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1.

Introduction

The Precision32™ si32FlashUtility Command-Line Programmer is a simple program to enable production
programming capability using the Silicon Labs 32-bit USB Debug Adapter. This utility can also program and erase
lock bytes.

Figure 1 shows an invocation of the command-line utility.

BN C\Windowsh\system32cmd.exe |£‘E‘_z_h]

C:sSiLabhssPrecizion3dZ_vl _A~Utilities~zid2Flashlltility»=si32Flashlitility
Silicon Laboratories Precisionl2 Flash Programming Utility 1.8
SLAB_ADI _Util.d11 @.7

Burn binary image to SiLabs 5iM3 on—chip flash.

FlashProgrammerCL [-v] [-i] [-e {@,.1,.2%]1 [-p {80,1.23]1 [-» {B.1.2>]1 [-= SERIAL] [
drive: l[pathlimage

positional arguments:
image Hex image file to bhurn

optional arguments:

Uerify after downloading to flash.
Display additional information.
{@.1.2» Erasze: B=merge, 1l=(sectord, 2=full
—p {@.1.2> Port: B=jtayg, 1l=sw, 2=(suj)
- {@.1.2> Reset: B=<none?, 1=hefore, Z=during
—z SERIAL UDA serial number

C:sSiLabhssPreciziondZ_vl _A~Utdilities~zid2Flashlltility>_

Figure 1. Precision32 si32FlashUtility Command-Line Programmer

2. Relevant Documentation

Precision32 Application Notes are listed on the following website: www.silabs.com/32bit-appnotes.

m ANG667: Getting Started with the Silicon Labs Precision32™ IDE
m AN669: Integrating Silicon Labs SiM3xxxx Devices into the Keil pVision® IDE
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3. Programming Options
The si32FlashUtlility has a command-line form of:
si 32Fl ashUtility [-options] [drive:][path]inage

These options consist of the following:
m -v: Verify the image after downloading to Flash.
-i: Display additional information during the programming process (i.e., verbose mode).
-e {0,1,2}: Erase Flash with three mode options.
-p {0,1,2}: Debug port selection with three mode options.
-r {0,1,2}: Reset during programming with three mode options.
-I: List the available USB Debug Adapters (UDAS).
m -s SERIAL: Specify the USB Debug Adapter serial string.
This section discusses each of these programming options in more detail.

3.1. Download Verification

Using the -v option flag causes the si32FlashUtility to verify the Flash contents after the download. The command-
line utility will output a Download complete and verified message if the Flash contents match the HEX image.

3.2. Verbose Feedback

With the -i option flag, the si32FlashUtility programmer will report feedback about each step of the programming

process, as shown in Figure 2.

C:sSiLabssworkspacesszimdulxx_BlinkysDebug>C:sSiLabs“Precision3dZ2_vl . B~Utilities
i32FlashUtility~si32FlashlUtility —i sim3ulxx_Blinky_hex
Attempting connection. Port: swj Reset: none
Connected to Adapter SH: UDA=AABHZT4

Connected SWD.

Performing Download.

rs Page Address: BxB000AHBA Status: Written
15 Page Address: BxA00004600 Status: Written
23x Page BxB000A8EE Status: Written
30 Page s AxAAABACHA Status: Written
38 Page AxPAPP1AAA Status: Weitten
46 Page AxA0001488 Status: Written
o Page BxA0A01 888 Status: Written
i Page AxBPEA1CAA Status: Weitten
6?5 Page AxPAP0P2AAA Status: Weitten
b Page BxA0002488 Status: Written
B4 Page BxBAA02808 Status: Written
P2 Page AxBPEB2CAA Status: Weitten
188 Page BxB00038088 Status: Written
Dovwnload complete.

Syztem reset successful.

Dizconnect successful.

Success. Mo errors reported.

C:~SiLabssworkspacessimIulxoc_BlinkysDebug

BN C\Windows\system32\cmd.exe |i|E|£—hJ

=

Figure 2. Verbose Mode Output
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3.3. Flash Erase

The -e option flag has three modes: merge, sector, and full. The default option is sector (-e 1) if no option is
specified.

The merge option is selected with -e 0 and causes the programmer to read the current contents of the Flash page
selected by the HEX file address, copy any contents that are not written in the HEX image, erase the page, and

write the merged image back to Flash. This option allows developers to maintain any calibration or code constants
in Flash when updating code.

When using the -e 1 sector erase option, the programmer will first erase the page selected by the HEX image
address before programming the contents of the HEX image.

The final option, -e 2, causes the programmer to erase the entire Flash before programming the HEX image.

3.4. Debug Port

This option selects the debug port of the device. The -p 0 selection is for any devices with JTAG debug pins. The
-p 1 option is for devices with Serial Wire debug pins only (SW-DP). The -p 2 option uses the Serial Wire protocol
and is for devices with both JTAG and Serial Wire debug pins (SWJ-DP), like the SiM3U1xx device family. The
default option is -p 2 if no option is specified.

The JTAG selection (-p 0) does not have provisions for JTAG chaining.

3.5. Reset Options

The utility supports three different reset options: none, before, and during. The default option is none (-r 0) if no
option is specified.

The none option (-r 0) prevents the utility from toggling the reset pin at any point during the programming process.

The before option (-r 1) allows the si32FlashUtility to toggle reset immediately before programming. This option is
useful for SiIM3U1xx or SiM3C1xx devices that may be unresponsive due to switching to a non-existent clock.
Using this option along with the recommended reset delay in the startup code ensures the USB Debug Adapter will
be able to communicate with the device.

For the during option (-r 2), the utility asserts the reset pin while attempting to halt the core. Once the core is halted,
the utility deasserts the reset pin and starts programming. This option ensures the Debug Adapter can always
communicate with a device without the reset delay in the startup code for devices that support this feature.

Note: The -r 2 option is unavailable for SIM3U1xx and SiM3C1xx devices.
3.6. USB Debug Adapter Options

The -l option flag lists the available USB Debug Adapters connected to the PC or system. The -s SERIAL option
flag can then specify the USB Debug Adapter the utility should use for programming.
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4. Creating HEX Files with the Precision32 IDE

The si32FlashUtility programmer expects HEX files as its input, and the Precision32 IDE includes a utility that can
convert the GCC AXF file output to HEX files. This objcopy utility can be found in the
.\Precision32_vx.y\IDE\precision32\Tools\arm-none-eabi\bin path after installing the Precision32 software
package from www.silabs.com/32bit-software.

More information on the usage of this utility can be found on the CodeRed website: http://support.code-red-
tech.com/CodeRedWiki/OutputFormats.
4.1. Using the Objcopy Utility from the IDE

To use the objcopy utility from the IDE:

1. Hold the Ctrl button and left-click on the project name in the IDE footer as shown in Figure 3. This will
open a command prompt in the project directory with the proper paths to use the utility.

TG Develop - sim3ulxx_Blinky/src/main.c - Precision32 = | B |
File Edit Source Refactor MNavigate Search Run Project Silicon Labs Window Help
i Ble GesHE- o [ e O oA BB B R-®- & [ A Develop
ela- ms-@ic-o-
[T Projec 52 ™ 38 CoreR | %, Periph | = O || main.c [€] mycPU.c @ Welcome [c] main.c &3 =0
V Qrioges Eenter my aeIault modael) -
=1E=) — — = — -
szimiulm_Blinky - / Print a starting message
*;,P Binaries printf ("hello world\n"):
n Includes
(= Debug f/ Loop forewver
o src while (1)
¥ sim3ubiec_Blinky.axf - [arm/le] {
& makefile / If msTicks_10 has changed...
 objects.mk if (msTicks_10 != msTicks_ 10 last)
2 sim3ulwex Blinky.map E ¢ . B
& sources.mk // Update every 500 ms
-~ if (! (msTicks_10 % 50))
&= src . —
ted
&:’95”;”1& // Invert the state of the LED driver (B2.10)
e simdulac 5I32_PESTD A toggle pins (5132 PBSTD 2, 0x400):
[£ main.c - = = - =
g myCpu.c // Blso sample switches and print out sensed state (PB2.8, PB2.9)
myCpuh printf("%d, %d\n", SI32_PBSTD A read pin(SI32 PBSTD 2, 8),
<] myPB.c SI32_PBSTD A read pin(5I32_BBSTD 2, 9)):
myPB.h
[ myRte0.c
myRtc0.h o / Save the current msTicks 10 value as last seen
= msTicks_10_last = msTicks_10;
() Quicks 52 ™ 9= Variab | ® Break =0 ¥// if msTicks 10 changed
= IR
Lo S 2 // If msTicks has changed...
{ef Mew Precision32 project... if (msTicks != maTicks_last)
# Import 532 SDK example(s) P T
qis Build all projects [Debug] - _
" . ] B Console 2 [ Problems| @ Memory | 45" Search x Sﬁl % bl & @l gl = I i
4, Build 'sim3ulcc_Blinky [Debug] = | | <terminated> sim3ulioc Blinky Debug [C/C++ MCU Application] C:\SiL abs\workspace\sim3ulioc Blinky\Debughsim3uLice Blinky.axf (2/28/12 12:46 Ph
gf Clean 'sim3uliec_Blinky' [Debug] hello world -
%5 Debug ‘sim3ulicx_Blinky’ [Debug] i i
.
(2 Quick Settings  ~ 1,1
1,1
Y@ Project and File wizards ¥
e
Y6 Import and Export ¥
e =
Y@ Build and Settings e .|| '
o¢ 582 SDK: CASiLabs\32hit\si32-1.0 = Writable SmartInsert | 6215
| | sim3ulsce Blinky SiL abs SiM3U167 e m | 5=

Figure 3. Opening a Project Command Prompt

2. Type cd build_directory, where build_directory is Debug by default.

3. Invoke the utility: arm-none-eabi-objcopy -O ihex project_name.axf project_name.hex. In the case of
this example, which uses the sim3ulxx_Blinky project: arm-none-eabi-objcopy -O ihex
sim3ulxx_Blinky.axf sim3ulxx_Blinky.hex.
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BN C:\Windows\system32\cmd.exe |E@éj

Microsoft Windows [Wersion 6.1.7688]
Copyright (c> 2089 Microsoft Corporation. All rights reserved.

m| w

C:sSiLabs“workspacessimdulxx_BlinkyXcd Debug

C:~SiLabs~workspacessindulxx_BlinkysDebug>arm—none—eabhi—ohjcopy —0 ihex sim3ulxx|
| Blinky.axf sim3ulxx_Blinky.hex

C:~ESiLabsworkspacessim3ulxx_BlinkysDebug>

Figure 4. Invoking the Objcopy Utility

4.2. Setting the IDE Project to Automatically Generate a HEX File
To configure the Precision32 IDE project to automatically generate a HEX file after a build:
1. Right-click on the project_name in the Project Explorer view.

2. Select Properties.

3. Inthe C/C++ Build—Settings—Build Steps tab, type the following in the Post-build steps—Command
box: arm-none-eabi-objcopy -O ihex ${BuildArtifactFileName} ${BuildArtifactFileBaseName}.hex

TG Properties for sim3uuc_Blinky ] D

type filter text Settings - - -
Resource
Builders
C/Ces Build Configuration: |Debug [ jctive] | [Menage Configurations...

Build Variables
Discovery Options

Environment 5 Tool Settings | #* Build Steps | 00 Build Artifact | ) Binary Porsers | @ Enror Parsers
Logging
MCU settings Pre-build steps
P> Scettings Command:
Tool Chain Editor ]

C/C++ General Descrintion:
Project References ptien:

Run/Debug Settings
Post-build steps
Command: f .
m-none-eabi-size ”S{BuildArtifactFMeName}‘I arm-none-eabi-objcopy -0 ihex ${BuildArtifactFileName} S{BuildArtifactFileBaseName} hex Iv

Description:

Performing post-build steps

@ oK | [ cance ]

Figure 5. Automatically Generating a HEX File on Project Build
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5. Examples
To verify the download of the sim3ulxx_Blinky.hex file:
si 32Fl ashUtility -v sinBulxx_Blinky. hex

This example is shown in Figure 6.

B C\Windows\system32\cmd.exe |£Ii-J

C:“SiLabssworkspacessim3ulxx_BlinkysDebug>C:~\SiLahs\Precision32_vl .B\Utilities~s
i32FlashUtility~si32Flashltility —v simdulxx_Blinky.hex

Connected to Adapter SH: UDA=*EHBA274

Performing Download and Verify.

Download complete and verified.

Disconnect successful.

Buccess. MHo errors reported.

C:“8iLabssworkspacessinm3ulxx_Blinky~Debug_

Figure 6. Example with Flash Verification

To verify the download of the sim3ulxx_Blinky.hex file, use verbose mode, erase the device before the download,
and reset before:

si 32Fl ashUtility -v -i -e 2 -r 1 sinBulxx_Blinky. hex

Figure 7 shows an example of this call to the si32FlashUtility programmer.

BN C\Windows\system32icomd.exe |ﬂ|ih]

C:“SiLabs‘workspacessin3ulrxx_Blinkys\Debug>C:“\8iLahs“\Precision32_ vl _B:\Utilities\s

i32Flashltilityssid2Flashltility —v —i —e 2 —r 1 sim3ulxx_Blinky.hex

Attempting connection. Port: swj Reset: hefore

Connected to Adapter SN: UDA~BBAA294

Connected SUD.

Performing User Space Erase.

Performing Download and Uerify.

L Page Address: @xA0ABBBAA Status: WrittensVerified
Page Address: BxBA0BA48A Status: WrittensVerified
Page Address: BxPAAABABAA Status: WrittensVerified
Page Address: BxBBBPACAA Status: WrittensUerified
Page Address: BxBEAB10BH Status: WrittensUerified
Page Address: BxBBBA14A8 Status: WrittensUerified
Page Address: OxBOBB188A Status: WrittensUerified
Page BxAABA1CAA Status: WrittensUerified
Page BxBABB2B00 Status: Writtenslerified
Page BxAABR248A Status: WrittensUerified
Page BxBOBR2ZBAA Status: WerittensUerified
Page BxPAABR2CHAA Status: WrittensUerified

t Page BxBABA3IABA Status: WrittensVerified

Down load complete and verified.

Gystem reset successful.

Disconnect successful.

Buccess. Mo errors reported.

C:“SiLabs‘workspacessin3dulrxx_Blinkys\Debug>
1

Figure 7. Example with Flash Verification, Verbose Mode, Full Device Erase, and Reset Before
Options
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Simplicity Studio4

Q 3
. 5 \ l

Simplicity Studio

One-click access to MCU and
wireless tools, documentation,
software, source code libraries &
more. Available for Windows,
Mac and Linux!

loT Portfolio SW/HW Quality Support and Community
www.silabs.com/loT www.silabs.com/simplicity www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using or
intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and "Typical"
parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Labs reserves the right to make changes
without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included
information. Silicon Labs shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses granted
hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent of
Silicon Labs. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant personal
injury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used in weapons of mass
destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.

Trademark Information

Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®, EFM32®,
EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers”", Ember®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, ISOmodem®, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress® and others are trademarks or registered trademarks of Silicon
Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or brand
names mentioned herein are trademarks of their respective holders.

®

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA

SILICON LABS http://lwww.silabs.com
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