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AN0044
Application Note

Segger J-Scope on AT32 MCU

Introduction

This application note introduces how to use J-Scope on AT32 MCUs.

In actual applications, itis relatively complex to use serial host or MDK logic analyzer to display
data in the form of waveform. Instead, Segger J-Scope is more easy-to-use, with hardware to be
connected to J-Link only.

Note: The corresponding code in this application note is developed on the basis of V2.x.x BSP provided by
Artery. For other versions of BSP, please pay attention to the differences in usage.

Applicable products:

Part number AT32Fxx family

2021.11.02 1 Ver 2.0.0




_\)r _\) Segger J-Scope on AT32 MCU

Contents
1 ST =To o 1= S Yoo ] oL PP 7
1000 R [ 11 0 To [ 1o 1 o o SR SURSRSTRR 7
1.2 Software/NardWare VEISION..........cociiiii e eeiiie e ee e e e e e e et e e e e e sneaeeeasneeeeeesnseeeeaans 7
1.3 APPICADIE EVICES ...ttt e asbe e e e e enreeeeans 7
O I [ (Y= T g T o] [T Yo I = (= SRR 7
2 J-SCOPE PrEPaAraliON covuue ettt ettt e e e e e e et e e et eeaneaees 8
2.0 J-SC0 P SBIUP oo i i i i i 8
2.2 Install AT32 related PACKAGE ......cooiceiiiiier e e e e e enneees 12
2.2.1 ArteryTek. AT32F403A_407_DFP.2.XXPACK .cccoiiiiiiiii 12
2.2.2 Segger_AT32MCU_AJUON.EXE ....cccvieeiiiiiiiieeeeee et s e e e e e e et e s e e e e eeaaan e e e eeaeeene 13
3 High-Speed Sampling (HSS) ....ccuiiiiii e 16
0 A o RS RS 1 10T =PRSS 16
3.2 ApPlication MEtNOU.........coi i a e e e 16
3.2.1 Generate executable file ... 16
T A O Y- | L= 1=V o] 0] [ o 16
3.2.3  CoNfiQUIE PrOJECL ..o i 17
T Y= 1= Tor Y = 1 = o] =P 19
T TS - 1 o (o T (U] o 1S PP 19
4 Real Time TranSfer (RTT) oot e e e e e eens 21
N = N I 11 o [ PR 21
4.2 AppPlication MEtNOU. ........cooiiiiee e e e e e e e e e e e s e eee e e e 21
4.2.1  POrt RTT COMPONEIES ...utuiiiiiti ettt ettt et e et e e et e et e e et n e e e et aeaeeaa e aennan 21
4.2.2 Open J-Scope and Create NEW PrOJECT .....euiuiiiieiiiiiiiiiieieeeeeeiieieeeeeeeeaeeeeeeeereeeneeneneen 22
e B o o) 1o [0 f = o o] = o S 23
R S = | A (o N 1 ] T PP 24
5 J-SCOPE SOMIWAIE ..eeeiiiieee e r e e e eans 26
Lo A O 1Y =T = SRR 26
N (o o] o = - W PSP 26
LR B Y 1o (o U £ PP 28

2021.11.02 2 Ver 2.0.0



’|?|_ ? Segger J-Scope on AT32 MCU

6 DEMO PrOGIAM ..ottt e e et e et e et e e e e e e e e e e et e e eneennes 29
6.1 HS S MOAE... i 29
6.2 RTT MOUE ..ottt ettt et e s be et e ssn e be e nan e e nneeannes 29
7 REVISION NISTOMY Lot e e e eans 31

2021.11.02 3 Ver 2.0.0



’|?|_ ? Segger J-Scope on AT32 MCU

List of tables

Table 1. DAt FOIMAL .......cooiiiiiiiiiiiii ettt b b nbenae 21
Table 2. DocumMEeNt reViSioN NISIOY ........ooiiiiiiiii e e e e e e e eeaanaaas 31
D SN 5 7 1 | IS I |

2021.11.02 4 Ver 2.0.0



N

5

Segger J-Scope on AT32 MCU

List of figures

2021.11.02

Figure 1. Applicable devices in HSS MOE..........oouiiiiiii e 7
Figure 2. Applicable devices iIN RTT MO .........oovuiiiiiiii e e 7
Figure 3. J-LiNK SAMPIING FALE.......iee it e e e e e e e e e et e e e e e e e eeaeanaaeees 8
Figure 4. J-Scope Setup — CICK “NEXE” .......uuiiiiiiiiiiiti e 8
Figure 5. J-Scope Setup — ClCK “ITAGIEE”......cccc it e e e 9
Figure 6. J-Scope Setup — Create SNOMCULS .........uu i it 9
Figure 7. J-Scope setup — Browse and Destination FOIder.............ocoovvviiiiiiii i 10
Figure 8. J-Scope setup — Select installation Path............cccooo 10
Figure 9. J-Scope SetUP — INSTAIL......ccoiieiiiiii e e e e 11
Figure 10. J-SCOPE SELUP — FINISN.....uuuiiiiiiiiiiiiiiiiiiieiiitii s 11
Figure 11. AT32 package setup — ClICK “NEXT . ....ouuiriiiie i e e e e e e e e e eeennnnas 12
Figure 12. AT32 package Setup — FINISN ..........uuiiiiii e 12
Figure 13. AT32 package setup — CliCK “BroWSE” ........ccooieeiiiiiiiiiiiie e e e e 13
Figure 14. AT32 package setup — Destination FOIJer ..o 13
Figure 15. AT32 package setup — Click “Start’ ...........oiiiiiiiiii e 14
Figure 16. AT32 package setup — Successful installation ............ccoooooioiiiiiiiiiin e, 14
Figure 17. AT32 package setup — Installation failure ...............oeiiiieiiiiiiii e, 15
Figure 18. Create NeW ProjECt (HSS) .......uuuruiuiiiiiiiiiiiiiiiei e 16
Figure 19. Project configuration (HSS) ........oiii oo e e e e e e e e 17
Figure 20. Target device SEIECHON (HSS) .......uuuiiiuiiiiiiiiiiiiiiee s 18
Figure 21. Target interface and speed (HSS) .......oouuiiiiiii e e e 18
Figure 22. Select executable file (HSS)........uuuiuiiiiiiiiiiiiiii s 18
Figure 23. Variable SeleCtion (HSS) ........uuiuiiiii e e e e e e e e e e e 19
Figure 24. STArt 10 FUN (HSS) ...uuuuiiie ittt e et a e e e e e e e aa bbb a s e e e e eaeaaaann s 20
Figure 25. Generated Waveform (HSS) ... e e e e 20
Figure 26. RTT comMPONENS (RTT) .ooiiiiiiiiiiei ettt ettt e e e e e e aab e e e e e e e e eeeeennns 21
Figure 27. Add RTT components to MDK pProjeCt (RTT) ...ccovviuiiiiiiiieeeeireeiies e eeeeeeei e e e e e eeeaenens 21
Figure 28. Create NEW ProjECE (RT T ). ...uuuuiuiuiiiiiiiitiiirititit e 22
Figure 29. Project configuration (RTT) ..u.uuuu oo ieeiiie s s e et s e e e e e et s s e e e e e e et s e s e e e e eeeanennnns 23
Figure 30. Select target deVIiCe (RTT) .iiiiuiiuiii ettt sttt e e e e e ae s s e e e e eeeaeeeaans 23
Figure 31. Select interface/SPeEd (RTT) .uuuui it e e e e e e et e e e e e e eaaaaan s 24
FIgure 32. STArtt0 rUN (RTT) ..uuuuueueiiiiiiiiiiiieetie e 24
Figure 33. Generated WaveformM (RTT) .uuuuuui i e e et e e e e et a e s e e e e e e enaennnas 25
FIQUre 34. J-SCOPE INTEITACE ... ..uuuiiiiiiiiiiieit e 26




AT

5

Segger J-Scope on AT32 MCU

2021.11.02

Figure 35. STOP FUNMING ....ccoiiieeieie e e e e e e e e e e e e e e e e e e ettt e s e e e e e eeaessna e eeeeeeannnnnnns 26
T 0L ST bt o T o = L= TR 27
Figure 37. Save data file........eeeiei i 27
Figure 38. Open data fil€ .........uuuuuiiiiiiiiiiiiiiiiiii s 27
Lo [U TS TR T £ (o] 1| =P 28
FIQUrE 40. J-SCOPE HSS .....eiiiiiiiiiiiiiiiiiiiiiiititi e s e e s e s e e e e e e e e e n e e e e e e e e e e e e aaeeas 29
Lo LU= I s Yoo o1 = I PSS 30
- e— - - — — —— s e

5 Ver 200



9[- 9 Segger J-Scope on AT32 MCU

1 Segger J-Scope
1.1 Introduction

J-Scope is a free-of-charge software to analyze and visualize data on a microcontroller in real-time,

while the target is running.

Sampling can be done using either SEGGER High-Speed-Sampling (HSS) or SEGGER RTT

technology.

1) In HSS mode: Use J-Scope to directly load executable files of MDK or IAR, which is easy but
has a low sampling rate.

2) In RTT mode: Add Segger RTT component to the user program, which is more complex but
more practical with a higher sampling rate.

1.2 Software/hardware version

Hardware-JLINK: JLINK BASE V9 and above are required; JLINK PRO/JLINK ULTRA V4 and
above are required.
Software-MDK: MDK4 or MDKS5. This application note uses MDKS5.

1.3 Applicable devices

1) J-Scope supports the below devicesin HSS mode.

Figure 1. Applicable devicesin HSS mode

core “

FRMT7, ARMS, ARMT1

Cortex-M7

Cortex-A, Cortex-R

03 006000

2) J-Scope supports the below devices in RTT mode.
Figure 2. Applicable devicesin RTT mode

Q30000000
|

g

1.4 J-Link sampling rate
Data in Figure 3 below is applicable to HSS mode, while RTT mode does not have such limitations.
Basically, the sampling rate in RTT mode can be high enough as long as it supported by J-Link.

For JLINK BASE, the data for “other models” is applicable, which means that HSS mode supports
10 variables, with the maximum sampling rate of 1 KHz.

2021.11.02 7 Ver 2.0.0
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Figure 3. J-Link sampling rate

Max. no. of variables

JLink PRO (V4 or later] 100

JLink ULTRA- (V4 or later)

2 J-Scope preparation
This section uses MDK5 and AT32F403Afor demonstration.

2.1 J-Scope setup

1) Unzip x\AN0044_Segger_Jscope_on_AT32_MCU \JScopeTool\Setup_JScope_V6xxm.zip;
2) Double click Setup_JScope_V6xxm.exe to start setup;
3) Click “NEXT”;

Figure 4. J-Scope setup — Click “Next”
ﬂ SEGGER - J-Scope VE.11m Setup — ot

Welcome to SEGGER - J-Scope
V6.11m Setup

Setup will guide you through the installation of SEGGER -
J-5cope W&, 11m.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Clidk Mext to continue,

Mext = Cancel

2021.11.02 8 Ver 2.0.0




ll?r ? Segger J-Scope on AT32 MCU
4) Click “I Agree”;
Figure 5. J-Scope setup — Click “l Agree”
Bl SEGGER - J-Scope V6.11m Setup —
License Agreement
Flease review the license terms before installing SEGGER. - 1-Scope V&, 11m.
Press Page Down to see the rest of the agreement,
important - Read carefully: Y
This is a legal agreement between ¥YOLU as an individual and SEGGER Microcontraller
iGmbH { hereafter called SEGGER).
All 1P rights, title and interest in 1-Scope Utility is and shall at all times remain with
SEGGER.
By downloading andjor using J-Scope, YOU agree to be bound by the terms of this
agreement.
1_. License Gran’_c o - o _ W
If you accept the terms of the agreement, dick T Agree to continue. You must accept the
agreement to install SEGGER - 1-Scope V&, 11m.
< Back I Agree Cancel
5) Tick “Create entry in start menu” and then click “NEXT”;
Figure 6. J-Scope setup — Create shortcuts
Bl SEGGER - J-Scope V6.11m Setup —
Choose optional components
Choosze optional components to be installed.
Choose options for creating shortouts:
Create entry in start menu
[ | add shortout to desktop
6) Click “Browse” and select the destination folder;
D SN 5 7 1 | IS I | |
2021.11.02 9 Ver 2.0.0
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Figure 7. J-Scope setup — Browse and Destination Folder

ﬂ SEGGER - J-Scope VB.11m Setup — o

Choose Install Location
Choose the folder in which to install SEGGER. - J-5cope Vi, 11m.

Setup will install SEGGER - 1-5cope V&, 11m in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

rogram Files [x8&] ) ; Browse. ..

Space required: 5.5MB
Space available: 92, 7GE

< Back Install Cancel

7) Select the installation path and click “OK”. Users can choose the desired installation path. In
this example, it is “D:\tool\J_Scope”.

Figure 8. J-Scope setup — Select installation path

B susmsrigse X
Select the folder to install SEGGER - J-Scope V&.11m in:
w tool "
beyond compare
ECAN Tools
Everything-1.4.1.96%9 x64-Setup
ISE14.7
) Scope
jlink
KEIL_ MDK_V5
Mu-Link_Keil Driver V2.04.6725
Visio
WinRAR
AR
SLEEEF v
(M) RE Eie
8) Click “Install”;

2021.11.02 10 Ver 2.0.0
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Figure 9. J-Scope setup — Install

ﬂ SEGGER - J-Scope VB.11m Setup

Choose Install Location
Choose the folder in which to install SEGGER. - J-5cope Vi, 11m.

Setup will install SEGGER - 1-5cope V&, 11m in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

| D:tool\J_Scope\JScope_VE1lm | | Browse. ..

Space required: 5.5MB
Space available: 76.3GB

< Back Install Cancel

9) Click “Finish” to complete setup.
Figure 10. J-Scope setup — Finish

ﬂ SEGGER - J-5cope VB.11m Setup

Completing SEGGER - J-Scope
V6.11m Setup

The latest version of J-5cope can be found at the location
linked below,

Run SEGGER. - 1-5cope Vo, 11m

V—
/SEGGER [l 5o

nicel

(]
[x1]

D S 5 7 1 |
11 Ver 2.0.0
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2.2 Install AT32 related package

1) Unzip x\AN0044 Segger_Jscope_on_AT32_MCU_2.x.X\JScopeTool\PACKs_V2.x.x.zip;

2) Unzip Keil5_AT32MCU_AddOn.zip;
3) Install ArteryTek.AT32F403A_407_DFP.2.x.x.pack and Segger_AT32MCU_AddOn.exe.

2.2.1 ArteryTek.AT32F403A 407 _DFP.2.x.x.pack

1) Double click ArteryTek.AT32F403A_407_DFP.2.x.x.pack;
2) Click “NEXT”;
Figure 11. AT32 package setup — Click “NEXT”

Pack Unzip: ArteryTek AT32F403A 407 DFP 2.0.1 =
Welcome to Keil Pack Unzip
Releaze 10/2021
Thiz pragram nztalls the Saftware Pack:
ArterpTek AT3Z2F403A_407_DFP 2.0.1
ArteryTek AT 32F4034_407 Senes Device Support,Drivers
Destination Folder
|D:'xtu:u:ul"-.KEIL_MDK_VE'\.&FHM'xF'.-“-‘-.I:K"-.-“-‘-.rter_l,lTek'\.&TEEF#DE&_dD?_DFF‘&E.D.'I
Mest »» Cancel
3) Click “Finish” to complete installation
Figure 12. AT32 package setup — Finish
Pack Unzip: ArteryTek AT32F403A 407 DFP 2.0.1 >
K.eil Pack Unzip completed
ArterT ek ATI2F4038_407_DFP 2.01
K.l Pack Unzip hagz performed all requested operations successfully.
| Finish ||
202 - - 12 - - Ver 2.0.0
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2.2.2 Segger AT32MCU_AddOn.exe

1) Double click Segger_AT32MCU_AddOn.exe;
2) Click “Browse” and select the destination folder;

Figure 13. AT32 package setup — Click “Browse”

ICrz Setup AT32 MCU Device AddOn to Segger V2.0.1 Y

This SETUP program installs:

AT32 MCU Device AddOn to Segger

This AddOn will install into the following product folder.
To install to this folder,press "Start”. To install to a different folder, press "Browse"
and =select another folder.

Support Segger JLink V620C and above.

Destination Folder

~ || Browse...

Cancel

3) Select the installation path. Select the J-Link installation path; otherwise, the JLinkDevices.xml
cannot be found.

Figure 14. AT32 package setup — Destination Folder

T *
Vo DHEELE (D) ~
360EFAITER
Outlook
v tool

beyond compare
black logical_analysis
CAN
ECAN Tools
Everything-1.4.1.969.x64-Setup
F425 SortingTool V01.000.001
Hyper Terminal
IARB.32
ICP Release 20210302 2.4.21
ISE14.7
ISP_V1.5.52 20210222
) Scope
v jlink
L]
bin_x&4
Devices v

FETH=EM) w’E Blig

4) Click “Start” to start setup;

2021.11.02 13 Ver 2.0.0
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Figure 15. AT32 package setup — Click “Start”

Lk Setup AT32 MCU Device AddOn to Segger V2.0.1

This SETUF program installs:

AT32 MCU Device AddOn to Segger

This AddOn will install into the following product folder
To install to this folderpress "Start”. To install to a different folder, press "Browse"
and select another folder.

Support Segger JLink V620C and above.

Destination Folder

D\tool\jlink\Link_V614b v

Start Cancel

5) If AT32 package is installed successfully, a message in green font will display.

Figure 16. AT32 package setup — Successful installation

LS
This SETUP program installs:

AT32 MCU Device AddOn to Segger

This AddOn will install into the following product folder
To install to this folderpress "Start”. To install to a different folder, press "Browse"
and select another folder

Support Segger JLink V620C and above.

Destination Folder

D:vtool\jlinkLink_vel14b ~ | | Browse...

Setup has performed all requested operations successfully

6) In case of setup failure, a message in red font will display and indicate the cause (in this
example, the JLinkDevices.xml is not found due to a wrong installation path). Users need to re-

install, and select the correct installation path (i.e., J-Link installation path).

14
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Figure 17. AT32 package setup — Installation failure

I Setup AT32 MCU Device AddOn to Segger V2.0.1 o

This SETUP program installs:

AT32 MCU Device AddOn to Segger

This AddOn will install into the following product folder
To install to this folder,press "Start”. To install to a different folder, press "Browse"

and select another folder

Support Segger JLink V620C and above.

Destination Folder

C:\ ~ | | Browse...

"JLinkDevices.xml" does not exist

2021.11.02 15 Ver 2.0.0
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3 High-Speed Sampling (HSS)

3.1 HSS mode

Load the “xxx.axf” file generated by MDK or “xxx.out” file generated by IAR to the J-Scope
software.

Hardware connection: Use the standard download interface (VCC, GND, SWDIO, SWCLK and
NRST) or 3-wire JLINK-OB (GND, SWDIO, SWCLK) for connection.

Advantages: It can be connected to the target board while the target is running, without additional
resources, and users do not need to write the target board code.

Disadvantages: Compared with RTT mode, it has a lower sampling rate (basically fixed to 1 KHz),
which is only applicable to variables with a change speed lower than 1 KHz.

3.2 Application method

This example uses MDK5 and AT32F403A for demonstration.
3.2.1 Generate executable file

Open MDK project; compile and download program, and then generate an executable HSS.axf file.
3.2.2 Create new project

Open J-Scope, and create a new project.

Figure 18. Create new project (HSS)

Please select one of the following start options:

Create new project

pen existing project

OK Cancel

2021.11.02 16 Ver 2.0.0
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3.2.3 Configure project

Figure 19. Project configuration (HSS)

J-Scope Configuration x

Connection to J-Link
1) ®USE | []Serial No

O TCR/IP

() Existing Session

Specify Target Device

2) unspecified

Script file (optional)

unspecified

Target Interface & Speed

3) SWD v 4000 | kHz

Sampling Source

(CJRTT (synchronous)

4) (®) HSS (asynchronous)

Sampling Rate

Sample every | 100 |#E, Sample Rate: 10 kHz

Elf File

5)

6) OK Cancel

1) J-Link interface: Select J-Link USB interface;
2) Targetdevice: Select AT32F403AVGT7;

2021.11.02 17 Ver 2.0.0



1?[ ? Segger J-Scope on AT32 MCU

Figure 20. Target device selection (HSS)

SEGGER J-Link V6.14b - Target device settings ¥
Filker : :
b anufacturer Device Core Little endian
* W [AT3ZR4038 B ~ Care #

Marufacturer Device Core MurnCores Flash size RAM size
ArteryT ek AT 32F4038_UNNERSAL_TYPEZ_M... Corex-hdd 1 1MB 32kB
ArteryTek AT 3IZF40348_UNNERSAL_TYPEZ R... Cortex-bdd 1 1MB 32KB
ArberyT ek AT 32F4038CCT7 Cortex-h4 1 256 KB 224 KB
ArberyT ek AT 32F4034CCU7 Cortex-h4 1 256 KB 224 KB
ArteryTek AT IZF4034CETT Cortex-hi4 1 512 KB 224 KB
ArteryT ek AT IZF4034CEUT Cortex-tid 1 512KE 224 KB
ArberyT ek AT 3ZF4038CGTY Cortex-h4 1 1MB 224 KB
ArteryT ek AT 32F4034CG U7 Cortex-hi4 1 1MB 224 KB
ArteryTek AT IZF4034RCTT? Cortex-hi4 1 256 KB 224 KB
ArteryTek AT IZF4034RET? Cortex-tid 1 512KE 224 KB
ArberyT ek AT 3ZF4038RGTY Cortex-h4 1 1MB 224 KB
ArteryTek AT 32F4034VCTT Cortex-hi4 1 25E KB 224 KB
ArteryT ek AT IZF4034VETT Cortex-tdd 1 512 KR 224 KB

Select a device for J-Link.

Selecting a device is not required for most devices, bub allows mare efficient operation of J-Link az well as flash

download, modification of flash memory during a debug zession az well as unlimited breakpoints in flash memory (Flash

Breakpointz]. Cancel

In cage of doubt, select the first entry in the list "Unspecified Device". _DK

3) Targetinterface and speed:

Target interface: Select SWD or JTAG according to the application configuration. This example
selects SWD.

J-Link speed: This example selects 4000 KHz.
Figure 21. Target interface and speed (HSS)

Target Interface & Speed

SWD ~ (| 4000 ~ |kHz
JTAG

FINE

4) Mode selection: Select HSS.
5) Executable file: Select the HSS.axf file in the path of MDK program.

Figure 22. Select executable file (HSS)

EN Open Elf file Py
« v « SourceCode » J-Scope HSS V2.0.0 » MDKw5 » Objects v & EE"Objects’ p
|R v EEgE =~ W @

s Eob I ) e = o

B [ O] Hss.axt 20217127 10:46  AXF 3zft 79 k8 |

= BR

3=

D EF

W =E

i, BAWInXP (C)

- AR (D)

= Dept (\\atkfs01

= Proj (\atkfsO1

v
SAEE(N): | HSS.axf v| ELF files (.elf.axf.out) ~
[ o) || s

D SN 5 7 1 | IS ] -
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6) Configuration is finished, and click “OK”.
3.2.4 Select variables

1) Select and tick the desired variables;

2) Click “OK”;
Figure 23. Variable selection (HSS)
J-Scope Symbaol Selection ped
= 5|
Mame Add Symbaol
ADCPscTable [const uchar[8]] Enter array element to select ]
APBAHBPscTable [const uchar[8]] Enter array element to select
B .\main.c
count [uchar] D
Sin_data [const ushort[128]] Enter array element to select
AHBPscTable [volatile const uchar[16]] Enter array element to select o
Test_Data2 [ushort]
Size: 2 Byte(s)
Type: ushort
Scope: Global
Address: 0x20000002
Filter Symbols by name e
OK Cancel
3.2.5 Starttorun
1) Click the red dot, and data will be displayed,;
2) A warning message pops up; click “OK”.
IS ] -

2021.11.02 19 Ver 2.0.0
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Figure 24. Start to run (HSS)

a
File View Help l)
8 (28 swping[ @] @ Q@ Trigger Target
Horizontal: 200ms/div (2k samples/div) 00.418 = At -1000 ms

SEGGER J-Scope V6.11m Warning x

The connected J-Link probe (S/N: 11001100) can only
be used with a maximum sampling frequency of up to
1 kHz.

To get a higher sampling rate, please use one of the following probes:
J-Link PROJULTRA V4 or higher (unlimited by probe)
J-Link BASE/PLUS V8 or higher (max. 1 kHz)

For further information, refer to the section "Madel comparisen” on
httpif/segger.com/fj-link-j-scope.html

<

>
Name Address  Color  Size Type Value Min Max  Moving Aver.. V Resoluti. V Offset
o Test Datal 0x200000... #FFD7.. 2 Bytes ushort 59390.00 59390.00 59390.00 59390.00 Skfdiv  -2.0
o Test_Data2 0x200000... #0OFF00 2 Bytes ushort 57354.00 57354.00 57354.00 57354.00 Skfdiv  -1.0
|
ESEGGER J-Scope started successfully. Off (HSS): - Hz (10 kHz) Buffer 16.00 MiB (2097152 samples), 0.1...
Figure 25. Generated waveform (HSS)
Bl New Project* - SEGGER J-Scope V6.11m - O b
File View Help
# ~ B sampling @ @ Q Trigger § 1 H Target
Horizontal: 200ms/div (2k samples/div} 01.270 = At -1000 ms
< >
Name Address  Color  Size Type Value Min Max Moving Aver.. ¥ Resoluti.. Y Offset
o Test Datal 0x200000... #FFD7.. 2 Bytes ushort 1860.00 0.00 3810.00 2113.32 Sk/div -2.0

M ic0sis | ooooon. | e00ssa0 | 2byies [ushort | zoaso0| 0ol asad0|  ratea0| swd| 30|

SEGGER J-Scope started successfully. Off (HSS): - Hz (10 kHz) Buffer 16.00 MiB (2097152 samples), 0.1...

2021.11.02 20 Ver 2.0.0
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4 Real Time Transfer (RTT)
41 RTT mode

The RTT mode, similar to data upload over serial port, requires RTT component migration, uplink
buffer configuration, and data transmission.
Hardware connection: Use the standard download interface (VCC, GND, SWDIO, SWCLK and
NRST) or 3-wire JLINK-OB (GND, SWDIO, SWCLK) for connection.
Advantages:
» It has a higher sampling rate (up to 2 MB/s) than HSS mode; and support 1 MB/s sampling
rate even if the target has a 512-byte buffer.
» Data acquisition is synchronized with the execution of the target board application because
the application decides when to sample the data.
» Timestamp and other data can be added to the data sample.
Disadvantages:
» It requires migration of RTT components, which is more complex than HSS mode.

4.2  Application method

4.2.1 Port RTT components

1) Copy the below four files to the MDK project path, and add to the MDK project.
Figure 26. RTT components (RTT)

| SEGGER_RTT 2018/1/22 15:49  CXf% J4KB
| SEGGER RTT 2018/1/22 15:49  H Iz <8
| SEGGER_RTT Conf 2018/1/22 15:49  H X 4 KB
| SEGGER_RTT_printf 18/2/3 1:38 C i TRE

Figure 27. Add RTT components to MDK project (RTT)

Project o B

=T Project: project
e J-Scope RTT
-k USER
¥ _1 main.c
w1 at32fdecit.c
3 BSP
H-Ld CMSIS
Ld AT3Z2Periph
3 README
- RTT
7] SEGGER_RTT.c
-] SEGGER_RTT_printf.c

2) Call the below function to configure the uplink buffer.
[ SEGGER_RTT_ConfigUpBuffer(I,"JScope_u4u2", buf, 2048, SEGGER_RTT_MODE_NO_BLOCK_SKIP); |

> Parameter 1: buffer index—select 1
» Parameter 2: data format—fixed to “JScope_xy”

Table 1. Data format
Type (x) Data size (y) Description

Each packetsentwill be preceded by a timestamp, with 32-bitvariables, in
terms of ys.

8/16/32-bit, with symbol variables

8/16/32-bit, without symbol variables

t

|
u

Pl
NI IS
N
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For example:
"JScope_u4du2": Include 32-bit unsigned data and 16-bit unsigned data, and the data is arranged in

the sequence of u4u2.

"JScope_t4i4u2": Include 32-bit timestamp, 32-bit signed data and 16-bit unsigned data, and the

data is arranged in the sequence of t4i4u2.

» Parameter 3: buffer selection

» Parameter 4: buffer size

» Parameter 5: mode—in RTT mode, the last parameter only supports
SEGGER_RTT_MODE_NO_BLOCK_SKIP and
SEGGER_RTT_MODE_BLOCK IF_FIFO_FULL. In this case, select
SEGGER_RTT_MODE_NO_BLOCK_SKIP.

3) Call the “SEGGER_RTT_Write” function to send data.
SEGGER_RTT_Write(1, &Test_Datal, 4);
SEGGER_RTT_Write(1, &Test_Data2, 2);

4) Compile and download the application.
4.2.2 Open J-Scope and create new project

Figure 28. Create new project (RTT)

Please select one of the following start options:

Create new project

Cpen existing project

OK Cancel

D S 5 7 1 |
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4.2.3 Configure project

Figure 29. Project configuration (RTT)

J-Scope Configuration pd
Connection to J-Link

1) []Serial No

O TCP/IP

Existing Session
Specify Target Device

2) || unspecified B

Script file (optional)

unspecified

Target Interface & Speed

3) SWD ~||4000 ~ |kHz

Sampling Source

4) (®) RTT (synchronous)

(O HSS (asynchronous)

5) OK Cancel

1) J-Link interface: Select J-Link USB interface;
2) Targetdevice: Select AT32F403AVGT7;

Figure 30. Select target device (RTT)

SEGGER J-Link V6.14b - Target device settings =
Filker . )
M anufacturer Device Core Little endian
x w| |aT32Fa038, | B ) ot

tanufacturer Device Core MumCorez Flash size RAM size ™
ArteryTek AT 32F4038_UNNERSAL_TYPEZ_M... Cortex-hdd 1 1MB 32KB
ArteryTek AT 32F4034_UNNERSAL_TYPEZ_R... Cortex-bdd 1 1MB 32KB
ArteryTek AT IZF403ACCTT Cortex-hdd 1 256 KB 224 KB
ArberyT ek AT 32F4034CCU7 Cortex-h4 1 256 KB 224 KB
ArteryTek AT 32F4034CETT Cortex-hi4 1 512 KB 224 KB
ArteryTek AT IZF4034CEUT Cortex-kid 1 512KE 224 KB
ArteryTek AT IZF403ACGTT Cortex-hdd 1 1MB 224 KB
ArberyT ek AT 32F4034CGUT Cortex-h4 1 1 MBE 224 KB
ArteryT ek AT 3ZF4034RCT? Cortex-ki4 1 256 KB 224 KB
ArteryTek AT IZF403ARET? Cortex-tid 1 512KE 224 KB
ArberyT ek AT IZF4038RGTY Cortex-h4 1 1MB 224 KB
ArberyT ek AT 32F4034VCTT Cortex-h4 1 256 KB 224 KB
ArteryT ek AT IZFA034VETT Cort 4 1 512 KR 224 KB

Select a device for J-Link.

Selecting a device is not required for most devices, but allows more efficient operation of J-Link as well as flash

download, medification of flash memony during a debug session as well as unlimited breakpoints in flash memory [Flash

Breakpointz]. Cancel

In case of doubt, select the first entry in the list "Unspecified Device'',

D SN 5 7 1 | IS I |
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3) Targetinterface/speed:

Target interface: Select SWD or JTAG according to the application configuration. This example
selects SWD.

J-Link speed: This example selects 4000 KHz.
Figure 31. Select interface/speed (RTT)

Target Interface & Speed

SWD ~ (4000 -~ | kHz
JTAG

FINE

4) Mode selection: Select RTT;
5) Configuration is finished, and click “OK”.

4.2.4 Startto run

Click the red dot, and data will be displayed
Figure 32. Start to run (RTT)

Bl New Project” - SEGGER J-Scope V6.11m - [m] x

File View Help
3 ~ B8 Sampling:E @) Q@ Trigger Target:

05.000 = At 0 mns

Horizontal: ls/div (1k samples/div)

< >

MName Address Calor Size Type Value Min Max Moving Aver.. Y Resoluti.. Y Offset

SEGGER J-Scope started successfully. Off (HSS): - Hz (1 kHz) Buffer 16.00 MiB (4194304 samples), 0.0...
L} L] L -
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Figure 33. Generated waveform (RTT)

Bl New Project* - SEGGER J-Scope V6.11m - O X
File View Help
# ~ B sampling @ @ @ Trigger § 1 H Target

Horizontal: 200 samples/div 03.216 0 At: 0Ok
< >
MName Address Color Size Type Value Min Max Moving Aver.. Y Resoluti... Y Offset
" Symbol No 1 0x000000... #FFD7.. 4 Bytes 4 Byte.. 1110.00 0.00 3810.00 1837.21 2k/div. -1.0

v I a0z00l 000 a9ao0| eosso0| ok 50 |

SEGGER J-Scope started successfully. Off (RTT): - Samples/s Buffer 16.00 MiB (1677721 samples), 1.9...

2021.11.02
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-

J-Scope software

5.1 Overview
Figure 34. J-Scope interface
Sampling: Horizontal g's%gge/n%ﬂ?neé Target control:
Start/Pause/Stop  zoom infout /Rising & falling Start/Stop/Reset
| S
Bl New iject’kEGGER J-Scope \N / — m] X
I

IQ QlTriggar’: F 1 }1[Tar’get:
00.645 M At: Ok

File View Helg
B~ EISampling: [ ]

Horizontal: 100 samples/div

¥ Offset

Moving Aver... ¥ Resoluti..
1212.46 2k/div -3.0

Max

Value
3810.00

<
Address  Color  Size Type
0%000000... #FFD7.. 4 Bytes 4 Byte.. 1470.00

Name
« Symbol No 1
P4 Symbol No 2

Buffer 16.00 MiB (1677721 samples), 0.6...

View variables
Off (RTT): - Samples/s

SEGGER J-Scope started successfully.

5.2 Export data
J-Scope can export data in CSV format or RAW format.
1) Stop running first if data sampling is in progress.
Figure 35. Stop running
1 14

Target:

File View Help
# B sampling: @ Il & G Triggen

2) Click File->Export Data.

- Ver 2.0.0
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Figure 36. Export data
: File | View Help
MNew Project... Ctrl+N
Open Project... Ctrl+0
Save Project Ctrl+S
Save Project as... Ctrl+Shift+5
Recent Projects >
Export to Ccsv - 'IExEor‘t Data... Ctr|+E|
[€ Raw.... Ctrl+H
Export to RAW P i
Import Raw.... Ctrl+T
Exit Alt+X
3) Enterthe file name-> click “Save”.
Figure 37. Save data file
Bl select CSV file e
« v 4 B> 1EE > Sm v b  E&FEE P
|R v FET4E . @
A e ) BHER s Ao
I BEHE]
—— ’;;gl%é;ome Page igig:c c2f _T:Tit‘-';aﬁ
" T K = 731 1344 REERTL
B s
SE
AT-JScopetiiz Enter file name
) Scope
J-Scope RTTHE Y ©
=== (N [RTT! v
FEEEERIM): | CSV files w
~ B Click Save — B
4) Open RTT.CSV to view the stored data, as shown in Figure 38 below.
Figure 38. Open data file
Timestamnp; Svnbel Neo 1
1000
20030
300; &0
400 ;90
a00:120
G00; 150
T00;180
300; 210
900 240
1000; 270
1100, 300
1200; 330
D SN 5 7 1 | IS I - |
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5.3

Shortcuts

Figure 39. Shortcuts

Function

| GUI Input

Shortcut

Graph Area Settings

Zoom in (X-Axis) Toolbar Ctrl + Wheel up
Zoom out (X-Axis) Toolbar Ctrl + Wheel down
Set Zoom target Drag ZTI M A

Change X-Axis

Move Scrollbar / Drag Graph Area

Wheel up / down

scope

Symbol Settings (Apply to the symbaol currently selected)
Add Symbaol Symbaol Context menu MN/A
Remove Symbol Symbal Context menu Delete

Show / Hide toggle

Symbal Context menu

Enter, Space

Zoom in (Y-Axis) Symbaol Context menu +
Zoom out (Y-Axis) Symbaol Context menu -
Change draw style Symbal Context menu M/ A
EE;;:_}DECWH' Symbol Context menu M/ A
Change color Symbal Context menu M/ A
Y-Offset up Drag Base Line Indicator ctrl + +
Y¥-Offset down Drag Base Line Indicator Ctrl + -
Sampling Confrols
Start Sampling Toolbar M/ A
Stop Sampling Toolbar M A
Pause Sampling Toolbar M A
Start Target Toolbar MN/A
Halt Target Toolbar M/ A
Reset Target Toolbar M A
General
Exit J-Scope File Menu Alt + X
About Dialog Help Menu Fi
Project Management
Open Project File Menu Ctrl + O
Mew Project File Menu Ctrl + N
Save Project File Menu Ctrl + S
Save Project as File Menu Ctrl + shift + 5
Export CSV File Menu Ctrl + D
Export RAW File Menu Ctrl + R
Import RAW File Menu Ctrl + T

2021.11.02
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6 Demo program

Note: All projects are based on keil 5. For usage in other compiling environment, please refer to the
corresponding environment (IAR6/7, keil 4/5) in
AT32xxx_Firmware_Library_V2.x.x\project\at_start_xxx\templates and complete proper modifications.

6.1 HSS mode

1) Unzip and open x\AN0044_Segger_Jscope_on_AT32_MCU _2.0.0\SourceCode\J-
Scope_HSS V2.0.0;
2) Define two global variables (Test_Datal and Test_Data?2);

3) Create a J-Scope project; select sampling variables (Test_Datal and Test_Data2) and then
click Start to run.

Figure 40. J-Scope HSS

Project L« | ] mainc
B “t Project: project 10/
£ 43 J-Scope HSS L T Ll L L ST
3 user i :
4
I bsp 5
L1 cmsis & am bod:
=55 firmware Tl AR AR AR AR AR RARARA AR KRR R E AR AR AR AR AR A AR R AR R EEEANAR KR AR
3 readme o
a le "ar32f403a_207_board.h"
x 10 le Nat32f403a_407_clock.h"
11
12 wuintlé t Test Datal;
13 uintlé_t Test_Data2;
14 [FJconst uintlé_t Cos_data[l28] = {

15 | 2047 7, 47,

24 uints_t count;

26 int main()

27 H{

28 at32_board_init(};

29

30 while (1)

31 {

32 Test_Datal = (count®l28)*30

33 Test_Datal = Cos_data[count3l2E];
32 count++;

35 delay_ms(1);

6.2 RTT mode

1) Unzip and open xAANO044_Segger_Jscope_on_AT32_MCU\SourceCode\ J-
Scope_RTT_VI1.xX

2) Port RTT components;
3) The main.c includes the SEGGER_RTT.h file;
4) Define two global variables (Test_Datal and Test_Data2);

5) Configure the uplink buffer.
| SEGGER_RTT_ConfigUpBuffer(1,"JScope_u4u2",buf, 2048, SEGGER_RTT_MODE_NO_BLOCK_SKIP);

6) Export data.

SEGGER_RTT_Write(1, &Test_Datal, 4);
SEGGER_RTT_Write(1, &Test_Data2, 2);

7) Create a J-Scope RTT project, and then click Start to run and generate a waveform.
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Figure 41. J-Scope RTT

Project

= %% Project: project
145 J-Scope_HSS

|

] main.c | ] SEGGER RTT.c

] readme.tst

[ user

3 bsp

3 cmsis
3 firmware
0 RIT

3 readme

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

ok

main.c

: V1.0.0

-08-05

: Main program body

5/

"at32f403a_407_board.n"”
rat32f403a_407_clock.h™
"SEGGER_RTT.h"

uintlé t g
uint32_t Test_Dacal:
uintlé_t Test_Dacal:

[Flconst uintlé_t Cos_datal

4094,

buf[20

W ow

o

3
“k:
uintg_t count:

3564,

int main()
=R

at3z_board_inic():

/~ mEEEL, HTEE/
SEGGER_RTT ConfigUpBuffer(l,
while (1)

B 1

"JScope_u4u2", buf,

SEGGER_RTT_MODE_NO_BLOCK_SKIP) ;

/BT
FIERTEE

Test_Datal = (count$l2s)*30;
Test_Data2 = Cos_data[countil2f];
count++;

4)

2):

SEGGER_RTT Write(l, &Test_Datal,
SEGGER_RTT Write(l, &Test Data2,

2021.11.02
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7 Revision history
Table 2. Document revision history
Date Version Revision note
2021.11.02 2.0.0 Initial release.
S D N N S ] -
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

Purchasers are solely responsible forthe selection and use of ARTERY’sproductsand services; ARTERY assumesno liability for

purchasers’ selection oruse of the productsand the relevant services.

No license, expressor implied, to any intellectual property right isgranted by ARTERY herein regardless of the existence of any previous
representation in any forms. If any part of thisdocumentinvolvesthird party’sproductsor services, itdoesNOT imply thatARTERY
authorizesthe use of the third party’sproductsorservices, orpermitsany of the intellectual property, orguaranteesany uses of the third

party’s productsor services or intellectual property inany way.

Except as provided in ARTERY’stermsand conditionsof sale forsuch products, ARTERY disclaimsany expressor implied warranty,
relating to use and/or sale of the products, including but not restricted to liability or warrantiesrelating to merchantability, finessfor a
particular purpose (based on the correspondinglegal situationin any unjudicial districts), orinfringementof any patent, copyright, or other
intellectual property right.

ARTERY’sproductsare not designed for the following purposes, and thusnotintendedforthe following uses: (A) Applicationsthat have
specific requirementson safety, forexample: life-support applications, activeimplantdevices, or systems that have specific requirements
on product function safety; (B) Aviation applications; (C) Auto-motive application or environment; (D) Aerospace applicationsor
environment, and/or (E) weapons. Since ARTERY productsare notintended forthe above-mentioned purposes, if purchasersapply
ARTERY productsto these purposes, purchasers are solely responsible forany consequencesorrisks caused, even if any written notice is
sent to ARTERY by purchasers; in addition, purchasersare solely responsible forthe compliance with all statutory and regula tory

requirementsregardingthese uses.

Any inconsistency of the sold ARTERY productswith the statementand/ortechnical featuresspecification described inthisdocumentwill
immediately cause the invalidity of any warranty granted by ARTERY productsor services stated in thisdocument by ARTERY,and
ARTERY disclaimsany responsibility in any form.

© 2021 ARTERY Technology — All Rights Reserved
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