xh\BQSPIj 5 \y :/j_%ﬁa} Device Series Program

Cypress CYT2B98CAC_MO 988 KB/s

Program and Verify

938 KB/s

o 2F40T - [m} x
- - NXP LPC1857 431 KB/s 431 KB/s
Project information Test data (generated by J-Flash) @ 08000000 (*) & X
Setting Value GaTo: o] = 2] &
[-1General 08000000 00 08 00 20 0L 04 00 0% 11 04 00 08 11 04 00 08 ~ Renesas R7FA6M3AH 398 KB/s 388 KB/s
Project name STM32F4B7VE 02000010 21 04 00 08 21 04 00 02 31 04 00 08 31 04 00 0%
Host i USE [Devi 1 08000020 41 04 00 08 41 04 00 08 &1 04 00 08 51 04 00 08
(-1 ost cennection [Device 1] 08000030 €1 04 00 08 €1 04 00 0% 71 04 00 08 71 04 00 08 Renesas R7FS5D97E 306 KB/s 395 KB/s
TIF 08000040 81 04 00 08 81 04 00 02 91 04 00 08 S1 04 00 08
Type JTAG 08000080 Al 04 00 08 Al 04 00 02 Bl 04 00 02 Bl 04 00 08
o 020000€0 C1 04 00 08 ClL 04 00 02 D1 04 00 08 D1 04 00 08
Init. speed 4609 itz 08000070 E1 04 00 08 EL 04 00 08 FL 04 00 08 FL 04 00 08 ST STM32H735I1GK 364 KB/s 358 KB/s
Speed 4008 kHz 02000080 0L 05 00 08 0Ol 0S 00 08 11 05 00 08 11 05 00 08
TAP number e 08000080 21 05 00 08 21 05 00 08 31 05 00 08 31 05 00 08
IRPre e 020000R0 41 05 00 08 41 05 00 08 &1 05 00 08 51 05 00 08
[-1Target 0O20000BO0 €1 05 00 08 €1 05 00 08 71 05 00 08 71 05 00 08
& 080000C0 81 05 00 08 81 05 00 08 91 05 00 08 S1 05 00 08 —_— \\ ~ 2\
mcu ST STM32F487VE 020000D0 AL 05 00 08 AL 05 00 0% Bl 05 00 08 Bl 05 00 03 QSPI 7 A ~ laj
Core Cortex-M4 02000020 CL 05 00 08 Cl 05 00 08 DL 05 00 08 DL 05 00 08 J /1 =140
Endian Little g o8
o B SEGGER J-Flash V6.94a 7 X o8 5 5 5
Check core ID  Ves (8x4BABB4TT) | - Device Series Q5SPI Flash Program Program and Verify
Use target RAM 123 KB @ ©x200068000| O e Exe Ereme IO o8
[+] Flashbank No. @ o o0z
Programming range 0x08035550 - 0x0803FFFF (42 KE) ~
E g° NXP MIMXRT595 Macronix MX25UW51345G 1086 KB/s 1086 KB/s
of I e
0 . 08
o 08 NXP MIMXRT6&85S Macronix MX25UM51345G 988 KB/s 988 KB/s
0SUU0TIT 2T 07 00 05 21 07 00 09 3L 07 U0 08 3T 0700 08
02000120 41 07 00 08 41 07 00 08 51 07 00 08 51 07 00 08
020001B0 €1 07 00 08 €1 07 00 08 71 07 00 08 71 07 00 08
080001CO 81 07 00 08 81 07 00 08 SL 07 00 08 SI 07 00 08 NXP MIMXRT1052 IS51 I1525WP064A 865 KB/s 486 KB/s
080001D0 Al 07 00 08 Al 07 00 08 Bl 07 00 08 Bl 07 00 08
080001E0 C1 07 00 08 Cl 07 00 08 D1 07 00 08 D1 07 00 08 A.. A W.. F... A
Log 3 x NXP MIMXRT1064 internal QSPI Winbond W25Q32)V 390 KB/s 386 KB/s
- Blank checking exeseseess - @xesesFFFF A
- Erasing range @x@8042000 - @x@3SFFFF ( 1 Sector, 128 KB)
- Blank checking exesesesss - exesa7FFFF i
By S L g, 1 ) NXP MKB0FN256V15 Macronix MX25U3235F 362 KB/s 323 KB/s
- End of erasing sectors
- Start of flash programming
- Programming range @xeseseese - exeseevFFF ( 2 Sectors, 32 KB) H
e g g e Renesas R7FA6M3AH Macronix MX25L25645G 954 KB/s 797 KE/s
- Programming range exeseleeee - exeselFFFF ( 1 Sector, 64 KB)
- Programming range @x@892060@ - @x@8@3FFFF ( 1 Sector, 128 KB)
> reare T s GREsien) o Gumdit § 8 ExE, 855 v Renesas R7FS5D97E Winbond W25Q64FV 439 KB/s 442 KB/s
Ready Connected Core Id: 0x4BA00477  Speed: 4000 kHz

ST STM32ZH757X1 Q5PI MT25QL512ABBBESF 1080 KB/s 959 KB/s
ST STM32L4R9AI QSPI Macronix MX25LM51245G 964 KB/s 763 KB/s
ST STM32L562QE QSPI Macronix MX25LM51245G 1043 KB/s 894 KB/s

NIVFIN D3t
BU/N\=ROI7(CFETDERDISYS 121l @Oy 3> TEADIENTEFT,
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J-Flash SPI - (Q sPi1>4—01—2hSEESPITS v 1IABIAH

A SEGGER J-Flash 5P - O X
Project information B X Test data (generated by J-Flash) @ 00000000 (*) g x - — “w < “w
- N — : mSPI JSwva(llBEEIOIS=Z>D
Setting Value GoTo: «|B 88 [ =~/ = i
[-]1General 00000000 00 00 00 00 OL 00 00 00 02 @0 00 20 03 00 00 00 ~
B . — ~ Xrs — 1l N LB
Project name - 00000010 04 00 00 00 05 00 00 00 0€ 00 00 00 07 00 00 00 . - W~ = = [u]
: : 00000020 08 00 00 00 0% 00 00 00 OR 00 OO0 00 OB 00 00 00 j / ﬁ'l LER) § = | - AN d\ Hb
Host connection USB [Device @]
i 00000030 OC 00 00 00 OD 00 00 00 O @0 00 00 OF 00 00 00
1 setup J— ~
00000040 10 00 00 00 11 00 00 00 12 @0 00 20 13 00 00 00 . JuL N 7—\ NVES
Interface speed 12088 kHz 00000050 14 00 00 00 15 00 00 00 1€ 00 00 00 17 00 00 00 Y4 =~/
[-1Flash 00000060 12 00 00 00 15 00 00 00 12 00 00 00 18 00 00 00
. 00000070 1C 00 00 00 1D 00 00 00 1E @0 00 20 1F 00 00 00 . —~ —_— ~ o}
Heds Aute detection 00000080 20 00 00 OO0 21 00 00 00 22 00 00 00 23 00 00 00 ....l.. . b Z’) SPI : j \y yl JINT
Memory type SPI NOR flash 00000050 24 00 00 00 25 00 00 00 2& 00 00 00 27 00 00 00 %...%
Data Transfer Mode Single 000000R0 23 00 00 00 25 00 00 00 2R 00 00 00 28 00 00 00 {...] + N g(_}_{_ w “w = = O — AN
. 000000BO 2C 00 00 0D 2D 00 00 00 2E 00 00 00 2F 00 00 00 ,...-.. aad s \. /\ O) J } \ — = E
Device szsLl?B?zr 000000CO 30 00 00 00 3L 00 00 00 32 40 00 00 33 00 00 00 O...l. .3, ’/Z (S 'Ll\ L/ C N C : j /1 j C 7374
Manufacturer Macronix 000000D0 24 00 00 00 35 00 00 00 36 00 00 00 37 00 40 00 4...5 7 ~ R— ~ / LB
Flash ID oxc2 20 18 = 22 aa 00 00 00 &...3 [ ] j : ? ~ I\ /r /%REE E\\ﬂ%”1ﬁ|] DI B
Flashsize 16 MB [ SEGGER J-Flash SPIV6.94a ? X Foooooo <. j it B
00 00 00 @...A.
MunPages ule000 Programming in fast mode go 00 00 D...E-.
PageSize 256 Bytes
2 ; Yt (With use of RAM) B o000 00 H...I..
Sectorsize 54 KB P 000070000 - Ox0007FFFF (Bank 1) e o e
rogramming range Ox - Oxd i
NumAddrBytes 3 Bytes °J 9 r=ndt pe o0 oo B2
L R
4ByteAddriode ax88 3% 20 00 00 X...%
StatusIsReadyBit  @x88 F 000000 ...l VTref 1ee?2 NC
: 00 00 00 *...a..
StatusBitPos ax08
B 00 00 00 d...e.. NC Jeed GND
wWriteEnable oxoe 000001A0 €8 00 00 00 €5 00 00 00 €A 00 00 00 €8 00 00 00 h...i..
WriteDisable axed 000001B0 €C 00 00 00 €D 00 00 00 €E 00 00 00 6F 00 00 00 1...m. DI Ceed GND
EraseBulk axC7 000001CO 70 00 00 00 71 00 00 00 72 00 00 00 73 00 00 00 p...q.
000001D0 74 00 00 00 75 00 00 00 7€ @0 00 00 77 00 00 00 t...u.
LB
EraseSecter ox08 ¥ |looooolZ0 72 00 00 00 7S 00 00 00 7R 00 00 00 7B 00 00 00 x...y.. v nCs 7 8 GND
Log g x CLK| 9ee 10 | GND
Erasing selected sectors ... ~
- 256 of 256 sectors selected, 1 range, @x@ - @xFFFFFF NC| 11# ¢ 12 | GND
- Erase operation completed successfully - Completed after 64.546 sec
Auto programming target (1848576 bytes, 1 range) ... DO| 13 ee 14 [GND *
- Reading affected sectors ...
- 16 of 256 sectors affected, 1 range, @xe - @xXFFFFF *
- Target memory read successfully. (1048576 bytes, 1 range) nRESE 15+ 16 | GND
- Erasing affected sectors ... -
- @ of 256 sectors affected, @ ranges NC| 17« 18 | GND
- Erase operation completed successfully
- Programming target (1848576 bytes, 1 range) ... v SV SUpplY 19 'K} 20 GND *
Ready Connected Speed: 11941 kHz

J-Flash SPI Y>> RSA>A>A—J1—X=FRALT\YFTOTS=> T % F|FHnl e
https://wiki.segger.com/J-Flash SPI#Command Line Interface

21
Copyright © 2025 EmbiTeK Co., Ltd. All Rights Reserved.


https://wiki.segger.com/J-Flash_SPI#Command_Line_Interface
https://wiki.segger.com/J-Flash_SPI#Command_Line_Interface
https://wiki.segger.com/J-Flash_SPI#Command_Line_Interface

E=FMNS S —5 v fi— RA7 1 X

<& EmbITeK
J-Link Remote server - i-Link PRODEthernetisis, fh-Link(d7 S 77> NPCAJELRS

EENTZIZBFR CHBDFEF — LZ DI U ET— ML HEEE

J-Link Software MU E— c 7Otz X#8E []-Link Remote Server] ZFIHAUTHES(L. ERFttHST70€
AU, TN\ ITHIEEITOIENTEEFI, UE— bFOERIERE. BSIEZENCLT. E=EBHNSDT Y
CRASF—IDOEREZHIETDCENTEETT ., COMEEICEID., UE— AT X/ EEBEFICHITDHFE
BaEHEN (CEDHDENTEET,

dA—YAVw

W ER/ A7/ IBICHBIBRN—ETYE—LF/\v IWIGHATEE

B JO0-NIVERFEF—LT, 59—y kR—FZ1>~O-)b

1L RE—R User Location J-Link Tunnel Server Remote Location
&/ i BROS 5y =73y TEHSE. USB IRE TRIRER D PC B slincRamaiaSamer Sy
S - [ %L F T, J-Link PRO / J-Trace PRO T(Z Ethernet B THERE v
YR— L TUFET, &J - \Q—'
LAN 5w E—F
%_/ REme S J-Link UE— T —/ND LANEEC LD, O—AIRY RD—D&N _ )
e R LB~y MR ATV E T, BENELUASEN\—Ro T 7R SEGGERHMMEL TS h>FILF—/

FOBHDS T vk J-Link BB LET A~ TRTHBEETE T, I—YHRD bRV —/\ZEEL THRAITDIEEOEE
COE—RTIE. I7A4T7 94— ILTCHRZEADT I & ZFa S i
WEBD. J-Link (Z LAN ONEEHS 7O LI TEEE Ao

https://www.embitek.co.jp/technote/jlink/jlink _remote server.pdf
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= — \| 7/ A
ERAEGHFIX

TEERIEAENER - BEEEH - IBHEHLUARFX
FEEVINRRMMER : 10E2HUIFE
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Arm Cortex/RXYJ DT PHEISEEEZYR— b <& EmbiTeK

SSL N EES47SU

Modbus

EHooFFE D O— ORE[CENDE THIE

DI %!

) SEGGER il
WWWw.segger.com loT Toolkit o USB Host

HTTP client E

SSH €] 7—to—5

JF5 Dropbox Client TP
<& EmbITeK — YRF I

TCP/IP DI
IPv4 / IPv6 DHCP server DHCP client NAND

MPU 355 AutolP o s | CESEEER
DNS client LLMNR )
DNS-SD ICMP D

=
NetBIOS NS CoAP RAW sockets USB Device
R ' i [ HD N MSD wirtuavsD) ]
FEAER 253 FTP server FTP client [ SMTP client | H NP aANER)
M

IEC61508 SIL3

ID i
A IEC62304 class C SNMP Agent SNTP client NTP client CDC-ACM
TI\YD PTP OC client —— e
W— RNDIS
%Y —)l EADIS Pover Use .

PPP/PPPOE I USB XE 1

Arm Cortex / RX CPU
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