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ABSTRACT 

A system and method for determining the true electrical char 
acteristics of a device. A codec is con?gured to measure at 
least one electrical characteristic of a device connected to a 
jack and to identify the device based on the measured elec 
trical characteristics. An updateable database is populated 
With application circuit information and a software routine is 
responsive to the measured electrical characteristic and con 
?gured to adjust the electrical characteristics measured by the 
codec based on the application circuit information in the 
database. 
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SYSTEM FOR DETERMINING THE TRUE 
ELECTRICAL CHARACTERISTICS OF A DEVICE 

RELATED APPLICATIONS 

[0001] This application is a Continuation-in-part applica 
tion of application Ser. No. 10/464,951 ?led Jun. 19, 2003. 

FIELD OF THE INVENTION 

[0002] This invention relates to a system useful for deter 
mining the true electrical characteristics of a device con 
nected to a jack (e. g., input/output connector) of a computer 
including a codec. 

BACKGROUND 

[0003] Codecs process audio signals in a computer such as 
PCs and handheld devices. One of the primary functions of an 
audio codec is to convert both input and output audio signals 
to and from the internal digital signal format of the computer 
and the typically analog signal format of external devices 
plugged into the computer. The codec is typically embodied 
in a chip on the motherboard add-in/riser card along With one 
or more application circuits for the various jacks. The CPU, 
the processor, the memory, and the core logic are also typi 
cally motherboard level devices. 

[0004] One method of connecting external audio devices to 
the computer is to use a 3.5 mm or similar stereo audio jack. 
Each computer contains several jacks, Which have typically 
been dedicated to a single function each, such as a stereo line 
out for speakers, a microphone input, and a line input. With 
the increase in multimedia formats available today, there is a 
need for increasing the number of input and output audio 
devices that the computer can support Without increasing the 
current number of jacks on the computer Which Would 
increase the cost of the system. Even With just a feW jacks, 
computer users incorrectly connect external devices to the 
Wrong jack Which leads to costly support calls. Increasing the 
number of jacks on the computer Would only increase the 
likelihood that a user Would incorrectly connect an external 
device to the Wrong jack further increasing the number of 
costly support calls. 

[0005] In the patent application ?led Jun. 19, 2003 refer 
enced above and hereby incorporated herein by this refer 
ence, the applicant hereof discloses codec circuitry Which 
uniquely measures the electrical characteristics of a device 
plugged into a jack as a Way to identify the device. Then, a 
recon?gurable circuit is activated to make sure the identi?ed 
device is correctly supported. The Intel Corporation, in the 
speci?cation entitled “Audio Codec ’97” (Rev 2.3, April 
2002), also incorporated herein by this reference, calls the 
device identi?cation data the “sensed bits.” Another Intel 
speci?cation incorporated herein by this reference is entitled 
“First Generation Intel® Audio PnP User Model and Meth 
odologies” (Rev 1.1, Aug. 12, 2002). That speci?cation dis 
closes, inter alia, the idea of prompting the user to verify that 
the identi?cation of the device output by the codec is correct. 

[0006] It Would be possible to provide logic in the codec 
Which compensates for the electrical characteristics of the 
application circuit When the electrical characteristics of a 
device plugged into the jack are measured by the codec to 
identify the device. But, as betWeen different manufacturers 
and as betWeen different production runs, the speci?c pro 
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gramming the codec to compensate for a set of electrical 
characteristics subject to change is not a reliable solution. 
And, the Intel speci?cation fails to teach or suggest an alter 
native solution: in fact it does not even identify the problem 
posed by the application circuit in making a device identi? 
cation. 

[0007] Finally, although the Intel speci?cation discusses 
the idea of querying the user to verify the correctness of the 
identi?cation made by the codec, it Would be extremely aWk 
Ward and annoying if the user had to make the same correction 
every time the user plugged in the same device. That is, if each 
time the codec incorrectly identi?ed headphones as a speaker 
the user had to make the same correction each time the user 
plugged the headphones into the personal computer, the user 
Would quickly become frustrated. The Intel speci?cation also 
fails to identify this problem or a solution. 

[0008] The subject invention solves both problems via a 
unique middleWare application responsive to the codec driver 
and the user interface as an alternative to attempting to solve 
these problems at the codec/motherboard level. 

SUMMARY OF THE INVENTION 

[0009] It is therefore an object of this invention to provide 
a system for and method of determining the true electrical 
characteristics of a device plugged into the jack (e.g., input/ 
output connector) of a computer. 

[0010] It is a further object of this invention to provide such 
a system for and method of verifying the identi?cation of such 
a device. 

[0011] It is a further object of this invention to provide a 
system and method Which reduces costly support calls. 

[0012] It is a further object of this invention to provide such 
a system and method Which is fully compliant With the speci 
?cation for modern codecs. 

[0013] It is a further object of this invention to provide such 
a system and method Which alloWs a device plugged into a 
jack to be correctly identi?ed even if the speci?c components 
of the application circuit change or change in value. 

[0014] It is a further object of this invention to provide such 
a system and method Which is more user friendly. 

[0015] The invention results from the realiZation that a 
device plugged into a computer can be more accurately iden 
ti?ed if the details about the application circuit are stored in an 
updatable database referred to in order to adjust the electrical 
characteristics of the device measured by the codec. In sum 
mary, a middleWare application “second guesses” the codec’s 
identi?cation of the device by taking into account the appli 
cation circuit’s effect on the measurement of the electrical 
characteristics of the device by the codec. Furthermore, in the 
event this second guess turns out to be Wrong, that mistake is 
never made again since the middleWare application learns 
from its mistake. 

[0016] This invention features a system for determining the 
true electrical characteristic of a device, the system compris 
ing a codec con?gured to measure at least one electrical 
characteristic of a device connected to a jack and to identify 
the device based on the measured electrical characteristic, an 
updateable database populated With at least application cir 
cuit information, and a softWare routine responsive to the 
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measured electrical characteristic and con?gured to adjust the 
electrical characteristic measured by the codec based on the 
application circuit information in the database. 

[0017] In one example, the updateable database is popu 
lated With resistance and capacitance values for the resistors 
and capacitors in the application circuit information. Typi 
cally, the updateable database is initially populated With 
default design resistance and capacitance values. Further 
included may be a routine for changing the default design 
resistance and capacitance values to re?ect changes thereto. 

[0018] In one embodiment, the softWare routine is imple 
mented in a codes driver responsive to the register of the 
codec containing the measured electrical characteristic and 
the identi?cation of the device. A middleWare application 
may be responsive to the codec driver con?gured to more 
accurately identify the device based on the adjusted electrical 
characteristic.Also a database may be populated With devices 
and their electrical characteristics, the database accessible by 
the middleWare application. Typically, a recon?guration cir 
cuit is connected to the jack and the middleWare application is 
further con?gured to query the user Whether the identi?ed 
device is correct and if so to activate the recon?guration 
circuit based on the identi?ed device and if not to access the 
database of devices alloWing the user to choose a said device. 
The middleWare application may be further con?gured to 
activate the recon?guration circuit based on the device cho 
sen by the user. 

[0019] In another example, the softWare routine is imple 
mented in a middleWare layer responsive to a codec driver 
itself responsive to the register of the codec containing the 
measured electrical characteristic and the identi?cation of the 
device. A recon?guration circuit may be connected to the 
jack. Then, the middleWare application is further con?gured 
to query the user Whether the identi?ed device is correct and 
if so to activate the recon?guration circuit based on the iden 
ti?ed device and if not to access a database of standard 
devices alloWing the user to choose a said device. The middle 
Ware application may be further con?gured to activate the 
recon?guration circuit based on the device chosen by the user. 

[0020] In the preferred embodiment, there is an updateable 
database populated With the electrical characteristics of a 
plurality of devices Whose electrical characteristics Were 
measured by the codec but did not correspond to the device 
identi?ed by the codec and a softWare routine responsive to 
the measured electrical characteristic and con?gured to adjust 
the identi?cation of the device based on the electrical char 
acteristics stored in the database. Typically, both softWare 
routines are implemented in a middleWare application dis 
posed betWeen a driver for the codec and a user interface. 

[0021] This invention also features a method of identifying 
a device plugged into a jack connected to an application 
circuit for the jack, the method comprising measuring at least 
one electrical characteristic of the device connected to a jack, 
adjusting the measured electrical characteristic based on the 
con?guration of the applicant circuit, and identifying the 
device based on the adjusted measured electrical characteris 
tic. In one example, measuring is carried out by a codec 
connected to the application circuit and adjusting includes 
referencing a database populated With application circuit 
component values. Further included may be the step of out 
putting a query to determine Whether the identi?cation is 
correct and if not populating a database With the correct 
identi?cation. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Other objects, features and advantages Will occur to 
those skilled in the art from the folloWing description of a 
preferred embodiment and the accompanying draWings, in 
Which: 

[0023] FIG. 1 is a How chart shoWing the primary steps 
associated With one embodiment of the system and method of 
the subject invention; 

[0024] FIG. 2 is a block diagram shoWing the primary soft 
Ware and hardWare components associated With a complete 
codec based system in accordance With the subject invention; 

[0025] FIG. 3 is a How chart shoWing the primary steps 
associated With an initialization routine for the subject inven 
tion; 
[0026] FIG. 4 is a How chart shoWing the primary steps 
associated With an example of user interface messaging soft 
Ware for the subject invention; 

[0027] FIG. 5 is a block diagram shoWing the primary com 
ponents associated With the middleWare application in one 
embodiment of the subject invention; 

[0028] FIG. 6 is a How chart shoWing the primary steps 
associated With the system for determining the true electrical 
characteristics of a device implemented in the middleWare 
application in one embodiment of the subject invention; 

[0029] FIG. 7 is a How chart depicting the primary steps 
associated With the system for determining the true electrical 
characteristics of a device implemented in the codec driver in 
accordance With another embodiment of the subject inven 
tion; 
[0030] FIG. 8 is a How chart shoWing the primary steps 
associated With an example of a system and method for veri 
fying the identi?cation of a device in accordance With the 
subject invention; and 

[0031] FIG. 9 is a How chart depicting the primary steps 
associated With a codec driver sensing algorithm useful in 
connection With the subject invention. 

DISCLOSURE OF THE PREFERRED 
EMBODIMENT 

[0032] Aside from the preferred embodiment or embodi 
ments disclosed beloW, this invention is capable of other 
embodiments and of being practiced or being carried out in 
various Ways. Thus, it is to be understood that the invention is 
not limited in its application to the details of construction and 
the arrangements of components set forth in the folloWing 
description or illustrated in the draWings. 

[0033] In one embodiment, the primary steps associated 
With the processing circuitry and method of the subject inven 
tion are as shoWn in FIG. 1. Codec 44, preferably as set forth 
in the patent application discussed above, measures one or 
more electrical characteristics of a device plugged into a jack 
and identi?es the device (sensed bits) step 12 as, for example, 
a speaker, headphones, a microphone, and the like. The output 
from Codec 44 is a set of bits representing the Codec’s iden 
ti?cation, and the raW bits representing the impedance values 
measured. 

[0034] As stated in the Background section above, the 
application circuit connected betWeen the codec and the jack, 
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however, can affect the electrical characteristic measured by 
the codec and hence sometimes adversely affect the identi? 
cation made by Codec 44. In accordance With the subject 
invention, database 14 is populated With the current resis 
tance, capacitance, and other values 16 (application circuit 
con?guration information) of the components of the applica 
tion circuit. Those resistors and capacitors and especially any 
changes thereto made by the application circuit supplier can 
affect the electrical characteristics measured by Codec 44 and 
could result in an incorrect identi?cation. If unraveling is 
initiated at step 12, to correct this situation, an adjustment is 
made to the measured electrical characteristic at step 18 after 
consulting database 14. Based on the adjusted electrical char 
acteristic, or even based on the Codec’s measured electrical 
characteristics, the identi?cation of the device is adjusted 
beginning at step 20. Database 14 typically includes default 
design resistance and capacitance values as speci?ed by the 
manufacturer of the application circuit. Database 14 can be 
updated, hoWever, With the true values of the actual applica 
tion circuit as implemented in a given audio subsystem. 

[0035] In accordance With the invention, further adjust 
ments can be made by consulting database 24 and/or optional 
vendor table 22. Table 22 is located in the platform con?gu 
ration ?le, typically populated With standard (default) vendor 
speci?c devices and one or more of their electrical character 
istics. Thus, if the adjusted electrical characteristic at step 18 
more closely matches a device in table 22 than the device 
identi?ed by Codec 44, the device stored in table 22 is noW the 
identi?ed device at step 19. Learned database 24, in turn, is 
typically populated With other devices and their electrical 
characteristics as discussed beloW. And, learned database 24 
is preferably consulted ?rst as shoWn at step 20. Once learned 
database 24 is populated, it is rare that table 22 need be 
consulted. 

[0036] Once the device is identi?ed, the user can be 
prompted for veri?cation as shoWn at step 26. If the user 
veri?es that the device actually plugged into the jack is the 
device identi?ed, recon?guration circuit 30 is activated as set 
forth in the patent application discussed above to make an 
adaptation for the device plugged into the jack. Typically this 
is accomplished by selectively positioning ampli?ers 
betWeen loW on-impedance and high off-impedance states. 

[0037] If, hoWever, a user responds that the device identi 
?ed is not the device actually plugged into the jack, then at 
step 28 the user is asked to identify the correct device, step 32. 
Recon?guration (step 30) then proceeds using the correct 
device identi?ed and, in addition, learned database 24 is 
updated, step 34 to include the neW entry: the correct device 
input at step 32 and its adjusted measured electrical charac 
teristic from step 18. Then, the next time that same device is 
plugged into the same jack, its measured electrical character 
istic at step 18 Will be used at step 20 after consulting database 
24 to correctly identify the device and, When prompted, the 
user Will indicate that the device identi?ed is correct at step 
28. In this Way, once a user makes a correction With respect to 
an incorrectly identi?ed device, the system thereafter gets it 
right and correctly identi?es the device so the user does not 
have to repeatedly make the same correction. 

[0038] Codec 44 measures the impedance of a device 
plugged into a jack. The measurement is read by driver 48 
from the Codec, Which is later used by the softWare modules. 
The measurement data read by driver 48 typically consists of 
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the SR and OR values Which represent the raW impedance 
measured and the S value Which represents the Codec device 
guess (identi?cation). 

[0039] A ?ag indicating Whether to unravel and unravel 
values at step 12 required to use in the unravel algorithm of 
step 18 is stored in a ?le such as the platform con?guration ?le 
on a per jack basis. The platform con?guration ?le is called 
“platform.cfg”14. This con?guration ?le is broken doWn into 
several sections, one for each vendor platform. In each plat 
form section there exist “keys” that contain data values used 
to perform unraveling. 

[0040] There are tWo aspects to unravel: component level 
unravel and circuit level unravel. The ?rst applies When ven 
dor uses a reference design but chooses alternate components 
the achieve it. In this case, unravel requires the component 
values to unravel the measured impedance to better identify 
the device. The second applies When a vendor uses a circuit 
that is not based on reference design. In this case, not only are 
the component values required, a circuit speci?c algorithm is 
also required. 

[0041] Driver 48 and the middleWare 56 (interface module) 
use the same algorithm 18 to perform component level unrav 
eling Which can be performed by either module. As the raW 
sensed data is received by the softWare, a decision is made 
Whether to perform the unravel algorithm on the data at step 
12. A ?ag in the con?guration tables indicate to the softWare 
modules Whether unraveling is required. If unraveling is 
required, component values 16 are needed to execute unravel 
algorithm. These values are retrieved from the con?guration 
tables 14 at system start. 

[0042] Circuit level unraveling is performed similarly as 
outlined by the steps above along With an additional softWare 
module that understands hoW to perform the actual circuit 
algorithm. 

[0043] For learning, database 24 is used to store/retrieve all 
learned values. In WindoWs operating systems, the database 
used is the system registry. 

[0044] In one embodiment, learned data is stored on a per 
AC97-Rev2.3 function code basis. So, for each function code 
speci?ed by the speci?cation, a table of learned data exists. 
The function codes indicate and de?ne hoW each jack 
behaves. Jacks may have more than one function in the plat 
form. For example a jack may behave as a microphone or as 
C/LFE speakers at any given time. 

[0045] At system startup, middleWare module 56 loads the 
learned data 24 from the system registry database and creates 
the tables for use later for learning. During system execution, 
as devices are detected in the jacks, the reported impedance 
(raW or unraveled) is matched up against the learned tables to 
identify the device. 

[0046] Device identi?cation uses the raW or unraveled 
impedance read from Codec 44 for determining the detected 
device. First, at step 20, the impedance is matched against the 
learned tables 24 based on the currently assigned function of 
the jack. If not identi?ed, it matches it to the table of the jack’s 
alternate assigned function. If still not identi?ed, it searches 
the remaining function learned tables to complete the device 
identi?cation process. In the event the learned tables cannot 
identify the device still, step 21 uses the vendor supplied 
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device values in table 22. Finally, if the device is still 
unknown, the Codec’s identi?cation is used at step 23. 

[0047] The device identi?cation is presented to the user/ 
application at step 26 and once con?rmed at step 28 it is added 
to the learned tables for future use at step 34. 

[0048] FIG. 2 shoWs jacks 40a-40c connected to applica 
tion circuit 42, itself connected to codec 44 Which is con?g 
ured to measure at least one electrical characteristic of a 
device connected to the jack and to identify the device based 
on the measured electrical characteristic. Codec 44 is typi 
cally on the motherboard add-in/riser card of the computer 
along With the CPU, etc. 46, application circuit 42, and codec 
driver 48. For the sake of completeness, FIG. 2 also shoWs 
optional audio processing circuit 50 and miscellaneous appli 
cations 52. 

[0049] In the preferred embodiment, middleWare applica 
tion 56 is the softWare responsive to the measured electrical 
characteristic output by codec 44 and con?gured to adjust that 
electrical characteristic measured by the codec based on the 
application circuit information stored in database 14 (step 18, 
FIG. 1). Also, middleWare application 56 uses and accommo 
dates for any changes to the default design application circuit 
information stored in database 14 When changes are made to 
the components of a given application circuit by a particular 
vendor. The platform con?guration ?le 14 is used by the 
vendor to update the application circuit information. 

[0050] In an alternative embodiment, all or selected func 
tions of middleWare application 56 could be implemented in 
codec driver 48 responsive to the registers of codec 44 and 
con?gured to measure the electrical characteristics and make 
the initial identi?cation of a device plugged into any one of 
jacks 40a-40c. Typically, middleWare layer 56 is responsive 
to codec driver 48 to more accurately identify the device 
plugged into any one of j acks 40a-40c based on the measured 
electrical characteristics and database 14. Driver 48 and 
middleWare application 56 both, hoWever, typically carry out 
unraveling steps 12 and 18, FIG. 1. 

[0051] MiddleWare application 56 in connection With user 
interface 54 typically also provides the functionality associ 
ated With steps 26, 28, 32, and 34 of FIG. 1. So, middleWare 
application 56 accesses database 24 populated With standard 
devices that are typically plugged into jacks 4011-400 and their 
electrical characteristics. MiddleWare application 56 acti 
vates user interface 54, FIG. 2 to query a user a monitor 
Whether the identi?ed device is correct and if so activates the 
recon?guration circuit as set forth in steps 28 and 30, FIG. 1. 
If the device identi?ed is not correct, database 22 is accessed 
by middleWare application 56 to provide, through user inter 
face 54, a list of standard devices Which can be chosen by the 
user. After the user selects a given device, middleWare appli 
cation 56 activates the recon?guration circuit in accordance 
With the user’s selection. 

[0052] Learned database 24, as stated above, is populated 
With at least the electrical characteristics of devices Whose 
electrical characteristics Were measured by codec 44 but did 
not correspond to the device identi?ed by the codec at step 20, 
FIG. 1. Database 24 also includes, in the preferred embodi 
ment, the electrical characteristics of devices Whose electrical 
characteristics Were measured by Codec 44 and Which do 
correspond to the device identi?ed by the Codec at step 20. 
MiddleWare application 56 is thus responsive to the measured 
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electrical characteristic and con?gured to adjust the identi? 
cation of the device based on the electrical characteristic 
stored in learned database 24, step 20, FIG. 2. 

[0053] In this Way, learned device database 24 is populated 
With the electrical characteristics of devices Whose electrical 
characteristics Were measured by codec 44 but Were incor 
rectly identi?ed by codec 44 as noted by the user via user 
interface 54. As explained above With reference to steps 32, 
34 and 20, FIG. 1, middleWare application 56, FIG. 2 is 
con?gured to adjust the codec’s identi?cation of the device 
based on learned database 24 so that after the ?rst time the 
user adjusts an incorrect identi?cation of a given device, the 
user never again has to make that correction. User interface 54 
under the control of middleWare application 56 prompts the 
user on a display to con?rm the identi?cation of the device 
plugged into jack 40 and if incorrect to return an indication of 
the correct device so middleWare application 56 can populate 
learned devices database 24. 

[0054] In this Way, middleWare application 56 populates 
learned devices database 24 With the correct devices and their 
electrical characteristics so that the next time the character 
istic is measured, the user is prompted With an identi?cation 
corresponding to the correct device. 

[0055] As shoWn in FIG. 3, upon initialiZation, middleWare 
application 56, FIG. 2 performs a sense cycle on all jacks and 
input/output connectors, step 62, FIG. 3. A comparison is 
made, step 64 With the con?guration before system shut doWn 
by consulting con?guration database 13. 

[0056] If the con?guration is different, step 66, user mes 
saging is initiated for each changed jack, step 69. If the 
con?guration is not different at step 66, the initialization 
process is complete. 

[0057] Step 62 of FIG. 3 is explained in more detail in FIG. 
4 Where, after starting at step 70, the audio jack device change 
noti?cation is input at step 72 and if there is an indication that 
a device has been removed from a jack at step 74, the user is 
noti?ed at step 76 through user interface 54. Next, middle 
Ware application 56 displays to the user its best guess as to 
What device is plugged into What jack and prompts the user 
for veri?cation as shoWn at step 78. This aspect of middleWare 
application 76 is explained above With reference to FIGS. 1 
and 2. 

[0058] If the user indicates that the middleWare applica 
tion’s best guess is correct then the codec driver is noti?ed of 
any recon?guration of hardWare if required, step 84 and an 
option can be provided to run a con?guration WiZard to set the 
volume, balance, and the like, step 82. If the middleWare 
application’s best guess is incorrect as noted by the user, steps 
32-34 of FIG. 1 are carried out. Failure to identify the correct 
device after carrying out those steps can result in notifying the 
user at step 80, FIG. 4 that the connection is incorrect or not 
supported. 

[0059] FIG. 5 delineates the primary functions carried out 
by middleWare application 56 including user messaging, load 
measurement mapping to device database/lists, device leam 
ing and storage and retrieval, the use of hardWare platform 
circuit details to better determine real load peripherals and 
devices, and keeping track of current input/ output corrections 
and con?gurations. MiddleWare layer 56 accesses platform 
speci?c con?guration database 14 Which includes platform 
customiZation and default overrides as discussed above. 
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MiddleWare layer 56 also accesses standard device database 
22 Which includes a list of standard devices and their imped 
ance characteristics and also learned device database 24 
Which includes standard devices updated With additional 
devices identi?ed by users and original equipment manufac 
turers. MiddleWare application 56, FIG. 5 may also access a 
con?guration database to maintain a list of What device is in 
What jack as discussed above With respect to steps 64 and 66 
of FIG. 3. MiddleWare application 56 or another application 
checks the con?guration of the system against the con?gura 
tion database on startup to provide an alert of changes While 
the system Was poWered off, asleep, or in a standby mode. 

[0060] Codec 44, FIG. 6 detects a device plug-in to jack 
insert event and performs a sense cycle as discussed above 
With respect to FIG. 3. The codec driver 48 reads the sense 
measurements from the codec hardWare and middleWare 
layer 56 evaluates the application circuit to adjust the electri 
cal characteristics as discussed above With reference to FIG. 
1 by consulting con?guration database 14. That database 
includes the platform speci?c application circuit information. 
MiddleWare layer 56 also performs the other functions dis 
cussed above. 

[0061] It is possible, hoWever, to con?gure or program 
codec driver 4811, FIG. 7 to consult con?guration database 14 
as shoWn at step 100, FIG. 7 and to adjust the electrical 
characteristic measured by the codec based on the application 
circuit information stored in database 13 and then provide the 
adjusted electrical characteristic of the device to middleWare 
layer 5611. Typically, hoWever, both driver 48a and middle 
Ware application 5611 perform the unraveling function. Driver 
48a is implemented in the kernel mode of the microprocessor 
operating system While middleWare application 56a is imple 
mented in the user mode of the microprocessor operating 
system. 

[0062] FIG. 8 shoWs in more detail steps 20, 26, 28, and 34 
of FIG. 1. At step 20, an adjustment is made to the identi? 
cation of the device based on the electrical characteristics of 
the application circuit as discussed above by consulting stan 
dard device database 22 and/or learned device database 24. 
Standard device database 22 may include information about 
different headphones, unpoWered speakers, SPDIF receivers, 
mono microphones, stereo microphones, poWered speakers, 
and the like. At step 26, the middleWare layer’s best guess as 
to the identi?cation of the device is reported to the user 
interface and the user is prompted for con?rmation at step 26. 
If the user con?rms the determination made by the middle 
Ware application at step 28, that aspect of the processing is 
complete as shoWn at step 102. If the user identi?es a device 
different than the device identi?ed by the middleWare layer at 
step 28, hoWever, the middleWare layer updates learned data 
base 24 as shoWn at step 34 and adds that device to the list of 
learned devices as described above. 

[0063] Codec driver sensing in accordance With the subject 
invention includes the step of detecting an input/ output con 
nector plug in or out event, step 104, FIG. 9 and a determi 
nation of Whether a device is plugged in or removed, step 106. 
The codec measurement cycle is then initiated step 108 under 
the control of middleWare application 56 and the impedance 
measurements from the codec register are analyZed, step 110. 
That information is sent to the middleWare application 56 to 
interpret and validate as discussed above, step 112, and the 
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jack is recon?gured step 114. In optional step 116, other 
applications are signaled or ?lter drivers are turned off as 
applicable. 

[0064] The result, in any embodiment, is a system for and 
method of determining the true electrical characteristics of a 
device plugged into the jack of a computer and for verifying 
the identi?cation of such a device. 

[0065] The resulting system and method reduces costly 
support calls, is fully compliant With the speci?cation for 
modern codecs, alloWs a device plugged into a jack to be 
correctly identi?ed even if the speci?c components of the 
application circuit change or change in value, and is more user 
friendly. 
[0066] Although speci?c features of the invention are 
shoWn in some draWings and not in others, this is for conve 
nience only as each feature may be combined With any or all 
of the other features in accordance With the invention. The 
Words “including”, “comprising”, “having”, and “With” as 
used herein are to be interpreted broadly and comprehen 
sively and are not limited to any physical interconnection. 
Moreover, any embodiments disclosed in the subject appli 
cation are not to be taken as the only possible embodiments. 

[0067] Other embodiments Will occur to those skilled in the 
art and are Within the folloWing claims: 

What is claimed is: 
1. A system for determining the true electrical characteris 

tic of a device, the system comprising: 

a codec con?gured to measure at least one electrical char 
acteristic of a device connected to a jack and to identify 
the device based on the measured electrical characteris 

tic; 
an updateable database populated With application circuit 

information; and 

a softWare routine responsive to the measured electrical 
characteristic and con?gured to adjust the electrical 
characteristic measured by the codec based on the appli 
cation circuit information in the database. 

2. The system of claim 1 in Which the updateable database 
is populated With resistance and capacitance values for the 
resistors and capacitors in the application circuit information. 

3. The system of claim 2 in Which the updateable database 
is initially populated With default design resistance and 
capacitance values. 

4. The system of claim 3 further including a routine for 
changing the default design resistance and capacitance values 
to re?ect changes thereto. 

5. The system of claim 1 in Which the softWare routine is 
implemented in a codec driver responsive to the register of the 
codec containing the measured electrical characteristic and 
the identi?cation of the device. 

6. The system of claim 5 further including a middleWare 
application responsive to the codec driver con?gured to more 
accurately identify the device based on the adjusted electrical 
characteristic. 

7. The system of claim 6 further including a database 
populated With devices and their electrical characteristics, the 
database accessible by the middleWare application. 

8. The system of claim 7 further including a recon?gura 
tion circuit connected to the jack. 
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9. The system of claim 8 in which the middleware appli 
cation is further con?gured to query the user whether the 
identi?ed device is correct and if so to activate the recon?gu 
ration circuit based on the identi?ed device and if not to 
access the database of devices allowing the user to choose a 
said device. 

10. The system of claim 9 in which the middleware appli 
cation is further con?gured to activate the recon?guration 
circuit based on the device chosen by the user. 

11. The system of claim 1 in which the software routine is 
implemented in a middleware layer responsive to a codec 
driver itself responsive to the register of the codec containing 
the measured electrical characteristic and the identi?cation of 
the device. 

12. The system of claim 11 further including a recon?gu 
ration circuit connected to the jack. 

13. The system of claim 12 in which the middleware appli 
cation is further con?gured to query the user whether the 
identi?ed device is correct and if so to activate the recon?gu 
ration circuit based on the identi?ed device and if not to 
access a database of standard devices allowing the user to 
choose a said device. 

14. The system of claim 13 in which the middleware appli 
cation is further con?gured to activate the recon?guration 
circuit based on the device chosen by the user. 

15. The system of claim 1 further including: 

an updateable database populated with at least the electri 
cal characteristics of a plurality of devices whose elec 
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trical characteristics were measured by the codec but did 
not correspond to the device identi?ed by the codec, and 
a software routine responsive to the measured electrical 
characteristic and con?gured to adjust the identi?cation 
of the device based on the electrical characteristics 
stored in the database. 

16. The system of claim 15 in which both software routines 
are implemented in a middleware application disposed 
between a driver for the codec and a user interface. 

17. A method of identifying a device plugged into a jack 
connected to an application circuit for the jack, the method 
comprising: 

measuring at least one electrical characteristic of the device 
connected to a jack; 

adjusting the measured electrical characteristic based on 
the con?guration of the applicant circuit; and 

identifying the device based on the adjusted measured 
electrical characteristic. 

18. The method of claim 17 in which measuring is carried 
out by a codec connected to the application circuit. 

19. The system of claim 17 in which adjusting includes 
referencing a database populated with application circuit 
component values. 

20. The system of claim 17 further including outputting a 
query to determine whether the identi?cation is correct and if 
not populating a database with the correct identi?cation. 

* * * * * 


