Start a New Project with Keil MDK-ARM Version 5 and
Atmel SAMD21

This tutorial is intended for starting a new project to develop software with Atmel SAMD21 Xplained Pro
board (with the device ATSAMD21J18A) using Keil Microcontroller Development Kit for ARM (MDK-ARM)
version 5.21a.

pVision V5.21.1.0
&l Copyright (C) 2016 ARM Ltd and ARM Germany GmbH. Al rights reserved.

Create a New Project in Keil MDK v5.21

o
1. Launch Keil uVision IDE by double clicking on the icon .

2. From menu, select Project>New uVision Project...

pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
5 o @ K NewpVision Project.. > & silu"s]vl'\‘
o i@  NewMult-Project Workspace... | '
Open Project...
Project ]
Close Project
Export
Manage

Select Device for Target ...
Remove Item
AN Options... Alt+F7

Clean Targets

L&l Build Target F7
1% Rebuild all target files

& Batch Build...

£ Translate... Ctrl+F7
5 Stop build
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3. Inthe “Create New Project” dialog box, click “New folder”. Browse to a folder location where you
would like to create your project folder.

KA Create New Project X

&« v /4 [§ > ThisPC > Documents > v |0 | Search Documents Pl

Organize New folder g

—
€ate a new folder. . . A
a Date modified Type Size

‘ 2/23 69:03A.. Fi
= This PC New folder| 12/23/2016 9:03 A File folder

& Public

m Desktop

1] Documents
|£] Documents
|2 Documents
# Downloads
J Music

= Pictures

8 Videos

<

TInRAAANNT [y Y 2

File name:

Save as type: |Project Files (*.uvproj; *.uvprojx)

A Hide Folders Cancel

4. Type in the folder name, for example, “blinky”, then click the “Open” button. This will create a
folder named “blinky” to hold all the files for the new project. It will also take you inside that folder.

KA Create New Project X
— v /4 & > ThisPC > Documents > v O | Search Documents r
Organize ~ New folder = - o
& Public ol Name : Date modified Type Size &
= This PC
m Desktop

|<] Documents
& Downloads
Jd Music
= Pictures
8 Videos
& TI10664900) (C)

blinl 12/23/2016 9:01 A...  File folder
¥ Network e =

| &

File name: ]

Save as type: |Project Files (*.uvproj; *.uvprojx)

~ Hide Folders m' Cancel
o ——

5. While in the project folder, type “blinky” in the File name field and click “Save” button. This creates

a project with the project named “blinky”. Although we used the same name for the project folder
and the project, they do not have to be identical.
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Create New Project

« v <« Documents > blinky v O | Search blinky R
Organize v New folder S o
~ Name Date modified Type
No items match your search.
& OneDrive
# Documents
& Music
@ Pictures
# Public
% This PC
m Desktop
<] Documents
=] vl 57 >
Fite o (B D =
Save as type: Project Files (*.uvproj; *.uvprojx) v

A Hide Folders

6. The Project Wizard will prompt you to select the device type for the project target. You may drill
down the device family tree to find “ATSAMD21J18A”. If you installed a large number of supported
devices, it may take a while to find the device in the family trees. In that case, type in a unique
substring of the device name in the “Search” field and the matching devices will appear in the

window below. Click select the device type then click “OK” button.

Select Device for Target Target 1°...

Device l

lSoﬁware Packs

Vendor: Atmel
Device: ATSAMD21J18A
Toolset ARM

Search:( d21j1 >

=% Atmel
=% SAM D Series
=% SAM D21
ATSAMD21J15A
ATSAMD21J158
ATSAMD21J16A
ATSAMD21)16B
ATSAMD21J17A

<l ATsSAMD21J18A

Description:

The Atmel | SMART SAM D ARM Cortex-M0+ based microcontroller (MCU)
series builds on decades of innovation and experience in embedded Flash
microcontroller technology.

It not only sets a new benchmark for flexibility and ease-of-use but also
combines the performance and energy efficiency of an ARM Cortex-M0+
based MCU with an optimized architecture and peripheral set.

The Atmel | SMART SAM D gives you a truly differentiated general-purpose
microcontroller that is ideal for many low-power, cost-sensitive industrial and

appl
PP

A rich set of peripherals. flexibility and ease-of-use combined with low power
consumption make the Atmel SAM D21 ARM Cortex-M0+ based
microcontroller series

A

ideal for a wide range of home automation, consumer, metering and industrial
v

OK D Cancel Help
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7. Next, the Project Wizard will help you manage the run-time environment. Expand the Software
Component selections, check “CMSIS>CORE” and “Device>Startup” then click “OK” button.

Manage Run-Time Environment X
Software Component S.. Variant Version Description
=¥ cMmsis | Cortex Mi Interface C
* core @ 500 | CMSIS-CORE for Cortex-M, SC000, SC300 ARMYE-M
¢ psp 146 | CMSIS-DSP Library for Cortex-M, SC000, and SC300
@ % R10S (API) T 110 | CMSIS-RTOS AP for Cortex-M, SC000, and SC300
@ & RI0S2 (API) [ |20 |CMSIS-RTOS API for Cortex-M, SC000, and SC300
@ ¥ CMSIS Driver [ [ | Unified Device Drivers compliant to CMSIS-Driver Specifications
R 4 Compiler | .ARM Compiler Software Extensions
&9 Device =
@ ] 101  System Startup for Atmel SAM D21 Devices
& ¥ File System | MDK-Pro 680 File Access on various storage devices
@ 9 Graphics | MDK-Pro  |v|5322 | User Interface on graphical LCD displays
@ Network | MDK-Pro  |v|720 |IPv4/IPv6 Networking using Ethernet or Serial protoco
=¥ uss MDK-Pro |~ 680
Validation Output Description

| Resove | SelectPacks| | Defais | Cancel v |

8. You should see a project with a target created in the Project pane. If you click the + signs to open
the target, you would see the CMSIS and startup codes for the specific device were created in the
project. Click “New” button for a new text file in the editing window.

C:\Users\ \Documents\blinky\blinky.uvprojx - pVision — ] X

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

]ﬁb A@| % DR | e | BRR R EEE G B stk FERCIEEEY IFEEY

{11 New (ctri+N) MESE- R A

Create an empty document
=% Project: blinky
E%9 Target 1

3 Source Group 1
& cmsis

- o
' startup_SAMD21.s (Startup)
B system_samd21.c (Startup)

| | [
EProject eBooks ‘ {3 Functions |ﬂ.*Templates‘
T;mld E—
~
v
< >
Create an empty document ULINK2/ME Cortex Debugger
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9. Copy the code below into the new text file window. This is a simple program to blink the LEDO on
the SAMD21 Xplained Pro board.

// Toggle LEDO on SAMD21 Xplained Pro at 1 Hz.
// LEDO is connected to PB30.

#include "samd21l.h"
void delayMs (int n);

int main (void) {
REG_PORT DIR1l |= 0x40000000; /* make PB30 output */

/* toggle LED continuously at 1Hz */

while (1) {
REG_PORT OUT1 &= ~0x40000000; /* turn on LEDO */
delayMs (500) ;
REG_PORT OUT1 |= 0x40000000; /* turn off LEDO */
delayMs (500) ;

/* millisecond delay based on 1 MHz system clock */
void delayMs (int n) {
int i;
for (; n > 0; n--)
for (i = 0; i < 199; i++)
__asm("nop") ;
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10. Click “Save” button to save the file with the code. By default the file will be saved in the project

folder.

C:\Users\ \Documents\blinky\blinky.uvprojx - pVision ¥ O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

7| Al o | ™ » S E | B stack Ma#s @leoso & Ex X

o 1 _Loao | g = Ay

I save (Ctri+s) I¥] “‘\.,‘ d2ev@

Save the active document a8 D Text1® Dl

=% Project: blinky // Toggle LEDO on SAMD21 Xplained Pro at 1 Hz. N

o & Target 1
3 Source Group 1
¢ cmsis
- o
a startup_SAMD21.s (Startup)
] system_samd21.c (Startup)

] | El
EProject @Sccks {3 Functions “.'.Temp\a’es

Build Output

~

// LEDO is connected to PB30.
#include "samd21l.h"
void delayMs (int n);

int main (void) {
REG_PORT_DIR1 |= 0x40000000; /* make PB30 output */

/* toggle LED continuously at 1Hz */

while (1) {
REG_PORT OUT1
delayMs (500) ;

&= ~0x40000000; /* turn on LEDO */

REG_PORT OUT1 |= 0x40000000; /* turn off LEDO */
delEyMs (500) ;
}
}
I L B 2 M P L 1 a 4 vy - 5 ) 1. - ! N
e o eI ampst g R R "
2@

Save the active document

ULINK2/ME Cortex Debugger

11. Give the file name “blinky.c” and click “Save” button. The editor is context sensitive. Once you
make it a C source file, the file content will change the color.

ﬂ Save As
N « Documents > blinky >
Organize ~ New folder
~ Name
Listings
& OneDrive Objects
« Documents : RTE
& Music |7 blinky.uvoptx
’ blinky.uvprojx
« Pictures
# Public
= This PC
m Desktop
/<] Documents 0 o

X
v O | Search Blinky »p

Date modified Type

12/23/2016 9:05 A..  File folder
12/23/2016 9:05 A..  File folder
12/23/2016 9:05 A..  File folder
12/23/2016 9:.05 A.. UVOPTXF
12/23/2016 9:05 A.. UVPROJX

>

File ﬂam<

Save as type: All Files (*%)

A Hide Folders
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12. Once the source file is saved, it needs to be associated with the project. Right click on

”

“Source Group 1” and select “Add Existing Files to Group ‘Source Group 1'...”.

C:\Users\ \Documents\blinky\blinky.uvprojx - pVision — O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
1S H@| 4 B9 | | ®omomm| == B stk VRe| @le oo &|E~ X
FHe ‘i%lTargeH MEIR R 22 )
Project B8 [ ] blinky.c v X
5% Project: blinky 1// Toggle LEDO on SAMD21 Xplained Pro at 1 Hz. A
o %9 Target 1 2// LEDO is connected to PB30.
O Soyren Femim s 3 , 2
& oM A Options for Group ‘Source Group 1'... Ait+F7 |"samd21.h
=] ’ Dev Add New Item to Group 'Source Group 1°... yMs (int n);
) Add Existing Files to Group 'Source Gro@
a Remove Group 'source Group 1' and its Files (void) {
: ORT DIR1 |= 0x40000000; /* make PB30 output */
[#f] Rebuild all target files -
[ Build Target F7 bggle LED continuously at 1Hz */
&b Manage Project Items. &y 1
9 d REG_PORT OUT1 &= ~0x40000000; /* turn on LEDO */
| ¥ | Show Include File Dependencies lelayMs (500) ;
T REG_PORT OUT1 |= 0x40000000; /* turn off LEDO */
16 delayMs (500) ;
17 }
18}
2l BRI & v
EProject @EC‘C“’(S {} Functions “*TET t < - 0 C >
Build Output 8 x|
Add Existing Files to current Project Group ULINK2/ME Cortex Debugger

13. Locate the file blinky.c, click select it then click the “Add” button. Click “Close” button to proceed.

Add Files to Group "Source Group 1 X
Lookin: | = Blinky [ == 204
Name . Date modified Type
Listings 12/23/2016 9:05 AM  File folc
Objects 12/23/2016 9:05 AM File folc
/_BIK 12/23/2016 9:05 AM  File folc
i/ blinky.c ) 12/23/2016 9:11 AM_ C File
S—
< >
File name: [btinky.c Add
e
Files oftype: |C Source file (*.c) L] Close
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14. Once the file is added to the project, it will appear under “Source Group 1”.

. [ v x
2% Project: blinky 1// Toggle LEDO on SAMD21 Xplained Pro at 1 Hz. ~
249 Target 1 2// LEDO is connected to PB30.
g 3
ER™ <o sroup 1 | A
4 $include "samd21.h"
- 5
GRS 6void delayMs(int n);
= ® Device 7
@ startup_SAMD21.s (Startup) gint Eénp(();:iglw{ |= 0x40000000 /* ke PB30 tput */
] ] = 0x ; make outpu
) system_samd21.c (Startup) 10
11 /* toggle LED continuously at 1lHz %/
12 while (1) {
13 REG_PORT_OUT1 &= ~0x40000000; /* turn on LEDO */
14 delayMs (500) ;
15 REG_PORT OUT1 |= 0x40000000; /* turn off LEDO */
16 delayMs (500) ;
17 }
18}
UHProjec! eBocwks {} Functions n..Templawsi < >

15. Click “Build” button to build the project.

C:\Users\ \Documents\Blinky\blinky.uvprojx - pVision — [m]

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEE@| 4 DB[9C[ =0 RE N FEEE B s Flar @lecoald:] ]
Qtéé]w‘TargeH Mﬁ\lﬁ%“?ﬁ
Build (F7) y D blinky.c \ vy X

1// Toggle LEDO on SAMD21 Xplained Pro at 1 Hz.
2// 1LEDO is connected to PB30.

Build target files

=] Target 1
= P = 3
c@
QU SR 4 #include "samd2l.h"
1 blinky.c <
® amsis 6void delayMs (int n);
=¥ Device 7
1 startup_SAMD21.s (Startup) 8 int main (void) {
= . % *
B system:samd21.c (Startup) 13 REG_PORT_DIR1 |= 0x40000000; /* make PB30 output */
11 /* toggle LED continuously at 1Hz */
12 while (1) {
13 REG_PORT_OUT1 &= ~0x40000000; /* turn on LEDO */
14 delavMs (500) ¢
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16. You should get a clean build with this project with 0 Error and 0 Warning.

C\Users\ \Documents\blinky\blinky.uvprojx - pVision = [m] X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS H@| % @9 o |® EE | B stack VBel@lecoel@ A
@ﬁ."l\ﬁ"@fl[?g[ﬁrgeﬂ VA‘ﬁ’*.‘?@
Project L < | | ] blinky.c v X
2% Project: blinky 1// Toggle LEDO on SAMD21 Xplained Pro at 1 Hz. ~
= %7 Target 1 2// 1LEDO is connected to PB30.
3
2=
SapEio ] 4 #include "samd21.h"
= blinky.c 5
¢ cmsis 6void delayMs (int n);
=¥ Device 7
U startup_SAMD21.s (Startup) 8 int main (void) {
=0 000000; * < i3
B system_samd21.c (Startup) 13 REG_PORT_DIR1 | x40000000 /* make PB30 output */
11l /* toggle LED continuously at 1Hz */
12 while (1) {
13 REG_PORT OUT1 &= ~0x40000000; /* turn on LEDO */
14 delayMs (500) ;
15 REG_PORT_OUT1 |= 0x40000000; /* turn off LEDO */

4 »
- | I J delavMs (500) :
EPro'ect Books | {3 Functions | [} Templates S 2
5 +

Build Output W x |

#%* Using Compiler 'V5.06 update 3 (build 300)°',
Build target 'Target 1'

assembling startup SAMD21.s...

compiling system samd2l.c...

compiling blinky.c...
linking...

Program Size:

Code=432 RQ, T2 RW-O dara=612
".\Objects\blinky.axf" (— 0 Error(s), 0 Warning(s). )
Build Time Elapsed: 00:007

folder: 'C:\Keil v5.21a\ARM\ARMCC\Bin'

ULINK2/ME Cortex Debugger

17. Once the project is built, we need to configure the debug interface so that the program may be
downloaded to the target. Make sure the Atmel SAMD21 Xplained Pro board is connected to the
computer with the USB cable.

18. Click “Options for Target...” button.

C:\Users\ \Documents\blinky\blinky.uvprojx - pVision = O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NSE@| % @9 | [ U2 Uz B stack VRe aleco &BE- A
SiEze f]?g‘TargeH K)d=2 &0
Project LRSS Options for Target... v X
2% Project: blinky Configure target options & LEDO on SAMD21 Xplained Pro at 1 Hz. ~
= 42 Target 1 & LEDO is connected to PB30.
. 3
e 3"”“? Group 4 #include "samd21.h"
@ blinky.c =2
¢ cmsis 6void delayMs (int n);
=% Device 7

O startup_SAMD21:s (Startup)
-0 system_samd?21.c (Startup)

8 int main (void) {
9 REG_PORT DIR1 |= 0x40000000;
10
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19. Select Debug tab. Click the radio button before “Use:”. Click the pull-down menu on the right and
select “CMSIS-DAP Debugger”.

| K3 Options for Target Target 1' X
! Devicel Targetl Outputl Listing] User I CICHI Asm I Lingr Debug I Iities]
" Use Simulator with restrictions Settings | (® JJse: [ULINK2/ME Cortex Debugger (v |) Setiings
[~ Limit Speed to Real-Time ULINK2/ME Cortex Debugger ~
[v Load Application at Startup ¥ Run to main() v L 2R main()
Initialization File: Initializatio| Models Cortex-M Debugger
= ST-Link Debugger =T
' I _I = PEMicro Debugger J ey
e : NULink Debugger
~Restore Debug Settings [~Restore g0 110D ——————
v Breakpoints v Toolbox v Bre SiLabs UDA Debugger
I¥! o . I Altera Blaster Cortex Debugger e
v Watch Windows & Performance Analyzer v Watch Windows
[v Memory Display [v' System Viewer [v' Memory Display v System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
| |SARMCM3.DLL | !SARMCM3.DLL |
| Dialog DLL: Parameter: Dialog DLL: Parameter:
|DARMCM1.DLL I-pCMO+ [TARMCM1.DLL l<pCMO+
Manage Component Viewer Description Files ... l

[ ok || cancel || Defautts |

20. Verify that “Load Application at Startup” and “Run to main()” are checked. Click the “Settings”
button.

B — - S —

i Options for Target Target 1 X

! Devicel Targetl Outputl Listingl User | CIC++| Asm | Lingr Debug IU Iiﬁesl

(" Use Simulator with restrictions Settings se:  |ULINK2/ME Cortex Debugger (LI Settings
[ LimitSpeed to Real-Time ULINK2/ME Cortex Debugger A
- Pro-CorexBebuggat. R
[V Load Application at Startup [¥" Runto main() v L CMSIS'[?AP_Qéb" er main()
Initialization File: Initializatio Models Cortex-M Debugger
= ST-Link Debugger
} I _J Sl PEMicro Debugger
—Restore Debug Session Settings —Restore glgh::li;ﬁ)gr)b:lgger ~
[V Breakpoints [V Toolbox [v BrgSiLabs UDA Debugger
: Altera Blaster Cortex Debugger v
[v' Watch Windows & Performance Analyzer [V Watch Windows
[v' Memory Display [v' System Viewer [v' Memory Display [v System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
| ISARMCMB.DLL | |SARMCM3.DLL |
| Dialog DLL: Parameter: Dialog DLL: Parameter:
|DARMCM1.DLL |-pCMO+ |TARMCM1.DLL |-pCMO+

Manage Component Viewer Description Files ... |

[ ok |[ cancel |[ Defauts |

21. In the next dialog box, pull down the Port: and select “SW”. The Atmel SAMD21 Xplained Pro board
uses “Serial Wire” debug interface, not JTAG. If the board is properly connected to the computer,
the debug interface information should be filled in the dialog box automatically. Click “OK” button to
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close it then click “OK” button to close the Options dialog box.
Cortex-M Target Driver Setup X

Debug |Trace| Flash Downloadl

—CMSIS:DA

-| IDC _| Device Name RS

SWDI( © 0x0BC11477_) ARM CoreSight SW-DP Un

Serial No: JATML21300218000C Jf
Firmware Version: [03.19.01A3 oown

¥ swJ Po@j

Max Clock: | IMHz v

P-JTAG/SW Adapter——  SW Device

—Debug
- Connect & Reset Options - Cache Options - -Download Options
Connect INormal L] Reset: ]Autodetect :_] [v Cache Code [ Verify Code Download

[V Resetafier Connect [v' Cache Memory [~ Download to Flash

[~ Stop after Reset

oK I Cancel l Help

22. The selected debug interface should appear at the lower right corner. Click on the “Start/Stop Debug
Session” button to launch the debugger.

KA c\Users\ \Documents\blinky\blinky.uvprojx - pVision = O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

N da| s @9 o |’ | = i 2| B stack vaw

ec o @@

T
& Ui 8 @ | B Target 1 MEILECE S @ Start/Stop Debug Session (Ctrl+F5)
Eoied +8 d blinky.c Enter or leave a debug session Y X
=% Project: blinky 1// Toggle LEDO on SAMD21 Xplained Pro at 1 Hz. ~
=% Target1 2// LEDO is connected to PB30.
iop 3
SR Y Gi 1
UISE OUp 4 #include "samd21.h"
@ blinky.c 5
@ cmsis 6void delayMs(int n);
=¥ Device 7!
0 startup_SAMD21.s (Startup) 8 int main (void) {
= 0x40000000; * *
e-B system_samd21.c (Startup) lg REG_PORT DIR1 |= 0x40000000 /* make PB30 output */
sl /* toggle LED continuously at 1Hz */
12 while (1) {
13 REG_PORT OUT1 &= ~0x40000000; /* turn on LEDO */
14 delayMs (500) ;
q | 15 REG_PORT OUT1 |= 0x40000000; /* turn off LEDO */
g 16 delavMs (500) : N
@Project @Ecc«s {3 Functions ﬂ.ﬁe* < >

Build Output 28

**% Using Compiler 'V5.06 update 3 (build 300)', folder: 'C:\Keil_vs.zla\ARM\ARMCC\Ein'
Build target 'Target 1°'

assembling startup_ SAMD21.s...

compiling system samd2l.c...

compiling blinky.c...

linking...

Program Size: Code=432 RO-data=212 RW-data=4 ZI-data=612

".\Objects\blinky.axf" - 0 Error(s), O Warning(s).

Build Time Elapsed: 00:00:12

Enter or leave a debug session < CMSIS-DAP Debugger >

23. The programmer progress bar appears at the bottom of the window. When done, the message
should appear in the Build Output pane. If you are using the evaluation version of the Keil uVision, a
warning of the code size limitation will pop up after the target device is programmed. Click “OK” to
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close the size warning message dialog box.

C\Users\ \Documents\blinky\blinky.uvprojx - pVision — O X
(% ]

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBSE@ %R e=| R EiE Iz FEY IR =R
éé @L-.“%"Iarrggﬂ 333\\&%0‘7@
Project 2 E | ] blinky.c XX
78 % Project: blinky | 1// Tc;ggle LEDO on SAMD21 Xplained Pro at 1 Hz.
=% Target 1 2// LEDO is connected to PB30.
e Sourc-e Grqup'd 2 #include "samd21.h"
' blinky.c 5
¢ cmsis s
59 Device pVision X

1 startup_SAMD21:s (Startup)

B] system_samd21.c (Startup) D00; /* make PB30 output */

EVALUATION MODE
Running with Code Size Limit: 32K ly at 1Hz */

40000000; /* turn on LEDO */

< [ D000000; /* turn off LEDO */

v
EProject ﬁBooks {3 Functions | [, Templates | || € >
Build Output 8 x|
linking... ~
Program Size: Code=432 RO-data=212 RW-data=4 ZI-data=612
" \Objects\blinky.axf" - 0 Error(s), O Warning(s).
Build Time Elapsed: 00:00:12
T\\Users\\Shujen\ \Blinky\\Objects\\blinky.axf"
Erase Done.
Programming Done.
Verify OK.
Flash Load finished at 09:15:34 v

CMSIS-DAP Debugger

24. The uVision IDE should change to the debug perspective. Click “Run” button and the program will
start running and the LEDO blinks.

KA c\Users\ \Documents\blinky\blinky.uvprojx - pVision = m} X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

m Py LB | @B R U2 U5 | B stack FMawla oecoea|l@d-a
R R e I Wi === =

R [ El=E - Eaa
Registers| [Z, Run (F5) E Disassembly Ll - ]
[ Regisle: 0x0000021E 0000 MOVS x0,x0 ~
[ 9: REG_PORT_DIR1 |= 0x40000000; /* make PB30 output */
10:
11: /* toggle LED continuously at 1Hz */
c550x00000220 480F LDR 0, [pc,#60]1 ; @0x00000260 ~;
<l o >
| ] blinky.c | | ] startup_SAMD21s | v x
6 void delayMs (int n); A
7
8 int main (void) {
> 9 REG_PORT DIR1 |= 0x40000000; /* make PB30 output */
10
OXFBFFDFF7 11 /* toggle LED continuously at 1Hz */
RI3(SP)  0x20000268 12  while(l) {
RI4(LR) 0x00000147 13 REG_PORT_OUT1 &= ~0x40000000; /* turn on LEDO */
R15(PC)  0x00000220 14 delayMs (500) ;

R XPSR 0x01000000 15 REG_PORT OUT1 |= 0x40000000; /* turn off LEDO */ v
EPVOJQCI == Registers < 2
Command 2 Bl Call Stack + Locals 0 x |

~ :
*#%% Restricted Version with 32768 Byte Code Size Limit Name Location.. Type
w** Currently used: 648 Bytes (1%) ¢ m..|0x000000... int f0
7 k I
< >
> L
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet I (#Call Stack + Locals |D‘Vmow 1
Start code execution CMSIS-DAP Debugger t1: 0.00
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25. To stop the debug session and return to the build project perspective, click on the “Start/Stop
Debug Session” button.

E C:\Users\ \Documents\blinky\blinky.uvprojx - pVision = ] X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NSE@| % LB|906| =P 2 U | B stack Fae(@)e o o @@ | 1|

HEQ e o | OREREE ~E- @@ 0 @ Start/Stop Debug Session (Ctrl+F5)
Registers 1 Bl Disassembly Enter or leave a debug session 8 x |
Register Valie 0x0000021E 0000 MOVS 0,10 ~
= L REG_PORT_DIRL |= 0x40000000; /* make PB30 output */
an 10:
11: /* toggle LED continuously at 1Hz */
=5 0 480F LDR r0, [pc, #60] : @0x00000260 v
< - - >
| ] blinky.c | ] startup SAMD21:s v X
6void delayMs (int n);
R7 (0x00000000 7
R8 OxDFFFBFF7 8 int main (void) {
0x200000F4 > 9 REG PORT DIR1 |= 0x40000000; /* make PB30 output */
0x00000284 10 - -
0xFBFF7 11 /* toggle LED continuously at 1Hz */
R13(SP)  0x20000268 12 while(1) {
R14(LR)  0x00000147 13 REG_PORT_OUT1 &= ~0x40000000; /* turn on LEDO */
RI5(PC)  (x00000220 14 delayMs (500);
001000000 Rl 15 REG_PORT OUT1 |= 0x40000000; /* turn off LEDO */ v
[EpProject | = Registers < 2
Command 2 B Call Stack + Locals £ 8 x|
A .
#** Restricted Version with 32768 Byte Code Size Limit Name Location... Type
**% Currently used: 648 Bytes (1%) “ m.. |0x000000.. int fQ
N2
< >
z A
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet §aCall Stack + Locals |EVemcry 1
Enter or leave a debug session CMSIS-DAP Debugger t1: 0.00

26. Congratulations! You have successfully finished the first programming project for Atmel SAMD21
Xplained Pro board using Keil MDK v5 uVision IDE!
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