Getting Started Guide

IAR KickStart Kit™ for STMicroelectronics’ STM32FI103ZE

This guide briefly describes how to get started using IAR Embedded Workbench® with
IAR J-Link OB (on board) debug interface to run an example application on the
STM32FI03ZE-SK target system.

For more detailed information, see the IJAR Embedded Workbench® IDE User Guide,
which also contains the C-SPY hardware debugger documentation. This document is
reached from the Help menu in the IAR Embedded Workbench IDE.

Features of the STM32F103ZE-SK evaluation board

* STM32F103ZE device () () 1| () o

+ Stepper motor , i e

« 3-axis accelerometer e con o fiaicaicies T A TR R ERS

« Temperature sensor -

e Buzzer

« SD/MMC card slot

* 12S routed to speaker codec

* DAC one channel routed to pin

S e )

=

» USB 2.0 full speed connector S

* ADC (routed to potentiometer)

* 12C (routed to UEXT connector)

« SPI1 (routed to UEXT) ol iy | |
» 2 USART DB9 connectors -
* CAN routed to a three-pin terminal block

* JTAG/SWD interface connector (standard 20-pin)

* ETM v3 Trace connector (as defined by ARM)

e J-Link OB (your J-Link for ARM is mounted on theadwation board)

e Status LED

» Power supply LED

* Reset button

» External power connector, through J-Link and USBnfper selectable)
* Potentiometer (AN-TR)

» Color LCD

e 4 User LEDs

* One user button to simulate external events

* One wake-up button

* Joystick

* Prototype area

* Jumper for measuring power consumption from theérobtiar

* RoHS-compliant
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Install IAR Embedded Workbench for ARM

Insert the IAR KickStart Kit installation CD. TheDCcontains all the software you need to get
your project up and running. The installation peogrstarts automatically.

First choose which board you are working with, #meh move on to thEHOOSE
SOFTWARE page.

Select the IAR Embedded Workbench for ARM instaiatof your choice. We recommend the
KickStart edition which has no time limit.

CHOOSE SOFTWARE

At least one edition of IAR Embedded Workbench, our development environment and compiler, s
required. If both editions are installed use separate installation paths.

-

KickStart edition (recommended) Evaluation edition Demao edition
A code size limited edifion with A time limited edition with no o it
no time limit code size limit. A 20 state limited edition of the

AR state machine tool

Figure 1 - Install software

Follow the installation directions given on thetalktion CD. You will have to register your
product to get your license number and key. Thakdevdelivered to you via e-mail within a
few minutes. After this you will be able to insttike software. Note that it can take several
minutes for the installation files to unpack.

We recommend that you use the default directomegoar installation.

Setting up the evaluation board

Before you start IAR Embedded Workbench, IAR J-L®R (on board) for ARM (hereafter
called IAR J-Link) must be installed.

Set the following jumpers

Jumper(s) Description
PWR_SEL Pin 3-4 closed - power from J-Link OB
JTAG_SEL Open, J-Link OB is used

Table 1 - Jumper settings

Connect your computer and the IAR J-Link through tf6B connectodSB-JLINK, located on
the top left side beside the stepper motor.

The Power LED on the evaluation board should nowtbe

If this is the first time that you are using J-LitWindows will start the Install wizard. Choose
Install from a specific location.

When asked to locate the USB drivers, click therMsebutton and navigate to ther ogr am
Fil es\| AR Syst enms\ Enbedded Wor kbench x. x Kickstart\arm drivers\JLi nk\

directory.
Click Finish. IAR J-Link is now installed.

GS-STM32FI03ZE-5 2
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Running example applications

When you have installed and set up all the softwacehardware, it is time to try out one of the
example applications provided with the IAR Embediéatkbench KickStart edition for ARM.

To take full advantage of the example applicatia should have some working knowledge of
IAR Embedded Workbench IDE. For a quick introductisee the tutorials in th&RM IAR
Embedded Workbench® IDE User Guidgailable as an online PDF from the IAR Embedded
Workbench IDE Help menu.

The example described hereBiszzer which will let you control the buzzer to make aisd by
pressing the button.

From theStart menu, start the IAR Embedded Workbench IDE by shapAll Programs>
IAR Systems> | AR Embedded Workbench for ARM x.xx Kickstart >| AR Embedded
Workbench. You will get straight into théAR Information Center for ARM.

Click EXAMPLE PROJECTS.

% AR Embedded Workbench IDE
File Edit Wiew Project Tools Window Help

Ready

Figure 2 - IAR Information Center for ARM

Select in ordeBT, STM 32F10xx and finally your boardAR-STM 32F103ZE-SK.
Select thdBuzzer example.

Choose a destination folder to save a copy offtogect for testing, so that the original project
will not be updated for any changes you made dusstng.

Read theexanpl e descri pti on in the Editor window or theeadne. t xt file included in the
project.

GS-STM32FI03ZE-5 3
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ChooseProject>M ake or click theM ake button on the toolbar. The project should compitdaw
no errors (you can ignore the warnings).

# 1AR Embedded Workbench IDE
File Edit Yiew Project Debug Disassembly Simulator  Tools  Window  Help

== = =l W) R

Figure 3 - The Make button

ChooseProject>Download and Debug or click theDownload and Debug button .2 on the
toolbar to downloaded your program to the develagrbeard.

The filenai n. ¢ is now open in the editor window and the prograrstopped at the start. Click
¥

Debug>Go or click theGo button =~ on the toolbar to start the application.

The LCD is showing an IAR Systems logo. PressTtA# PER button; you will hear that the

buzzer makes a sound.

To stop C-SPY, click thBreak button 3 on the debug bar.

To exit C-SPY, click thé&top Debugging button X on the toolbar.

In order to try other example projects includedlch el p>I nformation Center to bring up the
IAR Information Center again. Remember to read the project descriptioesch project.

Short comments of the example applications included

In all example applications, there isEranpl e descri ptions or areadne. t xt that gives
more detailed instructions. Given below are sonteadxnts.

Mass Storage andUSB Mouse: A separate USB cable is needed to connect youmd@&B-B
port.

Stepper Motor Demo: +5v external power might be needed (Pin 7 ando8lsibe closed on
PWR_SEL).

Virtual COM: After you press th&o button, a separate USB cable is needed to cogoact
PC andUSB-B port. You will also be asked to install the Virt@OM driver from

\ Program Fi | es\| AR Syst ens\ Enbedded Wor kbench x.x Ki ckstart\arm exanpl es
\ ST\ STMB2F10x\ | AR- STMB2F103ZE- SK\ Vi rt ual Com Vi r COM Dri ver _XP.

After this you should be able to findR Virtual COM port underDevice M anager >Ports
(COM& LPT).

Test Demo: The code size of this example exceeds the 32K.IPhease download and test on
the 30-day evaluation editioht{p://www.iar.com/downloads).

GS-STM32FI03ZE-5 4
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Running IAR PowerPac BSP

When IAR Embedded Workbench is installed, it wWilaautomatically install an IAR PowerPac
evaluation edition along with it.

From the IAR Embedded Workbench IDE, choPseject>Add Existing Project and navigate
to your local copy of the BSP directory, sel8tdrt STM 32 _HD.ewp and clickOpen.

Rebuild and run the application (repeat step 7slal@ve), the application will start two periodic
tasks that blink the LEDs (make sure that the juspaSTAT1 E andSTAT2_E are closed).

To try other example applications included in Mpe! i cat i on/ Excl uded group. Use drag and
drop to move the RTOS start applicatio® St art _LEDBI i nk. ¢ from the folder

Appl i cati on into the folderAppl i cat i on\ Excl uded. Then move the example application of
choice from the foldeExcl uded into the folderppl i cat i on, rebuild and run.

7 AR Embedded Workbench IDE

Fle Edt View Project Debug Disassembly Jlink PowerPacRTOS Tools Window Help

DERE@&  =rloc] /vy wu@EEs s
= P

D h2aLE2EX

Workspace. * | 1aR Information Center for aptt [EERETET MV T 0E] RTosnit.c mx

[sbug STMAZFIDE 5K =l BSP_TogglelED (0); zj
oo =, 0% Delay (50):

o~ |
B (JStart_STM32_HD - Debug STM32F103ZE-5K v } :

21 3 Applicatio

2 5 Exclug static void LPTaskiveid) {
|— [ while (1} {
ywer_Printfc BSP_TogglelED (1) ;
05_Delay (200);
b
)

% USB_BULK_Echol.c

¥ USB_BULK_EchoFastc

] USB_BULK_Testc

»USB_CDC Startc
USB_HID_Echol.c

¥ USB_HID_Mouse o

USB_MSD_F3_Startc

N Start LEDBlink.c

a0 int asin(veid) {

a0 Setup 05_IncDI); /% Initially disable interzupts */

mzin

@ Output 05 InitKezn(): /% initialize 05 B
05_InitHi() ; /% initialize Hardware for 05 */
BSP_Tnic() ; /% initialize LED ports 4

/% You need to creats at least one task before calling 05 Start() #7
03_CREATETASK(¢TCBHF, "HP Task", HPTask, 100, StackHP);
05_CREATETASK(¢TCBLF, "LP Task", LETask, 50, StackLP);
05_srarei); /% Start maltitasking #
return 0;

! |

Start_STMIZ HO | o] [

Ready Ln41, Col L

||||’|il

Figure 4 - Try other examples by exchanging the iaetfile

GS-STM32FI03ZE-5 5
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Hints and troubleshooting

Change debug interface between JTAG and SWD

On the STM32 Cortex-M3 device, you can choose batvieo different debug interfaces — the
standard JTAG interface or the SWD (serial wireugdgbnterface. When you have started IAR
Embedded Workbench for ARM, you can change the gléfterface used through the project
options:

Options for, node “project1™

Categony: Factary Settings

General Options
CiC++ Compiler
Assembler

Qutput Canverter Setup  Connection l Breakpnints]
Custam Build Communication
Build Actions I -
& 1SB: Device 0

Linker bt
Debugger " ICPAP

Simulator

Angel Interface JTAG scan chain

GDB Server

[ JTAG sean chain with multiple taigets
IAR. ROM-monitar

I-Link{1-Trace

LMIFTDT r

Macraigor ,7
ROI

ST-Link
Third-Party Driver

[™ Log communication

| =

Cancel

Figure 5 - Choose JTAG or SWD debugger interface

GS-STM32FI03ZE-5 6
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Jumper descriptions

JTAG_SEL  RXLBOOT/RX1 33y Mcu EN
TX1 BOOT/TX1 S

HioE T :
v % ali.Co BP S G
; ;
— fszac
| - wsggz
: L H g'
! 'i%
i
 [EETE] o SEH c
; % | -.[i-. 3
' 5
PWR_SEL STATX E CTS2 E BOOT

Figure 6 — evaluation board jumpers

GS-STM32FI03ZE-5 7



Jumper

PWR_SEL pin 1-2
PWR_SEL pin 3-4
PWR_SEL pin 5-6
PWR_SEL pin 7-8

Description

Power from USB +5VDC
Power from USB J-Link-OB +5VDC (delf)

Power from the J-Link probe throtigln JTAG connector +5VDC

Power from external source +5VDC

9IAR

SYSTEMS

BO_1/B0_0O B0 Bl Description

Boot select 0 0 X Embedded flash (default)

Bl 1/BO 1 1 0 System memory

Boot select 1 1 1 Embedded SRAM

STAT1 E Connect status LED1 (PF6) (default closed)

STAT2_E Connect status LED1 (PF7) (default closed)

STAT3 E Connect status LED1 (PF8) (default closed)

STAT4 E Connect status LED1 (PF9) (default closed)

CTS2_E Connect UART2 RS232 CTS signal (default ppen

3.3V MCU EN Connect 3.3V supply to STM32F for current consuniptneasurement
- - (default closed)

JTAG_SEL Disconnect J-Link on board (default open)

RX1_BOOT/RX1

RX1_BOOT connects RS232_1 to PA10
RX1 connects RS232_1 to PB7 (default)

TX1_BOOT/TX1

Table 2 - Jumper settings

TX1 BOOT connects RS232_1 to PA9
TX1 connects RS232_1 to PB 6 (default)

Note: Square pads indicate pin 1.

GS-STM32FI03ZE-5



Board layout

PWR USB-B JTAG  USB-  Stepper

JLINK moto
Trace
USB_CLE T ‘ S
PWR LE I
JTAG LED =8 T R
i) G : :
USER :
button s
Joystick J1 e ol 3 4 4
b Pt s
WK —U P T T A ] = @
button o o e SR S T <)
. . v
( 1
Trimpot E2r ' 3 403 11 Ele
AN_TR oo od 1 . Y NI -
AU O OU i ' LTI TR
SEEENTEEE B (AR
HH N
: (BN E —|—| . :.].. 3 f]
1 _fﬁj_iie—ﬂ N A
- ; ".]_—1: ? 19°TE _['][":: :
y A1 i ) EEkE 1201 ]
: ElpEpipEE's | B REe EEER 18
- -—-E- l:lgn‘ - h = 1 -]h ———

LCD STAT Temperature Accelerometer | amper  Reset
LEDs  Sensor button button

Figure 7 — evaluation board connectors

The stepper motor needs 700 mA. Supply the boattexternal power when using it.

GS-STM32FI103ZE-5
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3V _BAT

]

T RS232 1

DATA_MOTHER

RS232 2

ADDR_MOTHER

Buzzer

Camera

CAN

UEXT
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Input/output

TheUSER button is connected to the STM32F103ZE pin 93 (PG8

TheWKUP button is connected to the STM32F103ZE pin 34 (WAOUP/USART2_CTS/
ADC123_INO/TIM5_CH1/TIM2_CH1_ETR/TIM8_ETR).

The TAMPER button is connected to the STM32F103ZE pin 7 (FTABIPER-RTC).
TheRESET button is connected to the STM32F103ZE pin 25 (NRS

The joystickJ1's right is connected to the STM32F103ZE pin 92 TARSMC_INT3).

The joystickJ1's left is connected to the STM32F103ZE pin 127 {IRPGGSMC_NE4).

The joystickJ1's down is connected to the STM32F103ZE pin 1281®E6SMC_A24).

The joystickJ1's up is connected to the STM32F103ZE pin 129 (FE3MIC_A25).

The joystickJ1's center button is connected to the STM32F103ZE182 (PG15).

A power-onPWR LED shows that the board is powered on.

TheSTAT 1 LED is connected to the STM32F103ZE pin 18 (PFBIBDIN4/FSMC_N/ORD).
TheSTAT 2 LED is connected to the STM32F103ZE pin 19 (PFAZADIN5/FSMC_N/REG).
TheSTAT 3 LED is connected to the STM32F103ZE pin 20 (PFSZBDIN6/FSMC_N/OWR).
TheSTAT 4 LED is connected to the STM32F103ZE pin 21 (PFZADIN7/FSMC_CD).
The LED by the nameED indicates the JTAG status.

TheUSB_C LED indicates that information is sent over USB.

A trimpot AN_TR is connected to the STM32F103ZE pin 44 (PC4/ADdN24).

A color LCD display with a resolution of 132x13Xels.

GS-STM32FI03ZE-5 10
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Prototyping area

The prototyping area permits adding of new comptsen

A Ciwese

62 C6.
Qs

0t

D3
{3
R ;

PA4
PCS
PC13
P63
PFé
PF2
PF8
]
UBAT
PGés
PF10
PBS

A —

Lo
%

E

_E
®,0
ok

cl
I3

state_eh /
[R
L)
TAMPE

STATS,
CTs2,

PDé

UREF-~

AGND

3.3vA

UREF+

GND

3.3v e
+6y_use 4
+8U_USB_JLINK
+8Y_J-LINK
U_IN

RST

MP 787616-1

Figure 8 - Pins connected to the prototyping area

Clock circuit

The oscillatorQ1 at 8 MHz is connected to the STM32F103ZE OSC_Ngmd the OSC_OUT
pin.

The oscillatorQ2 at 32.768 kHz is connected to the STM32F103ZE PQ3€32_IN pin and the
PC15/0SC32_OUT pin.

GS-STM32FI03ZE-5 l
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External connectors description

JTAG

2 4 6 8 10 12 14 16 18 20

Lm e

Pin # Signal name Pin # Signal name
1 +3.3V 2 +3.3V
3 TRST 4 GND
5 TDI 6 GND
7 TMS 8 GND
9 TCK 10 GND
11 RTCK 12 GND
13 TDO 14 GND
15 RST 16 GND
17 GND 18 GND
19 +5V_JLINK 20 GND

TDI InputTest DataIn. This is the serial data input for the shift régis

TDO OutputTest Data Out. This is the serial data output for the shift ségi. Data is shifted out
of the device on the negative edge of the TCK digna

TMS InputTest Mode Select. The TMS pin selects the next state in the TARSstaachine.

TCK InputTest Clock. This allows shifting of the data in, on the TM&larDI pins. It is a
positive edge triggered clock with the TMS and T&lghals that define the internal state of the
device.

TRST InputTest Reset. This signal resets the JTAG controller.

RTCK OutputReturn Clock. This is a synchronization signal which the JTAdBector uses to
acknowledge that it is ready to receive/transmit.

JTAG is used for programming and debugging the MCU.

GS-STM32FI03ZE-5 12
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RS232_1
Pin # Signal name

NC

TIM1_CH2/TX1 or USART1_TX

TIM1_CH3/RX1 or USART1_RX

NC

GND

NC

NC

NC

OO NOOUHAWN P

NC

RS232 2

Pin # Signal name

NC

USART2_TX

USART2_RX

NC

GND

NC

CTS

RTS

O ONOOO A WN P

NC

UEXT
Pin# Signalname Pin# Signal name 2 4 6 8 10

VCC 2 GND

USARTL TX 4 USART1_RX

I2C2_SCL 6 12C2_SDA

SPI1_MISO 8 SPI1_MOSI

OIN W[k

SPI1_SCK 10 CS_UEXT

GS-STM32FI103ZE-5 13
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SD/MMC card slot

11

JuH/08

Pin # Signal name Pin# Signal name
1 SD_D3 2 SD_CMD

3 GND (VSS1) 4 VDD

5 SD_CLK 6 GND (VSS2)
7 SD_DO 8 SD_D1

9 SD_D2 10 WP_E

11 NC 12 NC

13 CP_E 14 3.3V

15 3.3V

SD_DO0-3 I/O Memory Card Interface Data 0-4. These are the data lines for the SD/MMC
connector. They could be both input and outputtierMCU depending on the data flow
direction.

SD_CMD OutputMemory Card Interface Command. This is a command sent form the
processor to the memory card and as such it isubrpm the processor.

SD_CLK OutputMemory Card Interface Clock. This signal is output from the MCU and
synchronizes the data transfer between the menasdyand the MCU.

WP_E InputWrite Protect. This signal is input for the MCU.
CP_E InputCard Present. This signal is input for the MCU.

CAN

Pin # Signal name
1 CANH

2 CANL

3 GND

GS-STM32FI03ZE-5 14
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Audio Out
Pin # Signal name ﬁ
1 LEFT ®
2 GBUF ERZC L1
1-L
3 RIGHT -

LEFT OutputL eft channel output.
GBUF OutputVirtual ground for audio output.
RIGHT OutputRight channel output.

1
PWD
Pin # Signal name
1 Power input
2 GND 2

The power input should be +5 VDC, 500 mA (700 mAewlthe stepper motor is used).

VBAT

Pin # Signal name
1 +

2 -

The RTC (real-time clock) and backup registerstmapowered by VBAT.
The voltage should be 1.8 t0 3.6 V.

GS-STM32FI03ZE-5 15
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imamunl

F

|

oobo
. u}
FE* noH
EERESEFER

§ B R [ns
2541 ..'z %L P " g 3
" FTIHT d ..‘".E =
]3] o oodo
BijRaiagaivaagasfagaaadgi:

Pin# Signal Description Pin# Signal Description

1 VCC 3.3V 2 TMS

3 GND 4 TCK

5 GND 6 TDO

7 NC 8 TDI

9 GND 10 RST

11 GND 12 A23

13 GND 14 A19/TDO Depends on R156/R157
15 GND 16 A20/TRST Depends on R160/R161
17 GND 18 A21

19 GND 20 A22
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ADDR_MOTHER

eyl

5

MR
T
T T

13
17

DOR_MOTHER

/s

46
fef=

CZe 1 [

[ze | [

18 ] |

Description

Pin# Signal
VCC
VCC
VCC
VCC

2

Description

Pin# Signal
AO

Al

A2

A3

VCC

10
12
14
16
1

A4

GND
GND
GND
G

A5

11

A6

13
15
17
19
21

A7

ND

8

A8

DOWN
DISC

20
22

A9

Al10
All
Al2
A13
Al4
Al5
NC

NC

NC

A19

3
2
1

E
E
E

N
N
N

24
2

23
25
27

6

28
3
3

LEFT

0
2

29
31

RIGHT
A23
A22
A21
A20

34
36
38
40

33
35
37

39

17
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DATA_MOTHER

13

15
3

| =T

[de 1 [
1

Description

Pin# Signal

Description

Pin# Signal

VCC
VCC
VCC
VCC
VCC

DO

D1

D2

D3

10
12
14
16
18
20
22
24
2

D4

GND
GND
G

D5

11

D6

13
15
17
19
21

D
D
D

N

D7

GN

D8

GN

D9

CP

D10
D11
D12
D13
D14
D15
/OE

CNTRL

23
25
27

CPLD_INT

6

NC

28
30
3

NC
NC
STAT2
STAT1
UP

29
31

2

34
36
38
40

33
35

NC

/IBHE
/BLE

37

TEMP_ALERT

39

18
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Pin# Signal Description Pin# Signal Description
1 DO 2 GND
3 D1 4 GND
5 D2 6 GND
7 D3 8 GND
9 D4 10 GND
11 D5 12 GND
13 D6 14 GND
15 D7 16 GND
17 AO 18 GND
19 Al 20 GND
21 A2 22 GND
23 /OE 24 GND
25 IWE 26 GND
27 NE2 28 VCC
29 NC 30 VCC
31 CPLD_RST 32 VCC
33 CPLD_INT 34 VCC
35 12C2_SCL 36 VCC
37 12C2_SDA 38 VCC
39 MCO 40 VCC
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Troubleshooting

If you are unable to find the cause of a problegnresetting the evaluation board by using the
reset button on the board. Then restart the C-SeébuBger in the IAR Embedded Workbench
IDE. You can also try disconnecting and reconnedtire power to the evaluation board, pressing
the reset button and then restarting C-SPY.

Disclaimer

Information given in this document is intended dmbp for the user. IAR Systems shall not be
held liable for any losses or problems arising fuasing the information given in this document.

IAR KickStart Kit content Trademarks etc.
IAR Systems, IAR Embedded Workbench, C-SPY,
* Welcome letter visualSTATE, From ldea to Target, IAR KickStart KiAR
llati PowerPac, IAR YellowSuite, IAR Advanced Development
* Installation CD Kit, IAR and the IAR Systems logotype are tradersark

registered trademarks owned by IAR Systems AB.nklis a

* STM32F103ZE-SK evaluation board trademark licensed to IAR Systems AB.

« USB A-B cable

All other trademarks or registered trademarks roeetil in
this document are the properties of their respeativners.
© Copyright 2010 IAR Systems AB.

Part number: GS-STM32F103ZE-5.
Fifth edition: November 2010.
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