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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Notice

While reasonable efforts have been made to asstareadcuracy of this document, Telit
assumes no liability resulting from any inaccuraagd omissions in this document, or from
use of the information obtained herein. The infdiorain this document has been carefully
checked and is believed to be entirely reliablewkler, no responsibility is assumed for
inaccuracies or omissions. Telit reserves the tigimhake changes to any products described
herein and reserves the right to revise this dootirmed to make changes from time to time
in content hereof with no obligation to notify apgrson of revisions or changes. Telit does
not assume any liability arising out of the appima or use of any product, software, or
circuit described herein; neither does it convegiise under its patent rights or the rights of
others.

It is possible that this publication may contaiderences to, or information about Telit
products (machines and programs), programmingeices that are not announced in your
country. Such references or information must notdmestrued to mean that Telit intends to
announce such Telit products, programming, or sesvin your country.

Copyrights

This instruction manual and the Telit products desd in this instruction manual may be,
include or describe copyrighted Telit material, ’'suas computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and its licensors certain exclusive rights foopyrighted material, including the
exclusive right to copy, reproduce in any form trilisite and make derivative works of the
copyrighted material. Accordingly, any copyrightedaterial of Telit and its licensors
contained herein or in the Telit products describedhis instruction manual may not be
copied, reproduced, distributed, merged or modifiedany manner without the express
written permission of Telit. Furthermore, the puasé of Telit products shall not be deemed
to grant either directly or by implication, estopper otherwise, any license under the
copyrights, patents or patent applications of Tabtarises by operation of law in the sale of a
product.

Computer Software Copyrights

The Telit and 3rd Party supplied Software (SW) pidd described in this instruction manual
may include copyrighted Telit and other 3rd Panppied computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and other 3rd Party supplied SW certain esiolel rights for copyrighted computer
programs, including the exclusive right to copyreproduce in any form the copyrighted
computer program. Accordingly, any copyrighted Ter other 3rd Party supplied SW
computer programs contained in the Telit produetscdbed in this instruction manual may
not be copied (reverse engineered) or reproduc@shynmanner without the express written
permission of Telit or the 3rd Party SW suppliaurtRermore, the purchase of Telit products
shall not be deemed to grant either directly orirbplication, estoppel, or otherwise, any
license under the copyrights, patents or patericagtions of Telit or other 3rd Party supplied
SW, except for the normal non-exclusive, royalgeflicense to use that arises by operation
of law in the sale of a product.
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Usage and Disclosure Restrictions

License Agreements

The software described in this document is the gntypof Telit and its licensors. It is
furnished by express license agreement only and lmaysed only in accordance with the
terms of such an agreement.

Copyrighted Materials

Software and documentation are copyrighted materidaking unauthorized copies is
prohibited by law. No part of the software or doamtation may be reproduced, transmitted,
transcribed, stored in a retrieval system, or teded into any language or computer language,
in any form or by any means, without prior writ@@@rmission of Telit

High Risk Materials

Components, units, or third-party products usedhm product described herein are NOT
fault-tolerant and are NOT designed, manufactuogdntended for use as on-line control
equipment in the following hazardous environmeatgiiring fail-safe controls: the operation
of Nuclear Facilities, Aircraft Navigation or Air@ft Communication Systems, Air Traffic
Control, Life Support, or Weapons Systems (HighkRistivities"). Telit and its supplier(s)
specifically disclaim any expressed or implied waty of fithess for such High Risk
Activities.

Trademarks

TELIT and the Stylized T Logo are registered indemark Office. All other product or
service names are the property of their respectivgers.

Copyright © Telit Communications S.p.A. 2011.
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1. Introduction

1.1. Scope

Scope of this document is to present the features a nd the
application of the ZEb51-2.4, ZE61-2.4 RF and XE61-2 ARF
modules.

1.2. Audience

This document is intended for developers and integr ators using
Telit ZE51-2.4, ZE61-2.4 and XE61-2.4 Modules.

1.3. Contact Information, Support
For general contact, technical support, to report
documentation errors and to order manuals, contact Telit

Technical Support Center (TTSC) at:

TS-SRD@telit.com
TS-NORTHAMERICA@telit.com
TS-LATINAMERICA@telit.com
TS-APAC@telit.com

Alternatively, use:

http://www.telit.com/en/products/technical-support-
center/contact.php

For detailed information about where you can buy th e Telit
modules or for recommendations on accessories and ¢ omponents
Visit:

http://www.telit.com

To register for product news and announcements or f or product
guestions contact Telit Technical Support Center (T TSC).

Our aim is to make this guide as helpful as possibl e. Keep us
informed of your comments and suggestions for impro vements.
Telit appreciates feedback from the users of our in formation.

Wi i

B ~ i 4 —
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1.4. Document Organization
This document contains the following chapters:
“Chapter 1: “Introduction” provides a scope for this document,
target audience, contact and support information, a nd text
conventions.
“Chapter 2: “General Requirement” gives an overview of the
limitations imposed by Reference standards.
“Chapter 3: “General Characteristics” describes in details the
characteristics of the product.
“Chapter 4: “Technical Description” describes in details the
signals and pin-out of the product.
“Chapter 5: “Process information” describes in details the
delivery, storage, soldering and placement of the p roduct.
“Chapter 6: “Board Mounting Recommendations” describes in
details the interface and coupling of the product.
“Chapter 7: “Antenna Considerations” describe examples of
propagation attenuation.
“Chapter 8: “Annexes” Contains NBO, Certificates and
Conformity Assessment.
“Chapter 9: “Glossary” shows acronyms used in the document.
“Chapter 10: “Document history” describes the revision history

of the product.

1.5. Text Conventions
@ Danger — This information MUST be followed or catas trophic
equipment failure or bodily injury may occur.

Caution or Warning — Alerts the user to important p oints about
integrating the module, if these points are not fol lowed, the
module and end user equipment may fail or malfuncti on.

G] Tip or Information — Provides advice and suggestion s that may
be useful when integrating the module.

All dates are in ISO 8601 format, i.e. YYYY-MM-DD.

n from ;Telit Communications S.p.A.- All Rights

il

Reproduction forbidden without written authorizatio
Reserved. Page 9 of 67




Telit

ZE51/61-2.4 and XE61-2.4 RF Module User Guide
1vv0300868 Rev.10 — 2015-03-19

1.6. Related Documents

* [1]IEEE Std. 802.15.4-2006 Wireless MAC and PHY
Specifications for Low Rate - WPANs

* [2] ERC Rec 70-03 ERC Recommendation for SRD, Oct ober
2010

* [3] EN 300 328-1 V1.7.1 (Europe) ETSI Standards for SRD
, October 2006

* [4] EN 300 440-1 V1.6.1 (Europe) ETSI Standards f or SRD
, August 2010

» [5] 2002/95/EC Directive of the European Parliame nt and

of the Council, 27 January 2003
e [6] CFR47 Part 15 (US) FCC Standards for SRD
* [7] ARIB STD-T66 (Japan) ARIB Standards for SRD
* [8] Z-One Pro Protocol Stack User Guide 1vv030090 2

* [9]2006/771/EC Harmonization of the radio spectru m for
use by short-range devices

* [10]2009/381/EC Amending Decision 2006/771/EC on
harmonization of the radio spectrum for use by shor t-
range devices

* [11] SR Manager Tool User Guide 1vv0300899
* [12] ZigBee PRO Democase Getting Started 1vv030090 1
* [13] ZigBee PRO Democase User Guidelvv0300900

Reproduction forbidden without written authorizatio
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2. General Requirements

2.1. Regulations requirements
The ZE51/61-2.4 or XE61-2.4 module is a [1],[2],[6] 7]
compliant multi-channel radio modem in the 24GHz b and

(unlicensed frequency band).

2.1.1. Europe Regulation:
The “ERC recommendation 70-03” [2] describes the i mits band
in the 2.4GHz license free band, in terms of bandwi dth,
maximum power, duty cycle, channel spacing and type of
application. It gives the following limitations:
Class Frequency Maximum radiated power Channel Duty Notes
band spacing cycle
Annex 1h N !
o _ o channe
(Non-Specific 24;3050MH 10 mW e.i.r.p. spacing | t,:l'ot' 0
Short_range . 4 specified estrictio
Devices)

100 mW e.i.r.p. and 100 ,
Annex 3a mW/100 kHz e.i.r.p. density | No channel For wide band

. i - : modulations othef
(Wideband 2400 — applies When fre.quency hoppi spacing No than EHSS. the

Transmission mW/MHz e.i.r.p. density applie restriction | maximum e.i.r.p.

systems) when other types of modulatig density is limited
are used*)(**) to 10 mW/MHz

(*) Compliant to the EU Commission Decision [9], | 10]. Techniques to

access spectrum and mitigate interference that prov ide at least

equivalent performance to the techniques described in harmonized

standards adopted under Directive 1999/5/EC must be used.

(**) For IEEE802.15.4 DSSS modulation used by ZigBe e, the modulated

signal is spread over 2MHz. So, the maximum radiate d power is 20mW. The

output power must therefore be reduced to approxima tely +13 dBm in order

to get CE approval. The final output power level wi Il depend on the

antenna used.

: ' = i | -
f A = ﬂ""‘“ - ’ .‘i-
f ( 2 /’) . L e ‘ 4 5 4
e y / T | ——
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2.1.2. Restrictions for non specific SR devices Annex 1h
2400-2483.5MHz:
Country Restriction Reason/Remark
Norwa Imolemented This subsection does not apply for the geograplaicsd within
y P a radius of 20 km from the centre of Ny-Alesund
Russian
Federation Sz
Ukraine Limited implementation e.i.r.p.<100 mw
2.1.3. Restrictions for Wideband Data Transmission
systems Annex 3a 2400-2483.5MHz:
Country Restriction Reason/Remark
Outdoor use limited to 10 Military Radiolocation use. Reforming of the 2.4 Gbland
France mW e.i.r.p. within the has been ongoing in recent years to allow curedaked

band 2454-2483.5 MHz | regulation. Full implementation planned 2012
For private use, a general authorisation is redufre
Italy WAS/RLAN's are used outside own premises. For mubli
use, a general authorization is required
e.i.r.p.<100 mW with built-in antenna with amplification
factor up to 6 dBi
This subsection does not apply for the geograplaicz
within a radius of 20 km from the centre of Ny-Alesl
1. SRD with FHSS modulation
1.1. Maximum 2.5 mW e.i.r.p.
1.2. Maximum 100 mW e.i.r.p. Permitted for use SieD
outdoor applications without restriction on instéitbn height
only for purposes of gathering telemetry informatfor
automated monitoring and resources accountingregste
Permitted to use SRD for other purposes for outdoor
applications only when the installation heightat n
exceeding 10 m above the ground surface.
1.3.Maximum 100 mW e.i.r.p. Indoor applications
2. SRD with DSSS and other than FHSS wideband
modulation
2.1. Maximum mean e.i.r.p. density is 2 mW/MHz.
Maximum 100 mW e.i.r.p.
2.2. Maximum mean e.i.r.p. density is 20 mW/MHz.
Maximum 100 mW e.i.r.p. Permitted to use SRD faidoor
applications
only for purposes of gathering telemetry informatfor
automated monitoring and resources accounting regsoe
security systems.
2.3. Maximum mean e.i.r.p. density is 10 mW/MHz.
Maximum
100 mW e.i.r.p. Indoor applications

e
Sl 7 ! » <
Bl A
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For the complete document please refer to [2] and E U Commission Decision
[9], [10].
The 2.4 Ghz band is a harmonized band in most of Eu rope. So the product
must be declared in compliance with the harmonized ETSI standards EN
300 440 (Class 1h) or EN 300 228 (Class 3a).
Finally, the module complies with the new European Directive 2002/95/EC
concerning the Restrictive Usage of Hazardous Subst ances (RoHS).
2.1.4. USA Regulation:
In the United States the FCC is responsible for the regulation
of all RF devices. Our module intended for unlicens ed
operation is regulated by CFR 47, Part 15 [6].
The 2.4 GHz band used for unlicensed radio equipmen t is

regulated by section 15.247.

2.1.5. Japan regulation
In Japan the unlicensed use of short range devices in the 2.4
GHz ISM band is regulated by the ARIB standard STD- T66 [7].

2.2. Functional Requirements
The ZE51/61-2.4 or XE61-2.4RF module is a complete solution
from serial interface to RF interface. The ZE51/61- 2.4 or

XE61-2.4 module has a digital part and a RF part.
The digital part has the following functionalities:

« Communication interface
* |/O management

* Micro controller with embedded software

The RF part has the following functionalities:
* 2.4 GHz IEEE 802.15.4 compliant RF transceiver
» Half Duplex bi-directional link

* RF front-end component with low noise Rx amplificat ion
and Tx power amplification (XE/ZE61-2.4 module only )

Reprodu n without written authorizatio
Reserved. Page 13 of 67
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2.3. Software
The ZE51/61-2.4 or XE61-2.4 module is provided pre- flashed
with Telit in-house ZigBee® PRO stack. Please refer to ZigBee
PRO Protocol Stack User Guide [8] for detail inform ation.
In case the customer needs to develop his own softw are,
different tools are available:
* 8051 compiler from IAR : http://www.iar.se/website1/1.0.1.0/244/1/
« CC debugger: http://focus.ti.com/docs/toolsw/folders/print/cc-
debugger.html
The technical support for these tools will be done by the
providing company.
All necessary drivers for ZE51-2.4 Usb dongle can b e found
under the following link:
http://www.ftdichip.com/Drivers/VCP.htm
A complete correspondence table of the connections between the
CC2530 and the pin out of the module, as well as th e
connections to the included STM M24C64 EEPROM can b e found in
chapter IV.3.
. In case, the customer wants to test the RF performa nces
of the module, Telit can provide its own proprietar y test
software that is available in the download zone tog ether with
description of all the functionalities.
2.4, Temperature Requirements
| Minimum | Typica | Maximum | Unit
Operating
Temperature -40 25 + 85 °C
Relative humidity @ 25°C 20 75 %
Storage
Temperature -40 25 + 85 °C

i - - —
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3. General characteristics

3.1. Mechanical Characteristics

Rectangular 26 x 15 mm

3 mm

1,79

0.8 mm

« Dimensions : 21 x 14 x 2.2mm
e Thickness : 200pum

All SMD components, on one side of the PCB.

The terminals allowing conveying I/O signals ardf-haoons located
around.

« SMD
+ Half moons on the 4 external sides

30

Reproduction forbidden without written authorizatio n from Telit Communications S.p.A.- All Rights
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3.2. Mechanical dimensions
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3.3. DC Characteristics
Measured on ZE51/61-2.4/DIP,and XE61-2.4/DIP interf aces with T
= 25°C, vdd = 3V, 50 ohm impedance if nothing else noted.
Max limits apply over the entire operating range, T =-40°C to
+85°C, Vdd=2V to 3.6V and all channels.
Characteristics ZE51 Min. Typ. M ax.
Power Supply
(VDD): +2.0V +3.6V
Transmission 35mA 39mA*
Reception 26mA 29mA
Stand-by (32.768 khz On 2uA 2.7TpA
Sleep (wake up 0
interruption) : LI
1/0O low level : GND - 09V
I/O high level : Vpp- 0.7V - Vop
Characteristics ZE/XE61 Min. Typ. Max.
Power Supply
(VDD): +2.0V +3.6V
Transmission 160mA 195mA*
Reception 31mA 33mA
Stand-by (32.768 khz On 2,2uA 2.9pA
Sleep (wake up 0
interruption) S
1/0O low level : GND - 09V
I/O high level : Vpp- 0.7V - Vob

* © Maximum Tx consumption is reached for T= -40°C
default power register setting. In this condition,
power achieves until 21dBm.

, Vdd=3.6 Volts and
the ZE/XE61 RF output

i .“} 1:‘ % \ e . o

. e ¢ ' o=l =
Reproduction forbidden without written authorizatio n from Telit Communications S.p.A.- All Right

Reserved. Page 17 of 67



Telit

ZE51/61-2.4 and XE61-2.4 RF Module User Guide
1vv0300868 Rev.10 —2015-03-19

3.4. Functional characteristics
Measured on ZE51/61-2.4/DIP and XE61-2.4/DIP interf aces with T
= 25°C, vdd = 3V, 50 ohm impedance if nothing else noted.
Global
Frequency band 2400 - 2483.5 MHz
Channel spacing 5 MHz
Channel number 16 : Channel 11 (2405MHz) Channel 26 (2480MHz)
Technology DSSS
Modulation 0O-QPSK with half sine pulse shaping
Radio bit rate 250 kbps
Transmit chip rate 2 Mchip/s
Transmission ZE51 Min. | Typ. | Max.
Output Power +4dBm * 1 dB on the whole band
(selectable by software )
Harmonics
2nd harmonic -45 dBm
3rd harmonic -59 dBm
Spurious emission
30 - 1000 MHz -36 dBm
1-12.75 GHz -30 dBm
1.8-1.9 GHz -47 dBm
5.15-5.3 GHz -47 dBm
(Complies with
[3], [4], [6].[7])
Error Vector Magnitude 5% 15%
(EVM)
Transmission ZE/XE61 Min. Typ. Max.
Output Power* +19dBm * 1 dB on the whole band
(selectable by software )
Harmonics
2nd harmonic -42 dBm
3rd harmonic -44 dBm
Spurious emission
30 - 1000 MHz -36 dBm
1-12.75 GHz -30 dBm
1.8-1.9 GHz -47 dBm
5.15-5.3 GHz -47 dBm
(Complies with
(3], [4], [6],
[7])
Error Vector Magnitude 5% 15%
(EVM)
*. It's the responsibility of Telit customers to ch eck that RF output
power of the final product is compliant with the lo cal regulation. See
i i“‘ . WQ
E -
a—-’—
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the table in chapter VIIL.5 which shows the typical output power for
different power settings.

Reception ZE51 Min. Typ. M ax.
Sensitivity for PER=1% - -96 dBm -97 dBm
Saturation for PER=1% - 10 dBm -
Adjacent channel - 49 dB -
rejection +/- 5MHz
channel spacing Wanted signal @ -82 dBm, adjacent modulated cHa@ne/- 5 MHz,
for PER = 1 %.
Alternate channe - 54 dB -
rejection +/- 10 MHz
channel spacing Wanted signal @ -82 dBm, adjacent modulated cHa@ne/- 10 MHz,
for PER = 1 %.
Blocking/Desensitisation
@ +5MHz - - 40 dBm -
@ +10MHz - -35dBm -
@+20MHz - -38 dBm -
@+50MHz - - 37 dBm -

Wanted signal 3 dB above the sensitivity level, @¥mer,
for PER = 1%.
(Measured according to EN 300 440 class 2)

Spurious emission - - -47 dBm
in 30 MHz-12.75 GHz (Complies with [3], [4],

[61.[7])
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Reception ZE61/XE61 Min. Typ. Max.
Sensitivity for PER=1% - -99 dBm -100dBm
Saturation for PER=1% - 0 dBm -
Adjacent channel - 49 dB -

rejection +/- 5MHz
channel spacing

Wanted signal @ -82 dBm, adjacent modulated cHa@ne/- 5 MHz,
for PER = 1 %.

Alternate channel
rejection +/- 10 MHz
channel spacing

- 54 dB -

Wanted signal @ -82 dBm, adjacent modulated cHa@ne/- 10 MHz,
for PER =1 %.

Blocking/Desensitisation
@ +5MHz
@ +10MHz
@+20MHz
@+50MHz

- -35dBm -
- -35dBm -
- - 33 dBm -
- -35dBm -

Wanted signal 3 dB above the sensitivity level, @¥imer,
for PER = 1%.
(Measured according to EN 300 440 class 2)

Spurious emission
in 30 MHz-12.75 GHz

-47 dBm
(Complies with [3], [4],
[61,[7])
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3.5. Digital Characteristics
Microcontroller 8051 core

Microcontroller 256KB Flash, 8KB SRAM,
Memory

Peripheral memory 8 KB EEPROM

Serial link* Managed by application.

e Full Duplex, from 1200 to 115200 bps

e 7 or 8 bits, with or without parity, 1 or 2 stopi
» Protocol Type : RS-232, TTL level

Flow control* Managed by application.
None, Software (Xon/Xoff) or Hardware (RTS/CTS)

Other Ultra low power voltage detector and uC supervisirguit

Specific signals e Serial : Tx, RXx, RTS, CTS
* Inputs : Reset, Stand-By, Prog
* /O : 7 1/0 (among those 5 analog inputs with 7 2obits resolution)

Flashing * Through serial

* Through the air : DOTA (Download Over The Air) faimnality
Embedded » Point-to-point stack for test purpose availabldamvnload zone
functionality » ZigBee Pro stack from Telit
*. In ZigBee Democase : 115.200 bps,8 bits, without parity, 1 stop bit,

No flow control

e

-1/],&!!1
e
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3.6. Absolute Maximum Ratings

ZE51

Voltage applied to Voo -0.3V to +3.9V

Voltage applied to any digital pin -0.3V to Vpp+0.3V, max 3.9 V

Input RF level 10 dBm

ZE61

Voltage applied to Vop -0.3V to +3.6V

Voltage applied to any digital pin -0.3V to Vpp+0.3V, max 3.6

Input RF level 0 dBm
It must be noted that due to some components, ZE51/ ZEG61/XE61

& module_ is an ESD sensitive device. Therefore, ESD h andling
precautions should be carefully observed .

ST 2 ¢ {3
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3.7. Ordering information
The following equipments can be ordered:
. The SMD version
. The DIP interface version
. The Demo Case composed by n.6 evaluation boards, n. 6 DIP
interface boards, n.2 /O report interface, RF ant ennas,
serial cables, power supplies / batteries.
The versions below are considered standard and shou Id be
readily available. For other versions, please conta ct Telit.
Please make sure to give complete part numbers when ordering.
Equipment and Part Number
SMD Version
ZE/XES1/61-2.4/SMD-I1A (With Integrated ZE/XES1/61-2.4/SMD-WA (Without Integrated
Antenna) Antenna)
|
{ Telit
i ZE61.24
: :‘:G‘;F o000 60 D004
DIP Version
ZE/XE51/61-2.4/DIP-IA (With Integrated ZE/XE51/61-2.4/DIP-WA (Without I ntegrated
Antenna) Antenna)

Demo Case
D XE/ZE51/61 DEMO

. 45
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4. Technical DESCRIPTION

4.1. Pin-out of the SMD Module
—
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Pin Pin name Pin type | Signal level Function

J30 |GND Gnd RF Ground connection for external antenna

J29 | Ext_Antenna RF RF 1/0O connection to external antenna

J28 |GND Gnd RF Ground connection for external antenna

J27 |GND Gnd Ground

J26 |GND Gnd Ground

J25 |VDD Power Digital and Radio part power supply pin

J24 |CTS I TTL Clear To Send

J23 |RESET I TTL K C reset ( Active low with internal pull-up )

J22 |RTS (@) TTL Request To Send

J21 |RXD I TTL RxD UART — Serial Data Reception

J20 |GND Gnd Ground

J19 | TXD @) TTL TxD UART — Serial Data Transmission

J18 |STAND_BY I TTL Standby ( Active high with internal pull-down )

J17 |GND Gnd Ground

J16 |PROG I TTL Signal for serial pC flashing ( Active high withténnal

pull-down )

J15 |GND Gnd Ground

J14 |DEBUG_D I/O TTL Debug data.

J13 |GND Gnd Ground

J12 |GND Gnd Ground

J11 |GND Gnd Ground

J10 |[DEBUG_C I/1O TTL Debug clock

J9 |RESERVED - - -

J8 |RESERVED - - -

J7 |107_A I/O analog |ADC - Analog Input N°7 (Digital I/O capability)

J6 |I06_A I/O analog |ADC - Analog Input N°6 (Digital I/O capability)

J5 |IO5 A I/O analog |ADC - Analog Input N°5 (Digital I/O capability)

J4 |104_A I/O analog |ADC - Analog Input N°4 (Digital I/O capability)

J3 |I03_A I/O analog |ADC - Analog Input N°3 (Digital I/O capability)

J2 |102_P I/O TTL Digital /0O N°2 with 20mA sink/source capability

J1 |IO1 P I/1O TTL Digital /0 N°1 with 20mA sink/source capability
& Reserved pins must not be connected

|
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4.2. DIP Module mechanical dimensions and pin-
out
£
£
S
' I
— 60.5 mm >
I 12
| — nl*—n—?ﬂ
2 P7 <9
4 fw—— > P1 w— 18
4 w—n_ > P2 STD-BY < ¥ — 17
5 —__> P83 XD [~ n—16
B [—x——<___> P4 RXD <___* {15
7 > PS5 RESET < * 14
B ———<___ > P6 cTs <4 o
8 = RTS [ = 12
@ f————§ > VDD PROG < _#——=—
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4.3. Pin-out correspondence table ZE51
Pin-Out correspondence between ZE51-2.4/DIP, ZE51-2 .4/SMD and CC2530 SOC.
ZE51-2.4/DIP ZE51-2.4/SMD CC2530 soC Comments
Connector | Pin  Name| Pin Pin Name Pin Pin Name
1
2 GND GND
3 P1 J5 I05_A 15 PO_4
4 P2 J9 109 | 38 P1 6 Reserved Pin
1 5 P3 J2 102_P 9 P11
6 P4 J1 I01_P 11 P10
7 P5 Ja 104_A 16 PO 3
8 P6 J3 I03_A 17 PO_2
9 GND GND
10 J25 VDD AVDD,DVDD
11 J16 PROG 36 P2_0
12 J22 RTS 7 P1 3
13 J24 CTS 8 P12
14 J23 Reset 20 Reset N
32 15 J21 RxD 6 P1 4
16 J19 TxD 5 P15
17 J18 STAND_BY 37 P17
18 J22 RTS 7 P13
19 P7 J6 106_A 14 PO 5
20 GND GND
1 J14 Debug D 35 P2 1
2 J10 Debug C 34 P2_2 i
4 |3 J23 Reset 20 Reset N s CO””ecfcgsfr‘]’irndeb“gg'”g ghd
4 J25 VDD AVDD,DVDD s
5 GND GND
J7 107_A 13 PO 6
J8 108_A 12 PO 7 Reserved Pin
RF connection
Concern the Without Integrated
Antenna version.
J3 fxﬁector J29 EJ;BQ?;QQ? RF) A 50 Ohm cqplanar wave guide
and a matching network connect
J29 to J3

{ R
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4.4, Pin-out correspondence table ZE/XE61
Pin-Out correspondence between ZE/XE61-2.4/DIP,ZE/X E61-2.4/SMD and CC2530
SOC.
ZE/XE61-2.4/DIP ZE/XE61-2.4/SM D CC2530 sOC Comments
Connector | Pin  Name| Pin Pin Name Pin Pin Name
1
2 GND GND
3 P1 J5 105 A 15 PO 4
Connection between 107_A and
4 P2 J7 107_A 38 P1 6 P2 though R=1KOhm implante
on DIP interface
I 5 Pz |22 102_P 9 P11
6 P4 | J1 I01_P 11 P10
7 P5 J4 104 _A 16 PO_3
8 P6 J3 I03_A 17 PO_2
9 GND GND
10 J25 VDD AVDD,DVDD
11 J16 PROG 36 P2 0
12 J22 RTS 13 PO _6
13 J24 CTS 12 PO_7
14 J23 Reset 20 Reset N
32 15 J21 RxD 6 P1 4
16 J19 TxD 5 P15
17 J18 STAND_BY 37 P1 7
18 J22 RTS 7 P1 3
19 P7 J6 106_A 14 PO 5
20 GND GND
1 J14 Debug D 35 P2 1
2 J10 Debug C 34 P2 2 i
4 |3 J23  Reset 20 Reset N P CO””ecﬁf;Sfﬁirndebugg'”g and
4 J25 VDD AVDD,DVDD e
5 GND GND
J8 108_A i I d
iE 109, | Not internally connecte
7 P1 3 PA control
8 P12 LNA control

|

{ =4
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RF connection
Concern the Without Integrated
Antenna version.
SMA Ext_Antenna s
J3 connector J29 (Unbalanced RF) A 50 Ohm cqplanar wave guide
and a matching network connegt
J29 to J3
4.5. Description of the Signals
Signals Description
Reset External hardware reset of the radio module.
Active on low state.
Serial link signals, format NRZ/TTL:
TXD, RXD | TXD is for outgoing data. RXD is for incoming data.
The ‘1’ is represented by a high state.
CTS Incoming signal. Indicates whether the module eardsserial data to user (Active, on low
state) or not (inactive, on high state).
RTS Outgoing signal. Indicates whether the user carstrét serial data (active, on low state) or
not (inactive, on high state).
10 I/O, configurable as input or as output.
(Available upon request only)
Indicates to the module to switch to pre-seleatedpower mode.
SiANDL 2R (Available upon request)
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S. Process information

5.1. Delivery
ZE/51/61-2.4/SMD and XE61-2.4/SMD modules are deliv ered
in plastic tray packaging, each tray including 50 u nits.
The dimensions of the tray are the following: 329 m m X
176 mm x 5.6 mm. Each unit is placed in a 26.6 mm x 16 mm
location. An empty tray weights 45 g and a loaded t ray

weights around 130 g.
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Storage

The optimal storage environment for ZE51/61-2.4/SM
2.4/SMD modules should be dust free, dry and the te
should be included between -40°C and +85°C.

Moisture sensibility

The level of moisture sensibility of the Product is

according with standard IPC/JEDEC JSTD-020,

take care of all the relative requirements for usin

of components.

Moreover, the customer has to take care of the foll

conditions:

a) The shelf life of the Product inside of the dry bag
12 months from the bag seal date,

b) when stored in a non-condensing atmospheric environ
<= 30°C / 60% RH according to IPC/JEDEC J-STD-033A
5

c) c¢) The maximum time between the opening of the seal
and the reflow process must be 168 hours if conditi
“IPC/JEDEC J-STD-033A paragraph 5.2” is respected

d) d) Baking is required if conditions b) or c¢) are no
respected

e) e) Baking is required if the humidity indicator ins
bag indicates 10% RH or more

Additional Precautions

Also, it must be noted that due to some components

2.4/SMD and XE61-2.4/SMD modules are ESD sensitive
Therefore,
observed.

Soldering pad pattern

The surface finished on the printed circuit board p
be made of Nickel/Gold surface.

The recommended soldering pad layout on the host bo
ZE51/61-2.4/SMD-WA or XE61-2.4/SMD-WA is shown in t

ESD handling precautions should be caref

D and XEG61-
mperature

wgn
g this kind
owing
must be
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on b)

t
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4.43 1.00
w HHHE ,,,_
. E - 0
T
N 1. 1|7 3J
i.l.l; —] e
NT IIIIII:‘IT;
4.43 1.27
All dimensions in mm
The recommended soldering pad layout on the host bo ard for the
ZE51/61-2.4/SMD-IA or XE61-2.4/SND-IA, is shown in the diagram
below:
4.43 .90
0J RHE
W
N | 1.6
W —
(N llllll:llli
4.43 1.27
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Neither via-holes nor wires are allowed on the PCB upper layer
in area occupied by the module.

i 7 / : 2 T & ¥ { i /. / 7
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5.6. Solder paste composition (RoHS process)
ZE51/61-2.4/SMD and XE61-2.4 modules are designed for surface
mounting using half-moon solder joints (see diagram below). For
proper module assembly, solder paste must be printe d on the
target surface of the host board. The solder paste should be
eutectic and made of 95.5% of SN, 4% of Ag and 0.5% of Cu. The
recommended solder paste height is 180 um-.
The following diagram shows mounting characteristi cs for tiny

integration on host PCB:

Metallic shield

solder dot i zolder dot

, \'l ZE module | .‘/' v
hostPCE

5.7. Placement
The ZE51/61-2.4/SMD and XE61-2.4 modules can be au tomatically
placed on host boards by pick-and-place machines i ke any

integrated circuit.

gl
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Soldering profile (RoHS process)

It must be noted that ZE51/61-2.4/SMD and XE61-2.4 modules
should not be allowed to be hanging upside down dur ing the
reflow operation. This means that the module has to be
assembled on the side of the printed circuit board that is

soldered last.

The recommendation for lead-free solder reflow in | PC/JEDEC J-
STD-020D Standard should be followed.
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Profile Feature Sn-Pb Eutectic Assembly| Pb-Free Assembly
Average Ramp-UP Rate 3°Clsecond max. 3°Clsecond max.
(Ts max to Tp)
Preheat
- Temperature Min (Ts min) 100°C 150°C
- Temperature Max (Ts max) 150°C 200°C
- Time {ts min to ts max) 60 - 120 seconds 60 - 120 seconds
Time maintained above:
- Temperature (TL) 183°C 221°C
- Time (i) 35 - 90 seconds 45 - 90 seconds
Peak/Classification Temperature (Tp) max. Peak Temp. 225°C max. Peak Temp. 2680°C
Time within 5°C of actual Peak
10 - 30 seconds 10 seconds
Temperature (ip)
Ramp-Down Rate 4°Cisecond max. 4°Clsecond max.
Time 25°C o Peak Temperature 6 minutes max. 8 minutes max.
Minimum Solderjoint Peak-Temperature 235°C/ 10sec.

Mote 12 All temperatures refer 10 togsice of the package. measured on the package booy surface.
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Preheat

25

+————— 1t 25°C to Peak

Time —>
The barcode label located on the module shield is a ble to withstand the
reflow temperature.
It must also be noted that if the host board is sub mitted to a
wave soldering after the reflow operation, a solder mask must
be used in order to protect the tiny radio module’s metal

shield from being in contact with the solder wave.
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6. Board Mounting recommendation

6.1. Electrical environment
The best performances of the ZE51/61-2.4 and XE61- 2.4 modules
are obtained in a “clean noise” environment. Some b asic
recommendations must be followed:
. Noisy electronic components (serial RS232, DC-DC
Converter, Display, Ram, bus ,...) must be placed a s far as
possible from the ZE51/61-2.4 or XE61-2.4 modules.
. Switching components circuits (especially RS-232/TT L
interface circuit power supply) must be decoupled w ith a 100 puF
tantalum capacitor. And the decoupling capacitor mu st be as

close as possible to the noisy chip.

6.2. Power supply decoupling on ZE51/61-2.4 and
XE61-2.4 modules
The power supply of ZE51/61-2.4 and XE61-2.4 modu les must be
nearby decoupled. A LC filter must be placed as clo se as

possible to the radio module power supply pin, VDD

Power Supply O—E I I O Vad

C1 Cc2

ey

Symbols Reference Manufacturer
L1 LQH31MN1ROKO03 Murata
C1 GRM31CF51A226ZE01 Murata
C2 Ceramic SMD 25V Multiple
- aifigm '\t(“
| FER
- 4 —
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RF layout considerations

Basic recommendations must be followed to achieve

lay

out :

It is recommended to fill all unused PCB area aroun

module with ground plane, except in case of integra
(no ground plane must be placed in front of the ant
the bottom side).

The radio module ground pin must be connected to so

ground plane.

hol

If the ground plane is on the bottom side, a via (M
e) must be used in front of each ground pad. Esp

and J30 (RF Gnd) pins should be grounded via severa

be

located right next to the pins thus minimizing i

and preventing mismatch and losses.
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Example of GND layout Top View (with and without integrated antenna)
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6.4. Antenna connection on Printed Circuit
Boards
Special care must be taken when connecting an anten na or a
connector to the module. The RF output impedance is 50 ohms, so
the strip between the pad and the antenna or connec tor must be
50 ohms following the tables below. Ground lines sh ould be
connected to the ground plane with as many vias as possible,
but not too close to the signal line.
I_ ,—A
4.%
cr T
T
% ] W
H
—| =G
PCB material PCB thicknessH (mm) Coplanar lineW (mm) Coplanar line G (mm)
0.8 1 0.3
FR4
1.6 1 0.2
Table 1: Values for double face PCB with ground pla ne around and under

coplanar wave guide (recommended)

oWATTERS v
> .

—ka z {2 s
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PCB material PCB thicknessH (mm) Coplanar lineW (mm) Coplanar line G (mm)
0.8 1 0.22
1.6 1 0.23

FR4

Table 2: Values for simple face PCB with ground pla ne around
coplanar wave guide
(not recommended)

6.5. ZE51/61-2.4 and XE61-2.4 interfacing:

Example of a full RS-232 connection between a PC or an Automat
(PLC) and ZE51/61-2.4/SMD-WA or XE61-2.4-WA

uz
| il A 28
sTRTDE  oRCmE )
[El T Tiewd 17
5 e gt 4 mm] 16
2 2y 120 s
® lnz oyt 4 ol S
z L. 18 - '
cs L o w] 2 SubD 3 pis
vLC s |y vl 7 J._ b F e C ¢
n2aeF [ . = c2 L3 o ce emale Connector

T Lt o ] lez- oo e = Ch
228nF
: ol _=H] Hr Rt
wocsz] [ s o o cr
22¥F 18@aF .
o 25v

il I
7 [0 a8 f2e 29 a3 fo 2w fro
r StandBY OnsOff
Micre=switch VLT

aaaaa a8 n
or FdsEREEEE sw2 Frog Flash On/Off  wee
- P P ¥ ranpegy & il 2 Lluué-n;!gh

B e I i i "o,
O3-AT > 3 | us Frog | & . 2 e
104 A 4 ioea ann 5,

5 |ins_a ZEGI=2.4/SMD = WA [T - yLD3
LR - B P Wl LG TEIK-HIEI-24 Gesan
106 A Q_,—"\a!.A Dln._”“. A21
07A o £ {uc H [ IR 3
Ane £ negus_c[—®
H =
&
i

-
15 o

Comments
- ZEB1-2.4 without integrated antenna

= Schema for complete PC connection
- ZEB1-2.4 reflash possible if switch "ProgFlash” ON at Power On. TELIT RF Technolggies
- LD3 blink when ZE51-2.4 power an,
- Reset: Internal Pull-Up resistor. e Evariate Galom
- StandBy: Internal Pull-Down resistor B5410 - SOFHIA ANTIPOLTS ~ [CREATION DU SCHEWA |7emi A |87 85 2018
- I0I_P & I02_P: Logic Input/0Ouput @ to Vccl with ZBmA drive capability. Full PC Connection D] MODIF oM DATE
- I03_A to I07_A: Analog Input/Output. with ZEG1=2.4/SMD=-WA TYPE | MUMERD DU DOCUMENT |IND. | PAGE | FT
SCHEMAS DE PRINCIPE SCH| P1B5-SCH-B2 | A [1/73 (A4
¥ | Ty
R ‘\' - !
g/ _
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Example of a minimum PC connection with ZE51/61-2.4 /SMD-IA or

XE61-2.4SMD-IA.

U4 |
A sFmowe |28 IS
vDD i erxres  omrwe |y, =
2 Mo 1L N L] a1
Li4 = g g mn| 8 | 3]
i W zm o T2ou .a VDD o
. [s1 CS4 © 2 0u g ez ,F-
[ iaanF 2 N
224 T P o T "
v = = S SubD 9 pts
nnF P v (=] 'ca €@ Femszle Connector
£2- '5""—1 22n 2200 22F
I ZES'-Z_ﬂ— SPAZZIEEAL =1 av
i Ly n EYET Fhane
UREaREs E., - Fo
TR
SEFL R EEET
i = sTanp-gv [
A w2 ol T4,
B PrgG |5
e 1000 us - 5
A ioss ZEGI-2.4 /SMD-IA pEBUG.D [t
B lios_a o -
P2 P P
2 e sol 1 Ly
o L BEBUGE |al®

1’“ 1?5 125

Emaraid Squ

Comments

- ZEGBI-2.4 wilh integrated antenns

- Schema for typical PC connection

- Reset : Internal Pull-Up resistor, no connection needed. TELIT RF Technologies
- StandBy : Internal Pull-Down recictor. no connection needed. —_—

ara - a-q bl

Fus Evarista Ga
0640 - SOPHIA ANTIOLIS
A |[CREATION DU SCHEMA |Teit 7= |87 05 zaW
PC Minimum Connection IND WODIF. HOM DATE
with ZEGI-2.4/SMD-1A TYPE| MUMERD DU DOCUMENT [mp.[ PacE | FT
SCHEMAS DE PRINCIPE SCH| PIB5-SCH-82| A | 2/3|A4

Vo AV = =
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Example for sensor connection with ZE51/61-2.4/SMD- IA or XE61-
2.4/SMD-IA.

VDD
L12Z
I VDD
ca7 L C4B 23
2 LT wear
I s
3
- .
I L 2ota Straisht

ZxAA type baiteries
for supply

Ll
VDD 7 fae fam 2e fas 22 2
2 e g
SEEE

TR )
RS g &% H] iz
o i e ove ¥ STanD-aY |
Awap upl— |,
2 w3 uile Pros [
ER e . . w5
THI o &l imn ZEB1-2.4/5MD-14 O
L ~RC L - I enp|—t
1238 v 7 2
£ Gp
£ Jnc pesve_c [
VDD LI
Exsmple : user Panic” bullen lsalgn l:a
R4 swi
w3 Push Button
) T2
Rl
18
Comments
- Schema for sensor connexion
Reset : Internal Pull-Up resistor.
StandBy Internal Pull-Down resistar.

- 107 _A: Logic Input/0uput (B to Vddl with interrupt.
- I03_A & I07_A : Analog Input. 12 bits precision.

TELIT RF Technologies

Emarald Squara - Bai. D
e Evarisie Galois
BE412 - SOPHIA ANTIFOLIS

A [CREATION DU SCHEMA |Teir me (87 S 2810

Thermostal example IND WODIF. HOM DATE
with ZEB1-2.4/8MD-1A TPE| NUMERD DU DOCUMENT [D.| PAGE | FT
SCHEMAS DE PRINCIPE SCH| PIB5-SCH-B2| A |3/3|A4

) ,/ //D’ o i3 3 [l 5 ! 3
-_ - A L ' - x == » 1
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7. Antenna considerations

7.1. Antenna recommendations
ZE51/61-2.4 and XE61-2.4SMD performances when used in a product
are strongly dependent on the antenna type and its location.
Particular cautions are required on the following p oints:
. Use a good and efficient antenna designed for the 2 4 GHz
band.
. Antenna must be fixed in such a location that elect ronic
noise cannot affect the performances. (Outside loca tion is

ideal if available).

. Antenna directivity must be low (Omni directional a ntenna
is usually the best choice).

Recommended antenna specifications:

. Frequency Band : 2440MHz +/- 100MHz
. Radiation Pattern : Omni directional

. Nominal Impedance: 50 Q

. VSWR: 1.5:1 max.

. Gain: 0dBi

. Polarization: Vertical

n from il'elit Communications S.p.A.- All Right
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7.2. Antenna matching
Impedance matching can be required to deliver the maximum
possible power from the module to the antenna and v ice versa.
This is typically accomplished by inserting a match ing network
into a circuit between the source and the load.
This matching network must be established as close as possible

to the ZE51/61 or XE61 module.

J29 RF Track 1 Track 2

I nput/Output I I_I

Hereafter an example of matching network used on t he DIP
interface board :

Antenna

Connection

Symbols Reference Package Value Comments
Resistor 0603 0 ohm ZE51-2.4/DIP-WA???
Monolithic Ceramic
Z1* i
gfpac't 0603 1.5 pF ZE61-2.4/DIP-WA???
COG
79 73+ - - Not mounted ZE51-2.4/DIP-WA???
' - - Not mounted ZE61-2.4/DIP-WA???
Track 1,

. Track 1 length (as short as possible)
Coplanar Waveguide |« Track 2 length (as short as possible)

Ground vias :
Plated holes | ¢ drill of 0,35 mm
. pad of 0,75 mm

Reproducuon forb|dden without written authorizatio n from Te||t Communications S.p.A.- All nghts i
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Coaxial cable Pad:

Antenna . Hot point: 2*2mm
connection | Ground pad:2*4mm
Or a specific SMA connector can be used.
*: These values should be measured and optimized wi th a Network Analyzer.
If no impedance matching is necessary, replace Z1 b y a 0 ohm resistor,

and let Z2 and Z3 not mounted.

See the layouts 86.3 to have an idea of the antenna matching
implantation.
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7.3. Antenna types

The following are the antenna examples that may be suitable for
ZE51/61-2.4/SMD-WA or XE61-2.4SMD-WA applications. We
distinguish two types of antenna:

. External antenna (antenna is mounted outside of the
device)

. Embeddable antenna (antenna is integrated inside th e
device)

7.4, External antenna

External antenna is recommended when the range per formance is
primordial. For example, for base stations and acce SS points,
where a better antenna gain may be required.

7.4.1. Y4 Wave Monopole antenna:

The ¥4 Wave antenna is 3 cm long @ 2.4 Ghz. Shorter compensated
antennas could be used as long as they are adapted to 2.4 GHz
frequency.

Best range may be achieved if the ¥4 Wave antenna i s placed
perpendicular in the middle of a solid ground plane measuring
at least 5 cm radius. In this case, the antenna sho uld be
connected to the module via some 50 ohm characteris tic
impedance coaxial cable.

Y2 Wave Antenna,

/ connected to hot point.

..’ Ground plane connect
to coaxial ground

Coaxial hot and ground soldered on

S
the ZE51 RF output —
& The metallic plane must be ideally under the antenn a (balanced
radiation). Never short-circuit the hot and cold pi ns!

B B o > _;V
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The installation directives are the following:

. Solder the coaxial cable on the hot and ground pad

antenna (of the ZE51/61-2.4 or XE61-2.4 module.)

. Fix the antenna on a metallic plane or on a metalli ¢ box
with the metallic screw provided with the antenna.

. If the ZE51/61-2.4 or XE61-2.4 module is integrated in a
plastic box, use a metal tape (copper) glued on the plastic

side under the antenna.

Rproduction
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7.4.2. Half Wave Dipole antenna:
The Y2 Wave Dipole antenna is around 6 cm long. In a Yo
Wave Dipole antenna the metallic plane is replaced by a
second ¥ Wave antenna balancing the radiation.
Half wave monopole antenna typically offers a groun d-
independent design with favorable gain, excellent
radiation pattern. It has a high impedance and requ ires

an impedance-matching circuit (See paragraph 1X.3)

1/2 wave antenna

/ Core linked to hot point

Coaxial hot and grour /
plug on the tiny R
output
It is recommended to place the ¥ wave dipole antenn a away

from all metallic object, which will detuned it.

Particularity it is not recommended to place this t ype of
antenna directly on a metallic box, but the antenna can
be deported away through a 50 ohm coaxial cable.

> P

H 7 / // > % g e Z ‘.‘ =0 e —r
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7.5. Embeddable antennas

In this section you will find antennas designed to be directly
attached to ZE51/61-2.4/SMD-WA or XE61-2.4/SMD-WA m odule,
inside the product casing. These antennas are only used in
application where security, cosmetics, size or envi ronmental
issues make an external antenna impractical. This t ype of
antenna is used when the integration factor becomes primordial
(for mobile and handheld devices) to the range perf ormances.

The basic recommendations are:

* The radio module must not be placed in a metallic ¢ asing
or close to metallic devices.
* The internal antenna must be far from noisy electro nic.
7.5.1. Ceramic antenna:

Ceramic antenna is a SMD component to be mounted d irectly on
the PCB. It is designed so that it resonates and be 50 ohms at
the desired frequency. But we recommended to place an
impedance-matching circuit (See paragraph VI1.2).
The place under and around the ceramic antenna mus t be free of
any track or ground plane. (refer to the antenna co nstructor
requirements). It usually has a hemispherical radia tion pattern

has described below.

Ground plane (back side)

Module

v

5002 Transmission Line

7.5.2. Miniaturized antenna:
This type of antenna features a through-hole feed line to
directly attach it to the PCB. This antenna acts li ke a ¥4 wave

antenna so that a minimum ground plane is required.

= -
R E . P [ —
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7.5.3. ZE51-2.4/SMD-IA: Integrated antenna:

ZE51-2.4 module is available with an integrated ch ip antenna,
allowing very compact integration for small space a pplication.

RADIATION PATTERN
Horizontal plane (X, ¥Y)
i

\ EUT

Y
1a0°
90‘:\ Tl
Rotation
0

o .
¥ g 700
_-".H. !

Test antenna

130

=—Test antenna Yertical

Test antenna Horizonta

RADIATION PATTERN
Vertical plalljne (Y,Z)

L 7%
20 ‘ . .. o an _ds0°
_..‘-‘.-d.‘ R

A "

1w
=
3 M

315
o

240 1z0 |
Test antenna
—
145 185
130
=—Test antenna YVertical
=—=Tast antenna Horizonta
Radiation Pattern of ZE51-2.4/DIP board
It is very important to avoid ground plane around a nd below the antenna,
so ZE51-2.4/SMD-IA must be implemented as described in paragraph V1.3 and
sc‘ﬂhematilcs‘ I.. -

b 3 He
i : z s a7
S ”L: ‘", #
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7.5.4. ZE/XE61-2.4/SMD-IA: Integrated antenna:

ZE/XE61-2.4 module is available with an integrated chip
antenna, allowing very compact integration for smal | space
application.
RADIATION PATTERN
Horizontal plane (X,Y)
7
0
34520,00
Rotation bl
- - 1
Test
195 - 165
180
——Test antenna Vertical
Test antenna Horizontal
RADIATION PATTERN X
Vertical plane (Y, Z)
0
34520,00 17— 15
V\
Rotation — ) /E ) ElIT
P A N
. 7 \
. -
. -
- 1
1
Test antenna
195 165
180
——Testantenna Vertical
Testantenna Horizontal
Radiation Pattern of ZE61-2.4/DIP board
It is very important to avoid ground plane around a nd below the antenna,
so ZE/XE61-2.4/SMD-IA must be implemented as descri bed in paragraph VI.3

and schematics VI.5.

N~ Jw 1 \m

L

o {37/ =
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8. ANNEXESs

N - 3
b i L3
| ) / o s o | . &
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8.1. Notified Body Opinion

AM:,,C.,

<l AT4 wireless, S.A.

Designated by ihe

Secrstaria de Estado de Telecomunicacionss y para ia Socladad da la informacien
{Ministera de Indusiia, Tulsmo y Somercio)

o act 35 Notifed Body In accordance with the RATTE Direcsive $995/EC of 3 March 19583

Directive 1999/5/EC - Notified Body Expert Opinion

ldentification Mumber: 34083CNB.001
Issue date: 2011-10-11
APPLICANT DETAILS:
Company name: Telit Communications 5. p A
Address: Via Stazione di Prosecco, S/b
3010 Sgonico [TS]
Italy

MANUFACTURER DETAILS:

Company name: TELIT RF TECHNOLOGIES S5AS

Address: Rue Evariste Galois — Emerald Square Batiment D
0B410 Sophia-Antipolis
France

EQUIPMENT DETAILS:

Type of equipment: Communication Device 2. 4GHz IEEEBD2.15.4
Brand name: Telit

Model name: ZE51-2 4 Dedicated NIU

HWIS\W versions: REV.C | FS.T00.01.03-B003

SCOPE OF OPIMION:

Essential requirements Specifications ! Standards Submitted documents
Article 3.2: Radio spectrum use EM 300 328 V1.7 Test report
CPINION:

Our opinion in accordance with Anmex IV of DIRECTIVE 1989%S/EC OF THE EUROPEAM
PARLIAMENT AND OF THE COUNCIL of 3 March 1898 on radic equipment and telecommunications
termina equipment and the mutual recognition of their conformity is that the equipment complies with
the requirements of that directive stated in the above scops.

This opirfon hes 1 asnex and 2 (5 only vaid in conuncion wih £

Signed on behalf of AT4 wirsless, 5.4 in Malaga (Spain) l Marking: The product shall be marked with
CE and our notified body number as
ﬂmppm?mm shown below.
= 5 o P, ol S R b,
b=l / wi.'\:’r:r TS, T Ao
1)." 'J/"‘:_".-"_;_ —_— T A g FAGERIMLS, a-ATH waskben c €
L Lol = = A pr T T T AT
B3 CRCANSMD NIRRT TG D!
Corieoin DRSPSl
Fachx JONL AN HRARMW Sa0T 1 9 0 9
Mame: Ricardo Orejas Rodriguez
Position: Pasponsible of 1980/5/EC Dir. NB No. 1209

\_ FOT5_ D0 AT4 wirsiess, S.A, Pamue Tecnologiod e Andailcia, C/Sevend Ochaa 2, 25550 Campanilas (M3aGa), Spain Mo waw, eireless com /

7 / [ - ——n

) jinise . I
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a142)
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Annex | to Notified Body Expert Opinion No. 32694CNB.001

TECHMICAL CONSTRUCTION FILE:

Held at: TELIT COMMUNICATIONS S P&
Address: Via stazione di prosecco 5/B
34010 Sgonico (Treste)
lealy
Cate: 20111103
File number: ZE51-2.4_verl

TECHMICAL FEATURES AND CHARACTERISTICS:

Ciperating frequency bands: 2400-2483.5 MHz
Oyperating frequency range: 2405-2480 MHz

Mumber of channels: 16
Channel spacing: 5 MHz
Operation modes: 802154
Maodulations: O-QPSK with half sine pulse shaping
Data rates (maximum]; 250 kbps
Chip rates {macdmum): 2 Mbps
Cutput power (max): 3168 dBm eirp
Antenna: Yewawve bended wire antenna
Maximum antenna gain: 4 dBi
Intended use: To provide MZM communication for White Goods automation through

802154 short range networks

CONFORMITY DETAILS:

Essential requirement: Article 3.2- Radio spectrum use
Specifications ! Standards: EM 200328 V171
Test repart Ma: J40B3RRF.001
lssued by: AT4 wireless, 5. A
Issue date: 2011-10-03

REMARKS AND COMMENTS:

-\\- FOTS5 00 AT winskess, S8, Parue Tecrioidglco de Andaiucla, SiSevero Ochoa 2, 25550 Campanflas (Maaga), Spain o ifipoiwaaw atwineless com __/)
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FCCI/IC Certificates

ko telefication
Chamber of Commerce
51565535 i E'_’
weww telefieation.eom
GRANT OF EQUIPMENT
TCB AUTHORIZATION TCB
Certification

Issued Under the Authority of the
Federal Communications Commission
By

Telefication B.V.
Edisonstraat 12a
Zevenaar, 6902 PK
MNetherlands

Date of Grant: 04/01/2011

Application Dated: 04/01/2011

Telit Communications S.p.A.
Viale Stazione di Prosecco 5/b

Trieste, 34010
Italy

Attention: Brian Tucker , Global VP, Quality

NOT TRANSFERABLE

EQUIPMENT AUTHORIZATION is hereby issued to the named GRANTEE, and is VALID ONLY for the
equipment identified herean for use under the Commission’s Rules and Regulations listed below_

FCC IDENTIFIER: RIVZEST)
Name of Grantee: T¢ 3 ns SpA.
Equipment Class: Dlgltal Transmission System

Notes: WIRELESS MODULE 2.4GHZ ZE51
Modular Type:  Single Modular
Frequency QOutput Frequency Emission
Grant Notes FCC Rule Paris Range (MHZ) Watts  Tolerance Designator
15C 2405.0 - 2480.0 0.0022

Power cutput listed is conducted. The antenna(s) used for this transmitter must be installed to provide a
separation distance of at least 20 cm from all persons and must not be co-located or operating in conjunction
with any other antenna or transmitter. End-users and installers must be provided with antenna installation
instructions and transmitter operating conditions for satisfying RF exposure compliance.

Certificate No: W.JM. Jong t.o. }g /
11218115/AA/00 Operations Manager Certification - i
_— laboratory —m eertifization = approvals

e i e = _
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tolotiration bv

The Metherlands
Chamber of Commeeoe
a5bssIG
wuny_telefizaticn com

telefication

Industry  Industrie
Canada Canada

CB

P Reg. No. NLODO1

TECHNICAL ACCEPTANCE

CERTIFICAT D'ACCEPTABILITE

CERTIFICATION Mo. »
Mo. DE CERTIFICATION

CERTIFICATE

TECHNIQUE

5131A-FE5]

Modular Approval

Certification of equipment means onty that the squipment has met the
reguirements of the above noted specification. License applications whare
applicable to use cantfied squipment. are acted oo accordingly by the
szuing effice and will depend an the exising radic environment. service
and location of opemtion

Thiis cenirficate is issued on condstron that the holdsr compliss and will
cootinue o comply with the regurements of the radio standards
specifications and procedures issusd by the Diepartment

TELEFICATION Mo. b- 11217031/AA/00

Mo. DE TELEFICATION

TEST SITE Mo. b. 462141

Ho. DE LABORATOQIRE

ISSUED TO p  TELIT COMMUNICATIONS SP.A.

DELIVRE A

TYPE OF EQUIFMENT p  SPEEAD SPECTRUM DEVICE (2400-2483.5 MHz)

GEMRE DE MATERIEL

TRADE NAME AND MODEL > TELIT ZE51-2.4

MARGQUE ET MODELE

FREQUEMCY RANGE » 2405-2480 MH=

SAMDE DE FREQUENCES

EMISSION DESIGNATION h. NEAGID

DESIGNATION D'EMISSION

R.F. POWER RATING b- 0.0022 W

PUISSANCE NOMINALE HF.

CERTIFIED TO P SPECIFICATION IS5UE

CERTIFIE SELON LE CAHIER DES CHARGES RS5.210 EDITION g
REMARESREMARQUES: Value(s) hsted above respectively represent the supported transmizsion mode(s).

Lhomolozation de materis] terminal signife senlement qu'll est conforme
wn exipences du cashuer des charges mentionne ci-dessus. Les demandes
delirenre, le cas echéant en vue de I urillisation de marerie] canifié seront
traitées en conséquence par le bureau charge de délivrer lesdites licencas,
en tenant compte du milien radicelecimigue ambiant, du service radio
existentet de 'emplacement de la station

Le présent cartificat ast géliveé a condition que b= détenteur se conforme &t
confime ca 38 conformer aux cashiers des charges et procedures sur les
norms radiodlectriques publices par = ministre

ISEUED BY TELEFICATION BV, RECOGNIZED CERTIFICATION BODY BY INDUSTRY CANADA
DELIVRE PAR TELEFICATION BV, ORGANISME DE CERTIFICATION RECONNLU PAR INDUSTRIE CANADA

DATE 18 April 2011 BY g_J_M,_Jm%‘ e \
perations Manager Certification
' RN
(2
PROOLEIS

RuAL 2
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gl telefication

Chasnber of Comanenoe
SI5ESE36
war el et atign 0o

CB Industry  Industrie
Canada Canada

B Reg. No. NLOODY

e U e—

TECHNICAL ACCEPTANCE

CERTIFICAT D'ACCEPTABILITE

CERTIFICATE

CERTIFICATION No.
Ho. DE CERTIFICATION

v

TELEFICATION Mo,
Mo, DE TELEFICATION

TEST GITE Mo.
Mo, DE LABORATOIRE

1SEUED TO
GELIVRE A
TYPE OF EQUIPMENT.
GENRE DE MATERIEL

TRADE HAME AND MODEL
MARQUE ET MODELE

FREQUEMNCY RANGE
BANDE G FREQUENCES

EMISSION DESIGHNATION
DESHZNATION D'EMISSION

R.F. PFOWER RATING
PUISSANCE HOMINALE H.F

¥y ¥ ¥ v ¥y vy v ¥

CERTIFIEDRTO
GCERTIFIE SELOMLE

FEMAFRKSFEMARQUES:

TECHNIQUE
5131A-XE61

T121 7062/ AAGO

46214-1

TELIT COMMUNICATIOMNS S PA.

SPREAD SPECTEUM DEVICE (2400-2483.5 MHz)

Telt ZE61-2.4 LES1-24

2405-2430 Mz

IME2GTD

0.I119W

SPECIFICATION BS5-210 IZSUE 3
CAHIER DES CHARGES EDITION

Value(z) listed above respectively represent the supported fransmission mods(s).

Camification of qquipmant means ozly that the squipesest bas metthe LEeamologation de matariel termimad signifo senisnsant quil aut conforms
requizsments of the abows noted specificaton. Licenss applcations. whare aux sxipences du caskisr des charges mentionnd ci-dews. Les demandss
apphcabls to nss cartfied eguipmment arg acted om scoordingiy b the delicance, i cas dchéant an o de I nollisation de matinel certifis waront
isuing office and will depead on e existing radic savironment, wevics raites el ComLequencs par 1o bureau chargs de delivrer lowditmy Livemoen,
and location of operation. 50 wmant compte dn milies radicdiectrique ambiant, du sarvice radic
axisteatet do emplacarsent de la station.
This carttcate 15 svzed oo conditon that the holdsr comsples and will
comtinus 1o comply with the requiremnants of the radio standards
wpscificaticns and procedures 1ssesed by the Depammans.

Lo présent cartificat ast délinTe & comdition gae lo désemtonr sa conforma ot
coxttmue ot se conformer sux cashiers des charges eof procedures sur les
somms redicdlectrigues publides par lo mindstam,

ISSUED BY TELEFICATEON BY, RECOGMIZED CERTIFICATION B0ODY EY INDUSTRY CANADA
DELIVRE PAR TELEFICATION BY. ORGAMNISME DE CERTIFICATION RECONNU PAR INDUSTRIE CANADA

DATE 27 June 2011 BY WML Jong
Operations Manager Certfication

o2 PRODUCTS
et RVA LI

cerfification approvals

laboratery BT -
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8.3. Conformity Assessment Issues

8.3.1. FCC Notice

Modules ZE51/61 and XE61 are FCC/IC approved as mo
installed in other devices. If the final product af
integration is intended for portable use, a new app

FCCI/IC is required.

This device complies with Part 15 of the FCC Rules
is subject to the following two conditions: (1) thi
not cause harmful interference, and (2) this device

dules to be
ter
lication and

. Operation
s device may
must accept

any interference received, including interference t hat may
cause undesired operation.

The FCC requires the user to be notified that any changes or
modifications made to this device that are not expr essly
approved by Telit Communications S.P.A. may void th e user's
authority to operate the equipment.

This equipment has been tested and found to comply with the
limits for a Class B digital device, pursuant to pa rt 15 of the
FCC Rules. These limits are designed to provide rea sonable
protection against harmful interference in a reside ntial
installation. This equipment generates, uses and ca n radiate
radio frequency energy and, if not installed and us ed in
accordance with  the instructions, may cause harmful

interference to radio communications. However, ther e is no
guarantee that interference will not occur in a par ticular
installation. If this equipment does cause harmful interference

to radio or television reception, which can be dete rmined by
turning the equipment off and on, the user is encou raged to try

to correct the interference by one or more of the f ollowing
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 connec ted.

. Consult the dealer or an experienced radio/TV techn ician

for help.
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Wireless notice:

This product emits radio frequency energy, but the radiated
output power of this device is far below the FCC ra dio
frequency exposure limits. This equipment complies with FCC RF
radiation exposure limits forth for an uncontrolled

environment. Nevertheless, the device should be use d in such a
manner that the potential for human contact with th e antenna

during normal operation is minimized.

8.3.2. IC Notice
This Class B digital apparatus complies with Canad ian ICES-003,
RSS-Gen and RSS-210.
Cet appareil numérique de la classe B est conforme a la norme
NMB-003, CNR-Gen et CNR-210 du Canada
These radio transmitters ID: 5131A-ZE51 and 5131A- XE61 has been
approved by Industry Canada to operate with the ant enna types
listed below with the maximum permissible gain and required
antenna impedance for each antenna type indicated. Antenna
types not included in this list, having a gain grea ter than the
maximum gain indicated for that type, are strictly prohibited
for use with this device.
Les présent émetteures radio ID: 5131A-ZE51 e 513 1A-XE61 a été
approuvé par Industrie Canada pour fonctionner avec les types
d'antenne énumérés ci-dessous et ayant un gain admi ssible
maximal et I'impédance requise pour chaque type d'a ntenne. Les
types d'antenne non inclus dans cette liste, ou don t le gain
est supérieur au gain maximal indiqué, sont stricte ment

interdits pour I'exploitation de I'émetteur.

Fractus Micro Reach Taoglas Dipole Stub
Xtend™
Chip
antenna
Antenna gain 2 dBi 5 dBi
Antenna impedance 50Q 50Q

| L ’

= I — =
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Wireless notice

This device complies with Industry Canada licence- exempt RSS
standard(s). Operation is subject to the following two
conditions: (1) this device may not cause interfere nce, and (2)
this device must accept any interference, including

interference that may cause undesired operation of the device.

Le présent appareil est conforme aux CNR d'Industr ie Canada
applicables aux appareils radio exempts de licence.

L'exploitation est autorisée aux deux conditions su ivantes :
(1) l'appareil ne doit pas produire de brouillage, et (2)
l'utilisateur de l'appareil doit accepter tout brou illage
radioélectrique subi, méme si le brouillage est sus ceptible

d'en compromettre le fonctionnement.

8.3.3. Label recommendations
If neither FCC ID nor IC ID is visible when the mo dule is
installed inside another device, then the outside o f the device
into which the module is installed will display a label
referring to the enclosed module by labelling the h ost device
in this manner: “Contains FCC ID: RI7ZE51 and IC | D: 5131A -
ZE51" or “Contains FCC ID: RI7xE61 and IC ID: 5131A —XE61”
8.3.4. 1999/5/EC Directive
The ZE61-2.4 WA or XE61-2.4 WA module has been eval uated
against the essential requirements of the 1999/5/EC Directive.
In order to satisfy the essential requirements of 1 999/5/EC
Directive, ZE/XE61-2.4 module is compliant with the following
standards:
RF spectrum use (R& TTE art. 3.2) EN 300328-2V1.7.1
EMC (R&TTE art. 3.1b) EN 301 489-1Vv1.8.1
EN 301 489-17V2.1.1
Health & Safety (R& TTE art. 3.1a) EN 60950-1:2006 + A11:2009 + A1:2010 + A12:2011

L oy e
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The conformity assessment procedure referred to in Article 10
and detailed in Annex IV of Directive 1999/5/EC has been
followed with the involvement of the following Noti fied Body

Notified Body:

AT4 wireless, S.A.

Parque Tecnologico de Andalucia
C/ Severo Ochoa 2

29590 Campanillas — Malaga
SPAIN

Notified Body No: 1909

The Technical Construction File (TCF) relevant to t he product
described above is held at:

Telit Communications S.p.A
Via Stazione di Prosecco, 5/b
34010 Sgonico (TRIESTE)

Italy

This equipment can be operated in the EU without re strictions
indoor, but cannot be operated outdoors in France u ntil further
notice.

Thus, the following marking is included in the prod uct:

C€1909

5
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Final product integrating this module must be asses sed against
essential requirements of the 1999/5/EC (R&TTE) Dir ective. It

should be noted that assessment does not necessaril y lead to
testing. TELIT RF TECHNOLOGIES SAS recommends carry ing out the

following assessments:

RF spectrum use (R& TTE art. 3.2) It will depend on the antenna used on thefinal product.

EMC (R&TTE art. 3.1b) Testing

Health & Safety (R& TTE art. 3.1a) Testing
Alternately, assessment of the final product agains t EMC (Art.
3.1b) and Electrical safety (Art. 3.1a) essential r equirements
can be done against the essential requirements of t he EMC and

the LVD Directives:

Low Voltage Directive 2006/95/EC and product safety
Directive EMC 2004/108/EC for conformity for EMC

n from il'elit Communications S.p.A.- All Right
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8.3.5. ANATEL Notice
This equipment operates as secondary functionality that is not
entitled to protection from harmful interference, e ven for
stations of the same type, and cannot cause interfe rence to

systems operating as primary functionality.

8.3.6. NCC Warning Statement

NCCEFENRERBHMEREEREF T TIRCRARDEB SR ENRGIEBH, FEHFA, 2
8. BREERENFFEBEERR, MAYRKEERRE TR, FHORFENRGTIR
ERCERTREZERMZEATEAZRE  ERRETRERN, KINERA IREZHTE
FrASHEIERER, IIESERIE BREGHEFXZERERS. EURMEEHATRAEEER
IX. HERBRAERENTEKZFEZTE
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Output power programming

The results are measured on the ZE/XE61-2.4/DIP int erface with
T = 25°C, vdd = 3 V, 2440 Mhz, 50 ohm impedance if nothing
else noted.
TxP(')AvyrerSZroeglster Power (dBm) Current (dBm) Comments

0 20 175 Not recommended

1 19.5 160 Default value

2 19 145

3 18.5 135

4 17.5 124

5 16.5 113

6 15 102

7 14 96

8 12.5 89

9 11 84

10 9 80

Reserved.
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9. Glossary

ARIB Association of Radio Industries and Businesses

BER Bit Error Rate

Bits/s Bits per second (1000 bits/s = 1Kbps = 1Kbaud)

CEPT European Conference of Postal and Telecommunication
Administrations

CFR Code of Federal Regulations

Chips Chip or chip sequence refers to a spreading-codé tstransform the
original data to DSSS

CwW Continuous Wave

dBm Power level in decibel milliwatt (10 log (P/ImW))

DSSS Direct Sequence Spread Spectrum

EIRP Effective Isotropic Radiated Power

EMC Electro Magnetic Compatibility

EPROM Electrical Programmable Read Only Memory

ERC European Radiocommunications Committee

ETR ETSI Technical Report

ETS European Telecommunication Standard Institute

FCC Federal Communications Commission

|IEEE Institute of Electrical and Electronics Engineers

ISM Industrial, Scientific and Medical

KB 1024 bytes (1 byte = 8 bits)

Kbps kilobits/s

LBT Listen Before Talk

LNA Low Noise Amplifier

MAC Medium Access Control

MHz Mega Hertz (1 MHz = 1000 kHz)

M chip/s Mega chips per second (A measure of the speedwtitbh chips are
generated in DSSS)

PCB Printed Circuit Board

PROM Programmable Read Only Memory

PER Packet Error Rate

PHY Physical Layer

NRZ Non return to Zero

RF Radio Frequency

RoHS Restriction of Hazardous Substances

RSS| Receive Strength Signal Indicator

Rx Reception

SRAM Static Random Access Memory

SRD Short Range Device

SMD Surface Mounted Device

TX Transmission

Via Metal Hole on a printed circuit board

WPANSs Wireless Personal Area Networks

L oy e
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10. Document History
Revision Date Changes
0 2010-05-10 First Release
1 2010-07-28 Added ZE61-2.4
2 2011-02-04 Updated regulation requirements and schematicg.t V
3 2011-03-14 e Added link for ZE51 USB dongle drivers, info regiagl CC
debugger.
e Added in Annex paragraph regarding Conformity Assent
Issues FCC/IC and Declaration of conformity
4 2011-09-22 » Added FCCI/IC Certificates
* Added text regarding Conformity Assessment ISSUgS/FC
and FCC/IC Certification
» Update of Reference documents
» Update DC characteristics
» Update Functional characteristics
» Update Absolute maximum ratings
» Update DIP module mechanical dimensions and piradgis|
» Updated Correspondence table and Antenna matching
» Added ZE61-2.4/DIP board radiation pattern
5 2011-12-20 * Pin-out correspondence table for ZE51 and for Z&@1
indicated separately
* Added NBO
6 2012-01-10 » Pin-out correspondence table updated
7 2012-04-03 » Changed 8.4, adding Anatel Notice
8 2012-05-16 * Added XE61-2.4 in the document name an as reference
product in all document
» Added 8.3.4 - 1999/5/EC Directive
9 2014-10-07 e Added NCC Warning Statement and updated 5.2 and 3.7
10 2015-03-19 e Updated ch.5 Process information and Democasemsnte
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