OUELC F=
ereless Module Expert

GSM Module Digital 10
Application Note

GSM Module Series
Rev. GSM_Module_Digital_IO_Application_Note V1.0

Date: 2014-09-10

www.quectel.com



DUECTF= GSM Module Series
T Wireless Module Expert GSM Module Digital 10 Application Note

Our aim is to provide customers with timely and comprehensive service. For any
assistance, please contact our company headquarters:

Quectel Wireless Solutions Co., Ltd.
Office 501, Building 13, No.99, Tianzhou Road, Shanghai, China, 200233

Tel: +86 21 5108 6236
Mail: info@quectel.com

Or our local office, for more information, please visit:
http://www.quectel.com/support/salesupport.aspx

For technical support, to report documentation errors, please visit:
http://www.quectel.com/support/techsupport.aspx

GENERAL NOTES

QUECTEL OFFERS THIS INFORMATION AS A SERVICE TO ITS CUSTOMERS. THE INFORMATION
PROVIDED IS BASED UPON CUSTOMERS’ REQUIREMENTS. QUECTEL MAKES EVERY EFFORT
TO ENSURE THE QUALITY OF THE INFORMATION IT MAKES AVAILABLE. QUECTEL 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. ALL INFORMATION SUPPLIED HEREIN IS SUBJECT TO
CHANGE WITHOUT PRIOR NOTICE.

COPYRIGHT

THIS INFORMATION CONTAINED HERE IS PROPRIETARY TECHNICAL INFORMATION OF
QUECTEL CO., LTD. TRANSMITTABLE, REPRODUCTION, DISSEMINATION AND EDITING OF THIS
DOCUMENT AS WELL AS UTILIZATION OF THIS CONTENTS ARE FORBIDDEN WITHOUT
PERMISSION. OFFENDERS WILL BE HELD LIABLE FOR PAYMENT OF DAMAGES. ALL RIGHTS
ARE RESERVED IN THE EVENT OF A PATENT GRANT OR REGISTRATION OF A UTILITY MODEL
OR DESIGN.

Copyright © Quectel Wireless Solutions Co., Ltd. 2014. All rights reserved.

GSM_Module_Digital_IO_Application_Note Confidential / Released 1/6


mailto:info@quectel.com
http://www.quectel.com/support/salesupport.aspx
http://www.quectel.com/support/techsupport.aspx

GSM Module Series

GSM Module Digital 10 Application Note

Qu ECF==
R
Wireless Module Expert

About the Document

Description

Author
Initial

History
Revision Date
2014-09-10 Ray XU

1.0

GSM_Module_Digital_IO_Application_Note

Confidential / Released

2/6



GSM Module Series
GSM Module Digital 10 Application Note

DUECTFT<=

Wireless Module Expert

1 Introduction

This document mainly provides the reference design when the level mismatch occurs between GSM
module and digital 10 (Input/Output) port on MCU and other peripherals.

This document is applicable to the following modules:

M10 R3.0
M72 R3.0
M95 R2.0
M85 R2.0
M66
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2 Electrical Characteristics of Digital 10

The electrical characteristics of digital IO and absolute maximum ratings are shown as below tables.

The circuit design between GSM module and digital IO on MCU and other peripherals should comply with
the DC characteristic described in the Hardware Design document. Meanwhile, you should make sure the
parameters are within the range of absolute maximum ratings.

Table 1: DC Electrical Characteristics

Parameter Min.

VIL

ViH 0.75xVDD_EXT
Vou 0.85xVDD_EXT
VOL

VDD_EXT=2.8V

Table 2: Absolute Maximum Ratings

Parameter
Voltage at Digital Pins

Voltage at Analog Pins

Type

VDD_EXT

Voltage at Digital/analog Pins in Power Down Mode

Max.
0.25xVDD_EXT

VDD_EXT+0.2

0.15xVDD_EXT

Min Max.
-0.3 3.08
-0.3 3.08
-0.25 0.25

Unit.

Unit

If the digital 1O voltage between module and MCU or other peripherals does not match and exceeds the
range of absolute maximum ratings, it may cause some unexpected abnormalities such as overvoltage

warning and overvoltage shutdown.
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3 Reference Design

If voltage of digital IO on MCU or other peripherals is 3.0V or 3.3V, the resistor dividing method is
recommended. You can adjust resistor value to match the digital 10 level of GSM module.

Peripheral Module
1K
Digital 10 L Digital 10
3.3V system GND GND 2.8V system
1K P
Digital 10 » Digital 10
5.6K

Figure 1: Reference Design for 3.3V 10 Match

Take UART as an example, the UART reference design for 3.3V level match is shown as below. If the MCU

is a 3V system, please change the 5.6K resistor to 10K. Meanwhile, please pay attention to the direction of
digital 10 of the module.

MCU Module

1K

ITXD ) »| RXD
1K

/RXD = 3 TXD
1K

IRTS . »| RTS

ICTS | A& CTS
1K

GPIO ) »| DTR
1K

EINT | ) RI
1K

GPIO |« . DCD

GND GND

5.6K| | 5.6K | 5.6K
Voltage level:3.3V

Figure 2: UART Reference Design for 3.3V IO Match
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If voltage of digital IO on MCU or other peripherals is up to 5V, the level shifter is recommended. You can
visit vendor web to select the correct IC, such as: http://www.maximintegrated.com and
http://www.onsemi.com/.
Note that you should assure the 10 voltage of level shifter which connects to module is 2.8V. You can use
module’s VDD_EXT to supply power.
+5V _ . JVDD_EXT
1 | 1
vce VL
0.1UF 0.1UF Module
I/O Voltage: 5V = = /0 Voltage: 2.8V
Level shifter
Digital IO Digital 10

Figure 3: Sketch Map for 5V 10 Match
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should assure the 10 voltage of level shifter which connects to module is 2.8V.
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The following figure shows a sketch map between standard RS-232 interface and module. Note that you
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Figure 4: Sketch Map for RS-232 Interface Match
Please visit vendor web site to select correct IC, such as: http://www.maximintegrated.com and
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