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Copyright © 2019 I-SYST, all rights reserved.

3514, 1re Rue, Saint-Hubert, QC., Canada J3Y 8Y5

This document may not be reproduced in any form without, express wri琀琀en consent from I-SYST.

Limited Warranty

The BLUEPYRO-M3225 module is warranted against defects in materials and workmanship for a period 

of 30 days from the date of purchase from I-SYST or from an authorized dealer.

Disclaimer

I-SYST reserves the right to change this product without prior no琀椀ce. Informa琀椀on furnished by I-SYST is

believed to be accurate and reliable. However, no responsibility is assumed by I-SYST for its use; nor for

any infringement of patents nor other rights of third par琀椀es which may result from its use. No license is

granted by implica琀椀on or otherwise under the patent rights of I-SYST.

In no event shall I-SYST be liable for any direct, indirect, incidental, special, exemplary, or consequen琀椀al

damages (including, but not limited to, procurement of subs琀椀tute goods or services; loss of use, data, or

pro昀椀ts; or business interrup琀椀on) however caused and on any theory of liability, whether in contract,

strict liability, or tort (including negligence or otherwise) arising in any way out of the use of I-SYST

hardware and so昀琀ware, even if advised of the possibility of such damage.

I-SYST  products  are  not  designed  for  use  in  life  support  appliances,  devices,  or  systems  where

malfunc琀椀on of these products can reasonably be expected to result in personal injury.

I-SYST customers using or selling these products for use in such applica琀椀ons do so at their own risk and

agree to fully indemnify I-SYST for any damages resul琀椀ng from such improper use or sale.

Trademark

ARM®
 CortexTM are registered trade mark of ARM

Bluetooth®  is a registered trade mark of Bluetooth SIG

DigiPyro®  is a registered trade mark of Excelitas
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1. Introduc琀椀on

The  BLUEPYRO-M3225  is  an  ultra  low-power,

miniature  (22  x  15mm),  low  pro昀椀le

mo琀椀on/proximity detec琀椀on System on Module. It

is  an  integra琀椀on  of  an  I-SYST  BLYST  Nano

Bluetooth  5  module with an Excelitas PYD2592,

a dual element PIR sensor with digital output and

wake-up/sleep mode func琀椀onality. With a 64MHz

Nordic nRF52832 ARM  M4F  at its  core and 27

programmable GPIO, it  is  the perfec琀椀on solu琀椀on

for  fast  琀椀mes  to  market,  while  addressing  the

growing  global  demands  for  addi琀椀onal  sensor

func琀椀onality  and  connec琀椀vity,  par琀椀cularly  in

support of low-power, low-cost, industrial design, IoT applica琀椀on requirements. A full open source SDK is

available for wri琀椀ng user applica琀椀on 昀椀rmware directly on the module. Hence elimina琀椀ng the requirement

of an external MCU, reducing costs and 琀椀me to market.

1.1 PYD2592 Overview

The Excelitas DigiPyro® PYD 2592 is a parallel opposed format, two elements detector based on fully

RoHS compliant pyroelectric material. The signal is converted to a digital value using Sigma-Delta and

DSP techniques. A con昀椀gurable mo琀椀on detec琀椀on unit is implemented. Once mo琀椀on was detected, an

interrupt will be send to the host system. Pu琀�ng the host system to sleep an overall ultra low power

consump琀椀on will  be  achieved.  All  data  is  accessible  by  the host  system to enable  advanced  signal

analysis with your own detec琀椀on criteria.  

• Integrated digi琀椀za琀椀on

• Mo琀椀on detec琀椀on unit with Interrupt func琀椀on

• Responsivity: 3.7kV/W

• Low-power consump琀椀on of only 3μA at 1.8V.

• Dual detector with 2×1mm2 elements

• 146° 昀椀eld-of-view

• LCC SMD housing for re-昀氀ow soldering

• Details: h琀琀ps://www.excelitas.com/product/pyd-

2592-dual-element-low-power-smd-digipyro

1.2 BLYST Nano Overview

With a design based on the Nordic nRF52832 SoC, combining a low power 64 MHz ARM Cortex-M4F and

the 2.4 GHz radio in a single chip, the BLYST Nano SoM (System on Module) is the perfect way to catch

this new Bluetooth IoT wave driven by both Bluetooth® 5 and Bluetooth® Mesh.

• The BLYST Nano is low power and small enough, at 10 x 7 x 1.6 mm, for wearable and sensor
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applica琀椀ons.

• With  30  programmable  I/O  pins,  it's  versa琀椀le  enough  to  昀椀t  any  control  and  automa琀椀on

applica琀椀on.

• With a hardware 昀氀oa琀椀ng-point unit,  algorithms can be directly  implemented on the device,

allowing more real-琀椀me sensor fusion processing.

• It is a complete System on the Module with all required components (crystals, coils, DC/DC, etc.)

built-in  and  ready  to  use.  So  you  don't  need  to  take  up  more  board  space  with  add-on

components needed to support a given module

Features

• 32 bits ARM® Cortextm-M4F @ 64MHz.
• 2.4GHz transceiver, Bluetooth 5 LE
• 64KB SRAM.
• 512KB Flash
• 32 MHz Crystal 10PPM
• 32.768 KHz Crystal 20PPM
• DC/DC power mode con昀椀gura琀椀on
• 30 con昀椀gurable I/O pins
• Type 2 NFC-A Tag with wakeup on 昀椀eld
• 8 con昀椀gurable 12 bits, 200 ksps ADC
• Digital microphone interface
• 3 x 4 channels PWM

• AES hardware encryp琀椀on
• Temperature sensor
• Up to 4 PWM
• Digital  interfaces  SPI  Master/Slave,  2-

wire  Master  (I2C  compa琀椀ble),  UART 

(CTS/RTS)

• Quadrature decoder
• Low power comparator
• Opera琀椀ng voltage : 1.8V to 3.6V
• Dimension : 10 x 7 x 1.6 mm
• FCC, IC, CE cer琀椀昀椀ed

1.3 Applica琀椀on

• Smart Home products 

• Industrial mesh networks

• Smart city infrastructure

• Wireless intrusion detec琀椀on

• Ba琀琀ery operated 

2. Speci昀椀ca琀椀ons

Radio

Frequency Band 2.4 GHz ISM

On-air data rate 2 Mbps and 1 Mbps Bluetooth LE 1 Mbps ANT

2 Mbps and 1 Mbps 2.4 GHz proprietary

Output power Programmable: -20 to +4 dBm in 4 dB steps

Sensi琀椀vity -96 dBm Bluetooth LE 1 Mbps

-89 dBm Bluetooth LE 2 Mbps

-93 dBm 1 Mbps ANT

-30 dBm whisper mode

RSSI 1 dB resolu琀椀on
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Radio current 

consump琀椀on with 

DC/DC at 3V

7.5 mA – TX at +4 dBm output power

 5.3 mA – TX at 0 dBm output power

5.4 mA – RX at 1 Mbps

Microcontroller

CPU ARM® CortexTM M4F

Floa琀椀ng Point Unit Yes

Memory Flash 512 KB (+ cache), 64 KB RAM

GPIO 32 con昀椀gurable

Peripherals

NFC NFC-A Tag

ADC 12-bit 200 ksps

Comparators General purpose, low-power

Interfaces SPI/2-wire/I²S/UART/PDM/QDEC

Security AES-128/ECB/CCM/AAR

Timers/Counters 32-bit

System

System peripheral 

bus

20-channel PPI

Power supply Automa琀椀c system power

System current 

consump琀椀on 

DC/DC at 3V

DC/DC (1.7 V to 3.6 V), LDO (1.7 V to 3.6 V)

0.3 μA – No RAM reten琀椀on

1.2 uA – All peripherals in IDLE mode

1.6 uA – All peripherals IDLE mode (32 kHz + RTC) 20 nA per 4 KB - 

RAM reten琀椀on

Performance

Coremark 215 EEMBC CoreMark® (3.36 CoreMark/MHz)

58 CoreMark®/mA (Flash)
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3. Hardware Speci昀椀ca琀椀on

3.1 Module Diagram

Figure 1: BLUEPYRO-M3225 module

h琀琀ps://www.i-syst.com/products/bluepyro   © Copyright 2021 I-SYST. All Rights Reserved 8



HARDWARE REFERENCE

3.1.1 Dimensions and I/O pins layout

Bellow is the direct rela琀椀onship of the module pads and the nRF52832 I/O pins.

Figure 2: Dimensions top view
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3.1.2 Pin Descrip琀椀on

Pin Number Pin Name Descrip琀椀on

1 P0.22 GPIO 22

2 P0.20 GPIO 20

3 P0.19 GPIO 19

4 P0.18 GPIO 18

5 P0.17 GPIO 17

6 P0.16 GPIO 16

7 P0.15 GPIO 15

8 P0.14 GPIO 14

9 P0.13 GPIO 13

10 P0.12 GPIO 12

11 P0.11 GPIO 11

12 P0.10/NFC2 GPIO 10 or NFC2 tag

13 P0.09/NFC1 GPIO 9 or NFC1 tag

14 P0.08 GPIO 8

15 NC No connec琀椀on

16 P0.05 GPIO 5

17 P0.04 GPIO 4

18 nRESET Reset ac琀椀ve low

19 SWDIO SWD Data

20 SWDCLK SWD Clock

21 GND Ground

22 VDD Power 1.8V-3.6V

23 P0.03/AIN1 GPIO 3 or Analog Input 1

24 P0.02/AIN0 GPIO 2 or Analog Input 0

25 P0.31/AIN7 GPIO 31 or Analog Input 7

26 P0.30/AIN6 GPIO 30 or Analog Input 6

27 P0.29/AIN5 GPIO 29 or Analog Input 5

28 P0.28/AIN4 GPIO 28 or Analog Input 4

29 P0.27 GPIO 27

30 P0.26 GPIO 26

31 P0.25 GPIO 25

32 P0.24 GPIO 24

33 P0.23 GPIO 23
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3.1.3 PCB Footprint

Note : Do not route any traces or planes under the indicated antenna area.

Figure 3: PCB footprint top view
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4. Tested lens

4.1 Muhwa 3328-1-R Overview

The 3328-1-R is an HDPE Fresnel Lens designed and manufactured by Muhwa Industrial Co., Ltd.. By

using a series of concentric grooves and pa琀琀erns, these contours act as individual refrac琀椀ng surfaces,

which  bend parallel  light  rays  to  a  common focal  length,  allowing  the paired  IR  sensor  to  achieve

enhanced distance detec琀椀on and FoV performance.  The BLUEPYRO-M3225 was tested in factory walk-

test lab with 3328-1-R and the op琀椀cal performance met or surpassed mo琀椀on detec琀椀on expecta琀椀ons of

lens datasheet. A di昀昀erent lens would be required if  the applica琀椀on requires di昀昀erent performance

requirements.

Features of 3328-1-R:

• Standard, o昀昀-the-shelf lens

• Tooled for high volume requirements

• Sleek, 昀氀at-ish shape, ideal for Industrial Designs

• Mul琀椀ple colors available: Natural / White / Black

• Installa琀椀on: Wall mounted

• Installa琀椀on Height: 1.2m

• Detec琀椀on Distance: 5-6m (or more depending on

electronics)

• Angle: 110° - 120°

• Lens Size: 8mm x 24mm

• Patent Issued

• Details h琀琀p://www.twmuhwa.com/product/nice-sensi琀椀vity-fresnel-lens
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4.2 Muhwa 3328-1-R Test results

Download test report at h琀琀p://… link to be added
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5. Development Resources

A  high  performance  open  source  mul琀椀-architecture  mul琀椀-pla琀昀orm  object-oriented  design  library,

IOsonata, with lots of peripheral and sensor drivers that are easily integrated with BLE in a few lines of

code. The IOsonata library allows wri琀椀ng custom 昀椀rmware as quickly and easily as Arduino for quick

prototyping to produc琀椀on code without compromise.

There are lots of so昀琀ware development resources that are freely available for the nRF52832 as well as

MicroPython ports.

Nordic provides a full range of SDKs with source for Bluetooth, Bluetooth Mesh, and other proprietary

protocol.

A  100%  Free  so昀琀ware  development  environment  using  Eclipse  IDE  and  GCC  compiler  with  source

debugging capabili琀椀es via OpenOCD and the IDAP-Link CMSIS-DAP Debug JTAG.

BLYST Nano documenta琀椀ons: h琀琀ps://www.i-syst.com/products/blyst-nano

IDAP-Link documenta琀椀on & so昀琀ware: h琀琀ps://sourceforge.net/projects/idaplink昀椀rmware/昀椀les/

Nordic Bluetooth 5 SDK download: h琀琀ps://www.nordicsemi.com/So昀琀ware-and-tools/So昀琀ware/nRF5-

SDK/Download#infotabs

Nordic Bluetooth Mesh SDK: h琀琀ps://www.nordicsemi.com/So昀琀ware-and-tools/So昀琀ware/nRF5-SDK-for-

Mesh/Download#infotabs

Nordic developer forum: h琀琀ps://devzone.nordicsemi.com

Se琀�ng up Eclipse IDE & GCC based 昀椀rmware development: h琀琀ps://www.i-syst.com/ar琀椀cle/eclipse-ide-

昀椀rmware-development-iosonata

Get started with Bluetooth 昀椀rmware programming: h琀琀ps://embeddedso昀琀dev.blogspot.com/2017/
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