How to run the low power demo

Appendix A How to run the low power demo

A.1  Demo to enter power modes

In this Lab we will review the necessary conditions to enter the available power modes based on the demo
software.

The objective of this demo is to get familiar with the steps needed to enter the available power modes in
the Kinetis family of devices.

It is important to clarify that this demo uses only one mode to exit from any operation mode, but there are
many ways to exit from any given operation mode as previously explained in this document.

This demo is prepared to run on TWR-K20D50M with a K20DX 128 device.
Low Power exit modes:

External pin SW2 has been enabled to wake up via the LLWU from any LLS and VLLSx mode, all wakeup
interrupts from these modes must go through LLWU _ISR.

All other modes (non-leakage) can be taken out of low power mode via an interrupt from any of the
available port enabled pins, in the case of this demo that is SW2 or SW3.
The following is required:

1. TAR Embedded Workbench for ARM v6.30 or CodeWarrior MCU V10.1 (with MCU 10.1 Kinetis
50MHz Service Pack installed)

2. TWR-K20D50M tower board.

3. P&E OSBDM OSJTAG Virtual Serial Toolkit.
You can download it from the following site:

http://www.pemicro.com/osbdm/index.cfm

4. Demo project: “low_power demo”.

This toolkit contains the P&E terminal utility that you need to visualize the menu options via serial over
USB.

Before running the demo you need to configure your IDE to the proper settings depending on the
programming/debugging interface that you will use.

NOTE

If your preferred debug interface is already installed you can disregard the
following section and go directly to chapter 7.2 “Steps to run the demo”.

A.2 Flash programming and debugging settings

In this section we indicate the settings needed to program and debug you application into the Kinetis board
using AR or CodeWarrior IDEs with any of the following debug interfaces: OSJTAG, P&E Multilink,
Segger J-Link.

IAR and OSJTAG/P&E Multilink
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Flashloader FlashK20Xxxx must be used for these connections.

Unzip iar_FlashK20Xxxx_8k_ram.zip located in the demo project zip file and follow the instructions
below.

1. Place all of the files in this zip (except “readme.txt”) in your /AR Systems\Embedded
Workbench.6.0_x\arm\config\flashloader\Freescale folder

NOTE

This applies for the current IAR version IAR 6.30.4, for newer versions
these steps will not be necessary.

2. Open your IAR workspace file and select a flash configuration for the project
a) Open IAR Embedded Workbench IDE.
b) Open the low power demo workspace.

To do this you can drag and drop the “low _power demo.eww” located on the following path:

{Demo Installation path}\build\iar\low_power demo

3. In the project options select Debugger->Download.

>~ low_power_demo - IAR Embedded Workbench IDE

File Edit View Project Tools Window Help

D@ & L BR|lo o v $

Ll - X | common.h |io.c

FLASH_12BKB_PFLASH I

' Files o A‘ * Notes:
=+

=lm |/low_power_demo_tower- FLASH_128. m

= (3 comman |

Figure A-1.

4. Check the "Use flash loader(s)" box.
5. Check the "Override default .board file box".

6. Provide the path to the FlashK20Xxxx.board file. This will be given as follows:
$TOOLKIT DIRS\config\flashloader\Freescale\FlashK20Xxxx.board.
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Figure A-2.

7. On debugger select driver PE_micro.
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Figure A-3.
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8. To program and debug the application click on the debug icon.

v/ ED»@H BEVHS B LD

mmon.h |io.c | tower.h | arm_cmd.c | smc.c | write.c | pmc.c | meg.c

emo.c |uart.c | crt

* Notes:
4
Figure A-4.

9. Verify that the program was successfully downloaded.
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Figure A-5.
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10. At this point we have successfully downloaded the application, now we need to exit and close the
debugger by clicking on the X mark as shown in the following screen below:
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Figure A-6.

NOTE

The purpose of stopping the debug session is due to higher current
consumption measurements when the debugger is active.

IAR and J-link

For proper operation you must use: J-Link DLL V4.36i

You can download it from the following site:
http://www.segger.com/jlink-software.html?step=1&file=JLink 436kl

IAR must be configured as follows:

1. Open your IAR workspace file and select a flash configuration for the project.
2. Open IAR Embedded Workbench IDE.

3. Open the low _power demo workspace.

To do this you can drag and drop the “low _power demo.eww” located on the following path:

{Demo Installation path}\build\iar\low _power demo

4. In the project options select General options.
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fI low_power_demo - IAR Embedded Workbench IDE
File Edit View Project Tools Window Help
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Figure A-7.

5. Select Device MK20DX128xxx5 on the project options as shown below:
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Figure A-8.

6. In the Debugger category: Uncheck “Use flash loaders”.
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How to run the low power demo

General dpkions
CIC++ Compiler
Assembler
Ok Corverber
Cuszom Build
Build Achons
Linker

Debugger
Simulatar
Argel
GOE Server
IAR. FOM-monitor
J-linkf1-Trace
TIStellaris
Macraigor
PE micra

Setup | Download |Images || Extra Opfionz | Plugire|

Factary Settings

Werify dowrload
[] 5uppress download

[] Uze flezh loader|s)
Override default board file

| FTOOLEIT_DIR$sconfighlazhlnader\FreezcaehFlas

Edit..

Figure A-9.

7. In J-link/J-trace Connection window: Select JTAG interface.

Categony:

General Options
C/C++ Compiler
Assambler
Outpuk Conwerter
Custom Build
Build Actions
Linker
Debugger

Simulator

angel

GDE Server

TAR ROM-monitar
J-LinkjJ-Trace

TI stellaris
Macraigor

PE micro

RDI

ITAG]et

ST-LIME
Third-Party Driver

TT YA

Setyp | Connection | Breakpaints

[ Factary Settngs ]

|
L]

Eomm_mi_u;atim

®UsB; Device 0 v ]

(O ICPAP: addr

F address aaa.bbb.coc ddd | Senal no
Interface JTAG scan chain

® JTAG [C]UTAG scan chain with multiple targets

d ] T .
O WD : . I— :
Scan chain contans non-AR kM devices
ding ’
[ ] Log communication

tFROJ DIF OO

Figure A-10.

8. To program and debug the application click on the debug icon.
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Figure A-11.

9. Verify that the program was successfully downloaded.
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Figure A-12.

10. At this point we have successfully downloaded the application, now we need to exit and close the
debugger by clicking on the X mark as shown in the following screen:
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Figure A-13.

The purpose of stopping the debug session is due to higher current
consumption measurements when the debugger is active.

CW MCU V10.1 and OSJITAG/ P&E Multilink
For proper operation with CW10.1, it must be configured as follows:

Update the flash programmer:
1. Click on Flash programmer and import “Flash Task”.
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Figure A-14.

2. Open the ARM folder, select K20DX128.xml and click Open.
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Figure A-15.

3. Select FLASH configuration.
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* CIC++ - CodeWarrior Development Studio
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Figure A-16.

4. Build the project by clicking on the hammer icon as shown below:
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2 ¢iC++ - CodeWarrior Development Studio
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Figure A-17.

5. Click on the drop down arrow to select the corresponding debug configuration.

% CIC++ - CodeWarrior Development Studio
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Figure A-18.

6. Select FLASH OSJTAG, go to Debugger tab, open Download section, uncheck “Perform Standard
Download”.
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Figure A-19.

7. Check the box for Execute Tasks, select the current task and click on Remove.
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™ Dahug Configurations
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Figure A-20.

8. Click on Add button and select K20DX128.
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'*_Debug Confligurations

Create, manage, and run configurations
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9. Click Apply and Debug.

Figure A-21.
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* Debug Configurations
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= (] Codetirior Cosmioad | Db | Ewceptions | Inbsrrupks | Downinad  RIC | Other Exscdisbles | Synbokes | 5 dwserensss
! [E] FLasH os1Tas Sedect dovnbosd options; subsequent aptions are used For restart and when symbalics are cached:
[€] FLASH_Seqger !
[E] e cmima [ Pearfoem Stamderd Dowrload
o [E] Ra_seooer Rir A UB
B Launch Gaoup raoran Secon Devuningd W fy Dovsninad f LAl
Frnruba
Desakct A
Corstant Dsta 3
Tritich ta
ritishzed Data
Rt Skand dabiky I o eorpechion bpe
[¥]Ezenie Tasks
Name Task Typs Firt  Subsequ..
FEIDELEG FAash Programne... (¥
=
. &5
Fleer matched & of 2 kers
® -
Figure A-22.
10. Verify download.
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 Debug - lowe_power_demafSonrces/low_power_demaflow_power_dems.c - CodeWarrior Deve o pmznt Studio

Figure A-23.

Fia Edi Mafeckor Havigebs Sewch Projd: Fun Profler PEMion Procmmor Expert ‘Windos  Hal
M EHL R B &% F- UK @ $-0-Q- ¥ AR [ % vobug |G et
¥ babug RehB B DR ER [ PO T M - T S O [y B bre | [ Coc | MMReg |BiMed| = O
= [T FLtEH o 1 TAG [Codaliar s Downlnad] B F- | F xR
=R AR Processnre, K20 o powar_dema. s [Sueendad) S
= u’ Thiead [0 Cool] (Suspended: Sianal Ha' recedved. Desoription: Lsey halted theesd. )
= I main) DeProfiesiEEe247) D eskbiop’ PO _Sampktar i oiec s o m_poser_dersciion_povwer _demo. o108 Co0D00hest
= 2 start]) DulProf st B2247Des opdPD_Sainphesrchopustart 2148 Cw0000072e
= | DUyl D Frofl e |E22247 DeskhopPO_Sample'tarclopulow o H, 5140 DeD0000a5E
.ﬂ [P o lees B2 24 Dkt op |POI_Sarng ') b fyemdions_pa sy _ce o MECZTIC0L 28 _INTERMAL_FLASHRET_bow_parser_deno, b (1)
< i x|
£ - -
[) lems_posr_daroz £ = O[22 Dl 1 [E Enblm =
int main (weid] - Erber bostion hers < & ylET
1 . :
I r I L -~
T Program execution stops at main » Donz4cd: [IEEUSHIIEIIEY
110 PORTC PORE = | PORT [
mu:;““” i you are here the board has been successfully OOCE4eE:  wova £, g0 -
e e programmed - DOOCE4ed: wove £d, $0xbaoc -
i | ¥
. Vﬁf;_’@m& T —— ‘LﬁTmTaduHLPtdims.'OEthn- D Memry By | 0 Moy X EBpl 2B-r3-° =)
FLASH 06 1TAG
Infa: Windowa NT datected.
Infa: PeE Inteefacs GETecrLed - Flaak Veraion 30.14
Infa: Device is K2OLN1ZE.
Infa: Wods la Tn—Circuic Debug.
Info: PO resec by dehugger.|

11. In order to measure current consumption properly, terminate debug session by clicking on the red

square button.
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* Debug - low_power_demo/Sourcesflow_power_demoflow_power_demo.c - CodeWarrior Development Studio

Fie Edit Refackar  Wavigakz  Search  Project Run Profler PEMicro  Processor Expert Window  Hzlp

| i oW owra e g D F-oN-- @-%-0- Q-

*’FDebu: b S @.‘3 <5 [ = T TR _E 1= T T N (

= [£] FLASH_o=3TAS [CaodeWarrior Download]
=& ARM Processors, k20_low_power_deme. 2Fy (Sus 'E
Eived, Description: User hated thread.)

= Thread [10: 0] (Suspended: Signal Halt' reg
3 maing) C\ProfilesigzZz4 7| DeskopiPO_Sampleisroprojectshiow_power _odematlow_power_demo.ci104 0x000024 e
amplssrolcpatstart, 48 000007 2e

2 skark) C:YProfiles\B2224 7| DesklopP0_
L DurnenyeFrL ] DeYProfiles| B2224 A Deskio@P0_Sampleisrcizpulow _ork0, 5140 000000252

i DelPrefileaiE2224 T\ Deskbop PO _Sample| buildiew Bw_power_demalME200% 128 _INTERMAL_FLASH K20 low_pawer_dern. a5 (1)

Click to terminate debug
gession

Figure A-24.
CW MCU V10.1 and JLink

Follow the same steps as indicated above (for CW MCU V10.1 and OSJITAG/ P&E Multilink), except that
in step 6, you must select FLASH_Segger.

Select FLASH_Segger, go to Debugger tab, open Download section, uncheck “Perform Standard
Download”.

How to run the Low Power demo, Rev. 0
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' Debug Configurations

Create, manage, and run configurations

Dowardoed =n apphcstion to akarget, then debug or nunthe spolicsson. @

®
SR E - Mame: | FLASH_Seager *

[ tan | 00« Arguments | % Debugger % Source | B Environment | [ Commen | @ Trao= end Frofie
L Codewaamar Attach 3
[ P = Debipger optians
£ CodetiarHar Connac
- — codawarriar Dowrkaad Debug | Excephions | Int=rrapks | Downl pad |prc Other Execubables | Symbolics | 05 Awerensss
T FLASH_0SITAG .
= FH' L '1 Selact dowrdad opbars; subsaquent opfans ske usad for restart and when spmonbes aoe rached
SH_S=goer
| RAM DSITAG [IP=rfomn Stardard Cownload
T RAM_Segger
B Launch Gooup || @
Uncheck
3elect

FLASH_Segger @

o )

7|E:-:e|:ute Tasks

Heme Tesk Type First  Subsequ... [ add.., |
Copyof200KI28_Ta.,. FlhshPogramma.., [+ [l . :
Rermawe
Figure A-25.

Steps to run the demo

Once you have successfully loaded the application to the device and stopped the debugger, you can
proceed with the following steps:
1.

Open the Terminal application from P&E.

2. Set the port to Port: USB COM, Baud: 115200,Parity: None, Bits: 8 Click on “Open Serial Port”

Terminal Windew application v2.0%

Cuplax

Ful =

Terminal YWindow: Chaal Wiy

Figure A-26.
3. Make sure the port is successfully opened.
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Taerminal Window application v2.05

Fart - PEE Hovnepae: Ciupiles - 201 d
-
E ety | - Fles=Fi e =~ freescale
micro Git=: [ oo EOL Deley (me - [JIEN

erminal Window: [REEIRT T |

Figure A-27.

4. Now click on the reset button of your board.

5. Ifyou look to the Terminal Window you should have all available options displayed.

. = Terminal Window application v2.05

P&E Homepage

Cloz= Part

Terminal Window: Clear'Window

L LA : AxBE . LI PE4 Bxan
TN { AxAA . LI Fd AR
LLUL Fz 3 LIWU F3 Bx66
LLAU F x LIWU FILTZ2 8868
L LA ) = Bxb:

Select the mode to cnter
B to enter ULLSA no POR
to enter ULLIH

to enter ULLS1

to enter ULLS2

to enter UVLLS3

to enter LLA

to enter ULPS

to enter ULPR

exit VLFR

to enter ULPY

to enter WALT

to enter STOP

[== == =] = g T g Y R )

Copyiight 2007, F&E Microcompuiles i, &l Rights e btk it pEMicTa. com

< >

Figure A-28.

6. Follow the instructions on the menu.
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Example:

To enter Stop Mode:

» Type letter B in the terminal window.

The following message will be displayed:

.- Terminal Window application ¥2.05

o N 2 T
PE - = EEEE=E ~
Farity -
Il‘||‘=l-" Bite: r_t: Open.

Terminal Window: Clea window

LLWU F1i
LLWU F3
LLWU FILTZ

felect the node to enter
H to enter ULLEA no POR
to cnter a

to enter

to

to

to

to

oy

|- -JE-N- R - g N A

: any key to enter Stop

Copwiight 2007, PEE Microcomputer Systems, Al Rights Rezerved. R A i DEmIcTo.Com

Figure A-29.

* Press any key.
The following message is displayed:

How to run the Low Power demo, Rev. 0
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-~ Terminal Window application v2.05
por

Farity : il
micro Bits:

Terminal ¥indow: Clear ‘window

Clogze Port

LLWU ME = BxHd. LLWU Fi
LLWU F2 B8 . LLWU F3
LLWU FILT1 Bx80 ., LLWU FILT2
LLWU RET

Select the mode to enter
A to enter ULLSHA no POR
1 to enter ULLSA
2 to enter ULLS1
3 to enter ULLSZ
4 to enter ULLS3
5 to enter LLS
b to enter ULFPS
? to enter ULPR
8 exit ULPR
? to enter ULFW
A to enter WAIT
to enter STOP
bPress any key to enter Stop
PBPrezs SW2 or SW3 to wake up from Stop

Copyright 2007, PEE Microcomputer Syztems, All Rights Reserved. hittp: £ A, pEMICTO. Com

Figure A-30.

This means we are currently in stop mode.

* To measure power consumption (depending on your board) you should take off the Jumper that
corresponds to MCU power connections.

This is J25 on the TWR-K20D50M Rev. C

NOTE

If you are unsure of the corresponding jumper please refer to your tower
board user manual.

* Now measure the device consumption between these terminals:

You must be measuring approximately 320pA.

* Ifyou want to exit this low power mode and enter another one press SW2 or SW3:

How to run the Low Power demo, Rev. 0
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- Terminal Window application ¥2.05
Fort

-
Esud : _

- |

B o

PiE Homepage

Cloze Port
Farity

micro Btz

Teminal Window: Clear window

to enter LLE

to enter ULPE

to enter ULPR
t ULFR
enter ULPY

to enter U

to ent

hPprex ey to enter Ltop

a
FE Hack to Run modeo wake up from Btop

Select the mode to enter
to enter
to enter U
to enter U
enter U
enter
enter L
enter ULPE
enter ULPR
t ULFR

enter
enter

BEEeX- S tawwHEE3

Capyricht 2007, PEE Miciocompiker Spztems, all Bights A ezerved hi ¥, pEMICI.Com

Figure A-31.

Now you can follow the steps again to enter a new power mode.
NOTE

You can exit any power mode via reset.
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