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1 |INTRODUCTION

1.1 Purpose

The purpose of this document is to provide introduction to key features, architecture and other

relevant electrical and mechanical characteristics of IN5179 MikroBUS module.

1.2 Scope
The scope of this document is to explain in detail the design of the JN5179 MikroBUS module. This

document is henceforth, to be used as a direct reference by end customers intending to use this

product as per their use case.

1.3 Acronyms and abbreviations

Terms Definition

NC Not Connected
NP Not Present
PCB Printed Circuit Board
PER Packet Error Rate
10 Input Output
TBD To Be Defined
RF Radio Frequency

Table 1-1: Acronyms & Abbreviations

1.4 References

Reference Document Title Provided By Remarks
Schematics Design Volansys Primary reference
Layout Design Volansys N/A
JN5179 Module Datasheet NXP N/A

Table 1-2: References

1.5 Document Conventions

A requirement may include an explanation of the requirement or the interaction between
requirements, or other information useful in determining the intent of the requirement. The note,
however, is not part of the requirement. Notes are indicated by the prefix “Note”, by verbs other

than “shall,” or by enclosure in parentheses.
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1.6 Copyright Information
The information contained in this document is the proprietary information of Volansys Technology.

The contents are confidential and any disclosure to persons other than the officers, employees,
agents or subcontractors of the owner or licensee of this document, without the prior written
consent of Volansys, is strictly prohibited.

Further, no portion of this document may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic or mechanical, including photocopying and

recording, without the prior written consent of Volansys, the copyright holder.

Volansys publishes this document without making any warranty as to the content contained herein.
Further Volansys reserves the right to make modifications, additions and deletions to this
document due to typographical errors, inaccurate information, or improvements to reference
design platforms or products mentioned in the document at any time and without notice. Such

changes will, nevertheless be incorporated into new editions of this document.

1.7 Warranty

For details on the Volansys JN51719 MikroBUS module warranty policy, please Email us on :-

Business@volansystech.com

IN5179 MikroBUS Module Datasheet | Rev 1.0 | 26-Feb-20 Volansys-Confidential Page 7 of 32
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2 PrRODUCT OVERVIEW
Volansys’ IN5179 MikroBUS module is based on NXP’s JN5179-001-M1x family of modules which is

a range of ultra-low power, high performance modules targeted at IEEE 802.15.4. ZigBee home
automation networking applications. These modules are MikroBUS compliant, enabling users to
realize products with minimum time to market. These modules use NXP’s JN5179 wireless micro
controller to provide a comprehensive solution with high CPU and radio performance and all RF

components included.

M M

i i

k k

r r

0 0

B B

) )

S S

Figure 2-1: IN5179 MikroBUS Module Block Diagram
Item Volansys SKU Module Type Description

MS-JN5179M10-T-01-TH | JN5179-001-M10 | Standard power, integrated printed

antenna.
JN5179
MikroBUS MS-JN5179M13-E-01-TH | JN5179-001-M13 | Standard power, u.FL antenna
Module connector.

High power, antenna diversity
MS-JN5179M16-E-01-TH | JN5179-001-M16 | (integrated printed antenna and u.Fl
antenna connector.

Table 2-1: Module Options

IN5179 MikroBUS Module Datasheet | Rev 1.0 | 26-Feb-20 Volansys-Confidential Page 8 of 32
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2.1 Module Features
B 2.4 GHzIEEE 802.15.4, ZigBee Smart Energy and Home Automation compatible.

B JN5179-001-M10
® Integrated printed antenna
TX power 8.5 dBm/10 dBm
Receiver sensitivity -96 dBm
TX current 24 mA @ 10 dBm
TX current 21.2 mA @ 8.5 dBm
® RXcurrent 14.3 mA @ maximum input level -2 dBm
B JN5179-001-M13
® U.Fl connector for external antenna
TX power 8.5 dBm/10 dBm
Receiver sensitivity -96 dBm
TX current 24 mA @ 10 dBm
TX current 21.2 mA @ 8.5 dBm
® RXcurrent 14.3 mA @ maximum input level -2 dBm
B JN5179-001-M16
Integrated printed antenna & u.FL connector

TX power 21 dBm

® Receiver sensitivity -100 dBm
® TXcurrent1l4 mA @ 21 dBm
® RXcurrent 19 mA @ maximum input level -11 dBm

2.2 Suggested Applications

® Robust and secure low-power wireless applications.
ZigBee Home Automation networks.

Zigbee 3.0 based applications.

Toys and gaming peripherals.

Energy harvesting - for example, self-powered light switch.

IN5179 MikroBUS Module Datasheet | Rev 1.0 | 26-Feb-20 Volansys-Confidential Page 9 of 32
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2.3 Module Pin Details
The pin detail for the IN5179 MikroBUS module is as described below:

Module Pin Pi . Module Pin

Name Name

J1.1 TDI - NP NP - TDO 21
J1.2 TCK - NP NP - TMS J2.2
1.3 AN 1 AN PWM 16 PWM 2.3
11.4 RST 2 RST INT 15 INT 12.4
J1.5 CS 3 CS RX 14 X J2.5
J1.6 SCK 4 SCK X 13 RX J2.6
11.7 SDO 5 MISO SCL 12 SCL 12.7
J1.8 SDI 6 MOSI SDA 11 SDA J2.8
J1.9 3v3 7 3.3V 5V 10 NC 2.9
J1.10 GND 8 GND GND 9 GND J2.10

Table 2-2:Pin Mapping of IN5179 MikroBUS Module

JTAG - TDI
JTAG - TCK
AN

RST

Ccs

SCK

SDO

SDI

3v3

GND

Figure 2-2:JN5179 MikroBUS module Pins
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2.4 Module Pin to Header Connections
The table below shows which pins of the JN5179-001-M1x module are connected to the MikroBUS

compatible headers.

MikroBUS Header Pin JN5179-001-M1x Module Pin

1 J1.1 DIO7
2 J1.2 DIO17
3 J1.3 ADCO
4 J1.4 RESET_N
5 J1.5 DIO6
6 J1.6 DOO
7 J1.7 DO1
8 J1.8 DIO7
9 J1.9 VCC
10 J1.10 GND
11 2.1 DIO15
12 2.2 DIO11
13 2.3 DIO13
14 2.4 DIO14
15 J2.5 DIO9
16 J2.6 DIO10
17 12.7 DIO3
18 J2.8 DIO2
19 J2.9 NC
20 J2.10 GND

Table 2-3:Module Pin to Header Connections
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The figure below shows pin description of a JN5179-001-N1X SMT module from NXP. This image,
along with the information from table 1-3 can be used to plan the muxing of I0s if required by the

end user.
DIO2 |1 ] [27] ADCA1
ADCO |2 | [26]DIO18
pioo(™ 3] [25]DIO15
DIO1(2) [4] [24| RESET_N
DIO3 | 5 | [23]| DIO14
DI04 | 6 ] [22] DI013
DIO10/RXDO [ 7 ] [21] DIO12
DIO9/TXDO [ 8 ] [20] n.c.
DIO8 |9 ] [19]DIOS

DIO17 [14]
DIO11 [15]
n.c. [16]
Vss [17]
Vpop [18]

DOO/SPICLK [13]

DIO7/SPIMOSI [10]
DIO6/SPISELO [11]
DO1/SPIMISO [12]

Figure 2-3: IN5179-001-M1X SMT Module
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2.5 10 - Alternate Functions
The table below describes alternate functionalities of the JN5179-001-M1x module 10s spread out
on the MikroBUS headers.

Pin Pin Type Description

DOO Output DOO - Digital output O

SPICLK - SPI BUS master clock output

ADE - Antenna diversity even output

DO1 Output DOL1 - Digital output 1

SPIMISO - SPIl-bus master data input

SPISMISO - SPI-bus slave data output

ADO - antenna diversity odd output

DIO2 Input/Output | DIO2 - digital input/output 2

ADCS5 - ADC input 5 SDA - | 2C-bus master/sl

SDA - | 2C-bus master/slave SDA input/output (push-pull output)

RXD1 - UART 1 receive data input

TIMOCAP - TimerO capture input

RFRX - radios receiver control output

DIO3 Input/Output | DIO3 - digital input/output 3

ADC2 - ADC input 2

PWM4 - PWM4 output

SCL - | 2C-bus master/slave SCL input/output (push-pull output)

TXD1 - UART 1 transmit data output

TIMOOUT - TimerO output

RFTX - radio transmit control input

FLICK_CTRL - flicker control output

IN5179 MikroBUS Module Datasheet | Rev 1.0 | 26-Feb-20 Volansys-Confidential Page 13 of 32
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Pin

DIO6

Pin Type

Input/Output

JN5179 MikroBUS Module Datasheet

Description

DIO6 - digital input/output 6

SPISELO - SPI-bus master select output O

CTSO - UART O clear to send input

RXD1 - UART 1 receive data input

JTAG_TCK - JTAG TCK input

SWCK - Serial Wire Debugger Clock input

SPISCLK - SPI-bus slave clock input

TIM1CAP - Timerl capture input

DIO7

Input/Output

DIO7 - digital input/output 7

SPIMOSI - SPI-bus master data output

JTAG_TDI - JTAG TDI data input

SPISEL2 - SPI-bus master select output 2

SPISSEL - SPI-bus slave select input

CMP_OUT - comparator output

32KIN - 32 kHz External clock input

32KXTALOUT - 32 kHz clock output

DIO9

Input/Output

DIO9 - digital input/output 9

JTAG_TDO - JTAG TDO data output

TXDO - UART 0 transmit data output

TRACESWV - ARM trace serial wire viewer output

DIO10

Input/Output

DIO10 - digital input/output 10

JTAG_TDI - JTAG TDI data input

RXDO - UART O receive data input

JN5179 MikroBUS Module Datasheet | Rev 1.0 | 26-Feb-20

Volansys-Confidential
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Pin

DIO11

Pin Type

Input/Output
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Description

DIO11 - digital input/output 11

JTAG_TMS - JTAG TMS input SWD — serial wire debugger input

RTSO - UART 0 request to send output

TXD1 - UART 1 transmit data output

SPICLK - SPI-bus master clock output

SPISMOSI - SPI-bus slave data input

TIM1OUT - Timerl output

TRACEDO - ARM trace data0O output

SWD - serial wire debugger input

DIO13

Input/Output

DIO13 - digital input/output 13

PWM2 - PWM2 output

RXDO - UART O receive data input

PCO - pulse counter 0 input

TRACED2 - ARM trace data2 output

DIO14

Input/Output

DIO14 - digital input/output 14

PWMS3 - PWM3 output

PC1 - pulse counter 1 input

CMP_OUT - comparator output

TRACED1 - ARM trace datal output

SPISMOSI - SPI-bus slave data input

DIO15

Input/Output

DIO15 - digital input/output 15

PWM6 - PWM6 output

JTAG_TDO - JTAG TDO data output

SPIMOSI - SPI-bus master data output

JN5179 MikroBUS Module Datasheet | Rev 1.0 | 26-Feb-20

Volansys-Confidential
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Pin Pin Type Description

DIO15 Input/Output | SPISEL1 - SPI-bus master select output 1

TIMOCK_GT - TimerO - clock gate input

TRACESWV - ARM trace Serial Wire Viewer output

SPISSEL - SPI-bus slave select input

DIO17 Input/Output | DIO17 - digital input/output 17

JTAG_TCK - JTAG TCK input

SWCK - Serial Wire Debugger Clock input

SPISELO - SPI-bus master select output 0

TIM1CAP - Timerl capture input

COMP1P - comparator plus input

SPISMISO - SPI-bus slave data output

ADCO Input ADCO - ADCinput O

Table 2-4: 10- Alternate Functions

2.6 Antenna
As per the description in Table 2-1, the JN5179 MikroBUS module has three types of antenna
configurations. These are described as below.

2.6.1 JN5179-001-M10
JN5179 MikroBUS module that comes with JN5179-001-M10 module is a standard power module
with printed antenna.
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Printed
Antenna

& @ o ° & 2 .
o

o JNS517X MjkraBUSsCARRIERs BOARD e

Figure 2-4:JN5179-001-M10 Module

2.6.2 JN5179-001-M13
JN5179 MikroBUS module that comes with JN5179-001-M13 module is a standard power module
with u.FL connector to connect external antennas.

u.FL Connector for
External Antenna

e @ & o & & ]
°

o JNS17X MKr0BUSsCARRIERs BOARD o

Figure 2-5:JN5179-001-M13 Module
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2.6.3 IN5179-001-M16
IJN5179 MikroBUS module that comes with JN5179-001-M13 module is a high-power module with
printed antenna and u.FL connector for external antennas.

JN5179 MikroBUS Module Datasheet

u.FL Connector for Printed
External Antenna Antenna

e

0 TJNS!TX MjkraBUSsCARRIERs BOARD o

Figure 2-6:JN5179-001-M16 Module

2.7 Reset

Pin 2 of the header “J1” (Pin 2 or RST in MikroBUS) is to be used for resetting the module externally.
The reset input pin is active low. This pin is already pulled up internally and so would not require any
external pull-up resistors on the host boards. To apply an external reset to this pin, only drive this
pin low during reset and let the internal pull-up ensure that the reset is released.

Reset Input

(®)

° :IJN517¥ MjkraBUSeCARRIERs BOARD o

Figure 2-7: Reset Pin
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2.8 Programming the JN5179 MikroBUS Module

2.8.1 Pre-requisites
® “LPCXpresso” . (Can be downloaded from here: https://nxp.com/lpcxpresso )

® Volansys MENP board.
® Micro USB to USB type A cable.

2.8.2 Installing LPCXpresso IDE
1. After the “LPCXpresso” has been installed, IN5179 SDK needs to be installed on the PC in order
to program the JN5179 modules.

2. Download the JN5179 ZigBee 3.0 SDK from NXP’s website. Extract the contents of the .zip file in
a folder. Download the file JN-SW-4270-ZigBee 3.0-vxxxx. The SDK can be download here:
https://nxp.flexnetoperations.com/control/frse/download?agree=Accept&element=10413847

3. Open the LPCXpresso IDE and head towards the help menu and select “Install New Software”.
This is shown in figure 2-8.

Develop - Welcome page - LPCKpresso = X
File Edit Movigste Search Project Run JNSlwx Window  Help

BT BERIEE © vopconens “Q-lei® - s 5 || 4 Deveiop
LPCxXpresso IDE User Guide
25 Project Explorer 53 P Search =]
Dynamic Help ¢Ci/rxp/LP CXpresso_8.2.2_650/|pocpresso/ pages/unregisteredFreeEdition.htm v B
Key Assist... CtrlsShifteL A
Tips and Ticks. AV 4
Cheat Sheets... Pa
i Install New Software... W)
Bl sen Detai Please note: Your product is not activated.
O Display license type v o
it P A product that has not been activated may only be used for Evaluation purposes.
Product Information
S Code size is limited to 8KB and features have been disabled, S0 your product may not work 58 expected. Register and
PP activate your product to remove these resirictions.
Activate > = i
Activating LPCXpresso IDE (Free Edition)
About LPCXpresso
Note: You will need 10 have created an account and logged on to the LPCware viebsite 10 be able 1o obiain an activation
code.
To aclivate your product from LPCXpresso IDE:
1. Help->Activate->Create Serial number and register (Free Edition)...
= Your products serial number wil be displayed
O Quickstart Panel 53 B =5  Wite dovn the serial number or copy itinto the clipboard.
2. Press OK, and 2 web bro be opened on the Aciivations page
I you are aready logged in to the websi, the serial number will be completed for you
Start here 2 - = I you are not logged in, you will need to login, navigate to the My Registrations page, and enter the product's serial
£ Import project(s) i
3. Complete the rest o the form and press the button o request the acivation code
E] New project... = Your acfivation code will be emailed fo the address supplied when registering on the site.
5 Build all projects [1 4. Help->Activate-~Activate (Free Edition)..
5. Enter your activation code and Press OK.
# This activates your product. The license type will be displayed and you will be able to use all the features of
LPCXpresso.
v
Activating LPCXpresso IDE (Pro Edition)
B Console 37 & = =08
No consoles to displey at this time.
(2 Quick Seftings  ~
o P R SRRV e e
Done [0}

Figure 2-8: Install New Software

4. When the Install new software window opens, click on “Add” and a new dialog box should open
up for adding repository.
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File Edit Navigate Search Project Run INSTxx Window

Help
ETLIETRT S SRR D SR R A RS R =T T & | Develop
25 Project Explorer 53 o =
Available Software v B
Select a site or enter the location of a site. s
D) S N
Work with: | type or select a site ~] Add...
Find by g with the " Sites" preferences.
type filter text
Name Version fluation purposes.
CI@ Thereis nositeselected 1 p oo enociony x lexpected. Register and
Name | ]| Local.
Bie 10 oblain an activation
Location: | http:// || Archive.,
@ oK Cancel
) Quickstart Panel 52 . 5 Select Al Deselect All
Details
A Start here [nd enter the product's serial
£ Import project(s)
&) New project.. [ Show only the latest versions of available software A Hide items that are already installed l
7 Build all projects [1 Group items by category What is already installed?
[ Show only software applicable to target environment | S
Contact all update sites during install to find required software
v
~B-=8
@ .
@ < Back Next » Finish Cancel
(2 Quick Seftings  ~
==
o P R SRRV e e
Done [0}

Figure 2-9: Add Repository

After the contents of the downloaded .zip file are extracted, there will still be .zip file within

which contains all the required .jar files. On the “Add Repository” dialog, click “Archive” and
point to the .zip file within the extracted folder.

Next copy the SDK part number to “Name”, add “.zip” to it and terminate it with an “!” mark.

For e.g., if the SDK part number is JN-SW-4270-ZigBee 3.0-v1841, then the following should be
written in the name field: “JN-SW-4270-ZigBee 3.0-v1841.zip!".

File Edit Navigate Search Project Run INSTxx Window Help

- g A

=SE e L LT H-0--0®m -0 . o~ [auickcaceess Ji| g |[< Develop
[ Project Explorer &2 g &4 ~m
Available Software v B
Select » site or enter the location of a ste, =
D B
Work with: | type or select a site o] Add.
Find by working with the "Available Software Sites” preferences.
type filker text
Name Version tluation purposes.
CI® There s no site selected. 534y p e X Expected. Register and
Name: [ IN-SW-4270-ZigBee 30-v1841 zip] || Local..
dle to obtain an activation
Locstion: [ 270-ZigBes 3.0-1841/IN-SW-4270-Zighee 30-viEnizip || Archive..
) Quickstart Panel 7% = Select All Deselect All
Details
Start here nd enter the product's serial
# Import project(s)
1&f New project.. [ Show enly the latest versions of available software

Hide items that are already installed

3
o Build all projects ] [ Group items by category What is already installed?

[JShow enly software applicable to target environment

Je ail the features of
] Contact all update sites during installto find required software
v
~Oi-r=8
@ < Back Next > Finich Cancel

=

(2 Quick Settings ~
“—

EERR Y-S ©

Done o

Figure 2-10: Add SDK Files
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7. Select all the checkboxes at the next prompt and press “Next” to install all the necessary

modules of the SDK.

File Edit Navigate Search Project Run JNStxx Window Help

i SR N N IR SRS R0 eim - SRR RN (Quek pccsss || 5 | < Develon
[ Project Explorer 52 of B4 install o X =
Available Software V] B
Check the items that h to install, =
eck the items that you wish to install, D‘ N
Work with: | JN-SW-4270-ZigBee 3.0-v1841.zip! - jarfile:/C:/Users/Sarth Dave/Downloads/IN-SW-4270-ZigBee 3.0-v1841/IN-SW-4270-Zige \,‘ Add...
Find by working with the *Avcilable Software Sites" preferences.
type filter text
Name Version luation purposes.
00 NXP RFCS JN-5W-4263 Software Development Kit | RE———
00 NXP RFCS JN-SW-4270 Software Development Kit
00 NXP RFCS JN31xx Flash Pregrammer
00 NXP RFCS Terminal
I to obtain an activation
) Quickstart Panel 53 5 Select All Deselect All
_ | Details
Start here ind enter the product's serial
® Import project(s)
&} New project. [ show only the latest versions of available software [ Hide items that are already installed
5 Build all projects [] Group items by category What is already installed?
[ Show only software applicable to target environment | A
Contact all update sites during install to find required software
v
~O-= 08
@ < Back Next > Finish Cancel
(3 Quick Settings  ~
o v v B X,
Done

Figure 2-11: SDK Elements
8.  After successful installation of all the SDK components, re-run the LPCXpresso IDE. There should be

JN51xx entry in the menu bar and a programming button should be added to the environment. This is
shown in the figure 2-12.

JNS1xx In Program
Menubar JN51xx Button

Develop - Welcome page - LPCXpresso

File Edit Mavigate Search Project Run | JM31xx | Window Help

i e m & e =4 LI SECE
E‘:, Project Explorer &3

= 0 i@ Welcome 3

B v [t

Figure 2-12: IDE Addtions
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2.8.3

Flashing the JN5179 MikroBUS Module

1. Prepare the MENP board by closing all the necessary jumpers and install the IN5179 MikroBUS
module to be programmed shown in figure 2-13.

USB Port

X

T

§TIBUS

¥

MENP
Board

Figure 2-13: JN5179 MikroBUS Module on MENP

JN5179
Module

2. Connect the MENP board along with the JN5179 MikroBUS module to the PC using a micro USB
cable and open the LPCXpresso IDE.

3. Click on JN51xx in menu bar and click “program device”. A program window will open. This is

shown in figure 2-14

[X] X
Program JN51xx device
Found JN5179 device with 32k RAM and 312k Flash *
Connection
Port | COM15 ~ Baud Rater | 115200 ~ Refresh
File
Ch\Users\Sarth.Dave\Desktop\ZigbeeModeControlBridge_JN3179_1000000.bin ~
Workspace... | | File System...
EEPROM
(®) Erase PDM
() Erase EEPROM
() Preserve EEPROM
O Load EEPROM:
Workspace... | | File System...
MAC Address
[[15et new MAC address
15 8D 00 02 00 4F 37

Figure 2-14: Programming Dialog Box
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Speed
~

Program JN51xx device

Select the binary to

"File System™

Device ¢ I — ‘
. Found JN3179 device with 32k RAM and 512k Flash
discovery l
Connection
of the MENP button
File
.C:‘\U5ers‘\Sarth.Dave\Desktup\.Z\gheeNudeCuntruIBndge_JNSW?9_1DDODDO.IJin \/‘ 3 be flashed from
Workspace...  File System...

EEPROM

(®) Erase PDM
O Erase EEPROM
() Preserve EEPROM

(O Load EEPROM:

MAC Address
[]Set new MAC address

Workspace...  File System...

aF

Program
Button

Figure 2-15: Elements of Programming Window

4. Click on “Refresh”. Then select on the appropriate COM port of the MENP and the device
discovery area should list the module it discovered. Refer to figure 2-15 for further details.

5. Select appropriate binary file to be flashed into the module using the “File System” button and
point towards the file where it is present in the PC’s file system.

6. Press “Program” button and wait for the action to complete. Once complete, the JN5179
MikroBUS module should be flashed with the selected binary file.
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3 ELECTRICAL CHARACTERISTICS

3.1 Absolute Maximum Ratings

Symbol Parameter Minimum Maximum Unit
Voo Supply voltage -0.3 +3.6
Voltage on analog
Vabc ) -0.3 Vpp + 0.3
input
Vio Voltage on digital |10 -0.3 Voo + 0.3

Table 3-1: Absolute Maximum Ratings

3.2 Recommended Operating Conditions

Symbol Parameter Conditions Minimum  Maximum Unit
To reach maximum TX
Voo Supply voltage L 2 3.6 \Y
power, 2.8V is minimum
Ambient
Tamb Standard range -40 85 °C
temperature

Table 3-2: Recommended Operating Conditions
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3.3 DC Current

3.3.1 Active Processing

Vbp = 2V t0 3.6V, Tamb = -40 °C to +85 °C, CPU running at 16 MHz; unless otherwise specified.

Symbol

Iop

Parameter

Supply
Current

Conditions Typ Max Unit
M10
Radio in receive mode; maximum input
16.4 - mA
level at 10 dBm
Radio in receive mode; maximum input
14.3 - mA
level at -2 dBm
Radio in transmit mode 10 dBm 24 - mA
Radio in transmit mode 8.5 dBm 21.2 - mA
mM13
Radio in receive mode; maximum input
16.4 - mA
level at 10 dBm
Radio in receive mode; maximum input
14.3 - mA
level at -2 dBm
Radio in transmit mode 10 dBm 24 - mA
Radio in transmit mode 8.5 dBm 21.2 - mA
Mi6
Radio in receive mode for u.FI and PCB
19 - mA
antenna
Radio in transmit mode for u.Fl 114 - mA
Radio in transmit mode for PCB antenna 78 - mA

Table 3-3: DC Current - Active Processing
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3.3.2 Sleep Mode
Vop = 2V 10 3.6V, Tamp = -40 °C to +85 °C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
M10 and M13
With 1/0 and RC oscillator timer wake-up;
ical val d at Tamb = 25 °C B B B
Supply typical values measured at Tamb =
Ippiio) ¢
curren M16
With 1/0 and RC oscillator timer wake-up;
- | o064 | - A

typical values measured at Tamb = 25 °C

Table 3-4: DC Current - Sleep Mode

3.3.3 Deep Sleep Mode
Vop = 2V t0 3.6V, Tamb = -40 °C to +85 °C; unless otherwise specified.

Symbol Parameter Conditions i Max
Iob(io) Supply Typical values measured at Tamb = 25 °C 100 A
- - n
current and VDD =3.3V

Table 3-5: DC Current - Deep Sleep Mode
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3.4 RF Characteristics

3.4.1 RF Port Characteristics
Voo = 2V to 3.6V, Tamb = -40 °C to +85 °C; unless otherwise specified.

Parameter Minimum  Typical Maximum Unit

frange Frequency range 2.4 - 2.485 GHz

Table 3-6: RF Port Characteristics

3.4.2 Radio Transceiver Characteristics
Voo = 2V to 3.6V, Tamb = 25 °C; unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Receiver
M10
Receiver nominal for 1 % PER, as per 802.15.4
Srx . - -96 -93.5 dBm
sensitivity
Maximum 1 % PER, measured as sensitivity; supply
Pirxymax) | receiver input | current at 14.3 mA - -2 - dBm
power

95 dBm to @ 10 dBm; available through

RSSI variation | JN5179-001-M1x Integrated Peripherals | -4 - +4 dB
Adgss
API
Mm13
Receiver nominal for 1 % PER, as per 802.15.4
Srx . - -96 -93.5 dBm
sensitivity
Maximum 1 % PER, measured as sensitivity; supply
Pirxymax) | receiver input | current at 14.3 mA - -2 - dBm
power
95 dBm to @ 10 dBm; available through
A0tgss RSSI variation | JN5179-001-M1x Integrated Peripherals | -4 - +4 dB

API
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Symbol Parameter Conditions Min Typ Max Unit
M16
Receiver nominal for 1 % PER, as per 802.15.4
Srx . - -100 | -98.5 | dBm
sensitivity
Maximum 1 % PER, measured as sensitivity; supply
Pirxymax) | receiver input | current at 14.3 mA - -11 - dBm
power
95 dBm to B 10 dBm; available through
AOtgss RSSI variation | JN5179-001-M1x Integrated Peripherals | -4 - +4 dB
API
Transmitter
M10
|DD =24 mA - 10 - dBm
Po Output power
lpp=21.2 mA - 8.5 - dBm
Control range | In 6 major steps and then 4 fine steps
Po(cr) - '42 - dB
output power
mM13
lop = 24 mA - 10 - dBm
Po Output power
lpp=21.2 mA - 8.5 - dBm
Control range | In 6 major steps and then 4 fine steps
Po(cr) & ) P P - -42 - dB
output power
M16
Po Output power | Ipp =114 mA - 21 - dBm

Table 3-7: Radio Transceiver Characteristics
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4 MoODULE DIMENSIONS

- q:j —
13

I< 22.86 _>| |(_ _)l |(_ 6.72
L 145 K 2.54 0.64
< I
1
+
® 5] @
e @
® ®
® ®
e e
3l |e e
S
® e
® ®
® e
® e
v yd
|, 25.4 ‘;l

All dimensions are in millimeters (mm)

Table 4-1: IN5179 MikroBUS Module Dimensions
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5 CERTIFICATIONS
For Zigbee module, pre-compliance has been done as per FCC CFR 47 part 15C. Operation is

subject to the following conditions:

e This device may not cause harmful interference, and
e This device must accept any interference received, including interference that may cause
undesirable operation.

FCC RF Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. End users must follow the specific operating instructions for satisfying RF exposure
compliance. This transmitter meets both portable and mobile limits as demonstrated in the RF
Exposure Analysis. This transmitter must not be co-located or operating in conjunction with any
other antenna or transmitter except in accordance with FCC multi-transmitter product procedures.
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6 APPLICATION NOTE

6.1 Safety Precautions

These specifications are intended to preserve the quality assurance of products as individual
components. Before use, check and evaluate the module’s operation when mounted on your
products. Abide by these specifications when using the products. These products may short-circuit. If
electrical shocks, smoke, fire, and/or accidents involving human life are anticipated when a short
circuit occurs, then provide the following fail-safe functions as a minimum:

e Ensure the safety of the whole system by installing a protection circuit and a protection
device.

e Ensure the safety of the whole system by installing a redundant circuit or another system to
prevent a single fault causing an unsafe status.

6.2 Design Engineering Notes

e Heat is the major cause of shortening the life of the modules. Avoid assembly and use of the
target equipment in conditions where the product’s temperature may exceed the maximum
allowable. Failure to do so may result in degrading of the product’s functions and damage to
the product.

e If pulses or other transient loads (a large load applied in a short time) are applied to the
products, before use, check and evaluate their operation when assembled onto your
products.

e These products are not intended for other uses, other than under the special conditions
shown below. Before using these products under such special conditions, check their
performance and reliability under the said special conditions carefully, to determine
whether or not they can be used in such a manner.

e In liquid, such as water, saltwater, oil, alkali, or organic solvent, or in places where liquid
may splash. In direct sunlight, outdoors, or in a dusty environment. In an environment where
condensation occurs. In an environment with a high concentration of harmful gas (ex. salty
air, HCl, ClI2, SO2, H2S, NH3, and NOx).

e If an abnormal voltage is applied due to a problem occurring in other components or circuits,
replace these products with new products because they may not be able to provide normal
performance even if their electronic characteristics and appearances appear satisfactory.

e Mechanical stress during assembly of the board and operation has to be avoided.

e Pressing on parts of the metal cover or fastening objects to the metal cover is not permitted.
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6.3 Storage Conditions

The module must not be stressed mechanically during storage. Do not store these products in the

following conditions or the performance characteristics of the product, such as RF performance, may
well be adversely affected:
e Storage in salty air or in an environment with a high concentration of corrosive gas, such as
Cly, H2S, NHs, SO», or NOx.
e Storage (before assembly of the end product) of the modules for more than one year after
the date of delivery at your company even if all the above conditions (1) to (3) have been
met, should be avoided.
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FCC regulatory conformance:

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions:
(1) This device may not cause harmful interference.
(2) This device must accept any interference received, including interference that may cause

undesired operation.

NOTE: This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation.
This equipment generates uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in
a particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which the receiver
is connected.

-Consult the dealer or an experienced radio/TV technician for help

NOTE: Unauthorized changes will result in loss of device operating privileges.

RF Exposure

This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with minimum
distance of 20 cm between the radiator and your body. This transmitter must not be

co-located or operating in conjunction with any other antenna or transmitter.

IC regulatory conformance
This device complies with CAN ICES-003 (B)/NMB-003(B).



This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation,
Science and Economic Development Canada's licence-exempt RSS(s). Operation is
subject to the following two conditions:

(1) This device may not cause interference.

(2) This device must accept any interference, including interference that may cause
undesired operation of the device.

Cet appareil est conforme a la norme CAN ICES-003 (B)/NMB-003 (B).

Cet appareil contient des émetteurs / récepteurs exempt (s) de licence qui sont conformes
aux RSS exemptes de licence d'Innovation, Sciences et Développement économique
Canada. Son fonctionnement est soumis aux deux conditions suivantes:

(1) Cet appareil ne doit pas provoquer d'interférences.

(2) Cet appareil doit accepter toute interférence, y compris les interférences susceptibles

de provoquer un fonctionnement indésirable de I'appareil.

RF Exposure

This equipment complies with IC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with minimum
distance of 20 cm between the radiator and your body. This transmitter must not be

co-located or operating in conjunction with any other antenna or transmitter.

Cet équipement est conforme aux limites d’ exposition aux rayonnements de la IC
établies pour unenvironnement non contréé. Cet équipement doit étre installé et

fonctionner a au moins 20cm de distance d’ un radiateur ou de votre corps.



ORIGINAL EQUIPMENT MANUFACTURER (OEM) NOTES

The OEM must certify the final end product to comply with unintentional radiators (FCC Sections
15.107 and 15.109) before declaring compliance of the final product to Part 15 of the FCC rules
and regulations. Integration into devices that are directly or indirectly connected to AC lines must
add with Class II Permissive Change.

The OEM must comply with the FCC labeling requirements. If the module’s label is not visible
when installed, then an additional permanent label must be applied on the outside of the finished
product which states: “Contains transmitter module FCC ID: 2AKNO-VOLIN5179M16”.
Additionally, the following statement should be included on the label and in the final product’s
user manual: “This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:

(1) This device may not cause harmful interferences, and

(2) this device must accept any interference received, including interference that may cause

undesired operation.”

The module is limited to installation in mobile or fixed applications. Separate approval is required
for all other operating configurations, including portable configuration with respect to Part 2.1093

and different antenna configurations.

A module or modules can only be used without additional authorizations if they have been tested
and granted under the same intended end - use operational conditions, including simultaneous
transmission operations. When they have not been tested and granted in this manner, additional
testing and/or FCC application filing may be required. The most straightforward approach to
address additional testing conditions is to have the grantee responsible for the certification of at
least one of the modules submit a permissive change application. When having a module grantee
file a permissive change is not practical or feasible, the following guidance provides some
additional options for host manufacturers. Integrations using modules where additional testing
and/or FCC application filing(s) may be required are: (A) a module used in devices requiring
additional RF exposure compliance information (e.g., MPE evaluation or SAR testing); (B)
limited and/or split modules not meeting all of the module requirements; and (C) simultaneous
transmissions for independent collocated transmitters not previously granted together.

This Module is full modular approval, it is limited to OEM installation ONLY.

Integration into devices that are directly or indirectly connected to AC lines must add with Class II
Permissive Change. (OEM) Integrator has to assure compliance of the entire end product include
the integrated Module. Additional measurements (15B) and/or equipment authorizations (e.g.
Verification) may need to be addressed depending on co-location or simultaneous transmission
issues if applicable. (OEM) Integrator is reminded to assure that these installation instructions will
not be made available to the end user



IC labeling requirement for the final end product:

The final end product must be labeled in a visible area with the following “Contains
IC: 22256-JN5179M16”

The Host Marketing Name (HMN) must be indicated at any location on the exterior of
the host product or product packaging or product literature, which shall be available
with the host product or online.

Unauthorized modifications could void the user's authority to operate the equipment.

This radio transmitter [ 1C: 22256-JN5179M16] has been approved by Innovation,
Science and Economic Development Canada to operate with the antenna types listed
below, with the maximum permissible gain indicated. Antenna types not included in
this list that have a gain greater than the maximum gain indicated for any type listed
are strictly prohibited for use

with this device.

2400-2483.5MHz NXP Semiconductor 2.1dBi 50Q Columnar antenna

2400-2483.5MHz Inventek Systems 3dBi 50Q PCB Antenna




