
w WAN_0182 

WM9713 / 14 - Inverting the Jack Detect GPIO Logic 
 

WOLFSON MICROELECTRONICS plc 
 

To receive regular email updates, sign up at http://www.wolfsonmicro.com/enews/ 

 July 2006 - Rev 1.0

Copyright  2006 Wolfson Microelectronics plc

 

INTRODUCTION 

The WM9713 and WM9714 AC’97 audio CODECs are often used in portable audio applications 
requiring headphone output. They include a feature to automatically switch from stereo speaker 
output to headphone audio output when the headphone jack is inserted. This note describes how to 
ensure that jack detection is correctly recognised by the WM9713 and WM9714 devices when 
designing such an application. 

 

AUDIO SWITCH PROPERTIES 

 
A typical headphone circuit configuration is shown in figure 1. It is important to understand the 
properties of a standard 3.5mm headphone jack. When the jack is removed from the socket, the 
switch is closed (Pin 11 connected to pin 3) and the GPIO line is typically designed to be pulled low 
via a low resistance path to ground (R4 in this example). When the jack is inserted into the socket, 
the switch opens (Pin 11 not connected to pin 3) and the GPIO line is typically designed to be pulled 
high to the supply voltage rail via a large resistance (R2 in this example). R2 is a 1 MΩ resistor and 
limits the current drawn from the supply. This effect is summarised in table 1. 

 

JACK STATUS ACTUAL GPIO 
VOLTAGE 

Jack in High (AVDD) 

Jack out Low (GND) 

Table 1  Effect of Jack Insertion on GPIO Input Voltage Level 

 

Figure 1  Typical Headphone Circuit Configuration 
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WM9713 AND WM9714 PROPERTIES 

The presence of a headphone can be detected using one of four WM9713 / WM9714 GPIO pins. 
GPIO1/6/7/8 pins (pins 44, 3, 11 & 12) are available for this functionality. When the jack is inserted 
the GPIO expects to see a low voltage (logic 0) when the switch on the socket opens. When the jack 
is removed the GPIO expects to see a high signal level (logic 1) as the switch on the socket closes. If 
the JIEN bit is set, the WM9713 and WM9714 will automatically switch between headphone and any 
other output configuration, typically ear speaker or stereo speaker. This configuration can be set up 
in the Powerdown and output PGA Mux select registers.   

Table 2 shows the expected logic levels on the GPIO line of the WM9713 and WM9714 devices 
when the jack is inserted and removed. 

 

JACK STATUS EXPECTED GPIO 
VOLTAGE 

Jack in Low (GND) 

Jack out High (VDD) 

Table 2  WM9713 / 14 GPIO Pin Expected Voltage Level for Jack Insert Status 

 

INVERTING THE SIGNAL POLARITY 

 
It can be clearly observed from tables 1 and 2 that there is a difference between the actual GPIO 
logic level and the expected GPIO logic level. 

JACK STATUS ACTUAL GPIO VOLTAGE EXPECTED GPIO VOLTAGE 
AT WM9713 / WM9714 

DEVICE PIN 

Jack in High (AVDD) Low (GND) 

Jack out Low (GND) High (VDD) 

Table 3  Comparison Between Expected and Actual Voltage on GPIO Line for Jack Insert 

 Status 

A signal inversion is needed to ensure that the GPIO line is at the correct logic level to enable jack 
detection to function properly. This signal inversion can be achieved using 2 extra components 
configured to operate as an inverting amplifier, as shown in figure 2. This circuit will invert the GPIO 
logic level from the jack switch circuit to ensure that it is at the correct level for jack detection at the 
GPIO pin (GPIO8 in this example) on the WM9713 or WM9714. 

 

Figure 2  Inverting Amplifier 
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GPIO LOGIC LEVEL FROM 3.5MM 
SWITCH CIRCUIT 

GPIO8 LOGIC LEVEL 

High Low 

Low High 

Table 4  Input / Output Characteristics of Inverting Amplifier 

The complete circuit from the headphone socket to the WM9713 / WM9714 device is shown in figure 
3, with the WM9713 / 14 GPIO8 pin configured for jack insert detection. The HPL and HPR pins of 
the device are connected to the socket. 

 Figure 3  Complete Headphone Interface Circuit 

 

 

USING THE GPIO LINE ON THE HOST PROCESSOR 

 
Another method for enabling Jack detection is to use a GPIO pin on the system processor. The 
circuit from Figure 1 can be used in this configuration. Connect the GPIO line to the processor GPIO 
pin. The processor can be programmed to write a series of instructions to the appropriate WM9713 / 
WM9714 registers to enable headphone output and disable speaker output when the jack is inserted 
and the GPIO line logic level goes high. This method requires that the processor has a free GPIO 
pin. 

 

SUMMARY 

Jack detection is a key feature in many applications. This technical note has illustrated how to design 
the necessary circuitry between the 3.5 mm headphone socket and the WM9713 / WM9714 device.  
Applications based on these devices should ensure that the correct logic level is presented to the 
GPIO pin from the headphone jack circuit by following the circuit design detailed in this application 
note. Alternatively, the system processor GPIO system can be used to detect jack insertion and 
adjust audio output configuration as desired. 
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APPLICATION SUPPORT 

 
If you require more information or require technical support, please contact the Wolfson 
Microelectronics Applications group through the following channels: 

Email:   apps@wolfsonmicro.com 
Telephone Apps: +44 (0) 131 272 7070 
Fax:  +44 (0) 131 272 7001 
Mail:  Applications Engineering at the address on the last page 

or contact your local Wolfson representative.  

Additional information may be made available on our web site at: 

http://www.wolfsonmicro.com 
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 IMPORTANT NOTICE 

 
Wolfson Microelectronics plc (“Wolfson”) products and services are sold subject to Wolfson’s terms and conditions of sale, delivery 
and payment supplied at the time of order acknowledgement. 

  

Wolfson warrants performance of its products to the specifications in effect at the date of shipment. Wolfson reserves the right to 
make changes to its products and specifications or to discontinue any product or service without notice. Customers should 
therefore obtain the latest version of relevant information from Wolfson to verify that the information is current.  

 

Testing and other quality control techniques are utilised to the extent Wolfson deems necessary to support its warranty.  Specific 
testing of all parameters of each device is not necessarily performed unless required by law or regulation. 

 

In order to minimise risks associated with customer applications, the customer must use adequate design and operating 
safeguards to minimise inherent or procedural hazards.  Wolfson is not liable for applications assistance or customer product 
design.  The customer is solely responsible for its selection and use of Wolfson products.  Wolfson is not liable for such selection 
or use nor for use of any circuitry other than circuitry entirely embodied in a Wolfson product. 

 

Wolfson’s products are not intended for use in life support systems, appliances, nuclear systems or systems where malfunction can 
reasonably be expected to result in personal injury, death or severe property or environmental damage.  Any use of products by the 
customer for such purposes is at the customer’s own risk.   

 

Wolfson does not grant any licence (express or implied) under any patent right, copyright, mask work right or other intellectual 
property right of Wolfson covering or relating to any combination, machine, or process in which its products or services might be or 
are used.  Any provision or publication of any third party’s products or services does not constitute Wolfson’s approval, licence, 
warranty or endorsement thereof.  Any third party trade marks contained in this document belong to the respective third party 
owner. 

 

Reproduction of information from Wolfson datasheets is permissible only if reproduction is without alteration and is accompanied by 
all associated copyright, proprietary and other notices (including this notice) and conditions.   Wolfson is not liable for any 
unauthorised alteration of such information or for any reliance placed thereon.   

 

Any representations made, warranties given, and/or liabilities accepted by any person which differ from those contained in this 
datasheet or in Wolfson’s standard terms and conditions of sale, delivery and payment are made, given and/or accepted at that 
person’s own risk. Wolfson is not liable for any such representations, warranties or liabilities or for any reliance placed thereon by 
any person. 

 

ADDRESS: 
 
Wolfson Microelectronics plc 

Westfield House 

26 Westfield Road 

Edinburgh 

EH11 2QB 

United Kingdom 

 

Tel :: +44 (0)131 272 7000 

Fax :: +44 (0)131 272 7001 

Email :: apps@wolfsonmicro.com 
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