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APPLICABILITY TABLEAPPLICABILITY TABLEAPPLICABILITY TABLEAPPLICABILITY TABLE    
    

PRODUCTPRODUCTPRODUCTPRODUCT    

  GT863GT863GT863GT863----PYPYPYPY    

GT864GT864GT864GT864----QUADQUADQUADQUAD    

GT864GT864GT864GT864----PYPYPYPY    

GM862GM862GM862GM862----GPSGPSGPSGPS    

GC864GC864GC864GC864----QUADQUADQUADQUAD    

GC864GC864GC864GC864----QUAD V2QUAD V2QUAD V2QUAD V2    

GC864GC864GC864GC864----DUALDUALDUALDUAL    

GC864GC864GC864GC864----DUAL V2DUAL V2DUAL V2DUAL V2    

GE863GE863GE863GE863----GPSGPSGPSGPS    

GE863GE863GE863GE863----SIMSIMSIMSIM    

GE863GE863GE863GE863----PROPROPROPRO3333    

GE864GE864GE864GE864----QUADQUADQUADQUAD    

GE864GE864GE864GE864----QUAD AUTOMOTIVE V2QUAD AUTOMOTIVE V2QUAD AUTOMOTIVE V2QUAD AUTOMOTIVE V2    

GE864GE864GE864GE864----QUAD ATEXQUAD ATEXQUAD ATEXQUAD ATEX    

GE864GE864GE864GE864----QUAD V2QUAD V2QUAD V2QUAD V2    

GE864GE864GE864GE864----DUAL V2DUAL V2DUAL V2DUAL V2    

GE864GE864GE864GE864----GPSGPSGPSGPS    

GE865GE865GE865GE865----QUADQUADQUADQUAD    

GL865GL865GL865GL865----DUALDUALDUALDUAL    

GL868GL868GL868GL868----DUALDUALDUALDUAL    
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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

Notice 
While reasonable efforts have been made to assure the accuracy of this document, Telit 
assumes no liability resulting from any inaccuracies or omissions in this document, or from 
use of the information obtained herein. The information in this document has been carefully 
checked and is believed to be entirely reliable. However, no responsibility is assumed for 
inaccuracies or omissions. Telit reserves the right to make changes to any products described 
herein and reserves the right to revise this document and to make changes from time to time 
in content hereof with no obligation to notify any person of revisions or changes. Telit does 
not assume any liability arising out of the application or use of any product, software, or 
circuit described herein; neither does it convey license under its patent rights or the rights of 
others. 
It is possible that this publication may contain references to, or information about Telit 
products (machines and programs), programming, or services that are not announced in your 
country. Such references or information must not be construed to mean that Telit intends to 
announce such Telit products, programming, or services in your country. 

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

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

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

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

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

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

 

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

1.1. Scope 
The aim of this document is the description of the Digital Voice Interface feature offered by the Telit 
modules that could be used in several applications, as example to connect the Wireless Module to a 
Bluetooth device. 

1.2. Audience 
This document is intended for helping Telit modules customer integrators. 

1.3. Contact Information, Support 
For general contact, technical support, to report documentation 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-support-center/contact.php 

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

http://www.telit.com 

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

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

Telit appreciates feedback from the users of our information. 
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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, and text conventions. 
 
Chapter 2: “Overview” provides an overview of the document. 
 
Chapter 3: “Digital Interface Description ” . Physical, technical and protocol description. 
 
Chapter 4: “DVI on GM862, GE863 and GE864 families “. Deals with pinout of the DVI 
ports available in GM862, GE863 and GE864 Families . 
 
Chapter 5: “DVI on GE/GC864 V2 and GE865 families “. Deals 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 interface. 
 
Chapter 7: “Module interfacing”. Some suggestion about the use of the modules with a 
MAXIM ® codec . 
 
Chapter 8: “DVI pin positions on EVK2 adapters “ Deals with EVK2 adapters pinout. 
 
Chapter 9: “DVI implementations”.  
 
Chapter 10 “SAFETY RECOMMENDATIONS”. 

 

1.5. Text Conventions 
 

Danger – This information MUST be followed or catastrophic equipment failure or bodily 
injury may occur. 

 

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

 

Tip or Information – Provides advice and suggestions that may be useful when integrating the 
module. 
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1.6. Related Documents 
• Telit’s GSM/GPRS Family Software User Guide, 1vv0300784 

• Audio settings application note , 80000NT10007a 

• AT Commands Reference Guide, 80000ST10025a  
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2. Generality 

This document cannot embrace the whole hardware solutions and products that may be designed. The 
suggested hardware configurations shall not be considered mandatory; instead the information given 
shall be used as a guide or a starting point for properly developing your product with the Telit modules.  

The information presented in this document is believed to be accurate and reliable. However, no 
responsibility is assumed by Telit Communications S.p.A. for its use, or any infringement of patents or 
other rights of third parties which may result from its use. No license is granted by implication or 
otherwise under any patent rights of Telit Communications S.p.A. other than for circuitry embodied in 
Telit products. This document is subject to change without notice. 

The following information can be applied both GM862, GE863 and GE/GC864 families and 
GE865 and GE/GC864 QUAD V2 families. 
 

2.1. I2S Overview 
The I2S Audio Interface (I2SBus or IISBus or I2SBus) is a serial bus designed for digital 
audio devices. This popular serial bus has been developed by Philips ® in 1986 as a 3-wire 
bus for interfacing to audio chips such as codecs. It is a simple data interface, without any 
form of address or device selection.  
 
The I2S design handles audio data separately from clock signals. On an I2S bus, there is only 
one bus master and one transmitter: the master may be a transmitter, a receiver, or a controller 
for data transfers between other devices acting as transmitter and receiver.  
 
In high-quality audio applications involving a codec, the codec is typically the master so that 
it has precise control over the I2S bus clock. 
 
An I2S bus design consists of the following serial bus lines:  
 

• a line with two time-division multiplexing (TDM) data channels [SD] 
• a word select line [WS] , also called Word Alignment signal [WA]  
• a clock line [SCK] 

 
Data is transmitted two's complement (MSB first) and sent from the transmitter while the data 
synchronization is either the high-to-low or low-to-high transition of the clock signal ,the 
receiver latches the data on the leading edge of the clock signal.  
 
The I2S bus carries two channels (left and right) 8 bit long, which are typically used to carry 
stereo audio data streams. The data alternates between left and right channels, as controlled by 
the word select signal driven by the bus master. 
 
The Word Alignment signal [WA] is sent one clock before the useful data. 
 
The I2S Bus uses standard TTL logic levels.  
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2.2. DVI description  
The Digital Voice Interface is an I2S Audio Interface that works in PCM at 8 KHz Mono 
voice data. 
It provides a bidirectional, synchronous, serial interface to off-chip audio devices.   

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

In the rest of this document we will refer to it as DVI port. 

 

WARNING:  the Telit Modules can have one or two DVI ports, but only one can be active at 
the time. The choice between these two ports depends by the configuration of the alternate 
function of the interface pins on the customer applications. 

Please refer to the pin-out section (or to User Guide of the module that you are using) for the 
available DVI ports. 

 

WARNING: The DVI can be configured either as MASTER (clock output) or SLAVE (clock 
input), SLAVE mode being allowed only on DVI#1 port.  

 

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

 

The DVI Volume is controlled by the same AT command as for the analog interface: for more 
information refer to the AT Commands Reference Guide for the Telit modules.  

The Echo canceller feature is active both for DVI and for the analog audio. 

2.2.1. Features summary 
Used mode …………….…..PCM mono voice data 
Data valid…………………….on falling edge of clock transition 
Operations mode………… Master and Slave  
Transmission……………….bi-directional (independent receiver and transmitter) 
Sampling rate…………….. 8 kHz 
Mode supported…………. burst and continuous transmission 
WA pulse length…………..one clock cycle  
 



 
 

 
    

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

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved.  Page 13 of 40 

 

2.3. Hint on PCM 
 
Although analog communication is ideal for human communication, analog transmission is 
neither robust nor efficient at recovering from line noise.  
As example in the early telephony network, when analog transmission was passed through 
amplifiers to boost the signal, not only was the voice boosted but the line noise was amplified, 
as well. This line noise resulted in an often-unusable connection. 
It is much easier for digital samples, which are comprised of 1 and 0 bits, in order to be 
separated from line noise. Therefore, when analog signals are regenerated as digital samples, 
a clean sound is maintained. 
PCM converts analog sounds into digital form by sampling the analog sounds 8000 times per 
second and converting each sample into a numeric code. If you sample an analog signal at 
twice the rate of the highest frequency of interest, you can accurately reconstruct that signal 
back into its analog form (Nyquist theorem). Because most speech content is below 4000Hz, a 
sampling rate of 8000 times per second (8KHz that means 125 µsec between samples) is 
required. 

2.4. Signals 
The DVI can be set to allow PCM data to be transferred from and to other devices.  Only four 
signals are needed, because the Clock and Word Alignment are used for both receive and 
transmit direction. The Word Alignment signal (called WAO in the rest of this document) acts 
as frame synchronization signal, avoiding a continuous data 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 
V IL -0.2 0.55 V 

V IH 1.92 3.3 V 

VOL  0.2 V 
VOH 2.42  V 

2.5. Mode of operation 
The DVI operates in 16-bit data burst mode, starting with the most significant bit (MSB).  
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GSM voice is 13-bit 2's complement but the output of the speech decoder is saved on 16-bit 
2's complement (Q15 format). The last 3 LSBs are equal to 0. 

The data transmit operation works as follows:  
At each falling edge of CLK, the state on the WAO line is checked. After a high level on 
WAO has been detected (syncro capture condition) the MSB 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 WAO is detected during the falling edge of CLK 
(start bits shifting condition).  
 
If this condition has been revealed, the interface shifts out the remaining data bits , one bit at 
each rising edge of CLK. As soon as all 16 bits have been transmitted a new data sample is 
transferred immediately from the TX buffer to a shift register. Thus, a continuous data 
transfer can be achieved. 
 
The data receive operation works in nearly the same way.  

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

next frame 

14 1312

CLK

MSB shifted to TX/RX line

shift data condition if WA=0
at previous falling CLK edge

capture data condition :
WA line = "high"CLK

CLK

15
TX/RX
data

MSB
15 14 13

syncro capture condition

start bits shifting

1516

WA

16 bits frame 

11 10 9 8 7 6 5

LSB shifted to TX/RX line

14 3 2
LSB
0 15 15

nominal bit clock frequency=17*8KHz=136KHz

audio sampling rate=8KHz

stop bits shifting

15160

 

 
Figure 1 . Timing of Digital Voice Interface signal in PCM mode 
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2.6. Master mode Clock frequency 
 
As described, in PCM mode each frame contains 16 data bits+1 WAO cycle; this results in a 
frame length of 17 shift clock cycles. Reminding that the audio sampling rate is 8KHz, the 
nominal bit clock frequency will be: 
 
                             

2.7. Timing characteristics 
 

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

 

WARNING: with GM862, GE863 and GE/GC864 modules input), SLAVE 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 tI2Sbm1 - 7,351 - µs 
DVI_CLK low time tI2Sbm2 61   ns 

DVI_CLK high time tI2Sbm3 61   ns 

DVI_CLK low begin to DVI_WA high begin tI2Sbm4 -24  24 ns 

DVI_WA  low begin to DVI_CLK low begin tI2Sbm5 -24  24 ns 

DVI_TX  invalid before DVI_CLK0 low end tI2Sbm6   24 ns 

DVI_TX  valid after DVI_CLK0 high begin tI2Sbm7   24 ns 

DVI_RX  setup time before DVI_CLK1 high end tI2Sbm8 27   ns 

DVI_RX  hold time after DVI_CLK1 low begin tI2Sbm9 0   ns 

 

                                                      
1 In MASTER mode the DVI provides CLK (136KHz) and WA (8KHz) signals. 
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2.7.2. Slave Mode 
 
 

Parameter Symbol Limit Values Unit 
  Min  Max   

DVI_CLK clock period tI2Sbs1 0,3062 7,35 µs 
DVI_CLK low time tI2Sbs2 n.a.  ns 

DVI_CLK high time tI2Sbs3 n.a.  ns 

DVI_CLK low begin to DVI_WA high begin tI2Sbs4 36  ns 

DVI_WA low begin to DVI_CLK low begin tI2Sbs5 36  ns 

DVI_TX invalid before DVI_CLK low end tI2Sbs6  0 ns 

DVI_TX valid after DVI_CLK high begin tI2Sbs7  80 ns 

DVI_RX setup time before DVI_CLK1 high end tI2Sbs8 24  ns 

DVI_RX hold time after DVI_CLK1 low begin tI2Sbs9 24  ns 

 

                                                      
2 Values of clock rate are from 136KHz to 3.25 MHz 
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3. AT Commands 

The following table shows the AT commands which activate and control all DVI 
functions .  

 
#DVI - Digital Voiceband Interface 
AT#DVI=<mode> 
[,<dviport>, 
<clockmode>] 
 

Set command enables/disables the Digital Voiceband Interface. 
 
Parameters: 
<mode> - enables/disables the DVI. 
  0 - disable DVI; audio is forwarded to the analog line; DVI pins can be used for 

other purposes, like GPIO, etc. (factory default) 
  1 - enable DVI; audio is forwarded to the DVI block 
  2 - enable DVI; audio is forwarded both to the DVI block 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 Command for availability of this port) 
<clockmode> 
  0 - DVI slave 
  1 - DVI master (factory default) 
 
Note: setting <clockmode>=0 has full effect only if <dviport>=1 
 
NOTE: DVI slave is available only on port 1  
NOTE: for further information see “Digital Voice Interface Application Note” 
(Rev. 2) 

AT#DVI? Read command reports last setting, in the format: 
 
#DVI: <mode>,<dviport>,<clockmode> 

AT#DVI=? Test command reports the range of supported values for parameters 
<mode>,<dviport> and <clockmode> 

Example AT#DVI=2,1,1 
OK 
 
Both analog and DVI activated for audio. DVI is configured as master providing on 
DVI Port #1 
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4. Modules Pin-out 

In the following paragraphs you can find the cross list between the DVI 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 available on the system interface.   
Bear in mind that activating the DVI  on the GM862 modules restricts commonly used 
functions on the module , such as the trace serial port and the DSR signal on the AT command 
port.  
Remember also that the GM862-GPS module does NOT support the DVI, due to physical 
interface restrictions. 
The connections to the application are made through SO602, a 50-pins PTH connector. 

4.1.1.1. DVI Port1 pin-out   

DVI Function Module Function SO602 
DVI1_CLK I2S1-CLK0 35 
DVI1_ WAO I2S1-WAO 41 

DVI1_ RX I2S1-RX 33 

DVI1_TX I2S1-TX 46 

4.1.2. GE863 family 
Due to physical interface restrictions, the GE863 Modules family (GE863-GPS, GE863-PY, 
GE863-SIM and GE863-QUAD) has only the DVI# 2 port available on the system interface. 

The connections to the application is made through the BGA system 

4.1.2.1.   DVI Port#2 pinout 

DVI Function Module Function Ball   
DVI2_CLK I2S2-CLK0 32 
DVI2_WAO I2S2-WAO 59 

DVI2_RX I2S2-RX 76 

DVI2_TX I2S2-TX 4 
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4.1.3. GE864-QUAD/PY 
The GE864-QUAD/PY has two DVI ports at disposal on the system interface, selectable and 
active one at time only.  
The choice depends by the use of the alternate function of the interface DVI pins on the 
customer applications.  However Telit suggests in “Master Mode” the use of the DVI#2 port 
to minimize the impact on the module functionality on applications. 
 

The connections to the application is made through the BGA system 

4.1.3.1. DVI Port#1 pinout  

DVI Function Module Function Ball 
DVI1_CLK I2S1-CLK0 D11 
DVI1 _WAO I2S1-WAO F10 

DVI1 _RX I2S1-RX E11 

DVI1_TX I2S1-TX C6 

4.1.3.2. DVI Port#2 pinout  

DVI Function Module Function Ball 
DVI2_CLK I2S2-CLK0 D7 
DVI2_WAO I2S2-WAO H5 

DVI2_RX I2S2-RX K7 

DVI2_TX I2S2-TX H3 

4.1.4. GC864-QUAD 
This Module has two DVI ports on the system interface. 
The connection to the application is made through PL301, a 80 pin SMT connector. 

Only one port can be selected and active at the time, depending by the use of the alternate 
function of the interface DVI pins on the customer applications. However Telit suggests the 
use of the DVI#2 port to minimize the impact on the module functionality on applications. 

4.1.4.1. DVI Port#1 pinout 

DVI Function Module Function PL301 
DVI1_CLK I2S1-CLK0 24 
DVI1 _WAO I2S1-WAO 23 

DVI1 _RX I2S1-RX 27 

DVI1_TX I2S1-TX 35 
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4.1.4.2. DVI Port#2 pinout  

DVI Function Module Function PL301 
DVI2_CLK I2S2-CLK0 36 
DVI2_WAO I2S2-WAO 71 

DVI2_RX I2S2-RX 65 

DVI2_TX I2S2-TX 63 

4.1.5. GE864-QUAD Automotive 
 
The GE864-QUAD Automotive has only DVI #2 port.  
The connections to the application are made through the BGA system. 

4.1.5.1. DVI Port#2 pinout  

 

DVI Function Module Function Ball   
DVI2_CLK I2S2-CLK0 D7 
DVI2_WAO I2S2-WAO H5 

DVI2_RX I2S2-RX K7 

DVI2_TX I2S2-TX H3 

4.1.6. GC864-C2 
 
Due to physical interface restrictions, the GC864-QUAD/PY C2 family has only DVI#1 port 
at disposal on the system interface. 
The connection to the application is made through PL103, a 60 pin SMT connector. 

 

4.1.6.1. DVI Port#1 pinout 

DVI Function Module Function PL103 
DVI1_CLK I2S1-CLK0 52 
DVI1 _WAO I2S1-WAO 51 

DVI1 _RX I2S1-RX 47 

DVI1_TX I2S1-TX 48 

 
 



 
 

 
    

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

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved.  Page 22 of 40 

 

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 only DVI#1 port available on the 
system interface. 
The connection to the application is made through the BGA system. 

4.2.1.1. DVI Port#1 pinout 

DVI Function Module Function Ball   
DVI1_CLK SSC0_CLK D7 
DVI1 _WAO SSC0_MTSR H5 

DVI1 _RX SSC0_MRST K7 

DVI1_TX DISP_REST H3 

4.2.2. GC864-QUAD V2 
 
The GC864-QUAD V2 has only DVI#1 port available on the system interface.  
The connection to the application is made through PL301, a 80 pins SMT connector. 

4.2.2.1. DVI Port#1 pinout   

DVI Function Module Function PL301 
DVI1_CLK SSC0_CLK B4 
DVI1 _WAO SSC0_MTSR C5 

DVI1 _RX SSC0_MRST B5 

DVI1_TX DISP_REST B3 
 

4.2.3. GE865-QUAD  
 
The GE865-QUAD has only DVI#1 port available on the system interface. 
The connections to the application are made through the BGA system. 
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4.2.3.1. DVI Port#1 pinout   

DVI Function Module Function Ball 
DVI1_CLK SSC0_CLK D4 
DVI1 _WAO SSC0_MTSR D3 

DVI1 _RX SSC0_MRST D2 

DVI1_TX DISP_REST E4 
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5. DVI pin positions on EVK2 adapters 

Before designing their own applications, Telit offers to the customers the possibility to 
evaluate the module performance using THE an Evaluation kit EVK2  , on which it is 
possible to fit every module fitted on its own adapter interface .  

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

The following paragraphs summarize the DVI ports pin positions on the EVK2 and/or 
adapters connectors (for further information, refer to EVK2 User Guide). 

5.1. GE862, GE863, GE/GC864 families 

5.1.1. GM862 adapter CS1150b 
 
 

  EVK2 CS1150b 
DVI Function Pin Function SO101 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_IIC_SCL  14 
 

5.1.2. GE863  adapter CS1151a 
 

  CS1151a 
 DVI Function Pin Function PL103 PL104 
DVI2_CLK GPIO4/CAM_SDA/IIC_SDA  13 

DVI2_WAO GPIO17/PCM_WA0 19  

DVI2_RX GPIO18/PCM_RX 17  

DVI2_TX GPIO10/PCM_TX  7 
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5.1.3. GE864  adapter CS1152b 
 
 

  EVK2 CS1152b 
DVI Function Pin Function SO101 PL101 PL102 
DVI1_CLK TX_TRACE 2   
DVI1 _WA RX_TRACE 3   

DVI1 _RX C107/DSR 20   

DVI1_TX CAM_SCL/IIC_SCL   14 

DVI2_CLK CAM_SDA/IIC_SDA   13 

DVI2_WA TGPIO_17/PCM_WA0  19  

DVI2_RX TGPIO_18/PCM_RX  17  

DVI2_TX TGPIO_10/PCM_TX   7 

5.1.4. GE864-QUAD Automotive adapter CS1302 
 

  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 

5.1.5. GC864 adapter CS1203b 
 

  EVK2 CS1203b 
DVI Function Pin Function SO101 PL101 PL102 
DVI1_CLK TX_TRACE 2   
DVI1 _WA RX_TRACE 3   

DVI1 _RX C107/DSR 20   

DVI1_TX CAM_SCL/IIC_SCL   14 

DVI2_CLK CAM_SDA/IIC_SDA   13 

DVI2_WA TGPIO_17/PCM_WA0  19  

DVI2_RX TGPIO_18/PCM_RX  17  

DVI2_TX TGPIO_10/PCM_TX   7 
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5.1.6. GC864-C2 adapter CS1231 
 

  EVK2 CS1231 
DVI Function Pin Function SO103 PL101 PL102 
DVI1_CLK TX_TRACE 52  13 
DVI1 _WAO RX_TRACE 51 19  

DVI1 _RX C107/DSR 47 17  

DVI1_TX CAM_SCL/IIC_SCL 48  7 

5.2. GE865 and GE/GC864 QUAD V2, QUAD Automotive variant 
families 

5.2.1. GE865-QUAD  adapter CS1324a 
 
 

  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 
 

  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 
 

  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 
 
 

  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             Data Output) to Base Station 
Simulators :   one is MASTER configured and the second is SLAVE configured  
(  using  DVI#1 port ) . 
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6.2.   GE865 and GE/GC864-QUAD V2 and Automotive V2 variant 
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One Module works in MASTER mode; the second one works in SLAVE mode. 
They are cross connected (Data Input             Data Output) to the Base Station Simulators. 
Both modules use the DVI#1 port. 
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GE865-Quad 
MASTER

EVK2 

G1

AM/Speech
        Input

AT#DVI=1,1,1

5twin865.skd
Modulo ermafrodita MASTER

PL104
1

DVI sync (in)

DVI CLK (in)
Dout

Ground

Din

3
4
5

2

1KH
z

HP8922

1KHz

MON/Speech
    Output

CH4CH3

Oscilloscope

 1KHz
680mV

 

 
 

The single Module works in Master Mode (DVI#1 enabled)  . 
It is configured as “hermaphrodite” (its output data pin is connected to its own input data pin) 
and connected to a Base Station Simulator. 
In such a way the audio signal injected to BSS AF Input is outputted at BSS AF Output. 
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One “hermaphrodite configured” Module (its output data pin  is connected  to its own input 
data pin ) works in SLAVE mode  and it is connected to the Base Station Simulator.   
A second Module works in MASTER Mode, supplying the Clock and Sync signals to the 
previous one.    

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

 the DVI#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 DVI: the audio signals are sent to and 
received from of an external Codec , the MAX9853 ® from MAXIM. 
This device is a stereo audio codec with two digital interfaces, supporting various audio 
formats and has the voice mode compatible with the module’s DVI. 
 
The figure below shows the typical block level schematic. 

 
 

 
 

 
This application has been realized with the module configured as Master, at 136 KHz clock 
rate, enabling the #1 serial digital interface of the codec, set as Slave in 8KHz voice mode.  
 
As power supply to the analog (AVdd) and digital (DVdd) part of the codec could be used the 
VAUX1 voltage from the module, while the positive supply for the speakers (PVdd) could be 
the VBatt. 
 
Because the GM862 family modules, GE865 and GE/GC864 family modules do not provide 
the VAUX1 power supply, in this case it will be necessary to add an external LDO. 
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The Telit module configures and controls the external codec through an I2C interface (this is 
done in a Python script using 2 GPIOs).  
 
Refer to the Telit module’s HW User Guide for all information regarding the GPIOs to be 
used and to the document Easy Script in Python regarding the script needed for the I2C 
communication. 
 
 
The following I2C commands are sent to the codec to configure it this example: 

 
I2C Device 

address 
Register 
address 

Data Description 

0x20 

0x03 0xca 
Enable digital audio 8 KHz mono    
voice mode on left channel 

0x04 
0x20 or 

0x00 
Digital interface as slave and  
clock polarity 

0x0a 0x22 Enable left microphone input 

0x0b 0x10 Left DAC to analog output 

0x18 0x10 Enable only left speaker 

0x1a 0xf5 System Clock control 

0x1b 0xa2 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 
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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 safe operation. 

 

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

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

• Where there is risk of explosion such as gasoline stations, oil refineries.  

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

 

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

 

We recommend following the instructions of the hardware user guides for a correct wiring of 
the product. The product has to be supplied with a stabilized voltage source and the wiring 
has to be conforming to the security and fire prevention regulations. 

 

The product has to be handled with care, avoiding any contact with the pins because 
electrostatic discharges may damage the product itself. Same cautions have to be taken for the 
SIM, checking carefully the instruction for its use. Do not insert or remove the SIM when the 
product is in power saving mode. 

 

The system integrator is responsible of the functioning of the final product; therefore, care has 
to be taken to the 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 technical documentation and the 
regulations in force. 

 

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

http://europa.eu.int/comm/enterprise/rtte/dir99-5.htm 

 

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

http://europa.eu.int/comm/enterprise/electr_equipment/index_en.htm 
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