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Introduction

This document is intended to help users prepare a Windows system to connect to an Apollo
Class SoC. The Ambiq Apollo SoC is currently supported by 3 tool chains:

1. Eclipse(MARS)/gcc
2. Keil MDK
3. IAR EWARM

Before installing or using any of these tool chains, the user should first install the Ambiq Con-
trol Center, as discussed in Section 2 Installing and Using the Ambiq Control Center on page 6. All
of the examples shipped in the Ambiq Control Center come with source code as well as pre-
compiled binaries from each of the tool chains. Even without a tool chain installed, one can run
all of the example programs from the Ambiq Control Center by selecting the AMFLASH utility.

Once the Ambiq Control Center is installed, the user can then download the desired tool chain
as discussed in the appropriate section below.
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Installing and Using the
Ambiq Control Center

The Ambiqg Control Center installer provides most of the tools needed for connecting to an
Apollo Class SoC. This includes USB drivers for the in-circuit debugger interface, and a custom
version of OpenOCD, along with a few other utilities. This portion of the document will explain
the process of installing the Ambiq Control Center.

2.1 Running the Installer

Along with the development hardware, an executable installer for Ambiq Control
Center should be available

1. Obtain the installer by going to https://support.ambiqg.com.

2. Run the installer.

AmbigCon...

3. After running the installer, a “Do you want to allow the following program from
an unknown publisher to make changes to this computer?” message will
popup. Answer Yes to this prompt.
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4. The AmbiqControlCenter initialization dialog will first be shown. After a few sec-
onds, the Welcome panel will appear, click Next to advance to the License
agreement screen, and click Accept.

[ e (it ————— |t |

L F AW\QCW o AMW
Welcome to the AmbigControlCenter Setup Wizard License agreement

The Setup Wizard willinstall AmbiaControiCenter on your computer, Click Next” to To continue you must read and accept the terms of this agreement. If you do
continue or "Cancel” to exit the Setup Wizard. not want to accept the Ambig Micro License Terms, dose this window to
cancel the installation.

Copyright (c) 2015, Ambig Micro
All rights reserved.

[ »

Redistribution and use in source and binary forms. with or without
modification. are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer. -

s [ ]

5. Keep the default C:\AmbiqgMicro\ as the installation folder, click Next to accept
it. In the next panel, choose a Typical installation.

This will install all of the necessary components for the AmbiqSuite. Note that
the Eclipse and gcc based tool chain is installed separately and is covered in
Section 3 Installing and Using the Eclipse/gcc Tool Chain on page 24

o N “AmbiaControlCenter Setip Wizard ° [> AmbigControlCenter Setup Wizar

Select installation folder Choose the setup type that best suits your needs

. Typical

Eolder: Start installation of default features.

C:\AmbigMicro\ v | Browse...

2

ot s - . Custom

e e AR ON W 21M O Select which features are installed.
Space available on drive: 354GB ]
Remaining free space on drive: 354GB )

Cancel Cancel
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6. Next, click Install, and wait for the installation process to continue.
[ | ‘

—° [ AmbigControlCenter SelLip Wizard *G—— () AmbigControlCentaF Se i Wizar W
Begin installation of AmbigControlCenter Installing AmbigControlCenter...
Click "Install” to begin the installation. If you want to review or change any of your Please wait while the Setup Wizard installs AmbigControlCenter. This may take
installation settings, dick the "Back” arrow. Click "Cancel” to exit the wizard. several minutes.

- AmbiqDrivers Setup

Extracting the main application fies. ..

A sub-installer for the drivers for the FTDI debugger interface on the EVK board
will be started from the main installer at this point, displaying the following
panels:

_ 21 |-} AmbicDrivers Setup Wizard

Begin installation of AmbigDrivers Thank you

Click “Install® to begin the installation. If you want to review or change any of your AmbigDrivers has been successfully installed.
installation settings, cick ‘Back”, Click “Cancel" to exit the wizard.

Cancel |

This action installs two sets of drivers. The first is the standard FTDI drivers for
the AmbigMicro instance of the FT4232H or FT2232H device used as the
debugger interface. The second set of drivers is the libusbK driver which is used
by the openOCD daemon to control the serial wire debugger (SWD) interface
pins on the Apollo SoC.

Note that during the driver installation, particularly if this is the first time that
the FTDI drivers have been installed on the target Windows system, a red dia-
logue may pop up warning that the driver being installed cannot be verified. In
order to continue driver installation, click Install this driver software anyway.
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.
1 Windows Security

Eﬁ) Windows can't verify the publisher of this driver software

< Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device.

Install this driver software anyway

Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

v | See details

Once the driver installation is finished, the main Ambiq Control Center installer
will continue to its completion.

7. Click Finish.

=1 AmbiqControlCenter Setup Wizard

Installing AmbigControlCenter... Thank you
Please wait while the Setup Wizard installs AmbigControlCenter. This may take AmbigControlCenter has been successfully installed.
several minutes.
Status: Configuring AmbigControlCenter I
i o "

Cancel

At this point, the Ambiq Control Center and FTDI drivers should be fully
installed at the selected location (C:\AmbigMicro by default).
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2.2

Apollo EVB Board Stack and Integrated Debugger
Interface Overview

While the tool chains and examples depicted in this document can be used with
any board with a suitable debugger connection and peripheral chips, the focused
discussions herein are the Apollo EVK board as shown in Figure 2-1. The EVK con-
sists of a two board stack. The top board shown in the figure is the EVK base board
which has the Apollo SoC mounted dead center on the board. The lower board,
partially visible in the figure, is a sensor board that gives this EVK stack the “person-
ality” of a sensor platform suitable for modeling a wearable device or a sensor hub.

As seenin the figure, the Apollo EVK base board has two methods of connecting to
the debugger in one the supported tool chain IDEs to the EVK:

1. Standard 10-pin ARM ULINK2 style connector.

2. USB connection facilitated by an FTDI FT4232H chip on the Apollo EVK base
board.

Figure 2-1 shows the USB connection in use and the jumpers set appropriately to
support the FTDI based connection. One should refer to the Apollo EVK documen-
tation for more details on jumper settings.

Figure 2-1: Apollo EVK Board

| ;1“:2 3 | v--"".:‘

195 @am

APOLLO EVALUATION BOARD

The Apollo EVK base board is supported by the openOCD debug daemon which
controls the SWD pins via FT4232H channel A. The openOCD daemon presents a
gdb connection to a debugger in the Eclipse IDE and the IAR IDE. Thus Eclipse and
IAR eWARM use this mechanism to connect their IDE/debugger applications to the
Apollo SoC. Ambiq Micro provides an AGDI driver for the Keil MDK IDE connection
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2.3

to the Apollo SoC’s SWD pins. The Apollo SoC SWO pin is connected to FT4232H
channel Cand presents as a Windows Com Port. These details are discussed further
in the sections below.

The AMFLASH Utility, discussed in Section 2.4 Using the Ambiq Control Center on
page 12, uses the openOCD daemon to control the Apollo EVK base board. It allows
one to download and run precompiled binaries of the example programs right out
of the box.

Using the CoreSight 10-Pin Debugger Socket

One can use the ARM 10-pin CMSIS connector to debug embedded firmware on
the Apollo SoC by using a Keil ULINK2 USB probe with the Keil MDK IDE or an IAR
iJET USB pod with the IAR EWARM IDE. Change the EVK jumpers to the configura-
tion shown in Figure 2-2

Figure 2-2: Setting EVK Jumpers for Use with ULINK2 or iJET

pygg $ CDAD £ G249 |
@ ambiamicro

APOLLO EVALUATION BOARD
C2uns .t('.l

Sl &,
par 3 R10Z
OF
INs cu
Rloa'APOLL(} L

\ JP9
\@ A= - cH2
37 \
Y‘GND
| Y
\
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2.4

Using the Ambiq Control Center

Everything that one needs to experience the Apollo SoC and to run the provided
example programs can be accomplished with the Ambiq Control Center and the
AMFLASH utility without downloading or installing any of the 3 tool chains.

1.

Once the Ambiq Control Center is installed, go to the utilities menu and select
the AMFLASH utility.

Check that the drivers installed correctly by launching openOCD from within
the Ambiq control Center.

Aming Control Cenver I8 e = | -

@ ambiamicro frome  ©@Apout i Contact

%;,

AM Flash OpenOCD

3=mon

The windows command shell pop up:

-

i - — T — — —
C:\Windows\system32\cmd.exe - C\Ambighicro\/CpenOCD/fopenocd.bat boardiam-a

L —
Open On—Chip Debugger B.97.8-dev—00032-g7e?8led—dirty (2815-B4-29-18:38>
Licensed under GHU GPL vu2
For bug reports, read
http:/sopenocd.sourceforge .net/doc/doxygensbugs . html
Info : FIDI SWD mode enabled
cortex_m reset_config sysresetreq
adaptel speed: 188 kHz
JTAG->SUD
: clock speed 186 kH=
: SUD IDCODE Bx2badl1477
: apollo.cpu: hardware has 6 breakpoints, 4 watchpoints

3. Make sure that it says 6 breakpoints and 4 watch points.

If these numbers are shown, then the drivers are functioning correctly for
debugger access to the Apollo SoC over the FTDI chip. If the OpenOCD com-
mand shell looks correct, skip the next paragraph to continue with using the
AMFlash utility.
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If this does not succeed, first try a power cycle of the Apollo EVK and restart
OpenOCD. If that does not resolve it, try retargeting the drivers using the driver
control panel in the Ambiq Control Center. Try using the Install libusbk radio
button. This will reinstall the drivers needed by openOCD and AMFlash.

F. Ambig Control Center . - ] (=)
I @ ambiamicro fHome @About X Contact
‘ Documentation Installed Driver: libusbK Driver Descriptions and Implications:
Install libusbk | Install FTDI
Examples - libusbK: When installed, this driver enables OpenOCD to be used as the
debugger through the on board FTDI on the EVK for Eclipse and IAR. In
Utilities addition, this allows the user to program the device using AMFlash and

Need some help?
Open the Install Guide.

Open Guide FTDI: When installed, this driver enables Keil to use the on board FTDI on
the EVK for debugging. Otherwise, a supported Keil debugger must be used

and connected to the 10-pin ARM connector to debug with Keil
Programming with AMFlash and AmbigControlCenter is not posibble.

AmbigControlCenter. If this driver is not selected this functionality is lost.
Driver

Ambiq Micro 2015

Once OpenOCD is working as expected, AMFlash will be able to operate prop-
erly. Since AMFlash quietly starts the openOCD daemon as needed, the ope-
nOCD command shell will need to be closed, which will kill openOCD. AMFlash
may not function properly if openOCD is already running. However, start ope-
nOCD in acommand shell if working with Eclipse (see also Section 3.2.2 Starting
OpenOCD on page 28).

2.4.1 Ambiq Control Center Documentation

The Ambiqg Control Center gives access to lots of installed documentation using
the Documentation option, as follows:

Figure 2-3: Ambiq Control Center Documentation Options

.= Ambiq Control Center ¥ -
@ ambiamicro frHome @ About ' Contact

Documentation
Examoes E II E I
Utillties

Driver Ambiq Suite Application Board Docs Datasheets Mcu
User Guide Motes Registers

Ambig Micro 2015
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The AmbiqgSuite User Guide contains the doxygen extracted documentation for
the APIs.

Figure 2-4: AmbiqgSuite User Guide

o] BB e

C N | [ fileyric .-’Arnb\un:rDJ’AmbquultEfdocsf‘usEr guide/user_guide.html

| |
‘ 2% Apps (] Imported From Firef.. [ Home20+ ¥ System Dashboard -.. [ Imported From IE » (7] Other bookmarks

@ AmbiqSuite User Guide o.03sr10

Main Page Modules Data Structures Files

AmbiqSuite Overview

Introduction

This user guide provides a raferance for all functions, data structuras, libraries and examples provided as part of
the AmbigSuite Development Package.

What is it?

Ambigsuite 15 an extensive sulte of software tools designed 10 simplify and speed up development with ambig
Micra MCUs_ It includas documentation. libraries. examolas and functions. which ars antirely written in C. 10

The Ambiq Control Center also provides quick access to several application notes,
including this Windows debugging application note (Quick Start Guide). It con-
tains a similar app note explaining how to setup and then use a Linux platform for
debugging the Apollo SoC. It also contains an app note explaining how to activate
the AGDI driver for Keil that enables Keil debugging using the FTDI chip on the
Apollo EVK Base board with needing a separate ULINK2 USB debug probe.

Figure 2-5: Ambiq Control Center Application Notes

=
- Ambig Control Center

L N N EI—‘Q
Select app note below:

agdi_keil_addon
linux_debugging

windows_debugging

The board documentation accessible from within the Ambiq Control Center
includes the user’s guide for the Apollo EVK Base board as well as schematics for all
of the boards in the Apollo EVK stack. The current Data Sheet for the Apollo SoC
can also be easily accessed from within the Ambiq Control Center.

Finally, detailed Apollo programmable register documentation can be easily
accessed from within the control center by clicking on the SoC documentation
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button. The browser will be automatically loaded with an index page that lists
every peripheral block in the SoC as well Cortex system registers, see Figure 2-6.

Figure 2-6: Register Documentation Block Selection

[) AmbicSuite User Guida: 4 %
C # | [ filey//CyambigMicrofAmbigsuite/docs/registers/apollo/index html il = =
£ Apps (] Imported From Firet.. [ Home20+ & Systew Dashboard -.. (7 Imported From [E - § [COMCU-1041RTLb... » [ Other bockmaris

@ Apollo Register Documentation
- — [

Select a Peripheral to View its Register Documentation.

Integrated Trace Module

Trace Port Intarface Unit

Nestad Vactored Interrupt Controller
System Control

System Timer

anzlog Digital Converter Control
Clock Genarator

Counter/Timer I
General Purpose 10

12C/SPI Master

120/5PI

MCU Ui
MCU Reset

e
Real Time Clock

URRT Serial UART
cou Voltage Comparator
WET Watchdag Timer

Apolo Ragster Docurmentation. (1) ambigMicro copwart 2015
nse

This Gocumentation is licensed and distributed under the BSD 3-Clausz Lica

Selection of the GPIO block for example will give a page listing all of the registers in
the GPIO block. Clicking on one of the register names will open a page detailing
the definition of the bit fields in that register. Selecting the GPIO CFG A register for
example will provide a page like the one shown in Figure 2-7.

Figure 2-7: GPIO Register Selection

i cH

registers/apollo/pages/gpio.regs himi Wicro/Ambiqsuite/docs/registers/apollo/ pages/gpio.regs hmisCFGA o=

0. @ Systam Dushbowed . (3 Imporied From & [COMCU-104 RTLb. = (3 Ctherboskmads

£ Apps [ Inporied From Fet. ] Home20- (3 Imported FromE @ [COMCU-L04 RTLb. o () Ctherbosmadks £ dpps (3 bmperied rom Fie

Address

@ Apollo Register Documentation R o
ey | S

GPIO - General Purpose 10 | Example Macro Usage

GPIO Register Index

0x00000000:
0x00000004
0x00000008:
0x0000000C
0x00000010:
0x00000014
0x00000015:
0x0000001C
000000020
000000024
0x00000025:
0x0000002C.
0x00000030:
0x00000040:
0%00000044
0x00000045:

Register Fields

2 P 2 % 2z 2 B ) 1 w o e
0x0000004C DRELpurs giote CROTINTD CMOTOUTCFG CROTINCFG CPOSINTD CPOBOUTCFC CROSINCFG CPIOSINTD GPIOSOUTCFC CPOSINCFG GMOAINTD CPIOAOUTCFC CMO4
0X00000050  <raE - GPIO cont % e 0x0 0 () 0x0 00 00 o0 00 ) 00 o
0100000054

0x00000058
0x00000060
0x00000080
0x00000084:
0x00000088
0x0000005C
x00000090
0x00000094
0x00000098
0x0000005C
0x000000A0
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2.5

AmbiqSuite Content Structure Overview

The AmbiqgSuite ships with 8 directories at its top level as shown in Figure 2-8.

Figure 2-8: Top Level Directory of AmbiqSuite

Pl < 05(C) » AmbigMicro » AmbigSuite » - [ 43 [ Search Ambi

Organize =

7 Open

Include in library

Share with =

New folder

gSuite

# Downloads “  Name Date modified Type Size
] Recent Places -
| . boards 10/30/2015 8:55 AM  File folder
. bootloader 10/30/2015 8:56 AM  File folder
B Desktop . — e :
S . devices 10/30/2015 8:56 AM  File folder
9 Libraries 3 e e =
o E docs 10/30/2015 8:56 AM  File folder
| Documents o 5 :
7‘| = . mcu 10/30/2015 8:55 AM  File folder
it
s | third_party 10/30/2015 8:56 AM ~ File folder
d? Music A
Pict . tools 10/30/2015 8:56 AM  File folder
[ res
= I = utils 10/30/2015 8:56 AM  File folder
I B videos e
. AM-BSD-EULA.bd 10/30/2015 2:05 AM  Text Document
m& Homegroup § o .
l | Makefile 10/30/2015 2:05 AM  File
A DBaker = .
— . README.txt 10/30/2015 2:05 AM  Text Document
1% Computer ) .
— || VERSION.txt 10/30/2015 2:05 AM  Text Document
€W Network
[E Control Panel 1
© Recvcle Bin | < | i C "
boards Date modified: 10/30/2015 8:55 AM
File folder
A o

Selecting the boards directory shows us that users can navigate to directories sup-
porting any of the 3 board configurations: EVK base board stand alone, EVK base
board plus EVK sensor board or a 3 board combination consisting of the EVK base,
EVK sensor and the EVK Bluetooth Low Energy radio board. For this discussion, see
Figure 2-9 for EVK base board directory.

Figure 2-9: Diving into a Board Directory, Such as the one for the Apollo EVB Base

« AmbigSuite » boards » apollo_evk_base »

Organize »  Includeinlibrary = Sharewith v New folder

I 8 Downloads = Name

%] Recent Places
bsp

eamples
Makefile

B Desktop
4 Libraries
[ Documents
Git
o) Music
&) Pictures
I B \idene bl ! m 4

} 3 items

The Board Support Package (BSP) directory contains code that is specific to the tar-
get board configuration. It contains files that assign uses to pins on the Apollo SoC
and assign devices to the appropriate I/0 master. The contents of the BSP directory
are different for every board configuration supported. Finally, if the user dive into

the examples directory for the EVK base board, they will see a long list of examples
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provided with the AmbiqgSuite. None of the examples in this directory requires sen-

sors or Bluetooth.

Figure 2-10: Contents of the EVK Base Board Examples Directory

f(-\ 9 | |« boards » apollo_evk base » examples » - Search examples e ‘

Organize Include in library + Share with =
. Name :
B Desktop s
, adc_vl
w4 Libraries - N
= o o | binary_counter
8] oCcumel
__.‘ - L 1. clkout
3: Musi . coremark
usic
pi . coremarkLP
|| Pictures
i o |, deepsleep
1deos
|. deepsleep_wake
{ Homegrol
‘% DB group | flash_write
aker
l 2 1. hello_fault
/M Computer
‘.! e . hello_world
(o}

@ Control Panel
& Recycle Bin

1 Apollo2_audio_o
1 apollo2_cache
1 csp_ref_design

J Hillcrest

\J iosspi_shub

1 T1503C_SPI

1) Ambig Micro Eng
|4, blinky_for_brazo_
i; blinky_for_brazo_
L1 blinky_for_brazo |
1, data_logger.zip

i_i for_shelby_meeti

1) Hillcrect.zin
, 24 items

1

. hello_world_uart

. iomi2¢c_host_side

. iosi2zc_hub

. itm_printf

. pwm_gen

. reset_states

. rte_print

. stopwatch
timer_plot

. timers

. uart_printf

. vcomp_interrupts

. watchdog

Makefile

New folder

Date modified

10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 8:56 AM
/30/2015 8:56 AM
/2015 8:56 AM
10/30/2015 8:56 AM
10/30/2015 2:05 AM

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File

1

The AmbigSuite ships with precompiled binaries for all of its examples. All of these
binaries can run from directly within the Ambiq Control Center by selecting Exam-
ple button from the main panel see Figure 2-11.

Figure 2-11: Example Selection Dialog

R Amuqcmcg ~ '.._.,-. -

@ambiamicro

Documentation

e @apour Wo

Select Board  ~

Select Example

Board - Example

Examples Description
Driver
Ambiq Micro 2015
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2.6

If the apollo_evk_base board and the hello_world example is selected, then the
panel in Figure 2-12 is shown

Figure 2-12: Example Selection

- Ambig Control Center . o - ] = | L
@ambiq micro MHome @ About B Contact
Documentation SelectBoard  « apolio_evk_hase - hello_word
Exzmples : This example prints 2 "Hello World" message with some aevice info
over SWaQ at 1M baud. To see the output of this program, run AMFlash,
Utilities HHIEESEIDE - and configure the console for SWO. The example sleeps after it is done
printing.
Driver

Ambiq Micra 2015

The example description text is derived from the doxygen markup in the example
source file. A button will open the directory containing the selected example (e.g.,
hello_world in this case). Pressing Run causes the precompiled binary for the
example to be downloaded onto the EVK and then run using the openocd debug-
ger interface. Note that Run is a pull down allowing the selection of a specific
binary compiled with the desired one of the three tool chains (gcc, Keil, IAR). This
selection option is very convenient when experimenting with the ULP Benchmark
example.

Using the AMFLASH Utility From Within the Ambiq
Control Center

Everything that one needs to experience the Apollo SoC and to run the provided
example programs can be accomplished with the Ambiq Control Center and the
AMFLASH utility without downloading or installing any of the 3 tool chains. Once
the Ambiqg Control Center is installed, go to the utilities menu and select the
AMFLASH utility as shown in Figure 2-13.

Figure 2-13: Launch the AM Flash Utility from within Ambiqg Control Center
[ e ™ N T |

@ ambiamicro frrome @ Aout

AM Flash OpenOCD

Flash Ltilsty 4 Start OpenOCO
Consote Dasmun.

18 A-SOCAP1-QSGAO2EN v1.0



Apollo SoC Windows Quick Start Guide

Installing and Using the Ambiq Control Center

The AMFlash utility is a standalone program that can also be launched from anicon

that was added in the desktop during the installation process. Either way, the
startup screen of AMFlash Utility is available.

Figure 2-14: AMFlash Utility

. AM Flash

File Edit Save

@ ambiamicro

iP

Console Memory

Step 1: Select Binary File to Program (.bin):

C\AmbigMicro\AmbiqSuite\boards\ | Browse
b

Step 2: Setup: Step 3: During: Step 4: After:
MCU: |Apolle v SWD kHz 1000 I Verify Image
Interface: | Autodetect v Erase Method:

I — ¥ = T | Run Image

Qo

Address Of‘f;e‘t: 0}(0 ecessar) ElgES ass erase
Output

Program MCUReset | | Clear

N

There are 3 main panels in this utility:

= one for downloading a programming to the Apollo SoC;

= one for erasing all of the integrated FLASH on the Apollo SoC.

one for displaying console output from things like debug printf statements and

In order to run the hello_world example, the console output must be open, so that

must be setup first. Push the button on the Consoletab.
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Figure 2-15: AMFlash Utility Console Panel

0.7 AM Flash

File Edit 5Save

@ ambiamicro

Program

Memory

UART Configuration:

Select Port:
Disabled -| [e]

Baud Rate: 115200

ITMW/SWQ Configuration:

Select Port:
Disabled -] [¢]
Baud Rate: 1000000

ShowITM Window
Show Plot Window

Start | | MCUReset | | Clear

| S £

The console panel gives access to a large number of viewing options, starting with
displaying the output from Apollo UART, if it is configured to use GPIO[35] and
GPIO[36]. These pins are hard wired to FTDI FT4232 channel D on the Apollo EVK
base board. Usage of this UART is infrequent because the UART is usually dedicated
to talking to the Bluetooth radio device. The console will be discussed much later.
First, activate the ITM/SWO (serial wire output) display using the ITM/SWO console.
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2.6.1 Connecting the Com Port for the SWO Output Pin to AMFL

To use this console the user will need to configure it to use the appropriate COM
port to collect the SWO packets from the Apollo SoC as shown in Figure 2-16:

Figure 2-16: Autodetecting the SWO COM Port

" AM Flash

File Edit Save

@ ambiamicro

Program Console Memory
UART Cenfiguration:
elect Port:

Dicabled - |§|

Baud Rate: 115200

ITM/SW 0 Configuration:
Select Port:

Disabled ~] [¢]
D’scbl: : B
COMLO
COWE1
COMe2
R T v e
Start MCL Reset Clear
1§ y

Selecting the autodetect option and clicking Start causes AMFlash to search the
available COM ports for the one connected to the SWO pin. When it finds it, it
makes it the selected port and starts the ITM/SWO console. The Ambiq print utili-
ties use ITM stimulus register 0 to implement a printf library. Use this console to see
the hello_world example’s output.
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2.6.2

2.6.3

Downloading and Running the Hello World Example

Downloading and running a program like the hello world example in the EVK base
examples directory is very easy with AMFlash.

1. Go to the Program panel of AMFlash, and browse to the hello world example
directory.

2. Browse into the eclipse_gcc\bin directory.
3. Click on hello_world.bin.

4. At this point, click Program, to download the hello world example into the
Apollo flash in preparation for running it.

A flash progress bar will be shown as it downloads. When download finishes,
run it is to issue a reset to the Apollo SoC.

5. Click over to the console panel and see the Hello World output. Easily rerun the
example by clicking the MCU Reset.

Figure 2-17: Downloading and Running the Hello World Example

- -
. AM Flash |

@ ambiamicro | | & ambiamicro

Program Console Memory

l Step 1: Select Sinary File to Program (.tin):

C\Ambighicro\ AmbiqSuite\boardstapello_evk_ baselexamplesihello_wo ld\=clipse_gee\bin\hello_world bin Browse

Step 2: Setup: Step : During: Steo 4: After:

MU [apelio ~| SADKHz 1000 9] Verify Image
Interface [AM-FT4212 - Erace Method:

] Run Image
@ NecessaryPages (© Mass Erase

Address Offset: 00

Show ITh Window

Shew Plot Window

Progrem McURsset | [ clmar Stop I TACD Rocet Clear

Flashed | Flshed
L - L

Show ITM Plot Window and the Show ITM Window Options

AMFlash can extract data samples from values written to ITM registers 24 through
27 and a number of the examples in the am_evk_sensor board package use this
facility to plot the output of gyros, accelerometers and magnetometers on that
board. Once the ITM port is selected and started for the console tab, one simply
clicks on the Show Plot Window to get a plot such as this one in Figure 2-18 on
page 23.In addition, one can elect to see the most recently written value to each of
the ITM stimulus registers as well. If running an example that emits plot samples,
the values in stimulus registers 24 through 27 changes as the plot updates.
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2.6.4

Figure 2-18: AMFlash Plot Window and ITM Stimulus Register Window

— o r A\
= =SB | ) TM Stimulus Register Window [
.
AM Flash Plot General Purpose ITM Stimulus Registers 0-31:
|
| I O Y STIMOO: - 0x00000000 STIMO1: 000000000 STIMO2:  0:00000000 STIMO3: 000000000
Lk | STIMO4:  0x00000000 STIMOS:  0x00000000 STIMOG:  0x00000000 STIMOT: 000000000
00
s STIMO8:  0x00000000 STIM03:  0x00000000 STIMI0:  (x00000000 STIM11: 000000000
- STIM12: 0x00000000 STIMI3: 000000000 STIM14:  0x00000000 STIM15: 000000000
e STIM16:  0x00000000 STIML7: 000000000 STIM18:  0x00000000 STIM19: 000000000
200 STIM20: 000000000 STIM21: 000000000 STIM22: (00000000 STIM23:  0x00000000
1o 2rs 1280 1285 290 12 300 0. n.o
onds
b ‘“fﬁ“ STIM24: OxFFFFFF3B STIM25: OxFFFFFF54 STIM26: (OxFFFFFBFO STIM27: 000000000
s STIM28:  0x00000000 STIM29:  0x00000000 STIM30:  0x00000000 STIM31: 000000000

Performing a Mass Erase or Recovery on an Apollo EVK

Sometimes it becomes necessary to completely erase a program to recover conve-
nient debug control of a part. This may be necessary when programs like the
watchdog timer example are continuously timing out and resetting the SoC.

Figure 2-19: Mass Erasing the Apollo SoC Flash from AMFlash Utility

File Edit Save

@ ambiamicro

Other:

||| Pregram Consge M oy
Read/Write:
Operation:
i © Read © Wite Addrese: 0:00000000 Value:

Mote: Flash can only be read, not written, from this interface.

Mass Erase ] ’ Recover
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Installing and Using the
Eclipse/gcc Tool Chain

The Ambiq Debug Tools installer provides the GNU gcc compiler and Eclipse (Mars version) IDE
that can be used for Apollo software development and debug. This portion of the document
will explain the process of installing the Ambiq Debug Tools environment.

3.1 Installing the Eclipse/gcc Tool Chain

3.1.1 Prerequisites

Before installing Ambiq Control Center, make sure the system has a copy of the
most recent version of the Java Runtime Environment installed. This is required for
the Eclipse IDE, and is available as a free download from the Oracle website.

3.1.2 Installing Eclipse/gcc

After launching the Ambiq Micro DebugTools installer, the following dialogue may
be encountered; for example if the correct Java run time environment is not
already installed on the target system.

1. Click Next to continue with the Prerequisites Wizard, then install whatever rec-
ommendations the installer makes.
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2. Click Next on the Welcome screen.

Welcome to the Prerequisites
Wizard

The setup has determined that some of the
prerequisites needed to run this program are
missing. This wizard will assist you in getting and
installing those prerequisites. Click Next to
continue to the list of prerequisites.

Click Finish at any time to completely skip the
installation of prerequisites and jump to the
installation of the main program. Click Cancel to
cancel the installation and exit the Setup Wizard.

3. Click Accept on the License Agreement screen.

4. Select Typical to install the Eclipse IDE and GNU tools.

5. Select the default installation folder, and click Next.
' = == —_— -

Choose the setup type that best suits your needs

r

Typical
Start installation of default features. Folder:
C:\ambigMicro\

Cancel

Select installation folder

¥ Custom
Select which features are installed. Tohal e REited o e i
Space avallable on drive: 186GB
Remaining free space on drive: 1768

= Browse..

Cancel

6. Finally, the Begin Installation panel will appear, click Install.

7. Click Finish to exit the installer once the installation is complete.

Click "Install” to begin the installation. If you want to review or change any of your
installation settings, click "Back”. Click "Cancel” to exit the wizard.

> P

Begin installation of AmbigMicro-DebugTools Thank you

Cancel

AmbigMicro-DebugTools has been successfully installed.
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3.1.3

3.2

3.2.1

Starting Eclipse and Initial Screens

Once installed, an Eclipse shortcut will exist on the desktop.

1.

2.

Using the shortcut, start Eclipse Mars and resize the window as desired.

The very first time Eclipse is started, a welcome screen will be displayed which
contains various helpful links including Eclipse overview, Tutorials, Samples,
What's New, and Go to the workbench.

Access the desired links and tutorials, then click Go to the workbench.

Figure 3-1: Initial Eclipse Window After Installation

o

arch Preject Run Window Help

- (et iy B GG T O WS T R quick access || ¢ | (BT

items sclected

Importing an Eclipse Project and Debug

Importing and Building a Project

Importing an existing AmbiqgSuite project is straightforward.

1. Click File (or alternatively, right-click in the Project Explorer area) and select

Import.
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2. Inthe window that pops up, expand General, and select Existing Projects into
Workspace, then click Next.

N s 00000 0 ==
Edit Source Refactor Navigate Search Project Run W
New Alt+Shift+N » \‘
Open File... [ Create new projects from an archive file or directory. g 5
Close Ctrl+W
Select an import source:
Close All Ctrl-Shift-W
type filter text
£ = 4 (& General -
ave A (G, ArchiveFile
Save All Ctrl+Shift+S 123 Existing Projects into Workspace
Revert (), File System
Rever =
EEL Preferences
Move. & C/C++
Rename R it 3
& Git
2] Refresh F5 = Install
Convert Line Delimiters To » (= Remote Systems
= m = RPM
Print... Cr+P & Run/Debug
Switch Workspace » & Tasks -
= Team
Restart = Tracinn
2 Import...
e Expott...
Properties Alt+Enter B
® T T Frieh
1 core_main.c [coremark/src] =
2 startup_gcc.c [coremark] E
3 ambiq_core_config.h [cygwin/home?...]
4 core_portme.c [coremark/src]
Exit

3. Onthefinal screen, browse to or copy the path to the project, click Deselect All,
deselect Copy projects into workspace, then select the desired project(s) (in
this case, hello_world) and select Finish, at which point the selected project(s)
is loaded into the Project Explorer window of Eclipse.

, N
= Import (= [ e
Import Projects —

Select a directory to search for existing Eclipse projects. Va—
-

© Select root directory;  CAAmbigM boards\apolle, v | Browse. |

(© Select archive file:

Brojects:
[7] flash_write (C:\AmbigMicro\AmbigSuite\boards\apollo_evk_bi « | [ Select All
[77 hello_fault (C:\AmbigMicr bi boards\apollo_evk_b:
[¥] hello_world (C:\AmbigMicro b llo_evk_t l Deselect All ]

4
[ hello_world_uart (C: iqMicro\ boards\apollo_| _ [ﬁ
] iomi2e_host_side (C: M boards\apollo, Refrech
7] iosi2e_hub (C:\AmbigMicro\AmbigSuite\boards\apollo_evk_bi
] itm_printf (C:A\AmbigMicro\AmbiqSuite\boards\apllo_evk_ba
] libam_bsp (C:\AmbigMicro\AmbigSite\boards\apolle_evk_b

i b

Options
| Search for nested projects
[7] Copy projects into workspace
[7] Hide projects that already exist in the workspace
Working sets

[] Add project to working sets

4. To build the imported project: select the desired project, click the hammer icon
in the toolbar (or alternatively press Ctrl+B).

The console will output some status messages. The project is ready for debug-
ging once it has been successfully built.
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3.2.2 Starting OpenOCD

In order to debug within Eclipse, OpenOCD needs to be running. OpenOCD must
be manually started to connect Eclipse to the running process using GDB. The eas-
iest way to start OpenOCD is to use Ambiq Control Center.

1. Start Ambiq Control Center.

AmbigCo...

2. Open the Utilities tab, and click OpenOCD to start the OpenOCD Daemon.
— =

@ambiqmi(ro AtHome @aAbout M Contact

Documentation
Examples
Utilities
AM Flash OpenOCD
Flash Utility & Start OpenOCD

Console. Daemon.

Ambig Micro 2015

3. Select the board from the list on the left.

OpenOCD Configuration:

Select Interface + MCU:

armada-apolloBGA busblaster_v4
evk-apolloBGA nza3z

ft4232

This should open a new window with information about the debug link to the
Apollo device.
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4. Check to make sure the output looks like below.

Open On—Chip Debugger B.9 .B-dev-svnlt (2014-8@7-08-15:24) a

Licensed under U GPL w2

For bug reports, read E
sopenocd.sourceforge ..net/doc/doxygenbugs .html

= clock =
= SWD IDCODE Bx2haBl

* apollo.cpu: hardware has 6 breakpoints, 4 watchpoints

J

If the OpenOCD output is different, make sure the Apollo device is plugged in
and powered on, then close the window, and try again.

3.2.3 Debugging

Now that OpenOCD is running and waiting for a GDB connection, it can now be
connected.

1. Click the down arrow next to the Debug option.

2. Click on hello_world (this name will change based on the name of the project).

A-Adt 2R N T= % s CR

- [©] 1 timers Default I
q

2 timers

] [l

3 timer_plot
4 spiflash_test
5 rtc_print

"

6 pwm_test
7 itm_printf

8 hello_world

CEEEE

9 dialog_prox_gtl

|

coremark

clkout

"

binary_counter
adx362_capture
adc_vbatt

[o

mcu_dev;

adc_polled_fifo

Fl Fl Fl

adc_interrupt_fifo

Debug As »

Debug Configurations... e

Organize Favorites... el
am_util_stdio_printr_init((am_util s

This will start GDB Hardware Debugging and open the Debug window.
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Occasionally the drop down menu will fail to populate, especially on the first
“import” operation in a new eclipse workspace. If this happens, start the
debugger by clicking Debug Configurations. Select the project in the Debug
Configurations dialog, and click Debug.

0 QidB i

1 timers Default
8| G

2 timers

i ISED AND ON ANY THEOR
3 timer_plot ¥, OR TORT (INCLUDIN
4spifiash_tsst 7Thf USE OF THIS S0F
5 rte_print B
6 pwm_test 9.8.22 of the AmbigS
AT Sp— REEEEEE -

8 hello_world
9 dialog_prox_gtl

coremark -
clkout

binary_counter ‘

adxI362_capture i

ade_vbatt fhkkk ko kA - —

adc_polled_fifo e 81608 Dbl act s 2

EECEEEEEEEEEREEREIEL

adc_interrupt_fifo

mcu_dev;
Debug As »

Debug Configurations... %

Organize Favorites... — .

am_bsp_1m -

Set breakpoints, view memory and registers, run/halt or perform any debugging
functions as needed.

File Edit Source Refactor Mavigate Search Project Eun Window Help

= |Gidkie | mMNxE B iG-S oA e £ | B cic-- [FFDEm) [uickces
3 Debug 31 *li® T 7 O e-Variables @ Breakpoirts i Expressions | 1f Regitters %) | mk Modules T Embsys Regicters = (e
4 [E] helle_world [GDE Hardware Deugging] B -
CL ;“:;‘MT[';& T Name Value Dlescripti *
. ren uspended: Bres kpoi o -
= main(} st hello_warkd 61 076 4 B Genesal Regincers Genersl 7
B odb o 040300364
b Wt o064
ez (1]
st anttiE L
] hello_world.c 17 =g L] 0
This + vision 8.0.22 of the AmbigSuite Dewelopment Peckage - s [
B 16 0
e 200071 e
e [
sinclude "apello.h”
#include "am_bsp.h" ?H'g o
#include "an_util.h" o 0d
st [
a2 0
W ep 000071 e
ot I 0Faf o
b B — »
int
madn(vedd) L
i
aw_hal_mcuctrl device + meu_devs
am bsp_init(); o
‘ i ' i v
= Console §2 = Ta oblems (3 Evecuteble ten * B = Disassembly I2 = 8 @ MemorySrowser 51 = Cutine =]
= x5 CEIEE) = @~rt - Enter location here -8 e EE P
hello_warld [GD8 Hardware Debugging] gdb 7 - - J < I

p_
51 0o, _bep_init>

am_util ,mme _init({{am_util_
The target endisnncss is sct automsticslly (currently little endian)

Temparsry breakpoint 1, main () at ._/sre/hella world.c:61
61 am_bsp_init();
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NOTE: Keil (minimum version v5.14) with the Ambiq Micro pack must be
installed on the target PC.

If not already done so, go to the Keil MDK download page at https://www.keil.com/demo/eval/
arm.htm. Download the MDK and install it as directed by the Keil documentation. Use the Keil
MDK pack installer and install the pack for the Ambiq SoCs. For the Apollo EVK, use the APOL-
LO512BGA device. If using the Keil ULINK2 debug probe, then install it and its drivers now. Con-
nect the ULINK2 to the Apollo EVK Base board and change the jumpers as described in the
Apollo EVK User’s Guide. If using the Ambiq supplied AGDI driver for the EVK instead of a ULINK2,
then refer to Section 2.3 Using the CoreSight 10-Pin Debugger Socket on page 11.

4.1 Debugger Setup

Ambiqg EVK boards ship with an on-board debugger that can be used with Keil
without a separately purchased debugger probe (e.g., ULINK2). Follow instructions
in AM AGDI Keil Supplemental User’s Guide to setup the debugger and then return to
Section 4.3 Loading Program to Flash on page 32

4.2 Opening a Project and Build

Use the following to open a project and build:
1. Open an existing Keil project binary_counter from AmbiqSuite.

The default location for Ambiqsuite project binary_counter is: ¢: \AmbigMi -
cro\AmbiqgSuite\boards\apollo_evk base\examples\bina-
ry counter\keil
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Home  Share  View v @
@ * T . « apollo_evk_base » examples » binary_counter » keil v O Search keil L
& Downloads A Name - Date modified Type Size
%1 Recent plac
& e 4. bin 10/7/15 5:21 PM File folder
. Listings 10/7/15 4:22 PM File folder
1% This PC . 2 ¢ : E
Dkt a binary_counter 10/7/1510:34 AM Windows Script C... 3KB
eskto
= P | binary_counter.uvguixjamin 10/7/15 5:27 PM JAMIN File 138 KB
I| Documents 5 AR (H =
| binary_counter.uvopix 10/7/15 5:22 PM UVOPTX File 15KB
& Downloads = " E
B Movi [ﬂ binary_counter 10/7/15 4:24 PM pVision5 Project 17KB
lovies 5
i 4 | Dbg_RAM 10/7/15 10:34 AM Configuration sett... 3KB
& Music -
E o | Makefile 10/7/15 10:34 AM File 3KB
.| Pictures & &
= k W& startup_keil 10/7/1510:34 AM Assembler Source 11KB
= Local Disk (t
¥ Homeon'p
& Mac Disk (Z
v
Sitems 1item selected 16.9KB B =l

2. Double-click on the uVision Project file to open this projects using Keil

3. Build the projects at Project > Build Target.

File Edit View Flash Debug Peripherals Tools SVCS  Window Help
Nesdd New uision Project.. e J=EES
New Multi-Project Werkspace...
EEHHS
Open Project...
Project 1 =
_‘qg Project: b 4 Save Project in pVisiond format
= o) : Ding
: N Close Project
= &% binary_c
=3 Export »
| 2@ Manage 3
e s
i = _] select Device for Target binary_counter...
i & J Remove Item
0 ] ¢ & Options for Target ‘binary_counter'.. Alk-FT
- 3“" Clean targets
©
éé e 5 Bulltarget L
Jl e
- [% Rebuild all target files
@01 b & Batch Build...
& Translate C _evk, rary_ 1y_counter.c Clrl=F7
{5 Stop build
V] 1c _evk_| \binary_ X v
[ project [ 500 2c _evk_| \hello_ "ello_World.uvprofx >
Build Output 1 3c _evk_ i3 )_read.uvprojx ]
ac ql _evk | gd20h_| g \_read. uvprojx ”
5 C:\Ambig] ek 2_readkei 2 read.uvprojx
s — v
E _evk_| itm_printf\keinitm_printf
8c - _evk ! X pi example.uvprojx
9C 1l _hal.uvprojx
10 C:\repo\ambiqsuite_rl.0\boards\apolio_evk_sensonbspikeli\ibam_bsp uvprofc
Build target files yuE L:191 &7 CAP| NUM| SCRL O
=

4.3

Loading Program to Flash

Make sure to have a successfully built project and setup the debugger. Load the
image to flash at Flash > Download as shown in Figure 4-1 on page 33.
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4.4

Figure 4-1: Load Image to Flash Using Keil uVision

File EOt View Project Fash | Debug Peripherals Tools SVCS Window Help

iMes | @| % Caf# oo T3 | = 3 J| @ setup bustons Fari@ale oo al@]
e Erase
® |9 2o S@
Configure Flash Tool: counterc ‘ - X
= ¥ Project binary_counter 184 // Enable the timer interrupt in the NVIC. ~
43 binary_counter 185 I
=8 s 186 am hal_interrupt_enable (AM_HAL INTERRUPT CTIMER):
7 1_int T T able B
- [y counieae ::a am_hal_interrupt_master_enable ()
=@ utils 189 7
@[] am_util_delay.c 190 // Start timer AD
@) am_util_faultisr.c 191 ol
E dnie 182 am hal ctimer start(0, AM HAL CTIMER TIMERA):
@ () am_util_stdic.c e o = = =
= devices 194 I
@[] am_devices_led.c 185 // Disable the ITM.
55 kil 136 "
1_1 st bl 197 am hal icm disable():;
up_keil.s 54
= 3 b 199 i
200 // Loop forever.
201 17
202 while (1)
203 t ~
& project | @ s00ks | {} Functions | Dy Tempiates < >
Build Output g
A
<
Download cade to flash memary ULINK2/ME Cortex Debugger Lige c1 CAP NUM SCRL O =
=

Debugging

Make sure to setup the debugger.

1. Start debugging by clicking on Debug > Start/Stop Debugging.

NEAd & aal|d
(S (e | §8| el 5
Project B
a% Project: binary_counter 0

E 45 binary_counter ©

218 src o
@@ binary_counter.c

=D utils W

@ am_util_delay.c 4
@ ) em_util faultisr.c | ¥
&[] am_util_stdio.c

B3 devices
& ) am_devices led.c
B keil ;
) startup_keil.s @
w4 lib &

] project Books | {} Fundtions

Build Qutput 1

File Edit View Project Flash | Debug | Peripherals Tools SVCS  Window Help

Start/Stop Debug Session
Reset CPU

Run

stop

Step

Step Over

Step Out

Run to Cursor Line

Show Next Statement

Breakpoints..,

@ Insert/Remove Breakpoint

Enable/Disable Breakpoint
Disable AN Breakpoints
Kill All Breakpoints

05 Support

Execution Profiling

Memory Map..
Inling Assembly...

Funetion Editor (Open Ini File)...

=5 kflil @ setup_buttons Ma» @leoe “l %

le the timer interrupt in the NVIC. A
11
incerrupt_enable (AM_HAL_INTERRUPT_CTIMER):

FI0 Encerrupt_master_emable () :[]
Curi=F11

cieF1o B . er 20

ctimer_start (0, AM_HAL_CTIMER_TIMERA);
Ctri-8

pls the ITM.
Ctrl=F9
Stm disable();
Ctri=Shift=F3

v | forever.

=T
=
]

<

Enter of leave a debug session

ULINK2/ME Cortex Debugger L187 C:38 CAP NUM SCRL O
e
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2. Once in Debug Mode, open th

e Serial Debug Viewer Window to see debug

printf messages from the Ambiq projects. Open this Window by clicking View

> Serial Windows > Debug(printf) Viewer.

Jr - iiion

SUCS  Window  Help

Project Flath Debug Peripherak  Tonk

i@ g[V] sorsea EX XS A TN eoc @[ A
e NEERR- 3-8 0-8-| %-

== |

Regsters || Project Window 8 @ osesenty
[Regmer | €3 Books Window [ |[Fexoccoo2ss 3010 3 {4, pc} -
= core | {} Functions Window 139: main (voic) G
e (), Templates Window :'2: £ 1"
B <3 source prowser wnaow 1az: /¢ Seu the closk frequescy
E 143: 17
1] e Uyt ey [@oxo0000296 2000 =0, #0x00 A
K Error List Window AvnnnAntoe TaanTMeE AT W sm Ral ~lVeen sierdk salesr (MYNANANRERY
FG| La Find In Files Window : |
[ amnaiing [ vinan_countermap ) amutistaioc ] Dbg RAM | v x

R7 |

pe| 2] Commang window
FS @ Disassembly Window
B Smbol: Window

am_uril_stdie_printf_init((am uril_stdis_print_char_t}) am_hal_icm prinz):

i
// Initielize the plns for this example, SWO and LEDs.
"

Drvee | SRegisten

Command

n Memory L

() et voraow Ei j;f.... kb b ko
iE (57 €l Stack Window 135 // Main funetion.
Wateh Windows N 136 /7
ABT P R AR R - .
Memary Windows » S
% Serinl Windows r 3 uaRTe o xaia (void)
a Analysis Windows v 3 uartez 2'"” -
Tiawe V2 vartes // Set the clock frequency
o System iewer »| 53 Detug ot viewsr P s
o=l 3% Tooibox wmgow am_hal_clkgen_sysclk_select (2M_HAL_CLEGEN_SYSCLK_24MHZ) :
R [ [ —— "
] // Configure the board for lew power.
" =
am bep_low_power_init()i 3
"
// Initialize the printf interface for ITM/SKC output.
7"

‘o i 1 v

5

[BS main, 1, "Setr_uil2HALflags()"; = 1=
= Addrea; |
K|
9
/
’
m

ASSIGN BreakDisable BreakEnable BreakXill BreakList BreakSet Breakhccsss COVERAGE | & all Stack - Lozals E‘N:mlrll

AMAGDI 11: 000026467 sec

Shaw or hide the Serial ¢

1139 c1 CAP NUMY SCRL OVR RAW

The debug message from the example on the Debug(printf) Viewer will popup.

c: b vk base\oamplesibinary.co

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
2d o - »hl | |'. mom | ;_E/,:j,'/glm Hmesemnmudscnu:]ﬂfl. QO@Q‘;:\‘\
FEolveo o r | DREEEIA-EI-21-3- 8- x-
Registers 8 @ Disassembly
Rega= [Vaiue [=]|[x00000130 3010 S0P (x4, pc)
= 194: am_hal _clkgen sysclk select (AM_HAL CLKGEN_SYSCLK 24MHZI); 3
145:
146: /"
147: /! Configure the board for low power.
188: /"
x000001B2 2000 HOVS 0, #0x00
AyAAAANIRE TANAAENTA AT W am hel ~lvoen eveclh calacms (ArAAARASASY =
< sl f
) binary_counter.c -~ x
=L il
I
// Set the clock frequency
17,
77
¥ || am nal_cikgen_sysclk select (AM HAL_CLKGEN_SYSCLK 24MHZ);
I
// Configure the board for low power.
I
& am bap low power init(); B
i SaZiade =
= ’7
b // Initialize the princf interface for ITM/SWO output.
I .
Elproject | = Registers o I |
Command Debug (printf) Viewer
+ |Binary Counter Example -
/= o]
-
1
o I ] 3 -
> 4 »
ASSIGN BreakDisable BreakEnable BreakKill BreakList SreakSet Breakficcess ok + Locals | EFDebug (printf) Viewer | T Memory 1
Trace: Running ... AM AGDI th: 2492.37390633 sec  L'144 Gl CAP 1
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NOTE: The IAR EWARM (minimum version v7.40.5) must be installed on the PC.

If not already done so, go to the IAR EWARM download page at https://www.iar.com. Down-
load the workbench and install it as directed by the documentation. If using the a third party
debug probe such as the IAR I-jet, then install it and its drivers now according to the manufac-
turers instructions. Connect the third party debugger to the Apollo EVK Base board and
change the jumpers as described in the Apollo EVK User’s Guide. Refer to Section 5.1.2 Third Party
Debugger Setup (I-Jet) on page 38 on debugger setup for third party debuggers.

If using the gdb server with the Ambiq supplied Openocd driver for the EVK instead of third
party debugger, then refer to Section 5.1.1 On-Board Debugger Setup on page 36.
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5.1 Debugger Setup

5.1.1 On-Board Debugger Setup

All Ambiq EVK boards ship with an on-board debugger that can be used with IAR.
All Ambiq examples are configured by default to use the on-board debugger.

1. Verify that the libusbK drivers are installed on the system PC to use the on-
board debugger. To do this open Ambiq Control Center, and check the Drivers
tab. If libusbK driver is installed, skip to Section 5.2 Opening a Project and Build
on page 39.

2. Iftheinstalled driver is FTDI, then click on Install libusbK to install the libusbK
driver.

@ambio micro fArHome @About Contact

Dy i | lled Driver: libusbK Driver Descriptions and Implications:
Install liousbK |Einstall FTDI
Examples — C=Ra libusbi: When installed, this driver enables OpenOCD to be used as the
debugger through the on board FTDI on the EVK for Eclipse and IAR. In
Utilities addition, this allows the user to flash the device using AMFlash and

Need some help?
Open the Install Guide.

Open Guide FTDI: When installed, this driver enables Keil to use the on board FTDI on
the EVK for debugging. Otherwise, a supported Keil debugger must be used

and connected to the 10-pin ARM connector to debug with Keil.

AmbiqControlCenter. If this driver is not selected this functionality is lost.
Driver

Ambiq Micro 2015

3. Make sure the EVKiis connected and powered on during installation. Verify that
the EVK is connected, and powered on - in case missed on the first time, and
click Continue.

libusbK Install: Please close OpenOCD and make sure your EVK
board is plugged in and powered on.

You may be presented with ‘unsigned driver dialog boxes that need to be accepted
Watch the installation window for further instructions on when to accept.

This installation can take a couple of minutes.

Ccancel Continue

36 A-SOCAP1-QSGAO2EN v1.0



Apollo SoC Windows Quick Start Guide

Build and Debug Using IAR

4. Double check that the EVK is connected, and then continue with the driver

install by clicking Yes.

Is your board plugged in and powered on?

5. Afew windows pop up like the User Account Control and the Windows Security
Alert windows. Accept these to proceed with the installation.

ant to allow the following program to make
ges to this computer?

Program name:  Windows Command Processor
Verified publisher: Microsoft Windows

(%) Show details

Change when these notifications appear

[ Windows Security

<+ Don't install this driver software
Vou should check your menufacturer's website for updated driver scftware
for your device.

# Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may ham your computer or steal
information.

@ See details

This could take several minutes. At the end of the installation the libusbK driver

should be installed.

6. Power cycle the EVK and start using the libusbK driver.
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5.1.2

Third Party Debugger Setup (I-Jet)

Use the following procedure to setup third party debugger (I-Jet):

1. Verify the drivers for the debug probe installed.

2. Right-click on the example workspace to open the Options screen.

=
Fil: Edit View Project Tools Windew Help

D@ S % BR[|

JET R GED P pEHEERS (D D]

binary_courter |

main) » x

Werkspace =
Dobug = 7 B
~
Filas FEar 1(.[ (+4¢_uiSTTinexCount 5= (1 << A 352 NTM_LEDS))
binany_counter -
a < led||  Optors. iet tre crcnan.
Make
-0
Compiie
Rebuild Al
Cean
C-STAT Static Analysis
Stop Build
A
Remove
Renarme.
cleck feaguancy
Version Control System
foen_syaely_select (MM SAL CLOGEN_SYSCLK_2047) ;
Dpen Containing Folder..
Fle Properes...
ire tre Loard fox lov pover.
Set as Active
rEEpTIen pover_init ()
7
74 Initialize tne princr interrace Tor ITM/SD ocpur.
2
an_util_stdic_printf_init((ar_atil_stdio_princ_char_th am hal_iwn primt):
| ~ 5
Meszoges File Line
Bulding configuraton: binary_counter -Debug
Upciating build tres
Cariiguration s ug-z-date.
I Bunkd [Ge0g Log x
Ediit options for the selected item Errors 0, Wemings 0 =
— ===

3. Inthe Options screen, select Debugger in Category, and then select I-jet/
JTAGjet (or the third party debugger of preference) from the Driver'drop

down menu.

Categary:

General Options

Static Analysis

Runtime Checking
C/C++ Compiler
Assembler
Qutput Converter

Factory Settings

Setup | Download | Images | Extra Options | Mutticore | Plugins |

Driver

Custom Build

GDB Server

[#] Runto

main

Build Actions

Linker
Simulator
Angel
CMSIS DAP
GDB Server
IAR ROM-monitor
I-etfITAGjet
Jinkf1-Trace
TI Stellaris
Macraigar

Simulator

Angel

CMSIS DAP
GDB Server

IAR ROM-monitor
et/ J TAGjet
J-Link/J-Trace

Tl Stellaris
Macraigor

PE micro

Third-Party Driver
TI XDS

G \debugger\AmbigMicro"\APOLLO51;

PE micro

RDI

STLINK
Third-Party Driver
TIXDS

0K

| { Cancel

38

A-SOCAP1-QSGAO2EN v1.0



Apollo SoC Windows Quick Start Guide Build and Debug Using IAR

5.2 Opening a Project and Build

Use the following procedure to open a project and build:
1. Open an existing IAR project binary_counter from AmbiqSuite.

The default location for AmbiqSuite project binary_counter is: c: \AmbigMi -
cro\AmbiqgSuite\boards\apollo_evk base\examples\binary counter\iar

2. Double-click on the IAR IDE Workspace file to open this projects using IAR.

b Open Workspace H
'*_\. - 1 <« examples + binary_counter » iar » v Search iar P
Organize + New folder

Name Date modified

- Faverites
Bl Desktop bin 10/26/15 4 de:
& Downloads Debug 0 54:56 PM File folder
[l Recent places settings 10/26/15 4:57 PM
10/26/15 2

_,é binary_counter
& This PC
m Desktop
Documents
& Downloads
B Movies
§ Music

= Pictures g >

File name | binary counter v | Workspace Files (".eww) L

3. Build the projects at Project > Make.

g binany_counter - IAR Embedded Workbench IDE - olEd
File Edit View | Prgject | Tools  Window  Help .
DS @] A v ZrnEe 2o | o R S| b D
wiorkspace | Add Graug... man{ - X
Dcbug | imponFile —
e Béd Project [rerConnt >= (L << XK _BSE_NUM LEDS)| 2
CDITRE o coma
m %am_uex — Ehe global.
oon_util| S
FEEem ] Croate New Project.. EeCouat =
e ) an_nil |
L Binay | A0d Brsting Project.
@ [ startug | Al FT
[EETE T Y B S
| Version Control System
Make (i
= FE T
Rebuild Al
Clean
Batch build ol
C-STAT Static Analysis v < i -
|y c= (A HAT_CLNGEW_SYSCLE_2052) ;
Stop Build CorlsBreak |
Dewnload 2nd Debug Ci+D  fre W POV
Debug without Donrloading
ber st
Make & Restart Debugger Cl-R
Restart Debugger Clri~Shift-R
Cauislsad the printf ¥face Tor [TM/SWO output.
SR Selup |pris io_print_char r) am hal itn print):
Open Device Description File v
birery_cour Save List of Registers... 3w
Messages Fie Line
3 buid [Dabugng x
Make the active project (build files as needed) Errors §, Wamings 0 Ln 145, Col 29 System =

39 A-SOCAP1-QSGAO2EN v1.0



Apollo SoC Windows Quick Start Guide

Build and Debug Using IAR

5.3

Loading Program to Flash

Make sure to successfully built the project and setup the debugger.

1.

Start OpenOCD. Refer to Section 3.2.2 Starting OpenOCD on page 28 for a

refresher.

Load the image to flash at Project > Download > Download Active Applica-

tion
.
File Edit View Tools Window Help
D& W@ addfies. (MY e uOr ep @B RWURS(LD]
Workspace Add Group...
Debug Import File List...
Files Add Project Connection..
OE[EEEEE  Edit Configurations...
[£) am_de:
& am_uti Remove
Blam utill  creste New Project..
£ amn_util_ - 3
L@ Dbinary]  Add bsting Project..
) startup_ Options... Alt+F7
1 Output
Version Control System 3
Make 124
Compile Ctri+F7
Rebuild All
Clean
Batch build... e
C-STAT Static Analysis 5
e Stop Build Ctri+Break
Download and Debug Ctrl+D
Log Debug without Dewnloading o
apallo.d Make & Restart Debugger CtrlsR
Tue Oct2! sec)
Tue Oct Restart Debugger CieShift*R  fensian 7 2armconfi bigMicrch
FlashApol Download 5 Download active application
TueOct2 Download file...
A Tue Oct2: B R i & 0x40000-0x7FFFF.
Tue Oct 2] Open Device Description File » i sihinary_countetianbinibinary_counter.outto flash
memory.
o4 Save List of Registers... r M
Buid J x
1 Download the active application to the target without launching a = .
—
® binary_counter - IAR Embedded Workbench IDE —olEl
File Edit View DProject ljet/|TAGjet Took Window Help
D W@ & % 2Bl o~ YR AP PP ARG UR S LD
Lo * | inary_counter | naind) v X
Debug \" s =
= FEr SF (++g_ui32TimerCouns »= (1 << A4 BSP_NUM_IEDS)} i
%
77 Reset the giopal.
2
B i o siaaTimestaans - 0
am_di_stdio
- [ binany_caunerc )
[ startan_iare
3 0uput v
7
// Main runction.
e
o
ra1n o1
(
7/ Tnitialize the printf interface for TTMASIO ontpuc.
Iz
TR an_uci1_stdio_princs_inicd (anusil_sedie_print_char_t) om kel itmprinc)s
= < > v
Massaces Fila Line
Building configuranion: binan_countr -Debug
Updzting buld ree..
Build | Debug Log X
Ready Errors 0, Wamings 0 = .
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5.4 Debugging

Make sure to setup the debugger. Start debugging by clicking on Project > Down-

load and Debug as shown in Figure 5-1.

Figure 5-1: Download and Debug

o

2 binary_counter - IAR Embedded Warkbench IDE = 8 “
File Edit View Project| Teols Windew Help
0 W Add Files... I |G GRS .| B D
Workspace 1 Add Group.. mainl) ~ X
Dabug Import File List.. "
P— 2 . ~
i Add Project Cannection... merCount »= (1 << AM_BSE_NUM_LEDS))
Ela|binany:_ci Ediit Cenfigurstions.
2 B am_cen - lbe global.
£ ann_util_ =
| O am_ui | Create New Project... zCouaz = 07
[ am_uti|
o Dbinaryy  A0d Bisting Project..
@ [ startun | Qptions.. At+F7
L@ 5 Oufput R AR E RS ISR ISR ST IR R IRERRARERR A RRRRRRRARRRRRRS
Version Control Syst=m »
Make 7
—— Cotepy | [FRRRETERESSreescciiieisains AR AREARRRRRRRRRSERE
Reauild All
Clezn
Batch build... B 3
ok Freguescy
C-STAT Static Anafysis »
syscle_select (M HAL CLEGEN SYSCLE ZAMEZ);
Stop 2uild Cel Breaic
Dewnload and Debug Cid+D |l board for lov pover.
Debug without Downleading
Make & Restart Debugger Curl-R.
Restart Debugger CrkeShift-R
e o interface for ITM/SHO output.
[ binary_ceunter SFR Setup L LT(1aM_NT1l_STA10_PTINT_cNEY_T) am_hal _iTm_print): 8
|
| Open Device Description File C
Log Save List of Registers,
Tue Ot T = e BEEJIAR Systeme\Embadded Workbench 7 Syarmhcontigide bugger/Ambiqiciol
apollo dmac
Tue Oetd7, 2015 154134 512 hynee dowrloasied (123 Khytesjsar)
Tue Oct27, 2016 15:41:34: Loaded debuges: CiProgram Filzs (<BENAR Systems\Embkedded Wardench 7.24 o\flmshioad bighdicrcy
Flashépolo_RaMIZKout
Tue Oet27, 2015 15:41:38: Targatrasat
/ Tue Oct??, E01E 15.41.36: Skipping flash loeding pass because there is no datain the designaied range: 1xA0000-07FFFF.
Tue Oct27. 2015 1541 36 Downloaded ClAmbioMicrolambinSuitehbnsrds\apollo_ews_b @ /_Cinte _counier outto flash
marmary.
H
-
3 5uld  pebugLog x
Dewnlozd the splication and stort the debugger =
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Troubleshooting

There are several situations that can cause connectivity issues between the PC and the Apollo
device. This section explains some common issues and their solutions.

6.1

6.2

Physical Debugger Connection Issues

One of the most common reasons for connectivity issues between the PC and an
Apollo EVK is related to jumper settings. The Apollo EVK has multiple jumpers
related to power and SWD signal routing. If any of these have been placed incor-
rectly, OpenOCD will either report the absence of a device, or it may report a device
with the wrong number of breakpoints and watchpoints. Also, all tools that access
the Apollo SoC over SWD (including Eclipse, AM Flash, and Ambiqg Control Center)
will report errors. Setting the power and SWD jumpers back to their default posi-
tions (which can be found in the User’s Guide for the EVK) will solve this issue.

Windows Driver Issues

If an Apollo board is unresponsive, even with all jumpers in their default positions,
it's possible that the connection issue is actually related to a Windows USB Driver
problem. To check for USB driver issues, open the Windows Device Manager. This
can be found under the Control Panel > Hardware and Sound.

For a correctly enumerated Apollo EVK, the device manager should have entries
that look like Figure 6-1:

Figure 6-1: Device Manager Entries

a9 Universal Senal Bus controllers 4 75" Ports (COM & LPT)
- @ Ambiq USB Serial Converter B .72 Ambiq USB Senial Port B (COMBS8)
4§ libusbK USB Devices i § Ambiq USB Serial Converter C 73" Ambiq USB Serial Port C (COMS9)
i ¥ Ambig USE Serial Converter A (libush) ¥ Ambiq USB Serial Converter D - Ambiq USB Serial Port D (COMGO)
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If any these entries are missing or incorrect, some or all of the SWD or ITM/SWO
connections to the board will be unusable. To resolve this issue, re-install the
device drivers for the Ambiq debugger hardware. This can either be done automat-
ically by running the Ambiq Driver Installer executable, or, if Ambiqg Control Center
is already installed it can be performed manually.

To re-install drivers manually, open the Windows Device Manager and locate the
devices that have missing or incorrect drivers. Usually, they devices will appear in
the device manager in the following form:

Figure 6-2: Missing Drivers

4 - (5 Other devices
: ----- s Ambiq USB Serial Converter
[l USB Serial Port
[ USB Serial Port

|l USB Serial Port

Right-click on one of the devices, and select Update Driver Software. This will
open the following dialog. Select Browse my computer for driver software, and
provide the path to the AmbiqDrivers directory that installs along with Ambiq Con-
trol Center. The default location for this folder is ¢: \AmbigMicro\AmbigDrivers.
Make sure that the Include subfolders option is selected, and click Next.

Figure 6-3: Updating Drivers

L] . [=>=)
(' Update Driver Software - Ambiq USB Serial Converter @ | Update Driver Software - Ambiq USB Serial Converter
How do you want to search for driver software? Browse for driver software on your computer
) Search for driver software in this location:
= Search automatically for updated driver software _ —_
Windows will search your computer and the Intemet for the latest driver software [C:\AmbigMicro\AmbigDrivers) = Browse...
f ir devi 3 3 s il
or your device, unless you've disabled this feature in your device installation B include sublokders
settings.
= Browse my computer for driver software
Locate and install driver software manually.
< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
Cancel Cancel

Windows may report that the drivers are unsigned or that the manufacturer can-
not be identified. This is normal, especially for early versions of the Ambiq debug-
ger-interface drivers. To continue with driver installation, select Install this driver
software anyway.
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Figure 6-4: Driver Verification

'!g Windows Security L

@ Windows can't verify the publisher of this driver software

2 Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

2 Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal

information.

v See details

A window will indicate if the installation is successful. Repeat this process for each
of the USB interfaces with missing drivers. After this is complete, the Ambiq debug-
ger tools should be able to connect to the Apollo EVK correctly.

Figure 6-5: Successful Driver Installation

[\ Update Driver Software - Ambiq USB Serial Converter A (libusb)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Ambig USB Serial Converter A (libusb)
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