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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Notice

While reasonable efforts have been made to asbaread¢curacy of this document, Telit
assumes no liability resulting from any inaccuraae omissions in this document, or from
use of the information obtained herein. The infdiarain this document has been carefully
checked and is believed to be entirely reliablewkler, no responsibility is assumed for
inaccuracies or omissions. Telit reserves the tiglthake changes to any products described
herein and reserves the right to revise this doocdiraed 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 appiwa or use of any product, software, or
circuit described herein; neither does it convegrise under its patent rights or the rights of
others.

It is possible that this publication may contairferences to, or information about Telit
products (machines and programs), programmingeisices 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 désd in this instruction manual may be,
include or describe copyrighted Telit material, fsuas computer programs stored in
semiconductor memories or other media. Laws inltdlg and other countries preserve for
Telit and its licensors certain exclusive rights foopyrighted material, including the
exclusive right to copy, reproduce in any formtrdisite and make derivative works of the
copyrighted material. Accordingly, any copyrightedaterial of Telit and its licensors
contained herein or in the Telit products descriedhis 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 Taktarises 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 Pamppied computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and other 3rd Party supplied SW certain eswlel rights for copyrighted computer
programs, including the exclusive right to copyreproduce in any form the copyrighted
computer program. Accordingly, any copyrighted e other 3rd Party supplied SW
computer programs contained in the Telit produetscdbed in this instruction manual may
not be copied (reverse engineered) or reproduceshynmanner without the express written
permission of Telit or the 3rd Party SW supplieurtRermore, the purchase of Telit products
shall not be deemed to grant either directly oriroplication, estoppel, or otherwise, any
license under the copyrights, patents or patericgiions 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 eaysed only in accordance with the
terms of such an agreement.

Copyrighted Materials

Software and documentation are copyrighted mageri®aking unauthorized copies is
prohibited by law. No part of the software or doamtation may be reproduced, transmitted,
transcribed, stored in a retrieval system, or {eded into any language or computer language,
in any form or by any means, without prior writfeermission of Telit

High Risk Materials

Components, units, or third-party products usedhm product described herein are NOT
fault-tolerant and are NOT designed, manufactucedintended for use as on-line control
equipment in the following hazardous environmegtpuiring fail-safe controls: the operation
of Nuclear Facilities, Aircraft Navigation or Airgft 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 indemaark Office. All other product or
service names are the property of their respectumeers.

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

Scope

Scope of this document is to present the featungsthe application of the Telit XE50-
433/868 radio modules (LE50-433, LE50-868, NE50-868 ME50-868).

Audience

This document is intended for developers usingt k&l60-433/868 radio modules.

Contact Information, Support

For general contact, technical support, to repodudhentation 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-suppeoetter/contact.php

For detailed information about where you can by Telit modules or for recommendations
on accessories and components visit:

http://www.telit.com

To register for product news and announcementsoprpfoduct questions contact Telit
Technical Support Center (TTSC).

Our aim is to make this guide as helpful as possikéep us informed of your comments and
suggestions for improvements.

Telit appreciates feedback from the users of diarination.




1.4.

1.5.

lelit
xE50-433/868 RF Module User Guide
1VV0300905 rev.6 - 2011-09-20
Document Organization

This document contains the following chapters

“Chapter 1: “Introduction”provides a scope for this document, target auéiecantact and
support information, and text conventions.

“Chapter 2: “Requirementsfjives an overview of the limitations imposed byfdRence
standards.

“Chapter 3: “General Characteristiodéscribes in details the characteristics of tloelpcet.

“Chapter 4: “Technical Descriptiontlescribes in details the signals and pin-out & th
product.

“Chapter 5: “Process informatiordescribes in details the delivery, storage, soideand
placement of the product.

“Chapter 6: “Board Mounting Recommendationd&scribes in details the interface and
coupling of the product.

“Chapter 7: “Annexestlescribes examples of propagation attenuation.

“Chapter 8: “Safety Recommendatiord&scribes recommendation for proper usage.

“Chapter 9: “Glossaryshows acronyms used in the document.

“Chapter 10: “Document historydescribes the revision history of the document.

Text Conventions

Danger — This information MUST be followed or catgphic equipment failure or bodily
injury may occur.

Caution or Warning — Alerts the user to importanbmts about integrating the module, if
these points are not followed, the module and emguequipment may fail or malfunction.

Tip or Information — Provides advice and suggestiom that may be useful when
integrating the module.

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

General Requirements

The LE50-433, LE50-868, NE50-868 and ME50-868 (ompy XE50-433/868) modules are
multi-band radio boards, delivering up to 25 mWile 868 MHz ISM band (unlicensed
frequency band).

They are delivered with preloaded protocol stacks:
e LE50-433 and LE50-868: “Star Network” Protocol $tac
« NE50-868: “Low Power Mesh” Protocol stack

« ME50-868: “Wireless M-Bus Part4+Part5 ModeR2” Pomiostack and “Wireless M-
Bus Part 5 Mode Q” Protocol stack.

LE50-433, LE50-868, NE50-868 and ME50-868 are phpin compatible with LE, NE and
ME modules working at different frequencies.

LE50-433, LE50-868, NE50-868 and ME50-868 are pigeto-pin compatible with Telit ZE
Family (ZigBee 2007 and ZigBee PRO stack).

433 MHz band Requirements

The “ERC recommendation 70-03" describes the 433zMieknse free band, in terms of
bandwidth, maximum power, duty cycle and channedcsm. It gives the following
limitations:

ERC recommendation 70-03
Band Frequency band Maximum Channel spacing Duty cycle
(MHz) radiated power (kHz) (%)
(mW)
1f 433.050 — 434.79 10 No channel spacing specified 10
1f1 433.050 — 434.79 (-13dBr%1/10kHz) No channel spacing specified 100
1f2 434.040- 434.79( 10 25 10C

i

These bands are free to use but the module anags#remust respect some limitations. Most
of these restrictions are integrated in the conecemif the module, except the duty cycle. For
example, the 1le band is limited to a 10% duty cyEhlés means that each module is limited
to a total transmit time of 6 minutes per houis lthe responsibility of the user to respect the
duty cycle. Band 1e2 is not applicable due to 25k&kmnel spacing.

oy g
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National Restrictions for non specific SR devicesnex 1 band F:

uide
9-20

Country | Restriction | Reason/Remark
Band F
Georgia Limited Implementation
Italy Limited Implementation Audio applicatio.ns are limited in the range 433.0b-
433.575 MHz with 12.5 or 25 KHz channel spacing
Luxemburg | Limited Implementation No Audio and no voice
Russian . . 433.05-434.790. Possible use of low power statipns
. Limited Implementation . .
Federatio and devices for processing of -code!
Ukraine Limited implementation The maximal transmitter power 10mwW
Band F1
Georgit Limited Implementatio
Italy Limited Implementation Audio applicatio_ns are limited in the range 433.Q5-
433.575 MHz with 12.5 or 25 KHz channel spacing
Luxemburg | Limited Implementation No Audio and no voice
Russian_ Not implemented
Federation
Ukraine Limited implementatio The maximal transmitter power 10n
Band F2
France Not implemented
Georgia Limited Implementation
Luxemburg | Implemented (Notification Number: 2009/375/L)
Egjzlrzr':io Not implemented
Ukraine Limited implementation The maximal transmitter power 10mW
2.3. 868 MHz band Requirements
The “ERC recommendation 70-03” describes also ifferdnt usable sub-bands in the 868
MHz license free band, in terms of bandwidth, maximpower, duty cycle and channel
spacing. LE50-868 can operate on Annex 1 bandsenti#RC recommendation 70-03” gives
the following limitations.
ERC recommendation 70-03
Band Frequency band| Maximum Channel spacing Duty cycle
(MHZz) radiated power (kHz) (%)
(mW)
Annex1 g 863.0-870.0 |25 =< 100 for 47 or more channelg 100
Annexl gl [(868.0-868.6 |25 No channel spacing specified |1
Annex1l g2 |868.7 - 869.2 25 No channel spacing specified |0,1
Annexl g3 |869.4- 869.6¢ 50C 25 (for 1 or more channel 10
Annexl g4 (869.7-870.0 |5 No channel spacing specified |100
7 40 S, [~
e . 5 { h ~ : Ax
ikl g it
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These bands are free to use but the module anas#remust respect some limitations. Most
of these restrictions are integrated in the coneemif the module, except the duty cycle. For
example, the 869.400 to 869.650 MHz band is limited 10% duty cycle. This means that
each module is limited to a total transmit timesahinutes per hour. It is the responsibility of
the user to respect the duty cycle.

National Restrictions for non specific SR devicesinex 1 band gl1-g4:

Country | Restriction | Reason/Remark

Band G

Austria Not Implemented Planned

Finland Limited Implementation Audio, video and voice not allowed -
Planned 201

Georgia Not Implemented

Greece Limited Implementation | to 863-865 MHz

: . Lo . Only 863-868 MHz and duty cycle can n

Lithuania Limited implementation be increased to 1%

Norway Not implemented

Russian 864-865 MHz with max e.r.p _25 mWw,

Federation Not Implemented duty cyc_Ie 0.1% or LBT. Forbidden to us
at the airports (aerodromes)

Spain Limited implementation | to the band 863-868 MHz

Swedel Not Implemente

The Netherlands

Not Implemented

Under study

863-865 / 868-868.6 / 868.6-868.7 /

Ukraine Limited implementation 869 2-869.25 MHz
Band G1

Georgit Not Implemente

Russian

Eederation Not Implemented

Ukraine Not Implemente €.i.r.p.<25 m\
Band G3

Georgit Not Implemente

Russian

Eederation Not Implemented

Ukraine Not Implemented

Band G4

Finland Limited implementation | Only 5mW e.r.p. - Planned 2011
Georgia Not Implemented

Russian

Federation Not Implemented

Ukraine Not Implemented

——
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2.4. Other Requirements

Furthermore, the module complies with the ETSI 200-2 v2.3.1 standards (specific for
SRD) which main requirements are described in Agpeh. ME50-868 also complies which
EN 13757-4 standards (Wireless M-Bus Part4).

Finally, the module complies with the new Europ&irective 2002/95/EC concerning the
Restrictive Usage of Hazardous Substances (RoHS).

2.5. Functional Requirements

The xE50-433/868 module is a complete solution fe®rial interface to RF interface. The
XE50-868 module has a digital part and a RF pdne Tadio link is a Half Duplex bi-
directional link.

The digital part has the following functionalities:
 Communication interface
¢ |/O management
* Micro controller with embedded Telit Software Stack

The RF part has the following functionalities:
¢ Frequency synthesis
¢ Front-end
* Low noise reception
« Power amplification
¢ Packet handling

2.6. Software

The xE50-433/868 module is provided pre-flashedhwihe of the available Telit in-house
Protocol Stack.

Please refer to Protocol Stack User Guides [7],[8]or [10] for detailed information.

2.7. Temperature Requirements
|[Minimum | Typical  |Maximum | Unit

Operating
Temperature - 40 25 + 85 °C
Relative humidity @
A 20 75 %
Storage
Temperature - 40 25 + 85 °C

Reproduction forbidden without written autorization from Telit Communications S.p.A. - All Rights Reserved. _ Page 13 of 45
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3. General Characteristics

3.1. Mechanical Characteristics

Rectangular 25.8 x 15 mm

3 mm

1749

0.8 mm

e Dimensions : 21 x 14.2 x 2.2mm
e Thickness : 200um

All SMD components, on one side of the PCB.

The terminals allowing conveying I/O signals are LGA

e SMD
* LGA onthe 4 external sides

30

Reproductio-h forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved.
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3.2. Mechanical dimensions

X e P

C T - f
— 1 2.42 i 9.87
1.00 . |
41 g f'; CSs st S %- 5.?6
JU-QGL ~Hw1.“2? J —2.77
I i
f ' 0.803
080 0]
vi
2.50—
; 1
( T ) ~-R0.75
: LmJ
|-—13.1L’_3
—21.10—
25.80
3.3. Recommended Land pattern
4435 ——11.007—
| I R M 1
2 4o+ 0000000 T 200
% .
] - 1.700
]
% 9.770
. gz.%)u ~ —1.000
——Uaoooon

i
2433 - 1070




lelit
xE50-433/868 RF Module User Guide
1VV0300905 rev.6 - 2011-09-20

3.4. DC Characteristics
Characteristics LE5C Min. Typ. Max.
Power Supply
(VDD): +2.0V +3.3V +3.6V
Consumption
LE50-433- Transmission @ 10m\V\ 33mA 38mA
XE50-868- Transmission @ 25mV\ 45mA 50mA
Reception 26mA 30mA
Stand-by (32.768 khz On 3HA
Sleep (wake up on interruption 1pA
1/O low level : GND - 0.2X Vpp
I/0O high level : 0.8x Vpp - Vb

Reproductlon forbldden without written authorlzatlon from Telit Communications S.p.A. - All Rights Reserved. _ Page 16 of 45
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3.5. LE50-433 Functional Characteristics

38.4 kbps 115.2 kbps
8 8 4
200 kHz 200 kHz 400 kHz
433.2 MHz 433.2 MHz 433.3 MHz

1.74 MHz

Band 1f : <10%

Band 1f1 : 100%
GFSK with £ 7 kHz deviation | GFSK with £ 20 kHz deviation| GFSK with + 50 kHz deviation
Band 1f : 10 mW
Band 1f1 : Imw
7 levels with 3dB steps from -8dBm (ATS202 = 0) to +13dBm$A02 = 6)

Up to 20 mW

-109 dBm -105 dBm -101 dBm

<1.10°

Up to - 10 dBm

Reproductio-h forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 17 of 45
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ETSI EN 300 220 V2.3.1 (2009-12)

Transmission

Frequency error

+/- 12.5 kHz @ 25 kHz channelization
+/- 87 kHz (100 ppm) > 25 kHz channelization

- 37 dBm in 16 kHz BW under normal test conditions

ACP - 32 dBm in 16 kHz BW under extreme test conditions
Reference Bandwidth Limit Lower envelope point| Upper envelope point
(RBW) Minimum frequency | maximum frequency
Modulation 1 kHz - 30 dBm (1uW) fe, lower fe, upper
bandwidth 1 kHz - 36 dBm (250 nW) (e, lower— 200 kH2) (e, uppert 200 kH2)
10 kHz - 36 dBm (250 nW) (fe. lower— 400 kH2) (fe, uppert 400 kH2)
100 kHz - 36 dBm (250 nW) (fe, lower— 1 MHZ) (e, uppert 1 MH2)
Frequency 47 MHzto 74 MHz 7,5 | Other frequencies below ] Frequencies above 1 00(
MHz to 118 MHz 174 MHZ 000 MHz MHz
Unwanted to 230 MHz 470 MHz to
emissions in the | State 862 MRz
spurious domain | operating - 54 dBm (4 nW) - 36 dBm (250 nW) - 30 dBm (1uW)
Standby - 57 dBm (2 nW) -57 dBm (2 nW) - 47 dBm (20 nW)
Reception
Frequency off_set of the unwant Receiver bandwidth Minimum offset betwgen wanted
signal and unwanted signals
10 kHz >37dB
. +/-2 MH 100 kH >27dB
Blocking for class 2 z z -
equipments 250 kHz >23 dB
10 kHz >62 dB
+/-10 MHz 100 kHz >52 dB
250 kHz >48 dB

spurious radiation

Below 1000 MHz

Above 1000 MHz

-57 dBm (2 nW)

- 47 dBm (20 nW)

Reproductlon forbldden without written authorlzatlon from Telit Communlcatlons S.p.A. - All Rights Reserved.
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3.6. LE50-868 Functional Characteristics
ERC/REC70-03 |Band g Band g1 Band g2 Band g3 Band g4
Frequency 863.000 - 868.000 - 868.700 - 869.400 - 869.700 -
(MHz) 870.000 868.600 869.200 869.650 870.000
Global

1): 4.8 kbps
RF data rate E2§: 96 kas
Numbers of 60 (1) 12 (1) 10 (1) 1(1) 6 (1)
channels 60 (2 12 (2 10 (2 1(2 6 (2)
Channel width 50 kHz 50 kHz 50 kHz 250 kHz 50 kHz
Channel ( 865.025 MH: | 868.025 MH: | 868.725 MH: | 869.525 MH: | 869.725 MH.
Total Bandwidth 3 MHz 600 kHz 500 kHz 250 kHz 300 kHz

Transmission

Duty cycle <1% | <1% | <0a1% | <10% | No requiremer
Modulation GFSK W!th 17 kHz dev@at?on @)

GFSK with +7 kHz deviation (2)

2"?’; FEliEe 25 mw 25 mw 25 mw 500 mW 5 mw
er 8 levels with 3dB steps from -8dBm (ATS202 = 0)}-t8dBm (ATS202 = 7)
P 25m\ | 25mW | 25mW | 25mW | 5 mWw

Reception
Sensitivity (1): Max - 109 dBm
for PER < 10° (2): Max - 108 dBm
Remaining PER <1.10-6

: e e o it 4 - 2
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ERC/RECT0-03 Band g Band g1 Band g2 Band g3 Band g4
Frequency (MHz) 863.000 - |868.000 -868.60 868.700 - 869.400 - 869.700 -
870.000 869.200 869.650 870.000
Global
(1): 19.2 kbp
RF data rate (2): 38.4 kbps
(3): 115.2 kbps
20 (1 6 (1) 5 (1) 1(1) 3(1)
2‘#::]2212 el 10 (2) 3(2) 2 (2) 1(2) 2 (2)
0 (3) 1) 13 0(3) 0(3)
100 kHz (1) 100 kHz (1)
Channel width | 200 E:; 8 200kHz (2) | 200kHz (2) | 250 kHz o ';:; 8
600 kHz (3) 500 kHz (3)

Channel 0

865.550 MHz (1
865.600 MHz (2

868.050 MHz (1)
868.100 MHz (2)
868.300 MHz (3)

868.750 MHz (1)
868.850 MHz (2),
868.950 MHz (3),

869.5250 MHz

869.750 MHz (1)
869.775 MHz (2)

Total Bandwidth 2 MHz 600 kHz 500 kHz 250 kHz 300 kHz
Transmission
Duty cycle <1% <1% <0.1% <10% No requirement
GFSK with + 10 kHz deviation (1)
Modulation GFSK with + 20 kHz deviation (2)
GFSK with £ 50 kHz deviation (3)
gﬂf’éperm'“e‘j 25 mw 25 mw 25 mw 500 mwW 5 mw

e.r.p

8 levels with 3dB steps from -8dBm (ATS202 = 0) to +13dRMF202 = 7)

25 mW

| 25 mW

| 25 mW

25mwW |

5 mw

Reception

Sensitivity
for PER < 10°

(1): Max- 104 dBn
(2): Max - 101 dBm
(3): Max - 99 dBm

Remaining PER

<1.10°

Saturation
for PER < 10°

Upto- 10 dBm

| g

¢ = 2 {
-2 _,nf-“f .
B S Gl /
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ETSI EN 300 220 V2.3.1 (2009-12)
Transmission

+/- 12.5 kHz @ 25 kHz channelization
+/- 87 kHz (100 ppm) > 25 kHz channelization

Frequency error

- 37 dBm in 16 kHz BW under normal test conditions

ach - 32 dBm in 16 kHz BW under extreme test conditions
Reference Limit Lower envelope Upper envelope
Bandwidth (RBW) point point
Minimum frequency| maximum frequency
Modulation 1 kHz - 30 dBm (1uW) i, oy fie, wn
bandwidth
anci 1 kHz 1136 dBM (250 NW)|  (fe, iower— 200 kHz) | (fe, upper+ 200 kHz)
10 kHz - 36 dBm (250 nW) | (fe, lower— 400 kHZ) | (fe, uppert 400 kHZz)
100 kHz - 36 dBm (250 nW) | (e, lower— 1 MHZ) (fe, uppert 1 MHz)
Frequency 47 MHzto 74 MHz | Other frequencies | Frequencies above 1
7,5 MHz to 118 MHz| below 1 000 MHz 000 MHz
Unwanted 174 MHz to 230 MHz
emissions in the State 470 MHz to 862 MHZz
spurious domain | o i g -54dBm (4nW) | -36dBm (250 nW)| - 30 dBm (1uW)
Standby - 57 dBm (2 nW) - 57 dBm (2 nW) - 47 dBm (20 nW)
Reception
Frequency offs_et of the Receiver bandwidth Minimum offset between
unwanted signal wanted and unwanted signals
10 kHz >37dB
+/- >
Blocking for class 2 2 Mz 100 kiHz 220 Gl
equipments 250 kHz >23dB
10 kHz >62dB
+/-10 MHz 100 kHz >52 dB
250 kHz >48 dB
: - Below 1000 MHz Above 1000 MHz
spurious radiation
- 57 dBm (2 nW) - 47 dBm (20 nW)

| [ Sie
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3.7.

38.4 kbps

NE50-868 Functional Characteristics

0 1 1 1
- 250kHz 250kHz 250kHz
- 868.300 MHz 869.000 MHz 869.525 MHz

600 kHz

500 kHz

250 kHz

GFSK with + 40 kHz deviation

- 25 mW

25 mW

500 mW

8 levels with 3dB steps from -8dBm (ATS202 = 0) to +13dBmS$A02 = 7)

Max - 101 dBm

<1.10°

Upto- 10 dBm
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3.8. MEbS0-868 Functional Characteristics
NOTE: For Wireless Mbus functional characteristics(ME50-868 only) refer to [9]
“Wireless M-Bus Part4+Part5 ModeR2 User Guide” andto [10] “Wireless M-Bus Part

5 Mode Q User Guide 1vv0300935”

;&
I

; n,f 4 / . N
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3.9. Digital Characteristic

. 32 kB + 4 kB in system programmable flash
. 4 kB RAM
. 2 kB EPROM
. RS232 TTL Full Duplex
. 1200 to 115200 bps
. 7 or 8 bits
. Parity management
. Flow control
o None

o0 Software (Xon/Xoff)
o Hardware (RTS/CTS)

. Star Network Telit RF proprietary stack
. Flexibility:

o Pre flashed

o Customization capability

o Download over the air

3.10. Absolute Maximum Ratings

-0.3V to +3.6V

-0.3V to Vppt0.3V
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3.11. Ordering Information
The following equipments can be ordered:
* The SMD version (LE50-433, LE50-868, NE50-868, MESB)
* The DIP interface version (LE50-433, LE50-868, NEH8, ME50-868)

e The Demo Kit (LE50-433, LE50-868) composed by nileation boards, n.2 DIP
interface boards, RF antennas, serial cables, psuygaly / batteries.

* The Demo Case (for ME50-868) composed by n.3 etialuhoards, n.3 DIP
interface boards, RF antennas, serial cables, psugaly / batteries.

* The Demo Case (for NE50-868) composed by n.4 etrafuboards, n.4 DIP
interface boards, RF antennas, serial cables, pswygaly / batteries.

The versions below are considered standard andldshmi readily available. For other
versions, please contact Telit. Please make sumgvi® the complete part number when
ordering.

Equipment and Part Number
SMD Version
LE50-868, NE50-868, ME50-868

DIP Version
LE50-868, NE50-868, ME50-868
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Demo Kit

D LE50 DemoKit

Demo Case

D NE50 DemoCase, D ME50 DemoCase

foms . : — / —.
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4. Technical Description
4.1. Module Top View (cover side]
] N [ O B O N
20 i C
' o
]| [
u
.
.
| [ ICI[ ]

>

CAUTION: reserved pins must not be connected

CAUTION: In case you want to use in the same applion Telit ZE51 or ZE61 modules
J9 and J8 should not be connected, since reservedh@se modules (see foot notes on Pin-
Out tables.
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4.2. Pin-out of the module LE50-433 and LE50-868
Pin Pin name Pin type | Signal level Function
J30 | GND Gnd RF Ground connection for external antenna
J29 | Ext_Antenna RF RF 1/O connection to external antenna
J28 | GND Gnd RF Ground connection for external antenna
J27 | GND Gnd Ground
J26 | GND Gnd Ground
J25 |VvDD Power Digital and Radio part power supply pin
J24 | CTS | TTL Clear To Send
J23 | RESET I TTL pC reset ((Active low with internal pull-up )
J22 |RTS o TTL Request To Send
J21 |RXD I TTL RxD UART — Serial Data Reception
J20 | GND Gnd Ground
J19 | TXD (0] TTL TxD UART - Serial Data Transmission
J18 | STAND_BY | TTL Standby ( Active high with internal pull-down )
J17 | GND Gnd Ground
J16 |PROG | TTL Signal for serial pC flashing ( Active high withténnal pull-down )
J15 | GND Gnd Ground
J14 | PDI_DATA 1/0 TTL Program and Debug Interface DATA
J13 | GND Gnd Ground
J12 | GND Gnd Ground
J11 | GND Gnd Ground
J10 |PDI_CLK | TTL Program and Debug Interface CLOCK
J9  |109 I/0 TTL Digital I/O N°9 with interrupt
Status TX/RX o TTL See reference documdb} Star Network Protocol Stack User Guide
J8 I08_AD_DA? /0 TTL Digital /0O N°8 with interrupt
ACK TX o TTL See reference documdb} Star Network Protocol Stack User Guide
J7 107_A 1/0 TTL Digital I/O N°7 with interrupt
J6 106_A 1/0 analog ADC - Analog Input N°6 (Logic I/O capability)
J5 I05_A 1/0 analog ADC - Analog Input N°5 (Logic I/O capability)
J4 104_A 1/0 analog ADC - Analog Input N°4 (Logic I/O capability)
J3 I03_A 1/0 analog ADC - Analog Input N°3 (Logic I/O capability)
J2 102_P 1/0 TTL Logic I/O N°2 with interrupt
RX LED o TTL See reference documdb} Star Network Protocol Stack User Guide
J1 I01_P 1/0 TTL Logic I/O N°1 with interrupt
TX LED (0] TTL See reference documdbi Star Network Protocol Stack User Guide

1 2n case you want to use in the same application Telit ZEZE6L modules J9 and J8 should not be connected, since
reserved on these modules.

‘ rﬂ "i“ . < e |
—
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4.3. Pin-out of the module NE50-868

Pin Pin name Pin type Signal level Function

J30 | GND Gnd RF Ground connection for external antenna

J29 | Ext_Antenna RF RF 1/O 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 | TTL Clear To Send

J23 | RESET | TTL pC reset ((Active low with internal pull-up )

J22 |RTS (0] TTL Request To Send

J21 | RXD | TTL RxD UART — Serial Data Reception

J20 | GND Gnd Ground

J19 | TXD (@] TTL TxD UART - Serial Data Transmission

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

J17 |GND Gnd Ground

J16 | PROG | TTL Signal for serial uC flashing ( Active high withtémnal pull-down )

J15 |GND Gnd Ground

J14 | PDI_DATA 1/0 TTL Program and Debug Interface DATA

J13 |GND Gnd Ground

J12 | GND Gnd Ground

J11 |GND Gnd Ground

J10 | PDI_CLK | TTL Program and Debug Interface CLOCK

J9 |i09° I'o TTL Digital I/O.

J8 I08_AD_DA* 110 analog ([:);%i;aglillii(;). Analog Input and Interrupt Input capeb(Logic I/O

J7 |[107_A 1/0 analog Digital I/0O. Analog Input and Interrupt Input capeb(Logic I/O
capability)

J6 |[106_A 1/0 analog Digital I/0. Analog Input and Interrupt Input capeb(Logic /O
capability)

J5 |[IO5_A 1/0 analog Digital I/0. Analog Input and Interrupt Input capeb(Logic I/O
capability)

J4  [104_A 1/0 analog Digital I/0O. Analog Input and Interrupt Input capeb(Logic I/O
capability)

J3 |[IO03_A 1/0 analog Digital I/0. Analog Input and Interrupt Input capeb(Logic 1/O
capability)

J2 | STAND-BY (@) TTL STAND BY STATUS - Signal indicating stand by status

J1 |[ASSO (0] TTL ASSO - Signal indicating association status.

34|n case you want to use in the same application Telit ZEZE6L modules J9 and J8 should not be connected, since
reserved on these modules.

L_;‘\
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4.4, Pin-out of the module ME50-868
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 |VvDD Power Digital and Radio part power supply pin
J24 | CTS | TTL Clear To Send
J23 | RESET | TTL pC reset ((Active low with internal pull-up )
J22 |RTS O TTL Request To Send
J21 |RXD | TTL RXD UART - Serial Data Reception
J20 | GND Gnd Ground
J19 | TXD (@] TTL TxD UART - Serial Data Transmission
J18 | STAND_BY | TTL Standby ( Active high with internal pull-down )
J17 | GND Gnd Ground
J16 |PROG | TTL Signal for serial uC flashing ( Active high withtémnal pull-down )
J15 | GND Gnd Ground
J14 | PDI_DATA 1/0 TTL Program and Debug Interface DATA
J13 | GND Gnd Ground
J12 | GND Gnd Ground
J11 | GND Gnd Ground
J10 |PDI_CLK | TTL Program and Debug Interface CLOCK
J9  |j09° /o TTL Digital /0 N°9 with interrupt
J8 |108_AD_DA® /o analog A'to D and D to A I/O N°8 with interrupt (Logic I/@apability)
J7 I07_A 1/0 analog Analog Input N°7 (Logic I/O capability)
J6 106_A 1/0 analog Analog Input N°6 (Logic I/O capability)
J5 I05_A 1/0 analog Analog Input N°5 (Logic I/O capability)
J4 104_A 1/0 analog Analog Input N°4 (Logic 1/O capability)
J3 I03_A 1/0 analog Analog Input N°3 (Logic I/O capability)
J2  |102_P I/0 TTL Logic I/O N°2 with interrupt
J1 (101 P I/0 TTL Logic /O N°1 with interrupt

>%n case you want to use in the same application Telit ZEZE61 modules J9 and J8 should not be connected, since
reserved on these modules.

i l’!“u _\ ‘M

|\
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4.5. Pin-out of the DIP Module

Version 1 Version 2

320 mm

2.0 mm

1
1
1
—
1

+——— 39.6 mm

J1 12
1 — .|*_n_ 2a
2 i 06 A [ >
3 e > 105 A w—18
4 e > T09_A STD-BY <___¥ w— 17
5 b > 102 P TXD L~ »— 16
6 = > IOLP RXD < * )15
7 > 104.A RESET < # — 14
8 > 103 A CTS < & w—| 13
S — RTS [ 12
@ ———§ > VDD PROG G—-— 1
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4.6. Description of the signals

Signals Description

External hardware reset of the radio module.

Reset 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.

Incoming signal. Indicates whether the module can senal siatia to

CIS user (Active, on low state) or not (inactive, on highegtat

Outgoing signal. Indicates whether the user can traneml slata

2 (active, on low state) or not (inactive, on high state).

I/O, configurable as input or as output.
10 See reference documdii} for LE50-868.
Available upon request for NE50-868 and ME50-868

Input signal which indicates to the module to switch to pteeted low-
power mode.

SV B See reference documdid for LE50-868.
Available upon request for NE50-868 and ME50-868
TX LED Output signal set to VCC during radio transmission ahtbs@ND the

(LE50-433 and LE50-868 only) rest of the time

Output signal set to VCC as soon as a radio frame istddtadth correct
synchronization word. The signal returns to GND as sooheaBdme
reception is finished

RX LED
(LE50-433 and LE50-868 only)

In Addressed Secured mode, this signal rises to VCC wheiC&n A
ACK TX hasn’t been received after frame transmission and repetithis is the
(LE50-433 and LE50-868 only) hardware version of “lERROR” serial message. It sey¢CC until next
success addressed secured transmission

Output signal which indicates the status of the serial Jdnen serial
port is transmitting, Status RX/TX signal goes VCC uthi@ end of serial
transmission. The signal stays to GND the rest of the ti

STATUS TX/RX
(LE50-433 and LE50-868 only)

The ‘ASSO’ output signal is set to logical ‘1’ continuousligen the
module is connected to the network. The output signal valuegekdast
when the module is not connected to the network and the Jadunges
slowly when a valid network has been found and the device ispédr
the best parent into this network.

ASSO
(NE50-868 only)

STAND BY STATUS The ‘STAND BY STATUS’ output signal is set to logical \thile the
(NE50-868 only) module is operating and return to ‘0’ during stand by periods.

e ;‘\ ! g, El 7 =
b (:TL,'*’S’J [ ‘Eﬁ F =

Reproduction forbidden without written authorization from Telit Communlcatlons S.p.A. - All Rights Reserved. Page 32 of 45



Telit

xE50-433/868 RF Module User Guide
1VV0300905 rev.6 - 2011-09-20

5. Process Information

5.1. Delivery

XE50-433/868 modules are delivered in plastic pagkaging, each tray including 50 units.
The dimensions of the tray are the following: 32Bhm 176 mm x 5.6 mm. Each unit is

placed in a 26.6 mm x 16 mm location. An empty tregights 45 g and a loaded tray weights
around 130 g.

e S v i

|
X X s:tlf}q lI—,
EEELINE R L M e
Ilr—u:m BETT. | | Prof 0.3 mm +0.2 \
1 1 L L

3

| 160

J SOXeR'L

| #= o | f

(525&0.1) [

VT b = | %
L i 7 =T F= ® i %t Z
i p g 2 | PR
Wil L - b s R : b sl -
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5.2. Storage

The optimal storage environment for XE50-433/86&lates should be dust free, dry and the
temperature should be included between -40°C abdC-8

In case of a reflow soldering process, ME radio uhesl must be submitted to a drying bake
at +60°C during 24 hours. The drying bake mustdslprior to the reflow soldering process
in order to prevent a popcorn effect. After beingritted to the drying bake, ME modules
must be soldered on host boards within 168 hours.

Also, it must be noted that due to some componextE®0-433/868 modules are ESD
sensitive device. Therefore, ESD handling precastghould be carefully observed..

5.3. Soldering pad pattern

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

The recommended soldering pad layout on the hastdbior the XxE50-433/868 is shown in
the diagram below:

1.0
i) HEEEREEE l_,;
E_.—[‘l_ D
N 1.0 W73
W b |
N7 L '
443 127

All dimensions in mm

Neither via-holes nor wires are allowed on the P@iper layer in area occupied by the
module.

1] 3 ; o
S | ﬁu i
O - g
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9.4, Solder past

XE50-433/868 module is designed for surface mogntising half-moon solder joints (see
diagram below). For proper module assembly, sofiieste must be printed on the target
surface of the host board. The solder paste shmileutectic and made of 95.5% of SN, 4%

of Ag and 0.5% of Cu. The recommended solder gastght is 18Qum .

The following diagram shows mounting charactersstar ME integration on host PCB:

Metallic shield

zalder dot l solder dot

~, \'l ZE module | .“/ s
hostPCE

5.5. Placement

The xE50-433/868 module can be automatically placetost boards by pick-and-place
machines like any integrated circuit

5.6. Soldering Profile (RoHS Process)

It must be noted that xE50-433/868 module shoutdbrallowed to be hanging upside down
during the reflow operation. This means that theluf® has to be assembled on the side of
the printed circuit board that is soldered last.

The recommendation for lead-free solder reflowHEAEDEC J-STD-020D Standard should
be followed.

[ . et
]
| i 7
_ 4 g i3
L.£|
. o g
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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 {s max) 60 - 120 seconds 60 - 120 seconds
Time maintained above:
- Temperature (TL) 183°C 221°C
- Time (tL) 35 - 90 seconds 45 - 80 seconds
Peak/Classification Temperature (Tp) max. Peak Temp. 225°C max. Peak Temp. 260°C
Time within 5°C of actual Peak
10 - 30 seconds 10 seconds
Temperature (ip)
Ramp-Down Rate 4°Clsecond max. 4°Clsecond max.
Time 25°C to Peak Temperature 6 minutes max. 8 minutes max.
Minimum Selderjoint Peak-Temperature 235°C/ 10sec.

Mote 1: All ternperatures refer to togside of the package, measured on the packags body swrface.

=4
-

=

Temperature —

23

+———t 25°C to Peak

Time —> |
|

The barcode label located on the module shielblesta withstand the reflow temperature.

CAUTION - It must also be noted that if the hostéal is submitted to a wave soldering
& after the reflow operation, a solder mask must bsed in order to protect the xE50-433/868
radio module’s metal shield from being in contactttvthe solder wave.
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6. Board Mounting Recommendation

6.1. Electrical environment

The best performances of the xE50-433/868 model®hiained in a “clean noise”
environment. Some basic recommendations must toevied:

* Noisy electronic components (serial RS232, DC-D@veoter, Display, Ram, bus
,...) Mmust be placed as far as possible from tHgOLE68 module.

» Switching components circuits (especially RS-232/Trterface circuit power
supply) must be decoupled with a 100 pF tantalupacitor. And the decoupling
capacitor must be as close as possible to the ohipy

6.2. Power supply decoupling on xE50-433/868 module

The power supply of XE50-868 module must be neddzypupled. A LC filter must be placed
as close as possible to the radio module powengmp VDD .

Power Supply Q—E I I O Vg

C1 Cc2
Symbols Reference Value Manufacturer
L1 LQH31MN1ROKO03 1pH Murata
C1 GRM31CF51A226ZE01 22uF Murata
C2 Ceramic CMS 25V 100nF Multiple

W o % ;. i L : I —
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6.3. RF layout considerations
Basic recommendations must be followed to achieyeca RF layout :
« Itis recommended to fill all unused PCB area adbile module with ground plane
* The radio module ground pin must be connectedlid goound plane.

» If the ground plane is on the bottom side, a vi@i@ihole) must be used in front of
each ground pad. Especially J28 and J30 (RF Gnd)gtiould be grounded via
several holes to be located right next to the ffins minimizing inductance and
preventing mismatch and losses.

Ground

==

e # 2 2 2 ¢ [

Ground
vias

R SRR SRR AR EEEE W

L I O )
® R B R FFAE R EEFEF A A EE
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6.4. Antenna connections on printed circuit boards
Special care must be taken when connecting an@atana connector to the module. The RF
output impedance is 50 ohms, so the strip betweepad and the antenna or connector must
be 50 ohms following the tables below. Ground liglesuld be connected to the ground plane
with as many vias as possible, but not too clogkedasignal line.
L A
¢%
cr T
T
— W
H
— k=0
PCB material PCB thickness H (mm) Coplanar line W (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 plane acoand under coplanar wave guide
(recommended)
LA\
4,\(% LT
&r ‘ T
-
S W
H
— =03
PCB material PCB thickness H (mm) Coplanar line W (mm) Coplanar line G (mm)
0.8 1 0.22
FR4
1.6 1 0.23

Table 2 : Values for simple face PCB with ground plane atbooplanar wave guide (not recommended)
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6.5. xE50-433/868 Interfacing

Example of a full RS-232 connection between a P@noAutomat (PLC) and xXE50-868

1y

uz2 "
e ERmoAT [ 22 s
U lerrmrs  onemE |—H \ﬁ
13 |Tion P Tlogu r pos
I BT YT S 'A Elln L] i 3
2 ltzn o 12 B | 7
s ’“‘:1
B leznus 'y p2nl s 3
- 2 i B Ra om
cs L P £ 5ubD 9 pta
& 2 | e M cz] lcs W cs  Femele Canmector
all v cz- oo St
w = |
zzanF 7 EPIZ23EEA-L =
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7. Annexes
7.1. Examples of propagation attenuation
Factor 433 MHz 868 MHz 2.4 GHz
Attenuation Attenuation Attenuation
Open office 0 dB 0dB 0dB
Window <1dE 1-2dB 3 dE
Thin wall (plaster) 3dB 3-4dB 5-8dB
Medium wall (wood) 4-6dB 5-8dB 10-12dB
Thick wall (concrete) 5-8dB 9-11dB 15-20dB
Armoured wall (reinforced 10— 12 dB 12 - 15 dB 20 — 25 dB
concrete)
Floor or ceiling 5-8dB 9-11dB 15 -20dB
Armoured floor or ceiling 10-12dB 12 -15dB 20-25dB
Rain and/or Fog 20 — 25 dB 25—-30dB 7

Note =

Attenuations increase along with the frequency. In some cases, it is
therefore difficult to determine loss and attenuation value.

The table above is only indicative. The real values will depend on
the installation environment itself.
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7.2. Declaration of conformity

TJelit ... DECLARATION OF CONFORMITY

1, xESO-868 Modula where stand for MLLMN,

2. Telit RF Technologies Rue Evarist Galois 06410 Biot - FRAMNCE (manufacturer)

4, This declaration of conformity is issued under the sole responsibility of the manufaclurer

4. Radio Module for AppBcation in BEEMHZ 15M band

5. The cbject of the declaration described asbove s in conformity with the relevant Comimunity
harmonisation: European Directive 1999/05EC (RETTE)

6. The conformity with the essential requiremants of the 1958/05/EC has been demonstrated against the
foltowing harmonized standands;

M 300 Z20-Z vZ31 and EN| ; ;
s '.I ? RF speclrum efficiency (RATTE ar. 3.2)

62311

EM 301488 -1 vi41 EMC (R&TTE art. 2.10)

: Electrical Safaly and Health protection (R&TTE art. 3.1a)
| EN 80950 -1/A11

Restrictions |  CE marking applies only to end products. Because this equipment is only a subassembly,
| complianoe tests have been realized with Telit terminal. Manufacturer of end products, based on such &
salution, has to assure full conformily 1o be able to CE label marking

7. RF spectrum efficiency and EMC tests related to this conformity have been done by
EMITECH, 3 rue des Coudres, Z& de [Observatolre, CAP 78, TB180 MONTIGNY LE BRETONNEUX,
FRAMCE.

B. The Technical Construclion Flle (TCF) relevant to the product described above and which suppart this
Declaration of Conformity, is held at: Telit Communications $.p A Via Stazions di Prosecco, 3 24010 Sgonico
(TRIESTE) ITALY

Signad for and on behalf of Telit RF Technologies

/! i Lt
Trieste, 2011-06-16 Sp] et L
Gianpiero Pilu ¢ SR R&D Manager

Feer baric il Cemnabinss Ercen Fils ¢ BITCHONSA
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Safety Recommendations

READ CAREFULLY

Be sure the use of this product is allowed in thenéry and in the environment required. The
use of this product may be dangerous and has avdided in the following areas:

* Where it can interfere with other electronic desigeenvironments such as hospitals,
airports, aircrafts, etc.

* Where there is risk of explosion such as gasolatoss, oil refineries, etc. It is
responsibility of the user to enforce the counéguiation and the specific
environment regulation.

Do not disassemble the product; any mark of tampgesiill compromise the warranty

validity. We recommend following the instructionistioe hardware user guides for a correct
wiring of the product. The product has to be swgzbivith a stabilized voltage source and the
wiring has to be conforming to the security and firevention regulations. The product has to
be handled with care, avoiding any contact withgtims because electrostatic discharges may
damage the product itself. Same cautions have takem for the SIM, checking carefully the
instruction for its use. Do not insert or remove 8IM when the product is in power saving
mode.

The system integrator is responsible of the fumatig of the final product; therefore, care has
to be taken to the external components of the nepdsl well as of any project or installation
issue, because the risk of disturbing the GSM ntwo external devices or having impact

on the security. Should there be any doubt, plezfee to the technical documentation and the
regulations in force. Every module has to be ecqedppith a proper antenna with specific
characteristics. The antenna has

to be installed with care in order to avoid angifgrence with other electronic devices and
has to guarantee a minimum distance from the b2dyiM). In case of this requirement
cannot be satisfied, the system integrator hasdess the final product against the SAR
regulation.

The European Community provides some Directivestferelectronic equipments
introduced on the market. All the relevant inforimats are available on the European
Community website:

http://ec.europa.eu/enterprise/sectors/rtte/doctshen

The text of the Directive 99/05 regarding telecomination equipments is available,
while the applicable Directives (Low Voltage and EMare available at:

http://ec.europa.eu/enterprise/sectors/electrical/
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9. Glossary

ACP Adjacent Channel Power

AFA Adaptive Frequency Agility

bps Bits per second

BW Bandwidth

dB Decibel

dBm Power level in decibel milliwatt (10 log (P/21mW))
E’PROM Electrically Erasable Programmable Read Only Memory
e.r.p Effective radiated power

ETSI European Telecommunication Standard Institute
GFSK Gaussian Frequency Shift Keying

| Input

ISM Industrial, Scientific and Medical

kB KiloByte

kbps Kilobits per second

keps Kilochips per second

kHz Kilo Hertz

LBT Listen Before Talk

LGA Land Grid Array

MHz Mega Hertz

mw milliwatt

O Output

PER Packet Error Rate

ppm Parts per million

RAM Random Access Memory

RF Radio Frequency

RoHS Restriction of Hazardous Substances

RxD Receive Data

SMD Surface Mounted Device

SRD Short Range Device

TXD Transmit Data

UART Universal Asynchronous Receiver Transmitter

pncC microcontroller
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10. Document History
Revision Date Changes
0 2011-02-22 First Release
1 2011-05-18 * Updated pin-out table
* New DIP module
e Adding RF Layout drawing
2 2011-06-23 * Updated Related Documents
* Added a table in 3.5
3 2011-07-05 e Updated 2.1
» Updated 3.5
4 2011-07-27 e Users Guides “NE50-868 RF Module User Gujde
1vv0300897” and “ME50-868 RF Module User
Guide 1vv0300892” are integrated into the present
User Guide
 Added 7.2
5 2011-08-10 e Updated 1.4
e Updated 3.8
e Updated 3.10
e Updated 4.3
» Updated 4.4
6 2011-09-20 » Name of the present User Guide is updated
e LE50-433 module is integrated in the present User
Guide
e Updated 3.9
e Updated 3.11
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