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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Notice

While reasonable efforts have been made to astareatcuracy of this document, Telit
assumes no liability resulting from any inaccuraae 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 reliableweler, 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 convegnise 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), programmingetices 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 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 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 esiglel 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 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 patentcgtions 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 materi®laking unauthorized copies is
prohibited by law. No part of the software or doemtation 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 writigermission 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 environmeataliring 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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Introduction

Scope

Scope of this document is to present the featundstlze application of the Telit ME50-169
radio modules (ME50-169).

Audience

This document is intended for developers usingt ME50-169 radio modules.

Contact Information, Support

For general contact, technical support, to repoduchentation 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-suppoeiter/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 possikeep us informed of your comments and
suggestions for improvements.

Telit appreciates feedback from the users of diarmation.
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1.4. Document Organization
This document contains the following chapters

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

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

“Chapter 3: “General Characteristia$éscribes in details the characteristics of tloelpct.

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

“Chapter 5: “Process informatiordescribes in details the delivery, storage, saideand
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 Recommendatiordgscribes recommendation for proper usage.

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

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

1.5. Text Conventions
@ Danger — This information MUST be followed or catmgphic 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 esguequipment may fail or malfunction.

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

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

3

mm&w/ \a._"?i 4

Reproduction forbldden without written authorlzat|on from Telit Communications S.p.A. - All Rights Reserved. Page 8 of 39




lelit
ME50-169 RF Module User Guide
1vv0300981 Rev.3 - 2013-11-06

1.6. Related Documents

Reproduction forbidd

[1] EN 300 220-2 v2.3.1, ETSI Standards for SR2hruary 2010

[2] ERC Rec 70-03, ERC Recommendation for SRDe 2010

[3] 2002/95/ECDPirective of the European Parliament and of ther@iu27 January 2003
[4] SR Tool User Guide, 1vw0300899

[5] 2006/771/EC, Harmonization of the radio spettfor use by short-range devices

[6] 2009/381/EC, Amending Decision 2006/771/EC amfonization of the radio
spectrum for use by short-range devices

[7] Wireless M-Bus EN 13757-4:2010 User Guide 1380953
[8] EN 13757-4 : 2010 Draft of Wireless M-Bus P4r2010
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Requirements

General Requirements

The ME50-169 modules is multi-channels radio bodelivering up to 35 mW in the 169
MHz ISM band (unlicensed frequency band).

They are delivered with preloaded protocol stack:
* MES50-169: “Wireless M-Bus Part 4 Mode N” Protoctack.

MES50-169 is pin-to-pin compatible with LE, NE andEMmodules working at different
frequencies.

MES50-169 is also pin-to-pin compatible with TelE Zamily (ZigBee 2007 and ZigBee PRO
stack).

169 MHz band Requirements

The "ERC recommendation 70-03 Annex 2" describes 189 MHz license free band for
meter reading, in terms of bandwidth, maximum powerty cycle and channel spacing. It
gives the following limitations:

ERC recommendation 70-03
Band Frequency band Maximum Channel spacing Duty cycle
(MHz) radiated power (kHz) (%)
(mW)
2b 169.4 — 169.475 500 Max 50 khz 10

Reproduction forbldden without written authorlzatlon from Telit Communications S.p.A. - All Rights Reserved.

These bands are free to use but the module angs#remust respect some limitations. Most
of these restrictions are integrated in the conoepif the module, except the duty cycle. For
example, the 2b band is limited to a 10% duty cy€les means that each module is limited
to a total transmit time of 6 minutes per houisIthe responsibility of the user to respect the
duty cycle.

. | f = ri%
K I‘ '\'ﬂ ' ap—-:: ‘k:\(‘j
W“”‘“"”’M/— \ 6
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National Restrictions for non specific SR devicesmnex 2 band B:

Country | Restriction | Reason/Remark

Band F

Austria Not implemented Planned

Belgium No info

Bulgaria Not implemented The band is used for national security needs
Croatia Limited implementation Individual licence required

Cyprus Cyprus has implemented Decision 2005/928/EC
Georgia Not implemented

Greece Not implemented

Norway Limited Maximum radiated power = 10 mW

s Not implemented

Federation

-II\-lgfherlands Implemented Channel spacing 12.5 khz

Ukraine Not implemented Under study

2.3.

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 Agdpeh. ME50-169 also complies which
EN 13757-4 standards (Wireless M-Bus Part4).

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

Functional Requirements

The ME50-169 module is a complete solution fromasanterface to RF interface. The
MES50-169 module has a digital part and a RF pahne Tadio link is a Half Duplex bi-
directional link.

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

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

The MES50-169 module is provided pre-flashed witre af the available Telit in-house
Protocol Stack.

Please refer to Protocol Stack User Guides [7§i&dailed information.

Temperature Requirements

|Minimum | Typical  |Maximum | Unit
Operating
Temperature -40 25 + 85 °C
Relative humidity @ .
e 20 75 %o
Storage
Temperature -40 25 + 85 °C
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3. General Characteristics

3.1. Mechanical Characteristics

Size : Rectangular 25.8 x 15 mm

Height : 3 mm

Weight : 179

PCB thickness: 0.8 mm

Cover* : * Dimensions : 25 x 14.2 x 2.2mm

e Thickness : 200um

Components : All SMD components, on one side of the PCB.
Connectors : The terminals allowing conveying I/O signals areA.G
Mounting : « SMD

* LGA on the 4 external sides

Number of pins : 30

*: The metallic shield used on ME50-169 cover all$ihD components

Rep
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3.2. Mechanical dimensions
|l
P
# o e
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I_it.*lj- l
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3.3. Recommended Land pattern
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3.4. DC Characteristics

Measured on DIP interface with T = 25°C, Vdd = 3@, ohm impedance and default power
register setting if nothing else noted.

Max limits apply over the entire operating range;40°C to +85°C, Vdd=2V to 3.6V and all

channels.
Characteristics ME50-169 Min. Typ. Max.
F&’S"S;:S“pp'y +2.0V +3.0V +3.6V
Consumption
Transmission 64mA @ 30mwW
Reception 33mA
Stand-by (32.768 khz On <2.5pA

Sleep (wake up on interruption <1pA
I/O low level : GND - 0.2x Vpp
I/O high level : 0.8x Vpp - Vo

.4

Reproduction forbidden without written authorization from Telit Communic
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MES0-169 Functional Characteristics

Measured on DIP interface with T = 25°C, Vdd = 3@,0hm impedance and default power
register setting if nothing else noted.

Global
ERC Rec 70-03 169.4 — 169,475 Mhz
Frequency Band
EN_13757-4 Channel la | Channel 1b| Channel 2a| Channel 2b | Channel 3a| Channel 3b Channel 0
Channels
(C,ﬁrrl‘;‘)ar frequency | 169 40625 | 169,41875| 169,43125| 169,44375 | 169,45625| 169,46875 169,4375
Channel width
(kHz) 12.5 50
RF data rate *
(Kbps) 4.8 2.4 4.8 38.4
Transmission
Duty cycle <10%
lzeLlkdem GMSK GFSK GMSK AGFSK
Format
Deviation (kHz) +/-1.2 +/-2.4 +/-1.2 -9.6,-3.2,+3.2,+9.6
Frequency . . 3 3
tolerance (kHz) +/- 1.5 +/- 2.0 +/- 1.5 +/- 4.25
Selectable by software (see Protocol Stack Useddsyi7])
RF Output Power
Up to 30 mW @ 3.0 Volts
Up to 35 mW @ 3.6 Volts
M .
ax permitted 500 mW
e.r.p
Reception
Rx BW (kHz) 10 40
Measured
Sensitivity -112 dBm -117 dBm -112 dBm -106 dBm
for PER< 20%
Min permitted
Sensitivity -112 dBm -115 dBm -112 dBm -104 dBm
for PER< 20%

Saturation
for PER< 20%

Up to +10 dBrunder 5@

*: The 38.4 kbps data rate may be modified by 19 ki the next evolution of the Wireless MBUS stanoid

Reproductlon forbidden without written authorization from Telit Communlcatlons S.p.A. - All Rights Reserved.
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ETSI EN 300 220 V2.3.1 (2009-12)

Transmission

Frequency error

+/- 6.25 kHz @ 12.5 kHz channelization
+/- 16.95 kHz (+/-100 ppm) > 25 kHz channelization

- 37 dBm in 8.5 kHz BW under normal test conditions

S - 32 dBm in 8.5 kHz BW under extreme test condgion
Reference Limit Lower envelope Upper envelope
Bandwidth (RBW) point point
Minimum frequency| maximum frequency
Modulation 1 kHz - 30 dBm (1uW) e, ey i, urgeen
bandwidth
i 1 kHz - 36 dBM (250 NW)|  (fe, ower— 200 kHZ) | (fe, uppert 200 kH2)
10 kHz - 36 dBm (250 nW) |  (fe, iower— 400 kHz) | (fe, uppert 400 kHZ)
100 kHz - 36 dBm (250 nW) |  (fe lower— 1 MHZ2) (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 MHz
spurious domain | 50 iing -54dBm (4 nW) | -36dBm (250 nW) | - 30 dBm (LuW)
Standby - 57 dBm (2 nW) - 57 dBm (2 nW) - 47 dBm (20 nW)
Reception
Frequency offset of the : : Minimum offset between
unwanted signal REGETEr Sl wanted and unwanted signals
. 10 kH > 37 dB
Blocking for class 2 +/-2 MHz z -
equipments 40 kHz >31dB
10 kHz >62 dB
+/-10 MHz
40 kHz >56 dB

Spurious radiation

Below 1000 MHz

Above 1000 MHz

- 57 dBm (2 nW)

- 47 dBm (20 nW)

Reproductlon forbldden without written authorization from Telit Communlcatlons S.p.A. - All Rights Reserved.
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3.6. 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 Hardware (RTS/CTS)
. Flexibility:
o Pre flashed
o Customization capability
o Download over the air

3.7. Absolute Maximum Ratings

-0.3V to +3.6V|

-0.3V to Vpp+0.3V

g

| < ' s
=7 |
/| : o )
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3.8. Ordering Information
The following equipments can be ordered:
e The SMD version (ME50-169)
* The DIP interface version (ME50-169)

* The Demo Case (for ME50-169) composed by n.3 etialu@oards, n.3 DIP
interface boards, RF antennas, serial cables, pewgaly / batteries.

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

.\.J|:;". H : 5
g
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Equipment and Part Number
SMD Version
B ME50-169/SMD

.
elit
E50-169 :

S/N: ENC00400001+ Made in France

T/
M

7

DIP Version
B ME50-169/DIP

Demo Case
D ME50-169/ Demo
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4. Technical Description
4.1. Module Top View (cover side]
<
0. L bl
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S55555 555
: i e e e _/
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CAUTION: reserved pins must not be connected

CAUTION: In case you want to use in the same apption Telit ZE51 or ZE61 modules
J9 and J8 should not be connected, since reservedhese modules (see foot notes on Pin-

Out
LI if — : N - ¥ & = . i j—i L1 3 E *l-‘t ?l 1
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4.2. Pin-out of the module ME50-169
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 I TTL Clear To Send
J23 |RESET | 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 | WAKEUP | TTL Wake-up (Active high with internal pull-down: whegt to 1 the
module is awakened)
J17 |GND Gnd Ground
J16 |PROG I TTL Signal for serial uC flashing (Active high with imt@l pull-down)
J15 |GND Gnd Ground
J14 | PDI_DATA I/O TTL Program and Debug Interface DATA
J13 |GND Gnd Ground
J12 | GND Gnd Ground
J11 | GND Gnd Ground
J10 |PDI_CLK I TTL Program and Debug Interface CLOCK
J9 109! /O TTL Digital /0 N°9 with interrupt
J8 108 AD_DA? /O analog Ato D and D to A I/O N°8 with interrupt (Logic I/@apability)
J7 107_A 1/0 analog Analog Input N°7 (Logic I/0 capability)
J6 106_A I/O analog Analog Input N°6 (Logic I/0 capability)
J5 I05_A I/O analog Analog Input N°5 (Logic 1/0 capability)
J4 104_A 1/0 analog Analog Input N°4 (Logic 1/0O capability)
J3 I03_A 1/0 analog Analog Input N°3 (Logic I/0 capability)
e §$2¥BSBY © UL Signal indicating stand-by status
J1 | RADIO STATUS o TTL Signal indicating reception or transmission of cafilame

12|n case you want to use in the same applicatidit ZE51 or ZE61 modules J9 and J8 should not bmeoted, since
reserved on these modules.

il"ﬂ' .,ﬁss!"'“
A ~aaiz T
) —
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4.3. Pin-out of the DIP Module

254 mm
I I

+ - 60.5 mm *
J1 J2
1 — .ﬁ_n_za
2 | PT <>y
g e > P1 —] 18
4 —n_ > P2 WAKEUP < % w— 17
5 > P3 TYD [ e
B |w——— > P4 RxD < % w—i 15
7 p— > P5 RESET G w14
8 | > PB CTS < & {13
8 | RTS [ 12
o [———f > VDD FRDGG—n— i
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4.4, Pin-out correspondence table
Pin-Out correspondence between ME50-169/DIP andMEBR/SMD.
MES50-169/DIP MES50-169/SMD Comments
Connector | Pin  Name| Pin Pin Name
1
2 GND
3 P1 J5 I05_A
4 P2 J9 109 | Reserved Pin
11 5 P3 J2 STANDBY STATUS
6 P4 J1 RADIO STATUS
7 P5 J4 104 _A
8 P6 J3 I03_A
9 GND
10 J25 VDD
11 J16 PROG
12 J22 RTS
13 J24 CTS
14 J23 RESET
32 15 J21 RxD
16 J19 TxD
17 J18 WAKEUP
18 J22 RTS
19 P7 |J6 106_A
20 GND
1 J14 PDI_DATA
2 J10 PDI_CLK ,
34 3 123 RESET Ja Congﬁgtg;;%rindgebuggm;
4 J25 VDD
5 GND
J7 107_A
J8 108 AD DA Reserved Pin
RF connection
A 50 Ohm coplanar wave
SMA Ext Antenna guide and a matching network
e connector | 92° (Unbalanced RF) connect J29 to J3

. !
: -:.-f{’ﬁy\/ el
1 [ T Tt i
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4.5. Description of the signals

External hardware reset of the radio module.
Active on low state.

Serial link signals, format NRZ/TTL:
TXD is for outgoing data. RXD is for incoming data.
The ‘1’ is represented by a high state.

Incoming signal. Indicates whether the module eardsserial data to
user (Active, on low state) or not (inactive, ogthstate).

Outgoing signal. Indicates whether the user camstrét serial data
(active, on low state) or not (inactive, on higats}.

I/O, configurable as input or as output.

Input signal which indicates to the module to wagefrom low-power
mode. See reference documgftitfor ME50-169

Output signal which indicates the status of thea:a8et to VCC during
radio transmission or as soon as a radio frametected with correct
synchronization word. The signals returns to GNEhatend of
transmission or as soon as the frame receptionighéd.

The ‘STAND BY STATUS’ output signal is set to logic1’ while the
module is operating and return to ‘0’ during stéydoeriods.

! , ///
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5. Process Information

5.1. Delivery

MES50-169 modules are delivered in plastic tray pajihkg, each tray including 50 units. The
dimensions of the tray are the following: 329 mm7»6 mm x 5.6 mm. Each unit is placed in
a 26.6 mm x 16 mm location. An empty tray weighisgdand a loaded tray weights around
130 g.

155

el L |

Sctltte
basseriliess -
Pref 0.3 mm #0.2
- |

el

bd. 3

SSS00.L0/A)

I
|
YD

155

| 01 cETTAGLIG P—d

1815
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5.2. Storage

The optimal storage environment for ME50-169 moslidbould be dust free, dry and the
temperature should be included between -40°C abdC-8

In case of a reflow soldering process, ME radio abesl 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 beingpraitted to the drying bake, ME modules
must be soldered on host boards within 168 hours.

Also, it must be noted that due to some compon@hEf0-169 modules are ESD sensitive
device. Therefore, ESD handling precautions shbaldarefully 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 haatdbi@r the ME50-169 is shown in the
diagram below:

4.43 11.80
o e e
X SEEEREEEE N
8
E—.-.— @
N, L AN

‘43 127

All dimensions in mm

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

MES50-169 module is designed for surface mountingngudalf-moon solder joints (see
diagram below). For proper module assembly, sofiste must be printed on the target
surface of the host board. The solder paste shmikelutectic and made of 95.5% of SN, 4%
of Ag and 0.5% of Cu. The recommended solder gasigght is 18Qum .

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

Metallic shield

solder dot i zolder dot

, \'l ZE module | .‘/' v
hostPCE

Placement

The ME5S0-169 module can be automatically placetiast boards by pick-and-place
machines like any integrated circuit

Soldering Profile [RoHS Process])

It must be noted that ME50-169 module should nadltmeved to be hanging upside down
during the reflow operation. This means that thelnt® has to be assembled on the side of
the printed circuit board that is soldered last.

The recommendation for lead-free solder reflonH@AIEDEC J-STD-020D Standard should
be followed.
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Profile Feature

Sn-Pb Eutectic Assembly

Ph-Free Assembly

Average Ramp-UIFP Rate
(Ts max to Tp)

3°C/second max.

3°Clsecond max.

Preheat
- Temperature Min (Ts min)
- Temperature Max (Ts max)
- Time (ts min to {s max)

100°C
150°C
50 - 120 seconds

150°C
200°C
80 - 120 seconds

Time maintained above:
- Temperature (TL)
- Time (L)

183°C
35 - 90 seconds

221°C
45 - 90 seconds

Peak/Classification Temperature (Tp)

max. Peak Temp. 225°C

max. Peak Temp. 260°C

Time within 5°C of actual Peak
Temperature (tp)

10 - 30 seconds

10 seconds

Ramp-Down Rate

4°Clsecond max.

4°Clsecond max.

Time 25°C io Peak Temperalure

B minutes max.

8 minutes max.

Minimum Solderjoint Peak-Temperature

235°C/ 10sec.

MNote 1: All temperatures refer 1o topside of the package. measured on the package body surface.

to B = —_— §
TP b et s s s s i s s ICrlllc;aIZune
T aT
Ramp-up e < s
i S
@ T| el gt e e e 5 e o st v i e
=
=3
il
[
o
£ f”'
-
2 ts Ramp-down
Preheat :

25

—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 hostdmal is submitted to a wave soldering
after the reflow operation, a solder mask must b&ed in order to protect the ME50-169
radio module’s metal shield from being in contacitivthe solder wave.

i 3 o
L = / —
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6. Board Mounting Recommendation

6.1. Electrical environment

The best performances of the ME50-169 module at&redd in a “clean noise” environment.
Some basic recommendations must be followed:

» Noisy electronic components (serial RS232, DC-D@veoter, Display, Ram, bus
,...) must be placed as far as possible from th&0AEE9 module.

»  Switching components circuits (especially RS-232/Triterface circuit power
supply) must be decoupled with a 100 pF tantalupaci#éor. And the decoupling
capacitor must be as close as possible to the chipy

6.2. Power supply decoupling on ME50-169 module

The power supply of ME50-169 module must be neddmpupled. A LC filter must be
placed as close as possible to the radio modulepswpply pin, VDD .

Power Supply O—E I I O Vi

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

A [l e
@ h M s
I . / —a
S —E g
iviizoe
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6.3. RF layout considerations
Basic recommendations must be followed to achieyecal RF layout :
* Itis recommended to fill all unused PCB area adoilne module with ground plane
* The radio module ground pin must be connectedlid goound plane.

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

Ground

Ground
vias

LI D I I O L IO D T N R DN R U I IR
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6.4. Antenna connections on printed circuit boards

Special care must be taken when connecting anr@ant@ma 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 lislesuld be connected to the ground plane
with as many vias as possible, but not too clogbdasignal line.

. T
Er T
)
—3| = W
H
—3 (5
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 adoand under coplanar wave guide
(recommended)
I_ A
J% LT
Cr T
T
% K] W
H
— =G
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 atbaoplanar wave guide (not recommended)
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6.5. MES0-169 Interfacing

Example of a full RS-232 connection between a P@noAutomat (PLC) and ME50-169

uz
\[p—ew SHETWT
[STRTOS OFCTHE
L= D N (P
= lpout 4 ALk
12 _1z.n D T2 0ul
® lA2.0u1 4 RZ.n

2
CS I 2 o Ve
vEC m"F—E 2 ez -
U SP3Z2IEEA-L
L EEZJ_ J_|:5| H,:"‘,.FJ 3BV

2apF a@nF
v 28V

SubD 9 pts
Female Connector

-

EhkRkp
EESipREEE StandBY On/Off
a1 b=+
- Micro-awiteh
vz, P s0f 1
-
L — Z warEr [ ' = u;:r:-%,;i.l."h On/0
02 & — 2 H o0 ——r SW3a . uee
03_a wa_a ) PRoG : !
= 2 m T
m_n%m_. :3 a M—“ |+ !
05A K5 i PELDATA [ LLD3
1084 <> =] .- o e ——{ Myl LG TETK-MIKI-24 Grown
T2 B s R2I COMMENTS:
108-AD-DA < oo —— w3
e e PRLELK 1 - MESE@-169 reflash possible if switch
) ProgFlash® ON at Power On.
- LD3 blink when MESB-163 power on.
- Reset: Internal Pull-Up resistor.
AMTI - WAKEUP  : Internal Pull-Down resistor.
Antenns I5SMhz E‘RE' _ - See table in chapter [V ‘_?;F'm_-o_ut aof
i —— the Module for 10 functionalities
~ a]_ J_ - To aobtain 58 Ohm RF tracks follow
Culaa 'f.'.“ recommendations in chapter V04:
1

| Artenna connection on Printed
Circuit Boards.

TELIT RF Technologies

Emerald Sgus
Rue Evaris is
BE4i@ - SOPHIA ANTIPOLIS

- A |CAEATION DU SCHEMA | TS ze1z-81-26
Full PC Connection WD MODIF. NOM DATE
with MES@-163/SMD T¥PE | NUMERD DU DOCUMENT [IND.[ PAGE | FT

SCHEMAS DE PRINCIPE SCH| PNHA-SCH-B3 | A 173 (A4
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Example of a minimum PC connection with ME50-169 .

U4
= SR
VDD i [—
JE RPN TP o
L14 s lnous g mom| 6 |
2 lrzan p taaoud P VDD|
e csd 2o g mel B
C55 2 ]
229 ',':3‘ J_ + 3
v = ZEQI‘!F‘U—ES, :‘ﬁ JL l SubD 9 pts
2 ca C3 o CIB Female Connector
v 0 8 lea. sHD L 228nF =
CIZJ SPAZIIEEA-L _1 J e
L — 2‘?:'"’- 375V
rhhEFRE
ge:snag33ey
GEBEpEe DG
£
s 1 g WIAKEUP
2 * 4
e 1z E =] =24 = s
] 034 3 T PROG |
0 - ]
e A @ am—-_—||.
WA PRIDATA b
n m 4
e WIE_A BMD
] ]
e DT ADDA &M
= ]
e{ B MDA WE—‘I-
= » =
— e - PRICLE
] ; L]
£
]

5 avs
'H;‘:f‘ ans

AMTI
Antenna 169Mhz E': .
- —

Comments
= Schema for
- Reset
= WAKELP

n
]
—
s
D
]

typical PC connection.

: Internal Pull-Down resistor.

: Internal Pull-Up resistor. no connection needed.
no connection needed.

TELIT RF Technologies

Emerald Square - Bal. D

FRus Evarile
AE4E - SOPHIA

PC Minimum

Gala
ANTIPOLIS

- % |CREATION DU _SCHEWA | T8 2aiz-ai-os||
Connaction IND WODIE nOM__ | DaTe

with MES@-169/5MD

TYPE | MUMERD DU DOCUMENT |IND.| PAGE | FT

SCHEMAS DE PRINCIPE

SCH| PHB-SCH-83 |A|2/3|A4

3

"

il
i
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Example for sensor connection with ME50-169.

Ca7 c4a
22pF 188 F
T J3
< |Reset 1
=2

Zpts Straight

ZmAA type batieries

L
[

far supply
333
R EELE]
VDD Gsdgdcds
Temparature sensor example N
f
2.‘5“ o g o WArEUR
Aoz a a MDT|||
03_A o N PROE |—
O b o
—{ as ] END—-.‘—".
THE | oy ]
kg meaicme-12 7 g eouoams ™
1228 v w084 o GHND
z - a
ID7_AD_BA GHp I
L o
S I0f 2 AT A GHE ——
= = m B
e 1w ! POLCLE s
VDD H N
Exampla : user “Panic” button. g
g:1
A4 Swi
33 Fush Bullen k ﬂb ANTZ
A 2 =|=
Al E'RS *ﬂnl.nnl 158NNz
o L @

R

i

o

e
[

-

Comments

- Schema for sensor connexion.

- Aeset : Internal Pull-Up resistor.

- WAKELP Internal Pull-Down resistor.

= 107_A: Logic InputsOuput (@ to Vdd| with interrupt.
= 103_A & I07_A : Analog Input.

12 bits precision.

TELIT RF Technologies

Emerald Sguare - Bal. D
o

Aus Evariste Ga
@EAID - SOPHIA ANTIPOLIS
A |CREATION DU SCHEMA | TS 2012-21-08
Thermostat example IND MODIF. HOM | DATE
with MES@-169-5MD TYPE [ NUMERD DU DOCUMENT |iND. | PAGE BT
SCHEMAS DE PRINCIPE SCH| PHB-SCH-B83 |A|3/3|A4
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7.

EC Declaration of Conformity

Telit EC DECLARATION OF CONFORMITY
Telit

=
LC

. MESD-189 ipraduct rarma;

[ R

. Telit Communications 5.p.A -loc. Sa llletia, 5.8, 185, Km 2,300, 09122 Cegliar- ITALY (manufaciurer)
This daclaraticn of confamity is issued under te sole responsinility of the manufacturer
Shar: Range Radio Medule for apolication in 188 MHz band

-

Lh

. The object of the declsratior described 3oova is ir sonlormily with the ralevant Carmmunity harmonisation:
Europesn Diractive 192005EC (RETTE)

6 The conformily with the essential requiremants of ihe 1989008 FC has been demonstrated against the
tollowing narmaonized standards:
EN G08530-1:2006 + CORR:ZI06 +

ATT2009 + ATENG + ATZ2011+ Fer arficle 2.1 () Health and Safety of the Lise-
AL2011

EM 301 489" V1,82 _ . :
EN 301 489.3 V1.2 1 For arbele 3.1 (by. Electromagnetic Sompat bilily

EM 300 220-2 V2.4.1 For article 3.2 Effectve use of spectium allocaied

. The conformity assessment procedure -eferred to in Adticle 10, ane delailed in Annex W of Cirective
T19990SEC has been followed with the invaivement of the following Natified Body-
CETECOM [T Services SmbH Untertirkhaimer Stralte G-10, 0-65717 Saarbricken. Genany.
Natified Body Mumbe:; 0682

Thus, C € 0682 is placed on the product

B. The Technical Censtruction File {TCF) ralevant w the product described abeve, and which supports the

Declaration of Confarmity, is held at: Teit Communizaions S04, Via Stazione di Progacco, S/ - 34010
Sgonico [TRISSTE) ITALY

Sgrad for and on benalf of Tellt Communications 5 A

Telit

ME50-169 RF Module User Guide

Trigsite, 2013-07-11 = o
P [y 7 A
‘{ x(l d_"’l L"”/ L @£ e ¥ kS
fl_ Bl ALY gA 2 ¥
EMEA Quality Director RE&D Manager
Gulds Wacher Gianpiers Pilu
Technical Conslbatlioe Tile | JCISETCN3Ea_Revd J

fARd S0 30LE LD 2 (PRA/I008/E)

1vw0300981 Rev.3 - 2013-11-06
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8. Safety Recommendations

READ CAREFULLY

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

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

» Where there is risk of explosion such as gasoliagoss, oil refineries, etc. It is
responsibility of the user to enforce the counégulation and the specific
environment regulation.

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

validity. We recommend following the instructionfstioe hardware user guides for a correct
wiring of the product. The product has to be swggplvith 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 withgims because electrostatic discharges may
damage the product itself. Same cautions have talkes 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 nepéd well as of any project or installation
issue, because the risk of disturbing the GSM neétwoexternal devices or having impact

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

to be installed with care in order to avoid angifegrence with other electronic devices and
has to guarantee a minimum distance from the b2@dyin). 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 inforioats are available on the European
Community website:

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

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

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

Rep
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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/1mW))
E2PROM Electrically Erasable Programmable Read Only Memory
e.r.p Effective radiated power
ETSI European Telecommunication Standard Institute
GFSK Gaussian Frequency Shift Keying
I Input
ISM Industrial, Scientific and Medical
kB KiloByte
kbps Kilobits per second
kcps Kilochips per second
kHz Kilo Hertz
LBT Listen Before Talk
LGA Land Grid Array
MHz Mega Hertz
mwW 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

pC microcontroller
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10. Document History
Revision Date Changes

0 2011-01-03 First release

1 2011-01-24 e Removed 3.6

2 2012-03-14 e Updated J18 Pin signal description in 4.2
e Corrected 4.5
e Corrected 6.5
e Removed 7

3 2013-11-06 » Inserted EC Declaration of Conformity
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