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Disclaimer 

 

The information contained in this document is the proprietary information of Telit 
Communications S.p.A. and its affiliates (“TELIT”). The contents are confidential and 
any disclosure to persons other than the officers, employees, agents or 
subcontractors 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 the information it makes available. 
Notwithstanding the foregoing, Telit does not make any warranty as to the 
information 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 applicable, 
with the relevant wiring rules. 

 

Telit reserves the right to make modifications, additions and deletions to this 
document due to typographical errors, inaccurate information, or improvements to 
programs and/or equipment at any time and without notice. Such changes will, 
nevertheless be incorporated into new editions of this application note. 

 

Copyright: Transmittal, reproduction, dissemination and/or editing of this document 
as well as utilization of its contents and communication thereof to others without 
express authorization are prohibited. Offenders will be held liable for payment of 
damages. All rights are reserved.  

 

Copyright © Telit Communications SpA 2009. 
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1. Introduction 
The information presented in this document is believed to be accurate and reliable. 
However, no responsibility is assumed by Telit Communications S.p.A. for its use, nor 
any infringement of patents or other rights of third parties which may result from its 
use. No license is granted by implication or otherwise under any patent rights of Telit 
Communications S.p.A. other than for circuitry embodied in Telit products. This 
document is subject to change without notice. 

1.1. Scope 
The scope of this document is to provide an audio section description of the Telit 
GC864-QUAD-C9 module, which is based on the Telit GE864-QUAD module and, as 
such, all functionalities of the design will be taken into consideration. 

1.2. Audience 
This document is intended for customers integrating the GC864-QUAD-C9 in their 
project. 

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 

Alternatively, use:  

TS-APAC@telit.com 

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 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. 

 

mailto:TS-EMEA@telit.com�
mailto:TS-NORTHAMERICA@telit.com�
mailto:TS-LATINAMERICA@telit.com�
mailto:TS-APAC@telit.com�
http://www.telit.com/en/products/technical-support-center/contact.php�
http://www.telit.com/�
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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: “Generality ” gives an overview of the features of the product. 

“Chapter 3: “ZIF Connector ” describes in details the pinout and pin functions of the 
main connector. 

“Chapter 4: “AUDIO Section” describes in details the audio interfaces characteristics.   

“Chapter 5: “Schematic Diagram”. 

“Chapter 6: “C9 versus MC35i characteristics” compares all performance. 

 

 

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 – Advice and suggestions are listed that may be useful when 
integrating the module. 

 

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

1.5. Related documents 
a. GE864 and GC864 Product description, 80273ST10008a 

b. GE864 Hardware User Guide, 1vv0300694 

c. Telit GSM/GPRS Family Software User Guide, 1vv0300784 

d. AT Commands Reference Guide, 80000ST10025a 

e. SIM Holder Design Guides, 80000NT10001a 

f. Audio Settings Application Note, 80000NT10007a 

g. GC864-QUAD-C9  Hardware User Guide, 1vv0300811a 
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1.6. Document History 
 

Revision Date Changes 
0 2009-06-26 First issue  



 
 

 
 

 GC864-QUAD-C9 Audio User Guide 
1VV0300850  Rev. 0 – 2009-07-20 

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved.  Page 7 of 18 

 

2. Generality 
 

NOTE: 

The GC864-QUAD-C9 provides the same characteristics of the GE864-QUAD, as far as Quad-
Band EGSM 850/900/1800/1900Mhz GSM and GPRS Class 10 technologies support and over 
the air firmware update by means of Premium FOTA Management. 

For further integration details (e.g. SIM Card Connectivity details, Hardware Commands, 
Audio Settings , etc.) that may not be explained in this document, refer to the Telit 
documentation as specified in the related documents list (paragraph 1.5). 

 



 
 

 
 

 GC864-QUAD-C9 Audio User Guide 
1VV0300850  Rev. 0 – 2009-07-20 

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved.  Page 8 of 18 

 

3. ZIF Connector  

3.1. Reference Position 
Figure 1 shows the position of pin 1 and pin 40 on the ZIF connector. 

 

     Figure 1 

3.2. Useful audio signals   
Only the pins related to the audio section are highlighted (bold letters) in the table. 

Pin 
Number 

Function In/Out Pin 
Number 

Function In/Out 

1 VBATT Power 21 RTS In 
2 VBATT Power 22 DTR In 
3 VBATT Power 23 DCD Out 
4 VBATT Power 24 SIM_IN In 
5 VBATT Power 25 SIM-RST Out 
6 GND Ground 26 SIM-IO In/Out 
7 GND Ground 27 SIM-CLK Out 
8 GND Ground 28 SIM-VCC Out 
9 GND Ground 29 GND Ground 
10 GND Ground 30 VRTC In 
11 Not Connected Not Connected 31 RESET Input 
12 Not Connected Not Connected 32 STAT-LED Out 
13 Vaux Out 33 EAR_MT+ Analog Output 
14 Not Connected Not connected 34 EAR_MT- Analog Output 
15 ON_OFF In 35 EAR_HF+ Analog Output 
16 DSR Out 36 EAR_HF- Analog Output 
17 RI Out 37 MIC_ MT+ Analog Input 
18 RXD Out 38 MIC_ MT- Analog Input 
19 TXD In 39 MIC_ HF+ Analog Input 
20 CTS Out 40 MIC_ HF- Analog Input 

 
Table 1 . Pin-out configuration 
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4. Audio section overview 
The Baseband chip was developed for the cellular phones, which needed two 
separated amplifiers both in RX and in TX section. 

A couple of amplifiers had to be used with internal audio transducers while the other 
couple of amplifiers had to be used with external audio transducers. 

To distinguish the schematic signals and the Software identifiers, two different 
definitions were introduced, with the following meaning: 

• internal audio transducers   HS/MT (from HandSet or MicroTelephone ) 

• external audio transducers  HF        (from HandsFree )  

   

Actually the acronyms have not the original importance.  

In other words this distinction is not necessary, being the performances between the 
two blocks like the same. 

Only if the customer needs higher output power to the speaker, he has a constraint. 
Otherwise the choice could be done in order to overcome the PCB design difficulties. 

  

For these reasons we have not changed the HS and HF acronyms, keeping them in 
the Software and on the schematics.  

The Base Band Chip of the GC864-QUAD-C9 Telit Module maintains the same 
architecture. 

 

For more information refer to Telit document: 

                 “ 80000NT10007a Audio Settings Application Note“. 

 

4.1.  Mode selection 
Only one block can be active at a time, and the activation of the requested audio path 
is done by the software AT#CAP command. 

• AT#CAP=1     the HF audio path is enabled   

• AT#CAP=2    the HS/MT audio path is enabled   
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Moreover the SIDETONE functionality could be enabled at request in both modes, 
enabling and setting by proper AT Commands the amplifier fitted between the 
transmit and the receive path. 

 

Figure 2 . Audio Section Block Diagram 
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4.2. Electrical Characteristics 
 

TIP:  Being the microphone circuitry the more noise sensitive, 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 typically generated on the ground 
plane. However the customer can use the unbalanced (Single Ended) circuitry for particular 
application. 

4.2.1. Input Lines 
 

“MIC_MT”  and  “MIC_HF”    differential microphone paths 

Line Coupling AC* 

Line Type Balanced 

Coupling capacitor ≥ 100nF 

Differential input resistance 50kΩ 

Differential input voltage ≤ 1,03Vpp   @ MicG=0dB 

volume  increment  6 dB/step 

volume steps 7 

 
 (*) WARNING:  
AC*  means that the signals from the microphone have to be connected to input lines of the 
module through 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 unused input directly to Ground, but only through a 100nF capacitor.                                                                        
Don’t forget that in Single Ended configuration the useful input signal will be halved.  
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4.2.2. Output Lines 
 

TIP:  

 

We suggest driving the load differentially from both output drivers, thus the output swing will 
double and the need for the output coupling capacitor avoided.  

However if particular OEM application needs also a Single Ended circuitry can be 
implemented, but the output power will be reduced four times. 

The OEM circuitry shall be designed to reduce the common mode noise typically generated on 
the ground plane and to get the maximum power output from the device (low resistance 
tracks). 

 

WARNING:  

The loads are directly connected to the amplifier outputs when in Differential configuration, 
through a capacitor when in Single Ended configuration ; the unused output line must be left 
open using Single Ended configuration.                                                                     Not respecting 
this constraint, the output stage will be damaged. 

 

TIP: 

Remember that there are slightly different electrical performances between the two internal 
audio amplifiers: 

-- The “Ear_MT” lines   can directly drive a 16 Ω load at –12dBFS (**) in Differential or Single 
Ended configuration   

-- The “Ear_HF” lines can directly drive a 16Ω load in Differential or Single Ended 
configuration 

-- There is no difference if the amplifiers drive an external amplifier 

 
(**) 0dBFS is the normalized overall Analog Gain for each Output channel equal to 
3,7Vpp  differential  
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 “EAR_MT”  Output Lines 
line coupling 
 

AC  single-ended 
DC  differential 

output load resistance  ≥ 14 Ω 

internal output resistance 4 Ω (typical) 

signal bandwidth 150 - 4000 Hz @ -3 dB 

max. differential output voltage 1.31 Vrms ( open circuit) 

differential output voltage           328mVrms /16 Ω  @  -12dBFS   

volume  increment  2 dB/step 

volume steps 10 

 

“EAR_HF”   Output Lines 
line coupling:  
  

AC  single-ended  
DC  differential 

output load resistance : ≥ 14 Ω 

internal output resistance: 4 Ω (>1,7 Ω) 

signal bandwidth:  150 - 4000 Hz @ -3 dB 

max. differential output voltage 1.31 Vrms (typical, open circuit) 

max. S.E.  output voltage 656 mVrms  (typical, open circuit) 

volume  increment  2 dB/step 

volume steps 10 
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5. GC864-QUAD-C9 Schematic diagram 
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6. GC864-QUAD-C9 versus MC35i  

6.1. UPLINK electrical characteristics 
 
 

 GC864-QUAD-C9 MC35i 

 MIC_MT MIC_HF Note MIC_1 MIC_2 Note 

Line Coupling AC  DC Vmic=2,65V   

Line Type Balanced  Balanced  

Coupling 
capacitor 

Mandatory                         
≥ 100nF 

 With “no biased”   
microphone 

 

Bias network external  internal  

Differential      
Rin  50kΩ  2kΩ  

Differential       
Vin  ≤ 1,03Vpp 

Min Mic 
Gain=0dB ≤ 1,03Vpp 

Min Mic 
Gain=0dB 

Volume Range 
(0 ÷ +42)dB Analog  (0 ÷ +42)dB Analog  

+/- 6dB Digital - ∞ ÷ 0dB Digital 

Volume  
Increment 

6dB/step Analog  6dB/step Analog  

1dB/step Digital continuous Digital 

Unused pins Grounded                  
through 100nF 

Open is 
allowed open  
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Figure 3 . MC35i Audio Inputs Structure 

 

 

 

 
Figure 4 . GC864-QUAD-C9 Audio Inputs Structure 
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6.2. DOWNLINK electrical characteristics 
 

 

 GC864-QUAD-C9 MC35i 

 EAR_MT Ear_HF Note EPP_1 EPP_2 Note 

Line 
Coupling 

DC                                
AC 

Differential  
S.E. 

DC                                     
AC 

Differential     
S.E. 

Line Type Balanced                  
Unbalanced 

Differential  
S.E. 

Balanced                       
Unbalanced 

Differential   
S.E. 

Coupling 
capacitor 

None                                
≥ 100µF 

Differential 
S.E. 

None                                      
≥ 100µF 

Differential             
S.E. 

Output 
load 

≥ 14 Ω (typ.16Ω) Differential   ≥ 13Ω (typ 15 Ω)                           Differential   

Output 
resistance 4 Ω  1,7 Ω              

<  4 Ω    

Out DC 
offset 

≤ 100mV Differential ≤ 100mV Differential 

Output 

Voltage 

(3,3 ÷4,1) Vpp 
typ    3, 7Vpp 

Differential  
Open  circuit 

(3,3 ÷4,07) Vpp    
typ     3,7Vpp 

Differential  @ 
Rload=200 kΩ 

Mode 6 Mode 5 

328mVrms 

  
16Ω   

656 mVrms 
 

 Open  circuit 

S.E.  
  

Volume    
Range 

(0 ÷ +42) dB Analog  (0 ÷ +42)dB Analog  

+/- 6dB  Digital - ∞ ÷ +6dB Digital 

 Volume 
Increment 

-6dB/step Analog  -6dB/step Analog 

1dB/step Digital continuous Digital 

Unused 
pins Open   Open  
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6.3. PROFILES 
 

 GC864-QUAD-C9 MC35i 

Scenarios 4  profiles 6 modes 

Volume Settable  in all profiles Settable in 5 modes 

Sidetone Settable  in all profiles Settable in 4 modes  

Echo canc Settable  in 3 profiles  Settable  in 3 modes 

Noise 
Suppression 

Settable  in 3 profiles Settable  in 2 modes 

AGC Allowed in 3 profiles Allowed in 1 mode 
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