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DISCLAIMER

The information contained in this document is the p
information of Telit Communications S.p.A. and its
(“TELIT”). The contents are confidential and any di

persons other than the officers, employees, agents
subcontractors of the owner or licensee of this doc
without the prior written consent of Telit, is stri
prohibited.

Telit makes every effort to ensure the quality of t
information it makes available. Notwithstanding the

Telit does not make any warranty as to the informat

herein, and does not accept any liability for any i

or damage of any kind incurred by use of or relianc
information.

Telit disclaims any and all responsibility for the

of the devices characterized in this document, and

the application of the device must comply with the
standards of the applicable country, and where appl

the relevant wiring rules.

Telit reserves the right to make modifications, add

deletions to this document due to typographical err
inaccurate information, or improvements to programs
equipment at any time and without notice. Such chan
nevertheless be incorporated into new editions of t
application note.
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1.2.

1.3.

1.4.

Introduction

Scope

The aim of this document is the description of some
useful for developing a product with the Telit GL86

Audience

This document is intended for Telit customers, who
about to implement their applications using our GL8

Contact Information, Support

For general contact, technical support, to report d
and to order manuals, contact Telit's Technical Sup
at:

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

Alternatively, use:
http://www.telit.com/en/products/technical-support-

hardware solutions
5 module.

are integrators,
65 modules.

ocumentation errors
port Center (TTSC)

center/contact.php

For detailed information about where you can buy th
for recommendations on accessories and components v
http://www.telit.com

To register for product news and announcements or f
contact Telit's Technical Support Center (TTSC).

Our aim is to make this guide as helpful as possibl

of your comments and suggestions for improvements.
Telit appreciates feedback from the users of our in

Document Organization

This document contains the following chapters:

Chapter 1: “Introduction”
audience, contact and sup

=

ort information, and text

e Telit modules or
isit:

or product questions
e. Keep us informed

formation.

provides a scope for this document, target

conventions.

B e —to RS o BV, = —
Reproduction forbidden without Telit Communications
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Chapter 2: “Overview” provides an overview of the document.

Chapter 3: “GL865 Mechanical Dimensions”

Chapter 4: “GL865 Module Connections " deals with the pin out
configuration and layout.

Chapter 5: “Hardware Commands” How to operate on the module via
hardware.

Chapter 6: “Power supply” Power supply requirements and general design
rules.

Chapter 7: “Antenna” The antenna connection and board layout design are

the most important parts in the full product design

Chapter 8: “Logic Level specifications” Specific values adopted in the
implementation of logic levels for this module.

Chapter 9: “Serial ports” The serial port on the Telit GL865 is the
core of the interface between the module and OEM ha rdware

Chapter 10: “Audio Section overview” Refers to the audio blocks of the
Base Band Chip of the GL865 Telit Modules.

Chapter 11: “General Purpose /0" How the general purpose I/O pads can
be configured.

Chapter 12 “DAC and ADC Section” Deals with these two kind of
converters.
Chapter 13: “Mounting the GL865 on the application board”
Recommendations and specifics on how to mount the m odule on the user’s
board.

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

HELE
Reproduction forbidd
page 7 of 79
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Caution or Warning — Alerts the user to important p oints about
integrating the module, if these points are not fol lowed, the module
and end user equipment may fail or malfunction.

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

A\

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

. Telit's GSM/GPRS Family Software User Guide, 1vw030 0784
. Audio settings application note , 80000NT10007a

. Digital Voice Interface Application Note, B0000NT10 004a
. GL865 Product description, 80370ST10080a

. SIM Holder Design Guides, 80000NT10001a

. AT Commands Reference Guide, 80000ST10025a

. Telit EVK2 User Guide, 1vwv0300704

1.7. Document History

Revi si on Dat e Changes
ISSUE#0  2011-01-05 First ISSUE
ISSUE#1 2011-07-22 Add FCC IC note in Safety recommendations
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Overview

The aim of this document is the description of some
solutions useful for developing a product with the
module.

In this document all the basic functions of a mobil

be taken into account; for each one of them a prope
solution will be suggested and eventually the wrong
and common errors to be avoided will be evidenced.
this document cannot embrace the whole hardware sol
products that may be designed. The wrong solutions
shall be considered as mandatory, while the suggest
configurations shall not be considered mandatory, i
information given shall be used as a guide and a st

for properly developing your product with the Telit

For further hardware details that may not be explai
document refer to the Telit GL865 Product Descripti
where all the hardware information is reported.

NOTICE:

( EN) The integration of the GSM/GPRS
user application shall be done according to the des
described in this manual.

(IT) L'integrazione del modulo cellulare GSM/GPRS
dell’applicazione dell’'utente dovra rispettare le i
progettuali descritte in questo manuale.

(DE) Die Integration des
muf gemaf der in diesem Dokument beschriebenen Kuns
erfolgen.

(SL) Integracija GSM/GPRS
morala upostevati projektna navodila, opisana v tem

(SP) La utilizacion del modulo GSM/GPRS
usos para los cuales ha sido desefiado descritos en
usuario.

(FR) L’intégration du module cellulaire GSM/GPRS
I'application de I'utilisateur sera faite selon les
conception décrites dans ce manuel.

hardware
Telit GL865

e phone will
r hardware
solutions
Obviously
utions and
to be avoided
ed hardware
nstead the
arting point
GL865 module.
ned in this
on document

GL865 cellular module within
ign rules

GL865 all'interno
ndicazioni

GL 865 GSM/GPRS Mobilfunk-Moduls in ein Gerat
truktionsregeln

GL865 modula v uporabniski aplikaciji bo
[ &niku.

GL 865 debe ser conforme a los
este manual del

GL865 dans
regles de

(HE) vy OTIOT S0 S s 1002 0T Toona Nk M nK ow? Upans MEBErss

JDEN DY gLRes

The information presented in this document is belie
accurate and reliable. However, no respon3|blllty i

ved to be
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Telit Communications S.p.A. for its use, nor any in fringement of
patents or other rights of third parties which may result from
its use. No license is granted by implication or ot herwise under
any patent rights of Telit Communications S.p.A. ot her than for
circuitry embodied in Telit products. This document is subject

to change without notice.

iy i A7 /
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3. GL865 Mechanical Dimensions

The GL865 overall dimensions are:

* Length: 24.4 mm
*  Width: 24.4 mm
* Thickness: 2.7 mm
*  Weight 2.48¢g
;ETAIL A 2. 14013 ) B
Rt e SCALE 10:
|
Q&:‘V
SEE DETAIL A—y 0 S
A_-—! I'\ R ! N o
Ty o (2. R Al S A
- | oo . = - \ 1=
| | zﬂ | =
i 2 §| 3 : =8
P 31— T 1o "
©— 0+ & : : | =
Lo e ' \ =
G i- * : | g
! — e =+ St
AYYATAYAE TAYaYara £ nAMANN é RTATATGTATA
;:j[o s r SECTION A-A 4—“‘“? -

4.6

e /-

- ol { J
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Pad Signal I/O Function Note Type
Audio
20 EAR- AO Earphone signal output, phase - Audio
21 EAR+ AO Earphone signal output, phase + Audio
22 MIC- Al Mic.signal input; phase- Audio
24 MIC+ Al Mic.signal input; phase+ Audio
23 AGND - Analog Ground -
SIM card interface
) External SIM signal — Power supply for
9 SIMVCC the SIM 1,8/3Vv
10 SIMRST (@] External SIM signal — Reset 1,8/3V
11 SIMCLK (@] External SIM signal — Clock 1,8/3V
i SIMIO U External SIM signal — Data I/O 4.7K 1,8/3V
(0] Pull up
X
All
GPIO Presence SIM input
can be Sl I (See para 11.9) (ORI ieN
program
med
Trace
44 RXD_AUX | Auxiliary UART (RX Data) CMOS 2.8V
45 TXD_AUX o Auxiliary UART (TX Data) CMOS 2.8V
Prog. / Data + HW Flow Control
Output for Data carrier detect signal
1 C109/DCD/GPO o (DCD) to DTE CMOS 2.8V
/ GP output
Output for Ring indicator signal (RI)
2 C125/RING/GPO (0] to DTE CMOS 2.8V
/ GP output
Output for Data set ready signal (DSR)
3 C107/DSR/GPO o to DTE CMOS 2.8V
/ GP output
Input for Data terminal ready signal
4 C108/DTR/GPI | (DTR) from DTE CMOS 2.8V
/ GP input
Input for Request to send signal (RTS)
5 C105/RTS/GPI | from DTE CMOS 2.8V
/ GP input
Output for Clear to send signal (CTS)
6 C106/CTS/GPO (0] to DTE CMOS 2.8V
/ GP output
C103/TXD | Serial data input (TXD) from DTE CMOS 2.8V
C104/RXD O Serial data output to DTE CMOS 2.8V
DAC and ADC
13 ADC_IN1 Al Analog/Digital converter input A/ID
14 ADC_IN2 Al Analog/Digital converter input A/ID
15 DAC_OUT AO Digital/Analog converter output D/IA

page 13 of 79
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Pad Signal Ilo Function Note Type
Miscellaneous Functions
30 VRTC AO VRTC Backup Power
47 RESET* | Reset input CMOS 1.8V
2.8V stabilized output Imax=100mA Power Out
43 VEAPSHTAIRAORT | © / Power ON monitor 2.8V
34 Antenna O Antenna output — 50 Q RF
GPIO
GPIO_01/ I/ | GPIOO01 Configurable GPIO
i DVI_WAO O | / Digital Audio Interface (WAQ) iz
GPIO02 Configurable GPIO / Jammer
41 GP'O—E?\%’ o J Ilo Detect Report CMOS 2.8V
— / Digital Audio Interface (RX)
GPIO_03/ I/ | GPIO03 Configurable GPIO
= DVI_TX 0 | / Digital Audio Interface (TX) S 2
GPIO_04/TX i GPIO04 Configurable GPIO / TX Disable
39 Disable / o input CMOS 2.8V
DVI_CLK / Digital Audio Interface (CLK)
GPIO_05/ I/ | GPIOO05 Configurable GPIO
2 RFTXMON O | / Transmitter ON monitor iRz
I/ GPI006 Configurable GPIO
28 GPIO_06 / ALARM o | /ALARM CMOS 2.8V
GPIO_07/ I/ | GPIOO07 Configurable GPIO
2l BUZZER O | /Buzzer iRz
GPIO_08/ I/ | GPIO08 Configurable GPIO
= STAT_LED O | / STAT LED Sl
Power Supply
38 VBATT - Main power supply (Baseband) Power
37 VBATT_PA - Main power supply (Radio PA) Power
23 AGND - AF Signal Ground (see audio section) AF Signal
32 GND - Ground Power
33 GND - Ground Power
35 GND - Ground Power
36 GND - Ground Power
46 GND - Ground Power
RESERVED
48 -
16 -
17 -
18 -
19 R
25 -
31 -

& WARNING:

Reserved pins must not be connected.

|
e
B |
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NOTE:

If not used, almost all pins should be left disconn ected. The
only exceptions are the following pins:

pin signal
38, 37 VBATT & VBATT_PA
32, 33, 35, 36, 46 GND

23 AGND
7 TXD
8 RXD
5 RTS

43 V_AUX/PWRMON
47 RESET*
45 TXD_AUX
44 RXD_AUX

i
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4.2. Pin Layout
TOP VIEW
>
C(I
e _ ¥
z Z
5 383
= =
o =2 a0 =2 2
% X = 238248 Z
5 35 D o — N o < |
T - < < R C>|C’|C’C’||:|:
X8 aoqa 2 C 00O
= < = = = = < <
O W Z % X | o oo omm
zxe OF R > G606 > >
) laz) e gl () (o) @@ @ & &
€109/DCD ) & GND
C125/RING [)2) O O @ GND
C107/DSR 2) & ANTENNA
C108/DTR 2 6% GND
C105/RTS [5) O O G GND
C106/CTS & NC/RFU
C103/TXD 7 & VRTC
C104/RXD O O €| GPIO_05/RFTXMON
SIMVCC ) s GPIO_06/ALARM
SIMRTS @ GPIO_07/BUZZER
SIMCLK ~ [i1) O O O O ¢ GPIO_08/STAT_LED
SIMIO 52 & NC/RFU
(B () (8 (B (1) () @@ E R E
'_
2232202 g D
oo ELK Coaodzd
oo« G 00 O <20 2
4 < 02 2 2 Z W W= =

NOTE:

The pin defined as NC/RFU has to be considered RESE RVED and
don’t connect on any pin in the application.
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5. Hardware Commands

5.1. Auto-Turning ON the GL865
To Auto-turn on the GL865, the power supply must be applied on
the power pins VBATT and VBATT_PA, after 1000 m-sec onds, the

V_AUX / PWRMONpin will be at the high logic level and the module
can be consider fully operating.

When the power supply voltage is lower than 3.4V, a fter 4000 m-
seconds, the V_AUX / PWRMONDpin will be at the high logic level
and the module can be consider fully operating.

The following flow chart shows the proper turn on p rocedure:

[Modem ON Proc . }

l

Ie
PWR supply = Delay 300mS
ON?
v
Y Enter AT<CR>

AT init sequence

AT answer in
second ?

Delay 1s - 4s
for Low Voltage

Modem Reset Proc

S.p.A.;written authorization - All Rights Reserved
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NOTE:
The power supply on the pins VBATT and VBATT_PA mus t be applied
at the same time or for the special application in the first
apply the VBATT_PA and in second time apply VBATT, never vice

versa in this case can be damage the unit.

NOTE:

In order to avoid a back powering effect it is reco mmended to
avoid having any HIGH logic level signal applied to the digital
pins of the GL865 when the module is powered OFF or during an
ON/OFF transition.

A flow chart showing the AT command managing proced ure is displayed below:

Delay 300mS

v
Enter AT<CR>

AT answer in
1second ?

supply

|

[ Modem ON Proc.

\
[ Disconnect PWR

LB o l
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Turning OFF the GL865
Turning off of the device can be done in two ways:
* General turn OFF

e Processor turn OFF

General turn OFF — disconnect the power supply from the both
power pins VBATT and VBATT_PA at the same time. In this case all
parts of the module are in OFF condition, any power consumption
is present.

Processor turn OFF — disconnect the power supply on ly from the
power pin VBATT, the power pin VBATT_PA can be conn ected to
power supply, in this case a low, about 30uA, power consumption
is present

Before any of both OFF procedure will be applied, t he AT#SYSHALT
AT command must be send (see AT Commands Reference Guide,
80000ST10025a), after the OK response message, chec kthe V_AUX/
PWRMONpin, when the logic level is low the module can be

consider fully not operating and at this moment is possible
disconnect the Power Supply

The following flow chart shows the proper turnoff p rocedure:

i

S.p.A.;written authorization - All Rights Reserved
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Modem OFF
Proc.

Disconnect PWR
supply

Place AT command
AT#SYSHALT

v

Wait
PWRMON =OFF
or
15s timeout

v
Disconnect PWR 1 v Delay 1.5s Modem ON
supply J Proc .
TIP:

To check if the device has been powered off, the ha rdware line
PWRMON must be monitored. The device is powered off when PWRMON
goes low.

NOTE:

In order to avoid a back powering effect it is reco mmended to
avoid having any HIGH logic level signal applied to the digital
pins of the GL865 when the module is powered OFF or during an
ON/OFF transition.

Reproduction forbidden without Telit Communications S.p.A. written authorization - All Rights Reserved
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Resetting the GL865

Hardware Unconditional restart

WARNING:

The hardware unconditional Restart must not be used during
normal operation of the device since it does not de tach the
device from the network. It shall be kept as an eme rgency exit
procedure to be done in the rare case that the devi ce gets
stacked waiting for some network or SIM responses.

To unconditionally reboot the GL865, the pad RESET* must be tied

low for at least 200 milliseconds and then released

NOTE:

Do not use any pull up resistor on the RESET* line
pole digital output. Using pull up resistor may bri

up problems on the GL865 power regulator and improp
functioning of the module. The line RESET* must be
only in open collector configuration; the transisto
connected as close as possible to the RESET* pin.

TIP:

The unconditional hardware restart must always be i
the boards and the software must use it as an emerg
procedure.

nor any totem
ng to latch

er

connected

r must be

mplemented on
ency exit

A simple circuit to do it is:

RESET#

S

Unconditional Reboot
Impulse
D

S.p.A.;written authorization - All Rights Reserved
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In the following flow chart is detailed the proper restart
procedure:

Modem Reset
Proc

Reset = LOW

\ 4
Delay 200ms

A\ 4
Reset = HIGH

Y Delav 1.5 Disconnect PWR Modem ON
elay 1,08 supply Proc .
N

NOTE:

In order to avoid a back powering effect it is reco mmended to
avoid having any HIGH logic level signal applied to the digital
pins of the GL865 when the module is powered OFF or during an
ON/OFF transition.

LB o l
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Power Supply

The power supply circuitry and board layout are a v ery important
part in the full product design and they strongly r eflect on the
product overall performances, hence read carefully the
requirements and the guidelines that will follow fo r a proper
design.

Power Supply Requirements

The external power supply must be connected to VBAT T & VBATT_PA
signals and must fulfill the following requirements :

POWER SUPPLY

Nominal Supply Voltage 3.8V

Normal Operating Voltage 3.4V+420V

Range

Extended Operating Voltage 322V+450V

Range
NOTE:
The Operating Voltage Range MUST never be exceeded; care must be
taken in order to fulfil min/max voltage requiremen t.
NOTE:
Overshoot voltage (regarding MAX Extended Operating Voltage) and
drop in voltage (regarding MIN Extended Operating V oltage) MUST
never be exceeded;
The “Extended Operating Voltage Range” can be used only with
completely assumption and application of the HW Use r guide
suggestions.
NOTE:
When the power supply voltage is lower than 3.4V, a fter 4000 m-
seconds, the V_AUX / PWRMONpin will be at the high logic level
and the module can be consider fully operating. See para 5.1.

: ¥ 7 /V
A
15"" 7
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6.2. Power Consumption
The GL865 power consumptions are:
GL 865
Average _
Mode (MA) Mode description
SWITCHED OFF Module power supplied only on VBATT_PA pin,
Switched Off <5uA the VBATT pin is not power supplied.
Switched Off Module power supplied on VBATT_PA pin and
with <650uA VBATT pin, the at command AT#SYSHALTIis
AT#SYSHALT applied.
IDLE mode
AT+CEUN=1 21.0 Normal mode: full functionality of the
module
AT+CEUN=4 18,0 Dlsgbled TX and RX; module is not
registered on the network
_ 3,9 Paging Multiframe 2
'_A;—JrCFUN_O or 2,5 Paging Multiframe 3
- 2,4 Paging Multiframe 4
1,5 Paging Multiframe 9

CSD TX and RX mode
GSM900 CSD PL5 | 230
DCS1800 CSD

GSM VOICE CALL

PLO 180
GPRS (class 8) 1TX
GSM900 PL5 225 GPRS Sending data mode
DCS1800 PLO 175
GPRS (class 10) 2TX
GSM900 PL5 360 GPRS Sending data mode
DCS1800 PLO 300
The GSM system is made in a way that the RF transmi ssion is
not continuous, else it is packed into bursts at a base
frequency of about 216 Hz, and the relative current peaks
can be as high as about 2A. Therefore the power sup ply has
to be designed in order to withstand with these cu rrent
peaks without big voltage drops; this means that bo th the
electrical design and the board layout must be desi gned for
this current flow.
If the layout of the PCB is not well designed a str ong
noise floor is generated on the ground and the supp ly; this
will reflect on all the audio paths producing an au dible
annoying noise at 216 Hz; if the voltage drop durin g the

peak current absorption is too much, then the devic
even shutdown as a consequence of the supply voltag

\, r 9522\
i |
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NOTE:

The electrical design for the Power supply should b e made
ensuring it will be capable of a peak current outpu t of at least
2A.
6.3. General Design Rules
The principal guidelines for the Power Supply Desig n embrace

three different design steps:
¢ the electrical design
* the thermal design
e the PCB layout.

6.3.1. Electrical Design Guidelines

The electrical design of the power supply depends s trongly from
the power source where this power is drained. We wi Il
distinguish them into three categories:

e« +5Vinput (typically PC internal regulator output )

e +12V input (typically automotive)

* Battery

6.3.1.1. + 5V input Source Power Supply Design Guidelines

The desired output for the power supply is 3.8V, he nce there's
not a big difference between the input source and t he desired
output and a linear regulator can be used. A switch ing power
supply will not be suited because of the low drop o ut
requirements.
When using a linear regulator, a proper heat sink s hall be
provided in order to dissipate the power generated.
A Bypass low ESR capacitor of adequate capacity mus t be provided
in order to cut the current absorption peaks close to the GL865,
a 100 uF tantalum capacitor is usually suited.
Make sure the low ESR capacitor on the power supply output
(usually a tantalum one) is rated at least 10V.
A protection diode should be inserted close to the power input,
in order to save the GL865 from power polarity inve rsion.

Rproduction f
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An example of linear regulator with 5V input is:

~Tuinoue Linsar Ragulacos

+
AR | ‘ i
JE ShO_L CONT-D
258 3
DED] I:C'"T E 5]

C2h1
16K A2

+ 12V input Source Power Supply Design Guidelines

The desired output for the power supply is 3.8V, he

the big difference between the input source and the
output, a linear regulator is not suited and shall

A switching power supply will be preferable because
better efficiency especially with the 2A peak curre
represented by the GL865.

When using a switching regulator, a 500kHz or more
frequency regulator is preferable because of its sm
inductor size and its faster transient response. Th

regulator to respond quickly to the current peaks a

In any case the frequency and Switching design sele
related to the application to be developed due to t
switching frequency could also generate EMC interfe

For car PB battery the input voltage can rise up to

this should be kept in mind when choosing component
components in the power supply must withstand this

A Bypass low ESR capacitor of adequate capacity mus

in order to cut the current absorption peaks, a 100
capacitor is usually suited.

Make sure the low ESR capacitor on the power supply
(usually a tantalum one) is rated at least 10V.

For Car applications a spike protection diode shoul

close to the power input, in order to clean the sup

page 26 of 79
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A protection diode should be inserted close to the power input,
in order to save the GL865 from power polarity inve rsion. This
can be the same diode as for spike protection.

An example of switching regulator with 12V input is in the below
schematic (split in 2 parts):

B a TO
- b SWITCHIMG
O g5 ¥
124 INPUT E g E W_IM
<O :
C2E0 CEEE
- O_ inF 1uF
- ATR
1I:ICI:?UG SO D20z
— PESMBES0A
0205 izi0 aom
DO-214A4
S [ =] -
i = b b
= ) o o
= & = [
3,9
W_IW T2 -
—|— O Uz O RiF,-LL0-150-H O ?
2 L a z
i e S,
C226 227 — 3 L
Bk e, B g e ., e
- 3 a 13.0% u u
AT CONT-D = PE2LADU e 10i1E == 7R
AT SO 2 Gos 1ew 16
1210 DEDE 1 SHE 23503 BEDE
- 211 j2anF  RET AW -
sov hrp osaz ' Rzlz
DED] a7
223 ) 270pF ok 1
DED] -
SWITCHING REGULATOR
6.3.1.3. Battery Source Power Supply Design Guidelines

L
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The desired nominal output for the power supply is 3.8V and the
maximum voltage allowed is 4.2V, hence a single 3.7 V Li-lon cell
battery type is suited for supplying the power to t he Telit

GL865 module.

& WARNING:

The three cells Ni/Cd or Ni/MH 3,6 V Nom. battery t ypes or 4V PB
types MJUST NOT BE USED DI RECTLY since their maximum voltage can
rise over the absolute maximum voltage for the GL86 5 and damage

it.

NOTE:

DON'T USE any Ni-Cd, Ni-MH, and Pb battery types di rectly
connected with GL865. Their use can lead to overvol tage on the
GL865 and damage it. USE ONLY Li-lon battery types.

A Bypass low ESR capacitor of adequate capacity mus t be provided
in order to cut the current absorption peaks, a 100 uF tantalum
capacitor is usually suited.

Make sure the low ESR capacitor (usually a tantalum one) is
rated at least 10V.

A protection diode should be inserted close to the power input,
in order to save the GL865 from power polarity inve rsion.
Otherwise the battery connector should be done in a way to avoid
polarity inversions when connecting the battery.

The battery capacity must be at least 500mAh in ord er to
withstand the current peaks of 2A; the suggested ca pacity is

from 500mAh to 1000mAnh.

| : ’ 5 /l’ ) —
e LS i &g T |
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Thermal Design Guidelines

The thermal design for the power supply heat sink s
with the following specifications:
See para 7.2 Power Consumption

hould be done

NOTE:

The average consumption during transmissions depend s on the

power level at which the device is requested to tra nsmit by the
network. The average current consumption hence vari es

significantly.

Considering the very low current during idle, espec ially if
Power Saving function is enabled, it is possible to consider

from the thermal point of view that the device abso
significantly only during calls.

For the heat generated by the GL865, you can consid
during transmission 1W max during CSD/VOICE calls a
during class10 GPRS upload.

This generated heat will be mostly conducted to the

under the GL865; you must ensure that your applicat
dissipate it.
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Power Supply PCB layout Guidelines

As seen on the electrical design guidelines the pow
shall have a low ESR capacitor on the output to cut
peaks and a protection diode on the input to protec

from spikes and polarity inversion. The placement o
components is crucial for the correct working of th

A misplaced component can be useless or can even de
power supply performances.

The Bypass low ESR capacitor must be placed close t
GL865 power input pads or in the case the power sup
switching type it can be placed close to the induct

ripple provided the PCB trace from the capacitor to

wide enough to ensure a dropless connection even du
current peaks.

The protection diode must be placed close to the in

where the power source is drained.

The PCB traces from the input connector to the powe

IC must be wide enough to ensure no voltage drops o

2A current peaks are absorbed. Note that this is no
order to save power loss but especially to avoid th
drops on the power line at the current peaks freque

that will reflect on all the components connected t
introducing the noise floor at the burst base frequ

this reason while a voltage drop of 300-400 mV may

from the power loss point of view, the same voltage

be acceptable from the noise point of view. If your

doesn't have audio interface but only uses the data

the Telit GL865, then this noise is not so disturbi

supply layout design can be more forgiving.

The PCB traces to the GL865 and the Bypass capacito
wide enough to ensure no significant voltage drops

the 2A current peaks are absorbed. This is for the

as previous point. Try to keep this trace as short

The PCB traces connecting the Switching output to t
and the switching diode must be kept as short as po
placing the inductor and the diode very close to th
switching IC (only for switching power supply). Thi

order to reduce the radiated field (noise) at the s
frequency (100-500 kHz usually).

The use of a good common ground plane is suggested.

The placement of the power supply on the board shou
such a way to guarantee that the high current retur

the ground plane are not overlapped to any noise se
circuitry as the microphone amplifier/buffer or ear
amplifier.

er supply
the current
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The power supply input cables should be kept separa te from noise
sensitive lines such as microphone/earphone cables.

£

AN

s 0\ 7 :
/
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1. Antenna
The antenna connection and board layout design are the most
important aspect in the full product design as they strongly
affect the product overall performances, hence read carefully
and follow the requirements and the guidelines for a proper
design.

7.1. GSM Antenna Requirements
As suggested on the Product Description the antenna and antenna
transmission line on PCB for a Telit GL865 device s hall fulfil the

following requirements:

ANTENNA REQUIREMENTS
DUAL
QUAI
21208 e SN0 TaTd 99300 i Gsnoband
Frequency range 1710-1885MHz DCS1800 band t1);3-1885MH2 MHz DCS1800
1850 - 1990MHz PCS1900 band
1.4dBi @ GSM900 and 3dBi @
Gain DCS1800 1.4dBi @ GSM900 and 3dBi @
1.4dBi @ GSM850 and 3dBi @ DCS1800
PCS1900
Impedance 50 Ohm 50 Ohm
Input power >2W >2W
VSWR absolute < 10:1 (limit to avoid < 10:1 (limit to avoid
max permanent damage) permanent damage)
VSWR recommended < 2:1 (limit to fulfil all < 2:1 (limit to fulfil all
regulatory requirements) regulatory requirements)
When using the GL865, since there's no antenna conn ector on the
module, the antenna must be connected to the GL865 antenna pad
(pin 34 ) by means of a transmission line implemented on th e PCB.
In the case the antenna is not directly connected a t the antenna
pad of the GL865, then a PCB line is needed in orde r to connect
with it or with its connector.
This line of transmission shall fulfil the followi ng

requirements:

ANTENNA LINE ON PCB REQUIREMENTS
Characteristic 50 Ohm
Impedance
Max Attenuation 0,3dB

A |
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Coupling with other signals shall be
avoided

Cold End (Ground Plane) of antenna shall be
equipotential to the GL865 ground pins

GSM Antenna - PCB line Guidelines

Make sure that the transmission line’s characterist
is50 ©;

Keep the length of line on the PCB as short as poss
the antenna line loss shall be less than about 0,3

Line geometry should have uniform characteristics,
cross section, avoid meanders and abrupt curves;

Any kind of suitable geometry / structure (Microstr

Coplanar, Grounded Coplanar Waveguide...) can be us

implementing the printed transmission line afferent

If a Ground plane is required in line geometry, tha

to be continuous and sufficiently extended, so the

be as similar as possible to the related canonical

Keep, if possible, at least one layer of the PCB us

the Ground plane. If possible, use this layer as re
Ground plane for the transmission line;

It is wise to surround (on both sides) the PCB tran

with Ground, avoid having other signal tracks facin
the antenna line track.

Avoid crossing any un-shielded transmission line fo
other signal tracks on different layers;

The ground surrounding the antenna line on PCB has
strictly connected to the main Ground Plane by mean
holes (once per 2mm at least), placed close to the

facing line track;

Place EM noisy devices as far as possible from GL86
line;

Keep the antenna line far away from the GL865 power
lines;

If EM noisy devices are present on the PCB hosting
such as fast switching ICs, take care of the shield
antenna line by burying it inside the layers of PCB

it with Ground planes, or shield it with a metal fr

If EM noisy devices are not present around the line
geometries like Microstrip or Grounded Coplanar Wav

be preferred, since they typically ensure less atte
compared to a Stripline having same length;

S.p.A.;written authorization -
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7.3. PCB Guidelines in case of FCC certification
In the case FCC certification is required for an ap plication using
GL865, according to FCC KDB 996369 for modular appr oval requirements,
the transmission line has to be similar to that imp lemented on GL865
interface board and described in the following chap ter.

7.3.1. Transmission line design

During the design of the GL865 interface board, the
components has been chosen properly, in order to ke

as short as possible, thus leading to lowest power
Grounded Coplanar Waveguide (G-CPW) line has been ¢
kind of transmission line ensures good impedance co
implemented in an outer PCB layer as needed in this
female connector has been used to feed the line.
The interface board is realized on a FR4, 4-layers
material is characterized by relative permittivity

GHz, TanD=0.019 + 0.026 @ 1 GHz.

A characteristic impedance of nearly 50

width = 1.1 mm, clearance from coplanar ground plan
side. The line uses reference ground plane on layer
is removed from layer 2 underneath the line. Height
ground plane is 1.335 mm. Calculated characteristic
Q, estimated line loss is less than 0.1 dB. The line
shown below:

s}/
J

Rproduction forbidden without Telit Communications
page 34 of 79

placement of

ep the line length
losses possible. A
hosen, since this
ntrol and can be
case. A SMA

PCB. Substrate
e,=46+x04@1

Q is achieved using trace

e =0.3 mm each

3, while copper

of trace above

impedance is 51.6
geometry is




Telit

GL865 Hardware User Guide
1vv0300910 Rev.1 — 2011-07-22

7.3.2. Transmission line measurements
HP8753E VNA (Full-2-port calibration) has been used in this
measurement session. A calibrated coaxial cable has been soldered at
the pad corresponding to GL865 RF output; a SMA con nector has been
soldered to the board in order to characterize the losses of the
transmission line including the connector itself. D uring Return Loss
/ impedance measurements, the transmission line has been terminated

to50 @ load.
Return Loss plot of line under test is shown below:

5 Aug 2011 16: 28: 25

CH1 511 log MAG 10 dB/ REF O dB 4: —44.471 dB
73] 1/ 880 .000 0QO MHz
PRm
1 *38,&13 dB
Cor | MARKER| 4 e e
2 7339‘%89!\4&5
a4
1].93 [GHz
3 —28.764 dB
1.71 GHz
.
A N
2 A
1 W
START 800 .000 00O MHz STOP 2 000.000 000 MHz

N = 2\ [ o .
¥ b o 4 = b ]
boail ; )il W ]
| 3
L ™ h
4 MBS
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Line input impedance (in Smith Chart format, once t he line has been
terminated to 50 Q load) is shown in the following figure:

5 Aug 2011 16: 28: 37
CH1 Sqq 1 U Fs 4: 50.053 a -601.56 ma 132.95 pF

Al 1 880 .000 000 MHz

49.391 a
—-1.0645 a

MARK B24 MHz

START B0O.000 000 MHz STOF 2 000.000 000 MHz

Insertion Loss of G-CPW line plus SMA connector is shown below:

5 Aug 2011 16: 41: 21
CH2 Spq log MAG .5 dB/ REF O dB 4. —.1585 dB

1] 880 . 000 0QO MHz
1]-.0613 dB
844 MHz
MAHKER| 4 2:—.0654 dB
980 MHZz
11.99 |GHzZ
3:-.1573 dB
1.71 GHz
4
o
TYA,N‘ZT‘W IR“;N_’AIWR\~4~MAzy\w-«”
1 2
3
PRm
Car
1
START 800.000 000 MHz STOP 2 000.000 000 MHz
5 >\ l o
Y Xl { ¥
P [
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7.4. GSM Antenna - Installation Guidelines

Install the antenna in a place covered by the GSM s ignal.
Antenna shall not be installed inside metal cases
Antenna shall be installed also according Antenna m
instructions.

anufacturer

iy i A7 /

-
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8. Logic level specifications
Where not specifically stated, all the interface ci rcuits work
at 2.8V CMOS logic levels. The following table show s the logic
level specifications used in the GL865 interface circuits:

Absolute Maximum Ratings -Not Functional

Parameter Min Max
Input level on any digital -0.3V |+3.1V
pin (CMOS 2.8) when on

Input level on any digital -0.3V  [+2.1V
pin (CMOS 1.8) when on

Input voltage on analog -0.3V [+3.0V
pins when on

Operating Range - Interface levels (2.8V CMOS)

Level Min Max
Input high level 2.1V 3.1V
Input low level ov 0.5V
Output high level 2.2V 3.1V
Output low level oV 0.35V

For 1.8V signals:
Operating Range - Interface levels (1.8V CMOS)

Level Min Max
Input high level 1.6V 2.0V
Input low level oV 0.4V
Output high level 1,65V 2.0V
Output low level oV 0.35V
Current characteristics

Level Typical
Output Current 1mA
Input Current 1uA

25 \ 7 R

P~ : 9 A P
i e . /. ————
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8.1. Reset signal

Signal Function 110 pin

RESET* |Phone reset | 47
RESET* is used to reset the GL865. Whenever this signal is pulled
low, the GL865 is reset. When the device is reset i t stops any
operation. After the release of the reset GL865 s
unconditionally shut down, without doing any detach operation
from the network where it is registered. This behav iour is not a
proper shut down because any GSM device is requeste d to issue a
detach request on turn off. For this reason the Res et signal
must not be used to normally shutting down the devi ce, but only
as an emergency exit in the rare case the device re mains stuck
waiting for some network response.
The RESET* is internally controlled on start-up to achieve
always a proper power-on reset sequence, so there's no need to
control this pin on start-up. It may only be used t 0 reset a
device already on that is not responding to any com mand.

NOTE:

Do not use this signal to power OFF the GL865. Use the ON/OFF
procedure to perform this function.

Reset Signal Operating levels :

Signal Min Max

RESET* Input high 1.8V(NOTE [2.1V

1)

RESET* Input low ov 0.2V
~oren this signal is internally pulled up so the pin can be left
floating if not used.
If unused, this signal may be left unconnected. If used, then it
must always be connected with an open collector tra nsistor, to
permit to the internal circuitry the power on reset and under

voltage lockout functions.

TSR - . /.
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0. Serial Ports

The serial port on the GL865 is the core of the int erface
between the module and OEM hardware.

2 serial ports are available on the module:

MODEM SERIAL PORT 1 (MAIN) - for AT commands and Data

MODEM SERIAL PORT 2 (AUX) - for AT commands or Debug

9.1. MODEM SERIAL PORT

Several configurations can be designed for the seri al port on
the OEM hardware, but the most common are:
RS232 PC com port

microcontroller UART @ 2.8V - 3V  (Universal Asynch ronous
Receive Transmit)

microcontroller UART @ 5V or other voltages differe nt from 2.8V
Depending from the type of serial port on the OEM h ardware a
level translator circuit may be needed to make the system work.
The only configuration that doesn't need a level tr anslation is
the 2.8V UART.

The serial port on the GL865 is a +2.8V UART with a Il the 7
RS232 signals. It differs from the PC-RS232 in the signal
polarity (RS232 is reversed) and levels. The levels for the

GL865 UART are the CMOS levels:

Absolute Maximum Ratings -Not Functional

Parameter Min Max
Input level on any -0.3V +3.1V
digital pad when on

Input voltage on -0.3V +3.1V
analog pads when on

Operating Range - Interface levels (2.8V CMO S)
Level Min Max
Input hi  gh level 2.1V 3.1V
VIH
Input low level ov 0.5V
VIL
Output high level 2.2V 3.1V
VOH
Output low level oV 0.35V
VOL

forbidden without Telit Communic:
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The signals of the GL865 serial port are:

RS232 Signal GL865 Name Usage
Pin Pad Number
Number
. Output from the GL865 that
1 DCD - dcd_uart 1 D CEEl indicates the carrier
Detect
presence
Transmit line *see Output transmit line of
2 R = : Note GL865 UART
Receive line *see Input receive of the GL865
3 TXD - rx_uart 7 Note UART
. Input to the GL865 that
4 DTR - dtr_uart 4 Bt gzgg'”a' controls the DTE READY
Y condition
32, 33,
5 GND 35, 36, 46 Ground ground
Output from the GL865 that
6 DSR - dsr_uart 3 Data Set Ready indicates the module is
ready
Input to the GL865 that
7 RTS -rts_uart 5 Request to Send controls the Hardware flow
control
Output from the GL865 that
8 CTS - cts_uart 6 Clear to Send controls the Hardware flow
control
Output from the GL865 that
9 RI - ri_uart 2 Ring Indicator indicates the incoming call
condition
NOTE:
According to V.24, RX/TX signal names are referred to the
application side, therefore on the GL865 side these signal are
on the opposite direction: TXD on the application s ide will be
connected to the receive line (here named TXD/ rx_u art) of the
GL865 serial port and viceversa for RX.
NOTE:
For a minimum implementation, only the TXD and RXD lines can be
connected, the other lines can be left open provide d a software

flow control is implemented.

NOTE:

X S S A = - . / T
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In order to avoid a back powering effect it is reco mmended to
avoid having any HIGH logic level signal applied to the digital
pins of the GE865 when the module is powered off or during an
ON/OFF transition.

9.2. RS232 level translation
In order to interface the GL865 with a PC com port or a RS232
(EIA/TIA-232) application a level translator is req uired. This

level translator must:
» invert the electrical signal in both directions;

» change the level from 0/2.8V to +15/-15V .

Actually, the RS232 UART 16450, 16550, 16650 & 1675 0 chipsets
accept signals with lower levels on the RS232 side (EIA/TIA-562),
allowing a lower voltage-multiplying ratio on the | evel
translator. Note that the negative signal voltage m ust be less
than OV and hence some sort of level translation is always
required.
The simplest way to translate the levels and invert the signal
is by using a single chip level translator. There a re a
multitude of them, differing in the number of drive rs and
receivers and in the levels (be sure to get a true RS232 level
translator not a RS485 or other standards).
By convention the driver is the level translator fr om the 0-2.8V
UART to the RS232 level. The receiver is the transl ator from the
RS232 level to 0-2.8V UART.
In order to translate the whole set of control line s of the UART
you will need:

» 5drivers

* 3receivers

NOTE:

The digital input lines working at 2.8V CMOS have a n absolute
maximum input voltage of 3.0V; therefore the level translator IC
shall not be powered by the +3.8V supply of the mod ule. Instead,
it must be powered from a +2.7V / +2.9V (dedicated) power
supply.

This is because in this way the level translator IC outputs on
the module side (i.e. GL865 inputs) will work at +3 .8V interface

levels, damaging the module inputs.
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An example of level translation circuitry of this k ind is:
szuFI—E ]
= 26 -
n.22uF
el Ve z [
248 [
ozuFE v
]
C1-
MAXIN :
P 114Y2577 ‘
c2- MAX3237 V-
0.22uF —Ef y lazzpF
C Sl 2
2| T bﬁ TI0UT |5
oz |Tam = T20UT | 6
2z | T8I T30uT |7 RS-232
i B QUTRLTS
g | ran T40UT |10
FROM MODULE L%C
17 | TEm bc 750U |12
3
—_ 16 | Rioute 1]
71 | RiouT mJ| RN fs 4
LOGIC o
ouTPUTS
o 20 | Reour A E RS-232
TO MODULE B EE
sk
18 | Rsour % = @)
= MBAUD |12
13 | En ]
SHon =
GlD
BE

* C3CAN BE RETURNED TO EITHER Ve OR GROUND,

The example is done with a MAXIM MAX3237 Transceive r that could
accept supply voltages of 3V DC. Not exceeded with supply voltage
higher then 3.1VDC because this is the higher volta ge limit of

module’s inputs.

NOTE:
In this case Vin has to be set with a value compati ble with the
logic levels of the module. (Max 3.1V DC)

i I /
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Second solution could be done using a MAXIM transce iver (MAX218)
In this case the
compliance with RS232 (+-5V) is possible.

A H

i —

FR— =

2.8V . 15__|__

= maxzs ol =

ON/OFF m——{ S c.fe T
o tfow e moutfag

MODULE R5232

[==1

- T2IN T2> T20UTQ13

- geRIcUT ;m R1NI12 -
MODULE R5232
o 10 fr2ouT gﬂz RZNITT
EN] GHD

. 4 1517, 20
ABLE me—————————— —

ENABLE = Another level
adapting method could be done using a standard RS23 2 Transceiver
(MAX3237EAl) adding some resistors to adapt the lev els on the
GL865 Input lines.

NOTE: In this case has to be taken in account the length of the
lines on the application to avoid problems in case of High-speed
rates on RS232.
The RS232 serial port lines are usually connected t o a DB9
connector with the following layout:
e
9.3. OCD-RAS232[ ——{ |~
DSR-RS232 [ —0
A¥_AS232 ¢} T |
ATS_RS232 ] )
T¥-A5232 [ T (|
CTS_Rs232[ i:
DTR-AS232 ] (|
RI_RS232[> =0
Ngolt
~T)
L

e

 » - 2. |
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9.4. 5V UART level translation
If the OEM application uses a microcontroller with a serial port
(UART) that works at a voltage different from 2.8 - 3V, then a
circuitry has to be provided to adapt the different levels of
the two set of signals. As for the RS232 translatio n there are a
multitude of single chip translators. For example a possible
translator circuit for a 5V TRANSMITTER/RECEIVER ca n be:
+2 av
TXD_SV [, TC?WZE“FK XD 2,8V
— GMD
To TELIT
To DEM HARDWWARE MODULE

+2,8%

4?K
2%

FxD 5 G Lo <:| RxD_2,an
TCFEZ0TAFE | ™

— GHD

TIP:

Note that the TC7SZ07AE has open drain output; ther efore the
resistor R2 is mandatory.

NOTE:

The UART input line TXD (rx_uart) of the GL865 is N OT internally
pulled up with a resistor, so there may be the nee d to place an
external 47K @ pull-up resistor, either the DTR (dtr_uart) and

RTS (rts_uart) input lines are not pulled up intern ally, so an
external pull-up resistor of 47K Q may be required.

Reproduct;on forbldden Wlthout Telit Communications S.p.A. ertten authorization - All Rights Reserved
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NOTE:
The input lines working at 2.8VCMOS can be pulled-u p with 47K @
In case of reprogramming of the module has to be co nsidered the
use of the RESET line to start correctly the activi ty.
The preferable configuration is having an external supply for
the buffer.

NOTE:

In order to avoid a back powering effect it is reco mmended to
avoid having any HIGH logic level signal applied to the digital
pins of the GL865 when the module is powered OFF or during an
ON/OFF transition.

s .5
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10. Audio Section Overview

The Base Band Chip of the GL865 provides one input for audio to be transmitted
(Uplink), that can be connected directly to a microphone or an audio source.

The bias for the microphone is already provided by the product; so the connection can
be done in both following ways:

For more information refer to Telit document : * 80000NT10007a
Audio Settings Application Note *“.

MIC connection

4 N
Vmic
1uI 1K
220n MIC/AF_IN+
! il +10u
J4 u
ADC INPUT| I 59K
220n MIC/AF_IN-
17
AGNI —C D @
MODUL L e Integral Ground Plane =~
4 0
Vmic
1uI 1K
2 MIC/AF_IN+
17 y
4|
ADC  INPUT|
ZﬁO" MIC/AF_IN -
1T
AGN%lK LC =
MODUL L L Wire Or Ground Plane @
AN J
G] TIP: Since the J-FET transistor inside the microphone ac ts as
RF-detector-amplifier, ask vendor for a microphone with anti-EMI

S.p.A.;written authorization - All Rights Reserved
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capacitor (usually a 33pF or a 10pF capacitor place d across the
output terminals inside the case).

LINE-IN connection

1
MIC/AF_IN+

1u I 1K
u
||

Ll ’ Ll

ADC  INPUT

1u
MIC/AF_IN-

I +—f
AF_IN+
Lt %m L( C ) AF_IN-
RS

MODUL L

1uI 1K

220n MIC/AF_IN-%T'
1T y 1T

+
ADC INPUT|

220n MIC/AF_IN 1““

Il
1t 1t
AF_IN+
QW Remote_GND
MODUL — &

If the audio source is not a mike but a different d evice, the
following connections can be done.

Place a 1Kohm resistor to ground on the negative in put, in order

to get balanced the input; than connect the source via 1uF
capacitor, so the DC current is blocked.

Since the input is differential, the common mode vo ltage noise
between the two (different) ground is rejected, pro vided that
both AF_IN+ & AF_IN- are connected directly onto th e source.

Reproduction forbidden without Telit Communications
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EAR connection connection

EARA

]

EAF-

MODUL

The audio output of the GL865 is balanced, this is helpful to
double the level and to reject common mode (click a nd pop are
common mode and therefore rejected).

These outputs can drive directly a small loudspeake r with
electrical impedance not lower than 80hm.

TIP: in order to get the maximum audio level at a give n output
voltage level (dBspl/Vrms), the following breaking through
procedure can be used. Have the loudspeaker as clos e as you can
to the listener (this simplify also the echo cancel ling); choose
the loudspeaker with the higher sensitivity (dBspl per W);
choose loudspeakers with the impedance close to the limit (ex:

16 or 8 Ohm), in order to feed more power inside th e transducer
(it increases the W/Vrms ratio). If this were not e nough, an

external amplifier should be used.

S.p.A.;written authorization - All Rights Reserved
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10.1. Electrical Characteristics

10.1.1. Input Lines

Microphone/Line-in path

Line Type Differential
Coupling capacitor >1 uF
gg‘;{gzgg' TS 1kQ/2k 2.2k ©
Levels
To have 0dBm0 @1KHz Differential input
@) voltage
AT#HFMICG=0 290mVrms
AT#HFMICG=1 (+6dB) 145mVrms
AT#HFMICG=2 (+12dB) 72mVrms
AT#HFMICG=3  (+18dB) 36mVrms
AT#HFMICG=4 (+24dB) 18mVrms
AT#HFMICG=5 (+30dB) ImVrms
AT#HFMICG=6 (+36dB) 4.5mVrms
AT#HFMICG=7 (+42dB) 2.25mVrms

*) 0 dBmO in the network are -3.14 dBfs

TIP:  The Electrect microphone is internally amplified by aJ-
Fet transistor, thus the sound is carried out as sa turation

drain current; this means that the norton equivalen ce has to

be considered. The signal is converted to voltage o n the

2.2KOhm resistance, from there on circuitry has to be routed

in order to not pick up common mode noise; beware 0 f the

return path (ground).

| sl i g 'l —
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10.1.2. Output Lines

EAR/Line-out Output

Differential line Direct connection
coupling (V pc=1.3+1.6V)
. . One EAR terminal
féﬁglﬁr;ended e connected via a DC-block
ping capacitor, the other one

left open

output load resistance 28 Q

internal output 4 o( typ. )

resistance

signal bandwidth 250+3400Hz
(@ -3dB with default
filter)

max. differential output 1120mV,, @3.14dBmo0 (*)

voltage

differential output 550mVins @O0dBmMO(*)

voltage

volume increment 2dB per step

volume steps 0..10

*) in default condition: AT+CLVL=10, AT#HFRECG=0

TIP : We suggest driving the load differentially; this kills all
the common mode noises (click and pop, for example) , the output
swing will double (+6dB) and the big output couplin g capacitor
will be avoided.

However if particular OEM application needs, also a Single Ended
(S.E) circuitry can be implemented. The OEM circuitry sh all be
designed to reduce the common mode noise typically generated by
the return path of the big currents.

In order to get the maximum power output from the d evice, the
resistance of the tracks has to be negligible in co mparison to
the load.

@ WARNING. Whenin Single Ended configuration, the unused output
line must be left open: if this constraint is not r espected, the
output stage will be damaged.

S.p.A.;written authorization - All Rights Reserved
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11. General Purpose I/O

The general purpose 1/0 pads can be configured to a ct in three
different ways:

* input

* output

 alternate function ( internally controlled )
Input pads can only be read; they report the digita | value ( high
or low) present on the pad at the read time .
Output pads can only be written or queried and set the value of
the pad output.
An alternate function pad is internally controlled by the GL865
firmware and acts depending on the function impleme nted.

For Logic levels please refer to chapter 8.

The following table shows the available GPIO on the GL865.

) Alternate

42 |GPIO_01 | 110 ggrl‘ggurab'e SEG> [1uAimA | INPUT 0 0 function
: DVI_WAO

) Alternate

41 [GPIO_02 | 110 gg’l‘ggurab'e g'\é'es 1UA/ImA | INPUT 0 0 function JDR
: and DVI_RX

i Alternate

40 |GPIO0_03 | 1o | Sonfigurable CMOS | 1 yarimA | INPUT 0 0 function

— GPIO 2.8V

DVI_TX

Alternate

Configurable CMOS function TX

39 [GPIO_04 |10 | Spi Sgy | LUAImA | INPUT 0 0 o
DVI_CLK

) Alternate

29 | GPIO_05 | 110 ggrl‘ggurab'e SHOS | uA/ImA | INPUT 0 0 function
: RFTXMON

) Alternate

28 | GPIO_06 | 110 gg’l‘ggurab'e gI\B/ISS 1uA/ImA | INPUT 0 0 function
: ALARM

. Alternate

27 | GPI0_07 | 110 ggrl‘ggurab'e SRG> |1uAiimA | INPUT 0 0 function
: BUZZER

] Alternate

26 | GPIO_08 | 110 ggrl‘ggurab'e SR> |1uAiimA | INPUT 0 0 function
: STAT_LED

S.p.A.;written authorization - All Rights Reserved
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Also the UART ‘s control flow pins can be ubable as GPI/O.
1/0 Function Input / Default ON_OFF State
output State state during
current Reset
. Alternate
1 | ePo_A| O gg‘g‘gurab'e SVG> | uA/ImA | INPUT 0 0 function
: C109/DCD
! Alternate
2 | PO B| O gg’g‘g”rab'e glgl\(/)s 1UA/IMA | INPUT 0 0 function
’ C125/RING
. Alternate
3 | GPo_c| o | Sonfigurable SVOS [1uaiama | INPUT | 0 0 | function
’ C107/DSR
] Alternate
4 | GPLE | | ggl‘f'gurab'e g'g"\?s 1UA/ImA | INPUT 0 0 function
’ C108/DTR
. Alternate
5 | GPLF | | gg‘?f'gurab'e SVGS | 1uA/ImA | INPUT 0 0 | function
: C105/RTS
! Alternate
6 | GPOD| O gg’g‘g”rab'e glgl\(/)s 1UA/IMA | INPUT 0 0 function
’ C106/CTS
11.1. GPIO Logic levels
Where not specifically stated, all the interface ci rcuits work
at 2.8V CMOS logic levels.
The following table shows the logic level specifica tions used in

the GL865 interface circuits:

Absolute Maximum Ratings -Not Functional

Input level on any -0.3Vv +3.1V
digital pin

when on (CMOS 2.8)
Input level on any -0.3Vv +2.1V
digital pin

when on (CMOS 1.8)
Input voltage on -0.3Vv +3.0V
analog pins
when on

Operating Range - Interface levels (2.8V CMOS)

|
Ll
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Input high level 2.1V 3.1V
Input low level ov 0.5V
Output high 2 oV 3.1V
level

Output low level ov 0.35V

Using a GPIO Pad as INPUT

The GPIO pads, when used as inputs, can be connecte d to a
digital output of another device and report its sta tus, provided
this device has interface levels compatible with th e 2.8V CMOS
levels of the GPIO.

If the digital output of the device to be connected with the
GPIO input pad has interface levels different from the 2.8V CMOS,
then it can be buffered with an open collector tran sistor with a
47K pull up to 2.8V.

NOTE:

In order to avoid a back powering effect it is reco mmended to
avoid having any HIGH logic level signal applied to the digital

pins of the GL865 when the module is powered OFF or during an

ON/OFF transition.

TIP:

The V_AUX / PWRMON pin can be used for input pull u
or/and for ON/OFF monitoring.

p reference

1) Active during all the Call:

Using a GPIO Pad as OUTPUT

The GPIO pads, when used as outputs, can drive 2.8V
devices or compatible hardware. When set as outputs
have a push-pull output and therefore the pull-up r

be omitted.

Using the RFTXMON Output GPIO5

The GPIO5 pin, when configured as RFTXMON Output, i
by the GL865 module and will rise when the transmit
and fall after the transmitter activity is complete

There are 2 different modes for this function:

=
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For example, if a call is started, the line will be HIGH during
all the conversation and it will be again LOW after hanged up.
The line rises up 300ms before first TX burst and w ill became

again LOW from 500ms to 1s after last TX burst.

2) Active during all the TX activity:
The GPIO is following the TX bursts

Please refer to the AT User interface manual for ad ditional
information on how to enable this function.

11.5. Using the Alarm Output GPIO6
The GPIO6 pad, when configured as Alarm Output, is controlled by
the GL865 module and will rise when the alarm start s and fall
after the issue of a dedicated AT command.
This output can be used to controlling microcontrol ler or

application at the alarm time.

11.6. Using the Buzzer Output GPI1O7

The GPIO7 pad, when configured as Buzzer Output, is controlled
by the GL865 module and will drive a Buzzer driver with
appropriate square waves.

This permits to your application to easily implemen t Buzzer
feature with ringing tones or melody played at the call incoming,
tone playing on SMS incoming or simply playing a to ne or melody

when needed.

A sample interface scheme is included below to give you an idea
of how to interface a Buzzer to the GPIO7:

| : ’ 5 /l’ ) —
e . e TIER |
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TR2
+V<b§mr SMBT2907A
RLg Lo L
v D1 c1 L+
: DIN4148 133pr_
)
1K
GPIO7

TR1
BCR141W

NOTE:

To correctly drive a buzzer a driver must be provid
characteristics depend on the Buzzer and for them r
buzzer vendor

ed, its
efer to your

11.7. Magnetic Buzzer Concepts

1.1.1 Short Description

A magnetic Buzzer is a sound-generating device with
located in the magnetic circuit consisting of a per

an iron core, a high permeable metal disk and a vib
diaphragm.

Rproduction forbidden without Telit Communications
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Di hl Magnet
lapnragm agne
i , »
e b

Yoke
Magnet

**When a direct current is applied™

Drawing of the Magnetic Buzzer.

The disk and diaphragm are attracted to the core by the magnetic
field. When an oscillating signal is moved through the coil, it
produces a fluctuating magnetic field which vibrate s the
diaphragm at a frequency of the drive signal. Thus the sound is

produced relative to the frequency applied.

Input Signal

ON

OFF——— .

WVibration Shape of
Eesonator

Diaphragm movement.

Frequency Behaviour

The frequency behaviour represents the effectivenes s of the
reproduction of the applied signals. Because perfor mance is
related to a square driving waveform (whose amplitu de varies
from OV to V), if you modify the waveform ( e.g. from square to

sinus ) the frequency response will change.

Power Supply Influence

Applying a signal whose amplitude is different from that
suggested by the manufacturer, the performance chan ge following
the rule *“if resonance frequency f o Increases, amplitude
decreases”.
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Because resonance frequency depends on acoustic des ign, by
lowering the amplitude of the driving signal the re sponse
bandwidth tends to become narrow, and vice versa.
Summarizing: Vop 1 2F 61 Vop 12 f
The risk is that the f o could easily fall outside of new
bandwidth; consequently the SPL could be much lower than the
WARNING:

@ It is very important to respect the sense of the ap plied
voltage: never apply to the "-" pin a voltage more positive than
the "+" pin : if this happens, the diaphragm vibrates in the

opposite direction with a high pr

obability to be expelled from

its physical position. This damages the device perm anently.
expected.

11.7.3. Working Current Influence
In the component data sheet you will find the value of MAX
CURRENT: this represents the maximum average curren t that can
flow at nominal voltage without current limitation. In other
words it is not the peak current, which could be tw ice or three
times higher. If driving circuitry does not support these peak
values, the SPL will never reach the declared level or the
oscillations will stop.

11.8. STAT LED Indication of network service

availability

The STAT_LED pin status shows information on the ne
availability and Call status. In the GL865 modules,

usually needs an external transistor to drive an ex

Therefore, the status indicated in the following ta
reversed with respect to the pin status. The AT com
enable the function is AT#SLED=2, in order to save

use the AT command AT#SLEDSAV, the AT command AT#SL
the function and the functionality of GPIO8 can be

Command user guide)

Rproduétion f
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LED status Device Status
Permanently off Device off
Fast blinking Net search / Not
(Period 1s, Ton registered / turning
0,5s) off
Slow blinking .
(Period 3s, Ton Regl_stered full
0,3s) service
Permanently on a call is active

NOTE:

Don’t use the STAT LED function if the GPIO 8 funct ion is
enabled and vice versal!

A schematic example could be:

VBATT
R101
330
5%
0603
oL101
RSP 4 L¥-Ma/8-0251-26
2
10K
2] STAT_LED
47K
1
—GND
11.9. SIMIN
detect function
All the GPIO pins can be used as SIM DETECT input. The AT
Command used to enable the function is:
#SIMINCFG- SIMIN pin configuration ISELINT 2
AT#SIMINCFG = <GPIO_ The command enable the function on
pin> the general purpose 1/O pin GPIO<pin>
Parameters:
<GPIO_pin> - GPIO pin number;

~IN T .
3 i
4 | . il
A ©
o
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supported range is from 1 to 8
(see chapter 11)

AT#SIMINCFG? Read command reports the selected 1/10
pin in the format:
#SIMINCFG: 1

AT#SIMINCFG =? Test command reports supported range
of values for parameters in the

format:

#SIMINCFG : (0-8)

0 = disabled

Use the AT command AT#SIMDET=2 to enable the SIMIN detection
Use the AT command AT&WO and AT&PO to store the SIMIN detection
in the common profile (See AT Command user guide)

NOTE:

Don’t use the SIM IN function on the same pin where the GPIO
function is enabled and vice versal

) %
e /|
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11.10. RTC Bypass out

The VRTC pin brings out the Real Time Clock supply, which is
separate from the rest of the digital part, allowin g having only
RTC going on when all the other parts of the device are off.

To this power output a backup battery can be added in order to

increase the RTC autonomy during power off of the m ain battery
(power supply). NO Devices must be powered from thi s pin.

11.11.  SIM Holder Implementation

Please refer to the related User Guide (SIM Holder Design Guides,
80000NT10001a).

ithout Telit Communications S.p.A.;written authorization - All Rights Reserved
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12. DAC and ADC section
12.1. DAC Converter
12.1.1. Description

The GL865 provides a Digital to Analog Converter. T he signal
(named DAC_OUT) is available on pin 15 of the GL865.

The on board DAC is a 10 bit converter, able to gen erate a
analogue value based a specific input in the range from O up to
1023. However, an external low-pass filter is neces sary

Min Max Units
Voltage range 0 2,6 Volt
(filtered)
Range 0 1023 Steps
The precision is 10 bits so, if we consider that th e maximum
voltage is 2V, the integrated voltage could be calc ulated with

the following formula:

Integrated output voltage = (2 *value) / 1023

DAC_OUT line must be integrated (for example with a low band
pass filter) in order to obtain an analog voltage.

i
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Enabling DAC

An AT command is available to use the DAC function.

The command is: AT#DAC=[ <enable >[, <value> ]]

<val ue> - scale factor of the integrated output voltage (0. .1023
- 10 bit precision)

it must be present if <enabl e>=1

Refer to SW User Guide or AT Commands Reference Gui de for the

full description of this function.

NOTE:

The DAC frequency is selected internally. D/A conve rter must not
be used during POWERSAVING.

12.1.3. Low Pass Filter Example

R1 R2 R3

DAC_OUT  (3) Ay Ay ARy @
12k 12k 12k

INPUT (dac out) OUTPUT
C1 — 100nF C2 —L 100nF C3 —L 100nF
GHD T T T (&)
GND ~GND ~GND ~GND ~GND

|

Reproductio
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ADC Converter

Description
The on board A/D are 11-bit converter. They are abl e toread a
voltage level in the range of 0+2 volts applied on the ADC pin

input, store and convert it into 11 bit word.

Min | Max | Units
Input  Voltage . 5 Volt
range
AD conversion - 11 bits
Resolution - <1 mV
The GL865 module provides 2 Analog to Digital Conve rters.

The input lines are:

ADC_IN1
available on pin 13

ADC_IN2
available on pin 14

Using ADC Converter

An AT command is available to use the ADC function
The command is  AT#ADC=1, 2
The read value is expressed in mV

Refer to SW User Guide or AT Commands Reference Gui de for the
full description of this function.

Debug of the GL865 in production
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To test and debug the mounting of the GL865, we str ongly
recommend to foreseen test pads on the host PCB, in order to
check the connection between the GL865 itself and t he
application and to test the performance of the modu le connecting
it with an external computer. Depending by the cust omer
application, these pads include, but are not limite d to the

following signals:

pin signal
38, 37 VBATT & VBATT_PA
32, 33, 35, 36, GND

46

7 TXD

8 RXD

5 RTS
43 V_AUX / PWRMON
47 RESET*
45 TXD_AUX
44 RXD_AU:

: ¢ ? / )
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13. Mounting the GL865 on your Board
13.1. General

The GL865 modules have been designed in order to be compliant
with a standard lead-free SMT process.

13.2. Module finishing & dimensions

Bottom

SEE DETAIL B
KQ Pin

8

ARAEES

ionga®
|

DETAIL B

Lead - free Alloy:
Surface finishing Ni/Au for all solder
pads
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13.3. Recommended foot print for the application
Top View
=) 4 _fi, &0
® = 25 40 _\% 54
(=]
=
g
s
[
g &
o
A
&
U &
i %’ ‘EII
(_%.ﬂ
. [ I, ron the
- o . o .= 1.50 le. .
1o aov QuuHCQLU\J, AO LUILHITIVIL TUIT 1UI Al JIVET wUlLlI = FUII [R1%) tO aVOld
having a mechanical part of the application in dire ct contact with
the module.
G] NOTE: In the customer application, the region under WIRI NG INHIBIT
(see figure) must be clear from signal or ground pa ths.
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13.4. Solder paste

Lead
free
Solder Sn/Ag/Cu
paste
We recommend to use only “no clean” solder paste in order to avoid
the cleaning of the modules after assembly
13.4.1. GL865 Solder reflow
The following is the recommended solder reflow prof ile

tp > = —
T e s - Critical Zone
T toTp

m TL .........

| .

=

R

1]

| .

4b]

o

£

|1J b tS e

Preheat

25

«———t 25°C to Peak >t
Time —>

IPC-0200-5-1
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Profile Feature Pb-Free Assembly
Average ramp-up rate (T L | 3°C/second max
toT p)

Preheat

— Temperature Min (Tsmin) 150°C

— Temperature Max (Tsmax) 200°C

— Time (min to max) (ts) 60- 180 seconds
Tsmax to TL

— Ramp-up Rate 3°C/second max
Time maintained above:

— Temperature (TL) 217°C

— Time (tL) 60- 150 seconds
Peak Temperature (Tp) 245 +0/ -5°C
Time within 5°C of actual 10-30 seconds
Peak

Temperature (tp)

Ramj- down Rate 6°C/second max.
Time 25°C to Peak 8 minutes max.
Temperature

NOTE

All temperatures refer to topside of the package, m easured on
the package body surface

& WARNING:

The GL865 module withstands one reflow process only

i
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14. Packing system
The GL865 modules are packaged on trays of 20 pieces each. This
is especially suitable for the GL865 according to S MT processes

for pick & place movement requirements.

NOTE: Use an empty tray as cover

Modules (x20

UPPER SIDE

LOWER SIDE

NOTE:

All temperatures refer to topside of the package, m easured on
the package body surface

& WARNING:

These trays can withstand at the maximum temperatur e of 65° C.
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14.1. Moisture sensibility

GL865 is “3”, in according

The level of moisture sensibility of
e relatives

with standard IPC/JEDEC J-STD-020, take care all th
requirements for using this kind of components.
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Conformity Assessment Issues

The Telit GL865 Module has been assessed in order to satisfy the

essential requirements of the R&TTE Directive 1999/ 05/EC (Radio
Equipment & Telecommunications Terminal Equipments) to
demonstrate the conformity against the harmonised s tandards with

the final involvement of a Notified Body.

If the module is installed in conformance to the Te lit
installation manuals, no further evaluation under Article 3.2 of
the R&TTE Directive and do not require further invo Ivement of a

R&TTE Directive Notified Body for the final product

In all other cases, or if the manufacturer of the f inal product
is in doubt, then the equipment integrating the rad io module
must be assessed against Article 3.2 of the R&TTE Directive.

In all cases the assessment of the final product mu st be made
against the Essential requirements of the R&TTE Dir ective
Articles 3.1(a) and (b) , Safety and EMC respectively, and any

relevant Article 3.3 requirements.

This Hardware User Guide contains all the informati on you may
need for developing a product meeting the R&TTE Dir ective.
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16. SAFETY RECOMMANDATIONS

READ CAREFULLY

Be sure the use of this product is allowed in the ¢ ountry and in
the environment required. The use of this product m ay be
dangerous and has to be avoided in the following ar eas:
O Where it can interfere with other electronic device s in
environments such as hospitals, airports, aircrafts , etc
O Where there is risk of explosion such as gasoline s tations,

oil refineries, etc

It is responsibility of the wuser to enforce the cou ntry
regulation and the specific environment regulation.

Do not disassemble the product; any mark of tamperi ng will
compromise the warranty validity.

We recommend following the instructions of the hard ware user
guides for a correct wiring of the product. The pro duct has to
be supplied with a stabilized voltage source and th e wiring has

to be conforming to the security and fire preventio n regulations.
The product has to be handled with care, avoiding a ny 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 of the functio ning of the
final product; therefore, care has to be taken to t he external
components of the module, as well as of 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 tech nical

documentation and the regulations in force.

Every module has to be equipped with a proper anten na with
specific characteristics. The antenna has to be ins talled with
care in order to avoid any interference with other electronic
devices and has to guarantee a minimum distance fro m the body
(20 cm). In case of this requirement cannot be sati sfied, the
system integrator has to assess the final product a gainst the

SAR regulation.

e /.
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The European Community provides some Directives for the
electronic equipments introduced on the market. All the relevant
information’s are available on the European Communi ty website:
http://ec.europa.eu/enterprise/sectors/rtte/documen ts/

The text of the Directive 99/05 regarding telecommu nication
equipments is available, while the applicable Direc tives (Low

Voltage and EMC) are available at:

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

FCC Regulatory Requirements
This device complies with Part 15 of the FCC Rules.

Operation is subject to the following two condition s:

(1) this device may not cause harmful interference, and
(2) this device must accept any interference receiv ed,
including interference that may cause undesired ope ration.
RF Exposure:

The antenna(s) used for this transmitter must be in stalled
to provide a separation distance of at least 20 cm from all
the persons and must not be co-located or operating in
conjunction with any other antenna or transmitter.

The system antenna(s) used for this module must not exceed
1,4dBi (850MHz) and 3.0dBi (1900MHz) for mobile and fixed

or mobile operating configurations.

Users and installers must be provided with antenna
installation instructions and transmitter operating
conditions for satisfying RF exposure compliance.

| : ’ 5 /l’ ) —
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IC Regulatory Requirements

This device complies with Industry Canada license-e xempt
RSS standard(s). Operation is subject to the follow ing two
conditions:

(1) this device may not cause interference, and

(2) this device must accept any interference, inclu ding
interference that may cause undesired operation of the
device.

Le présent appareil est conforme aux CNR d'Industri e Canada

applicables aux appareils radio exempts de licence.
L'exploitation est autorisée aux deux conditions

suivantes :

(1) l'appareil ne doit pas produire de brouillage, et

(2) I'utilisateur de l'appareil doit accepter tout

brouillage radioélectrique subi, méme si le brouill age est

susceptible d'en compromettre le fonctionnement.

Under Industry Canada regulations, this radio trans mitter
may only operate using an antenna of a type and max imum (or
lesser) gain approved for the transmitter by Indust ry
Canada. To reduce potential radio interference to o ther
users, the antenna type and its gain should be so ¢ hosen
that the equivalent isotropically radiated power (e dr.p.)

is not more than that necessary for successful
communication.

Conformément a la réglementation d'Industrie Canada , le
présent émetteur radio peut fonctionner avec une an tenne
d'un type et d'un gain maximal (ou inférieur) appro uveé pour
I'émetteur par Industrie Canada. Dans le but de réd uire les
risques de brouillage radioélectrique a l'intention des
autres utilisateurs, il faut choisir le type d'ante nne et
son gain de sorte que la puissance isotrope rayonné e

équivalente (p.i.r.e.) ne dépasse pas l'intensité
nécessaire a l'établissement d'une communication
satisfaisante.

The GL865-QUADhas been designed to comply with safety

requirements for exposure to radio waves (SAR) in

accordance with RSS-102. Please follow the instru ctions
included in the user guide for product installation and use.
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This radio transmitter GL865-QUADhas been approved by

Industry Canada to operate with antennas with maxim um
permissible gain not exceeding 1,4dBi (850MHz) and 3.0dBi
(1900MHz).

Antenna types having a gain greater than the maximu m gain
indicated are strictly prohibited for use with this device.

Le GL865-QUADa été congu pour se conformer aux exigences

de sécurité pour I'exposition aux ondes radio (SAR) en
conformité avec RSS-102. S'il vous plait suivez les

instructions incluses dans le guide utilisateur pou r
I'installation du produit et son utilisation.

Cet émetteur radio (hnuméro de modeéle) a été approuv € par
Industrie Canada pour fonctionner avec des antennes avec un
gain maximal admissible de 1.4 dBi (850MHz) et 3.0dBi

(1900MHz).

Types d'antenne ayant un gain supérieur au gain max imal
indiqué est strictement interdit pour une utilisati on avec
cet appareil.

i
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