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1. SCOPE OF THIS DOCUMENT

This Design Guide applies to the Bluetooth development modules PAN1740ETU and
PAN1740ETU. The intention is to enable our customers to easily and quickly integrate
Panasonic’s PAN1740 module in their product.

This guide describes the Hardware and gives usefull hints.
2. KEY BENEFITS WHEN USING PAN1740

- Single-mode Bluetooth Smart System-on-Chip

- ARM CORTEX MO CPU

- Small 9.0 x 9.5 x 1.8 mm SMD package with antenna
- Includes 16MHz and 32.768kHz crystal

- Temperature Range from -40°C to +85°C

- Pre-programmed calibration data and BT-Address

- Peak Power consumption 4.9mA Rx and Tx

- Less than a few pA in low power modes

- Link budget 93dBm (Rx Sensitivity -93, Tx 0 dBm)

3. BLUETOOTH LOW ENERGY

Bluetooth Low Energy (BLE), part of Bluetooth Ver. 4.0, specifies two types of implementation:

Single mode and dual mode. Single mode chips implement the low energy specification and
consume just a fraction of the power of classic Bluetooth, allowing the short-range wireless
standard to extend to coin cell battery applications for the first time. Dual mode chips combine
low energy with the power of classic Bluetooth and are likely to become a de facto feature in
almost all new Bluetooth enabled cellular phones and computers.

Bluetooth marks

According to the new Bluetooth SIG marks “Bluetooth Smart” (single mode - mainly sensors)
and “Bluetooth Smart Ready” (dual mode - gateway and hub devices) the PAN1740 fulfills
criteria to lable your product as a Bluetooth Smart device.

€3 Bluetooth

SMART
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4. DESCRIPTION PAN1740

PAN1740 is the next generation Bluetooth Low Energy Module from Panasonic with reduced
form factor, significantly lower power consumption and embedded Software Stack. The
Singlemode Bluetooth Smart System-on-Chip module is optimized for low power, small size and
low system cost products. It reduces external component count, development effort and time to
market.

The Module is manufactured in a very small 9.0* 9.5* 1.8 mm SMD package with shielded case
and chip antenna. The power consumption of only 4.9mA in Tx and Rx mode makes the use of
coin cell batteries possible or reduces the needed battery capacity and cost of existing solution
by at least 50%. It is qualified according to Bluetooth 4.0 standard. FCC, IC and CE approvals
are under preparation.

The PAN1740 comes with a complete software development platform, which includes a qualified
Bluetooth Smart single-mode stack to be programmed on chip. Multiple Bluetooth Smart profiles
for consumer wellness, sport, fitness, security and proximity applications are supplied as
standard, while additional customer profiles can be developed and added as needed.

Please contact your local sales office for further details on additional options and services, by
visiting www.panasonic.com/rfmodules for US and http://industrial.panasonic.com/eu/ for Europe
or write an e-mail to wireless@eu.panasonic.com



http://www.panasonic.com/rfmodules
http://industrial.panasonic.com/eu/
mailto:wireless@eu.panasonic.com
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5. BLOCK DIAGRAM PAN1740 MODULE
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6. COMPONENT LAYOUT DIAGRAM PAN1740 USB-DONGLE
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6.1. FUNCTIONALITY

Atmel uC includes Segger USB-to-UART programmer (serial number on the backside)
OTP can not be damaged - Failsafe development

Runs with Dialogs Keil compiler projects

Runs with "Connection Manager"

Can be used for SW development "on the fly"
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8. LAYOUT RECOMMENDATION

PAN1740 WITH ANTENNA

PLACEMENT

e |f pOSssible place PAN1740 in the =—— -

center of mother PCB.

Min. 40mm

B _Top VIeW_ ________

Min. 15mm 500 Min. 15mm
9.00
8 Restricted Area
o No copper any layer

9.50

Use a Ground plane in the

area surrounding the

PAN1740 module wherever

possible.

Dimensions are in mm.

g0d Jayjow
Jo aBpa 8y} Je 0L LNVd 92€ld

Note: The above recommendation for the Ground plane are based on a double layer PCB. If
enough GND planes are applied also on other layers and connected by enough vias between
the layers the xy min. dimensions can be reduced.
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9. DEVELOPMENT OF APPLICATIONS

9.1.BASIC TOOLS:

Windows 7 or higher - www.microsoft.com
Keil Compiler 32K free license — www.keil.com/arm/mdk.asp

Segger J-Link free license - www.segger.com/jlink-software.html

P DD PR

Bluetooth 4.1 - www.bluetooth.org

9.2.DIALOG SPECIFIC TOOLS

Download in the support forum http://support.dialog-semiconductor.com
1. Connection Manager

Enables basic GATT connections between two BLE devices. In the following example
two USB-dongles are used. PAN1026-USB works as an peripheral and the PAN1740-
USB as central device.

2. Dialogs Projects

Keil Projects with BLE Profiles and examples. These project files are used to implement
the customers application. The BLE profiles are already implemented and you can
setup the full feature set and I/O capability of the module.

3. Smart Snippets

Tool for reading and writing the OTP. With this tool you can do the last step in the
development chain and burn the OTP fuses when you go into production. This tool
does not work with the USB-Dongle for security reason. The programming voltage of
6.8V needed to enable the programming is not supported.

9.3. PANASONIC UNIQUE FEATURES

1. Main Frequency Calibration up to 1ppm @ 2.4GHz

In our production we calibrate the 16 MHz crystal and write the calibration data in the
OTP header. This provides best performance and a stable frequency. Customers do
not need to take care of this step in their production.

2. Pre-programmed Bluetooth/MAC Address

Each Bluetooth device must have a unique MAC address which is provided from the
IEEE. Since this may lead to additional costs and registration effort for customers we
burn a unique address into the OTP header from our database. Customers do not need
to take care of this step in their production.

3. Precise High Performance Crystal Sleep clock

Since this is a low energy device and the key funtionalities are the sleep funtions with
just a few PA current draw we support also a 32.768 kHz crystal clock. Therefore no
external components are needed and there are no hidden costs.



http://www.microsoft.com/
http://www.keil.com/arm/mdk.asp
http://www.segger.com/jlink-software.html
http://www.bluetooth.org/
http://support.dialog-semiconductor.com/
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9.4. EXAMPLE FOR CONNECTION MANAGER

9.4.1. Get the USB Driver installed

—
= Gerdte-Manager

Datei Aktion  Ansicht 2

s | Hml =

=B S |

4 = LGETS-Wagner
4 -|[l5) Andere Gerdte
----- iy Bluetooth-Peripheriegerat
..... iy Bluetooth-Peripheriegerit
----- |y Bluetooth-Peripheriegerit
415 Anschlisse (COM & LPT)
‘? JLink COC UART Port (COM4)

. -%y Audio-, Video- und Gamecontroller
b B Bluetooth-Funkgerat

>4 Computer

> 1 DVD/CD-ROM-Laufwerke

b 53 Eingabegerdte (Human Interface Devices)
o Ml Grafikkarte

b g IDE ATA/ATAPI-Controller

g Laufwerke

.-l Mause und andere Zeigegerite

b Ba Monitore

b -F Metzwerkadapter

. [7¥ Proressoren

m

Note: Segger driver has to be installed previously - www.segger.com



http://www.segger.com/
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9.4.2. Start the Connection Manager

w NP

‘" Connection Manager

Help

{ Discover/Connect §

Wait until the init phase is finished

[ BootasCental | [COM4

al

Discovery

Make sure you have admin rights and access to the program folder
Press load Firmware and select "full_emb_sysram.hex"

Press either "Boot as Central" or "Boot as Peripheral" (Example shows Central)

Hardware How Control: | RTS/CTS A Clear Log

{ Boot as Perpheral H Load Firmware...

J

oot Tok o

Slave latency:

Supervision Timeout:

Max Connection Interval:

Scan Interval: |16 2| x0625ms=10ms
Dst Task : Oxd (TASK_GAPM)
Scan Window: |16 2| x0625ms = 10ms Msg Id : 0:x340¢ (GAPM SET_DEV_CONFIGC_CMD)
Role : 0x5 (GAD_CENTRAL MST)
DACHVB Sean IRK : 00 Q0 00 00 00 00 00 0Q 0Q Q0 00 00 00 00 00 00
appearance : 0x0
Scan appearance write_perm : 0x0
name_write_pezm - 0x0
Connection Settings Payload
00 00 00 00 00 00 0O 00 00 OQ 00 00 00 Q0 00 00 00 00
Min Connection Interval: |128 = x125ms =160 ms

=——> [10:01:22
Src Task

.732]

128 2| x125ms=160ms

- Dst Task

o = Msg Id
= _ Status

2000 2 x10ms=20s Payload

Get S

> [10-01-22 735]

Tx <

: 04 34 0d 00 3£ 00 20 00 03 05 00 00 Q0 00 00 00 00 Q0 00 00 00 00

CMP_EVT (GAPM_SET_DEV_CONFIG))

00 33 3f 00 04 00 02 00 03 00

Src Task : 0x3f (TASE_APT)
Link Control Dst Task - Oxd (TASK_GAEM)
Address: - Mag Id : 0x3407 (GAPM_GET_DEV_INFO_CMD)
Operation = 0x7
Establish Link Payload : 07 34 0d 00 3£ 00 01 QQ 07
N N ====> [10:01:22.744] Rx <=
I Src Task 0x000d
Dst Task Ox003£
Msg Id 0x340a ERSION_IND)
HCI Wi 0x0e
LMP 0x06
Host ¥ s 0x0e
HCI Sul 0x0701
IMP Subversion 0x0701
Host Subversion 0x0703 E
Manuf. Name 0x00&0
Payload O0a 34 3f 00 0d 00 Oc OO0 06 06 06 00 01 07 01 O7 03 07 &0 00
Handle uuip Properties Description

9.4.3. Make PAN1026 Peripheral visible

You can use the EasyBLE Tool and a PAN1026-USB dongle to make a visible
peripheral with the heart rate profile. The tool and description you can find here:

http://pideu.panasonic.de/files/Documents/WM%20Documents/PAN1026/EasyBLE.zip



http://pideu.panasonic.de/files/Documents/WM%20Documents/PAN1026/EasyBLE.zip
http://pideu.panasonic.de/files/Documents/WM%20Documents/PAN1026/EasyBLE.zip
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9.4.4. Open a Connection

[ EasyBLE @ Chiron' (EF:

Log Options

1. Press “Scan”

Connected ta 31:82:55:45:230Djalogs adelress

N 0 2. Select PAN1026 address and establish link

[C] Send pericdic updates

F
Dicover/Connect | Read/Wite | Paiing/Banding [ Bootaacentml | flooma =] Handware Flow Contol; [RTSACTS =) [ Geartog )

Disex Boot as Perphoral Load Emmware... | [ Bool Loa liods__ ) [ Ssoveles )

Interval: 16 3] x0625ms = 10ms

Scan Window: [16 |2 x0625ms = 10ms

PAN1026 address

[ Active Scan
SR

| Sean

Connectien Settings

Min Connection Interval: 128 2| x1.25ms = 160ms
fx Conrection ntervl: (128 [2] x 125 ma = 160ma
Stave latercy: [0

) x10ms =208

Gt | [ se

: 06 30 3£ 00 Oe 00 O 08 10 02 02 03 28 00

10:05:37: <-- TCU_LE_GATT_SDE_ADD_CHAR_DECL_RESP
05:37: --» TCU_LE_GATT_SDB_ADD_CHAR_ELE_REQ

: < TCU_LE_GATT_SDE_ADD_CHAR_ELE_RESP I

> TCU_LE_ GATT SDE_ADD_PRIM_SVC_REQ

- TCU_LE_GATT_SDE_ADD_PRIM_SVC_RESP

> TCU_LE_GATT_SDE_ADD_CHAR_DECL_REQ

- TCU_LE_GATT_SDE_ADD_CHAR_DECL_RESP

= TCU_LE_GATT_SDE_ADD_CHAR_ELE_REQ
-- TCU_LE_GATT_SDE_ADD_CHAR_ELE RESP

10:06:17.918] R
o

Address:  EF.37.09:4313.00, Puble

Lk Establshed

1 Teminaa Lk

°)
ATTC_DISC_CHAR_DESC_IND)

» TCU_LE_GATT_SDB_ADD_CHAR ELE REQ 2 56 30 2¢ 00 0a 00 06 00 12 c2 62 02 25 00 1

: <-- TCU_LE_GATT_SDE_ADD_CHAR_ELE_RESP

:--» TCU_MNG_LE_START_ADVERTISE_REQ Handle UL.. Pro.. Descrilion s
: «-- TCU_MNG_LE_START_ADVERTISE_RESP 00001 2800 Fna Sevcs Dfntn |

10:06:15: <!- TCU_MNG_LE_CONNECTION_COMPLETE_EVENT G011 40 e
S0z | 20
et |

9.4.5. IPhone Demo

The same you can also do with for example the iPhone above 4S and the “Pally BLE
Scanner” App instaed of using a PAN1026 or PAN1740 USB dongle.

eee00 Vodafone.de 3G 10:08 < } EE)» eeeco Vodafone.de 3G 10:08 } -
Pa]]o/ BLE Scanner Stop < Back

86A2F6F1-7260-7310-8F08-E2B055933836 86A2F6F1-7260-7310-8F08-E2B055933836

Name : DialogDemo Name : DialogDemo
RSSI: -61 dBm RSSI: -63 dBm
CHANNEL
39
LOCALNAME

Dialog Demo

ISCONNECTABLE

YES

Show RAW data
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10. HISTORY FOR THIS DOCUMENT

Revision Date Modification / Remarks
0.1 02.04.2014 Initial Preliminary Release.
1.0 04.06.2014 Added USB dongle and Connection Manager description. Release Version.

11. RELATED DOCUMENTS

[1] PAN1740 Datasheet

http://pideu.panasonic.de/files/Documents/WM%20Documents/PAN1740/PAN1740 Datasheet.pdf
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12. GENERAL INFORMATION

© Panasonic Electronic Devices Europe GmbH 2010.

All rights reserved.

This product description does not lodge the claim to be complete and free of mistakes.
Please contact the related product manager in every case.

If we deliver ES samples to the customer, these samples have the status Engineering
Samples. This means, the design of this product is not yet concluded. Engineering
Samples may be partially or fully functional, and there may be differences to be published
Data Sheet.

Engineering Samples are not qualified and are not to be used for reliability testing or series
production.

Disclaimer:

Customer acknowledges that samples may deviate from the Data Sheet and may bear
defects due to their status of development and the lack of qualification mentioned above.
Panasonic rejects any liability or product warranty for Engineering Samples. In particular,
Panasonic disclaims liability for damages caused by

o the use of the Engineering Sample other than for Evaluation Purposes, particularly
the installation or integration in an other product to be sold by Customer,
e deviation or lapse in function of Engineering Sample,
e improper use of Engineering Samples.
Panasonic disclaimes any liability for consequential and incidental damages.
In case of any questions, please contact your local sales partner or the related product
manager.

13. FCC WARNING

This equipment is intended for use in a laboratory test environment only. It generates,
uses, and can radiate radio frequency energy and has not been tested for compliance with
the limits of computing devices pursuant to subpart J of part 15 of FCC rules, which are
designed to provide reasonable protection against radio frequency interference. Operation
of this equipment in other environments may cause interference with radio
communications, in which case the user at his own expense will be required to take
whatever measures may be required to correct this interference.

The FCC and other regulatory certifications for the PAN1740 will be published in the
PAN1740 Datasheet.

14. LIFE SUPPORT POLICY

This Panasonic product is not designed for use in life support appliances, devices, or
systems where malfunction can reasonably be expected to result in a significant personal
injury to the user, or as a critical component in any life support device or system whose
failure to perform can be reasonably expected to cause the failure of the life support device
or system, or to affect its safety or effectiveness. Panasonic customers using or selling
these products for use in such applications do so at their own risk and agree to fully
indemnify Panasonic for any damages resulting.




