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Panasonic PAN1762 Bluetooth Module

By purchase of any of the products described in this document the customer accepts the document's
validity and declares their agreement and understanding of its contents and recommendations. Panasonic
Industrial Devices Europe GmbH (Panasonic) reserves the right to make changes as required at any time
without notification.

© Panasonic Industrial Devices Europe GmbH 2019.

This document is copyrighted. Reproduction of this document is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Do not
disclose it to a third party.

All rights reserved.
This Application Note does not lodge the claim to be complete and free of mistakes.

The information contained herein is presented only as guidance for Product use. No responsibility is
assumed by Panasonic for any infringement of patents or any other intellectual property rights of third
parties that may result from the use of Product. No license to any intellectual property right is granted by
this document, whether express or implied, by estoppel or otherwise.

Description of hardware, software, and other information in this document is only intended to illustrate the
functionality of the referred Panasonic product. It should not be construed as guaranteeing specific
functionality of the product as described or suitable for a particular application.

Any provided (source) code shall not be used or incorporated into any products or systems whose
manufacture, use or sale is prohibited under any applicable laws or regulations.

Any outlined or referenced (source) code within this document is provided on an “as is” basis without any
right to technical support or updates and without warranty of any kind on a free of charge basis according
to § 516 German Civil Law (BGB) including without limitation, any warranties or conditions of title, non-
infringement, merchantability, or fitness for a particular purpose. Customer acknowledges that (source)
code may bear defects and errors.

The third-party tools mentioned in this document are offered by independent third-party providers who are
solely responsible for these products. Panasonic has no responsibility whatsoever for the performance,
product descriptions, specifications, referenced content, or any and all claims or representations of these
third-party providers. Panasonic makes no warranty whatsoever, neither express nor implied, with respect
to the goods, the referenced contents, or any and all claims or representations of the third-party providers.

To the maximum extent allowable by Law Panasonic assumes no liability whatsoever including without
limitation, indirect, consequential, special, or incidental damages or loss, including without limitation loss of
profits, loss of opportunities, business interruption, and loss of data.
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1.2

1.3

1 About This Document

About This Document

Purpose and Audience

This Application Note is intended to explain how to measure the current consumption in low
power modes on the PAN1762 USB stick.

The document is intended for hardware and software engineers.

Revision History

Revision Date Modifications/Remarks

1.0 2019-04-25 Initial release

Use of Symbols

Symbol Description

Note

@ Indicates important information for the proper use of the product.
Non-observance can lead to errors.

Attention

A Indicates important notes that, if not observed, can put the product’s functionality
at risk.

Tip
/ Indicates useful information designed to facilitate working with the PAN1762.

= [chapter number] Cross reference
[chapter title] Indicates cross references within the document.

Example:

Description of the symbols used in this document = 1.3 Use of Symbols.

Requirement

v
Indicates a requirement that must be met before the corresponding tasks can be
completed.
Result
> 4 . .
Indicates the result of a task or the result of a series of tasks.
This font GUI text

Indicates fixed terms and text of the graphical user interface.
Example:
Click Save.
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1 About This Document

Symbol Description

This font File names, messages, user input

Indicates file names or messages and information displayed on the screen or to
be selected or entered by the user.

Examples:

panl762.c contains the actual module initialization.

The message Failed to save your data is displayed.
Enter the value Product 123.

Key

Indicates a key on the keyboard, e.g. .

1.4 Related Documents

[1] PAN1762 Design Guide
[2] PAN1762 Software Guide

Please refer to the Panasonic website for more information as well as related documents
= 12.2 Product Information.
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2 Introduction

2 Introduction

The PAN1762 USB stick is a development platform for the Bluetooth® Low Energy (LE)
PAN1762 module. It is based on the Bluetooth Low Energy chipset TC35680 from Toshiba.

For further information please visit https://toshiba.semicon-storage.com/eu/product/wireless-
communication/bluetooth/tc35680.html.

Toshiba provides a Bluetooth software development kit (SDK) that is available after registration.
For further information please visit https://apps.toshiba.de/web/SDKRegistration/.

Panasonic provides the PAN1762 Software Guide.
Please refer to the Panasonic website for more information = 12.2 Product Information.

Low power handling is inherent to all applications for the PAN1762 USB stick. However, it may
be difficult to measure the current consumption for the different available low power modes,
because the selected low power mode affects the function of the application.

This Application Note explains a way to consistently measure the current consumption in the
different low power modes using the PAN1762 USB stick.
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3 Chip Support Package

3 Chip Support Package

Besides the Bluetooth software development kit (SDK) Toshiba provides a separate
chip support package. The chip support package also includes test applications, which can be
utilized for low power current consumption measurements.

3.1 Download

The chip support package (1) includes in-depth information about the TC35680 chipset.

| Document
[ pata sheet T TC35680FSG-002 Data sheet/Japanese [Mar,2019] (PDF: 1276KB)
[ pata sheet T TC35660FSG-002 Data sheet/English [Apr,2019] (PDF: 1124KB)
[ Product News T Product News [Jan,2018] (PDF: 444KB)
Ecipasiiants] [, TC35680 681 SoftwareManual & SampleCode [Oct,2018] (ZIP 20941»(‘?“-”“
& Sample Code

1. Download the chip support package from https://toshiba.semicon-
storage.com/eu/product/wireless-communication/bluetooth/detail. TC35680FSG-
002.html.

2. Unpack the ZIP file (1) to a destination folder.

| B = |pani762 - O %
Home Share View (2]

« v P > This PC » Windows (C) > pan1762 v O | Search pan1762 b
[ Name - Date modified Type Size
3 Quick access
BoardSupportPackage 18.04.2019 14:22 File folder
OneDrive BuildManual 18042019 1422 File folder
> & This PC Knownlssues 18.04.2019 14:22 File folder
ProgrammingGuide 18.04.2019 14:22 File folder
& Network RegisterDescription 18.04.2019 14:22 File folder
SampleCodeManual 18.04.2019 14:22 File folder
TCU_Command_and_HCl_Command 18.04.2019 14:22 File folder
1 ChangedHistory.txt 15.10.2018 16:12 TXT File 1KB
%] SOFTWARE LICENSE AGREEMENT_BT002en.pdf 21.02.2018 10:05 Adobe Acrobat D... 371KB
| SOFTWARE LICENSE AGREEMENT_BT002jp.pdf 21.02.2018 10:08 Adobe Acrobat D... 321KB
=] TC35680_681_ROM002_Software_Startup_Guide_EN_20180919.p, 19.10.2018 16:28 Adobe Acrobat D... 350 KB
[: TC356SD,681,ROMODZ,SW,Du(s,andjample(0de,201810231# 18.04.2019 1413 Compressed (zipp... 20.941 KB

12 items =
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Board Support Package

3 Chip Support Package

The ZIP file also includes a pack-file “board support package” (2) in the subdirectory

BoardSupportPackage.

This pack-file includes low-level CMSIS drivers for the TC35680 chipset, as well as general
sample and test applications, which can be utilized for low power current consumption

measurements.

=
Home Share View

«— v > This PC > Windows (C:) > pan1762 > |BoardSupportPackage
= 1
[ Name Date modified Type Size
3 Quick access |
i BSP_ChangedHistory.txt X e
OneDrive [ =0 Tcshiba.TB%SD_ROMDDZ"\‘0.6.pa(k1 5.10.20 uVision Software P...

> @ ThisPC e

u¥ Network
2 items

~ Q) | Search BoardSupportPackage

TKB

2.847 KB

(]

3.2 Installation

The general sample and test applications, included in the “pack”-file, are only provided for the

KEIL pVision® IDE.

/ It is sufficient to have the code-size limited version of the KEIL pVision IDE

installed.

1. Navigate to the subdirectory BoardSupportPackage (1).
2. Double-click Toshiba.TC35680 ROMO002.1.0.6.pack (2).

=R
Home Share View [7]
&~ v > ThisPC > Windows (C:) » pan1762 > ~ @) Search BoardSupportPackage R
x 1
[ Name Date modified Type Size
# Quick access §
Ly BSP_ChangedHistory.txt TXT File 1KB
OneDrive [WS_ Tcshiba.TC356807ROMDE)2‘1D.6.pa(k} 05.10.2018 16:41 uVision Software P... 2.847 KB
> = This PC
w Network
2 items =]
= The Keil package unzipper will install the “pack”-file.
Application Note Rev. 1.0 Page 8
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3 Chip Support Package
3. Click Next >> (1).

Pack Unzip: Toshiba TC35680_ROMO002 1.0.6

X
Welcome to Keil Pack Unzip

Releass 10/2018

This program installs the Software Pack:

Toshiba TC35680_ROM00Z 1.0.6
Toshiha TC35680/TC35681 Device Support

Destination Folder

C:\Kil_vEAARMYPACKAT nshiba\TC35680_ROMOD24T 06

Nest »» ! q Cancel

= The installation will start.

4. Click Finish (1).

Pack Unzip: Toshiba TC35680_ROMO002 1.0.6

pad
Keil Pack Unzip completed

Toshiba TC35680_ROMOOZ 1.0.6

Keil Pack Unzip has perfarmed all requested operations successfully.
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4 Application Setup

4 Application Setup

4.1 Preparation

1. Goto the Start menu and launch KEIL pVision IDE.
2. Click on the icon Pack Installer (1).

K2 pvision - O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=N-1 & | | | | @ putchar ; |@| TERRS
| " | &
sy - @8 Pack Installer

Install or update Software Packs
that contain Software
Components

3. Click on the tab Device (1).
The newly installed “pack”-file can be found In the section Toshiba (2). In the
tab Packs (3) the version number (4) can be verified.

@ Pack Installer - C:\Keil_v5\ARM\PACK - [m] X
File Packs Window Help
i | Device: Toshiba - TC356801_ROMO02
ﬂ%&:ams B (4] q{xamp\es B
Search: - X Pack 3 Action Description
Doree /| summary =-Device Spe;iflc 1Pack TC356801_ROMO02 selected
w Y NXP 1214 Devices ﬂ = ToshibazTC3568. MToshibaT[35680ﬂ[35681 Device Support
4% Redpine Signals 4 Devices 8 Remove| Toshiba TC35680/TC35681 Device Support
% RelChip 1 Device w-Generic (@] 35 Packs
=7 Renesas 4 Devices
=¥ silicon Labs 906 Devices
=¥ Sinowealth 1 Device
=¥ SONIX 50 Devices
=¥ STMicroelectronics 1152 Devices
#--% Texas Instruments 350 Devices
= ¥ Toshiba [797 Devices
=% TC356801_.ROMO002 |4 Devices
@ TC35680FSG-002 |ARM Cortex-MO, 32 MHz, 76 kB RAM
@ TC35681FSG-002 |ARM Cortex-MO, 32 MHz, 76 kB RAM
@ TC35681IFTG-002 | ARM Cortex-M0, 32 MHz, 76 kB RAM
@ TC35681WBG-0.. | ARM Cortex-M0, 32 MHz, 76 kB RAM
% % TX00 Series 9 Devices
% TX03 Series 67 Devices
" TX04 Series 16 Devices
" TXZ3 Series 56 Devices
w5 TXZ4 Series 39 Devices
= Zilog 7 Devices
£ [T | &)

4.

Sample applications and test applications can be chosen from the tab Examples (1).

@ Pack Installer - C\Keil_vS\ARM\PACK

File Packs Window Help
3" Device: Toshiba - TC356801_ROMO002

2] |Lq]

Packs

O X

' Examples h
|7 Show examples from ins' id Packs only

ﬂ Devices Boards

Search: - X

Device /| Summary
® ¥ NXP 1214 Devices
# ¥ Redpine Signals 4 Devices
# ¥ RelChip 1 Device
#--% Renesas 4 Devices
#--% Silicon Labs 906 Devices
#-% Sinowealth 1 Device
=% SONIX 50 Devices
® % STMicroelectronics 1152 Devices
# ¥ Texas Instruments 350 Devices
=¥ Toshiba 191 Devices

= % TC356801 ROMO02 |4 Devices

& TC35680F5G-002

& TC35681F5G-002

@ TC35681IFTG-002

@ 7C35681WBG-0..
= % TX00 Series

ARM Cortex-M0. 32 MHz, 76 kB RAM
ARM Cortex-M0, 32 MHz, 76 kB RAM
ARM Cortex-M0, 32 MHz, 76 kB RAM
ARM Cortex-M0, 32 MHz, 76 kB RAM
9 Devices

=]

Example
BLE_SAPP-01 (SAPPHIRE-680FSG-0...
BLE_example_HRP (SAPPHIRE-680F..
HW_example_ADC (SAPPHIRE-680F.
HW_example_GPIO (SAPPHIRE-680...
HW_example_HWTimer (SAPPHIRE...

[-HW_example_LowPower (SAPPHIRE.,

Action Description
& Copy This is a sample code to shg
& Copy This is a sample code far BL
@ Copy This is a sample code for AL
@ Copy This is a sample code for GF
& Copy This is a sample code for Hy
This is a sample code for 12(
is.is a sample code for Lo

HW_example_RTC (SAPPHIRE-680F...

HW_example_SPI (SAPPHIRE-680FS.

HW_example_SWTimer (SAPPHIRE-...
HW_example_UART (SAPPHIRE-680...
HW_example_WDT (SAPPHIRE-680...
template (SAPPHIRE-680FSG-002)

HW_example_PWM (SAPPHIRE-680.. |

s a sample code for PV|
@ Copy Thisis a sample code for RT)
& Copy This is a sample code far SP|
& Copy This is a sample code far Sg
& Copy This is a sample code faor U#
@ Copy This is a sample code for W
& Copy This is a template project. Y

Application Note Rev. 1.0
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4 Application Setup

5. Choose the sample application HW_example_LowPower (2) and click Copy (3).
= The window Copy Example will be displayed.

6. Choose a destination folder (1).

Copy Example X

Destination Folder

C:\pan1762] Browse...
|[¥ Use Pack’ ler Structure [+ Launch pvision

Cancel |

7. Click OK (2).

4.2 Modifications

By default the low power sample application uses the UART driver that is built into the TC35680
firmware. This driver does not support proper shutdown and re-initialization of the UART
hardware.

So the UART driver from the CMSIS driver that comes with the “pack”-file must be used instead
and proper shutdown and re-initialization of the UART hardware must be added to the
application.

1. Choose the first RTE_Device.h (1) from the project file list.

pan1762\example\HW\example_LowPower\project\example_LowPower.uvprojx - LVision -
Chpan1762\ le\HW le_LowPower\ i\ le_LowP isi [u} x
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
EEE EEICEE. iE = | @ putchar Vae ale oo a|@-| A
@ | ] ram VX|adepa
Project &) | ¢ Manage Run-Time Environment v X
=% Project example_LowPower Select Software Components for  [3” address <0x0-0x3F000:0x1000> ~
& RAM the project INFO_SECTOR_A_RDDR
. 77 Sector B Address <0x0-0x3F0
G hostapl_task 169 [// <o> Sector B Address <0x0-0x3F0
0 o oot 170 | ¢define RTE_CONN_INFO_SECTOR B ADDR 0
Ps cotaske 171 | // </h>
CMsis 192 | // </b>
29 Device 173
& O 2 patchc (System) YT8 | 217700000000000 0711700001 112000200000007700000 0001000 000702000000000011170000¢1007
- !/ T1T
5 host_apic (System) ) <h> URRT1IO . R
O Driver LowPower TC Lowpowen 176 | //  <o»> Use UART CMSIS Driver in UART1@ma<0=>NotUsed(Use MaskROM API) <l=>Used
&) rver Lowbower LG Rgjc (owPowen 17{ [ #define RTE_UARTITO_USE_CMSTS_DRIVER 1
RTE Device.h (Syster) 17 265 Baud Rate for UARTITO
RTE_Deviceh (system) 179 | ¢define RTE_UART1IO_BAUD_RATE 115200
5 Lib 180 | // </h>
181
182 | // <<< end of configuration section >>>
183 | fendif /* RTE_DEVICE H */
184 L
<] ER] [ >
ElProject |@Books | {} Functions |()y Templates Text Editor {,_Configuration Wizard
Build Output 28
Not =nougn informacion to list image symbols. @
Finished: 1 information, 0 warning and 1 error messages.
".\RAM\output.axf" - 1 Error(s), O Warning(s).
Target not crested.
Suild Time Elepsed: 00:00:02 S
Select Software Components for the project J-LINK /J-TRACE Cortex 11177 €37 CAP UM SCRL C

2. Scroll to the end of the file (2).
Change the definition RTE_UART1IO USE CMSIS DRIVER (3) from 0 to 1.
4. Click on the icon Manage Run-Time Environment (4).

= The window Manage Run-Time Environment will be displayed.
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5. Open the tree view for the software component Device (1).

4 Application Setup

ﬂ Manage Run-Time Environment

Software Component S.. Variant
¢ cwsis

® CMSIS Driver

‘Co

Version Description

Cortex Microcontroller Software Interface Components

Unified Device Drivers compliant to CMSIS-Driver Specifications
Compiler Extensions for ARM Compiler 5 and ARM Compiler 6
Startup, System Setup

ARM Compiler |1.6.0

“ ADC - 0.0.0 TOSHIBA provided ADC example for TC35680 ROM0O02

“ DMAC - 0.0.0 TOSHIBA provided DMAC example for TC35680 ROMO002

“ HWTimer - 0.00 TOSHIBA provided HWTimer(BC/G Timer) example for TC35680 ROM002
“ ¢ - 0.0.0 TOSHIBA provided 12C example for TC35680 ROM002

“  LowPower v 0.00 TOSHIBA provided LowPower example for TC35680 ROM002
“ pwM r 000 TOSHIBA provided PWM example for TC35680 ROM002

¥ RIC r 000 TOSHIBA provided RTC example for TC35680 ROMO002

“ spl r 000 TOSHIBA provided 5P| example for TC35680 ROMO002

¥ Startup r 0.00 System Startup for TC35680/TC35681 ROMO02

4 Syek — 0.00 TOSHIBA provided system files for TC35680 ROMO002

@ I 000 | TOSHIBA provided UART example for TC35680 ROM002

WDT
@ File System

0.00 TOSHIBA provided WDT example for TC35680 ROM002

MDK-Pro ~16.11.0 _|File Access an various storage devices

Validation Output Description

Resolve SelectPacks Details

Cancel

Help

Enabling the UART checkbox (2).
Click OK (3) to confirm the configuration change.

Open the file c2_task. c by clicking on the file name (1).

KA C\pan1762\example\HW\example_LowPower\project\example_LowPower.uvprojx - uVision - O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
==l B9 || P | I= 15| B putchar VERe @leosaald@-
& E @ e % | Built-In NVM v & &
Project Ll <] [ c2.taske v X
=% Project: example_LowPower 1= 141!] printf (" High -> disable Low Power mode.\r\n"); A
S &3 Built-In NVM 142 if( !(mode & LE Mode DeepSlesp) ){
= 143 //.Anykey does not work in DeepSleep mode.
B 144 printf ("GPIO 15 Rising Edge wakes up the system.\r\n");
B 2 taskc 145 |
& cmsis 146 printf (" (refer to LP init for more detailed settings.)\r\n");
@ Device 147 printf("\r\n");
BT 2 patche (System) 148
g host_api.c (System) iég closeUARTL () 7
& Dr?ver_Lchcwer_T(SSsSDc(LGWPGWE 151 // Transition to the Low Power mode.
& Driver UART TC35680.c (UART) 152 [OSiAPliwaitEventqu(HOSTiAPLiEVENTiFLELA, sflaqg);
U RTE_Deviceh (System) 153
0 RTE_Deviceh (System) L 154 initializevUartl()
- 155 4
156 // Wake up from Low Power modes.
| | v 157 if( flags (C2_GPIO_WAKEUP_BIT|C2_GPIO_WAKEUE_2_BIT|C2_AUTO_WAKEUI,,
1en
Elrroject |@8coks | {3 Functions |y Templates < >
Build Output ng
*¥* Using Compiler 'V5.06 update 2 (build 183)', folder: 'C:\Keil vS\ARM\ARMCC\Bin'
Build target 'Built-In NVILr
".\NVM\output.axf" - 0 Error(s), O Warning(s).
Build Time Elapsed: 00:00:00
J-LINK / J-TRACE Cortex L:152 C:t

Look out for the function call indicated by (2) and add the necessary instructions for
properly shutting down and re-initializating of the UART hardware before (3) and

afterwards (4).
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10. Click on the drop-down meu (1) and select Built-In NVM.

4 Application Setup

I C\pan1762\example\HWAexample_LowPower\project\example_LowPower.uvproji - iVision - o X
File Edit View Project Flash Debug Peripherals Tools SVES Window Help
a9 == ® putchar Varalecsald-
LR ]
Project | (4l Rebuild Ly - | [} RTE_Device.h v X
”1 “ ) 167 | // ~
=& Built-in NVM 168
& host_apl_task E;
o 0 2 taskc y
. 171
cMsis 172 |
5% Device 173
= 8 2 patchc (System) 174 |/ FILIIEREIEY
= & host apic (System) i;i ) . ek sty <1
& ; r in U, Use MaskROM API) <l=>Used
= T Driver_LowPower_TC35680. (LowPower) 177 e Thnhin pRIVER 1
) RTE_Deviceh (System) 178 | /1 < 5d Rate For =
] RTE_Device (System) 179 | #defin UART1IG_BAUD_RATE 1152
@ &1 Driver UART_TC35680.c (UART) 180
= ® Lb 181
182 |/ n >
183 | 4
184 v
< | i< >
Brroject | {} 0, 1 Text Editor /{_Configuration Wizard |
Build Output =8
Tinking... ~
Program Size: Code=11722 RO-data=113% RW-data=zd ZI-daca=252
-
Rebuild all target files J-LINK / J-TRACE Cortex L177 C:37

11. Click on the icon Rebuild (2) to rebuild the project.

12. Check if the build process was successful (3).
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5 Bluetooth Device Address Safeguard

5 Bluetooth Device Address Safeguard

If this step is skipped, the Bluetooth device address from the PAN1762 USB
stick will be permanently lost.

There is no way to recover a lost Bluetooth device address.

The new created application can be programmed directly from within KEIL pVision IDE.

However, the programming step will erase the Bluetooth device address from the module.

Therefore, it is important to remember the Bluetooth device address before programming, so it
can be written back later.

The easiest way to remember the Bluetooth device address is to use EasyStandalone.

The following requirements must be met:
v All of the attached PAN1762 USB sticks are removed.
v" The PAN1762 USB stick is jumpered minimally to “host mode”

e Configure “boot mode” to “host mode” (red jumpers)
e Connect UART Rx/Tx to USB serial (blue jumper)
e Power module from USB power supply (orange jumper)

1. Attach the PAN1762 USB stick.
2. Go to the Start menu and launch EasyStandalone.

3. Make sure that the COM port selection is correct, because EasyStandalone does not
have an automatic detection.
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5 Bluetooth Device Address Safeguard

4. Select a COM port (1) from the list of devices in the Port selection.

Make sure that the COM port selection is correct, because EasyStandalone does not

have an automatic detection.

EasyStandalone 1.0.0.12

Port selection

com1
COM139

e

Refresh COM Ports

Actions 7

® Check device

) Configure for debugging
) Monitor COM port

() Erase Flash Memory

(O Write Built-In AT Command Firmware

Verify |Select ...

Z Write application
I Execute action
S —

ITC35680 Standalone Device found at COM133

Device Information
Firmware version G.00.BOB-03 ROM = qtiewce address 00:13:43:86‘.97:BD M

5. Choose Check device (2).
6. Click Execute action (3).

= A success message will be displayed in the status bar (4).

= The firmware version and the Bluetooth device address will be displayed (5).

® Please note down the Bluetooth device address for later use.
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6 Application Programming

Application Programming

The application can be programmed directly from within KEIL pVision IDE.

The following requirements must be met:
v" The PAN1762 USB stick is jumpered minimally to “standalone mode”

e Configure “boot mode” to “standalone mode” (red jumper)
e Power module from USB power supply (orange jumper)
e Connect SWD pins to on-board debugger (green jumpers)

Attach the PAN1762 USB stick.
Go to the Start menu and launch KEIL pVision IDE.

Click on the icon Download (1).

U 2 taske
@ cmsis
=% Device

<

& c2_patch.c (System)
BT host_api.c (System)

[EProject |@8ooks | {3 Functions

04 Templates

<

K2 C\pan1762\example\HW\example_LowPower\project\example_LowPower.uvprojx - uVision — [m] X
Fle Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=11 B9 |« R | == | @ putchar VReQl e oo &|@E-|

(£ & e 2] 33 ] Built-ln NvM MESN: ] @ &
Project Download (F&) (=] [} RTEDeviceh v
=% Project examp_ Dovniosd cede to fsh memory )

S & Builtn NVM 1S3 | J7IIIITITIIIIIIT LTI TETEAT I I I TId LTI AT I I I I IEIi1IdI1d07]

=5 host_apl_task E; // <h> RDC

// <e> Enable/Disable Periodic scan
#define RTE_ADC_PERIODIC_SCAN ENABLE 0
£ RTE_ADC_PERICDIC_SCAN ENABLE
<o> DMAC channel used for Periodic ADC <0-6>
#define RTE ADC_PERIODIC_SCAN DMAC CH 5
/] </e>

#d

T Driver_LowPower TC35680.c (LowPowen) 12; Lf // #if RIE RDC ENABLE PERIODIC SCAN
L) RTE_Device.h (System) 163
0 RTE_Deviceh (System) L84 | 177717107 10100107 00000 1117000000100 0 010000100100 0d 001010 T A1 2 I AT 110
T Driver_UART_TC35680.c (UART) 165 | // <h> Connection information library
=% Lip 166 | // <h> Sector Address
167 | // <o> “tor A A ess <0x0-0x3F000:0x1000>
168 | #d RTE_CONN_INFO_SECTOR A ADDR (
169 <o> Sector B Address <0x0-0x3FOC
170 | #define RTE_CONN_INFO_SECTOR B_ZDDR 0x
171 | //  </h>
172 | // </h>
173

Text Editor §_Configuration Wizard
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4. If the following dialog will be displayed, select Cortex-MO0 (1) and click OK (2).

Unzpecilied Cortezctdied b ainling Coutehd ARk
Unspecified = 40
rspeciied Comesfo+ Comesn

SEGGER J-Link V5.12e - Target device settings X
Manulacturer [+ - [Litke endian | fcoewn -]

M anufacturer | Device | Core ‘ NumCores ‘ Flash size | RAM size A
Unzpecified LRMT ARMT 1 - B
Unzpecified LRMI ARMI 1 -
Unspecified ARM11 ARM11 1 -
Unzpecified Cortex-45 Cortex-45 1 -
Urspecified Cortex-d7 Cortex-é7 1 -
Urspecified Cortex-48 Cortex-48 1 -
Urspecified Cortex-43 Cortex-43 1 -
Urspecified Cortex-212 Cortex-i12 1 -
Urspecified Cortex-215 Cortex-15 1 -
Urspecified Cortex-217 Cortex-17 1 -
Unzpecified Cortex-tvi_Easeline Cortextd 4RMvE... 1 -

1 -

S S I )

T =
Unzpecified Cortex-t1 Cortextd1 1 -
Unzpecified Cortex-td3 Cortextd3 1 -
Unzpecified Cortex-td4 Cortextd4 1 - v
Heoracifiar Crebawbd 7 Crrrawhd 7 1 - |
< >

Select a device for J-Link.

Selecting a device is not required for most devices, but allows more efficient operation of J-Link as well as flash
download modification of flash memory during a debug session as well as unlimited breakpoints in flazh memary (Flash

Breakpoints] Cancel

| case of doubt, select the first entry in the list: "Unspecified Device™ 0

5. After the programming has finished check the output in the window Build Output.

1r1
172
173
| | < >
=l Project |@8Books | {3 Functions | [, Templates Text Editor /| Configuration Weard

Build Output b |

_sle=p_(500) ~
Exase Done.

7T
// </h>

erify OK.

[Programming Done.
Flash Load finished at 16:43:15

Download code to flash memory J-LINK / J-TRACE Cortex L177 C:3

Troubleshooting

If something goes wrong during usage or during programming, the PAN1762 USB stick may
behave incorrecly afterwards.

In this case, the PAN1762 USB stick has to be reconfigured to a known good state by using
EasyStandalone.

The following requirements must be met:
v" All of the attached PAN1762 USB sticks are removed

v The PAN1762 USB stick to be used should be jumpered minimally to “host mode” as
explained in = 5 Bluetooth Device Address Safeguard

1. Attach the PAN1762 USB stick.

2. Go to the Start menu and launch EasyStandalone.
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6 Application Programming

3. Select a COM port (1) from the list of devices in the Port selection.
Make sure that the COM port selection is correct, because EasyStandalone does not

have an automatic detection.

EasyStandalone
Port selection

CoMm1
COM6

| Refresh COM Ports

Actions

) Check device
[L!J Configure for debugging

O Monitor COM port

O Erase Flash Memory

O Write Built-In AT Command Firmware

O write application Verify |Select ...
l Execute action

Device Information
Firmware version G.00.B0B-03 ROM=002 Deyige address |00:13:43: Update
ngi

IConfigured device TC35680 at COMS5 for debuggi

4. Choose Configure for debugging (2).
Click Execute action (3).
= A success message will be displayed in the status bar (4).
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7 Application Setup

The following requirements must be met:
v Installed terminal application

/ If you do not have any terminal application yet, you can try Termite from
https://www.compuphase.com/software _termite.htm. In the following steps
Termite is used.

7.1 Hardware Setup

@ In order to avoid any leakage current:

e All unnecessary jumpers must be removed from the PAN1762 USB
stick.

e The power supply of the module must be connected to the
measurement equipment.

e Thered jumper on GPIO 1 makes sure that the device boots up in standalone mode.

e The purple jumper near the reset button makes sure that the reset button is
operational.

e Thered jumpers on GPIO 0 is used by the application as a “sleep mode enable” pin
and must be set to GND, to allow the device to enter sleep mode.
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e Thered jumper on GPIO 15 is used by the demo application as the wake up key to
exit a sleep mode.
By default it is set to GND and must be moved to VCC in the “other position” to create
arising edge.

e The blue jumpers connect the UART Rx and Tx lines and have to be removed after
the demo application has been configured properly.

e The orange pin headers need to be connected to GND and VCC of the
measurement equipment.

7.2 Application Usage
1. Use any terminal application to connect to the well-known COM port of the PAN1762
USB stick.
2. Click Settings (1) to choose the desired COM port.

@ Termite 3.4 (by CompuPhase) - X

I | comi146 115200 bps, 8N1, no ! | Clear || About || Close

[ [<]
= The chosen COM port will be displayed (2).

Make sure that the power supply of the measurement equipment is turned on.
4. Make sure that the blue jumpers for the UART Rx and Tx lines are connected.
Press the “reset” button on the PAN1762 USB stick.

= The application will identify itself by printing the following diagnostic message to the
terminal window:

6 Termite 3.4 (by CompuPhase) - x

‘ COMS 115200 bps, 8N1, no handshake ‘ | Settings ‘ Clear About Close

1 : Enable Sleep mode.

2 : Enable Backup mode.

4 : Enable DeepSleep mode.
input>
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8 Sleep Mode Measurement

The following requirements must be met:

8 Sleep Mode Measurement

v" Successfully started application as explained in = 7.2 Application Usage

1. Choose option 1 Enable Sleep mode via the terminal application.

2. Enter 1 into the text box (1) and press .

@ Termite 3.4 (by CompuPhase) - X
I COMS 115200 bps, 8N1, no | | | settings | | clear About Close
ok kK ko kK ek ko kK
example LowPower. API Ver=0001, DRV Ver=0001
R T e

2 : Enable Backup mode.

4 : Enable DeepSleep mode.
input> 1
1
Enable S5leep mode.
GPIC 0 Low -—> enable Low Power mode.

High -> disable Low Power mode.

GPIC 15 Rising Edge wakes up the system.
(refer to LP_init for more detailed settings.)
[ jn [«]

= Sleep mode will be enabled (2).

o 0~ W

edge.

=>» Sleep mode is exited again (1).

Remove the blue jumpers to disconnect the UART Rx and Tx lines.
Perform the power measurement on the measurement equipment.
Attach the blue jumpers again to reconnect the UART Rx and Tx lines.

Move the jumper GPIO 15 to the other position connecting it to VCC to create a rising

6 Termite 3.4 (by CompuPhase)

‘ COMS 115200 bps, 8N1, no handshake

‘ Settings I Clear

About

X

Close

2 : Enable Backup mode.

4 : Enable DeepSleep mode.
input> 1

1
Enable Sleep mode.
GPIC 0 Low -> enable Low Power mode.

High -> disable Low Power mode.

GPIO 15 Rising Edge wakes up the system.
(refer to LP_init for more detailed settings.)

Wake up from Sleep mode.
Wake up because of ENYKEY function.

ok kK kK ko ok Kk Kk kK ok ok Rk ko kR ok ko k

Input Low Power Mode :

1 : Enable Sleep mode.

2 : Enable Backup mode.

4 : Enable DeepSleep mode.
input>

~

7. Move back the jumper on GPIO15.

= The next measurement can be done.
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Expected Result

8 Sleep Mode Measurement

Please note, that this is only a typical value.

The typical power consumption should be close to 2.5 pA if the following conditions are met:

e Atroom temperature
e Insleep mode
e With a supply voltage of 3.0V

File Edit Tools Scope Help

[03UOD) JUBINISU]

-0,000800 -0,000600

Markers 8 Measurements ‘7

Marker 1
-500 ms

200ps/ ~ | Offset 0s| Pontss 4096 ~

INSTRUMENTS

|g Connected
»
g Connect

OUTPUTS

@ imvs [~
[+ [IEYEE
B (somw/[~

@ J° scope

-0,000200

Peniod: 5 ps  Trigger Scope Run Button =

No Module

I Data Logger

0,000200 0,000400 0,000600 0,000800

CYICY

Marker 2
500 ms

Measurements Between Markers
A=1s Freq=1Hz
Avg Max RMS
2,525 pA 10,523 pA 2,957 pA

Peak to Peak Charge / Energy
11,729 pA 15pAh

Mode:  Single

ACTIVE

No Module No Module
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9 Backup Mode Measurement

9 Backup Mode Measurement

The following requirements must be met:

v" Successfully started application as explained in = 7.2 Application Usage

1. Choose option 2 Enable Sleep mode via the terminal application.

2. Enter 2 into the text box (1) and press .

@ Termite 3.4 (by CompuPhase) — X

‘ COMS 115200 bps, 8N1, no handshake | Settings Clear About Close

P

example LowPower. API Ver=0001, DRV Ver=0001
ek T

Input Low Power Mode :

1 : Enable Sleep mode.

2 : Enable Backup mode.

4 : Enable DeepSleep mode.
input> 2
2
Enable Backup mode.

GPIO 0 Low -> enable Low Power mode.

High -> disable Low Power mode.
GPIO 15 Rising Edge wakes up the system.
(refer to LP init for more detailed settings.)

b :

=>» Backup mode will be enabled (2).

3. Remove the blue jumpers to disconnect the UART Rx and Tx lines.
4. Perform the power measurement on the measurement equipment.
5. Attach the blue jumpers again to reconnect the UART Rx and Tx lines.
6. Move the jumper GPIO 15 to the other position connecting it to VCC to create a rising
edge.
=>» Sleep mode is exited again (1).
@Termite 3.4 (by CompuPhase) — X
| COMS 115200 bps, 8NL, no handshake Settings About | Close
2 : Enable Backup mode. ~
4 : Enable DeepSleep mode.
input> 2
2

Enable Backup mode.

GPIC 0 Low -> enable Low Power mode.

High -> disable Low Power mode.
GPIC 15 Rising Edge wakes up the system.
(refer to LP init for more detailed settings.)

Wake up from Backup mode.
Wake up because of BNYKEY function.

e Ak Kk Rk kK K Rk kK kR k kK k ok kK ko kK

Input Low Power Mode :

1 : Enable Sleep mode.

2 : Enable Backup mode.

4 : Enable DeepSleep mode.

input> v

[ “

7. Move back the jumper on GPIO15.

= The next measurement can be done.
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Expected Result

Please note, that this is only a typical value.

9 Backup Mode Measurement

The typical power consumption should be close to 2.5 A if the following conditions are met:

At room temperature
In sleep mode
With a supply voltage of 3.0V

10AUOT) JUBINISUL

bo7 013

INSTRUMENTS

D Connected
b
g Connect

@ / scope Jw - Data Logger

Edit Tools Scope Help

-0,000800 -0,000600 -0,000200

Markers & Measurements ()

Marker 1

-500 ms
Avg Max

2,503 pA 10,899 pA

200ps/ ~  Offset 05 Pointss 4096 ~

OUTPUTS

\' 1mv/ [~
2w/ [~
B (somw /[~

No Module No Module

Measurements Between Markers
A=1s5 Freq=1Hz
RI

2,871 pA

Period: 5 pys  Trigger Scope Run Button ~ | Mode:

ACTIVE

No Module

CCDF M are

0,000400 0,000600 0,000800

> >>

Ranges.. = AUTOSCALE i.g

Marker 2
500 ms
Peak to Peak Charge / Energy
11,133 pA 15pAh

Single ~  Slope: 4 Level —
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10 Deep Sleep Mode Measurement

10 Deep Sleep Mode Measurement

The following requirements must be met:
v" Successfully started application as explained in = 7.2 Application Usage

1. Choose option 4 Enable Sleep mode via the terminal application.

2. Enter 4 into the text box (1) and press .

€9 Termite 3.4 (by CompuPhase) — X
| COMS 115200 bps, 8M1, no handshake | Settings Clear About Close
Kok ok ko ok kK ko kK ok Kk kK ko ok

example LowPower. API Ver=0001, DRV Ver=0001

Rk ek ok ko ko ko k kK kK &
Input Low Power Mode :

1 : Enable Sleep mode.

2 : Enable Backup mode.

4 : Enable DeepSleep mode.

input> 4

4
Enable Deep Sleep mode.

(To wake up from Deep Sleep mode, it is reguired to
write this program to the boot ROM(NVM or EEPROM))

GPIO 0 Low -> enable Low Power mode.
High -> disable Low Power mode.
(refer to LP_init for more detailed settings.)

ﬂp L[]

=> Deep sleep mode will be enabled (2).

Remove the blue jumpers to disconnect the UART Rx and Tx lines.
Perform the power measurement on the measurement equipment.

Attach the blue jumpers again to reconnect the UART Rx and Tx lines.

o 0~ w

Press the “reset” button in order to do the next measurement.

® The deep sleep mode cannot be exited using GPIO 15.
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Expected Result

Please note, that this is only a typical value.

10 Deep Sleep Mode Measurement

The typical power consumption should be close to 50 nA if the following conditions are met:

At room temperature
In sleep mode
With a supply voltage of 3.0V

|oRuOT) JuBWNDSUL

INSTRUMENTS

Ig Connected
g Connect

@ ) o

Scope Help |+ Data Logger

-0,000800 -0,000600 -0,000200 0,000200

Markers & Measurements ()

Marker 1
-500 ms
Min
-1,492 pA

200ps/ ~ Offsct Os Pointss 4096 ~ Period: 5ps  Trigger Scope RunButton ~  Mode:

OUTPUTS

@ 1mvs [~
B 2w/ [~
B somw /[~

No Module No Module

ACTIVE

0,000400 0,000600 0,000800

500 ms
Peak to Peak Charge / Energy
3,295 pA 274fAh

Single ~ | Slope: & Levek —

No Module
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11 Bluetooth Device Address Recovery

The easiest way to restore the Bluetooth device address is to use EasyStandalone.

If you forgot to remember the Bluetooth device address as explained in
= 5 Bluetooth Device Address Safeguard, the Bluetooth device address is
inevitably lost and cannot be restored.

The following requirements must be met:
v" All of the attached PAN1762 USB sticks are removed

v The PAN1762 USB stick to be used is jumpered to “host mode”, as explained in
= 5 Bluetooth Device Address Safeguard

1. Attach the PAN1762 USB stick.
Go to the Start menu and launch EasyStandalone.

3. Make sure that the COM port selection is correct, because EasyStandalone does not
have an automatic detection.

4. Selecta COM port (1) from the list of devices in the Port selection.

EasyStandalone - [} X
Port selection

COM6

(comsge

Refresh COM Ports

Actions
® Check device

O Configure for debugging
) Monitor COM port
O Erase Flash Memory

) Write Built-In AT Command Firmware

O Write application Verify |Select .
I Execute action | ‘
_—

Device Information
Firmware version G.00.B0B-03 ROM=00% Device address||FF:FF:FF:FF:FF:FF Update
M5 l

EFC35680 Standalone Device found at CO

5. Choose Check device (2).
Click Execute action (3).

= A success message will be displayed in the status bar (4).

=> The Bluetooth device address will be displayed as FF: FF: FF: FF: FF: FF (5),
because it was overwritten.
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7. Enter the previously noted Bluetooth device address into the edit box (1)

EasyStandalone
Port selection

COM6
COMS5

Actions
® Check device

() Configure for debugging
(O Monitor COM port

O Erase Flash Memory

© Write application

Refresh COM Ports

O Write Built-In AT Command Firmware

] X

Verify |Select ...

Execute action

Device Information
Firmware version

G.00.BOB-03 F.-a‘fjilz
IBIuetooth device address updated

1
Device address || 00:13:43:

|
2

8. Click Update (2).

= A success message will be displayed in the status bar (3).

= The Bluetooth device address will be updated to the address that was entered.
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12.1

12.2

12 Contact Details
Contact Details

Contact Us

Please contact your local Panasonic Sales office for details on additional product options and
services:

For Panasonic Sales assistance in the EU, visit

https://eu.industrial.panasonic.com/about-us/contact-us

Email: wireless@eu.panasonic.com

For Panasonic Sales assistance in North America, visit the Panasonic website
“Sales & Support” to find assistance near you at

https://na.industrial.panasonic.com/distributors

Please visit the Panasonic Wireless Technical Forum to submit a question at

https://forum.na.industrial.panasonic.com

Product Information

Please refer to the Panasonic Wireless Connectivity website for further information on our
products and related documents:

For complete Panasonic product details in the EU, visit

http://pideu.panasonic.de/products/wireless-modules.html

For complete Panasonic product details in North America, visit

http://www.panasonic.com/rfmodules
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