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7 Logic level specifications 
 
Where not specifically stated, all the interface circuits work at 2.8V CMOS logic levels. The following 
table shows the logic level specifications used in the Telit GE864-QUAD V2 interface circuits: 
 
         Absolute Maximum Ratings  

Parameter Min Max 
Input level on any 
digital pin when on 

-0.3V +3.1V 

Input voltage on 
analog pins when on

-0.3V +3.0 V 

 
 

Operating Range - Interface levels (2.8V CMOS) 
Level Min Max 
Input high level 2.1V 3.1V 
Input low level 0V 0.5V 
Output high level 2.2V 3.0V 
Output low level 0V 0.35V 

 
For 1,8V signals: 
         Operating Range - Interface levels (1.8V CMOS) 

Level Min Max 
Input high level 1.6V 2.2V 
Input low level 0V 0.4V 
Output high level 1,65V 2.2V 
Output low level 0V 0.35V 

 
       Current characteristics 

Level Typical 
Output Current 1mA 
Input Current 1uA 
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9.2 OUTPUT LINES (Speaker)  

9.2.1 Short description 
 
The Telit GE864-QUAD V2 provides two audio paths in receive section.  Only one of the two paths 
can be active at a time, selectable by AXE hardware line or by AT command.  
 
You must keep in mind the different audio characteristics of the receive blocks when designing: 
 

 the “EAR_MT”  lines EPN1 and EPP1 are the Differential Line-Out Drivers ; they can drive an 
external amplifier or directly  a 16 Ω  earpiece  at –12dBFS (*)  ;  

 the “EAR_HF” lines EPPA1_2 and EPPA2 are the Fully Differential Power Buffers ; they can 
directly drive a 16Ω  speaker in differential (balanced) or single ended (unbalanced) operation mode . 
 
(*) FS : acronym of Full Scale. It is equal to 0dB, the maximum Hardware Analog Receive Gain of 
BaseBand Chip. 
 
The “EAR_MT” audio path should be used for handset function, while the “EAR_HF” audio path is 
suited for hands-free function (car kit). 
 
Both receiver outputs are B.T.L. type (Bridged Tie Load) and the OEM circuitry shall be designed 
bridged to reduce the common mode noise typically generated on the ground plane and to get the 
maximum power output from the device; however also a single ended circuitry can be designed for 
particular OEM application needs. 
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9.2.2  Output Lines Characteristics  
 
 

“EAR_MT” Differential Line-out Drivers Path  
Line Coupling DC 
Line Type Bridged 

Output load resistance ≥ 14 Ω 

Internal output resistance 4 Ω (typical) 

Signal bandwidth 150 – 4000 Hz @ -3 dB 

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

SW volume level step   - 2 dB 

Number of SW volume steps  10 
 
 
 

“EAR_HF” Power Buffers Path  
Line Coupling DC 
Line Type Bridged 

Output load resistance ≥ 14 Ω 

Internal output resistance 4 Ω ( >1,7 Ω ) 

Signal bandwidth 150 – 4000 Hz @ -3 dB 

Max Differential output voltage 1310 mVrms (typ, open circuit) 

Max Single Ended output voltage 656 mVrms    (typ, open circuit) 

SW volume level step   - 2 dB 

Number of SW volume steps  10 
  
 
For more detailed information about audio please refer to the Audio Settings Application Note 
80000NT10007a. 
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10 General Purpose I/O 
The general purpose I/O pads can be configured to act in three different ways: 

• input 
• 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 controlled by the GE864-QUAD V2 firmware and acts depending on the 
function implemented.  For Logic levels please refer to chapter 7. 
 
The following GPIO are available on the GE864-QUAD V2: 

Ball Signal I/O Function Type 
Input / 
output 
current 

Default 
State 

State 
during 
Reset 

Note 

B3 GPIO_04 I/O GPIO04 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT x Alternate function  (RF 
Transmission Control) 

B5 GPIO_06 I/O GPIO06 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT HIGH  
(see Fig.01) 

Alternate function 
(ALARM) 

E6 GPIO_01 I/O GPIO01 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT x Alternate function  (JDR) 
H3 GPIO_08 I/O GPIO08 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT x PCM_TX 
H5 GPIO_02 I/O GPIO02 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT x PCM_WAO 
K7 GPIO_03 I/O GPIO03 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT x PCM_RX 

K8 GPIO_05 I/O GPIO05 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT x Alternate function 
(RFTXMON) 

L9 GPIO_07 I/O GPIO07 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT x Alternate function 
(BUZZER) 

D7 GPIO_09 / 
PCM_CLK I/O GPIO09 Configurable GPIO CMOS 2.8V 1uA / 1mA INPUT x PCM audio * 

 
x = undefined status  
 
Not all GPIO pads support all these three modes: 

• GPIO1 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) 
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10.1  GPIO Logic levels  
 
Where not specifically stated, all the interface circuits work at 2.8V CMOS logic levels. 
The following table shows the logic level specifications used in the GE864-QUAD V2 interface circuits: 
 
   Absolute Maximum Ratings  

Parameter Min Max 
Input level on any digital pin when on -0.3V +3.1V 
Input voltage on analog pins when on -0.3V +3.0 V 

 
 
   Operating Range - Interface levels (2.8V CMOS) 

Level Min Max 
Input high level 2.1V 3.1V 
Input low level 0V 0.5V 
Output high level 2.2V 3.0V 
Output low level 0V 0.35V 

 
For 1,8V signals: 
   Operating Range - Interface levels (1.8V CMOS) 

Level Min Max 
Input high level 1.6V 2.2V 
Input low level 0V 0.4V 
Output high level 1,65V 2.2V 
Output low level 0V 0.35V 
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10.2  Using a GPIO Pad as INPUT 
The GPIO pads, when used as inputs, can be connected to a digital output of another device and 
report its status, provided this device has interface levels compatible with the 2.8V CMOS levels of the 
GPIO.  
If the digital output of the device to be connected with the GPIO input pad has interface levels different 
from the 2.8V CMOS, then it can be buffered with an open collector transistor with a 47K pull up to 
2.8V. 

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

10.4  Using the RF Transmission Control GPIO4 
The GPIO4 pin, when configured as RF Transmission Control Input, permits to disable the Transmitter 
when the GPIO is set to Low by the application. 
In the design is necessary to add a pull up resistor (47K to PWRMON);  
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10.5  Using the RFTXMON Output GPIO5 
The GPIO5 pin, when configured as RFTXMON Output, is controlled by the GE864-QUAD V2 module 
and will rise when the transmitter is active and fall after the transmitter activity is completed. 
The TXMON pin behaviour can be configured using the AT command.  
 
# TXMONMODE  
 
Refer to AT Commands Reference Guide 80000ST10025a for the full description of this command. 
For example, if a call is started, the line will be HIGH during all the conversation and it will be again 
LOW after hanged up. 
The line rises up 300ms before first TX burst and will became again LOW from 500ms to 1sec after 
last TX burst. 

10.6  Using the Alarm Output GPIO6 
The GPIO6 pad, when configured as Alarm Output, is controlled by the GE864-QUAD V2 module and 
will rise when the alarm starts and fall after the issue of a dedicated AT command. 
This output can be used to power up the GE864-QUAD V2 controlling microcontroller 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 either the application and the GE864-QUAD V2 during sleep 
periods, dramatically reducing the sleep consumption to few μA. 
In battery-powered devices this feature will greatly improve the autonomy of the device. 
 
 
NOTE: During RESET the line is set to HIGH logic level. 

10.7  Using the Buzzer Output GPIO7 
The GPIO7 pad, when configured as Buzzer Output, is controlled by the GE864-QUAD V2 module 
and will drive with appropriate square waves a Buzzer driver. 
This permits to your application to easily implement Buzzer feature with ringing tones or melody 
played at the call incoming, tone playing on SMS incoming or simply playing a tone or melody when 
needed by your application. 
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A sample interface scheme is included below to give you an idea of how to interface a Buzzer to the 
GPIO7: 

 
NOTE: To correctly drive a buzzer a driver must be provided, its characteristics depend on the Buzzer and for them 
refer to your buzzer vendor.   
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10.8  Indication of network service availability 
The STAT_LED pin status shows information on the network service availability and Call status.  
In the GE864-QUAD V2 modules, the STAT_LED usually needs an external transistor to drive an 
external LED. 
Therefore, the status indicated in the following table is reversed with respect to the pin status.   
       

LED status Device Status 
Permanently off Device off 
Fast blinking  
(Period 1s, Ton 0,5s) 

Net search / Not registered / 
turning off 

Slow blinking 
(Period 3s, Ton 0,3s) 

Registered full service 

Permanently on a call is active 
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10.9  RTC Bypass out 
The VRTC pin brings out the Real Time Clock supply, which is separate from the rest of the digital 
part, allowing having only RTC going on when all the other parts of the device are off. 
To this power output a backup capacitor can be added in order to increase the RTC autonomy during 
power off of the battery. NO Devices must be powered from this pin. 
  
 

10.10 External SIM Holder Implementation 
Please refer to the related User Guide (SIM Holder Design Guides, 80000NT10001a). 
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11 DAC and ADC section 

11.1   DAC Converter 

11.1.1 Description 
The GE864-QUAD V2 module provides a Digital to Analog Converter. The signal (named DAC_OUT) 
is available on BGA Ball C7 of the GE864-QUAD V2 module and on pin 17 of PL102 on EVK2 Board 
(CS1302). 
The on board DAC is a 10-bit converter, able to generate a analogue value based a specific input in 
the range from 0 up to 1023. However, an external low-pass filter is necessary 
 
 

 Min Max Units 
Voltage range (filtered) 0 2,6 Volt 
Range 0 1023 Steps 

 
The precision is 10 bits so, if we consider that the maximum voltage is 2V, the integrated voltage could 
be calculated 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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11.1.2 Enabling DAC 
 
An AT command is available to use the DAC function. 
The command is AT#DAC[=<enable>[,<value>]] 
 
<value> - scale factor of the integrated output voltage (0..1023 – 10 bit precision) 
it must be present if <enable>=1 

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

 

NOTE: The DAC frequency is selected internally. D/A converter must not be used during 
POWERSAVING. 
 
 

11.1.3 Low Pass Filter Example 
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11.2     ADC Converter 

11.2.1 Description 
The on board A/D are 11-bit converter. They are able to read a voltage level in the range of 0÷1.9 
volts applied on the ADC pin input, store and convert it into 11 bit word.  
 

 Min Max Units 
Input Voltage range 0 1.9 Volt 
AD conversion - 11 bits 
Resolution - < 1 mV 

 
The GE864-QUAD V2 module provides 2 Analog to Digital Converters. The input lines are: 
 
ADC_IN1 available on Ball J11 and Pin 19 of PL102 on EVK2 Board. 
ADC_IN2 available on Ball H11 and Pin 20 of PL102 on EVK2 Board. 

11.2.2 Using ADC Converter 
An AT command is available to use the ADC function. 
 

The command is AT#ADC=1,2 
 

The read value is expressed in mV 
 
Refer to SW User Guide or AT Commands Reference Guide for the full description of this function. 
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12  Mounting the GE864-QUAD V2 on 
your Board 

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

12.2  Module finishing & dimensions 
 
 

 
 
 
 
 
 
 
 
 

Lead-free Alloy:
Surface finishing Sn/Ag/Cu for all solder pads 

Pin A1 
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12.3  Recommended foot print for the application 
                                                                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Top View 
                                                                                                                 

NOTE: In the customer application, the region under INHIBIT WIRING *1 (see figure) must be clear from 
signal or ground paths. 
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12.4  Debug of the GE864 in production 
To test and debug the mounting of the GE864, we strongly recommend to foreseen test pads on the 
host PCB, in order to check the connection between the GE864 itself and the application and to test 
the performance of the module connecting it with an external computer. Depending by the customer 
application, these pads include, but are not limited to the following signals: 

• TXD 
• RXD 
• ON/OFF 
• RESET 
• GND 
• VBATT 
• TX_TRACE 
• RX_TRACE 
• PWRMON  
• Service 

12.5  Stencil 
Stencil’s apertures layout can be the same of the recommended footprint (1:1), we suggest a 
thickness of stencil foil ≥ 120µm. 
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12.6  PCB pad design 
Non solder mask defined” (NSMD) type is recommended for the solder pads on the PCB. 

 

 
 
Recommendations for PCB pad dimensions 
 

Ball pitch [mm] 2,5 
Solder resist opening diameter A [mm] 1,150 
Metal pad diameter B [mm] 1 ± 0.05 
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It is not recommended to place via or microvia not covered by solder resist in an area of 1,6mm 
diameter around the pads unless it carries the same signal of the pad itself. (see following figure). 

 
 

 
 
 
Holes in pad are allowed only for blind holes and not for through holes. 
 
Recommendations for PCB pad surfaces: 
 

Finish Layer thickness [µm] Properties 
Electro-less Ni / 
Immersion Au 

3 –7 /  
0.05 – 0.15 

good solder ability protection, high 
shear force values 

 
The PCB must be able to resist the higher temperatures which are occurring at the lead-free process. 
This issue should be discussed with the PCB-supplier. Generally, the wettability of tin-lead solder 
paste on the described surface plating is better compared to lead-free solder paste. 
 

12.7  Solder paste 
 

 Lead free 
Solder paste Sn/Ag/Cu 
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12.7.1 GE864 Solder reflow 
 
The following is the recommended solder reflow profile 

 
Profile Feature Pb-Free Assembly 
Average ramp-up rate (TL to TP) 3°C/second max 
Preheat 
– Temperature Min (Tsmin) 
– Temperature Max (Tsmax) 
– Time (min to max) (ts) 

 
150°C 
200°C 
60-180 seconds 

Tsmax to TL 
– Ramp-up Rate 

 
3°C/second max 

Time maintained above: 
– Temperature (TL) 
– Time (tL) 

 
217°C 
60-150 seconds 

Peak Temperature (Tp) 245 +0/-5°C 
Time within 5°C of actual Peak 
Temperature (tp) 

10-30 seconds 
 

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, measured on the package body surface. 
 

 
 

NNOOTTEE::  GGEE886644  mmoodduullee  ccaann  aacccceepptt  oonnllyy  oonnee  rreeffllooww  pprroocceessss  
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13  Packing system  
The Telit GE864 modules are packaged on trays of 20 pieces each. This is especially suitable for the 
GE864 according to SMT processes for pick & place movement requirements.  

The size of the tray is: 329 x 176mm 
 
NOTE: These trays can withstand at the maximum temperature of 65° C. 

Section A-A 
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13.1  GE864 orientation on the tray 

 

13.2  Moisture sensibility 
The level of moisture sensibility of GE864 module is “3”, in according with standard IPC/JEDEC J-STD-
020, take care all the relatives requirements for using this kind of components. 
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14 Conformity Assessment Issues 
The Telit GE864-QUAD V2 Module has been assessed in order to satisfy the essential requirements 
of the R&TTE Directive 1999/05/EC (Radio Equipment & Telecommunications Terminal Equipments) 
to demonstrate the conformity against the harmonised standards with the final involvement of a 
Notified Body. 
 
If the module is installed in conformance to the Telit installation manuals, no further evaluation under 
Article 3.2 of the R&TTE Directive and do not require further involvement of a R&TTE Directive 
Notified Body for the final product. 
 
In all other cases, or if the manufacturer of the final 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 must be made against the Essential requirements of 
the R&TTE Directive Articles 3.1(a) and (b), Safety and EMC respectively, and any relevant Article 
3.3 requirements. 
 
This Hardware User Guide contain all the information you may need for developing a product meeting 
the R&TTE Directive. 
 
 
Furthermore the GE864-QUAD V2 Module module is FCC Approved as module to be installed in 
other devices. This device is to be used only for fixed and mobile applications. If the final product after 
integration is intended for portable use, a new application and FCC is required. 
 
The GE864-QUAD V2 Module is conforming to the following US Directives: 
 
• Use of RF Spectrum. Standards: FCC 47 Part 24 (GSM 1900) 
• EMC (Electromagnetic Compatibility). Standards:  FCC47 Part 15 
 
This device complies with Part 15 of the FCC Rules. Operation is subject to the following two 
conditions: 
 
(1) this device may not cause harmful interference, and 
(2) this device must accept any interference received, including interference that may cause undesired 
operation. 
 
To meet the FCC's RF exposure rules and regulations: 
 
•  The system antenna(s) used for this transmitter must be installed to provide a separation distance 

of at least 20 cm from all the persons and must not be co-located or operating in conjunction with 
any other antenna or transmitter. 
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• The system antenna(s) used for this module must not exceed 1.4dBi (850MHz) and 3.0dBi 
(1900MHz) for mobile and fixed or mobile operating configurations. 

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

 
Manufacturers of mobile, fixed or portable devices incorporating this module are advised to clarify any 
regulatory questions and to have their complete product tested and approved for FCC compliance. 
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15 SAFETY RECOMMANDATIONS 
READ CAREFULLY 

 
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, etc  
 
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. 
 
The European Community provides some Directives for the electronic equipments introduced on the 
market. All the relevant information’s 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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ISSUE#2  21/10/09 Par. 3.1 Reconfiguration of Telit GPIOs 
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Par 5.2 Power consumption Updated Table 
Par 12.4 Added Service  
 

   
   
   
   
   
   
   

 


