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SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE
NOTICE

While reasonable efforts have been made to assure the accuracy of this document, Telit
assumes no liability resulting from any inaccuracies or omissions in this document, or from
use of the information obtained herein. The information in this document has been
carefully checked and is believed to be reliable. However, no responsibility is assumed for
inaccuracies or omissions. Telit reserves the right to make changes to any products
described herein and reserves the right to revise this document and to make changes
from time to time in content hereof with no obligation to notify any person of revisions or
changes. Telit does not assume any liability arising out of the application or use of any
product, software, or circuit described herein; neither does it convey license under its
patent rights or the rights of others.

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

COPYRIGHTS

This instruction manual and the Telit products described in this instruction manual may be,
include or describe copyrighted Telit material, such as computer programs stored in
semiconductor memories or other media. Laws in the Italy and other countries preserve
for Telit and its licensors certain exclusive rights for copyrighted material, including the
exclusive right to copy, reproduce in any form, distribute and make derivative works of the
copyrighted material. Accordingly, any copyrighted material of Telit and its licensors
contained herein or in the Telit products described in this instruction manual may not be
copied, reproduced, distributed, merged or modified in any manner without the express
written permission of Telit. Furthermore, the purchase of Telit products shall not be
deemed to grant either directly or by implication, estoppel, or otherwise, any license under
the copyrights, patents or patent applications of Telit, as arises by operation of law in the
sale of a product.

COMPUTER SOFTWARE COPYRIGHTS

The Telit and 3rd Party supplied Software (SW) products described in this instruction
manual may include copyrighted Telit and other 3rd Party supplied computer programs
stored in semiconductor memories or other media. Laws in the Italy and other countries
preserve for Telit and other 3rd Party supplied SW certain exclusive rights for copyrighted
computer programs, including the exclusive right to copy or reproduce in any form the
copyrighted computer program. Accordingly, any copyrighted Telit or other 3rd Party
supplied SW computer programs contained in the Telit products described in this
instruction manual may not be copied (reverse engineered) or reproduced in any manner
without the express written permission of Telit or the 3rd Party SW supplier. Furthermore,
the purchase of Telit products shall not be deemed to grant either directly or by
implication, estoppel, or otherwise, any license under the copyrights, patents or patent
applications of Telit or other 3rd Party supplied SW, except for the normal non-exclusive,
royalty free license to use that arises by operation of law in the sale of a product.
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USAGE AND DISCLOSURE RESTRICTIONS
I. License Agreements

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

II.  Copyrighted Materials

Software and documentation are copyrighted materials. Making unauthorized copies is
prohibited by law. No part of the software or documentation may be reproduced,
transmitted, transcribed, stored in a retrieval system, or translated into any language or
computer language, in any form or by any means, without prior written permission of Telit

lll.  High Risk Materials

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

V. Trademarks

TELIT and the Stylized T Logo are registered in Trademark Office. All other product or
service names are the property of their respective owners.

V. Third Party Rights

The software may include Third Party Right software. In this case you agree to comply
with all terms and conditions imposed on you in respect of such separate software. In
addition to Third Party Terms, the disclaimer of warranty and limitation of liability
provisions in this License shall apply to the Third Party Right software.

TELIT HEREBY DISCLAIMS ANY AND ALL WARRANTIES EXPRESS OR IMPLIED
FROM ANY THIRD PARTIES REGARDING ANY SEPARATE FILES, ANY THIRD
PARTY MATERIALS INCLUDED IN THE SOFTWARE, ANY THIRD PARTY MATERIALS
FROM WHICH THE SOFTWARE IS DERIVED (COLLECTIVELY “OTHER CODE”), AND
THE USE OF ANY OR ALL THE OTHER CODE IN CONNECTION WITH THE
SOFTWARE, INCLUDING (WITHOUT LIMITATION) ANY WARRANTIES OF
SATISFACTORY QUALITY OR FITNESS FOR A PARTICULAR PURPOSE.

NO THIRD PARTY LICENSORS OF OTHER CODE SHALL HAVE ANY LIABILITY FOR
ANY  DIRECT, INDIRECT, INCIDENTAL,  SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING WITHOUT LIMITATION LOST PROFITS),
HOWEVER CAUSED AND WHETHER MADE UNDER CONTRACT, TORT OR OTHER
LEGAL THEORY, ARISING IN ANY WAY OUT OF THE USE OR DISTRIBUTION OF
THE OTHER CODE OR THE EXERCISE OF ANY RIGHTS GRANTED UNDER EITHER
OR BOTH THIS LICENSE AND THE LEGAL TERMS APPLICABLE TO ANY SEPARATE
FILES, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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APPLICABILITY TABLE

PRODUCTS PART NUMBER
BN EVK2 3990150474
H B EVK2-M2MAIR EU 3990150502
B M EVK2-M2MAIR NA 3990150525
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1. INTRODUCTION
1.1. Scope

The Aim of this document is the handling description of the developer’s Evaluation KIT
second edition, a laboratory tool named EVK2.

1.2. Audience

All given information shall be used as a guide and a starting point for properly developing
of your product. Obviously this document cannot cover all the hardware solutions and
products that may be designed.

1.3. Contact Info and Support

For general contact, technical support services, technical questions and report
documentation errors contact Telit Technical Support at:

TS-EMEA@telit.com
TS-AMERICAS @telit.com
TS-APAC@telit.com
TS-SRD@telit.com

Alternatively, use:

http://www.telit.com/support

For detailed information about where you can buy the Telit modules or for
recommendations on accessories and components Visit:

http://www.telit.com

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

Telit appreciates feedback from the users of our information.
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14. Text Conventions
@ Danger — This information MUST be followed or catastrophic
equipment failure or bodily injury may occur.

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

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

All dates are in ISO 8601 format, i.e. YYYY-MM-DD.
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1.5. Related Documents
e N.A.
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2. OVERVIEW

The Telit Evaluation Kit (EVK2) provides a robust, future-proof and flexible environment to
streamline all application development based on Telit GSM/GPRS, UMTS/HSPA, CDMA
1x/EV-DO, and LTE module families, significantly reducing time-to-market. The kit
includes a motherboard where to connect the Interface board of a Telit module.

This concept allows the EVK2 to be used across various form factors and product
generations, both present and future. The kit includes a motherboard where to connect
the Interface board of a Telit module. This concept allows the EVK2 to be used across
various form factors and product generations, both present and future. The motherboard
includes the basic interfaces such as power input, SIM card holder, audio monitor outputs,
RS-232, and USB; as well as a Reset button and power switch. The circuit implemented in
the EVK2 motherboard is based on the recommended reference design for the module's
peripheral components and I/O connections. Adapter boards are available for all the
different module families. Adapter boards for modules with board-to-board connectors
may be used for development with a number of different target modules sharing the same

form factor.

2.1. Key Benefits
The Telit EVK2 is a tool designed for engineers, programmers and developers who are

looking to:

e Develop and test applications based on current and future Telit GSM/GPRS,
UMTS/HSPA, CDMA 1x/EV-DO and LTE module families via AT commands
through serial ports.

e Program and/or update any Telit module

e Debug and/or Improve applications based on Telit modules

e Implement simple applications (stand alone function) by executing scripts with a
Python interpreter-equipped module without the need for an external
microprocessor.

e Develop a first-pass proof-of-concept device for a new application

1VV0300704 Rev. 21 Page 11 of 63 2017-02-08
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NOTICE:

The information presented in this document is believed to be accurate
and reliable. However, no responsibility is assumed by Telit
Communications S.p.A. for its use, nor any infringement of patents or
other rights of third parties which may result from its use. No license is
granted by implication or otherwise under any patent rights of Telit
Communications S.p.A. other than for circuitry embodied in Telit
products. This document is subject to change without notice.

2.2. Content of the Kit

The Telit EVK2 package is containing the following items:

Description Quantity
EVK2 Motherboard 1
EVK2 Quick start Guide 1
2 pin Jumper Female connectors 18
USB A-B Cable 1
Red & Black Cable with Plugs 1
GSM-UMTS-LTE MAGNETIC ANTENNA with 1
RG174 cable SMA/M

Power Supply 12V 1
M2M SIM and Instructions (only in EVK2- 1
M2MAir)
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Figure 2-1 EVK2 Motherboard
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3. DESCRIPTION
The EVK2 (CS1139B) is a motherboard that permits to connect and use all the Telit

Module’s Interfaces.

It can be split into several functional blocks depending on the implemented function;

the following drawings show a block diagram and the displacement of the main blocks on

motherboard.
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Figure 3-1 Block Diagram
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The following Image is showing the position of the main functional blocks on the EVK2:

CS1139B
USB ﬁg
o
o
g'ﬁ MODULE INTERFACE
o CONNECTORS
SERIAL PORTS AUDIO LINES
SELECTION  SELECTION
RS232 AUDIO 1
RS232 USB AUDIO 2
STACKED @STATUS
LED
AUDIO
RS232
LEVEL TRANSLATOR

STEP DOWN
CONVERTER

+(5-40)V

+(5-40)V

L

o ele
RESET ON

CURRENT
LIMITER

CHARGER ON

SIM CARD

HOLDER

+3.8V

+6V
CHARGER

Li-lon
Battery

my

Figure 3-2 Functional blocks

3.1. Physical Dimensions

ltem Value

Length 100 mm (max 102,6 mm)

Width 160 mm (max 166,10mm)

Height 47,6 mm (included the support with columns)
Weight 200 gr (without any interface)
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4. POWER SUPPLY

The EVK2 could be powered by different external sources, only one at time. The

requested setting is made inserting the proper jumper connectors in the right position as

described in the following paragraphs.
Be careful to the connections, even if every supply line is protected by a diode against

“polarity reversing” and by a 0Q resistor against “short circuiting”.

4.1. Fixed DC Source
Connect a +3,8V / >= 2A fixed DC source to PL101 respecting the polarization; short pin2

& pin3 — PL104 and pinl & pin2- PL105 by 2 contacts jumper connectors. No other

jumpers are needed.

PL102

S0O101

=3
3
hid J PL101
x |
TERE
PL106 |'_] i @\\/—\ +3,8V INPUT
3.8V +
l_—] PL103
REG% @
BATT @
S0201 Eg Q]
7 PL107
@
@

Figure 4-1 Connection Fixed DC Source

2017-02-08
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4.2 Variable DC Source

Connect a + 5+40 V / >= 1A variable DC source to PL102 (by wires) or to SO101 (by
coaxial plug), with care to the polarities. Short pinl& pin2-PL104 and pinl& pin2-PL105 by
inserting 2 contacts jumper connectors.

No other jumpers are needed.

PL102 PL102
g % | +(5-40)Vin

+

S0O101 S0O101
+(5-40)V in

+
2 2
[E] PL101 [E] PL101
: [@ : [
PL106 Mz |2 PL106 Mo |2
(W (W
PL103 PL103
REG[_ E @ rRee_ @
BATT N @ BATT @
S0201 [ S0201 ey
z PL107 z PLIO7
@ @
% @
+(5-40)V Source +(5-40)V Source
by Plug by wires

Figure 4-2 Connection Variable DC Source

o NOTE:

It is useful set the variable DC source at 6V minimum to avoid
problems with voltage drops due to the length of the wires or the
conductors gauge.
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4.2.1. Power Plug
The following image shows the Power Plug connections for SO101

inner contact
+@

outer contact

Figure 4-3 Power Plug

4.3. Li-lon Battery pack and Charger

Connect a Li-lon battery pack to PL107 with care to the polarity then short pin 2& pin3-
PL105 by inserting the 2 contacts jumper connector.

If the battery pack needs to be recharged, connect a +6V /[0 0,5A fixed DC source to
PL103, with care to the polarity; short PL106 inserting a 2 contacts jumper connector as
shown in figure 4-4: the yellow CHARGE LED will be on during the initial phase of charge.
If you remove the battery pack when the charge stops (no current flows), immediately
REMOVE also the jumper of PL106.

The connections example is in the following image:

SO101

z
z
b
4
=]
<]
PL106 =l

%) Li-lon DC Source plus
% Battery Charger
(3 av
CHARGER ON PL103 —_
;;i% @ r\/afev IN (Charger)
50201 @ L@ I F

Li-lon Battery Pack

Figure 4-4 Connections with Li-lon battery
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WARNING

NEVER CONNECT any Battery Charging source to PL102 without a
connected Battery!!

4.4. Application Notes

4.4.1. Li-lon Battery Pack
The 3.7V Li-lon rechargeable Battery Pack should be connected directly to PL107

connector. Remember to use the connection cables as short as possible, with the
appropriate conductors gauge and the other attributes, such as device power budget and
cable flexibility, in order to match the specified voltage drop (especially during the high
current absorption periods).

To obtain the best performance we suggest a capacity of 1000 mAh (not lower than 500
mAh).

4.4.2. About Current Charger
With a +6V Current Unlimited Source connected to PL103 connector, the battery pack will

be directly charged through VBATT connector pins of the Telit Modules, under control of
the Internal Charge Algorithm (only on models where is implemented).

Depending of the size, the Li-lon cell manufacturers suggest a charge current value not
greater than 1,5C (C= Capacity of the battery pack, expressed in mAh); even if a lower
current means a longer charging time, a current equal to 0,5C is considered to be a good

choice.

With reference to the schematic diagram, sheetl, the Current Limiting Circuit (Q102,
Q103, R106, R107, R108, R109, R110, R111, R112, R113, C105) sets the maximum
value of the Charge Current in respect to the law:

_VbeQ102
R par

—where
Rpar =//R110,R111,R112,R113

Ich

With the default values, the charge current will be ~ 470mA, which will charge Battery

Packs with a capacity from 350mAh to 1000mAh, without any dissipation problem.
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If a higher capacity Battery Pack is needed, you must increment the Time Out in the Telit

Modules.

WARNING

SET THE MAXIMUM VOLTAGE OF the CURRENT UNLIMITED
SOUCE LOWER than +8V.
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5. SERIAL INTERFACES
The EVK2 has a set of switches and level adapters to easily interface the UART (RS232)

port of the modem. The following figure shows the architecture of the available ports.

S0O301 8)
Upper 7
o U303 S 8
2 8 ’ .N\o—/—
1%} E—
< 8 — | AT commands
2= LDO PROGRAM
on/off 3V LDO
F"\a 437V U506
3 1
2 § !
U304 2
(O ; | 2
S0301 Y, N S
Lower ij NMEA (GM862-GPS)
S0O301
U503
USB@0) ,2
O, Port B (0) 8
7
+5V USB
PWR Ena
2
3L\J/5LO%O PortA(O)/Z =ol / RESERVED
VCCIO
SO501  sp2
USB-B
6MHz
ol — 2
us04 DO
XTAL2 Q J—
U509
USB (2) spare
Port B (1 2
f vcelo ort B (1)
PWR Ena
3
USB (1) /2 PortA (1) /3 iy GPS debug
Figure 5-1 Serial Interfaces
5.1. Serial Port Setup

Communications between your application and the Telit modules are allowed connecting
the DTE to the Asynchronous Serial Interfaces of Base-Band Chip, ASCO and ASC1,
through the stacked standard RS232 communications port (double 9 way D-socket
connector at slow data rates of RS232 protocol) or a standard USB-B Series receptacle
(at higher data rates of USB1.1 specification through a CMOS HUB that realizes a

multiple attachment point device).
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UPPER
ATcommands/PROGRAM

LOWER
SERVICE

DB9

) Stacked

_CS11398_
Figure 5-2 Double 9 way D-Socket Connector

The selection is made short circuiting PL302&PL303 (RS232 mode) or PL302&PL301

(USB 1.1 mode) by 10 pieces of 2 contacts jumpers. This solution has been implemented

because you can isolate every single line during the development.

50301

PL303
PL302

RS23LC

RS232 MODE

RS232
STACKED

50501

usB

USB MODE

Figure 5-3 RS232 mode or USB 1.1 mode
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6. AUDIO SECTION

6.1. Overview

Some Telit modules provides one or two (depending of model) analogic audio paths.

Only one could be active at time.

To turn on the audio section on EVK2, please refer to “AF Amplifiers Setting “paragraph
and followings.

To know which are the suggested performances of the EVK2 audio transducers, refer to

“Audio Accessories “paragraph.

6.1.1. Background
The module’s baseband supporting the Analog Audio requires two separated amplifiers

both in RX and in TX section. A couple of amplifiers had to be used with internal audio
transducers (Handset mode, HS) while the other couple of amplifiers must be used with

external audio transducers (Handsfree mode, HF).

Transducers definitions:

Headsets are transducers that receive an electrical signal from a receiver and use
speakers placed in close proximity to the ears to convert the signal into audible sound
waves.

In the context of telecommunication, the word Headset is also commonly understood to
refer to a combination of Headphone and Microphone used for two-way communication,
like with a mobile phone.

Earphones are small Headphones that are placed directly outside of the ear canal, but
without fully enveloping it. They are generally inexpensive and are preferable for their
portability and convenience.

Earpiece A part whether of a telephone receiver or hearing aid, that fits in or is held next

to the ear.

The HS and HF definitions have been kept in the product specification, but with EVK2 we
will refer to Audiol and Audio2 section instead of Handset and Hands-free respectively,

remembering that:

e they can have fully equivalent electrical performances (like the two microphone
amplifiers)

¢ they can activate the same functionalities (like the Echo Canceller module)

e they can offer slightly different performances (like the two speaker buffering
stages)
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6.1.2. Audio Path Selection

The activation of the audio path is made Hardware by AXE line or Software by AT#CAP
command.

If you don’t have any load driving constraint (like a speaker with an impedance coil lower
than 16 ohm), the choice between one or other “block” could be done without
consideration related to the electrical performances; for example in order to overcome the
PCB design difficulties.

6.2. Differential and Single Ended

6.2.1. Concepts
Any voltage can be characterized by a potential difference between two terminals.

The configuration of the two terminals and how the signal is delivered from output to input
allows the signal to be more generally described in one of three ways:

Single-ended signal. This is a signal delivered between a signal trace and a ground. One
terminal for a single-ended connection is always at fixed potential (usually Ground).
Differential Signals. These are signals that travel through a pair of traces. On the signal
pair, neither of the terminals is Ground.

Common mode Signals. They represent a special case of differential signals, also
travelling between a pair of traces, where the voltage potential on both signals is the

same.

6.2.2. Benefits and disadvantages

Differential amplifiers are desirable to use, especially in audio applications where signal
levels are very low such as those from microphones.

Classically, the benefits obtained from differential amplification are:

Increase of Common Mode Rejection Ratio (CMRR)

Differential inputs enable cancellation of any noise common on both inputs. Noise
generated at the input of the amplifier has a greater effect than noise generated at the
output, because any noise on the input is multiplied by the gain of the amplifier.

Increase Signal to Noise Ratio (SNR)

The inputs to the amplifier are especially sensitive to noise because they are typically not
driven by a very low impedance source.

High Rejection in Electromagnetic Interference (EMI)
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Noise immunity is very important in wireless phones because the RF signal is sent in
bursts such that the frequency between bursts is in the audio band. RF rectification is
such a problem that many manufacturers shield the audio portion of the phone.

Double Useful signals level

The signal levels from microphone and the voltage swing to the load are doubled. Then
the AF power to the load it is 4 times the single-ended Afpower at the same voltage
supply.

No output blocking capacitor is needed

Even if the differential outputs are biased at half-supply; no DC voltage exists across the
load. You do not need the big, expensive and heavy blocking capacitors (generally from
33 UF to 1000 uF), lowering the cost and saving PCB space

There is no frequency limiting effect due to the high pass filter network created with the
speaker impedance and the coupling capacitance.

Less shielding is required from amplifier to load

Mainly we have only one disadvantage using differential amplification: the routing of one
more signal line could be more difficult and the additional trace requires more board

space.
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6.2.3. Settings

Connecting your accessories to SO401 in/out connector, you will implement Single Ended
Input/Output configurations.

Removing all 2 contacts jumpers inserted between PL402&PL403 or PL403&PL404, the
in/out lines of our modules will be directly available on PL402 and PL404 connectors.

In such a way, you will be able to implement fully Differential Input/Output configurations.
Only with GC864-QUAD/PY-C2 modules the Ear output lines are AC coupled.

AUDIO 1

1 ‘ AUDIO 2

Figure 6-1 PL402 and PL404 Fully Differential audio lines
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6.3. AF Amplifiers Setting

The Audio Amplifiers selection is made short-circuiting PL403&PL402 (RX Amplifier 1) or
PL403&PL404 (RX Amplifier 2). In such a way you could verify the complete performance
of both audio paths.

N\
~JAUDIO 1
ZIZIIZIE
"AUDIO 1" Block Setting
(ex HANDSET)
\_

"AUDIO 2" Block Setting
(ex HANDSFREE )

Figure 6-2 Base Band Audio Amplifiers selection
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6.4. Audio outputs
The EVK2 output audio signals could be drive a device connected to SO401 (LOW AF
POWER mode) or to PL401 (HIGH AF POWER mode).

6.4.1. Low AF Power Mode

Inserting the 2 contacts jumpers as explained at paragraph 9A, a standard off-the-shelf
Headset should be connected to the SO401 (3 contacts, 2.5mm diameter jack connector).
With such an insertion, the Telit Modules will power the Microphone through a Single

Ended input circuit and the Earpiece through a Single Ended/ AC coupled output circuit.

m
o
2]
0
O
1-MIC+
2 - Earpiece
J; / 3 - Common GND
N ) ‘.,"'
HEADSET "/
Figure 6-3 LowAF Power Mode Figure 6-4 Jack Connector
o The acoustic performance of the Headset (frequency response,

loudness) largely depends by its housing, fitting and acoustic
impedance.

The coil impedance of the Headset should be higher than 15 ohm @
1KHz.
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6.4.2. High AF Power Mode
Connecting an 8 ohm Speaker to PL401 by a 2 contacts female connector, you could

drive it through the 500mW Power Amplifier. In this case the Speaker will be driven in fully
differential configuration, with no side connected to ground and without any output
coupling capacitor. Therefore care must be taken because there is DC voltage on both
sides of the Speaker.
The overall gain of this amplifier can be modified varying the ratios R406/R404 and
R407/R410:

R404 . R407

A, =20——=2¢—— if R404=R407 and R406=R410
! R406 R410
o The coil impedance of the Speaker should be higher than 8 ohm @
1KHz .
<
>
"
O
f
= |-/
: =

Figure 6-5 Speaker Connection
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6.4.2.1. Speaker and Stand-aloe Microphone
If you are using a Speaker, you can connect a stand-alone electret microphone by a

coaxial 2,5mm plug to SO401, respecting the following pin-out:

1-MIC+

2.N.C.
3 - MIC- (GND)

corfl]

Figure 6-6 Microphone Plug pinout

CS1139A

SPEAKER

Microphone

Figure 6-7 Speaker & Microphone connections
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6.4.2.2. Speaker & Headset
If you have chosen to connect the Speaker to HIGH AF POWER output, without having a

stand-alone electret microphone, it is also possible to connect a standard off-the-shelf
Headset to SO401 without any problem, as shown in the image: the AF output signal will

be heard on both Speaker and Earpiece.

WARNING

You must use the right coil impedance depending from audio output
you want to use.

If you sort out the LOW AF POWER solution connecting your Headset
to SO401, the coil impedance must be at least 16Q@1KHz or higher.
If you sort out the HIGH AF POWER solution connecting your Speaker
to PL401, the coil impedance must be at least 8Q@1KHz or higher.

CS1139A

Speaker

Headset

Electrete Microphone

Figure 6-8 Speaker & Headset connections
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6.5. Electrical Characteristics

The following tables show the suggested specification to obtain the best performance from

off-the-shelf accessories.

6.5.1. Headset

Microphone electrical characteristics

Item

Value

Nominal sensitivity

-45dBVrms/1Pa (+/- 3dB)

Line coupling AC
Nominal Voltage 2V
Range of Using Voltage (1+10)V

Consumption Current

(150500 ) A

Impedance

2,2KQ

Signal to Noise Ratio

56dB /1KHz/1Pa (A curve)

Inner EMI capacitor between terminals 10pF, 33pF
Earpiece electrical characteristics

ltem Value
Rated Input Power 5mwW
Maximum Input Power 20mw

Coil Impedance

32Q £ 50 @ 1kHz

SPL

95+3 dB @ 1KHz/1mW sine wave
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Resonance frequency (Fo)

< 350Hz

Useful Bandwidth

Fo + 8000 Hz @ -3dB

6.5.2. Stand-Alone microphone

Microphone electrical characteristics

Item

Value

Nominal sensitivity

-45dBV,ms/1Pa (+/- 3dB)

Line coupling AC
Nominal Voltage 2V
Range of Using Voltage (1+10)V

Consumption Current

(150500 ) pA

Impedance 2,2KQ

Signal to Noise Ratio 56dB /1KHz/1Pa /A curve
EMI capacitor between terminals 10pF, 33pF

6.5.3. Speaker

Speaker electrical characteristics

Item Value

Rated Input Power 500 mW

Maximum Input Power A

Coil Impedance >8Q
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Telit
SPL >85+3 dB @ 1KHz
Resonance frequency (Fo) < 350Hz
Useful Bandwidth Fo - 8000 Hz @ -3dB
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7. INDICATION AND SERVICES
7.1. Optical Indicators
7.1.1. Status LED

It is a debug aid that shows information on the network service availability and Call status.

The LED status is depending on the used module. However an example of behaviour is

the following:

LED Status Device Status

Permanently off Device off

Fast blinking (period 1s, Ton 0,5s) Net search / Not registered / turning off
Slow blinking (period 3s, Ton 0,3s) Registered: full service

Permanently on A call is active

The STAT LED position is shown in the following image:

STATUS
LED

Figure 7-1 STAT LED
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7.1.2. Charge LED

LED Status Meaning

Always on Start Charge/ Hugh current Charge in act
Always off Low current Charge in act/Charge stop

The LED position on PCB is described in the following image:

CHARGER ON |

]
3
25
Q ‘,@
CS1139B  /

Figure 7-2 Charge LED

7.2. Switches
It is possible to power On/Off or Reset the EVK2/Module using two push buttons.

7.2.1. Power ON Switch
With this button is possible to Power On the module.

The ON/OFF functionality and its use is depending on the used module.

Please refer to the related Module’s Hardware User Guide and Interface’s User Guide.
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7.2.2. RESET/SHUTDOWN Switch
With this button is possible to RESET or unconditionally power off the module.

Whenever the RESET SWITCH is pressed, you could reset the Telit module in use.

When the device is reset, it stops any operation without doing any detach operation from
the network where it is registered and it reboots after the release of the Reset Switch.

This behaviour is not a proper shut down because any Wireless module is requested to
issue a detach request at turning off. For this reason the Reset pressing action must not
be used to normally reboot/shutting down the device, but only as an emergency exit in the
rare case the device remains stuck waiting for some network response.

The RESET is internally controlled at start-up to achieve always a proper power-on reset
sequence, so there is no need to control this pin on start-up. It may only be used to reset
a device already on that is not responding to any command.

The RESET functionality and its use is depending on the used module.

Please refer to the related Module’s Hardware User Guide and Interface’s User Guide.

INTERFACE Board | [

CS1 1 398 EVK Board

RESET ON

Figure 7-3 Buttons Position
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8. MODULE’S INTERFACE

8.1. General Description

The interface boards convert the module connection technology (board-to-board or BGA
soldering) into a PTH pin connector. The part of the basic interfaces is served by the
motherboard, whereas specific interfaces according to the type of the module (antenna,
general purpose inputs/outputs GPIO, ADC/DAC, UART) are available on the adapter
board to connect it to the user applications, extension boards, measurements equipment
or other tools. All connections are made through 2x40 contacts connectors.

It is possible to use these Interface Boards also in stand-alone mode, inserting the “not
mounted” components (related to RESET BUTTON, ON BUTTON, SIM HOLDER and
STATUS LED functions) plus the use of an external level translator circuit.

Please refer to the module’s Hardware User guide and Interface User guide for their

compatibility with EVK2 mainboard and the related Interface part number to be used.

8.2. Interface Connection
The connections between CS1139B and any Telit module’s Interface are made through
two 40 pin male connectors (PL201 and PL202).

The following image is showing their position on EVK2:

CS1139B

Lea PL201 PL202 Dﬁ

MODULE INTERFACE
CONNECTORS —

The - QE e

W
- -
45
RS5232 I = 1 s 5 i) Dcwm{:sa

STACKED gemus

v ] RESET ON

HOLBER
sopaen cD ) )

Figure 8-1 Interface Connection
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Interface Board must be inserted on CS1139B paying great attention to match the position
of the main connectors; this has been made easy with a mechanical key. See the

following example:

5  CS1150B
g ®)
CS1139B

Figure 8-2 Connection interface Board
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8.3.

Interface Connection Pinout

The connections between CS1139B and every Telit module Interface Board are made

through two 40 pin male connectors. Theirs pin functions are listed in the following tables:

PL201

Pin Signal Type Function

1 NC - Do not connect

2 TX_ Trace Digital Output to RS232 or USB level translators
3 RX_Trace Digital Input from RS232 or USB level translators
4 IIC_SDA HW Digital In/Out from/to USB level translators

5 GND DC voltage Power

6 IIC_SCL_HW Digital Input from USB level translators

7 SSCO_CLK Digital Output to USB level translators

8 SSCO_MTSR Digital In/Out from/to USB level translators

9 SSCO_MRST Digital In/Out from/to USB level translators

10 NC - -

11 GND DC voltage Power

12 GND DC voltage Power

13 GND DC voltage Power

14 GND DC voltage Power

15 C109/DCD Digital Output to RS232 or USB level translator
16 C104/RXD Digital Output to RS232 or USB level translator

1VV0300704 Rev. 21
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17 C103/TXD Digital Input from RS232 or USB level translator
18 C108/DTR Digital Input from RS232 or USB level translator
19 GND DC voltage Power

20 C107/DSR Digital Output to RS232 or USB level translator
21 C105/RTS Digital Input from RS232 or USB level translator
22 C106/CTS Digital Output to RS232 or USB level translator
23 C125/RING Digital Output to RS232 or USB level translator
24 NC -

25 GND DC voltage Power

26 GND DC voltage Power

27 GND DC voltage Power

28 GND DC voltage Power

29 EAR_HF+ AC Out Voltage Audio

30 EAR_MT- AC Out Voltage Audio

31 EAR_HF- AC Out Voltage Audio

32 EAR_MT+ AC Out Voltage Audio

33 AXE DC voltage INT/EXT Switching

34 MIC_HF- AC In Voltage Audio

35 MIC_MT+ AC In Voltage Audio

36 MIC_HF+ AC In Voltage Audio

1VV0300704 Rev. 21
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37 MIC_MT- AC In Voltage Audio
38 GND DC voltage Power
39 GND DC voltage Power
40 GND DC voltage Power
PL202

Pin Signal Type Function
1 VBATT DC voltage Power
2 VBATT DC voltage Power
3 VBATT DC voltage Power
4 VBATT DC voltage Power
5 GND DC voltage Power
6 GND DC voltage Power
7 GND DC voltage Power
8 GND DC voltage Power
9 CHARGE DC voltage Power
10 CHARGE DC voltage Power
11 GND DC voltage Power
12 GND DC voltage Power

1VV0300704 Rev. 21
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13 GND DC voltage Power

14 GND DC voltage Power

15 ON_OFF* DC voltage Pull up to VBATT
16 NC - -

17 RESET* DC voltage Module Reset

18 NC - -

19 NC - -

20 NC - -

21 STAT_LED Open Collector Status Indicator LED
22 NC - -

23 NC - -

24 NC - -

25 GND DC voltage Power

26 GND DC voltage Power

27 GND DC voltage Power

28 GND DC voltage Power

29 NC - -

30 NC - -

31 SIMIO 3V Only SIM Data I/O

32 SIMCLK Digital Signal SIM Clock

1VvV0300704 Rev. 21
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33 SIMRST DC voltage SIM Reset

34 SIMVCC DC voltage SIM Power

35 SIMIN DC voltage SIM inside detector
36 NC - -

37 NC - -

38 GND DC voltage Power

39 GND DC voltage Power

40 GND DC voltage Power
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9. STARTUP PROCEDURE

The motherboard factory setup is:

Item Value
Serial port RS232
DC source + (5+40) V /> 1A

Batt.Charger connector (PL106)

On

Audio Amplifier

Audio 1

Respect the following order to use the EVK2:

insert your SIM card

switch ON the power supply

on used Module)

set properly all jumpers in the desired position

plug the module Interface board into PL201 and PL202

connect the antenna to RF connector (on module or on Interface Board)
connect the audio accessories if required

plug the external power supply into the right socket, depending from DC source

connect the serial cable between your PC and UART (RS232 or USB 1.1)
push ON/OFF button on EVK Board to power on the module (function depending

Your EVK2 should now be operational and with the module ready to receive AT

Commands.

o NOTE:

When you use USB port, it is very important to respect the following

sequences:

Start: first turning ON the EVK2 and then connecting it to the PC
Stop: first disconnecting the PC and then turning OFF the EVK2
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EVK2 SCHEMATICS
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Figure 10-6 Scheme
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10.1.
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11. FIRMWARE UPDATE

You can update the Telit Module firmware through the serial cables (RS232 or USB
depending on module’s characteristics) used for the communication with a PC. The
firmware update can be done with a specific software tool provided by Telit that runs on
windows based PCs.

All levels are conformed to RS232 and V.24 standard and a PC serial port can be directly

connected to this connector.
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12. SAFETY RECOMMENDATIONS

READ CAREFULLY

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

e Where it can interfere with other electronic devices in environments such as
hospitals, airports, aircrafts, etc.

e Where there is risk of explosion such as gasoline stations, oil refineries, etc. It is
the responsibility of the user to enforce the country regulation and the specific
environment regulation.

Do not disassemble the product; any mark of tampering will compromise the warranty
validity. We recommend following the instructions of the hardware user guides for correct
wiring of the product. The product has to be supplied with a stabilized voltage source and
the wiring has to be conformed to the security and fire prevention regulations. The product
has to be handled with care, avoiding any contact with the pins because electrostatic
discharges may damage the product itself. Same cautions have to be taken for the SIM,
checking carefully the instruction for its use. Do not insert or remove the SIM when the
product is in power saving mode.

The system integrator is responsible for the functioning of the final product; therefore, care
has to be taken to the external components of the module, as well as any project or
installation issue, because the risk of disturbing the GSM network or external devices or
having impact on the security. Should there be any doubt, please refer to the technical
documentation and the regulations in force. Every module has to be equipped with a
proper antenna with specific characteristics. The antenna has to be installed with care in
order to avoid any interference with other electronic devices and has to guarantee a
minimum distance from the body (20 cm). In case this requirement cannot be satisfied, the
system integrator has to assess the final product against the SAR regulation.

The European Community provides some Directives for the electronic equipment
introduced on the market. All of the relevant information is available on the European
Community website:

The text of the Directive 99/05 regarding telecommunication equipment is available,

while the applicable Directives (Low Voltage and EMC) are available at:
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12.1. Disposal of this product in the European Union

According to the WEEE Directive 2012/19/EU, the crossed-out wheeled bin

symbol on the product or on its packaging indicates that the product must not

be disposed of with your other household waste.

For equipment in private household, it's user’s responsibility to dispose of his

waste equipment by handing it over to a designated collection point for the _
recycling of waste electrical and electronic equipment. For more information about where
you can drop off your waste equipment from private household for recycling, please
contact your local city office, your household waste disposal service or the retailer where
you purchased the product. As a producer of electronic devices, TELIT provides for the
financing of the treatment and recycling of waste returned through the designated
collection points in accordance with local requirements. If you have professional electronic
equipment that you purchased directly from TELIT that you wish to have picked up for
recycling, please contact us to receive necessary information and instructions. The
separate collection and recycling of your waste equipment at the time of disposal will help
to conserve natural resources and ensure that it is recycled in a manner that protects

human health and the environment.

Reference Directives:
2012/19/EU Directive of the European Parliament and of the Council of 4 July 2012 on

waste electrical and electronic equipment (WEEE).

12.2. Disposal of this product in other countries outside the European Union
Please dispose of this product in accordance with local requirements; contact your local

authorities or dealer and ask for the correct method of disposal.
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13. ACRONYMS

ARFCN Absolute Radio Frequency Channel Number

AT Attention command

CTS Clear To Send

DCD Data Carrier Detect

DCE Data Communication Equipment

DCS Digital Cellular System

DSR Data Set Ready

DTE Data Terminal Equipment

DTMF Dual Tone Multi Frequency

DTR Data Terminal Ready

GLONASS Global positioning system maintained by the Russian Space Forces

GNSS Any single or combined satellite navigation system (GPS, GLONASS
and combined GPS/GLONASS)

GPRS Global Packet Radio Service

GPS Global Positioning System

GSM Global System Mobile

IME] International Mobile Equipment Identity

ME Mobile Equipment

NMEA National Marine Electronics Association

RTS Request To Send

SMS Short Message Service

1VV0300704 Rev. 21
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TE Terminal Equipment

LTE Long Term Evolution
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