Module Hardware

DYNASTREAM ANT SOC MODULE SERIES

D52 ANT SoC Module Series

ANT® Operation (using the latest s212 or s332

SoftDevice)

1 79 selectable RF channels (2402 to 2480 MH2

1  Flexible network topologies: peer-to-peer, star, tree,
high node count, mesh and more

1 Broadcast, acknowledged, andburst data
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1 Integrated printed antenna o
communication modes
1  On-board 32MHz and 32.768 kHz crystalclocks 1 Built-in device search and pairing
T Supply Voltage range: 1  Built-in interference handling and radio coexistence
1.7V 10 3.6V (D52QD2M4IA) management with application radio disable requests
1.71V to 3.6V (D52QD2M4IAA) and application flash write/erase requests
1  Operating temperature: Industrial ( -40°C to +85°C) 1 Enhanced ANT features:
1 Upto 30 GPIOs (D52QD2M4lA) 0  Supports up to 15 logical channels each with
1 Upto 24 GPIOs (D52QD2M4IAA, D52MD2M8IA) configurable channel periods (5.2ms - 2s)
1  Programmable output/channel from -20dBm to 4dBm 0 Advanced burst data transfer modes (up to
1 Excellent receiver sensitivity 60kbps)
-93dBm (ANT mode) 0  Optional channel encryption mode (aes-128)
-96dBm (BLE mode) 0  Supports up to 8 public, private and/or managed
1 1dBm resolution RSSI networks
1 Total 512kB flash, 64kB RAM 0 Advanced power management features to
§  SPI 12C and UART interface optimize application power consumption including
' . Event Filtering and Selective Data Updates
1 ARM SWD interface .
0 Asynchronous transmit channel
1 Internal DC/DC converter supported o  Fast channel initiation
1 20 x 20mm module (D52QD2M4IA, D52QD2MA4IAA)
1 14 x9.8x 2.0mm module (D52MD2M8IA) Bluetooth® low energy operation (when loaded with
1  Onboard 3-axis MEMS accelerometer (D52QD2M41AA)  the la test S132 or S332 SoftDevice )
LIS2DH by ST Microelectronics 1  Bluetooth 4.2 compliant low energy single-mode
2 programmable interrupt pins protocol stack suitable for Bluetooth low energy
1 Layout compatible options with N5150M4CD, products )
N550M4CC, N548MACBANTAP281M4IB o Concurrent Central, Observer, Peripheral, and
ANTC782M4IB(D52Q)! B’roadcast'er roles with':
1  Layout compatible options with N5150M8CD, A Multiple conn_ectlons as a} central
N550M8CC N548MBCB(D52M) A One connection as a peripheral
) ) A Observer
1 Radio regulatory approval for major markets A Broadcaster
1 BLUETOOTH SIG qualification o Link layer
I RoHS compliant 0 L2CAP, ATT, and SM protocols
0 GATT and GAP APIs
Series Members: 0 GATT Client and Server
T D52QD2M4IA, D52QD2M4IAA, D52QD2M6IAA
1  D52MD2MS8IA (coming soon)

All preloaded with an ANT Network Processor application.

1 In certain configurations; see section 2.2 - Pin-outs - for
complete details

Dynastream Innovations Inc. is a wholly-owned subsidiary of Garmin® Ltd.
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Notices and Restricted use Information

I nformation contained in this document is provided only for
superseded by updates. It is your re sponsibility to ensure that your application meets with your specifications.

Dynastream Innovations Inc. ("DYNASTREAM") makes no representations or warranties of any kind whether express or
implied, written or oral, statutory or otherwise, related to the i nformation, including but not limited to its condition, quality,
performance, merchantability or fithess for purpose. DYNASTREAM disclaims all liability arising from this information and its
use.

DYNASTREAM does not assume any responsibility fortheuseof he descri bed ANT modul e (At he
DYNASTREAM makes no representation with respect to the adequacy of the module in lowpower wireless data

communications applications or systems. Any Products using the Module must be designed so that a loss of @mmunications

due to radio interference or otherwise will not endanger either people or property, and will not cause the loss of valuable

data. DYNASTREAM assumes no liability for the performance of products which are designed or created using the Modules.

The Modules are not designed, intended, or authorized for use as components in systems intended for surgical implant into
the body, or other applications intended to support or sustain life, or for any other application in which the failure of the
Module could create a situation where personal injury or death may occur. If you use the Modules for such unintended and
unauthorized applications, you do so at your own risk and you shall indemnify and hold DYNASTREAM and its officers,
employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and
reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that DYNASTREAM was negligent regarding the design or
manufacture of the Product.

The information disclosed herein is the exclusive property of DYNASTREAM, and is not to be reproduced and/or distributed
without the written consent of DYN ASTREAM. No part of this publication may be reproduced or transmitted in any form or
by any means including electronic storage, reproduction, execution or transmission without the prior written consent of
DYNASTREAM. The recipient of this document by its etention and use agrees to respect the security status of the
information contained herein.

DYNASTREAM believes the information contained herein is correct and accurate at the time of its release. However, the
information contained in this document is subj ect to change without notice and should not be construed as a commitment
by DYNASTREAM unless such commitment is expressly given in a covering document.

The D52 Series of modules have been designed to support the ANT and/or Bluetoot/® low energy Protocols and are
certified for use in many geographic regions around the globe. However, a product incorporating the D52 series module
may carry the certification IDs of the module only if it complies with the restrictions and terms, including use of
Dynastream-approved software, provided in the conditions of use available at:

www.dynastream.com/components/d52/conditions -of-use

your

Modu
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One Year Limited Warranty

This D52 Module is warranted to be free from defects in materials or workmanship for 1 year from the date of purchase by
the end customer. Within this period, Dynastream will, at its sole option, replace any D52 Modules that fail in normal use.
Replaced 062 Modules have a 1 year warranty. Dynastream retains the exclusive right to replace (with a new or newly -
overhauled replacement product) the D52 Module or offer a full refund of the purchase price at its sole discretion. SUCH
REMEDY SHALL BE THE SOLE AMIXCLUSIVE REMEDY FOR ANY BREACH OF WARRANTY. Such replacement will be made
at no charge to LICENSEE, provided LICENSEE shall be responsible for any transportation cost. This warranty does not
apply to: (i) cosmetic damage, such as scratches, nicks and dents; (ii) damage caused by accident, abuse, misuse, water,
flood, fire, or other acts of nature or external causes; (iii) damage caused by service performed by anyone who is not an
authorized service provider of Dynastream; or (iv) damage to a D52 Module t hat has been modified or altered without the
written permission of Dynastream. In addition, Dynastream reserves the right to refuse warranty claims against D52
Modules used in contravention of the laws of any country.

THE WARRANTIES AND REMEDIES CONTAINED HEREIN ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES
EXPRESS, IMPLIED, OR STATUTORY, INCLUDING ANY LIABILITY ARISING UNDER ANY WARRANTY OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE, STATUTORY OR OTHERWISE

IN NO EVENT SHALL DYNASTREAM BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL
DAMAGES, WHETHER RESULTING FROM THE USE, MISUSE, OR INABILITY TO USE THIS PRODUCT OR FROM DEFECTS IN
THE PRODUCT.

To obtain warranty service, LICENSEE shalcontact Dynastream for shipping instructions and obtain a return material
authorization (RMA) tracking number. LICENSEE shall securely pack the D52 Modules and enclose a copy of the original
sales receipt, which is required as the proof of purchase for a warranty claim, and write the tracking number clearly on the
outside of the package. LICENSEE agrees to send the D52 Modules, freight charges prepaid, to the Dymstream address
provided in the Module Distribution Agreement (see www.dynastream.com/components/d52/conditions -of-use).

©2016 Dynastream Innovations Inc. All Rights Reserved.
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1 D52 ANT SoC Module Series Overview

Dynastream Innovations offers the D52 series of ANT SoC Modules based on Nordic SemMoGonductords
supporting ANT, Bluetooth® low energy and extended features such as NFC ThisexpandsDy nastr eamés p-ortfolio
protocol ultra-low power wireless modules, popularized with the N5 series of modules. Features of the D52 series include:

T Nordic Semiconduc twilr6dkB RAMRFABKR BadRandalB2hit ARM Cortex M4F CPU

1  Concurrent ANT and Bluetooth low energy protocol operation using supported SoftDevices (pre-compiled protocol
stack solutions for the nRF52 SoCs)

0 S2127 ANT only SoftDevice from Dynastream Innovations
0 S3327 concurrent ANT and Bluetooth low energy SoftDevice from Dynastream Innovations
0 S132i Bluetooth low energy only SoftDevice from Nordic Semiconductor

1  Certification of compliance with regulation standards in major markets including North America, Europe, Australia /
New Zealand, Japan and Kore&

1  Qualification by the Bluetooth SIG
1  Onboard 32MHzand 32.768kHz crystal clocks

1 Preloaded ANT Network Processor Application, which uses the S212 SoftDevice §calable ANT protocol stack with
15 channel support). The application provides a standard ANT serial interface front-end that can be connected to
an external application controller.

1  Easy reprogramming via the onboard SWD interface pins using off-the-shelf ARM programming tools

1 D52Q models support drop-in compatibility with Dynastream ANTC782M4I1B ANTAP281M4IB N5150M4CD,
N550M4CCand N548M4CBmodules (in certain configurations) 2

1  D52M models support drop-in compatibility with Dynastream N5150M8CD, N550M8CC, N548M8CRBiodules (in
certain configurations)*

1 The D52 ANT SoC module family include the following models

Part no. Description

D52QD2M4IA 20x20mm module with up to 30GPIOs and 8 analog inputs

D52QD2M4IAA  20x20mm module with up to 24GPIOs and 5 analog inputs; onboard 3-axis MEMS accelerometer
D52MD2M8IA 14.0x9.8x2.0mm module with up to 24GPIOs and 8 analog inputs (sampling soon)
D52QD2M6IAA D52QD2M4IAA mounted on a carrier board for starter kit and development use

The D52 series development kit (D52DK1) contains everything necessary to evaluate and begin development with D52
series modules, with support for the Nordic nRF5 SDK.

2 Please see section3 of this data sheet for details about leveraging D52 certification.

3 Layouts are compatible with D52Q when using the reset pin only; the nRF52832 supports separate reset and SWDIO lines
rather than the single shared line from previous Nordic SoCs. See section2.2 for more information.

4 Layouts are compatible with D52M when using the SWDIO pin only; the nRF52832 supports separate reset and SWDIO
lines rather than the single shared line from previous Nordic SoCs. More information will be available as D52M models near
launch.

dynastream .com thisisant. com
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1.1 Nomenclature

D52M D2
D52Q D2

Examples:

==
A oo
> >

-A

Module Family Name
D52 = Dynastream module Hardware Revision
using Nordic nRF52
Q- gggk‘;[geuses Nordic QFN Temperature Range Accessories (optional)
M = Module uses Nordic CSP I = Industrial, -40 to +85C -A = onboard accelerometer included
package Size/Type
M4 = 20x20 mm with PCB edge pads, (LGA on base)
Feature Set / SW Load M6 = M4 module on dev kit carrier board (not for use in shipping products)
D2 — ANT Network Processor App M8 = 14.0 x 9.8 x 2.0mm LGA module

Figurel: D52Module SeriesNomenclature

1.2 Production Tracking Code

For technical support and customer service purposes, a production code of three charactersof t he f orisfteaer fiY WRO
marked on the RF shield as illustrated below. In the code, YW ( i & KIrigure 2, below) denotes production date code and R

( A B &igure 2, below) denotes module version.

Figure2: Production Tracking Code

Please refer to Appendix Bi D52Q Module PreLoaded Software Versionsfor differences and important notes of each
version.
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