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DISCLAIMER

The information contained in this document is the p roprietary
information of Telit Communications S.p.A. and its affiliates
(“TELIT 7).

The contents are confidential and any disclosure to persons
other than the officers, employees, agents or subco ntractors
of the owner or licensee of this document, without the prior
written consent of Telit, is strictly prohibited.

Telit makes every effort to ensure the quality of t he
information it makes available. Notwithstanding the foregoing,
Telit does not make any warranty as to the informat ion
contained herein, and does not accept any liability for any
injury, loss or damage of any kind incurred by use of or
reliance upon the information.

Telit disclaims any and all responsibility for the application
of the devices characterized in this document, and notes that
the application of the device must comply with the safety
standards of the applicable country, and where appl icable,
with the relevant wiring rules.

Telit reserves the right to make modifications, add itions and
deletions to this document due to typographical err ors,
inaccurate information, or improvements to programs and/or
equipment at any time and without notice.

Such changes will, nevertheless be incorporated int 0 new
editions of this document.

Copyright: Transmittal, reproduction, dissemination and/or
editing of this document as well as utilization of its
contents and communication thereof to others withou t express
authorization are prohibited. Offenders will be hel d liable

for payment of damages. All rights are reserved.

© Telit Communications SpA 2011
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1. Introduction

1.1. Scope
The aim of this document is the description of some hardware
solutions useful for developing a product with the Telit
GE/GC864-QUAD V2 and GE864-GPS modules.

1.2. Audience
This document is intended for Telit customers, who are
integrators, about to implement their applications using our

GE/GC864-QUAD V2 and GE864-GPS modules.

1.3. Contact Information, Support

For general contact, technical support, to report
documentation errors and to order manuals, contact Telit
Technical Support Center (TTSC) at:

TS-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-
center/contact.php

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

http://www.telit.com

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

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

Rproduction forbid
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1.4. Document Organization
This document contains the following chapters:

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

Chapter 2: “Overview” provides an overview of the document.

Chapter 3: “Mechanical Dimensions”

Chapter 4: “Electrical 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 pro duct design
Chapter 8: “Logic Level specifications” Specific values

adopted in the implementation of logic levels for t he modules.
Chapter 9: “Serial ports” The serial port on the modules is

the core of the interface between the module and OE M hardware
Chapter 10: “Audio Section overview” Refers to the audio

blocks of the Base Band Chip of the modules.

Chapter 11: “General Purpose 1/0” How the general purpose 1/0
pads can be configured.
Chapter 12: “GPS Features (GE864-GPS only) ”

Chapter 13: “DAC and ADC Converter " How the DAC and ADC pads can
be configured.

Chapter 14: “Mounting the GE/GC864-QUAD V2 AND GE864-GPS on the

application board " Recommendations and specifics on how to
mount the modules on the user ’s board.
Chapter 15: “Packing System” : deals about the GE/GC864 family

packaging suystems

Chapter 16: “Conformity Assessment Issues”: refer the
compliance with reference standards

Rproduction forbid
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Chapter 17: “Safety Recommendations”: contains recommendations
for proper and safe user

1.5. Text Conventions
@ Danger — This informati on MUST be followed or catastrophic
equi pnent failure or bodily injury nay occur.

Caution or Warning — Alerts the user to inportant points about
integrating the nodule, if these points are not followed, the
modul e and end user equi pnent may fail or mal function.

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.

1.6. Related Documents
* Telit's GSM/GPRS Family Software User Guide, 1vw030 0784
» Audio settings application note , 80000NT10007a
» Digital voice Interface Application Note, 80000NT10 004a
« Product description, 80331 ST10074a

* SIM Holder Design Guides, 80000NT10001a
e AT Commands Reference Guide, 80000ST10025a
e Telit EVK2 User Guide, 1vw0300704

Rproduction forbid
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1.7. Document History

Revi si on [Date Changes

ISSUE#0 2011-01-14 First preliminary release

ISSUE#1 2011-04-07 Updated power consumption for GE864-GPS and ATEX da ta for
GE864-GPS

ISSUE#2 2011-06-15 Updated Pin Out GE864 QUAD/GPS
Added “5.4 Turning ON/OFF the GPS (only GE864-GPS)” paragraph
Updated GPS Antenna Requirements
Updated Logic Level Specifications
Added “11.12 VAUX Power Output (only for GE864-GPS) " paragraph
Added “12. GPS Features (GE864-GPS only)” Chapter

i ,,ﬁ,,,- / =
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Overview

In this document all the basic functions of a mobil e phone are
taken into account; for each one of them a proper h ardware
solution is suggested and eventually the wrong solu tions and
common errors to be avoided are evidenced. Obviousl| y this
document cannot embrace the whole hardware solution s and
products that may be designed. The wrong solutions to be
avoided shall be considered as mandatory, while the suggested
hardware configurations shall not be considered man datory,
instead the information given shall be used as a gu ide and a
starting point for properly developing your product with the
Telit GE864-QUAD V2/GPS and/or GC864-QUAD V2 module s. For
further hardware details that may not be explained in this
document refer to the Telit GE864-QUAD V2/GPS and G C864-QUAD
V2 Product Description document where all the hardw are
information is reported.

NOTICE:

(EN) The integration of the GE864-QUAD V2/GPS and G C864-QUAD
V2 cellular modules within user application shall b e done
according to the design rules described in this man ual.

The information presented in this document is belie ved to be
accurate and reliable. However, no responsibility i s assumed
by Telit Communications S.p.A. for its use, or any

infringement of patents or other rights of third pa rties which
may result from its use. No license is granted by i mplication
or otherwise under any patent rights of Telit Commu nications
S.p.A. other than for circuitry embodied in Telit p roducts.

This document is subject to change without notice.
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3. GE864-QUAD V2/GPS Mechanical
Dimensions
3.1. GE864-QUAD V2/GPS
The Telit GE864-QUAD V2/GPS modules overall dimensi ons are:
* Length: 30 mm
e Width: 30 mm
e Thickness : 2,9 mm
*  Weight: 4.29
0.87+0.087
0.25
i stzione B-8 =
- —

SEZIONE A-A

P sl
\
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3.2. GC864-QUAD V2
The Telit GC864-QUAD V2 module overall dimensions a re:
* Length: 36.2 mm
«  Width: 30 mm
» Thickness: 3.2 mm
*  Weight: 4.8¢g
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3.3. Mechanical View of Telit GC864-QUAD V2 with
SIM Holder
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3.4. GC864-QUAD V2 Module Connections
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4, Electrical Connections
4.1.1. PIN-OUT
The GE864-QUAD V2/GPS use 11x11 array BGA technolog y connection
. . Internal
Ball Signal 1/0 Function PULL UP Type
Audio

F9 AXE | Handsfree switching 100K CMOS 2.8V
Handsfree mic. input; phase +, nom. .

G8 MIC_HF+ Al level 3mVrms Audio
Handset mic.signal input; phase-, nom. .

G9 MIC_MT- Al level 50mVims Audio

G10 |EAR_MT+ AO | Handset earphone signal output, phase + Audio
Handset mic.signal input; phase+, nom. ;

J8 MIC_MT+ Al level 50mVims Audio

. Handsfree mic.input; phase -, nom. level .

J9 MIC_HF Al 3mVrms Audio

J10 EAR_HF- AO | Handsfree ear output, phase - Audio

H9 EAR_MT- AO | Handset earphone signal output, phase - Audio

H10 | EAR_HF+ AO | Handsfree ear output, phase + Audio

SIM card interface

C10 |SIMCLK (0] External SIM signal — Clock 1,8/3V

c11 | smviN | External SIM signal - Presence (active Pull up 18/3V
low) 47K

D4 SIMVCC ) External SIM signal — Power supply for 18/3V
the SIM

D10 |SIMIO IO | External SIM signal - Data /0 PP 118/3v

E9 SIMRST (0] External SIM signal — Reset 1,8/3V

Auxiliary UART/Trace

DIl |TX_AUX 0 S#’g')ia'y Ul Dt e e CMOS 2.8V

F10 |RX_AUX | g#’g')iary R, CMOS 2.8V
Service pin shall be used to upgrade
the module from ASC1 (RX_TRACE,
TX_TRACE). The pin shall be tied low
to enable the feature only in case

H4 SERVICE | of a SW Update activity. It is CMOS 2.8V
required, for debug purpose, to be
connected
to a test pad on the final
application.

Prog. / Data + HW Flow Control

B6 C125/RING o g_l;tE;)ut for Ring indicator signal (RI) to CMOS 2.8V
Input for Data terminal ready signal

B7 C108/DTR | (DTR) from DTE CMOS 2.8V
Output for Data carrier detect signa |

D9 C109/DCD (0} (DCD) to DTE CMOS 2.8V
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Ball Signal 1/0 Function IgtSanLaLP Type
E7 C103/TXD | Serial data input (TXD) from DTE CMOS 2.8V
E11 C107/DSR o t?)ul;'?lyé for Data set ready signal (DSR) CMOS 2.8V
£7 C105/RTS | ;?c?rﬂth'?':E Request to send signal (RTS) CMOS 2.8V
6 C106/CTS o g;tgut for Clear to send signal (CTS) to CMOS 2.8V
H8 C104/RXD (0] Serial data output to DTE CMOS 2.8V
DAC and ADC
Cc7 DAC_OUT AO | Digital/Analog converter output D/A
J11 ADC_IN1 Al Analog/Digital converter input AID
H11 |ADC_IN2 Al Analog/Digital converter input A/ID
Miscellaneous Functions
A2 RESET# | Reset input
D8 STAT_LED (@] Status indicator led CMOS 1.8V
E2 VRTC AO | VRTC Power
Input command for switching power ON or
55 | on ors e e e be cut | T | PulmtoveaTT
or greater than 1 second.
L8 PWRMON (0] PWRMON CMOS 2.8V
L4 GSM Antenna (@] Antenna output — 50 ohm RF
D5 VAUXY AO | Auxiliary 2.8V Output Power
Telit GPIO / DVI
C1 GPIO_01 /0 | GPIO_01 CMOS 2.8V
E6 GPIO_02 / JDR /0 | GPIO_02/JDR CMOS 2.8V
C2 GPIO_03 /10 | GPIO_03 CMOS 2.8V
B3 '(I-';)F()_IgI_SO:éLE IO | GPIO_04/TX_DISABLE CMOS 2.8V
K8 | GPIO_05/RFTXMON |0 |Telt OPI9Os Configurable GPIO -/ CMOS 2.8V
BS GPIO_06 / ALARM /0 | Telit GPIO06 Configurable GPIO / ALARM CMOS 2.8V
L9 GPIO_07 / BUZZER /0 | Telit GPIO07 Configurable GPIO / Buzzer CMOS 2.8V
K11 GPIO_08 /10 | GPIO_08 CMOS 2.8V
c9 GPIO_09 /10 | GPIO_09 CMOS 2.8V
H3 GPIO_10/DVI_TX /0 | GPIO_10/DVI_TX- DVI audio* CMOS 2.8V
K7 DVI_RX /0 | DVI_RX - DVI audio* CMOS 2.8V
D7 DVI_CLK /0 | DVI_CLK - DVI audio* CMOS 2.8V
H5 DVI_WAO /0 | DVI_WAO - DVI audio* CMOS 2.8V
GPSY (only for GE864-GPS)
A7 | GPs_EXT LNA EN) |0 | External LNA Enable CMOS 1.8V (GPS)
c8 |cps ppsY O | Pulse Per Second CMOS 1.8V (GPS)
E10 |GPS R¥ [ Serial Data Input CMOS 2.8V (GPS)
F8 |Gps T O | serial Data Output CMOS 2.8V (GPS)
G2 | GPS_WAKEUP O | Wake up output CMOS 2.8V (GPS)
J4 GPS_ON_OF® I GPS Power Control CMOS 1.8V (GPS)
A10 | GPS Antenna & (e} Antenna output — 50 ohm RF
Power Supply

’g" 53!"'5 5
_ _ l
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Ball Signal 1/0 Function IgtSanLaLP Type

J1 VBATT - Main power supply Power

K1 VBATT - Main power supply Power

J2 VBATT - Main power supply Power

K2 VBATT - Main power supply Power

Al GND - Ground Power

All GND - Ground Power

D6 GND - Ground Power

F1 GND - Ground Power

F11 GND - Ground Power

H1 GND - Ground Power

H2 GND - Ground Power

J3 GND - Ground Power

K3 GND - Ground Power

K4 GND - Ground Power

K5 GND - Ground Power

K6 GND - Ground Power

L1 GND - Ground Power

L2 GND - Ground Power

L3 GND - Ground Power

L6 GND - Ground Power

L11 GND - Ground Power

A8 GNBY - Ground ¥ Power

B8 GNBY = Ground Y Power

B9 GNBY - Ground ¥ Power

B10 |GNDBY = Ground Y Power

B11 |GNDBY = Ground Y Power
RESERVED

A3 - - Reserved

A4 - - Reserved

A5 - - Reserved

A6 - - Reserved

A9 - - Reserved

Bl - - Reserved

B2 - - Reserved

B4 - - Reserved

C3 - - Reserved

C4 - - Reserved

cs@ |- = Reserved @

C6 - - Reserved

D1 - - Reserved

D2 - - Reserved

D3 - - Reserved

E1l - - Reserved

’b'ilﬂ ki : <4
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Internal

Ball Signal 110 Function PULL UP Type
E3 - - Reserved
E4 - - Reserved
E5 - - Reserved
E8 - - Reserved
F2 = - Reserved
F3 = - Reserved
F4 = - Reserved
F5 = - Reserved
G1 - - Reserved
G3 - - Reserved
G4 = - Reserved
G5 - - Reserved
ce? |- - Reserved @
G7 = - Reserved
Gl1 |- - Reserved
H6 - - Reserved
H7 - - Reserved
J6 - - Reserved
J7 - - Reserved
K9 - - Reserved
K10 - - Reserved
L5 - - Reserved
L7 - - Reserved
L10 - - Reserved

* Ref. to Digital Voice Interface Application Note

80000NT10004a.

(1) Available only on GE864-GPS (in case of GE864-Q UAD it has
to be considered RESERVED

NOTE:
The GE864-QUAD V2/GPS Modules has one DVI porton t he system.

NOTE:

Reserved pins must not be connected.

©

(2) Only for GE864-GPS connect the G6 ball (althoug h declared
reserved) must be connected to ground (suggested through a 0

ohm resistor) and C6 ball (although declared reserv ed) must be
connected to VAUX (Ball D5) through a pull up resis tor (e.g.
47K).
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NOTE:

RTS must be connected to the GND (on the module sid e) if flow
control is not used.

NOTE:

If not used, almost all pins must be left disconnec ted. The
only exceptions are the following pins:

Ball Signal Function

J1, J2, K1, K2 VBATT Main power supply

AL A8 @ A11,B8 @
Bo® B1o @ B11 @ | pe,

F1, F11, H1, H2, J3, K3, GND Ground

K4, K5, K6, L1, L2, L3,

L6, L11

E7 C103/TXD Serial data input (TXD) from DTE

H8 C104/RXD Serial data output to DTE

F7 C105/RTS Input for Request to send signal (RTS) from DTE
35 ON/OEF# L?(?;élgocn;m?nrfng? switching power ON or OFF
A2 RESET# Reset input

F10 RX_TRACE RX Data for debug monitor

D11 TX_TRACE TX Data for debug monitor

H4 SERVICE SERVICE connection

B7 DTR :g_rr)Et for Data terminal ready signal (DTR) from
4@ GPS_ON_OFF |GPS Power Control

G GPS_WAKEUP |GPS Wake up output

g10® GPS_RX GPS Serial data input

Fg® GPS_TX GPS Serial data output

(1) Available only on GE864-GPS (in case of GE864-Q UAD V2ithasto

be considered RESERVED)

NOTE:

Only for GE864-GPS, do not leave the GPS_ON_OFF (ball J4)
input pin floating. It's suggested to connect a pul [-down
(e.g.: 100K).

/ i
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4.1.2. BGA Balls Layout

TOP VIEW
D E
GPIO_01 - - VBATT VBATT
RESET* GPIO_03 - VRTC VBATT VBATT
GPIO_04
3 ) / ) ) GPIO_10
TX_DISAB /DVI_TX
LE
GPS_ON_O GSM
4 SIMVCC - SERVICE Antonna
GPIO_06
5 ) / ALARM - VAUX - - - )RS ON_OFF*
6 ) GPiIo_02 [ ) ) )
/ JDR oTs
GPS EXT C108 C103 C105
7 3 I DAC_OUT [\ Well¢ / / - - -
LR L2hT DTR XD RTS
STAD C104 GPIO_05
GPS_PPS e - GPS TX | MIC_HF+ / MIC_MT+ / PWRMON
RXD RFTXMON
€109 / GPIO_07
GPIO_09 DCD SIMRST AXE MIC_MT- | EAR_MT- | MIC_HF- I BUZZER
GPS SIMCLK | SIMIO PS RX | RX_AUX | EAR MT+| EAR HF+ | EAR_HF
Antenna CFe | = = = =
SIMIN TX_AUX CJIfS?RI GND ; ADC_IN2 | ADC_IN1 | (elzllohL:
(1) Available only on GE864-GPS (in case of GE864-Q UAD V2 it has to be

considered RESERVED)
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AUDIO Signals balls
SIM CARD interface balls

AUX UART&SERVICE Signals balls
Prog. / data + Hw Flow Control
signals balls

ADC signals balls

MISCELLANEOUS functions signals
balls

TELIT GPIO balls

GPS balls

POWER SUPPLY VBATT balls
POWER SUPPLY GND balls
RESERVED

%l | N\ -
£, v \
L ‘ S~ & ‘
| r% - 7, / > [
il i L sk PV - -
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4.2. GC864-QUAD V2

4.2.1. PIN-OUT

The GC864-QUAD V2 uses an 80 pin Molex p.n. 53949-0 878 male
connector for the connections with the external app lications.
This connector matches the 54150-0878 models.

Pin Signal 110 Function Igﬁmj&g Type
Power Supply
1 VBATT - Main power supply Power
2 VBATT - Main power supply Power
3 VBATT - Main power supply Power
4 VBATT - Main power supply Power
5 GND - Ground Power
6 GND - Ground Power
7 GND - Ground Power
Audio
8 AXE | Handsfree switching 100K Q2 CMOS 2.8V
9 EAR_HF+ AO [Handsfree ear output, phase + Audio
10 EAR_HF- AO [Handsfree ear output, phase - Audio
11 EAR_MT+ AO |Handset earphone signal output, phase + Audio
12 EAR_MT- AO |Handset earphone signal output, phase - Audio
13 MIC_HF+ Al |Handsfree microphone input; phase Audio
14 MIC_HF- Al [Handsfree microphone input; phase Audio
15 MIC_MT+ Al [Handset microphone signal input; phase+ Audio
16 MIC_MT- Al |Handset microphone signal input; phase- Audio
SIM Card Interface
18* SIMVCC - External SIM signal — Power supply for the SIM 1.8/3V
19 SIMRST O |External SIM signal — Reset 1.8/3V
20 SIMIO I/0 |External SIM signal - Data I/O 1.8/3V
21 SIMIN | External SIM signal - Presence (active low) 47K Q 1.8/3V
22 SIMCLK O |External SIM signal — Clock 1.8/3V
Trace
23 RX_TRACE | RX Data for debug monitor CMOS 2.8V
24 TX_TRACE O [TX Data for debug monitor CMOS 2.8V
Service pin shall be used to upgrade the module from ASC1 (RX_TRACE,
a1 fseRvice |1 DT Thepn et o o st e stre oy e ofslook o |owos zav
to a test pad on the final application.

1 On this line a maximum of 10nF bypass capacitor is allowed
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Pin Signal 110 Function Igﬁm"’g Type
Prog. / Data + Hw Flow Control
25 C103/TXD | Serial data input (TXD) from DTE CMOS 2.8V
26 C104/RXD O |Serial data output (RXD) to DTE CMOS 2.8V
27 C107/DSR O |Output for Data set ready signal (DSR) to DTE CMOS 2.8V
28 C106/CTS O |Output for Clear to send signal (CTS) to DTE CMOS 2.8V
29 C108/DTR | Input for Data terminal ready signal (DTR) from DTE CMOS 2.8V
30 C125/RING O |Output for Ring indicator signal (RI) to DTE CMOS 2.8V
31 C105/RTS | Input for Request to send signal (RTS) from DTE CMOS 2.8V
32 C109/DCD O |Output for Data carrier detect signal (DCD) to DTE CMOS 2.8V
DAC and ADC
37 ADC_IN1 Al |Analog/Digital converter input AID
38 ADC_IN2 Al |Analog/Digital converter input A/ID
39 ADC_IN3 Al |Analog/Digital converter input A/ID
40 DAC_OUT AO |Digital/Analog converter output D/IA
Miscellaneous Functions
45 STAT_LED O |[Status indicator led CMOS 1.8V
46 GND - |Ground Ground
49 PWRMON O |Power ON Monitor CMOS 2.8V
o Input command for switching power ON or OFF (toggle Pull up to
ON/OFF* | command). The pulse to be sent to the GC864-QUAD V2 47K Q VBATT
must be equal or greater than 1 second.
54 RESET* | Reset input
55 VRTC AO |VRTC Backup capacitor Power
Telit GPIO / DVI
36 DVI_CLK - DVI_CLK (Digital Voice Interface Clock) CMOS 2.8V
59 TGPIO_04/TXCNTRL I(/) g:e(z)lri]ttgrlo4 Configurable GPIO / RF Transmission CMOS 2.8V
63 TGPIO_10/DVI_TX I(/) $(ce)liléflﬁl(e)r%;)(:(e))onﬂgurable GPIO / DVI_TX (Digital CMOS 2.8V
65 DVI_RX I(/) DVI_RX (Digital Voice Interface) CMOS 2.8V
66 TGPIO_03 I(/) Telit GPIO3 Configurable GPIO CMOS 2.8V
67 TGPIO_08 I(/) Telit GPIO8 Configurable GPIO CMOS 2.8V
68 TGPIO_06 / ALARM l(/) Telit GPIO6 Configurable GPIO / ALARM CMOS 2.8V
70 TGPIO_01 I(/) Telit GPIO1 Configurable GPIO CMOS 2.8V
71 DVI_WAO I(/) DVI_WAO (Digital Voice Interface) CMOS 2.8V
73 |ICPIO-07/ ¢ |Teit GPIO7 Configurable GPIO / Buzzer CMOS 2.8V
74 TGPIO_02 / JDR l(/) Telit GPIO02 I/O pin / Jammer detect report CMOS 2.8V
76 TGPIO_09 l(/) Telit GPIO9 Configurable GPIO CMOS 2.8V
78 ;(E_IF;I(OM_(()JE/ I(/) L?)llr:it?)floos Configurable GPIO / Transmitter ON CMOS 2.8V

, ) g L]
- S | T
o A il (‘
\'_‘})\/ . 2 ~.\
. é -
s B i e tiene ,,,,",'/.y"\ e 4
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Pin Signal 110 Function Igﬁmﬂ Type
RESERVED
17 Reserved =
33 Reserved =
34 Reserved -
35 Reserved =
41 Reserved =
42 Reserved -
43 Reserved -
44 Reserved -
48 Reserved =
50 Reserved =
51 Reserved -
52 Reserved =
56 Reserved -
57 Reserved =
58 Reserved =
60 Reserved =
61 Reserved =
62 Reserved -
64 Reserved -
69 Reserved -
72 Reserved =
75 Reserved =
7 Reserved -
79 Reserved -
80 Reserved -
NOTE:
The GC864-QUAD V2 Modules has one DVI ports on the system
interface.
NOTE:
Reserved pins must not be connected.
NOTE:
RTS must be connected to the GND (on the module sid e) if flow
control is not used.
;\' , ’ &
: / )
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NOTE:
If not used, almost all pins must be left disconnec ted. The
only exceptions are the following pins:

Pin Signal Function

1 VBATT Main power supply

2 VBATT Main power supply

S VBATT Main power supply

4 VBATT Main power supply

5 GND Ground

6 GND Ground

7 GND Ground

46 GND Ground

25 C103/TXD Serial data input (TXD) from DTE

26 C104/RXD Serial data output to DTE

31 C105/RTS Input for Request to send signal (RTS) from DTE

53 ON/OEE* Icr:)[:;l;]?nn;;?and for switching power ON or OFF (toggle

54 RESET* Reset input

23 RX_TRACE RX Data for debug monitor

24 TX_TRACE TX Data for debug monitor

47 SERVICE SERVICE connection

4.2.2. GC864-QUAD V2 Antenna Connector

The GC864-QUAD V2 module is equipped with a 50 ohm RF
connector from Murata, GSC type P/N MM9329-2700B.
The counterpart suitable is Murata MXTK92 Type or M XTK88 Type.
Moreover, the GC864-QUAD V2 has the antenna pads on the back
side of the PCB. This allows the manual soldering o f the
coaxial cable directly on the back side of the PCB. However,
the soldering is not an advisable solution for a re liable

connection of the antenna.

.
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Hardware Commands

Turning ON the GE/GC864-QUAD V2 and GE864-
GPS

To turn ON the GE/GC864-QUAD V2 AND GEB864-GPS the p ad ON# must
be tied low for at least 1 second and then released . Pulse
duration less than 1000ms should also start the pow er on

procedure, but this is not guaranteed.

When the power supply voltage is lower than 3.4V th e pad ON#
must be tied low for at least 4 seconds.

The maximum current that can be drained from the ON # pad is
0.1 mA.
A simple circuit to do it is:

OM#
— L >
R1
. Q1
Power on Impulse Ro
MO
NOTE:
Don't use any pull up resistor on the ON# line, it is
internally pulled up. Using pull up resistor may br ing to
latch up problems on the module, power regulator an d improper
power on/off of the module. The line ON# must be co nnected
only in open collector configuration.
NOTE:
In this document all the lines that are inverted, h ence have
active low signals are labeled with a name that end s with a
Il#ll.

.-::3

o
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TIP:

To check if the device has powered on, the hardware line
PWRMON should be monitored. After 1000ms the line r aised up
the device could be considered powered on.

NOTE:

When the power supply voltage is lower than 3.4V, t 0 turn ON
the module, the pad ON# must be tied low for at lea st 3
seconds.

For example:

1- Let us assume you need to drive the ON# pad with a totem

pole output from +1.8V up to 5V microcontroller:

WIE:S
L
F1
I I 01
Power on Impulse o
MO
2- Let us assume you need to drive the ON# pad directl y with an
ON/OFF button:
Sl

o

|¥

>\l
4 Awlﬂ

‘ g Pl
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A flow chart showing the proper turn on procedure i s displayed
below:

2s tirneout? /

/\ 4

<Is Timeout? Modem Reset Proc

\*4

Delay 1s

H L / 7

il ﬁ oy 2" / S
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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 module when is powered OFF or d uring an
ON/OFF transition.
A flow chart showing the AT commands managing proce dure is

displayed below:

Enter AT=CR =
:f/ \*‘HA

Mo answer in

Modem ON Proc.
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5.2. Turning OFF the GE/GC864-QUAD V2 and GE864
GPS
The turning off of the device can be done in two wa ys:

* via AT command (see Software User Guide AT#SHDN)
* by tying low pin ON#

Either ways, when the device issues a detach reques tto the
network informing that the device will not be reach able any
more.

To turn OFF the module the pad ON# must be tied low for at
least 2 seconds and then released.

The same circuitry and timing for the power on shal | be used.
The device shuts down after the release of the ON# pad.

The following flow chart shows the proper turnoff p rocedure:

FYSIp——
P .

@MON - OFF7

W \
WRMON =OFF or ™,

\]Sstimeoy

Is Timeout?

Remove VBATT ]ﬁ'ﬁb[mz[ndem ON Proc,)]

Delay 1 5¢

L

S.p.A. written authorization - All Rights

8’ ’/
¢ 24
a‘ p / //
i Lf hJ =

Reproduct'ion‘forbidden without Telit Communicatioﬁs
Reserved. Page 30 of 97



Telit

GE/GC864-QUAD V2 and GE864-GPS Hardware User Guide
1vv0300915 Rev.2 — 2011-06-15

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 module when is powered OFF or d uring an
ON/OFF transition.

8’ ’/
¢ 24
a‘ p / //
i Lf hJ =
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5.3. 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 restart the module, the pad RESE T# must be
tied low for at least 200 milliseconds and then rel eased.

The maximum current that can be drained from the RE SET# pad is
0.15 mA.

A simple circuit to do it is:

RESET#
L
Unconditional Restart
Impulse
ND
NOTE:

Do not use any pull up resistor on the RESET# line or any
totem pole digital output. Using pull up resistor m ay bring to
latch up problems on the module power regulator and improper
functioning of the module. The line RESET# must be connected

only in open collector configuration.
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TIP

The unconditional hardware Restart must always be i mplemented
on the boards and must be used by the software as a n emergency
exit procedure.

The following flow chart shows the proper RESET pro cedure:

Modem Reset Proc

Feset=LOW
v
Delay 200ms
Feset=HIGH
T
<P Delay 1s Modem ON Proc.
N
Delay 15 Start AT CRID

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 module when is powered OFF or d uring an
ON/OFF transition.

For example:

i
| h % 7 L - //
iy il B Y, =

- Y.
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Let us assume you need to drive the RESET# pad with a totem
pole output from +1.8V up to 5V microcontroller

RESET

Rl
10K
uP_QUTZ b Q2
2 BCE47EW
402 SOT-123
+35V
R2 § S,
o o 47k 7 0402
0-25 MD
This signal is internally pulled up so the pin can be left
floating if not used.
5.4. Turning ON/OFF the GPS (only GE864-GPS)
When GPS is not in GSM controlled mode (controlled by GSM) a
specific sequence to power-up and shutdown it's nee ded.
5.4.1. GPS Power-up
After you first apply power the GPS part of GE864-G PS goes
into a low-power mode status. To switch ON the GPS part is
requested a pulse at the input pin GPS_ON_OFF. In order to

know when the GPS is ready to accept the pulse, the
application in the host controller can either:

= Wait for a fixed interval

= Monitor a pulse on GPS_WAKEUP output

Reproduction forbidden without Telit Communications S.p.A. written authorization - All Rights
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= Assert a pulse on the GPS_ON_OFF input every second
until GPS starts indicating a high on GPS_WAKEUP ou

or generation of serial messages.

The GPS starts after asserting a rising edge pulse
GPS_ON_OFF input and when high level persists for a
three cycles of RTC clock. Before asserting anothe
GPS_ON_OFF input, the host controller must put it a
and hold it low for at least three cycles of the RT

The GPS_WAKEUP output goes high indicating the GPS

As suggested in chapter 4.1.1 (Pin Out) do not leav
GPS_ON_OFF (ball J4) input pin floating. It' sugges
connect it to a pull-down resistor (e.g.: 100k)

GPS Shutdown

When GPS is working, a pulse on the GPS_ON_OFF inpu
the GPS shutdown sequence.

As explained for power-up, a rising edge pulse foll

high level logic for at least three cycles of RTC ¢
recognized as an GPS_ON_OFF pulse. Before asserti
pulse to GPS_ON_OFF input, the host controller must
low state and hold it low for at least three cycles

clock.

The shutdown sequence may take anywhere from 10ms t
depending on operation in progress.

Avoid any abrupt, uncontrolled removal of power (VB
GPS is operating. Before removing the supply from t
perform the shutdown sequence. Performance degradat
the consequences of any uncontrolled removal of mai
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6. Power Supply

The power supply circuitry and board layout are a f undamental
part of the product design and they strongly reflec t on the
product overall performances, hence read carefully the
following requirements and guidelines for a proper design.

6.1. Power Supply Requirements

Condition Value
Nominal Supply Voltage 3.80 V
Normal operating Voltage 340V -
Range 420 V
Extended operating Voltage 3.22V -
Range 450 V

TIP:

The supply voltage is directly measured between VBA TT and
GND balls. It must stay within the Wide Supply Volt age
tolerant range including any drop voltage and overs hoot
voltage (during the slot TX, for example).

NOTE:

The Operating Voltage Range MUST never be exceeded also
in power off condition; care must be taken in order to
fulfill min/max voltage requirement

NOTE:

When the power supply voltage is lower than 3.4V, t o turn
ON the module, the pad ON# must be tied low for at least
3 seconds

A ';" ‘ i

I 111252 - < - [\ s a
T bl T = ’b
™ i £ Yool {
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6.2. Power Consumption
The table below shows the power consumption of the GSM/GPRS
section in different working modes (common for all the
modules):
GE\ GC864- QUAD Vz and GE864 - GPS (GPS OFF)
Average e
Mode (mA) Mode description
SWITCHED OFF : .
Switched OFf [ <62 uA Module supplied but Switched Off
IDLE mode
AT+CEUN=1 16.0 Normal mode: full functionality of the
module
_ Disabled TX and RX; module is not
AUTREISEINES el registered on the network
3.9 Paging Multiframe 2
AT+CFUN=0 or =5 2.5 Paging Multiframe 3
2.4 Paging Multiframe 4
1.5 Paging Multiframe 9
CSD TX and RX mode
GSM900 CSD PL5 240 GSM VOICE CALL
DCS1800 CSD PLO 175
GPRS (class 10) 1TX
GSM900 PL5 225 GPRS Sending data mode
DCS1800 PLO 160
GPRS (class 10) 2TX
GSM900 PL5 420 GPRS Sending data mode
DCS1800 PLO 290
For the GE864-GPS, the additional current consumpti on of the

GPS section in different operating modes is:

GE864-GPS (GPS ON)
- Additional current -
Average
Mode (mA) Mode description
HIBERNATE <0.045 only RTC and RAM supplied
Acquisition mode 45
Tracking mode 37
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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, the relative current pea ks can be
as high as about 2A. Therefore the power supply has to be
designed in order to withstand with these current p eaks
without big voltage drops; this means that both the electrical
design and the board layout must be designed for th is current
flow.

If the layout of the PCB is not well designed a str ong noise
floor is generated on the ground and the supply; th is will
reflect on all the audio paths producing an audible annoying
noise at 216 Hz; if the voltage drop during the pea k current
absorption is too much, then the device may even sh utdown as a

consequence of the supply voltage drop.

TIP:

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
» 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 will

distinguish them into three categories:

* +5V input (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 is no big difference between the input source
and the desired output. A linear regulator can be
used. A switching power supply will not be suited
because of the low drop out requirements.

. =
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* When using a linear regulator, a proper heat sink
shall 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 module, a 100 MF tantalum capacitor
is usually suited.

* Make sure the low ESR capacitor on the power supply

output (usually a tantalum one) is rated at least 1 ov.

* A protection diode can be inserted close to the pow er
input, in order to save the module from power polar ity
inversion.

An example of linear regulator with 5V input is:

~qlnoue Liness Fagulscor

| Uzl _|3-’W‘:"-'T
LTLIS2BOD
+ 1
|
s alvon
Canl —
i ln 20 Cin2 | SEMSEl 2 + |ipouF
13nF + 10uF ElLLY

| I
| |
| I
| I
| i =7 |
WTR 1o
I Esr:-] éé‘a’T . G:E.'—l CONT-C | 9993 :
| I
| I
| I

6.3.1.2. +12V input Source Power Supply Design Guidelines

* The desired output for the power supply is 3.8V,
hence, due to the big difference between the input
source and the desired output, a linear regulator i S
not suited and shall not be used. A switching power
supply will be preferable because of its better
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efficiency especially with the 2A peak current load
represented by the module.

* When using a switching regulator, a 500kHz (or more )
switching frequency regulator is preferable, becaus e
of its smaller inductor size and its faster transie nt
response. This allows the regulator to respond quic kly

to the current peaks absorption.

* In any case the frequency and switching design
selection is related to the application to be
developed, due to the fact that the switching
frequency could also generate EMC interferences.

» Asfar as car PB battery, the input voltage can ris e
up to 15.8V. This must be kept in mind when choosin g
components: all components in the power supply must
withstand this voltage.

* A Bypass low ESR capacitor of adequate capacity mus t
be provided, in order to cut the current absorption
peaks. A 100 pF tantalum capacitor is typically used.

* Make sure the low ESR capacitor on the power supply

output (usually a tantalum one) is rated at least 1 ov.

» Asfar as car applications, a spike protection diod e
must be inserted close to the power input, in order to
clean the supply from spikes.

» A protection diode can be inserted close to the pow er
input, in order to save the module from power polar ity
inversion. This can be the same diode used for spik e
protection.

An example of switching regulator with 12V input is in the

schematic below (split in 2 parts):
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6.3.1.3. Battery Source Power Supply Design Guidelines

* The desired nominal output for the power supply is 3.8V
and the maximum voltage allowed is 4.2V, hence a si ngle
3.7V Li-lon cell battery type is suited for supplyi ng the
power to the Telit GE/GC864-QUAD V2 AND GE864-GPSmo dules.
The three cells Ni/Cd or Ni/MH 3,6 V Nom. battery t ypes or
4V PB types  MJST NOT BE USED DI RECTLY since their maximum
voltage can rise over the absolute maximum voltage for the

module and damage it.
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6.3.2.

NOTE:

WARNING:

DON'T USE any Ni-Cd, Ni-MH, and Pb battery types di rectly
connected with GE/GC864-QUAD V2 and GE864-GPS. Thei r use
can lead to overvoltage on the module 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 pea ks, 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 module from power polar ity
inversion. Otherwise the battery connector should b e done
in a way to avoid polarity inversions when connecti ng 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 1000mAh.

Thermal Design Guidelines
The thermal design for the power supply heat sink m ust be done
with the following specifications:
*  Average current consumption during transmission @PW R
level max: 500mA
*  Average current consumption during transmission @ P WR
level min: 200mA
*  Average current during Power Saving (CFUN=5): from 15to
3.9mA
*  Average current during idle (Power Saving disabled) :16mA
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 varies

significantly.
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Considering the very low current during idle, espec
Power Saving function is enabled, it is possible to
from the thermal point of view that the device abso
significantly only during calls.

If we assume that the device stays into transmissio
periods of time (let us say few minutes) and then r

a quite long time in idle (let us say one hour), th

power supply has always the time to cool down betwe
calls, and the heat sink could be smaller than the

one for 500mA maximum RMS current, or even could be
chip package (no heat sink).

Moreover, in the average network conditions, the de
requested to transmit at a lower power level than t
hence the current consumption will be less than 500
around 150mA.

For these reasons the thermal design is rarely a co
the simple ground plane where the power supply chip
grants a good thermal condition to avoid overheatin

As far as the heat generated by GC/GE864-QUAD V2 an
, you can consider it to be during transmissions of
during CSD/VOICE calls and 2W max during class10 GP

This generated heat will be mostly conducted to the
plane under GC/GE864-QUAD V2 AND GE864-GPS ; you
that your application can dissipate it.

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
current peaks and a protection diode on the input t
the supply from spikes and polarity inversion. The
of these components is crucial for the correct work
circuitry. A misplaced component can be useless or
decrease the power supply performances.

The Bypass low ESR capacitor must be placed close t

Telit GE/GC864-QUAD V2 and GE864-GPS power input pa
the case the power supply is a switching type it ca

placed close to the inductor to cut the ripple prov

PCB trace from the capacitor to the GE/GC864-QUAD V
GE864-GPS wide enough to ensure a dropless connecti
during the 2A current peaks.

The protection diode must be placed close to the in
connector where the power source is drained.

The PCB traces from the input connector to the powe
regulator IC must be wide enough to ensure no volta
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occur when the 2A current peaks are absorbed. Note that this
is not made in order to save power loss but especia lly to
avoid the voltage drops on the power line at the cu rrent
peaks frequency of 216 Hz that will reflect on all the
components connected to that supply, introducing th e noise
floor at the burst base frequency. For this reason while a
voltage drop of 300-400 mV may be acceptable from t he power
loss point of view, the same voltage drop may not b e
acceptable from the noise point of view. If your ap plication
does not have audio interface but only uses the dat a feature
of the Telit GE/GC864-QUAD V2 and GE864-GPSthen thi S noise is
not so disturbing and power supply layout design ca n be more
forgiving.

« The PCB traces to the GE/GC864-QUAD V2 and GE864-GP S and the
Bypass capacitor must be wide enough to ensure no s ignificant
voltage drops occur when the 2A current peaks are a bsorbed.
This is for the same reason as previous point. Try to keep
this trace as short as possible.

« The PCB traces connecting the Switching output to t he
inductor and the switching diode must be kept as sh ort as
possible by placing the inductor and the diode very close to
the power switching IC (only for switching power su pply).
This is done in order to reduce the radiated field (noise) at

the switching frequency (100-500 kHz usually).

e The use of a good common ground plane is suggested.

e The placement of the power supply on the board must be done
in such a way to guarantee that the high current re turn paths
in the ground plane are not overlapped to any noise sensitive
circuitry as the microphone amplifier/buffer or ear phone
amplifier.

¢ The power supply input cables must be kept separate from
noise sensitive lines such as microphone/earphone c ables.

6.3.4. Parameters for ATEX Applications
In order to integrate the Telit 's modules into an ATEX
application, the appropriate reference standard IEC EN xx and

integrations shall be followed.

Below are listed parameters and useful information to
integrate the module in your application:

GEB864-QUAD V2
» Total capacity: 27.45 uF
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e Total inductance: 55.20 nH

* No voltage upper than supply voltage is present in
module.

* No step-up converters are present in the module.
GC864-QUAD V2

e Total capacity: 27.45 uF
e Total inductance: 55.20 nH

* No voltage upper than supply voltage is present in
module.

* No step-up converters are present in the module.
GE864-GPS

» Total capacity: 33.26 uF
e Total inductance: 233 nH

* No voltage upper than supply voltage is present in
module.

* No step-up converters are present in the module.
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The antenna(s) connection and board layout design a
important part in the full product design and they
reflect on the product overall performances, hence
carefully and follow the requirements and the guide

proper design.

QUAD V2)

GSM Antenna Requirements

re the most
strongly
read

lines for a

GSM Antenna (GE864-QUAD V2/GPS and GC864-

As suggested on the Product Description the antenna for Telit
GE/GC864-QUAD V2 and GE864-GPS devices shall fulfil | the
following requirements:
ANTENNA REQUIREMENTS
Frequency range Depending by frequency band(s)
provided by the network operator, the
customer shall use the most suitable
antenna for that/those band(s)
Bandwidth 70 MHz in GSM850, 80 MHz in GSM900,
170 MHz in DCS & 140 MHz PCS band
Gain Gain < 1,4dBi in GSM 850 & 900
and < 3,0dBi DCS & PCS
Impedance 50 ohm
Input power > 2 W peak power
VSWR absolute max <=10:1 (limit to avoid permanent
damage)
VSWR recommended <= 2:1 (limit to fulfill all
regulatory requirements)
Furthermore if the devices are developed for the US market
and/or Canada market, they shall comply to the FCC and/or IC
approval requirements:
Those devices are to be used only for mobile and fi xed
application. The antenna(s) used for this transmitt er must be
installed to provide a separation distance of at le ast 20 cm
from all persons and must not be co-located or oper ating in
conjunction with any other antenna or transmitter. End-Users
must be provided with transmitter operation conditi ons for
satisfying RF exposure compliance. OEM integrators must ensure
that the end user has no manual instructions to rem ove or
install the GE/GC864-QUAD V2 AND GE864-GPS modules. Antennas

étion forbid
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used for those OEM modules must not exceed 3dBi gai n for
mobile and fixed operating configurations.

7.1.2. GE864-QUAD V2/GPS GSM Antenna — PCB line
Guidelines
When using the Telit GE864-QUAD V2 or GE864-GPS mod ule, since
there's no antenna connector on the module, the ant enna must
be connected to the GE864-QUAD V2 or GE864-GPS thro ugh the PCB
with the antenna pad.
In the case that the antenna is not directly develo ped on the
same PCB, hence directly connected at the antenna p ad of the
GE864-QUAD V2 or GE864-GPS, then a PCB line is need ed in order

to connect with it or with its connector.

This line of transmission shall fulfill the followi ng
requirements:

ANTENNA LINE ON PCB REQUIREMENT:

Impedance 50 ohm
Max 0,3dB
Attenuation

No coupling with other signals allowed
Cold End (Ground Plane) of antenna shall be
equipotential to the GE864-QUAD V2 ground pins

This transmission line should be designed according to the
following guidelines:

* Ensure that the antenna line impedance is 50 ohm;

» Keep the antenna line on the PCB as short as possib le,
since the antenna line loss shall be less than 0,3 dB;

* Antenna line must have uniform characteristics, con stant
cross section, avoid meanders and abrupt curves;

» Keep, if possible, one layer of the PCB used only f or the
Ground plane;

» Surround (on the sides, over and under) the antenna line
on PCB with Ground, avoid having other signal track S

facing directly the antenna line track;

* The ground around the antenna line on PCB has to be
strictly connected to the Ground Plane by placing v ias
once per 2mm at least;
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» Place EM noisy devices as far as possible from GE86
V2 antenna line;

* Keep the antenna line far away from the GE864-QUAD
GE864-GPS power supply lines;

» If you have EM noisy devices around the PCB hosting

GE864-QUAD V2 or GE864-GPS, such as fast switching

take care of the shielding of the antenna line by b
it inside the layers of PCB and surround it with Gr
planes, or shield it with a metal frame cover.

* If you don't have EM noisy devices around the PCB o

GE864-QUAD V2 or GE864-GPS, by using a strip-line o

superficial copper layer for the antenna line, the
attenuation will be lower than a buried one;

4-QUAD
V2 or

the
ICs,
urying
ound

f
n the
line

PCB Guidelines in case of FCC certification

In the case FCC certification is required for an ap
GEB864-QUAD V2 or GE864-GPS, according to FCC KDB 99
approval requirements, the transmission line has to

that implemented on GE864-QUAD V2 or GE864-GPS inte
described in the following chapter.

Transmission line design

During the design of the GE864-QUAD V2 or GE864-GPS
the placement of components has been chosen properl
keep the line length as short as possible, thus lea

power losses possible. A Grounded Coplanar Waveguid
has been chosen, since this kind of transmission li
impedance control and can be implemented in an oute
needed in this case. A SMA female connector has bee
the line.

The interface board is realized on a FR4, 4-layers
material is characterized by relative permittivity

1 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
51.6 Q, estimated line loss is less than 0.1 dB. The line
is shown below:
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7.2.2. 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 GE864-QUAD V2 or GE864- GPS RF output; a
SMA connector has been soldered to the board in ord erto
characterize the losses of the transmission line in cluding the
connector itself. During Return Loss / impedance me asurements, the
transmission line has been terminated to 50 Q load.

Return Loss plot of line under test is shown below:

5 Aug 2011 16: 28: 25
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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 Sq4 1 U FS 4. 50.053 o -601.56 mo 132.95 pF

1 980.000 000 MHz
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START 800.000 000 MHz STOP 2 000.000 000 MHz
Insertion Loss of G-CPW line plus SMA connector is shown below:
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GSM Antenna — Installation Guidelines

» Install the antenna in a place covered by the GSM
signal.

* The Antenna must be installed to provide a separati
distance of at least 20 cm from all persons and mus
not be co-located or operating in conjunction with
other antenna or transmitter;

« Antenna shall not be installed inside metal cases

» Antenna shall be installed also according Antenna
manufacturer instructions.

GPS Antenna (GE864-GPS only)

GPS Antenna Requirements

The GE864-GPS module is provided with an internal L
amplifier with two selectable gain level. By defaul
GE864-GPS is configured in high gain mode (18dB wit
noise figure).

If the external antenna is connected to the DUT wit

coax cable, the use of an external LNA close to the

feed point is recommended. In this case the module
configured in low gain mode (8dB with 10dB of noise
through a specific AT command (refer to ATSGPSAT o
Commands Reference Guide, 80000ST10025a). The modul
a digital output signal (GPS_LNA_EN) used for RF po

that can be used to enable the external LNA.

NOTE: when the internal LNA is in high gain mode, t
GPS_LNA_EN output is tied low (external LNA unused)

NOTE: The typical external gain range is 20 dB (whe
gain mode, not recommended in high gain mode)

. =
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NOTE: The absolute maximum rating for GPS RF input power is 10
dBm

7.3.2. Combined GPS Antenna
The use of combined GPS antennas is NOT recommended : this
solution could generate an extremely poor GPS recep tion and
also the combination antenna requires additional di plexer and

adds a loss in the RF route.

7.3.3. Linear and Patch GPS Antenna

Using this type of antenna introduces at least 3 dB of loss if compared
to a circularly polarized (CP) antenna. Having a sp herical gain response
instead of a hemispherical gain response could aggr avate the multipath

behaviour & create poor position accuracy.

7.3.4. GPS Antenna - PCB Line Guidelines
* Ensure that the antenna line impedance is 50 Q.
» Keep the antenna line on the PCB as short as possib le

to reduce the loss.

 Antenna line must have uniform characteristics,
constant cross section, avoid meanders and abrupt
curves.

» Keep one layer of the PCB used only for the Ground
plane, if possible.

» Surround (on the sides, over and under) the antenna
line on PCB with Ground, avoid having other signal
tracks facing directly the antenna line of track.

* The ground around the antenna line on PCB has to be
strictly connected to the Ground Plane by placing v ias
once per 2mm at least.

* Place EM noisy devices as far as possible from GE86 4-
GPS antenna line.

» Keep the antenna line far away from the GE864-GPS
power supply lines.

* Keep the antenna line far away from the GE864-GPS G SM
RF lines.

» If you have EM noisy devices around the PCB hosting
the GE864-GPS, such as fast switching ICs, take car e
of the shielding of the antenna line by burying it
inside the layers of PCB and surround it with Groun d

planes, or shield it with a metal frame cover.
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If you do not have EM noisy devices around the PCB of
GE864-GPS, use a strip-line on the superficial copp er
layer for the antenna line. The line attenuation wi Il
be lower than a buried one.

GPS Antenna - Installation Guidelines

The GE864-GPS due to its characteristics of
sensitivity is capable to perform a Fix inside the
buildings. (In any case the sensitivity could be
affected by the building characteristics i.e.
shielding).

The Antenna must not be co-located or operating in
conjunction with any other antenna or transmitter.

Antenna must not be installed inside metal cases.

Antenna must be installed also according Antenna
manufacturer instructions.
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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 Telit GE/GC864-QUA D V2 AND

GEB864-GPS interface circuits:

Absolute Maximum Ratings — Not Functional
Parameter Min Max
Input level on -0.3Vv +3.1V
any digital pin
when on
Input voltage -0.3Vv +3.0V
on analog pins
when on
Operating Range — Interface Levels (2.8V CMOS)
GP< signals
Level Min Max Min Max
Input high 2.1V 3.1V 1.82Vv 2.8V
level
Input low level ov 0.5V ov 0.98V
Output high 2.2V 3.0V 2.4V
level
Output low ov 0.35V 0.4V
level

For 1,8V signals:

Operating Range — Interface Levels (1.8V CMOS)

GPS signals

Level Min Max Min Max

Input high 1.6V 2.2V 1.26V 3.1V

level

Input low level ov 0.4v 0.45V

Output high 1,65V 2.2V 1.2V

level

Output low ov 0.35V 0.45V

level
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Current characteristics

Level Typical
Output Current 1mA
Input Current 1uA

i / =
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Reset Signal
Signal Function I/O Ball /Pin  Number
RESET |Reset I A2 on GE864-QUAD

V2/GPS

54 on GC864-QUAD V2

RESET is used to reset the GE/GC864-QUAD V2 and GE8 64-GPS
modules. Whenever this signal is pulled low, the GE /GC864-QUAD
V2 and GE864-GPS are reset. When the device is rese t it stops
any operation. After the release of the reset GE/GC 864-QUAD V2
and GE864-GPS are unconditionally shut down, withou t doing any
detach operation from the network where it is regis tered. This
behavior is not a proper shut down because any GSM device is
requested to issue a detach request on turn off. Fo r this
reason the Reset signal must not be used to normall y shutting
down the device, but only as an emergency exit in t he rare
case the device remains stuck waiting for some netw ork
response.
The RESET is internally controlled on start-up to a chieve
always a proper power-on reset sequence, so there i s no need
to control this pin on start-up. It may only be use d to reset
a device already on that is not responding to any ¢ ommand.
NOTE:
Do not use this signal to power off GC/GE864-QUAD V 2 and
GEB864-GPS . Use the ON/OFF signal to perform this f unction or
the AT#SHDN command.
Reset Signal Operating Levels:

Signal Min Max

RESET Input 2.0v* 2.2V

high

RESET Input low ov 0.2v
* this signal is internally pulled up so the pin ca n 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

A rﬂ* o
% a 55!;!4':, “\T;
e | e
JM, / —8 =
/ . —————
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to permit to the internal circuitry the power on re set and
under voltage lockout functions.

P E‘ﬁ Vo B ) / / xa
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0. Serial Ports
The serial port on the Telit GE864/GC864-QUAD V2 an d GE864-GPS
is the core of the interface between the module and OEM
hardware.
2 serial ports are available on the GE864-QUAD/GC86 4-QUAD V2
modules:

« MODEM SERIAL PORT (Main, ASCO)
- MODEM SERIAL PORT 2 (Auxiliary, ASC1)

While another serial port is available on the GE864 -QUAD
V2/GPS module:

* GPS SERIAL PORT (NMEA)

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

e microcontroller UART @ 2.8V — 3V (Universal
Asynchronous Receive Transmit)

* microcontroller UART@ 5V or other voltages differen t
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 does not need a | evel
translation is the 2.8V UART.
The serial port on the GE/GC864-QUAD V2 and GE864-G PS a +2.8V
UART with all the 7 RS232 signals. It differs from the PC-
RS232 in the signal polarity (RS232 is reversed) an d levels.
The levels for the GE864-QUAD V2 UART are the CMOS levels:
Absolute Maximum Ratings —Not Functional
Parameter Min Max
Input level on -0.3Vv +3.1V
any digital pad
when on
Input voltage -0.3Vv +3.0V
on analog pads
when on

Reserved. Page 58 of 97



Telit

GE/GC864-QUAD V2 and GE864-GPS Hardware User Guide
1vv0300915 Rev.2 — 2011-06-15

Operating Range

— Interface levels (2.8V CMOS)

GPS signals
Level Min Max Min Max
Input high 2.1V 3.1V 1.82Vv 2.8V
level
Input low level ov 0.5V ov 0.98V
Output high 2.2V 3.0V 2.4V
level
Output low ov 0.35V 0.4V
level

The table below shows the signals of the GE/GC864-Q

GE864-GPSserial port:

UAD V2 AND

RS232 [ Signal GE864- QUAD V2 | GC864- QUAD V2 | Name Usage
Pin Pad Number Pad Number
Number
DCD — Output from the GE864-QUAD
1 Al WEr D9 32 Data Carrier Detect V2 t_hat indicates the
— carrier presence
P RXD — H8 26 Transmit line Output transmit line of
tx_uart *see Note GE864-QUAD V2 UART
3 TXD — E7 25 Receive line Input receive of the GE864-
rx_uart *see Note QUAD V2 UART
DTR — ) Input to the GE864-QUAD V2
4 e B7 29 Data Terminal Ready that controls the DTE READY
= condition
5 GND QJZ.FL]-Z'?]%L}%S 5,6,7 Ground ground
DSR — Output from the GE864-QUAD
6 d E11 27 Data Set Ready V2 that indicates the
sr_uart ;
— module is ready
RTS — Input to the GE864-QUAD V2
7 3 VBT F7 31 Request to Send that controls the Hardware
— flow control
CTS — Output from the GE864-QUAD
8 &S LE F6 28 Clear to Send V2 that controls the
— Hardware flow control
RI— Output from the GE864-QUAD
9 A e B6 30 Ring Indicator V2 that indicates the
— incoming call condition
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NOTE:

According to V.24, RX/TX signal names are referred to the
application side, therefore on the GE/GC864-QUAD V 2 AND
GE864-GPSside these signal are on the opposite dire ction: TXD
on the application side will be connected to the re ceive line
(here named TXD/RX_uart ) of the GE/GC864-QUAD V2 AND GE864-

GPSserial port and viceversa for RX

TIP:
For a minimum implementation, only the TXD and RXD lines can
be connected, the other lines can be left open prov ided a

software flow control is implemented.

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 module when is powered OFF or d uring an
ON/OFF transition.

GE864-GPS Secondary Ports
Modem Serial Port 2 (GPS Control)

This port is the only communication interface with the GPS
part. It is available on the following pins:

BALL NAMI DESCRIPTION TYPE
D11 TX_AUX TX Data for GPS CMOS 2.8V
control
F10 RX_AUX RX Data for GPS CMOS 2.8V
control
Please note that in order for GPS to be controlled by the GSM
section, the GPS UART and some GPS control signals have to be
connected externally to the GSM section according to the

following table (see also chapter 12):
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BALL | NAMI NAMI BALL
D11 TX_AUX < * | GPS_RX E10
F10 RX_AUX < > | GPS_TX F8
B3 GPIO4 GPS_ON_OFF | J4
C1 GPIO1 GPS_WAKE_UF G2

9.2.2. GPS Serial Port (NMEA)

This port is carrying out the GPS navigation data i n NMEA 0183
format. The default configuration is 4800 bps, 8, n , 1
It is available on the following pins:

BALL NAMI DESCRIPTION TYPE

F8 GPS_TX GPS TX Data (NMEA) CMOS 2.8V (GPS)

E10 GPS_RX GPS RX Data (NMEA) CMOS 2.8V (GPS)
GPS RX Lines and TX lines may need a dual supply is olation
buffer like an FXLP34 to avoid CMOS high states whi le in POWER
SAVING.

9.3. RS232 Level Translation
In order to interface the Telit GE/GC864-QUAD V2 AN D GEB864-
GPSwith a PC com port or a RS232 (EIA/TIA-232) appl ication a
level translator is required. This level translator must
» invert the electrical signal in both directions
» change the level from 0/+3V 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 for a lower voltage-multiplying rati o on the
level translator. Note that the negative signal vol tage must
be less than OV and hence some sort of level transl ation 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 r and
receiver and in the levels (be sure to get a true R S232 level

translator not a RS485 or other standards).

&
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By convention the driver is the level translator fr om the
0/+3V UART level to the RS232 level, while the rece iver is the
translator from RS232 level to 0/+3V UART.
In order to translate the whole set of control line s of the
UART you will need:

e Sdriver

» 3receiver
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 module.
Instead, it must be powered from a +2.7V / +2.9V (d edicated)
power supply.
This is because in this way the level translator IC outputs on
the module side (i.e. GE/GC 864 inputs) will work a t+3.8V
interface levels, damaging the module inputs.
NOTE:
In order to be able to do in circuit reprogramming of the
GE/GC 864 firmware, the serial port on the Telit GE /GC 864
shall be available for translation into RS232 and e ither it's
controlling device shall be placed into tristate, d isconnected
or as a gateway for the serial data when module rep rogramming
occurs.
Only RXD, TXD, GND and the On/off module turn on pa d are
required to the reprogramming of the module, the ot her lines
are unused.
All applicator shall include in their design such a way of

reprogramming the GE/GC 864.
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An example of level translation circuitry of this k

MAX3237EAT+
SS0p-28 &
Tim niour O—— [ RX Rs232
s D
TN T20uT {O—— > DCD_RS232
4 £
T3me T3ouT (1 > RING_Rs232
L E
10
Tans TaouT {O—1 > DSR Rs232
12 a0
TSI Tsour O[> CTs Rsa32
2E
FIOUTE
8
RIOUT rIN ——<_]RT5_RS232
§ Y
RIOUT Ry —<_]DTR_RS8232
n e

11
RIOUT RIIN —<_] TX_R5232
b

ind is:

MEALD

R OL 30

777

RS232 LEVEL TRSANSLATOR

The RS232 serial port lines are usually connected t o0 a DB9
connector with the following layout:

DCh-AS232[

DSR-Rs232 [

HTS_RE232 ¢ )

CTS_Rs232[

RI_RS232[>

/
GHD

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 di fferent
levels of the two set of signals. As for the RS232
there are a multitude of single chip translators. F

translation
or example

/ T [
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a possible translator circuit for a 5V TRANSMITTER/ RECEIVER
can be:
+2,8Y
TRV [ ﬁTC?WZS4FK [yTHD_2.8v
— GMD
To TELIT
To OEM HARDWARE MODULE

+5V +2,8V

TCTEZ07AFE

R2
47K
RXD_SW 3% R¥D_2 8V
= 2 s

— GMD

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 GE/GC864-Q UAD V2 and
GE864-GPS NOT internally pulled up with a resistor, so there
may be the need to place an external 47K Q pull-up resistor,
either the DTR (dtr_uart) and RTS (rts_uart) input lines are
not pulled up internally, so an external pull-up re sistor of

47KQ may be required.

Care must be taken to avoid latch-up on the GE/GC86 4-QUAD V2
and GE864-GPS and the use of this output line to po wer
electronic devices shall be avoided, especially for devices
that generate spikes and noise such as switching le vel
translators, micro controllers, failure in any of t hese
condition can severely compromise the GE/GC864-QUAD V2 and

GE864-GPS functionality.
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NOTE:

In case of reprogramming of the module has to be co nsidered
the use of the RESET line to start correctly the ac tivity.

The preferable configuration is having an external supply for

the buffer level translator.

.
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10. Audio Section Overview

The first Baseband chip was developed for the cellu lar phones,
which needed two separated amplifiers both in RX an dinTX
section.
A couple of amplifiers had to be used with internal audio
transducers while the other couple of amplifiers ha d to be
used with external audio transducers.
To distinguish the schematic signals and the Softwa re
identifiers, two different definitions were introdu ced, with
the following meaning:

* internal audio transducers - HS/MT (from  Hand Set or

Mcro Telephone )

» external audio transducers -> HF (from Hands Free )
Actually the acronyms have not the original importa nce.
In other words this distinction is not necessary, b eing the
performances between the two blocks like the same.
Only if the customer needs higher output power to d rive the
speaker, he needs to adopt the Aduio2 Section ( HF ).
Otherwise the choice could be done in order to over come the

PCB design difficulties.

For these reasons we have not changed the HSand HFacronyms,
keeping them in the Software and on the schematics.
The Base Band Chip of the GE864-QUAD V2 Telit Modul es

maintains the same architecture.

For more information and suggestions refer to Telit document:

» Audio settings application note , 80000NT10007a

10.1. Selection mode
Only one block can be active at a time, and the act ivation of
the requested audio path is done via hardware, by AXE line, or
via software ,by AT#CAP command .

Moreover the Si det one functionality could be implemented by
the amplifier fitted between the transmit path and the receive
path, enabled at request in both modes.

. =
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. Balanced Ear MT+/])EF m
) A
: Single ended H5
| Eamiece
|

/ EarMT- (‘)EPN‘
- Bias AU
[ Mic MT+(") - SECTION

Fully Differential
Audio Armplifier

f'

\ 1l .
100nF
HE

Microphone

Wi T-
|—() MICHT

fingle ended 100nF

Baseband
Audio Front End

Balanced Ear HF + r) Louoi
S
! Slngle ended HF Fully Differential
: Speaker | Audio Arrplifier
|
[

Ear HF - f) Lounz

{.

Blas—cl—‘ A 2
. SECTION
. Mic HF ‘(‘-)MICF‘E

\ ' il L
100nF
HF

Microphone

Mic HF -
MICNZ
100nF rpfhll. vhd

GEB64-QUAD V2 Audio Front End Block Diagram

Single ended
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10.2. Electrical Characteristics

TIP: Being the microphone circuitry the more noise sensi tive,
its design and layout must be done with particular care. Both
microphone paths are balanced and the OEM circuitry must be
balanced designed to reduce the common mode noise t ypically
generated on the ground plane. However the customer can use
the unbalanced circuitry for its particular applica tion.

10.2.1. Input Lines Characteristics

“MIC_MT” and “MIC_HF" differential microphone p

Line Coupling AC*

Line Type Balanced

Differential input voltage <1,03V ,, @ MicG=0dB

Gain steps 7

Gain increment 6dB per step

Coupling capacitor > 100nF

Differential input resistance 50KQ

Input capacitance < 10pF

@ (*) WARNING : AC means that the signals from the microphone

have to be connected to input lines of the module t hrough
capacitors which value has to be > 100nF. Not respecting this

constraint, the input stages will be damaged.

@ WARNING: when particular OEM application needs a Single Ended
Input  configuration, it is forbidden connecting the unus ed
input directly to Ground, but only through a 100nF capacitor.
Don't forget that the useful input signal will be h alved in

Single Ended Input configuration.
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10.2.2. Output Lines Characteristics

We suggest driving the load differentially from bot h output
drivers, thus the output swing will double and the need for
the output coupling capacitor avoided. However if p articular
OEM application needs also a Single Ended circuitry can be
implemented, but the output power will be reduced f our times.
The OEM circuitry shall be designed to reduce the ¢ ommon mode
noise typically generated on the ground plane and t 0 get the
maximum power output from the device (low resistanc e tracks).

@ WARNING:

The loads are directly connected to the amplifier o

utputs when

in Differential configuration, through a capacitor when in

Single Ended  configuration. Using a Single Ended

configuration , the unused output line must be left open. Not

respecting this constraint, the output stage will b e damaged.

TIP -

Remember that there are slightly different electric al

performances between the two internal audio amplifi ers:

« the “Ear_MI" lines can directly drive a 16Q |oad at-
12dBFS (**) in  Differential configuration

« the" Ear_HF" lines can directly drive a 4Q | oad in
Differential configurations

e There is no difference if the amplifiers drive an e xternal
amplifier

(**) 0dBFS is the normalized overall Analog Gain for each

Output channel equal to 3,7V p differential
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“EAR_MT Output Lines

line coupling

AC single-ended
DC differential

resistance

0dBFS normalized gain 3,7V ,, differential
output load resistance 216 Q@ @ -12dBFS
internal output 40 ( typical )

signal bandwidth

150 - 4000 Hz @ -3 dB

maximal full scale
differential output

3,7V pp (typical )
Road =open circuit

voltage

differential output 925mVj,, / R load =16Q
voltage @ -12dBFS

volume increment 2 dB per step

volume steps 10

“EAR_HF Output Lines

line coupling AC single-ended
DC differential
output load resistance 28 Q
signal bandwidth 150 - 4000 Hz @ -3 dB
maximal output power 0.35W s /8 @

@ battery voltage > 3,6V
volume increment

volume steps

2 dB per step
10

o
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11.

General Purpose I/0O

The general-purpose /O pads can be configured to a ctin three
different ways:
* Input
e Output
» Alternate function (internally controlled)
Input pads can only be read and report the digital 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 con trolled by
the GE/GC864-QUAD V2 and GE864-GPSfirmware and acts depending
on the function implemented.
The following GPIO are available on the GE/GC864-QU AD V2 and
GE864-GPS:
. Input / During
Ball Pin q ; Default ON_OFF
Signal 110 Function Type output - Reset Note
GE864 | GC864 e state state sl
GPI001 F—
C1 70 TGPIO_01 1/0 Configurable 1uA/1mA INPUT 0 0
2.8V
GPIO
GPI002 Alternate
E6 74 ]SSIO—OZI 110 Configurable gléll\?s 1uA/ 1mA INPUT 0 0 function
GPIO : (dDR)
GPI003 EE
Cc2 66 TGPIO_03 110 Configurable 1uA/1ImA INPUT 0 0
2.8V
GPIO
Alternate
GPI1004 function
B3 59 $§CP:\|O'I'_ROS/ 110 Configurable glg/l\(/)S 1uA/ 1mA INPUT 0 0 (RF
GPIO ' Transmission
Control)
GPIO05 Alternate
K8 78 ;ETP;(OM_OO;/ 110 Configurable g'g\(/) e 1uA/ 1mA INPUT 0 0 function
GPIO ' (RFTXMON)
GPIO06 Alternate
B5 68 X(E,ZIQOM_OG/ 110 Configurable glg/l\(/)S 1uA/ 1mA INPUT 0 0 function
GPIO : (ALARM)
GPIO07 Alternate
L9 73 ESEIZ?E_FS?/ 110 Configurable gl\sll\(/DS 1uA/ 1mA INPUT 0 0 function
GPIO ' (BUZZER)
GPI008 EE
K11 67 TGPIO_08 1/0 Configurable 1uA/ 1ImA INPUT 0 0
2.8V
GPIO
GPIO09 —
C9 76 TGPIO_09 110 Configurable 28V 1uA/1ImA INPUT 0 0
GPIO '
GPIO10 Alternate
H3 63 E?/FITO)ZIO/ 1/0 Configurable gI\B/I\?S 1uA/ 1mA INPUT 0 0 function
= GPIO ' (DVI_TX)
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Not all GPIO pads support all these three modes:

* GPIO2 supports all three modes and can be input,
output, Jamming Detect Output (Alternate function)

*  GPIO4 supports all three modes and can be input,
output, RF Transmission Control (Alternate function )

*  GPIO5 supports all three modes and can be input,
output, RFTX monitor output (Alternate function)

* GPIO6 supports all three modes and can be input,
output, alarm output (Alternate function)

* GPIO7 supports all three modes and can be input,
output, buzzer output (Alternate function)

11.1. GPIO Logic Levels

Where not specifically stated, all the interface ci rcuits work
at 2.8V CMOS logic levels.
The following tables show the logic level specifica tions used
in the GE/GC864-QUAD V2 and GE864-GPSinterface circ uits:
Absolute Maximum Ratings —Not Functional
Parameter Min Max
Input level on -0.3Vv +3.1V
any digital pin
when on
Input voltage -0.3Vv +3.0V
on analog pins
when on
Operating Range — Interface Levels (2.8V CMOS)
Level Min Max
Input high 2.1V 3.1V
level
Input low level ov 0.5V
Output high 2.2V 3.0V
level
Output low ov 0.35V
level
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Using a GPIO Pad as INPUT

The GPIO pads, when used as inputs, can be connecte
digital output of another device and report its sta
provided this device has interface levels compatibl
2.8V CMOS levels of the GPIO.

If the digital output of the device to be connected
GPIO input pad has interface levels different from
CMOS, then it can be buffered with an open collecto
transistor with a 47K pull up to 2.8V, this pull up
switched off when the module is in off condition.

Using a GPIO Pad as OUTPUT

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

The illustration below shows the base circuit of a
stage:

Q1
GPIO7

S
_KQ2

dtoa
tus,
e with the

with the
the 2.8V
r

must be

CMOS
outputs,

pull-up

push-pull

Using the RF Transmission Control GP104

The GPIO4 pin, when configured as RF Transmission C
Input, permits to disable the Transmitter when the
to Low by the application.

In the design is necessary to add a resistor 47K pu
2.8V, this pull up must be switched off when the mo
off condition.
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11.5. Using the RFTXMON Output GPI1O5

The GPIO5 pin, when configured as RFTXMON Output, i S
controlled by the GE/GC 864 QUAD V2 module and will rise when
the transmitter is active and fall after the transm itter

activity is completed.
There are 2 different modes for this function:

1) Active during all the calls:

For example, if a call is started, the line will be HIGH
during all the conversation and it will be again LO W 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.

11.6. Using the Alarm Output GPI1O6

The GPIO6 pad, when configured as Alarm Output, is controlled
by the module and will rise when the alarm starts a nd fall
after the issue of a dedicated AT command.

This output can be used to power up the module cont rolling
micro controller or application at the alarm time, giving you
the possibility to program a timely system wake-up to achieve
some periodic actions and completely turn off eithe r the
application and the module during sleep periods, dr amatically
reducing the sleep consumption to few MA.

In battery-powered devices this feature will greatl y improve

the autonomy of the device.

NOTE:

During RESET the line is set to HIGH logic level.
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11.7. Using the Buzzer Output GPIO7

The GPIO7 pad, when configured as Buzzer Output, is controlled

by the GE/GC 864 QUAD V2 module and will drive wit h
appropriate square waves a Buzzer driver.

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 pl aying a

tone or melody when needed by your application.

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

TR2
“‘”’”R‘“ Smamnm
[ 1. Lp
”K D1N414a ISpF
R2 — = =
1K
GPIO7

O—ﬁmm—g
TR ,

BCR141W
NGTE
To correctly drive a buzzer a driver must be provid ed, its
characteristics depend on the Buzzer and for them r efer to

your buzzer vendor.
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11.8. Using the Temperature Monitor Function
11.8.1. Short Description
The Temperature Monitor is a function of the module that
permits to control its internal temperature and if properly
set (see the #TEMPMON command on AT Interface guide ) it raise
to High Logic level a GPIO when the maximum tempera ture is
reached.
11.8.2. Allowed GPIO
The ATATEMPMON set command could be used with one o f the
following GPIO:
) During
Ball Pin . . Input / output Default ON_OFF|
GE864 | GC864 Signal o FUPEEEL e current state state ;Zf:t iz
GPIO01 e
c1 70 TGPIO 01 |I/O | Configurable 1UA / 1mA INPUT 0 0
2.8V
GPIO
GPIO02 Alternate
E6 74 }SRPIO—OZ/ 110 Configurable gl\él\(/DS 1uA/1mA INPUT 0 0 function
GPIO ; (JDR)
GPIO03 EE
c2 66 TGPIO_03 110 Configurable 1uA/1mA INPUT 0 0
2.8V
GPIO
Alternate
GPI004 function
B3 59 $§CP:\JOT_F93/ 110 Configurable gl\él\(/DS 1uA/1mA INPUT 0 0 (RF
GPIO ’ Transmission
Control)
GPIO05 Alternate
K8 78 -FI;(EE;(OM—OO? 110 Configurable %\?S 1uA/1mA INPUT 0 0 function
GPIO ; (RFTXMON)
GPI0O06 Alternate
B5 68 X(E,ZIQOM_OG/ 110 Configurable glgl\(/)S 1uA/1mA INPUT 0 0 function
GPIO ; (ALARM)
GPIO07 Alternate
L9 73 ESEIZ?ETREW J /0 Configurable gl\él\?s 1uA/1mA INPUT 0 0 function
GPIO ; (BUZZER)
GPIO03 VR
Kil1 |67 TGPIO 08 |I/O | Configurable 1UA / 1mA INPUT 0 0
2.8V
GPIO
GPIO09 EE
C9 76 TGPIO 09 |I/O | Configurable 1UA / 1mA INPUT 0 0
2.8V
GPIO
GPIO10 Alternate
H3 63 -Ig(\Blrl'IQ)ZlO/ 1/0 Configurable gl\él\?s 1uA/1mA INPUT 0 0 function
- GPIO ; (DVI_TX)
NOTE:
If the set command is enable the alternate function is not
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11.9. Indication of Network Service Availability
The STAT_LED pin status shows information on the ne twork
service availability and Call status.
In the GE/GC864-QUAD V2 and GE864-GPSmodules, the S TAT _LED
usually needs an external transistor to drive an ex ternal LED.
Therefore, the status indicated in the following ta ble is

reversed with respect to the pin status.

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

A schematic example could be:

WVBATT
R101
330
2%
nao03
\\] DL101
Ly-Ma/R-0251-26
3
10K
2 ‘. STAT_LED
47K
L
1
—GMD
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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 d evice are
off.

To this power output a backup capacitor can be adde d in order
to increase the RTC autonomy during power off of th e battery.

NO Devices must be powered from this pin.

11.11.  External SIM Holder Implementation

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

11.12. VAUX Power Output (only for GE864-GPS)

A regulated power supply output is provided in orde r to supply
small devices from the module.

This output is always active when the module is pow ered by
VBATT.
The operating range characteristics of the supply a re:
Operating Range — VAUX1 power supply
Min Typica Max

Output voltage 2.74V 2.80V 2.86V

Output current 100mA

Output bypass 1pF

capacitor

(inside the module)
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12. GPS Features (only GE864-GPS)
12.1. GPS Control
The GPS part of GE864-GPS can be driven by the GSM engine or
by an external host. The circuital connections of t he two
configurations are showed in the subparagraphs belo W.

12.1.1. GSM Controlled Mode

The GPS part can be controlled by GSM part through specific AT
commands (refer to ATSGPSAT on AT Commands Referenc e Guide,
80000ST10025a). The required electrical connections are showed

in the figure below.

GEB64-GPS

12.1.2. External Host Controlled Mode

Alternatively to the previous configuration, the GP S part can
be controlled by an external Host so the GSM and GP S may be
managed separately. In this case the Host must have at least
two serial ports and two GPIO available for the con trol of GPS

(see the figure below).

o

e g R P
&’,”; 8 { r.#f Sd
- =& G
/_- L -
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GEB64-GPS

12.2. PPS GPS Output
12.2.1. Description

The Time Mark output GPS_PPS provides a one pulse-p er-second

signal to the user specific application. The GPS_PP S pulse is

available at any time as soon as a fix is done. Thi s signal is

a positive logic, CMOS level output pulse that tran sitions

from logic 'low' condition to logic 'high'ata 1 H Z rate.
12.2.2. Pulse Characteristics

The signal is available on BGA Ball C8 on GE864-GPS and on pin

24 of PL101 on EVK2 Adapter board.

Type: Output CMOS 1.8V

Duration: Typically 1us

The signal is available only when the receiver prov ides a

valid Navigation solution.
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13. DAC and ADC Converter

13.1. DAC Converter
13.1.1.  Description

Ball Pin

GEB64 | GCs64 Signal e Function
DAC Converter
74 |40 |DAC_OUT |AO |DigitaI/Anang converter output

The GE/GC864-QUAD V2 AND GE864-GPSmodules provide o ne Digital
to Analog Converter.

The on board DAC is a 10-bit converter, able to gen erate an
analogue value based a specific input in the range from O up
to 1023. However, an external low-pass filter is ne cessary.
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 € 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.
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13.1.2. Enabling DAC
The AT command below is available to use the DAC fu nction:
AT#DAC[=<enable>[,<value>]]

<value> - scale factor of the integrated output voltage (0 -

1023, with 10 bit precision), and it must be presen tif
<enable>=1 .
Refer to SW User Guide or AT Commands Reference Gui de for the

full description of this function.

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.

13.1.3. Low Pass Filter Example

R1 R2 R3
P1® AN, AN, AAAy ON =]
12K 12K 12k
INPUT (dac out) OUTPUT
C1 - 100nF c2 —L 100nF C3 L 100nF
P2 @) P4
GND ~END ~GND ~GND ~GHD
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13.2. ADC Converter
13.2.1.  Description

Ball Pin

GES64 | GC864 Signal Ilo Function

ADC Converters

Ji1 37 ADC_IN1 Al |Analog/Digital converter input

H11 38 ADC_IN2 Al |Analog/Digital converter input

N/A* 39 ADC_IN3 Al |Analog/Digital converter input

The GE/GC864-QUAD V2 AND GE864-GPSmodules provide t hree* (only
two in GE864-QUAD V2) Analog to Digital Converter.

The on board A/D are 11-bit converter. They are abl etoread 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 0 2 Volt
range
AD conversion - 11 bits
Resolution - <1 mV

13.2.2. Using ADC Converter

The AT command below is available to use the ADC fu nction:
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.
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14. Assembly the GE/GC864-QUAD V2 AND
GEB864-GPS on the Board

14.1. Assembly the GE864-QUAD V2

The Telit GE864-QUAD V2 have been designed in order to be
compliant with the standard lead-free SMT process.

Pin Al
ooooooooooo/
OO0 000W®OoOO0OO0O0O0
000000000 0O0
00000 QO0O0O0O0
o @oooooooooo
o000 0-00-9——
B2 000 ¢ 00000
@lﬁ‘oaooooooo
oOoo0oO0Od®OoOO0OO0O0O0
000C®OO0OO0O0O0
b P OO0 QO O0OO0O0O0
~\ L
2.5
Lead - free Alloy:
Surface finishing Sn/Ag/Cu for all
solder pads
14.1.1. Recommended foot print for the application
_ 50,10 =
T T R e T
000000000 O0O0
200000000000
300000000000
LOOO0OO0OO000O00O0O0 LN
500 0000000 0@y w
; 00000 ®O0O00O0O0
7000000000 O0O0
BO0O0000000O0O0
900000000000
00 00000000 O0O0
l JJtoooooeooQgooF f;;i
v BT LEET
2, == 1, 08—=]

= . / e} ——
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NOTE:
In order to easily rework the GE864-QUAD V2 module is
suggested to consider on the application a 1.5mm in hibit area
around the module.
It is also suggested, as common rule for a SMT comp onent, to
avoid having a mechanical part of the application i n direct

contact with the module.

14.1.2. Stencil

Stencil apertures layout can be the same of the rec ommended
footprint (1:1), we suggest a thickness of stencil foil >120um.

14.1.3. PCB pad design

Non solder mask defined” (NSMD) type is recommended for the
solder pads on the PCB.

Solder Resist Metal Solder Resist
Solder Resist Opening
Metal
m| <
Salder Resist

Recommendations for PCB pad dimensions

Ball pitch [mm] 2,4
Solder resist opening 1,150
diameter A [mm]

Metal pad diameter B [mm] 1+0.05

L
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It is recommended no microvia without solder resist cover
under the module and no microvia around the pads (s ee
following figure).

Holes in pad are allowed only for blind holes and n ot for
through holes.

Recommendations for PCB pad surfaces:

Finish Layer thickness Properties
[um]
) good solder ability
Elie}ctro &35 3-71/ p_rotection,
Immersion Au 0.05-0.15 high shear force
values
The PCB must be able to resist the higher temperatu res which
are occurring at the lead-free process. This issue should be
discussed with the PCB-supplier. Generally, the wet tability of
tin-lead solder paste on the described surface plat ing is

better compared to lead-free solder paste.

14.1.4. Solder paste

Lead free
Solder paste Sn/Ag/Cu
It is recommended to use only “no clean” solder pas tein
order to avoid the cleaning of the modules after as sembly.
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14.1.5. GE864-QUAD V2/GPS Solder reflow

The following is the recommended solder reflow prof ile
Tp t Seillg Critical Zone
T toTp
o L
B
=
e
©
Lo
:
£
|2 E ts
Preheat

25

<« t 25°C to Peak

Time —>

Profile Feature Pb-Free Assembly

Average ramp-up rate (T LtoT p) | 3°C/second max

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 Peak 10-30 seconds

Temperature (tp)

Ramp-down Rate 6°C/second max.

Time 25°C to Peak Temperature 8 minutes max.
NOTE:

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

the package body surface

& WARNING:

The GE865 module withstands one reflow process only
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14.2. Assembly the GC864-QUAD V2

The position of the Molex board to board connector and the pin
1 are shown in the following picture.

26.55+0. 15

[L8£0.15

MOVABLE RF

:r |
I ]
| q
| |] 8¢ | 2 |
| | |
= - ] ! (7 =
| H ! | , 3
Y | | | ©
slos | L3
' - | L
H:i | |
| R
| | ol
| | 2y
O — —— ]
(30+0.2)
- \—'7 -
\
NOTE:
The metal tabs present on GC864-QUAD V2 must be con nected to
GND.

This module could not be processed with a reflow.

i

8
!

o O

v

—t :
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Debug of the GE/GC864-QUAD V2 AND GE864-
GPS in Production

To test and debug the mounting of GC/GE864-QUAD V2 and GE864-
GPS , we strongly recommend to foreseen test pads on the
host PCB, in order to check the connection between the
GE/GC864-QUAD V2 and GE864-GPS itself and the appli cation and
to test the performance of the module connecting it with an
external computer. Depending by the customer applic ation,
these pads include, but are not limited to the foll owing
signals:
Ball GE864 Pin GC864 |Signal Function
J1, J2, K1, K2 1,2,3,4 VBATT Main power supply
A1, Al1, D6, F1,
F11, H1, H2, J3, e
K3, K4, K5, K6, n GND Ground
L1, L2, L3, L6,
L11
E7 25 C103/TXD Serial data input (TXD) from DTE
H8 26 C104/RXD Serial data output (RXD) to DTE
L8 49 PRWMON Power ON Monitor
" Input command for switching power ON or OFF
2 i oot (toggle command).
A2 54 RESET* Reset input
F10 23 RX_AUX Auxiliary UART (RX Data from DTE)
D11 24 TX_AUX Auxiliary UART (TX Data to DTE)
Service pin shall be used to upgrade the
module from ASC1 (RX_TRACE, TX_TRACE).
The pin shall be tied low to enable the
H4 47 SERVICE feature only in case of a SW Update
activity. It is required, for debug
purpose, to be connected
to a test pad on the final application.
Jad N/A GPS_ON_OFE|GPS Power Control
E10° N/A GPS_RX GPS Serial data input
F8® N/A GPS_TX GPS Serial data output
G2 N/A GPS_WAKEUHWake up output

) Available only on GE864-GPS (in case of GE864-QUA

be considered RESERVED)
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15. Packing system

15.1. GE864-QUAD V2/GPS Packaging

The GE864-QUAD V2/GPS is packaged on trays of
This is especially suitable for the GE864-QUAD V2/G

according to SMT processes for pick & place movemen
D) -

20 pieces each.
PS
t
hesior 1 1e

ilievo
‘ Prof.0.3 mm +0.2

T

£1S00L0AAL I

: = — = = = h== = — B n\
1 = : — [i _
-

VEDI DETTAGLIO 3

(323%0.5)
‘

Section A- | [\

5
S ’

requirements. The size of the tray is: 329 x 176mm.

B ™ A
/ "v \
N Y p —
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& WARNING:
These trays can withstand at the maximum temperatur eof6s °C.
NOTE:
All temperatures refer to topside of the package, m easured on
the package body surface
15.1.1. Moisture sensibility
The level of moisture sensibility of GE864-QUAD V2/ GPS is “3",
in according with standard IPC/JEDEC J-STD-020, tak e care all
the relatives requirements for using this kind of ¢ omponents.
15.1.2. GE864 orientation on the tray
7
=
,A\--r!
Ref. No rounded corner on l ABC

‘“’Eﬁ UZI IJJ EEI I,AU ELI I,-U Ei] I;u El
1 | g T 0 r | I
'&Q.J'... = O;
F—a /—a 51

meodule’s printed circuit board',

The modules on the tray
are orented as shown in
A and the tray is oriented
toward left as shown in B.

]

)

-

L1S00LOAAL

M 9

P 4 / / =
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15.2. GE/GC864-QUAD V2 AND GE864-GPS Packaging
The Telit GC864-QUAD V2 are packaged on trays of 20 pieces

T
L

each.
|
:pa
| ‘ | j
= ———p T T —F——%— .,
§ : | 8
L o | 3 o i )
j E j i E j : ED\ DL'MCL.O : E j E g
| \

o

(Fp] T |

[} |

— | |

| I (NN | S — (S | SR I | I LI | N | N — HE-—-1r
= [ \ i !

i T | L
iy = = = =&
1 | : : -

\ T T i A f
lalal | ‘ i
\ " y
w\ 82
\ !
\ 124 |
“Seritha | !
hrn? '%wc |
prof. 0,3 mm 10.2
32940.3 )

The size of the tray is: 329 x 176mm.

& WARNING:

These trays can withstand at the maximum temperatur eof6s °C.

3
>
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\
/
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—— : i - =
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Conformity Assessment
Issues

The Telit GE/GC864-QUAD V2 and GE864-GPS has

been assessed in order to satisfy the

essential requirements of the R&TTE Directive

1999/05/EC (Radio Equipment & Telecommunications Te rminal
Equipments) to demonstrate the conformity against t he
harmonised standards 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 i nvolvement
of a R&TTE Directive Notified Body for the final pr oduct.

In all other cases, or if the manufacturer of the f inal
product is in doubt, then the equipment integrating the radio
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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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 produc t may 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 user 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 preve ntion
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 savi ng 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.

oy
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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 Europea n Community
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

installed to provide a separation distance of at le ast 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 mob ile
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.

A label containing the following information must b e
affixed to the outside of a host product which
incorporates this module:

=

Label Module type

Contains FCC ID: RI7TGE86 C2 For GE864 - QUAD Vz
Contains FCC ID: RI7GC864 G2 For CE864-QUAD V2
Contains FCC ID: RI7TGE864G2 For GE864-GPS

. =

i
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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 | icence.
L'exploitation est autorisée aux deux conditions

suivantes :

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

(2) l'utilisateur de I'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 In dustry
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.i.r.p.) is not more than that necessary for succ essful

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 uvé
pour I'émetteur par Industrie Canada. Dans le but d e
réduire les risques de brouillage radioélectrique a

I'intention des autres utilisateurs, il faut choisi rle
type d'antenne et son gain de sorte que la puissanc e
isotrope rayonnée équivalente (p.i.r.e.) ne dépasse pas

l'intensité nécessaire a I'établissement d'une
communication satisfaisante.

The GE/GC864-QUAD V2 and GE864-GPS has been designed to

comply with safety requirements for exposure to rad io
waves (SAR) in accordance with RSS-102. Please fo llow
the instructions included in the user guide for pro duct

installation and use.
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This radio transmitter GE/GC864-QUAD V2 and GE864-GPS has
been approved by Industry Canada to operate with an tennas
with maximum 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 GE/GCB864-QUAD V2 and GE864-GPS a été congu pour se

conformer aux exigences de sécurité pour l'expositi on aux
ondes radio (SAR) en conformité avec RSS-102. S'il vous
plait suivez les instructions incluses dans le guid e
utilisateur pour l'installation du produit et son

utilisation.

Cet émetteur radio (huméro de modele) 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.
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