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(57) ABSTRACT 

Amodem is incorporated into a laptop computer and directly 
connected to either a cellular phone, a land line, or both. The 
modem is provided With tWo connectors, one for connection 
With a cellular phone or external DAA, the other for con 
nection to a normal land line via an internal DAA. The 
modem selectively enables either the connector for the 
cellular phone or external DAA, or the connector for its 
internal DAA. The modem defaults to selecting the cellular 
phone or external DAA if it is connected, and only if they are 
not connected selects the internal DAA. These defaults can 
be overridden by user commands. Further, the modem can 
independently poWer doWn a connected internal DAA, 
external DAA, or cellular phone to conserve poWer. 
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MODEM FOR SELECTIVELY CONNECTING TO A 
LAND LINE OR TO A CELLULAR TELEPHONE 

SPECIFICATION 

[0001] This is a continuation-in-part of application Ser. 
No. 07/972,949, ?led Nov. 6, 1992. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention relates to a modem for selectively 
connecting a computer to a land line or to a cellular 
telephone. More speci?cally, the invention relates to a 
modem that has circuitry for selecting betWeen tWo com 
munications jacks, the ?rst of Which connects to an external 
DAA or to a cellular telephone, and the second of Which 
connects to a land line via a DAA internal to the modem. 

[0004] 2. Description of the Related Art 

[0005] In the year 1948, a simple device Was invented that 
Was to have a profound impact on modern life. That device 
Was the electronic transistor. It Was the transistor that ?rst 
made computers technically practical. These ?rst computers 
Were behemoths—centraliZed machines servicing a large 
number of users and a large number of tasks. While the 
economic impact of these mainframe systems Was tremen 
dous, it Was not until the subsequent development of the 
microprocessor, and the attendant development of the per 
sonal computer, that computer technology directly impacted 
the lives of the modern consumer and small businessman. 

[0006] When the personal computer market exploded in 
the 1980’s, it ?lled needs very different from those ?lled by 
the mainframe computer. Personal computers Were used to 
perform individual, isolated tasks Without communication 
With other computers except perhaps through manual 
exchange of ?oppy disks. The mainframe computer still 
served the requirements of centraliZed data access and 
coordination among a large number of users. 

[0007] But as the personal computer market developed, 
the advantages and possibilities of communicating among 
these machines became apparent. One of the methods of 
communication that rose to the forefront Was modem tech 
nology. By connecting modems to their personal computers, 
users could directly transfer data betWeen and communicate 
in realtime With mainframes and other personal computers. 
For example, bulletin board systems have noW become very 
popular, alloWing a large number of users to remotely upload 
and doWnload free softWare, exchange information, and 
engage in online forums. With modems’ rising speeds, 
increased standardiZation, and expanding uses, one is noW 
hard pressed to ?nd a personal computer system that does 
not use a modem. 

[0008] While intercommunication betWeen personal com 
puters and mainframes Was on the rise, another development 
Was to have an impact on the need for communicating With 
distant systems. Personal computers Were becoming smaller. 
From the original large under-the-desk machines, desktop 
machines evolved, then transportables, and ?nally laptop 
and notebook computers. These laptops and notebooks are 
typically very mobile, easily traveling from city to city, state 
to state, and even country to country. But the advantage of 
portability itself presents a problem: While stationary 
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machines can be conveniently connected to communication 
netWorks via a telephone line, laptop users might Wish to 
establish communication links from countries With Which 
their laptop’s modems are not compatible, or they might 
Wish to communicate Where normal phone connections are 
not available, such as from a car, bus, or train. 

[0009] Although standardiZed Within a single country, 
telephone systems around the World are generally non 
standard, and different hardWare is required to connect to 
these various systems. Thus, a modem con?gured to connect 
to one country’s phone system Would generally not be 
suitable for connection to another’s. The physical connec 
tion to a particular national phone system is made through 
What is knoWn is a data access arrangement, or DAA. Each 
particular phone system Will have its oWn associated DAA. 
Typically, modems are constructed With a DAA built in. 
That, hoWever, means that a modem suitable for one country 
Would not be able to connect to another country’s phone 
system, or Would at least require an external adaptor that 
Would typically require external poWer. 

[0010] With portable, laptop, and notebook computers, the 
problem of the different DAA’s required for each country 
becomes even more apparent. One Would not Wish to buy a 
notebook or laptop With a built-in modem that could not be 
easily modi?ed for use in another country. An international 
traveler might never be sure to Which country’s phone 
system he Would primarily Wish to connect. For example, if 
he lived in the United States, he Would Want his laptop’s 
modem to be suitable for directly connecting to the United 
States’ phone system. But if he moved to Germany, he 
Would Wish his laptop’s modem to be suitable for directly 
connecting to the German phone system. But further, if our 
hypothetical businessman, living in the United States, trav 
eled to Germany, he Would Want to be able to connect his 
laptop into the German phone system even though his 
laptop’s modem is internally con?gured for connection to 
the United States phone system. This problem has been 
resolved to some extent by the use of external DAA units. 

[0011] For a computer user in a car, bus, or train, another 
recent technological development provides possibilities for 
laptop and notebook modem communications. With the 
recent expansion of cellular telephone systems, cellular 
telephone has become a very common, and very portable, 
item. Not surprisingly, crude attempts at a marriage betWeen 
cellular telephone technology and modem technology have 
been made using laptop and notebook computers and cel 
lular phones. By connecting a laptop to a cellular phone, one 
can access a telephone netWork in generally the same Way as 
by directly hooking to a telephone Wall outlet, or via a “land 
line.” 

[0012] It Would be desirable to make as seamless of a link 
betWeen a computer system and cellular telephone systems 
or various countries’ phone systems. That is, it Would be 
desirable to be able to transparently use different countries’ 
phone systems depending on Which the computer Was then 
connected to, or to instead transparently use a cellular 
telephone. 

SUMMARY OF THE INVENTION 

[0013] Amodem constructed according to the invention is 
typically incorporated into a laptop computer and directly 
connected to either a cellular phone, a land line, or both. 
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Different makes and models of cellular phones can be 
connected to the laptop Without modi?cation of the laptop or 
its modem’s hardWare. Instead, the different cellular phones 
are selected through softWare. 

[0014] A modem constructed according to the invention 
can establish a communications link via a cellular phone or 
a land line. The land line communications link is accom 
plished either by Way of an external DAA or the modem’s 
internal DAA. The modem is physically tWo boards. The 
proper internal DAA for the desired country is a daughter 
board, While the rest of the components, including all 
external connectors, are located on the motherboard. The 
modem is provided With tWo connectors, both located on the 
motherboard, one of Which can be connected to a cellular 
phone or to a land line via an external DAA, and the other 
of Which can be connected to a normal phone line via the 
modem’s internal DAA. The modem according to the inven 
tion selectively enables either the connector for connection 
to the cellular phone or external DAA, or instead selectively 
enables the connector to its internal DAA, Which in turn 
connects to a normal phone line. 

[0015] In use, the modem according to the invention ?rst 
determines if a cellular phone or an external DAA is 
connected to the jack it uses for that purpose. It internally 
enables the signal lines to and from that jack, and sends a 
message intended for the user designated type of cellular 
phone. If the modem receives a response from that cellular 
phone, it then attempts to establish a communications link 
With that cellular phone. If the modem does not receive a 
response, no cellular phone is connected, so the modem 
determines Whether an external DAA is connected to that 
jack by toggling a clock line loW, to Which an external DAA 
Will respond by sending a country code via a data line. If the 
modem does not receive any country code, the modem 
assumes nothing is connected to the cellular phone/external 
DAA jack. 

[0016] The modem then internally sWitches its signal lines 
to connect to its internal DAA. It again toggles the clock line 
loW, Which instructs the internal DAA to return a country 
code. If the internal DAA returns a country code, the modem 
establishes a communications link using its internal DAA, 
Which in turn connects to a standard phone line jack. If no 
country code is returned, the modem returns an error to the 
host computer, as no communications device is connected to 
the modem. 

[0017] If both a land line is connected to the internal DAA 
jack and a cellular phone is connected to the cellular 
phone/external DAA jack, the same sequence is folloWed, 
and the cellular phone is by default connected. Similarly, if 
a land line is connected to the internal DAA jack and an 
external DAA is connected, the external DAA is by default 
connected. These sequences, hoWever, can be altered by 
commands from the host computer instructing the modem to 
instead use its internal DAA connected to the land line. 

[0018] Further, the microcontroller on the modem accord 
ing to the invention, other than merely selecting betWeen its 
internal DAA and an external DAA or cellular phone, can 
selectively enable and disable the poWer supplies on the 
internal DAA and the external DAA. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Abetter understanding of the present invention can 
be obtained When the folloWing detailed description of the 
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preferred embodiment is considered in conjunction With the 
folloWing draWings, in Which: 

[0020] FIGS. 1A-D shoW a laptop computer With a 
modem constructed according to the invention connected for 
operation in various con?gurations. 

[0021] FIG. 2 shoWs a block diagram of the hardWare of 
a modem constructed according to the invention. 

[0022] FIGS. 3A and 3B shoW the device selection cir 
cuitry used to select communication devices in a modem 
constructed according to the invention. 

[0023] FIG. 4 shoWs the country identi?cation and poWer 
doWn circuitry used in an internal DAA connected to the 
modem according to the invention. 

[0024] FIG. 5 shoWs a ?oWchart of a routine for reading 
the country identi?cation code from a DAA. 

[0025] FIGS. 6A-B shoW the connections betWeen the 
modem according to the invention and various makes of 
cellular phones. 

[0026] FIG. 7 shoWs a ?oWchart of a routine used by the 
processor controlling the modem constructed according to 
the invention for selecting Whether to use a connected 
cellular phone, an external DAA, or the internal DAA. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0027] Turning noW to the draWings, FIGS. 1A-D shoW a 
laptop computer 10 With a modem 12 constructed according 
to the invention connected for operation in a variety of 
con?gurations. The modem 12 is integrated into the laptop 
computer 10, and the modem 12 has tWo external jacks for 
connection to a variety of devices. The ?rst of these jacks is 
an R111 type jack 14, and the second is an R145 type jack 
16. Of course, these physical jacks are exemplary only, and 
other types of jacks could be used. Further, the modem 12 
is preferably, but not necessarily, integrated into the laptop 
computer 10, and the laptop computer 10 could be a type of 
computer other than a laptop. For example, a desktop system 
or a notebook system Would also bene?t from being con 
nected to the modem 12 constructed according to the inven 
tion. 

[0028] In FIG. 1A, the laptop computer 10 and the modem 
12 are connected by Way of the R111 type jack 14 and a cable 
20 to a telephone Wall outlet 18, as one Would ?nd in any 
typical home. The R145 type jack 16 is left unconnected. 
This con?guration is analogous to a computer With an 
integrated modem connected to a telephone Wall outlet. 

[0029] FIG. 1B again shoWs the laptop computer 10, but 
in this con?guration the modem 12 is connected to a cellular 
phone 22 via the R145 type jack 16 by an interface cable 23. 
In this con?guration, the R111 type jack 14 is left uncon 
nected. 

[0030] FIG. 1C shoWs the laptop computer 10 and modem 
12 con?gured for operation in a foreign country. In FIG. 1C, 
the laptop computer 10 is connected via the R145 type jack 
16 to a telephone Wall outlet 18, but in this con?guration an 
external DAA24 provides the circuitry necessary to adapt to 
the foreign telephone system. As Will later be seen, an 
advantage of the modem 12 constructed according to the 
invention is that it can be easily modi?ed to change its 
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internal, “native” country. That is, the external DAA 24 is 
only needed if the modem 12 has not been con?gured 
internally for the country to Which one is attempting to 
connect the laptop computer 10. Thus, if the modem 12 is 
internally con?gured for the United States telephone system, 
if one is in the US, one need only connect the system as 
shoWn in FIG. 1A in order to communicate With the 
telephone system. Only if one goes to another country, say 
Germany, Would one need the external DAA 24 as shoWn in 
FIG. 1C. 

[0031] But if the user then moves to Germany, that user 
could easily have the modem 12 modi?ed such that the 
German telephone system becomes its “native” phone sys 
tem. This Would be done by a technician simply sWitching 
out an internal DAA, Which Will be described later. Then, 
While in Germany, the user con?gures the laptop computer 
10 as shoWn in FIG. 1A for communications With the 
German telephone system. When the user visits the United 
States, the user Would then use the external DAA 24, Which 
is then speci?cally designed for the United States. 

[0032] FIG. 1D shoWs a further possible con?guration of 
the laptop computer 10 With the modem 12 constructed 
according to the invention. In FIG. 1D, the laptop computer 
10 is connected to both the cellular phone 22 and the 
telephone Wall outlet 18, Which is here a telephone jack for 
the native telephone system of the modem 12. In this 
con?guration, the laptop computer 10 is connected to the 
cellular phone 22 via the R145 type jack 16 and is connected 
to the native phone system via the R111 type jack 14 and the 
telephone Wall outlet 18. As Will be seen, an advantage of the 
modem 12 constructed according to the invention is that it 
can internally sWitch betWeen communications With the 
cellular phone 22 and the telephone Wall outlet 18. 

[0033] As Will be later described, the modem 12 con 
structed according to the invention automatically determines 
When the cellular phone 22 is connected. It also automati 
cally detects Whether the external DAA 24 is connected to 
the R145 type jack 16. In doing so, it automatically deter 
mines the country for Which the external DAA 24 is con 
structed. Similarly, the modem 12 automatically determines 
for Which country it is internally con?gured. It then tailors 
operation for the cellular phone 22 or for the country to 
Which it is currently connected. 

[0034] Logical Blocks of the Modem 12 

[0035] FIG. 2 shoWs a logical block diagram of the 
various elements of the modem 12 constructed according to 
the invention. The modem 12 preferably consists of tWo 
circuit boards combined to form the small unit Which can be 
contained in the laptop computer 10. A motherboard M 
contains all of the components, including the R111 type jack 
14 and the R145 type jack 16, except those forming the 
internal DAA. The components of the internal DAA are 
located on a daughterboard D Which overlies the mother 
board M. This alloWs easy substitution of internal DAA’s for 
the various countries Without requiring complete design of 
the entire modem 12, particularly the motherboard M. Of 
particular note is that all of the components necessary to 
develop a connection betWeen the computer 10 and the 
cellular phone 22 are located on the motherboard M. The 
laptop computer 10 physically contains the modem 12 and 
connects via an internal connector to a UART/support chip 
100. The UART/support chip 100 typically connects to the 
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host bus of the laptop computer 10, for example an EISA or 
ISA bus, although it could be any type of typical commu 
nications bus. The UART/support chip 100 then appears as 
a universal asynchronous receiver transmitter (UART) to the 
laptop computer 10. The UART/support chip 100 connects 
to, among other things, a microcontroller 102 by both serial 
and parallel buses. The UART/support chip 100 provides a 
variety of functions to the modem 12, including communi 
cations to the laptop computer 10, clock controls, con?g 
urable registers, and poWer doWn control for the microcon 
troller 102. The UART/support chip 100 is typically an 
application speci?c integrated circuit, but could instead be 
constructed of discrete components. 

[0036] The microcontroller 102 is typically an embedded 
controller, and in the preferred embodiment is a 68302 
integrated multiprotocol processor, manufactured by 
Motorola Incorporated. A read only memory (ROM) 101 
and random access memory (RAM) and non-volatile RAM 
(NVRAM) 103 are provided to alloW for suf?cient ROM and 
RAM space to contain the necessary ?rmWare and data to 
operate the modem 12. 

[0037] The microcontroller 102 communicates With a data 
pump 104 by both serial and parallel buses. The data pump 
104 is typically a modem data pump chip set supporting the 
various protocols of modem communication, including V32 
bis protocol and fax protocols. In the preferred embodiment, 
the data pump 104 is a WE® DSP16A-V32FB-LT V.32bis 
plus FAX Data Pump Chip Set, sold by AT&T Microelec 
tronics, and con?gured for 14.4 Kbps operation as a fax/ 
modem. This chip set includes a digital signal processor 
(DSP) support chip 106, a DSP 108, and a coder-decoder 
(CODEC) 110. This chip set is interconnected according to 
AT&T speci?cations and provides the typical data pump 
features of control, analog-digital and digital-analog con 
version, digital signal processing, and interfacing. 

[0038] The microcontroller 102 communicates With the 
data pump 104 by both serial and parallel buses. The serial 
bus is used to transmit and receive data that Will become the 
transmitted and received modem data, While the parallel bus 
is used to control and con?gure various features Within the 
data pump 104. These features are controlled through the 
DSP support chip 106. The data pump 104 converts the 
digital serial data provided by the microcontroller 102 into 
the appropriate analog format. This is typically done by the 
DSP 108, Which then transmits and receives the data via the 
CODEC 110. 

[0039] The CODEC 112 connects to the actual external 
lines through analog transmit and receive signals, TXA and 
RXA. These signals are selectively connected to either an 
internal DAA 112 or a cellular/external DAA interface 114. 
Details are provided beloW. The internal DAA is then 
connected to a normal telephone line by the R111 type jack 
14, While the cellular/external DAA interface 114 can be 
connected through the R145 type jack 16 to the external 
DAA 24 or the cellular phone 22. 

[0040] Various signals are typically used to interface With 
telephone lines, including the ring indicator signal RI* and 
the off hook control signal OH*. A DAA generates and 
receives these signals, as Well as the TXA and RXA signals, 
and converts them into a format suitable for that particular 
country’s tWo-Wire telephone system, or Whatever type of 
telephone system to Which the DAA is connected. The 
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internal DAA 112 and the cellular/external DAA interface 
114 receive OH* from the DSP support chip 106. Three lines 
are bi-directionally connected to the cellular/external DAA 
interface 114 and to the internal DAA 112. They are the lines 
carrying the RI* signal, a data signal DTA, and a clock 
signal CLK*. The functions of these signals in the modem 
12 constructed according to the invention will become 
apparent. 

[0041] In operation, the modem 12 according to the inven 
tion and as logically shoWn in FIG. 2 is connected in one of 
the con?gurations shoWn in FIGS. 1A-D. Thus, the R145 
type jack 16 is connected to either a cellular phone 22 or an 
external DAA 24, Which Would generally be a DAA con 
structed for operation in a country other than that of the 
internal DAA 112. The R111 type jack 14 is directly con 
nected to the phone system of the native country of the 
modem 12, that native country being determined by the 
country With Which the internal DAA 112 is compatible. As 
noted above, the internal DAA 112 is typically a separate 
physical board, the daughter board D, inside the laptop 
computer 10 that is directly connected to the motherboard M 
of the modem 12. If one desired to move to a different 
country having a different telephone system, one would 
simply have a technician replace the internal DAA 112 With 
that of the country in Which the user Would connect to the 
phone system. Both the R111 type jack 14 and the R145 type 
jack 16 are typically located on the motherboard M of the 
modem 12. This alleviates the need for the internal DAA 112 
to require a separate R111 type jack. For countries Which 
cannot directly use the R111 type jack 14, an adaptor cable 
housing an R111 plug and an appropriate country plug is 
utiliZed. 

[0042] The rnicrocontroller 102 determines what is exter 
nally connected to the jacks and selects Whether to use the 
cellular/external DAA interface 114 or the internal DAA 
112. The rnicrocontroller 102 further selects Whether to use 
the cellular/external DAA interface 114 in a cellular phone 
mode or an external DAA mode. This is all done via the RI* 
signal, the DTA signal, and the CLK* signal, and the 
circuitry to accomplish this Will be shoWn and described 
later. 

[0043] The rnicrocontroller 102 uses the parallel bus 
betWeen it and the UART/support chip 100 to con?gure and 
determine the status of the UART/support chip 100. The 
UART/support chip 100 includes a number of registers 
addressable by the rnicrocontroller 102. The registers pro 
vide for control of and access to a number of digital 
input/output (I/O) pins on the UART/support chip 100. One 
register provides the direction of each pin, either input or 
output. Another register provides the data value of bits 
Which are set as outputs during a Write operation and all data 
values When read. Additional bits can select the output pins 
as being tri-stated. Yet another register can select the various 
pins as causing an input to the rnicrocontroller 102 upon a 
transition. 

[0044] The laptop computer 10 sends and receives data to 
the modem 12 via the UART/support chip 100, Which then 
serially cornrnunicates that data to the rnicrocontroller 102. 
The rnicrocontroller 102 then establishes a communications 
link through either the internal DAA 112 or the cellular/ 
external DAA interface 114, Whichever is selected. To 
establish the communications link, the rnicrocontroller 102 
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directs the proper sequence of signals to either originate or 
ansWer a telephone call. For example, in the land line model, 
the rnicrocontroller 102 typically directs the DSP support 
chip 106 to drive the OH* signal loW, then, after con?guring 
the data purnp 104 through their parallel bus, “listens” for a 
dial tone on the line, and then directs the data purnp 104 to 
dial the number. Then, the rnicrocontroller “listens” for an 
ansWer carrier through the data purnp 104, and then directs 
the data purnp 104 to establish Whatever type of data 
communications link is desired. For the cellular phone 22, 
the sequence Will be cellular speci?c, but the principles of 
establishing a data communications link are the same. The 
speci?cs of the interface circuitry Will be described later. 

[0045] After establishing a data communications link, the 
rnicrocontroller 102 serially sends to the data purnp 104 the 
data to be transmitted to the communications device. The 
data purnp 104 then processes this serial digital data and 
converts into an analog forrn suitable for communication at 
the rate and in the protocol desired. It then transrnits this 
information via the TXA signal to the device the rnicrocon 
troller 102 has selected, the cellular/external DAA interface 
114 or the internal DAA 112, Which then cornrnunicates via 
the active jack. Sirnilarly, received data is transmitted from 
the active jack through the cellular/external DAA interface 
114 or the internal DAA 112 to the data purnp 104, Which 
subsequently transrnits that data to the rnicrocontroller 102, 
Which then transmits the data to the laptop computer 10 by 
Way of the UART/support chip 100. Of course, the micro 
controller 102 may perform cornpression/decornpression 
functions on the data going either direction, or otherwise 
“massage” the data. 

[0046] Device Selection Circuitry 

[0047] FIGS. 3A and 3B shoW the circuitry for selecting 
betWeen utiliZing the R145 type jack 16 and the R111 type 
jack 14. This selection circuitry selects betWeen the R145 
type jack 16 shoWn in FIGS. 3A and 3B, and an internal 
DAA connector 200, Which then connects to the R111 type 
jack 14 via the internal DAA 112, as Will be shoWn later in 
FIG. 4. This selection is accomplished by an internal 
selection signal INTERNAL, Which is provided by the 
rnicrocontroller 102. The inverse of this signal, INTER 
NAL*, is generated by a MOSFET 202 in an inverting 
con?guration. In the preferred embodiment, the MOSFET 
202 is a 2N7002. When INTERNAL is true, the internal 
DAA connector 200 is active. When INTERNAL is false, 
then INTERNAL* is true, and the R145 type jack 16 is 
selected for communications. 

[0048] This selection process is accomplished by activa 
tion and deactivation of CMOS sWitches, preferably pro 
vided in CD4016 devices. Speci?cally, When INTERNAL is 
loW, INTERNAL* is high, and the R145 type jack 16 is 
connected by CMOS sWitches to the various signal lines 
required for communications With the data purnp 104, the 
UART/support chip 100, and the rnicrocontroller 102 and 
the internal DAA connector 200 has connections removed 
from those signal lines by other CMOS sWitches. The TXA 
signal is connected to the R145 type jack 16 TXAL signal 
line via a sWitch 204. Similarly, the RXA signal is connected 
to the R145 type jack 16 RXAL signal line via a sWitch 206, 
the RI* signal is connected to the R145 type jack 16 RIL* 
signal line via a sWitch 208, and the DTA signal is connected 
to the R145 type jack 16 DTAL signal line via a sWitch 210. 
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Note that a separate data signal DTAI is also provided for 
connection to the signal line DTAL. This is for separate 
control by the rnicrocontroller 102, and is simply provided 
in the preferred embodiment to alloW for independent con 
trol by the rnicrocontroller 102 of the RJ45 type jack 16 
DTAL line When the sWitch 210 is turned off. 

[0049] When INTERNAL goes high, the internal DAA 
connector 200 becomes active. The TXA line is then con 
nected to the internal DAA connector 200 TXAO signal line 
via a sWitch 212, the RXA line is connected to the RXAO 
signal line via a sWitch 214, the RI* signal is connected to 
the RIO* signal line via a sWitch 216, and the DTA signal is 
connected to the DTAO signal line via a sWitch 218. 

[0050] The CLK* signal rernains connected to both the 
RJ 45 type jack 16 and the internal DAA connector 200 at all 
times. The CLK* signal can be used bidirectionally by both 
the rnicrocontroller 102 and the UART/support chip 100. It 
is typically, hoWever, used as an input When using a 
Motorola or Nokia cellular phone 22, or When using the 
internal DAA 112 and it is on hook. CLK* is typically used 
as an output When using either DAA and they are off hook, 
or When using the eXternal DAA 24 and it is on hook. The 
OH* signal is provided to the RJ45 type jack 16 as the OH*L 
signal line. 

[0051] Also connected to the RJ45 type jack 16 are the 
ground signal GNDL and the 5 volt poWer supply +5 VL. All 
of the signals on the RJ45 type jack 16 are protected and 
isolated by clarnping diodes or transorbs 220 and inductors 
222. The 5 volt poWer supply +5 VL is selectively provided 
to the RJ45 type jack 16 When the signal DAAPWR* goes 
true, or loW. When DAAPWR* goes loW, it turns on RJ45 
type jack poWer supply enable circuitry 224, Which then 
drives +5 V to the RJ45 type jack 16+5 VL line via the 
inductor 222. 

[0052] Before connecting to the RJ45 type jack 16 or the 
internal DAA connector 200, the TXA signal is ?ltered and 
driven. Speci?cally, the TXA signal is coupled through a 
capacitor 226, a resistor 228, and another resistor 230. A 
gain reduction block can be added if desired. It is then driven 
into a loW pass ?lter 232, Whose cutoff frequency is Well 
above the highest frequency needed for modern communi 
cations. Here, that cutoff frequency is approximately 42 
kHZ. The signal is then transmitted through a resistor 234, 
the sWitch 204, and a coupling capacitor 236. After the 
coupling capacitor 236, the line can also be sensed or 
selectively pulled up or doWn via the signal LCS, connected 
via a resistor 238. The signal LCS, as Well as signals 
EARTH* and DAAPWR are connected to the digital I/O 
pins of the UART/support chip 100 to alloW the rnicrocon 
troller 102 to control or monitor these signals. The PB1, 
PB10, and INTPWR* signals are supplied by the rnicrocon 
troller 102. These signals are provided for compatibility With 
international and national standards, for implementation of 
protocols used by the modem 12, and for control of the 
cellular phone 22. Further, PB10 provides the rnicrocontrol 
ler 102 With direct control of the RI* signal. 

[0053] Similarly, the RXAL signal, before being transmit 
ted to the data purnp 104, is received from the RJ 45 type jack 
16, and driven through the inductor 222 and a coupling 
capacitor 240. It is then selectively driven through the sWitch 
206, and is then provided to other circuitry in the modem 12 
as the RXA signal. As the data purnp 104 requires coupling 
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of the RXA signal, the CODEC 110 of the data purnp 104 is 
provided With an RXAC signal, Which is generated by 
coupling the RXA signal in a coupler 242. 

[0054] When the internal DAA connector 200 is selected 
by the sWitches 212 and 214, the TXAO signal is ?rst ?ltered 
through a capacitor 244 before being driven externally. This 
capacitor 244 is connected to the sWitch 212. The RXAO 
signal is also ?rst ?ltered through a capacitor 246 before 
being driven through the sWitch 214. The previously men 
tioned signal LCS, in addition to providing a sense and a 
selectable pull up/pull doWn to the TXAL signal, also senses 
or selectively pulls up or doWn the TXAO signal betWeen the 
internal connector 200 and the capacitor 244 via a resistor 
248. The EARTH* signal also provides a sense or selectable 
pull up/pull doWn of the RXAL signal betWeen the RJ45 
type jack 16 and the capacitor 240 via a resistor 250 and 
provides a sense or selectable pull up/pull doWn of the 
RXAO signal betWeen the internal DAA connector 200 and 
the capacitor 246 via a resistor 252. The PB10 signal 
provides a sense or selectable pull up or doWn of the RIL* 
line via a resistor 254, and the PB1 signal is used to 
selectively attenuate the TXA signal via a resistor 256, a 
capacitor 258, and a sWitch 259, after that signal has been 
?ltered through the capacitors 226 and 228. The DTAL and 
CLKL signals are pulled up to 5 volts through, respectively, 
resistors 260 and 262. On the internal DAA connector 200, 
tWo additional signals are provided. These are the internal 
poWer select signal INTPWR*, Which is also pulled up by a 
resistor 264, and the REF signal, Which is a 2.5 volt 
precision reference. 

[0055] Internal DAA Country Identi?cation and PoWer 
DoWn Circuitry 

[0056] FIG. 4 shoWs circuitry associated With the internal 
DAA 112. Three main blocks of circuitry are shoWn: the 
country identi?cation circuitry 300, the poWer doWn cir 
cuitry 302, and the DAA circuitry 304. This circuitry is 
typically all placed on one board that is then connected to the 
main board of the modem 12 by connectors 305 and 306, 
Which connect to the internal DAA connector 200. This 
alloWs for convenient sWapping of internal DAA’s When one 
desires to move to or remain in a different country. As 
previously discussed, the R111 type jack 14 is typically 
located on the main board of the modem 12, and the 
connector 305 alloWs lines from the DAA circuitry 304 to 
connect to the R111 type jack 14. Typically, the connectors 
305 and 306 are separate physical connectors. 

[0057] The DAA circuitry 304 is typical DAA circuitry 
used to connect a modem to a land line, or physical 
telephone line, and uses the standard signals TIP, RING, 
TIPV, RINGV, and GRNDSTRT. The internal DAA 112 is 
connected to the internal DAA connector 200 via the con 
nector 306. All of the signals from the connector 306 
connect to the DAA circuitry 304. The signals INTPWR* 
and the +5 V poWer line connect to the poWer doWn circuitry 
302. When INTPWR* goes loW, the poWer doWn circuitry 
302 is enabled, and poWer is supplied to the DAA circuitry 
304 through the signal INTDAAPWR. Speci?cally, a poWer 
sWitch 307 is connected to the +5 V signal and to the signal 
INTPWR*. INTPWR* going loW turns the poWer sWitch 
307 on, providing poWer to an inductor 309 that then 
provides poWer to the DAA circuitry 304. Filtering the 
supplied poWer, and connected betWeen the inductor 309 
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and ground, is a ?ltering capacitor 311. The power doWn 
circuitry 302 is standard switching circuitry, and is Well 
known to those in electronic design. 

[0058] The country identi?cation circuitry 300 includes a 
shift register 308, Which in the preferred embodiment is a 
74HC165. The shift register 308 has certain of its parallel 
inputs pulled up by pullup resistors 310 and certain of its 
parallel inputs pulled doWn by pulldoWn resistors 312 to 
indicate a particular country. The output QH of the shift 
register 308 is driven to its serial input S1 as Well as to an 
output buffer 314. The output buffer 314 is typically a 
74HC126, and its output selectively drives the data line, 
DTAO. The LD*/SHF signal input of the shift register 308 is 
driven by an RC circuit consisting of a resistor 316 and a 
capacitor 318. The resistor 316 is connected to the CLKL 
signal and to the capacitor 318, Which is then connected to 
ground. The LD*/SHF signal input of the shift register 308 
is connected betWeen the resistor 316 and the capacitor 318. 
This signal is also connected to the enable line of the output 
buffer 314. 

[0059] When the LD*/SHF signal is high, the output 
buffer 314 is enabled, and the shift register 308 serially 
outputs the contents of its parallel inputs on its QH output as 
clocked by its CLK signal input, Which is connected to 
CLKL. 

[0060] The time constant of the RC ?lter made up of the 
resistor 316 and the capacitor 318 is approximately 0.5 
milliseconds. When the clock is running at its sloW rate, 
Which has a period of much greater than 0.5 milliseconds, 
the LD*/SHF signal remains loW, as does the enable line to 
the output buffer 314. This instructs the shift register 308 to 
load its parallel inputs A through H as speci?ed by the pull 
up resistors 310 and the pull doWn resistors 312, and tristates 
the output buffer 314. When the CLKL signal is sped up, the 
LD*/SHF signal goes high, enabling the buffer 314 and 
causing the shift register 300 to shift data on the rising edges 
of the CLKL signal. 

[0061] FIG. 5 shoWs a How chart of the procedure READ 
COUNTRY 600 used to read the DAA’s country code. To 
read the contents of the shift register serially, the microcon 
troller 102 ?rst disables poWer to the selected DAA at step 
602, here the internal DAA 112. Any external DAA 24 is 
con?gured With similar circuitry as described here. The 
microcontroller 102 disables poWer by driving the signal 
INTPWR* high. If the poWer to the DAAWas previously on, 
as tested as step 604, the microprocessor then sets the signal 
CLKL high for 100 milliseconds at step 606. The micro 
controller 102 then drives the CLKL line loW for 100 
milliseconds at step 608, and then high for 100milliseconds 
at step 610. This enables and loads the country code into the 
shift register 308. The most signi?cant bit is available on the 
DTAO line at this point, because the enable to the output 
buffer 314 is high. The microcontroller 102 then, at step 612, 
samples the DTAO line, Which at the microcontroller 102 is 
the DTA line, and folloWs this sampling With pulses logic 
loW for one microsecond, then logic high for nine micro 
seconds. The microcontroller 102 does this 8 times, as 
indicated by step 614. At the end of each of these sixteen 
pulses, the microcontroller 102 samples the DTAO line, 
Which contains the next bit of data. After all sixteen pulses 
have been emitted, the CLKL line is held at a logic high for 
a minimum of 10 microseconds at step 616, and the read is 
then complete at step 618. 
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[0062] Returning to FIG. 4, the pull up resistors 310 and 
the pull doWn resistors 312 are connected in an arbitrary Way 
to indicate Which country’s telephone lines the DAA cir 
cuitry 304 is constructed to communicate With. In FIG. 4, 
the A, B, C, and D lines of the shift register 308 are pulled 
up, and the E, F, G, and H lines are pulled doWn. When 
clocked out, they serially clock out as “00001111.” For 
another country, another arbitrary value is used. Further, all 
eight bits need not be used to designate country codes. For 
example, they can designate a type of DAA, or a particular 
con?guration. 
[0063] In this Way, the microcontroller 102 can determine 
the con?guration of the internal DAA 112 by “tWiddling” the 
CLK signal and then reading the DTAO signal returned, 
Which is returned to the microcontroller 102 as the DTA 
signal. This circuitry is repeated on any attached external 
DAA 24 in a similar manner. In addition, all eight bits need 
not be used for country encoding but can also be used for 
other decoding purposes. 

[0064] The microcontroller 102, through its signal lines 
INTERNAL and signal lines INTPWR* and DAAPWR* 
can both select and poWer up and doWn both the internal 
DAA 112 and any external DAA 24. The INTERNAL line 
alloWs for selection betWeen the R145 type jack 16 and the 
internal connector 200, While the INTPWR* and 
DAAPWR* signals respectively provide for poWering up or 
doWn the internal DAA 112 or any external DAA 24. The 
poWering up and doWn of the internal versus the external 
DAA’s is important on a laptop or notebook computer, as 
keeping these DAA’s poWered up requires a good deal of 
energy. Thus, by poWering doWn these DAA’s When they are 
not required, the laptop computer 10 that uses the modem 12 
can experience signi?cantly increased battery life because of 
these poWer saving features of the modem 12. 

[0065] Connections to Cellular Phones 

[0066] FIGS. 6A-B shoW connections as they Would be 
made to the internal buses of various manufacturers’ cellular 
phones such as the Motorola Micro-Tac and the Nokia 121. 
Three signal lines are provided in the modem 12 for inter 
facing to various manufacturer’s cellular phones. These 
signal lines are the DTA, CLK*, and RI*, and go to both the 
UART/support chip 100 and the microcontroller 102. The 
connections on both the UART/support chip 100 and on the 
microcontroller 102 are made by con?gurable logic pins 
such that each of these signals can operate either as an input, 
as an output, or bi-directionally, as noted above. Exactly 
hoW these pins are con?gured is dependent upon the pro 
tocol of a particular manufacturer’s cellular phone’s internal 
bus. 

[0067] Cellular telephones by various manufacturers uti 
liZe their oWn non-standard data buses. The modem 112 
communicates With these data buses by ?rmWare speci?c 
commands, Which are knoWn for each particular cellular 
phone and available from the particular manufacturer. As 
each particular cellular phone has its oWn protocol, the 
?rmWare that controls the microcontroller 102 is pro 
grammed to selectively enable or disable the RIL*, DTAL 
and CLKL signals. These signals can be enabled and dis 
abled by tri-stating the appropriate pins on the microcon 
troller 102 and the UART/support chip 100. The ?rmWare 
necessary for operation of each of the supported cellular 
phones, as Well as the land line ?rmWare and remaining 
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portions of the operating software, is contained in the ROM 
101. Selection of a particular cellular phone and its related 
?rmware is based on a data value in the RAM and NVRAM 
103, this data value being provided by a con?guration 
command from the host computer 10 to the modem 12. The 
microcontroller 102 notes this command and stores the 
proper code for later use. If a different cellular phone is 
being used, recon?guration is required. 

[0068] For example, FIG. 6A shoWs hoW the Nokia 121 
cellular phone is connected to the R145 type jack 16. In the 
Nokia 121, the CLKL and DTAL lines, and the correspond 
ing CLK* and DTA lines, are used as a 9600 bit per second 
serial digital data line for transmitting data to the internal bus 
of the Nokia 121. The DTAL (and DTA) line is used for 
reading data from the internal bus of the Nokia 121 While the 
CLKL (and CLK*) line is used for providing data to the 
internal bus of the Nokia 121. Finally, the RIL* line is pulled 
doWn to terminate the RIL* signal to prevent a false indi 
cation of ring. For the Nokia 121, the DTA and CLK* pins 
of the UART/support chip 100 are tristated, While the RI* 
pin is con?gured as an input. In the microcontroller 102, the 
DTA pin is con?gured as an input, the CLK* pin is con?g 
ured as an output, and the PBlO pin, Which can drive RI*, 
is con?gured as an input. In this con?guration, the micro 
controller 102 can determine Whether the Nokia 121 phone 
is present by querying the UART/support chip 100 to 
determine Whether the RI* signal has been pulled high, or 
can instead examine its oWn PBlO pin. 

[0069] The Motorola Micro-Tac, as shoWn in FIG. 6B, 
requires three communications lines. In the Micro-Tac, the 
CLKL (and CLK*) and the DTAL (and DTA) lines transmit 
data, and the RIL* (and RI*) line receives data. In this 
con?guration, the RI* signal both drives and reads an open 
collector output read line. The UART/support chip 100 is 
programmed to provide interrupts upon change in the DTA 
and CLK* signals. In this con?guration, the Motorola uses 
a sloWer communications bus, so all communications are 
carried out through the UART/support chip 100, rather than 
directly With the microcontroller 102. This is done by 
con?guring on the UART/support chip 100 the DTA, CLK*, 
and RI* pins as inputs, and con?guring the DTA and CLK* 
pins on the microcontroller 102 as inputs, and con?guring 
the PBlO pin as an output, for driving RI*. 

[0070] Of course, each manufacturer uses its oWn propri 
etary bus, and different lines Would have to be con?gured, 
and different ?rmWare for the microcontroller 102 Written, 
for each of the various manufacturer’s lines. By properly 
controlling the lines according to the speci?c protocol, 
proper digital communications can be maintained With the 
cellular phone. 

[0071] Default Selection Algorithm 

[0072] In operation, the microcontroller 102 uses a default 
selection algorithm to select Whether to set up communica 
tions through the cellular phone 22, the internal DAA 112, 
or the external DAA 24. In con?guring the modem through 
the laptop computer 10, the user has previously speci?ed 
What type of cellular phone Would be connected if one Were 
to be connected at all. This user speci?cation has been made 
by communicating With the UART/support 100, Which in 
turn communicates With the microcontroller 102. This com 
munication is done during a setup procedure and stored in 
non-volatile memory. 
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[0073] FIG. 7 shoWs the sequence used by the microcon 
troller 102 to select What type of communications link to 
establish. Before attempting to establish any serial modem 
communications link and each time a link is to be estab 
lished, the microcontroller 102 performs the select algorithm 
500. At step 502, the microcontroller 102 ?rst sets the 
INTERNAL line to false. This selects the R145 type jack 16, 
and accordingly selects the cellular/external DAA interface 
114 for connection to the internal circuitry of the modem 12. 
The microcontroller 102 ?rst determines Whether an opera 
tional cellular phone is connected to the R145 type jack 16. 
HoW this is determined is cellular phone speci?c. As the user 
has previously speci?ed the type of cellular telephone that 
Would be connected, the microcontroller 102 performs a 
corresponding test to determine Whether that cellular phone 
is present. For some phones, the microcontroller 102 merely 
needs to examine a line. For example, the Nokia 121 
interface pulls the RI* line high. On other types of phones, 
the microcontroller 102 must send an “are you there” 
message and look for a response. On some phones, the 
phone speci?cally responds to such a message, While other 
phones simply route the message back to the microprocessor 
102. In any case, the method is cellular phone speci?c and 
is programmed into the ?rmWare of the microcontroller 102. 
If the cellular phone 22 is present, the microcontroller 102 
at step 504 sets a ?ag specifying to use the cellular phone to 
establish a communications link. 

[0074] If an operational cellular phone 22 is not connected 
to the R145 type jack 16, the microcontroller 102 then, at 
step 506, determines Whether the external DAA 24 is 
present. It does this by toggling the CLK* line, as discussed 
previously in relation to FIGS. 4 and 5. As the R145 type 
jack 16 is still enabled, any external DAA 24 connected to 
that jack Will respond With a country code. If a legal country 
code is returned via the DTA line, the microcontroller 102 in 
step 508 sets a ?ag to use the external DAA 24 for any 
subsequent communications. 

[0075] OtherWise, the microcontroller 102 at step 510 
determines Whether the internal DAA 112 is connected. 
First, the microcontroller 102 sets the INTERNAL signal 
high, thus selecting the internal DAA connector 200. It then 
toggles the CLK* signal, again as speci?ed in the discus 
sions of FIGS. 4 and 5, and attempts to read the country 
code over the DTA signal as discussed in relation to FIGS. 
4 and 5. If a legal country code is returned, then the 
microcontroller 102 at step 512 sets a ?ag to use the internal 
DAA 112 for subsequent communications. If no connection 
can be established, an appropriate ERROR ?ag is set at step 
514. At step 516, the microcontroller 102 returns to other 
sequences to attempt to establish a communications link 
over the ?agged channel. 

[0076] This sequence is advantageous in practice because 
Whenever one attaches an external device to the R145 type 
jack 16, such as an external DAA 24 or a cellular phone 22, 
the modem 12 ?rst attempts to use that device to establish a 
communications link. Only on failing to do so does it 
attempt to establish a link through the normal telephone 
jack, the R111 type jack 14. 

[0077] If both the R111 type jack 14 is connected to a 
normal telephone line, and a cellular phone 22 is connected 
to the R145 type jack 16, the cellular phone 22 is chosen. 
Similarly, if both an external DAA 24 and an internal DAA 
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112 are present, the external DAA 24 is chosen. These 
selections can be overridden by speci?c commands from the 
user via the laptop computer 10 to the microcontroller 102 
in a setup or con?guration program. 

[0078] The foregoing disclosure and description of the 
invention are illustrative and explanatory thereof, and vari 
ous changes in the siZe, shape, materials, components, 
circuit elements, Wiring connections and contacts, as Well as 
in the details of the illustrated circuitry and construction and 
method of operation may be made Without departing from 
the spirit of the invention. is connected and the step of 
selecting the internal data access arrangement each further 
comprise the steps of: 

[0079] sending a signal instructing any connected 
data access arrangement to respond With a code; 

[0080] 
[0081] determining if any received code is a valid 

code indicating a proper data access arrangement. 

attempting to receive said code; and 

4. The method of claim 1, Wherein the step of determining 
Whether an external data access arrangement is connected 
and the step of selecting the internal data access arrangement 
each further comprise the steps of: 

sending a signal instructing any connected data access 
arrangement to respond With a code; 

attempting to receive said code; and 

determining if any received code is a valid code indicating 
a proper data access arrangement. 

5. A method for establishing a communications link using 
a modem that includes a cellular phone connector, an 
external data access arrangement connector, and an internal 
data access arrangement, comprising the steps of: 

determining Whether an operational cellular phone is 
connected to the cellular phone connector; 

determining Whether an external data access arrangement 
is connected to the external data access arrangement 
connector; 
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if the operational cellular phone is connected, selecting 
the operational cellular phone for establishing a com 
munications link; 

if the external data access arrangement is connected, 
selecting the external data access arrangement for 
establishing a communications link; and 

if neither an external data access arrangement nor an 

operational cellular phone is connected, selecting the 
internal data access arrangement for establishing a 
communications link. 

6. The method of claim 5 in Which the cellular phone 
connector is the same connector as the external data access 

arrangement connector, Wherein the steps of determining 
Whether an external data access arrangement and determin 
ing Whether an operational cellular phone is connected each 
further comprise the step of determining Whether the exter 
nal data access arrangement is connected to the combined 
cellular phone and external data access arrangement con 
nector. 

7. The method of claim 6, Wherein the step of determining 
Whether an external data access arrangement is connected 
and the step of selecting the internal data access arrangement 
each further comprise the steps of: 

sending a signal instructing any connected data access 
arrangement to respond With a code; 

attempting to receive said code; and 

determining if any received code is a valid code indicating 
a proper data access arrangement. 

8. The method of claim 5, Wherein the step of determining 
Whether an external data access arrangement is connected 
and the step of selecting the internal data access arrangement 
each further comprise the steps of: 

sending a signal instructing any connected data access 
arrangement to respond With a code; 

attempting to receive said code; and 

determining if any received code is a valid code indicating 
a proper data access arrangement. 

* * * * * 


