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Overview

This document provides the installation and configuration required to use Keil MDK for Atmosic
SDK on Windows platform.

Prerequisite

1. Atmosic SDK

2. Atmosic Evaluation Board and Interface Board
3. JLink device (SWD Interface)

4. Keil MDK-Lite (free version)

5. GNU Tools ARM Embedded

Limitation

1. All examples have a Keil project for the GNU gcc compiler. Its folder is named keilauto.

2. Keil MDK IDE can build and download application code into flash. If you want a full tool
chain of SDK on J-Link Debug Probes.(like programming Flash NVDS data, OTP and
pull flash/OTP data...etc). Refer to Using J-Link Debug Probes with Openocd.

Toolchain

1. JLink Tool Kit (https://www.segger.com/downloads/jlink/JLink Windows beta.exe)

2. MDK (https://www.keil.com/demo/eval/arm.htm) (v5.28.0.0)

3. GNU Tools ARM Embedded (https://developer.arm.com/tools-and-software/open-
source-software/developer-tools/gnu-toolchain/gnu-rm/downloads) (8-2019-q3-update)
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Installation

1. Download the Atmosic SDK and follow the REAMDE to setup Universal Serial Bus
device (can ignore this if using Atmosic SDK Windows Installer)
a. Libusb-1.0.dll
b. WinUSB
c. Viewer for Console Output
d. Connect mini-USB cable to [USB1] of Interface Board. Confirm "Atmosic RDI
USB1" is showing in Windows device manager under USB devices
e. Connect mini-USB cable to [USBO] of Interface Board. Confirm "Atmosic RDI
USBO0" is showing in Windows device manager under USB devices
2. J-Link Debug Probes
a. Insert the JLink device and Install the JLink Tool Kit
b. Device manager: After successful installation, “J-Link driver” should show up
under Universal Serial Bus controllers.
v ’ Universal Serial Bus controllers
§ Generic SuperSpeed USB Hub
Generic SuperSpeed USB Hub
Generic SuperSpeed USB Hub
Generic SuperSpeed USB Hub
Generic USB Hub
Generic USB Hub
Generic USB Hub
Generic USB Hub
Intel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
J-Link driver
USB Composite Device
USB Composite Device
USB Composite Device
USB Mass Storage Device
USB Root Hub (USB 3.0)
USB Serial Converter B

Figure 1 - J-Link Driver Installation Successful
c. Pin Connection:
e Atmosic Interface Board V2.x:
Remove JP18, JP19 and JP22 jumpers on the interface board.
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ATMOSIC TECHNOLOGIES
INTERFACE BOARD V2.1

@ 2019

Following Table 1 for fly-wired connection.

SWDCLK JP18 N/A
SWDIO JP19 N/A
GND N/A J4 Pinl
VREF N/A J4 Pin2
TDI N/A J4 Pin47
RTCK N/A J4 Pin49

Table 1 - Fly-wired Connection

e Atmosic Interface Board V3.x:
Remove JP18, JP19 and JP22 jumpers on the interface board.
Connect J-Link Adapter to J-Link socket of interface board.
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........

......

Figure 3 - Interface Bod V3.x

3. Install ARM Keil MDK-Lite
4. Install GNU Tools ARM Embedded (can ignore this if using Atmosic SDK Windows
Installer)
Add the toolchain path to the user or system path
5. Flash Loader(can ignore this if using Atmosic SDK Windows Installer)
a. Copy JLinkDevices.xml from [atmosic SDK\tools\keil] to [C:\Program Files
(X86)\SEGGER\JLINK]
b. Copy atmx_flash.flm and atmx_nvds.flm from [atmosic SDK\tools\keil] to
[C:\Program Files (x86)\SEGGER\JLink\Devices\Atmosic\atmx]
c. Copy atmx_flash.FLM and atmx_nvds.FLM from [atmosic SDK\tools\keil] to
[C:\Keil_v5\ARM\Flash]
6. Open Keil project file with GNU toolchain
a. GNU toolchain
i.  Open example.uvprojx of [atmosic SDK\platform\atm[2,3)\ATM2xxx-
xxx\examples\xxx\keilauto
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Build Example and Program

1.
2. Example project (under keilauto folder)

3. Edit/Compile/Program/Debug Code at Keil IDE

Program Flash NVDS data for each example(refer to Flash NVDS Writer)

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
1S H | % Fe | o = I /i /lz| @ FLASH_PAGE_SIZE VR ee||ar| e e &-| &
L A AR UK DR e S@ Detuger
gmpile  Flgsh Download
Project L} _] Hac
2“1 Project: example 14/
= %2 hci 2 * HCI over UARTO application in external flash
7 app 3 * Copyright (C) Atmosic 2018-2019
= & driver : £
] ext_flash.c 6 de "arch.h"
_) uvartd.c T e "vectors.h"

Source Code Tree

Source Code Editor

Figure 4 - Keil MDK IDE GUI

4. Run time debugger

File Edit View Project Flash Debug Peripherals

I FHP| Sl |- s

Tools SVCS

Window Help

I E Ik v &

) FLASH_PAGE_SIZE

HEOMeeR s/ NRR=EaR-0-2-0-0- 8- R-

Registers 2 [ Disassembly

Regit [Vae ] .,

3
= Core

uart0

NVIC_EnableIRQ(UARTTXO_IRQn) ;

Qe
BEQ

tx_bytes (false)) {

r4, $0x00
0x20014302

T

315 | static
316 l#endif

uarto_env.
uarto_env.

v.tx.callback = callback;
. tx. dummy

= dummy;

.tx.bufptr = bufptr;
+IX.812e = size;
tx.offset = 0;

tx_writes++;

if (‘uartO_tx_bytes(false)) {

309 NVIC EnableIRQ(UARTTXO_IROn):
G 310 }
- 311 |

312 |

313 | _ Fast

314 (J#ifdef CFG_USER

Figure 5 - Debug Session
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Use GCC Compiler in Keil uVersion: (Only for GCC)

When creating a new keil project, follow the steps below to select GNU GCC compiler:

Project Flash Debug Peripherals Tools SVCS Window Help
New pVision Project... R a-
New Multi-Project Workspace...
Open Project...

Close Project

Export
Manage 1. b Project items...

Select Device for Target L Multi-Project Workspace.
4 Run-Time Environment...

5 Select Software Packs...
& Reload Software Packs
@8 Pack Installer...

Remove Item
&K Options for Target ‘scan’... Alt+FT

Clean Targets

(2] Build Target 7

Manage Project Items X
Project Iterns  FoldersExtensions | Books |

Development Tool Folders: Default File Extensions:
r

Tool Base Folder: |C \Keil_vS\ARM\

BIN: [C:\Kei_vS\ARM\BIN . Asm Source' ['#°; s "2
INC ), Object: [*obi: -0

LIB: ibrary: |"lib
Regfile: I Document: |"t¢: “h; “inc
[~ Use ARM Compiler ARMCC™. " \ARMCLANG"
Setup Defautt ARM Compler Version |

2 Use GCC Compiler (GNU)for ARM projects

Prefix; [am-none-eabi- Folder: |C-\F'mga'n Files (xB6)\GNU Tools ARM Embedded\6 201" .,

Migrate to Version 5 Forma

‘ [03 I ‘ Cancel I Help

Figure 6 - Select Compiler
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Add Flash Programming Algorithm in Keil uVersion

When creating a new keil project, follow the steps below to select a flash programming
algorithm.

8 1
Device | Torget | Output | Listing | User | CC | Assembles Debug | Trace Hai\ Download
€ Use Smulator  with restrictions Settings | | & LINK / J-TRACE Cottex 3Settings Download Fungtion RAM for Agorthm
™ Limk Speed to Reak-Time Lopp © EesefulCip ¥ Program
53 C Erase Sectors [V Verfy Stat: |(x20014000 Size: |(x4000
¥ Load Applcation at Startup ¥ Runto main() I™ Load Applcation at Statup |7  DonotErase [ Resetand Run
Intialization Fie: Intiakzation File: Programming Algorthm
J [ J 1 Descnption [ Device Size [ Device Type | Address Range
Restore Debug Session Settings Restore Debug Session Settings 1
W Breakpoints  Toobox ¥ Breskpoirts  Toobax
¥ Watch Windows 4 Performance Analyzer ¥ Watch Windows
¥ MemoryDisplay ¥ System Viewer ¥ Memoy Display ¥ System Viewer
CPU DLL Parameter DiverDLL:  Parameter Stat Sze
SARMCM3DLL | SARMCM3DLL [ E
DiakogDLL:  Parameter DalogDLL:  Parameter: Add
DARMCMTDLL [oCMO [TARMCM1 DLL [5CMO I
1 Add Flash Programming Algorithm X
I~ Wam  outdated Executable is loaded I~ Wam f outdated Executable is loaded
f
Manage Componert Viewer Descrption Fies | Descrption |_PeshSze | _Device Type [ Ongn [
3128 Pt - Bx. flash 1602 MDK Core
480k On<hip Fassh  MDK Core
KePse Dual Flash 64 B, Aash 326t MDK Core
&3 | e Detoults | Help LPC180c/40c MX25VB03SF. M B¢ FAash SPI MDK Core
preea veove_ireve (uses_mainty acs ~d | LPC1BovAd S25FLO32 SP M B¢ AashSPI MDKCore =
109 LPC180y/4%ox S25FLOGA SP. aM Ed.Fash SPI MDKCore
110 return 0: LPCA407/Bx S25FLO32 SPIFI M B4 Aash Pl MDKCore E
|y LPC5460¢ MT2S0L128SPIFI  16M e Fash SPI MDKCore
| | i M2SWEAOFB Flash M Bd. Aash 16b¢  MDK Core
MIMXRT108 EcoXiP Flash M Ba.Fash Pl MDKCore
Tproject | 0 0, E RC28F64043 Dual Flash 16M B¢ Aash 326t MDK Core
13 Outout S25FL1285_V2C 16M ¢ Fash Sl MDKCore
| i l 529GLOBAN Dual Flash 16M Ex. Alash 320t  MDK Core
S2JL032H_BOT Rash M B¢ flash 1668 MDK Core Y
529JL032H_TOP Flash Y B Aash 166t MDK Core

[T e |
Figure 7 - Add Flash Loader

Release Build

1. Open the “Option of Target” dialog of Keil IDE and select CC tab page.
e Remove “CFB_DBG” of “Preprocessor Symbols Define”
e Modify compile option (Misc Controls): remove “-g3” and use “-flto”
2. Open the “Option for Target” dialog of Keil IDE and select Linker tag page. Add compile
option (Misc Controls): “-flto”

Flash NVDS Writer

Each keilauto folder of example will have the atmosic_nvds.bat batch file. It will use the
flash_nvds.bin as input. Use the SDK toolchain to generate the flash_nvds.bin (make
build_flash_nvds; dd if=/dev/zero ibs=1 count=4096 | tr '\@@Q' '\377' >>
flash_nvds.bin ; truncate flash_nvds.bin -s 4096) then run this batch file.

Note: The step of generating the .bin is not needed when using SDK Release 4.0.0 or newer as
it is part of the updated atmosic_nvds.bat.

This batch file can be added into keil’'s customize tools menu as in Figure 8.
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Customize Tools Menu X
Al Entries
Menu Content: 13 X |9 |
__meort... |
Ewot.. | Tools SVCS Window Help

Set-up PC-Lint...

[ Prompt for Arguments
[~ Run Minimized

™ Run Independent Lint All C/C+ < Source Files
Command: [atmosic_nvds bat ] Configure Merge Tool...
Initial Folder: -
il Foler | =] Customize Tools Menu..,
Arguments: |

K | Cocst | [ _He | Flash NVDS Writer
Figure 8 - Customize Tools Menu

Using J-Link Debug Probes with Openocd

Atmosic SDK tool chain consists of many makefile targets. It can be used on J-Link Debug
Probes just as the Atmosic Interface Board’s SWD interface. “Zadig” can be used to replace the
J-Link driver for the WinUSB driver.

Ed Zadig - X

Device Options Help

J-Link v | [Jedt

Driver | jink (v2.70.8.0) | e [ winuss (v6.1.7600.16385) | = More Information

UsBID | 1366 | 0101 libusb-win32
= i Replace Driver Ad libusbi

wem £ X WinUSB (Mcrosoft)

10 devices found.

Figure 9 - Zadig Driver Replacement

After successful installation, J-Link device configuration will move to “Universal Serial Bus
devices”

v ! Universal Serial Bus devices
§ Atmosic RDI USB1
P J-Link
Figure 10 - Zadig Driver Installation Successfully
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The usage of Makefile helper targets are the same, just appends “SWDIF=JLINK” for each
command. (for example: make run_all SWDIF=JLINK)
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Atmosic

Forever Connected, Anywhere.

ATMOSIC TECHNOLOGIES - DISCLAIMER

This product document is intended to be a general informational aid and not a substitute for any literature or
labeling accompanying your purchase of the Atmosic product. Atmosic reserves the right to amend its product
literature at any time without notice and for any reason, including to improve product design or function. While
Atmosic strives to make its documents accurate and current, Atmosic makes no warranty or representation that
the information contained in this document is completely accurate, and Atmosic hereby disclaims (i) any and all
liability for any errors or inaccuracies contained in any document or in any other product literature and any
damages or lost profits resulting therefrom; (ii) any and all liability and responsibility for any action you take or fail
to take based on the information contained in this document; and (iii) any and all implied warranties which may
attach to this document, including warranties of fitness for particular purpose, non-infringement and
merchantability. Consequently, you assume all risk in your use of this document, the Atmosic product, and in any
action you take or fail to take based upon the information in this document. Any statements in this document in
regard to the suitability of an Atmosic product for certain types of applications are based on Atmosic’s general
knowledge of typical requirements in generic applications and are not binding statements about the suitability of
Atmosic products for any particular application. It is your responsibility as the customer to validate that a particular
Atmosic product is suitable for use in a particular application. All content in this document is proprietary,
copyrighted, and owned or licensed by Atmosic, and any unauthorized use of content or trademarks contained
herein is strictly prohibited.

Copyright ©2019-2021 by Atmosic Technologies. All rights reserved.

www.atmosic.com
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