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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Notice

While reasonable efforts have been made to astareadcuracy of this document, Telit
assumes no liability resulting from any inaccuraagd omissions in this document, or from
use of the information obtained herein. The infdiorain this document has been carefully
checked and is believed to be entirely reliablewkler, no responsibility is assumed for
inaccuracies or omissions. Telit reserves the tigimhake changes to any products described
herein and reserves the right to revise this dootirmed to make changes from time to time
in content hereof with no obligation to notify apgrson of revisions or changes. Telit does
not assume any liability arising out of the appima or use of any product, software, or
circuit described herein; neither does it convegiise under its patent rights or the rights of
others.

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

Copyrights

This instruction manual and the Telit products desd in this instruction manual may be,
include or describe copyrighted Telit material, ’'suas computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and its licensors certain exclusive rights foopyrighted material, including the
exclusive right to copy, reproduce in any form trilisite and make derivative works of the
copyrighted material. Accordingly, any copyrightedaterial of Telit and its licensors
contained herein or in the Telit products describedhis instruction manual may not be
copied, reproduced, distributed, merged or modifiedany manner without the express
written permission of Telit. Furthermore, the puasé of Telit products shall not be deemed
to grant either directly or by implication, estopper otherwise, any license under the
copyrights, patents or patent applications of Tabtarises by operation of law in the sale of a
product.

Computer Software Copyrights

The Telit and 3rd Party supplied Software (SW) pidd described in this instruction manual
may include copyrighted Telit and other 3rd Panppied computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and other 3rd Party supplied SW certain esiolel rights for copyrighted computer
programs, including the exclusive right to copyreproduce in any form the copyrighted
computer program. Accordingly, any copyrighted Ter other 3rd Party supplied SW
computer programs contained in the Telit produetscdbed in this instruction manual may
not be copied (reverse engineered) or reproduc@shynmanner without the express written
permission of Telit or the 3rd Party SW suppliaurtRermore, the purchase of Telit products
shall not be deemed to grant either directly orirbplication, estoppel, or otherwise, any
license under the copyrights, patents or patericagtions of Telit or other 3rd Party supplied
SW, except for the normal non-exclusive, royalgeflicense to use that arises by operation
of law in the sale of a product.
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Usage and Disclosure Restrictions

License Agreements

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

Copyrighted Materials

Software and documentation are copyrighted materidaking unauthorized copies is
prohibited by law. No part of the software or doamtation may be reproduced, transmitted,
transcribed, stored in a retrieval system, or teded into any language or computer language,
in any form or by any means, without prior writ@@@rmission of Telit

High Risk Materials

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

Trademarks

TELIT and the Stylized T Logo are registered indemark Office. All other product or
service nhames are the property of their respectivgers.

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

1.1. Scope

The aim of this document is the description of Bhgital Voice Interfacefeature offered by the Telit
modules that could be used in several applicatiansexample to connect the Wireless Module to a
Bluetooth device.

1.2. Audience

This document is intended for helping Telit modwdastomer integrators.

1.3. Contact Information, Support

For general contact, technical support, to repoduchentation errors and to order manuals,
contact Telit's 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-suppoeiter/contact.php

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

http://www.telit.com

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

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

Telit appreciates feedback from the users of diarmation.

2=
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1.4. Document Organization

This document contains the following chapters.

Chapter 1: Introductiori’ provides a scope for this document, target ausienontact and
support information, and text conventions.

Chapter 2: Overview provides an overview of the document.
Chapter 3: Digital Interface Descriptiori . Physical, technical and protocol description.

Chapter 4: DVI on GM862, GE863 and GE864 familteDeals with pinout of the DVI
ports available in GM862, GE863 and GE864 Families

Chapter 5: DVI on GE/GC864 V2 and GE865 familtePeals with pinout of the DVI ports
available in GE865 and GE864 V2 families.

Chapter 6: AT commandS Deals with AT commands to use with DVI interéac

Chapter 7: Module interfacing Some suggestion about the use of the moduldsavit
MAXIM ® codec .

Chapter 8:DVI pin positions on EVK2 adaptet®eals with EVK2 adapters pinout.
Chapter 9: DVI implementatioris

Chapter 10 SAFETY RECOMMENDATIONS

1.5. Text Conventions

@ Danger — This information MUST be followed or cataghic equipment failure or bodily
injury may occur.
Caution or Warning — Alerts the user to importamirgs about integrating the module, if
these points are not followed, the module and esed equipment may fail or malfunction.

Tip or Information — Provides advice and sugge&tittrat may be useful when integrating the
module.

2
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1.6. Related Documents
* Telit's GSM/GPRS Family Software User Guide, 1vwW0384
* Audio settings application note , 80000NT10007a
* AT Commands Reference Guide, 80000ST10025a

s e, MO % Fy 0 .
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2. Generality

This document cannot embrace the whole hardwardieo$ and products that may be designed. The
suggested hardware configurations shall not beideresd mandatory; instead the information given
shall be used as a guide or a starting point fop@ry developing your product with the Telit mogkil

The information presented in this document is belieto be accurate and reliable. However, no
responsibility is assumed by Telit Communications.A. for its use, or any infringement of patents o

other rights of third parties which may result frote use. No license is granted by implication or
otherwise under any patent rights of Telit Commatians S.p.A. other than for circuitry embodied in
Telit products. This document is subject to chawgbout notice.

The following information can be applied both GM8&E863 and GE/GC864 families and
GEB865 and GE/GC864 QUAD V2 families.

2.1. 12S Overview

The I12S Audio Interface (12SBus or [ISBus or 12SBissa serial bus designed for digital
audio devices. This popular serial bus has beeealole®d by Philips ® in 1986 as a 3-wire
bus for interfacing to audio chips such as codids.a simple data interface, without any
form of address or device selection.

The 12S design handles audio data separately ftook signals. On an I12S bus, there is only
one bus master and one transmitter: the mastebmaytransmitter, a receiver, or a controller
for data transfers between other devices actingpasmitter and receiver.

In high-quality audio applications involving a cadéhe codec is typically the master so that
it has precise control over the 12S bus clock.

An I12S bus design consists of the following seiad lines:

¢ aline with two time-division multiplexing (TDM) da channels [SD]
« aword selectine [WS], also calledVord Alignmensignal[WA]
e aclock line [SCK]

Data is transmitted two's complement (MSB first)l aent from the transmitter while the data
synchronization is either thregh-to-lowor low-to-hightransition of the clock signal ,the
receiver latches the data on thading edgef the clock signal.

The 12S bus carries two channels (left and righijt 8ong, which are typically used to carry
stereo audio data streams. The data alternates®eteft and right channels, as controlled by
the word select signal driven by the bus master.

The Word Alignment signgWA|] is sent one clock before the useful data.

The 12S Bus uses standard TTL logic levels.

k i

i
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DVI description

The Digital Voice Interface is an 12S Audio Interéathat works in PCM at 8 KHz Mono
voice data.
It provides a bidirectional, synchronous, seri&iface to off-chip audio devices.

The Telit Modules support the Digital Voice Intaréa(from here onwards DVI), which can
be used to transfer digital audio data to and fileenrmodule itself.

In the rest of this document we will refer to it@¥| port.

WARNING: the Telit Modules can have one or td¥| ports, but only one can be active at
the time. The choice between these two ports depleythe configuration of the alternate
function of the interface pins on the customer igpgibns.

Please refer to the pin-out section (or to Userd@uwif the module that you are using) for the
available DVI ports.

WARNING: The DVI can be configured either as MASTEckdck outputior SLAVE (clock
input), SLAVE mode being allowed only @VI#1 port

Both the analog audio block and the digital Audiock can be enabled at the same time (see
AT command paragraph). This means that is the asigjoals can be forwarded to AFE
(microphone and loudspeaker) and to DVI, but tipaiirsignal comes from DVI only and not
from analog input (microphone lines), while thepuitsignal is sent to both DVI and analog
output (headphone lines).

The DVI Volume is controlled by the same AT commasdor the analog interface: for more
information refer to the AT Commands Reference &diat the Telit modules.

The Echo canceller feature is active both for DM &or the analog audio.

Features summary

Used mode ..................... PCM mono voice data
Datavalid......................... on falling edge of clock tranert

Operations mode............ Master and Slave

Transmission................... bi-directional (independent igeeand transmitter)
Sampling rate................. 8 kHz

Mode supported............. burst and continuous transioissi

WADpulse length.............. one clock cycle

Page 12 of 40
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2.3. Hint on PCM

Although analog communication is ideal for humamaownication, analog transmission is

neither robust nor efficient at recovering fronelinoise.

As example in the early telephony network, whenl@n@ransmission was passed through
amplifiers to boost the signal, not only was thegdoosted but the line noise was amplified,
as well. This line noise resulted in an often-utlsaonnection.

It is much easier for digital samples, which arenpdsed of 1 and O bits, in order to be

separated from line noise. Therefore, when analyitats are regenerated as digital samples,
a clean sound is maintained.

PCM converts analog sounds into digital form by glmg the analog sounds 8000 times per
second and converting each sample into a numede.db you sample an analog signal at

twice the rate of the highest frequency of intergeti can accurately reconstruct that signal
back into its analog form (Nyquist theorem). Be@anmst speech content is below 4000Hz, a
sampling rate of 8000 times per second (8KHz thaams 125 usec between samples) is
required.

2.4. Signals

The DVI can be set to allow PCM data to be tramstefrom and to other devices. Only four
signals are needed, because the Clock and WordrA&gt are used for both receive and
transmit direction. The Word Alignment signal (eallWAO in the rest of this document) acts
as frame synchronization signal, avoiding a comtirsudata transfer.

I2S Signal function DVI Signal function ~ Description

Clock DVI_CLK Data Clock

Word Alignment DVI_WAO Frame Synchronism
serial audio data input DVI_RX Received Data
serial audio data output  DVI_TX Transmitted Data

DVI signals table.

2.4.1. Electrical Characteristics

Minimum Maximum Unit

Vi -0.2 0.55 \Y
A\ 1.92 33 \Y
VoL 0.2 V
Von 2.42 \Y

2.5. Mode of operation
The DVI operates in 16-bit data burst mode, stgnwith the most significant bit (MSB).

/ i e &
% . / g # R 8 . . . —
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GSM voice is 13-bit 2's complement but the outduthe speech decoder is saved on 16-bit
2's complement (Q15 format). The last 3 LSBs ataktp O.

The data transmit operation works as follows:

At each falling edge of CLK, the state on the WA lis checked. After a high level on
WAQO has been detected (syncro capture conditiamMBB of the transmit data is put on the
TX line at the next rising edge of CLK.

Now the interface waits until a low level on WAQOdstected during the falling edge of CLK
(start bits shifting condition).

If this condition has been revealed, the interfgltéls out the remaining data bits , one bit at
each rising edge of CLK. As soon as all 16 bitsehlagen transmitted a new data sample is
transferred immediately from the TX buffer to afshegister. Thus, a continuous data
transfer can be achieved.

The data receive operation works in nearly the same

The frame lasts for 17 clock pulses, because one wiock pulse is needed for the frame
synchronization of the signal WAO.

¢ audio sampling rate=8KHz -

syncro capture condition

start bits shifting stop bits shifting
WA ‘
16 |15 nominal bit clock frequency=17*8KHz=136KHz 0 16 15
T4y W%M
CLK
==

next frame

16 bits frame

MSB shifted to TX/RX line LSB shifted to TX/RX line
CLK 4 shift data condition if WA=0
at previous falling CLK edge

capture data condition :
CLK% WA line = "high”

Figure 1 . Timing of Digital Voice Interface sigrialPCM mode

" ¢ { —
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2.6. Master mode Clock frequency

As described, in PCM mode each frame contains i6lmts+1 WAO cycle; this results in a
frame length of 17 shift clock cycles. Remindingttthe audio sampling rate is 8KHz, the
nominal bit clock frequency will be:

felk=8KHz+17 = 136KHz

2.7. Timing characteristics

The DVIs can be configured botl ASTER (the clock signal is internally generated) and
SLAVE (the clock signal is externally generated) .

& WARNING: with GM862, GE863 and GE/GC864 modulesuf)pSLAVE mode is allowed
on DVI#1 port only .

2.7.1. Master Mode
Parameter Symbol Limit Values Unit
Min typ Max
DVI_CLK clock period e - 7,35 - Hs
DVI_CLK low time ti2sbm2 61 ns
DVI_CLK high time ti2sbma 61 ns
DVI_CLK low begin to DVI_WA high begin ti2sbma -24 24 ns
DVI_WA low begin to DVI_CLK low begin ti2sbms -24 24 ns
DVI_TX invalid before DVI_CLKO low end ti2sbms 24 ns
DVI_TX valid after DVI_CLKO high begin tiosbm7 24 ns
DVI_RX setup time before DVI_CLK1 high end ti2sbms 27 ns
DVI_RX hold time after DVI_CLK1 low begin ti2sbme 0 ns

"In MASTER mode the DVI provides CLK /736kHz/and WA /8KH2/5|gnals

Reproductlon forbldden without Telit Communlcatlons S.p.A’s. written authorization - All Rights Reserved. Page 15 of 40
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U osoma 4’%‘* t125bms
ti2sbma
WA E E
CLK \ /
ti2sbme t I2$bm7><~<—
X 0 < 15 14 13 —
t 12Sbm I t 12Sbm9
RX 0 < 15 14 13 —
LSB pagll.skd MSB
2.7.2. Slave Mode
Parameter Symbol Limit Values Unit
Min Max

DVI_CLK clock period tishs: 0,306 7,35 Hs
DVI_CLK low time tiosbs: n.a. ns
DVI_CLK high time ti2sbs: n.a. ns
DVI_CLK low begin to DVI_WA high begin ti2sbs: 36 ns
DVI_WA low begin to DVI_CLK low begin tiosbst 36 ns
DVI_TX invalid before DVI_CLK low end tiosbst 0 ns
DVI_TX valid after DVI_CLK high begin ti2sbs: 80 ns
DVI_RX setup time before DVI_CLK1 high enc  tpgps 24 ns
DVI_RX hold time after DVI_CLK1 low begin tioSbst 24 ns

Values of clock rate are from 136KHz to 3.25 MHz

s i = - = - ® y
— i 40 B e [
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Uioshsa F “Tiognss
U ospst

WA N .
t250s6 T osps7

TX H 0 > < 15 14 13 >’
tioshss tosbson

RX H 0 > < 15

LSB pag12.skd

Page 17 of 40



Telit

Digital Voice Interface Application Note
80000NT10004a Rev. 6- 2012-08-02

3. AT Commands

The following table shows th&T commands which activate and control abDVI
functions .

#DVI - Digital Voiceband Interface
AT#DVI=<mode> Set command enables/disables the Digital Voicelhatedface.
[,<dviport>,
<clockmode>] Parameters:
<mode> - enables/disables the DVI.

0 - disable DVI; audio is forwarded to the andiog; DVI pins can be used for

other purposes, like GPIO, etc. (factory default)
1 - enable DVI; audio is forwarded to the DVI &ho
2 - enable DVI; audio is forwarded both to theldlock and to the analog lines
(Note: analog input disabled)

<dviport>

1 - DVI port 1 will be used (factory default)

2 - DVI port 2 will be used (see Test Commandaaailability of this port)
<clockmode>

0 - DVl slave

1 - DVI master (factory default)

Note: settingsclockmode>=0 has full effect only ikdviport>=1

NOTE: DVI slave is available only on port 1

NOTE: for further information see “Digital Voicetkrface Application Note”
(Rev. 2)

AT#DVI? Read command reports last setting, in the format:

#DV|1: <mode>,<dviport>,<clockmode>

AT#DVI=? Test command reports the range of supported védugmrameters
<mode>,<dvipor t> and<clockmode>

Example AT#DVI=2,1,1

OK

Both analog and DVI activated for audio. DVI is @igared as master providing gn
DVI Port #1

p S/ o e - ) 7
“ = 2 = S - LY ol . —
e r E - - - ® p
i = X 8 =
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4. Modules Pin-out

In the following paragraphs you can find the cristshetween th®VI signals and their
physical positions on the Telit modules.

4.1. GM862, GE863 and GE/GC864 Families

4.1.1. GM862

The GM862-QUAD/PY Modules family has DVI#1 port #aale on the system interface.
Bear in mind that activating the DVI on the GM8&2dules restricts commonly used
functions on the module , such as the trace geoidland the DSR signal on the AT command
port.

Remember also that the GM862-GPS module does N@dosuthe DVI, due to physical
interface restrictions.

The connections to the application are made thr&@602, a 50-pins PTH connector.

4.1.1.1. DVI Portl pin-out
DVI Function M odule Function SO602
DVI1_CLK 12S1-CLKO 35
DVI1_WAO 12S1-WAO 41
DVI1_RX 12S1-RX 33
DVI1_TX 12S1-TX 46
4.1.2. GE863 family

Due to physical interface restrictions, the GE86&dMes family (GE863-GPS, GE863-PY,
GE863-SIM and GE863-QUAD) has only tB¥/I# 2 port available on the system interface.

The connections to the application is made thrabgBGA system

4.1.2.1. DVI Port#2 pinout
DVI Function M odule Function Ball
DVI2_CLK [2S2-CLKO 32
DVI2_WAO 12S2-WAO 59
DVI2_RX [2S2-RX 76

DVI2_TX 12S2-TX 4




4.1.3.

4.1.3.1.

4.1.3.2.

4.1.4.

4.1.4.1.
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GE864-QUAD/PY

The GE864-QUAD/PYhas twoDVI ports at disposal on the system interface, selkctaid
active one at time only.

The choice depends by the use of the alternatdifumaf the interfac®VI pins on the
customer applications. However Telit suggestdMaster Mode” theuse of thedDVI#2 port
to minimize the impact on the module functionatity applications.

The connections to the application is made thrabhgBGAsystem

DVI Port#1 pinout
DVI Function Module Function Ball

DVI1_CLK 12S1-CLKO D11
DVI1 _WAO 12S1-WAO F10
DVI1 _RX 12S1-RX Ell
DVI1_TX 2S1-TX C6

DVI Port#2 pinout
DVI Function Module Function Ball

DVI2_CLK 1252-CLKO D7
DVI2 WAO  [12S2-WAO H5
DVI2_RX 1252-RX K7
DVI2_TX 1252-TX H3
GC864-QUAD

This Module has tw®VI portson the system interface.
The connection to the application is made througBOR, a 80 pin SMT connector.

Only one port can be selected and active at the, tdepending by the use of the alternate
function of the interfac®VI pins on the customer applications. However Telggests the
use of theDVI#2 port to minimize the impact on the module funcéility on applications.

DVI Port#1 pinout

DVI Function Module Function  PL301
DVI1 CLK 12S1-CLKO 24
DVI1 WAO 12S1-WAO 23
DVI1 _RX 12S1-RX 27
DVI1L TX 12S1-TX 35
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4.1.4.2. DVI Port#2 pinout
DVI Function Module Function PL301
DVI2_CLK [2S2-CLKO 36
DVI2_WAO 12S2-WAO 71
DVI2_RX [2S2-RX 65
DVI2_TX [2S2-TX 63
4.1.5. GE864-QUAD Automotive

The GE864-QUAD Automotivhas onlyDVI #2 port
The connections to the application are made throgBGA system.

4.1.5.1. DVI Port#2 pinout
DVI Function Module Function Ball
DVI2_CLK 12S2-CLKO D7
DVI2_WAO 12S2-WAO H5
DVI2_RX 12S2-RX K7
DVI2_TX 12S52-TX H3
4.1.6. GC864-C2

Due to physical interface restrictions, the GC884AD/PY C2 family has only D\#1 port
at disposal on the system interface.
The connection to the application is made throughOB, a 60 pin SMT connector.

4.1.6.1. DVI Port#1 pinout
DVI Function Module Function PL103
DVI1_CLK 12S1-CLKO 52
DVI1 _WAO 12S1-WAO 51
DVI1 _RX 12S1-RX 47
DVI1_TX 2S1-TX 48

s T/J T
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4.2. GE865 and GE/GC864 QUAD V2 variants

4.2.1. GE864-QUAD V2, GE864-QUAD Automotive V2

The GE864-QUAD V2 (and also Automotive V2) has ddWi#1 port available on the
system interface.
The connection to the application is made throlghBGA system.

4.2.1.1. DVI Port#1 pinout
DVI Function Module Function Ball
DVI1_CLK SSCO_CLK D7
DVI1 _WAO SSCO0_MTSR H5
DVI1 RX SSCO0_MRST K7
DVI1_TX DISP_REST H3
4.2.2. GC864-QUAD V2

The GC864-QUAD V2 has onBVI#1 port available on the system interface.
The connection to the application is made throulgBOR, a 80 pins SMT connector.

4.2.2.1. DVI Port#1 pinout
DVI Function M odule Function PL 301
DVI1 CLK SSCO0 _CLK B4
DVI1 _WAO SSCO_MTSR C5
DVI1 _RX SSCO_MRST B5
DVI1_TX DISP_REST B3
4.2.3. GE865-QUAD

The GE865-QUAD has onlpVI#1 port available on the system interface.
The connections to the application are made throligBGAsystem.

P, P
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4.2.3.1. DVI Port#1 pinout
DVI Function Module Function Ball
DVI1_CLK SSCO_CLK D4
DVI1 _WAO SSCO_MTSR D3
DVI1 RX SSCO_MRST D2
DVI1_TX DISP_REST E4
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5. DVI pin positions on EVK2 adapters

Before designing their own applications, Telit offeo the customers the possibility to
evaluate the module performance using THE an Etialugit EVK2 , on which it is
possible to fit every module fitted on its own atdapnterface .

The DVI functionality pins are at disposal on the adamennectors and/or on EVK2
connectors.

The following paragraphs summarize the DVI porta positions on the EVK2 and/or
adapters connectors (for further information, rééeEVK2 User Guide).

5.1. GE862, GE863, GE/GC864 families

51.1. GM862 adapter CS1150b
DVI Function Pin Function S0O101 PL103
DVI1_CLK TX _TRACE/TX_GPS 2
DVI1 _WAO RX_TRACE/RX_GPS 3
DVI1 _RX C107/DSR 20
DVI1_TX GPIO03/CAM_SCL_IlIC_SCL 14
5.1.2. GE863 adapter CS1151a
DVI Function Pin Function PL103 PL104
DVI2_CLK GPIO4/CAM_SDA/IIC_SDA 13
DVI2_WAO GPIO17/PCM_WAO 19
DVI2_RX GPIO18/PCM_RX 17

DVI2_TX GPIO10/PCM_TX 7




5.1.3. GE864 adapter CS1152b
DVI Function  Pin Function SO101 PL101
DVI1 CLK TX_TRACE 2
DVI1 WA RX_TRACE 3
DVI1 RX C107/DSR 20
DVI1_TX CAM_SCL/IIC_SCL
DVI2_CLK CAM_SDA/IIC_SDA
DVI2_WA TGPIO_17/PCM_WAO 19
DVI2_RX TGPIO_18/PCM_RX 17
DVI2_TX TGPIO_10/PCM_TX
5.1.4. GE864-QUAD Automotive adapter CS1302
DVI Function Pin Function PL101 PL102
DVI1 CLK CAM_SDA/IIC_SDA 13
DVI1_WAO TGPIO_17 19
DVI1_RX TGPIO_18 17
DVI1_TX TGPIO_10 7
5.1.5. GC864 adapter CS1203b

DVI Function  Pin Function
DVI1_CLK TX_TRACE

DVI1 WA RX_TRACE

DVI1 RX C107/DSR

DVI1_TX CAM_SCL/IIC_SCL
DVI2_CLK CAM_SDA/IIC_SDA
DVI2_WA TGPIO_17/PCM_WAO
DVI2_RX TGPIO_18/PCM_RX
DVI2_TX TGPIO_10/PCM_TX
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5.1.6. GC864-C2 adapter CS1231

DVI Function Pin Function
DVI1_CLK TX_TRACE
DVI1 _WAO RX_TRACE

DVI1 _RX C107/DSR
DVIL_TX CAM_SCL/IIC_SCL

Telit
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SO103 PL101 PL102

52 13
51 19

47 17

48 7

5.2. GES865 and GE/GC864 QUAD V2, QUAD Automotive variant

families

5.2.1. GE865-QUAD adapter CS1324a

DVI Function  Pin Function PL104

DVI1_CLK GPIO08 4
DVI1 _WAO GPIO01 2
DVI1 RX GPIO02 1
DVI1_TX GPIO03 3
5.2.2. GE864-QUAD V2 adapter CS1152b
DVI Function Pin Function PL101 PL102
DVI1_CLK CAM_SDA/IIC_SDA 13
DVI1 _WAO TGPIO_17 19
DVI1 _RX TGPIO_18 17
DVI1_TX TGPIO_10 7
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5.2.3. GE864-QUAD Automotive V2 adapter CS1302d
DVI Function Pin Function PL101 PL102
DVI1 CLK CAM_SDA/IIC_SDA 13
DVI1 _WAO TGPIO_17 19
DVI1 _RX TGPIO_18 17
DVI1 TX TGPIO_10 7
5.2.4. GC864-QUAD V2 adapter CS1203b
DVI Function Pin Function PL101 PL102
DVI1_CLK CAM_SDA/IIC_SDA 13
DVI1 WA TGPIO17 19
DVI1 RX TGPIO18 17

DVI1_TX

TGPIO10 7
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6. DVI implementation examples

6.1. GM862,GE863 and GE/GC864 families
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Two modules are cross connected (Data Input «<Bata Output) to Base Station
Simulators : one is MASTER configured and theoseds SLAVE configured
( using DVI#1 port) .
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6.2. GE865 and GE/GC864-QUAD V2 and Automotive V2 aati

e N
( )
ZHOOL B> # .o O 5§
1] = =3=23
mr S 683836
FG I ks 5 EEEEE
| ON| | < 0|
8 3 T8
o/;\ Ll
2 T > >
&)
O = | O
1| 1
> LD
_ < To)
< N LLd N
S O T
N\ Ll
| J N \ y,
> v =
8= s 5 t A
U =]
2 SE; :
2 |2 )| A
3 o3 .
() N . N
® @ i IS
z S| ©
= st T @ X
I :
= S
w LO
‘B A
[
15 55@4 < L
o 23 =
T g @)
S A o <0
Le - EEEEE
<4 ZH00. I.I.I.I__I_ O e5535¢E
il eg8<3
ZHYT T S 06
= 3
\ J
g J

One Module works in MASTER mode; the second oneksvar SLAVE mode.
They are cross connected (Data Input < ta Datput) to the Base Station Simulators.
Both modules use the DVI#1 port.
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g EVK2 |
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Modulo ermafrodita MASTER

The single Module works in Master Mode (DVI#1 ereaf)! .

It is configured as “hermaphrodite” (its outputalatn is connected to its own input data pin)
and connected to a Base Station Simulator.

In such a way the audio signal injected®SAF Input is outputted @SSAF Output.
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One “hermaphrodite configured” Module (its outpatalpin is connected to its own input
data pin ) works in SLAVE mode and it is connedtethe Base Station Simulator.

A second Module works in MASTER Mode, supplying @leck and Sync signals to the
previous one.

Both Modules use thBVI#1 port
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One module works in MASTER Mode: it supplies theckl and sync signals to 2 Modules,
connected to the Base Station Simulators.
All three modules use tHaVI#1 port.
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Two modules working in MASTER mode are connecteBdee Station Simulators;

theDVI#1 port is activated on and both devices .
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7. Interfacing an external codec

Here we described a possible application of the:Ehd audio signals are sent to and
received from of an external Codec , the MAX9858@n MAXIM.

This device is a stereo audio codec with two digitizrfaces, supporting various audio
formats and has the voice mode compatible withmbdule’s DVI.

The figure below shows the typical block level sohaéc.

12C INTERFACE
| LEFT SPEAKER .
SDOUTS R
L] L 1
A
— RIGHT SPEAKER DN g g™
s
| BOLKS! gg  CIK
[ Py
—  MONO SPEAKER
- MAX9553 Telit Module NETWORK
B
LEFT MIC
SDOUTE2
RIGHT MIC —
SDING2
= BCLKS2
. INTEENAL MIC [ LRCLESZ

13 MHz external
Clock

This application has been realized with the modol&igured as Master, at 136 KHz clock
rate, enabling the #1 serial digital interfacehs todec, set as Slave in 8KHz voice mode.

As power supply to the analog (AvVdd) and digitav(®) part of the codec could be used the
VAUX1voltage from the module, while the positive supiplythe speakers (PVdd) could be
theVBatt

Because the GM862 family modules, GE865 and GE/@Ga&®@ily modules do not provide
theVAUX1power supply, in this case it will be necessargdd an external LDO.

P p Tl o b7 i 2 - ) > - i
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The Telit module configures and controls the exdecodec through an 12C interface (this is
done in a Python script using 2 GPIOs).

Refer to the Telit module’s HW User Guide for alidrmation regarding the GPIOs to be
used and to the document Easy Script in Pythorrdeagathe script needed for the 12C
communication.

The following 12C commands are sent to the codezotdigure it this example:

I2C Device Register

address  address P&t Description

Enable digital audio 8 KHz mono

DA L voice mode on left channel
0x04 0x20or Digital interface as slave and
0x00  clock polarity

Ox0a 0x22  Enable left microphone input
0x20 0x0b 0x10 Left DAC to analog output

0x18 0x10 Enable only left speaker

Oxla 0xf5  System Clock control

0x1b Oxa2 Enable ADC and DAC

0x12 0x07  Microphone control

0x08 0x22  Mix the digital interface 1

7.1. Connections with GM862,GE863 and GE/GC864 Modules

2

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved. Page 35 of 40




Digital Voice Interface Application Note

G

80000NT10004a Rev. 6- 2012-08-02

T eenso A 4-$0QJ0) i 'V 1|
;ﬁ € 19 A d-79839 4, N PP (020 VOEZTSO 71,98 6)
|
i ~ 13 WOINON L4
! gl | v €0Td ST T T ~
% [ INOW st.NmN_g e — ord | vod TiAq Ajuo / o
[y ” N [ OVM INOdLT OldDL m.ﬁ K J WH pvm Wod @m H.m ERIET xm( 1 i wn
= _ O ovM ISzl =
w | 098.9Nd onol ” “ . L ol |® B o : %
, _ _ TS i
ad VaS DINGS WD L ] - 30VALXL
W % | et T 1D Wod | &) | ¢S @ 098.8Nd P
— ! Xeezl Lo ® s , XISzl Lo
Q! g xdWoder ool |IT q o e , * wsanoro ! N
R i X122l i XLS2 i ~
i (22}
| 2d i €H |
Mv\ k E J\ XLWOdOT OldOL 1 d NW‘N Ny mmw w.v 10S70IIN0S §<o{ ! e
e o L | JL_] xtwod ] o] (€20 eETTSO 1,98 ) ¥
sifed 90-TT3-0T4-TTQ I8 3|qejrene uod TIAQ 5 O v o €010S Iﬁ e
[ LN [ [
= [ =
o o o o
g ] NP
\\\\\\\\\\\\\\\\\ €0TOS
| " (1820) a10215D 9809 Hom._n_Ll w1 e ___ |
I o TWorNon | @ O o b #
| v v S L
! ®|'.| 0@ ® [ vod zinQAjuo Aﬂ \ @)
% | 110 INS OVA WOdILT OldSL o o r'Y 81| ovmnoartos st N IN na n_b
|
a [ oW ovmzsz | ” _ o<>>Q‘NmN_ YRR g
! 010 — — 9g — — I
% | J\ vas dlivas Wvd L © m.H K’y W_” vas~ oll/vas Wvo/vOldD Nmmw sd]  o1o-szl i _uH
o 09828Nd - o lso| o) Lo o i 09glaNd | | T
| X4 ) = _ X¥sel
% X4 WOdRT OldoL X WOC/BTOID o
\.—ﬁ/uw I XL2sel a L a 9L i X128z I Uu
| |
~ , )
€910 @ = ,
o ! YT WodT OldoL | @ C'. > N2
I 7 XLINO/0TOID ,
| suld gz-vz-/2-Ge B ogeIRe Id TIAG T |11 “ || im&ov%ﬂwo Ad- m\.@wm_ok
T T T T T T T T T T e e - o o o -\ 0 TTT T T T T T T T T T
i g g
=y ) I S
[ I 10Td 90T1d
— — ey ey
O 1 € 4 D
— GC | ¢ « ; STOW O
Q. o sowwomon | © ] @ ” NP e n
= OVMISZI v Ol e4+—1oO . © (o] 2] TSH1041 __a
m , SOXI/EOVIL X & &1 ovm nodiLt ol | S om% o)
| 4 14
o onoTsH (O = —to €] oo * © _ _ ol lo 9108 €986 XVIN nvLAo
S S X1/FOVAL XL Z eT vasomvas wvd | e+ mwnw
’ €d L,
N Xy-1sel €e O — — o —
= ” 09828Nd m_/\ 0w [ ¢ mON i s nodist oL | -2 | mwmw Tswoas S
e g N o | e
~ x:mw_m\/ o5 oiros wor o] O |°7| @ “ ‘w xCwodor ool | S-PA T & >
| - — i ) — I I . ~—
k yod TIAQ A0 i o o N\W n% 80T1d 60T1d
o — = =
T - =B S S
W < N =S

7.2. Connections with GE865 and GE/CG864 QUAD V2 Modules
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8. SAFETY RECOMMENDATIONS

NOTE. Read this section carefully to ensure the safeatioer.

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

« Where it can interfere with other electronic desiéga environments such as
hospitals, airports, aircrafts, etc

* Where there is risk of explosion such as gasoliatoss, oil refineries.

It is responsibility of the user to enforce the iy regulation and the specific environment
regulation.

Do not disassemble the product; any mark of tampgewill compromise the warranty
validity.

We recommend following the instructions of the lneaick user guides for a correct wiring of
the product. The product has to be supplied withahilized voltage source and the wiring
has to be conforming to the security and fire pnéiea regulations.

The product has to be handled with care, avoiding eontact with the pins because

electrostatic discharges may damage the prodett i&ame cautions have to be taken for the
SIM, checking carefully the instruction for its ug#o not insert or remove the SIM when the

product is in power saving mode.

The system integrator is responsible of the fumatig of the final product; therefore, care has
to be taken to the external components of the nepdd well as of any project or installation

issue, because the risk of disturbing the GSM netwo external devices or having impact

on the security. Should there be any doubt, plesfse to the technical documentation and the
regulations in force.

Every module has to be equipped with a proper aatemth specific characteristics. The
antenna has to be installed with care in ordewntidaany interference with other electronic
devices and has to guarantee a minimum distance fihe body (20 cm). In case of this
requirement cannot be satisfied, the system integhaas to assess the final product against
the SAR regulation EN 50360.
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The European Community provides some DirectivegHerelectronic equipments introduced
on the market. All the relevant information are imkde on the European Community
website:

http://europa.eu.int/comm/enterprise/rtte/dir99%m.h

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

http://europa.eu.int/comm/enterprise/electr equimimeex en.htm
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