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The present invention relates generally to telephone keypad
scanning mechanism, and in particular, to a transistor-based telephone
keypad scanning mechanism that uses a constant scanning voltage signal
instead of a pulse signal to reduce pulse-related noise in the telephone

receiver.

BACKGROUND OF THE INVENTION

A keypad and a keypad scanning mechanisms are generally well '

known by those skilled in the art, and their description and function are
described in many publications including US Patent No. 5,512,893, among
others. For the convenience of the readers, however, some of the relevant
portions shall be repeated herein. |

A keypad is a common device for comrhunicating with a
microcontroller or other electronic circuitry and devices. In a microcontroller
application, the software controlling the microcontroller identifies pressed
keys of the keypad as a signal to the microcontroller to perform certain
functions. A keypad consisting of an array of keys is essentially a collection
of switches, each key forming a switch. Each switch (i.e., key) may be
connected independently to an input port of a device, for example, a
microcontroller, to which the keypad serves as an input. The interfacing and

programming necessary to allow input to the device via the keypad is similar

m crocontrol ler or other electronic circuitry and
devices. Imga m crocontrol | er application, the software controlling



keys of the keypad as a signal to the mcrocontroller to performcertain
functions. A keypad consisting of an array of keys is essentially a

col | ection of switches, each key forgi ng a swwtch. Each switch (i.e
key) may be 25 connected independently t© an input port of a device, for
exanple, a m crocontroller, to which the keypad serves as an input.
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must performthe tasks l'isted bel ow . Determine if any keys

have been presfgast perform the tasks llétedlb‘elckaey has been pressed, deternine
whi ch one; and 3. Decide on an action, for exarrpl e, data
entry, basBd on t hel.kBetermine if any keys havatbamspmseed,ed 10 The
m crocontroller nmust performthese tasks in response to a nunber of
activities on the laaygadkey has been pressad, datesging wbickn@n®; andl ch detects the
particular activities on a keypad and allows the activities to be
acted upon by the divDesidecorman @ctiomdor examples glatalepiry\hased omtha kéyg a
keypad scanner circuithabwasgressedsm The

10 The microcontroller must perform these tasks in response to a number of

activities on the keypad.

An integral element which detects the particular activities on a
keypad and allows the activities to be acted upon by the device to which the
keypad provides input is a keypad scanner circuit or mechanism. The

15 keypad scanner mechanism is the device and process by which the rows
and columns of a matrix keypad are examined to determine whether keys
have been pressed and, if so, which keys. Although there are now very
sophisticated analytical means for detecting the depression of a key and
distinguishing between a true depression versus an inadvertent contact,

20 fundamentally, the fundamental function of the keypad scanner circuit or
mechanism is to transfer a signal from the keypad to the input port of the
microcontroller or some other devices to alert the receiving device that a key
has been depressed. '

Prior to the present invention, this signal has always been in a form of

25 a pulse. So for instance, in a cordless phone system, a microcontroller
would continuously send out a frequency of pulses to a matrix keypad.
Each keypad would have a unique set of dual lines, and each line would
have a contact point which, when a particular keypad is depressed, would

be electrically joined to the other contact point so as to disturb the pulse



15 keypad scanner nechanismis the device and process by which the rows
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have a keypad scanning circuit which reduces or eliminates pulse-related
noise in a telephone receiver.

10

OBJECT OF THE INVENTION

It is therefore an object of the present invention to provide a keypad
scanning circuit which does not utilize a pulse signal to detect a depression
15 of a key on the keypad.
it is another object of the present invention to provide a keypad
scanning circuit which utilizes a signal which would eliminate or reduce the

type of noise in receiver which is associated with pulse signals.
20 SUMMARY OF THE INVENTION

The preferred embodiment of the present invention is a transistor-
based telephone keypad scanning mechanism that uses a constant
scanning voltage signal instead of a pulse signal to reduce pulse-related

25 noise in the telephone receiver. It is particular useful for a cordless
telephone keypads that have very small keys.

The mechanism circuit includes a plurality of C lines and R lines

which are initially electrically unconnected to each other. Each line



Al though this type of keypad depression detection circuit has been 5
generally effective and is widely in use, for sone cordl ess phones, the

pul se signal is undesirable as it cap create noise in the tel ephone's
receiver. G ven the obvious inportarte of a clear reception, it would
be desirable to have a keypad scanning circuit which reduces or
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20 SUVVARY OF THE | NVENTI The preferred enbodi nent of the
present ingentjoimed.s a transistor- based tel ephone keypad scanni ng
mechani smthat uses a constant scanni ng vol tage signal instead of a
pul se signal to redtagh plithe R liheg éal coanected dosthei baseneoft @ | tegrisister.r ebhe ver .
It is particular useful for a cordless t el ephone keypads that have
very smal | keyerresponding collector of the transistor and the corresponding C line are
connected to a microcontroller and tied high to a DC voltage source. The
emitter of the transistor is connected to a ground. When no key is
10 depressed, all of the C lines and the collector lines are at the voltage level
that of the voltage source. When a key is depressed, both the collector and
the C line corresponding to the key is pulled to ground. The microcontroller,
by determining which lines 'experienced the drop in voltage, determines .

which of the keys has been depressed.

15
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic diagram of the preferred embodiment of the
circuit for the pulseless keypad scanning mechanism.
20
FIG. 2 is a samplé keypad matrix layout utilizing the mechanism of
FIG. 1.
DETAILED DESCRIPTION OF THE INVENTION
25

It was appreciated by the inventors that a noise in a cordless
telephone receiver can be caused by the pulse signals used by a keypad

scanning mechanism. It was also appreciated by the inventors that the



The mechanismcircuit includes a plurality of Clines and R |lines
which are initially electrically unconnected to each other. Each |line

4 termnates to a contact point. A upique pair of one Cline and one
R line corresponds to each key of the keypad and the contact point
for each line is pl aced under each key. The key has a nmetal plate on

points are ol culse felpiey nateTh g elehoh®) reBevER Ry? b SHEnibithel P
connected to trggﬁ%ﬂﬁtrﬁf Bélsbréﬁgﬁéﬁmh-aw\‘r’v-level cor?éiéﬁteﬁ??(}gltt d%?dg#ag%f?r of

the transistor e corresp Ing Cline are connec

m crocontrol | egand vorsl O wWay @ %Iéﬁiérﬁgf[ﬁp%i%;/ inhe kegpad arnigg  of

the transistor Ts connected to a ground. Wen no s 1 depressed,

all of the C ldireaR ig roei leaehasf the keys i ehérkeyped wWHh admiyey Pair of
that of the voltage ggur? ce. en a key irkgydepressey, both the collector and

t he C |ine5corD@s/ivesliwith tao ddméadtepoint fprildaett tive gamdinal. thirfde contact point
m crocontrol |l er, by determ ning which |lines experienced the drop in
vol t age, det eraonnested to a gminchfarfa tatal efelred aontast poitép ferseach key in the
keypad. Each of the DC lines would be connected to a microcontroller.
Each key would have a metal plate on the bottom side of the key such that
when a key is depressed, all three contact points will be electrically
10 connected. Hence the depression of a key would connect the two DC
contact points to the ground contact point and thus bringing down the DC
lines to ground. The drop in the voltage would be detected by the
microcontrofler and by determining which unique set of DC lines .
experienced the drop in voltage, the microcontroller would recognize that
15 the key was depressed.

One shortcoming to this method was that it required the use of three
contact points underneath each of the keys in the keypad. For the cordless
telephones, and especially those with very small keypads, fitting three
contact points under each key is difficult. Moreover, having three contact

20 points means that all three points must be contacted in order to detect the
depression of the key instead of making contact with just two contact points.
This can be problematic because the keys are often flexible and can tilt
when depressed. The tilting motion may prevent the key from contacting all
three contact points making it difficult to ensure that all three contact points

25 are electrically joined when a key is depressed.
It was appreciated by the inventors that having two contact points for

each of the keys is more effective in ensuring that the contact points are

electrically joined when a key is depressed. To eliminate the third line, the



BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a schematic

di,agram of the preferred enbodi nent of the circuit for the pul sel ess
keypad scanning mechanism 20 FIG 2 is a sanple keypad nmatri x
| ayout utilizing the nechani sm of FI% 1. DETAI LED DESCRI PTI ON
OF THE I NVENTI ON 25 It was appreciated by the inventors that
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e.g., 3.6 volts. One way a keypa scan
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poi nt 5 "OFF", "HOLD", "VOLUME", "REDIAL", "CHANNEL", "MEM/PROG", has two
contact points under the key, one contact point. corresponding to a C line,
and a second contact point corresponding to an R line. So for instance,
following the matrix layout of FIG. 2, the key having the number "1" would
have the lines C1 and R1; the key having the number "0" would have the

10 lines C5 and R3; the key having the word "CHANNEL" would have the lines
C3 and R4, and so on.

Referring now to FIG. 1, lines C1 through C5 are all connected to a
DC voltage source VBatt, preferably 3.6 volts via biasing resistors of 10K,
and to the microcontroller 100. The lines R1 though R4 are connected to the

15 base of transistors T1 through T4 and to a ground via resistors of 10K. The
collectors, E1 through E4, of all the transistors are connected to a DC
voltage source, VBAtt, preferably 3.6 volts, via biasing resistors of 1K and
also to the microcontroller 100. The emitters of the transistors are all tied to
a ground.

20 Each of the keys is identical to each other in its structure, function and
operation. Therefore, only one of the keys, the key having the number "1"
shall be used to illustrate the operation of the circuit.

Before the key, "1%, is depressed, the inputs to the microcontroller
100, C1 and E1, are both high. The microcontroller 100 recognizes this to

25 mean that the key has not been depressed. When the key is depressed, the
contact points corresponding to lines C1 and R1 are electrically joined.
Hence, R1 is now high which turns on the transistor T1. Since the emitter of

T1 is tied to the ground, this pulls both E1 and R1, and hence C1, to ground.



connected to a ground for a total of three contact points for each key in

t he keypad. Each of the DC |Iines would be connected to a
m crocontrol | er. Each key woul d have_a netal plate on the bottom side
of the key such that when a key is d%pressed, all three contact

points will be electrically 10 connected. Hence the depression of a key
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m crocontrol | Qforwbﬂdrte%an&eg%é@ thd punide® &Vt veAcltass ahatethe key "1"
One shortcomng to this method was that it required the use of three

cont act poi nt shagpesmeapressadh of the keys in the keypad. For the cordless
t el ephones, and especially those with very small keypads, fitting three
contact pobnts undeAlteagh ey presents invamtion Wase describddhin ngpferenee tord act
20 poi nts neans that all three points nust be contacted in order to
detect the telaphoneskeypadofit isheomtemplaiedcthat dhe palselessc kaypad sdanmingist
two contact points. This_can be problematic because the keys are

of ten flexibl Citohlt @@y be|used in othgreappligationseatherrbani just fof talepbanesy
prevent the kg&gfrom cont actin ntact points nmaking it

difficult to eMBefieeteng mmﬂﬁoﬂﬁwgtl@leceﬁ#ﬁsciﬁt&ﬁ?%@ig I CaRNINGe AkWPAa 1)
| eventors. 1 hatadaienATIRyGRoA eRepTG ranslstpgpased EHdul Uias ShEWR here 3%
10  way of disclosing the preferred embodiment of the present invention, it is
contemplated that other circuits are possible which utilize the same
principles and equivalent circuitry as the present invention.
More generally, it is also contemplated that the present invention
may be embodied in other specific forms without departing from the spirit or
16  essential characteristics thereof. The presently disclosed embodiments are,
therefore, to be considered in all respects as illustrative and not restrictive,
the scope of the invention being indicated by the appended claims and all
changes which come within the meaning and range of equivalency of the

claims are, therefore, to be embraced therein.



each of the keys is nore effective in ensuring that the contact points are
electrically joined when a key is depressed. To elimnate the third |ine,

t he 6 preferred
enbodi mrent of the present invention is a t8 ansi st or - based scanner

mechani smas shown in FIG 1. FIG 2 is a sanple phone keypad
matrix |layout utilizing the keypad scanning circuit of FIG 1. Each
of the keys, 1 through 0, "*, "#", "PHONE', 5 "OFF", "HOLD', "VOLUME",
"REDI AL", "CHANNEL", "MEM PROG', has two contact points under the
key, one cont gsf ARt corresponding to a C line, and a second
contact point corresponding to an R1line. So for instance,- --- - -follaow ng

the matrix layout of FIG 2, the key having the nu vl - have
the lines Cl and Rl; the key having the number "0 ”ﬂ'ﬂ’wm!@m’i&mlo :
lines C5 and R lainine key having the word "CHANNEL" woulc < nes

C3 and R4, and so on. Referring nowto FIG 1, lines Cl through
C5 are all connected to a DC vol tage source VBatt, preferably 3.6
volts via biasing resistors of 10K ~and to the m crocontroller 100.
The lines Rl thoughh Raulselessorkeypadd scanning mechapis@ oncomanatest dps an
through T4 and to a.grqound via resistors of 10K The cqllectors, El1

t hrough E42 ofel%ﬁtfoﬂiqgle instemaent; faving e & okpRadejaradement and having a
microcontroller, said mechanism for each key in the keypad comprising:

a transistor with a collector, emitter, and base, the collector connected

to a DC voltage source and to a first input to the microcontroller, and the

3

4

5

6 emitter connected to a ground;
7 a first contact point connected to a DC voltage source and to a
8 second input to said microcontroller;

9 a second contact point connected to the base of said transistor and to
0 a ground;

11 wherein said first and second inputs to the microcontroller are high
12 when said key is not depressed, and a depression of said key electrically
13 connects said first and second contact points, and said first and second

14  inputs are pulled to ground.

1 2 A method of scanning a keypad in a telephone system without
2 inducing keypad scanning pulse-related noise in a telephone receiver of the
3 telephone system, said method comprising the following steps:

4 providing each key of the keypad with a pair of unique contact points;
5 coupling each contact point of the pair to an input of a microcontroller;
6 supplying each input of the microcontroller with a DC voltage;

7 providing a mechanism wherein if a key is depressed, the input to the
8 microcontroller drops from the DC voltage level to a logical ground;



vol tage source, VBAtt, preferably 3.6 volts, via biasing resistors-of--1K

and also to the mcrocontroller 100. The em tt(ﬁﬂ",ﬂf Lstors
are all tied to a ground. 20 ach of t Jm ﬂ”'wgﬁg"zal to
each other in its structure, function and oper ati of. Thexelsol &, only
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vol t age ind'tts ingiuts, Cl and E1. By recognizing that lines ClL and El1

correspond 4 o YRBSIRWY. havi ng the number "1", it concludes that the key "1"
has been depressed. 5 Al t hough the present invention was described
inreference to a t el ephone keypad, it is contenplated that the

pul sel ess keypad scanni ng circuit may be used in other applications

ot her than just for tel ephones



where the elimnation of the pulse is desirable in scanning a keypad. In
addition, although a specific transistor-based circuit was shown here as a
10 way of disclosing the preferred enbodi nent of the present invention, it
S contenpl ated that other ci ag%iaﬁ possi bl e which utilize the
same princi pl es and equi val ent | as the present invention.
More generally, it is also contenplated that the present invention

may be enbodied in other specific fornms without departing fromthe spirit

or 15 essential characteristics thereof. The pre | y disclosed
enbodi nents are, PUL%@.@#% éEYE’AR %&ﬁ"&ﬁ”&l ﬁ'&};ﬁl‘“\?@@ects as
illustrative and not restrictive, the scope of the invention being
i ndi cated by the appended cl ains and all changes which conme within

the meani ng ang @?ﬁggtogba@%i HHEne Koypl§ scanning’'Ab&Rarftd tﬁaﬂeﬁgéé) g to

be enbraced ther
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and havi Rgisedn the telephone receiver. The mechanism circuit includes a plurality of C
lines and R lines terminating to a contact point. A unique pair of one C line and
one R line corresponds to each key of the keypad and the contact point for each
line is placed under each key. Each of the R lines is connected to the base of a
transistor. The corresponding collector of the transistor and the corresponding C
line are connected to a microcontroller and tied high to a DC voltage source.
When a key is depressed the inputs to the microcontroller corresponding to the

key is pulled to ground and the key-depression is detected.

FIG. 1
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