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METHOD AND APPARATUS TO FACILITATE 
TRANSMISSION OF TERNARY MOVABLE 
BARRIER OPERATOR INFORMATION 

TECHNICAL FIELD 

[0001] This invention relates generally to movable barrier 
operators and more particularly to the transmission of mov 
able barrier operator information. 

BACKGROUND 

[0002] Movable barrier operators of various kinds are 
knoWn in the art. These include operators that effect the 
selective control and movement of single panel and seg 
mented garage doors, pivoting, rolling, and sWinging gates, 
guard arms, rolling shutters, and various other movable 
barriers. In general, such movable barrier operators typically 
operate (at least in part) by responding to a remotely sourced 
control signal. For example, an individual in a vehicle can 
manipulate a corresponding Wireless remote control device 
to transmit an OPEN command to a given movable barrier 
operator to thereby cause the latter to move a corresponding 
movable barrier toWards an opened position. It is also knoWn 
to effect communications betWeen a movable barrier opera 
tor and various other elements such as, but not limited to, 
tethered and un-tethered control interfaces, displays, light 
ing modules, alarm systems, obstacle detectors, and so forth. 

[0003] One knoWn approach to supporting such commu 
nications makes use of ternary data. Whereas many data 
communications rely upon binary data, ternary data has been 
used for at least some movable barrier operator communi 
cations. It is not alWays readily convenient, hoWever, to 
facilitate the transmission and reception of true ternary data 
(i.e., data that can have any of three different states). Such 
problems can arise, for example, When interfacing a mov 
able barrier operator With a peripheral element that only 
communicates using standard serial hardWare that relies 
upon binary signaling. 

[0004] It is also knoWn that encryption can be used to 
secure a given data transmission. Unfortunately, many 
encryption techniques are relatively expensive to deploy. 
This can be prohibitive When considering the use of encryp 
tion in a highly price sensitive context such as movable 
barrier operators and their peripherals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] The above needs are at least partially met through 
provision of the method and apparatus to facilitate trans 
mission of ternary movable barrier operator information 
described in the folloWing detailed description, particularly 
When studied in conjunction With the draWings, Wherein: 

[0006] FIG. 1 comprises a depiction of prior art ternary 
encoding; FIG. 2 comprises a How diagram as con?gured in 
accordance With various embodiments of the invention; 
FIG. 3 comprises a How diagram as con?gured in accor 
dance With various embodiments of the invention; 

[0007] FIG. 4 comprises a mapping table as con?gured in 
accordance With various embodiments of the invention; 

[0008] FIG. 5 comprises a schematic vieW of a data frame 
as con?gured in accordance With various embodiments of 
the invention; 
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[0009] FIG. 6 comprises a comprises a data frame ?oW 
diagram as con?gured in accordance With various embodi 
ments of the invention; 

[0010] FIG. 7 comprises a data frame ?oW diagram as 
con?gured in accordance With various embodiments of the 
invention; 

[0011] FIG. 8 comprises a data frame ?oW diagram as 
con?gured in accordance With various embodiments of the 
invention; and 

[0012] FIG. 9 comprises a block diagram as con?gured in 
accordance With various embodiments of the invention. 

[0013] Skilled artisans Will appreciate that elements in the 
?gures are illustrated for simplicity and clarity and have not 
necessarily been draWn to scale. For example, the dimen 
sions and/or relative positioning of some of the elements in 
the ?gures may be exaggerated relative to other elements to 
help to improve understanding of various embodiments of 
the present invention. Also, common but Well-understood 
elements that are useful or necessary in a commercially 
feasible embodiment are often not depicted in order to 
facilitate a less obstructed vieW of these various embodi 
ments of the present invention. It Will also be understood 
that the terms and expressions used herein have the ordinary 
meaning as is accorded to such terms and expressions With 
respect to their corresponding respective areas of inquiry 
and study except Where speci?c meanings have otherWise 
been set forth herein. 

DETAILED DESCRIPTION 

[0014] Generally speaking, pursuant to these various 
embodiments, ternary data as corresponds to a movable 
barrier operator is provided and converted into a binary 
format. The binary information is then transmitted to or from 
a movable barrier operator. As Will be shoWn beloW in more 
detail, this process can achieve an encryption effect While 
also serving to ensure compatible use of binary peripheral 
platforms. 

[0015] In a preferred approach, converting the ternary data 
to a binary format comprises mapping each trit of the ternary 
data to a corresponding pair of binary bits. A pair of binary 
bits can represent 4 discrete information elements and in a 
preferred approach, three of these discrete information ele 
ments each correspond to one of the three trit states/levels 
and the fourth discrete information element (Which other 
Wise comprises an illegal value) serves a synchronization 
function. 

[0016] So con?gured, different encoded ternary values in 
a given ?eld can represent a particular corresponding siZe of 
bearer content as is being exchanged betWeen a movable 
barrier operator and a given peripheral and/or the updating 
of rolling code information. The bearer content can com 
prise, for example, non-?xed information that corresponds 
in some Way to the movable barrier operator. It is also 
possible, and actually preferred, to combine such non-?xed 
information With ?xed information (such as, but not limited 
to, ?xed information such as identifying information for the 
movable barrier operator and/or the peripheral platform). 

[0017] It is also possible to combine one or more of the 
above data elements With rolling code bits (Wherein the 
rolling code itself comprises the same rolling code as is 
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otherwise used by the movable barrier operator to authen 
ticate incoming communications and/or communication 
sources). In fact, and as Will be disclosed beloW in more 
detail, the incorporation of rolling code information can 
serve an encryption function as Well. 

[0018] These and other bene?ts may become clearer upon 
making a thorough revieW and study of the following 
detailed description. Referring noW to the draWings, and in 
particular to FIG. 1, it may be helpful to ?rst describe in 
more detail a typical ternary data protocol as one ?nds often 
deployed in conjunction With many movable barrier opera 
tors. Pursuant to the illustrated approach, pulses of similar 
amplitude have one of three different durations. For 
example, a ?rst pulse 10, having a shortest duration, can 
represent the data element “0.” A second pulse 11, having a 
medium length duration, can represent the data element or 
state “1.” And a third pulse 12, having a longest duration, 
can represent the data element or state “2.” Such a data 
mapping protocol serves Well to effect a base three-based 
data exchange. As Will be disclosed beloW in more detail, 
these teachings utilize and leverage a ternary approach to 
effect relatively secure and compatible communications 
betWeen a movable barrier operators and corresponding 
peripheral components of choice. In general, hoWever, these 
teachings escheW the speci?c ternary approach just 
described. 

[0019] Referring noW to FIG. 2, in general, these teach 
ings provide a process 20 that itself provides 21 ternary data 
as corresponds to a movable barrier operator and then 
converts 22 that ternary data to a binary format to provide 
resultant binary information. This binary information is then 
transmitted 23 from one platform to another. As Will be 
shoWn beloW, this ternary-to-binary conversion process 
serves, at least in part, as a kind of encryption process Which 
in turn aids in ensuring the authenticity and accuracy of the 
information being transmitted. 

[0020] The ternary data itself can comprise, at least in part, 
bearer data. More particularly, and referring momentarily to 
FIG. 3, pursuant to a preferred (though optional) approach, 
provision of ternary data can comprise prior provision 31 of 
binary bits comprising information that corresponds to the 
movable barrier operator (for example, information sourced 
by, or intended for, a movable barrier operator). Such 
information can optionally comprise, for example, movable 
barrier operator ?xed information 32 such as identifying 
information for a particular movable barrier operator, a 
particular peripheral component, or the like. Such informa 
tion can also optionally comprise (in addition to or in lieu of 
?xed information 32) non-?xed information 33 as again 
corresponds to the movable barrier operator. This non-?xed 
information 33 can comprise bearer data/information (such 
as, but not limited to, platform status information, com 
mands, acknoWledgments, and so forth). As Will be shoWn 
beloW, this non-?xed information 33 can also comprise 
varying quantities of data if desired. 

[0021] These binary bits are then preferably converted 34 
into the aforementioned ternary data. This could comprise, 
in an appropriate platform, a conversion of the binary data 
into ternary data such as that described above With respect 
to FIG. 1. In general, such an approach need not be used. 
Instead, the binary data can be converted into a binary-bit 
based ternary format (With an illustrative example being 
provided further beloW). 
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[0022] As mentioned above, these teachings contemplate 
converting such ternary data into binary information. In a 
preferred approach, hoWever, this does not comprise a 
simple reversal of the binary-to-temary process just 
described. Instead, the ternary-to-binary conversion step 
comprises, in a preferred approach, mapping each trit of the 
ternary data to a corresponding pair of binary bits. To 
illustrate, and referring momentarily to FIG. 4, the ternary 
data element “0” (Which corresponds to the usual binary data 
element “0”) maps to the binary pair “01.” In similar 
fashion, ternary “1” (Which corresponds to usual binary “l”) 
maps to the binary pair “10” and ternary “2” (Which corre 
sponds to usual binary “ll”) maps to the binary pair “11.” 

[0023] This leaves an otherWise unused binary pair “00.” 
Pursuant to a preferred approach, this otherWise illegal value 
can serve a synchronization function When facilitating com 
munications as betWeen a movable barrier operator and one 
or more peripheral components When using a binary format 
that otherWise has no synchronization mechanism built into 
its format (for example, a stream of binary bits such as: 

[0024] 0110111111101001110111011011111110100111 
01ll0ll0lllllll0l00lll0lll 

Which format lacks a frame marker or other point of 
synchronization). To illustrate, a synchronization sig 
nal/marker comprising this “00” binary pair can be 
used to indicate, for example, the regular end and/or 
start of a frame or message as in the folloWing example: 

[0025] 0001101lll110100101110110001101111111010 
01110111001l0ll0lllllll0l00ll 

Where the bold font “00” regularly spaced binary pairs 
serve as frame markers (and Which, due to their syn 
chronized regular spacing, are readily distinguishable 
from other “00” pairs as may occur for Whatever reason 
(illustratively depicted in the above example With italic 
font). 

[0026] Those skilled in the art Will appreciate that this 
process of converting binary information into ternary infor 
mation, folloWed by conversion of that ternary information 
into corresponding binary pairs, yields, in most cases, a 
different bit sequence (and even a different number of bits) 
as compared to the initial binary information. This difference 
serves, at least in part, a non-key-based encryption technique 
and thereby provides an added element of security With 
respect to the data being transmitted. 

[0027] As mentioned above, and as Will be described in 
more detail beloW, message payloads of differing sizes can 
be accommodated by these teachings. Pursuant to a pre 
ferred approach, for example, at least tWo differently sized 
payloads can be accommodated. It is helpful, hoWever, to 
provide a speci?c indication in a conveyed message regard 
ing Which sized payload is being conveyed. By one preferred 
approach, and referring noW to FIG. 5, a frame 50 of 
otherWise ?xed data comprising, in this illustrative example, 
a ?rst ?eld 51 of ?xed bits and a second ?eld 52 of ?xed bits 
(Where these ?xed bits correspond, for example, to non 
changing information such as source and/or target identify 
ing information) also comprises a ternary value “X”53 
(preferably comprising a corresponding binary pair as per 
the above-described mapping convention). 

[0028] A ?rst particular ternary value 53 can correspond to 
and otherWise indicate provision of bearer content having a 
?rst size While a second particular ternary value 53 can 
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correspond to and otherwise indicate provision of bearer 
content having a second, different size. For example, the 
second value can indicate a smaller sized bearer content than 
does the ?rst value. The third possible ternary state/value 
can correspond to a third size of bearer content if desired. In 
a preferred approach, hoWever, and as Will be described 
beloW in more detail, the third available ternary level can be 
used to identify a rolling code update (for the rolling code 
that is otherWise employed by the movable barrier operator 
in ordinary course of operation). 

[0029] So con?gured, ternary data as ordinarily employed 
by and With a movable barrier operator can be supported in 
a binary context, thereby effecting compatible operation 
With non-temary signal paths and/or peripheral platforms. 
The ternary nature of the source data can also be leveraged 
to aid in characterizing a given communication With respect 
to the size and/or nature of its payload and/or to facilitate 
other systems-related overhead such as synchronization. In 
addition, the processes set forth, as a bene?cial side effect, 
can contribute to the security of the resultant transmissions. 
This security can be enhanced through appropriate data 
manipulation and also through incorporation of the rolling 
code mechanism as is typically employed by the movable 
barrier operator to authenticate incoming signal sources. 

[0030] Referring noW to FIG. 6, some speci?c exemplary 
illustrative examples Will noW be provided. 

[0031] In this ?rst illustrative example, a peripheral com 
ponent (such as, but not limited to, an intrusion-detection 
alarm system) has a 15 (binary) bit payload 60 to commu 
nicate to a movable barrier operator. This payload com 
prises, in this example, non-?xed data that can and Will vary 
in content With need and circumstance. 

[0032] A framing/source/direction header 61 comprises 4 
trits of data (since the participating platform is, likely by 
de?nition, a non-ternary-based platform, these trits each 
preferably comprise a binary pair counterpart as per the 
mapping convention disclosed above. 

[0033] A ?xed code frame 50 as disclosed above (com 
prising, in this example, a 15 bit ?xed code ?eld, a 14 bit 
?xed code ?eld, and a characterizing 1 trit ?eld 53) serves 
to contain, in this example, a ?xed identi?er for the periph 
eral component itself (such as a manufacturer or installer 
assigned identi?er code) that aids the movable barrier opera 
tor in identifying the peripheral component and distinguish 
ing its communications from those of other devices and 
sources. 

[0034] In this example, the characterizing 1 trit ?eld 53 
has a trit value of “0” Which signi?es, in this example, the 
15 bit size of the data payload 60 described above. This ?eld, 
upon receipt, can aid the movable barrier operator With 
respect to recovering that payload 60. 

[0035] The contents of the header 61 and ?xed code frame 
50 are manipulated and processed pursuant to a back-end 
process 62 described beloW. First, hoWever, it may be 
bene?cial to ?rst describe a front-end data manipulation 
process as corresponds to the data payload 60 itself. 

[0036] The present 32 bit (in this example) rolling code 
value as used by the movable barrier operator in incre 
mented by a value of “3” to provided an incremented rolling 
code value 63. In many instances the peripheral component 
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Will already have a correct (or otherWise usable) rolling code 
value by means Well understood in the art and requiring no 
further elaboration here. In other cases, Where substantial 
rolling code synchronization has been lost for Whatever 
reason, the peripheral device can receive an update as 
pertains to the rolling code from, for example, the movable 
barrier itself (a technique for effecting such an update as per 
these teachings is set forth further beloW in this description). 
The 15 bits of the data payload 60 are then combined 
through concatenation With the loWer 16 bits 64 (i.e., the 
least signi?cant bits) of the incremented rolling code value 
63. The 15 bits of the data payload 60 are then exclusive 
ORed With 15 bits of the loWer 16 bits 64 and the resultant 
value then incremented by “1” to yield a 15 bit exclusive 
ORed result 65. In this exemplary approach, this completes 
the front-end data manipulation process that prepares the 
payload data 60 for the manipulations of the back-end 
process 62. 

[0037] Turning noW to that back-end process 62, the 
exclusive ORed result 65 is inverted or mirrored With 
respect to the loWer 16 bits of the incremented rolling code 
64 to provide a reverse ordered series of bits 62C. These 
binary bits are then converted to a ternary form 62D (i.e., 
from a base tWo representation to a base three representa 
tion). For example, by Way of illustration, the value “9” (in 
base ten) Would appear in binary format as “1001.” This 
number in binary, once converted to ternary form, Would 
appear as “100.” In general, hoWever, the peripheral com 
ponent Will not be able to literally calculate or process using 
a ternary data system. Therefore, in a preferred approach, 
these ternary trits are each mapped to a corresponding binary 
pair as described above to provide binary pair encoded trits 
62E. To complete this example, then, the original ternary 
value “100” Would be expressed as the three binary pairs “10 
01 01.” It may therefore be seen that the original binary 
value “1001” is converted into the binary expression 
“100101.” 

[0038] Those skilled in the art Will understand and appre 
ciate that this conversion process therefore provides a 
supplemental bene?t of effectively encrypting the original 
binary expression as a coded expression. It Will further be 
appreciated that incorporation of the rolling code value as 
described above adds a further element of variability and 
hence further serves a kind of encryption purpose as Well 
(With the exclusive ORing, concatenation, and reverse bit 
ordering also contributing at least in part to the encoded/ 
encrypted result). 

[0039] Referring again to the ?xed code frame 50 
described above, the binary data as comprise the ?xed code 
frame 50 are similarly converted to a ternary system and in 
particular are converted to corresponding binary pair 
encoded trits 62A. These binary pair encoded trits 62A as 
comprise the aforementioned ?xed code information are 
then modi?ed in conjunction With the binary pair encoded 
trits 62E as represent the rolling code modi?ed non-?xed 
code information. 

[0040] The precise nature of this modi?cation can vary 
With the needs of a given setting and/or the preferences of 
the designer. Pursuant to one approach, this modi?cation 
comprises combining the trits, on a trit by trit basis, of the 
binary pair encoded trits 62A as represent the non-?xed code 
information With the binary pair encoded trits 62E as rep 
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resent the ?xed code information and then retaining the least 
signi?cant bit of the resultant combination. For example, the 
20th bit of the ?xed code information is added to the 20th bit 
of the non-?xed code information and the least signi?cant 
bit of the resulting sum is then retained as the modi?ed result 
62B. Preferably this modi?cation occurs With respect to both 
the 15 bit ?xed code ?eld information 51 and the 14 bit ?xed 
code ?eld information 52 (in combination With the charac 
teriZing ?eld 53). 

[0041] The resultant ?xed code information modi?ed 
binary pair encoded trits 62B are then interleaved With the 
non-?xed code information modi?ed binary pair encoded 
trits 62E to provide a set of 40 binary pair encoded inter 
leaved trits 62G. These are then preferably combined With 
the original header 61 to provide a resultant message 62H 
that comprises, in this example, 44 trits that are encoded as 
44 binary pairs (i.e., 88 binary bits). 

[0042] The above process permits up to 15 bits of non 
?xed data to be encoded and communicated to or from a 
movable barrier operator using familiar concepts, strengths, 
and resources (such as ternary data and rolling code main 
tenance and usage) of the movable barrier operator. Refer 
ring noW to FIG. 7, if desired, a reduced data capacity can 
also be accommodated. In the example, shoWn, the non 
?xed code ?eld 70 Will accommodate 7 bits of data. Here, 
during the front-end processing of the non-?xed informa 
tion, these 7 bits of non-?xed code 70 are effectively padded 
With a next 8 bits of the incremented-by-3 rolling code value 
63 (that is, the next 8 bits as folloW the ?rst 16 bits 64 as 
Were already applied for concatenation to the non-?xed code 
70 information). The resultant 15 bits are then again exclu 
sive ORed With the lower 16 bits of the incremented rolling 
code value 64 and concatenated With “1” as described above. 
The back-end process 62 than executes as described above. 

[0043] If desired, the characterizing trit 53 in the ?xed 
code information 50 can have a value or state that corre 

sponds to and indicates that the non-?xed code siZe com 
prises the 7 bit quantity rather than the 15 bit quantity 
provided above With respect to FIG. 6. This in turn Will 
permit a receiving platform to ascertain Whether the result 
ant message contains 7 bits of non-?xed information or 15 
bits of non-?xed information and hence Whether to reverse 
the front-end process as corresponding to the one or the 
other. 

[0044] These described processes presume that the encod 
ing platform has an accurate value for the present rolling 
code. It is possible, for a variety of reasons, that this may not 
alWays be the case. In some cases the source platform may 
be able to independently ascertain that its present value for 
the rolling code is unsynchroniZed or otherWise inaccurate. 
In other cases, the source platform may be able to deduce 
this situation upon having its message rejected by the 
receiving platform. In such a case it may be helpful and/or 
desirable to provide a mechanism Whereby a platform can be 
provided With an updated rolling code value to thereby 
re-establish its rolling code synchronicity. 

[0045] Referring noW to FIG. 8, the above described 
processes can be modi?ed to accommodate a message that 
essentially serves to transmit a present rolling code value. 
Pursuant to this approach, a present rolling code value 63 
(incremented again by the value “3” in this illustrative 
embodiment) is submitted to the above described back-end 
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process Without prior combination With any user data. The 
characterizing ?eld 53 can again be set to a value, this time 
a value indicating that the resultant message comprises the 
rolling code value (incremented by “3”) and does not 
contain other non-?xed code information. 

[0046] The above described processes are suitable for 
implementation via any number of presently knoWn plat 
forms and no doubt other platforms as Will be developed 
hereafter. Generally speaking, and referring noW to FIG. 9, 
a suitable enabling apparatus 90 (such as, but not limited to, 
a movable barrier operator or a device that communicates 
With a movable barrier operator) preferably has at least a ?rst 
memory 91 containing the ternary data that is to be trans 
mitted as betWeen a movable barrier operator and a periph 
eral device. A ternary-to-binary converter 92 is operably 
coupled to this ?rst memory 91 and serves to convert the 
ternary data into corresponding binary data. 

[0047] More particularly, and pursuant to a preferred 
approach as set forth above, the ternary data comprises a 
binary expression of ternary data Which the ternary-to 
binary converter 92 then converts to corresponding binary 
pairs. A transmitter 93 receives this converted information 
and transmits the information to a given recipient (those 
skilled in the art Will recogniZe that this transmitter 93 can 
use a Wired/cabled pathWay (such as an electrical conductor 
or an optical ?ber) or a Wireless pathWay (such a radio 
frequency carrier, a freespace optical carrier, an ultrasonic 
carrier, and so forth). 

[0048] The ternary data contained in the ?rst memory 91 
can be sourced in various Ways. One optional but preferred 
approach begins, in part, With provision of a user data 
memory 94B that contain non-?xed binary user data and a 
rolling code memory 94C having rolling code data stored 
therein (such as a present rolling code value as incremented 
by “3”). Data from these tWo memories 94B and 94C are 
input to an exclusive OR 95 Which provides its output to a 
concatenator 96. This concatenator 96 also operably couples 
to receive, in this illustrative embodiment, rolling code data 
from the rolling code memory 94C. So con?gured, the 
concatenator 96 serves to concatenate the output of the 
exclusive OR 95 With rolling code data. 

[0049] A reverse bit orderer 97 operably couples to the 
concatenator 96 and serves to reverse order the concatenated 
output of the concatenator 96. The output of the reverse bit 
orderer 97 then operably couples to a binary-to-ternary 
converter 98 Which serves to convert the binary data to 
binary-expressed ternary data as described above. 

[0050] In this depicted embodiment an interleaver 99 
couples to the binary-to-ternary converter 98 and a source of 
?xed code information 94A and interleaves the incoming 
data streams from these tWo sources (if desired, the ?xed 
code information can be developed as described above). The 
interleaved data output of the interleaver 99 then couples to 
the ?rst memory 91. So con?gured and arranged, the inter 
leaved data from the interleaver 99 can comprise the ternary 
data that is then provided by the ?rst memory 91 to the 
ternary-to-binary converter 92 described above. 

[0051] So con?gured, the native capability of a movable 
barrier operator to process ternary data, along With the 
maintenance and use of a rolling code, is effectively lever 
aged and utiliZed to facilitate relatively secure communica 
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tions as between such a movable barrier operator and one or 
more peripheral components/devices. Those skilled in the 
art Will recognize that the blocks described above can be 
implemented using corresponding discrete physical ele 
ments and/or through us of a partially or Wholly program 
mable platform. As many movable barrier operators com 
prise a programmable controller, in many instances it Will 
likely be preferred to simply program the controller in 
accordance With the teachings. 

[0052] Those skilled in the art Will recogniZe that a Wide 
variety of modi?cations, alterations, and combinations can 
be made With respect to the above described embodiments 
Without departing from the spirit and scope of the invention, 
and that such modi?cations, alterations, and combinations 
are to be vieWed as being Within the ambit of the inventive 
concept. 

1. A method comprising: 

providing ternary data as corresponds to a movable barrier 
operator; 

converting the ternary data to a binary format to provide 
binary information; 

Wirelessly transmitting the binary information. 
2. The method of claim 1 Wherein converting the ternary 

data to a binary format further comprises mapping each trit 
of the ternary data to a corresponding pair of binary bits. 

3. The method of claim 2 Wherein Wirelessly transmitting 
the binary information further comprises transmitting pairs 
of binary bits, Wherein each of the pairs of binary bits 
potentially represents one of: 

a particular ternary value; 

an illegal value. 
4. A method comprising: 

providing ternary data as corresponds to a movable barrier 
operator; 

converting the ternary data to a binary format to provide 
binary information, Wherein converting the ternary data 
to a binary format further comprises mapping each trit 
of the ternary data to a corresponding pair of binary 
bits; 

transmitting the binary information, Wherein transmitting 
the binary information further comprises transmitting 
pairs of binary bits, Wherein each of the pairs of binary 
bits potentially represents one of: 

a particular ternary value; 

an illegal value, Wherein the illegal value serves a syn 
chroniZation function. 

5. The method of claim 4 Wherein: 

a ?rst particular ternary value for the particular ternary 
value corresponds to bearer content having a ?rst siZe; 

a second particular ternary value for the particular ternary 
value corresponds to bearer content having a second 
siZe, Which second siZe is different than the ?rst siZe; 

a third particular ternary value for the particular ternary 
value corresponds to updating a rolling code as is 
employed by the movable barrier operator. 
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6. The method of claim 1 Wherein providing ternary data 
further comprises: 

providing binary bits comprising information correspond 
ing to the movable barrier operator; 

converting the binary bits into the ternary data. 
7. The method of claim 6 Wherein providing binary bits 

comprising information corresponding to the movable bar 
rier operator further comprises providing binary bits as 
correspond, at least in part, to ?xed information correspond 
ing to the movable barrier operator. 

8. The method of claim 7 Wherein the ?xed information 
comprises identifying information. 

9. A method comprising: 

providing ternary data as corresponds to a movable barrier 
operator, Wherein providing ternary data further com 
prises: 

providing binary bits comprising information correspond 
ing to the movable barrier operator Wherein providing 
binary bits comprising information corresponding to 
the movable barrier operator further comprises provid 
ing binary bits as correspond, at least in part, to ?xed 
information corresponding to the movable barrier 
operator Wherein the ?xed information comprises iden 
tifying information, Wherein providing binary bits as 
comprising information corresponding to the movable 
barrier operator further comprises providing binary bits 
as correspond, at least in part, to non-?xed information 
corresponding to the movable barrier operator; 

converting the binary bits into the ternary data; 

converting the ternary data to a binary format to provide 
binary information; and 

Wirelessly transmitting the binary information. 
10. A method comprising: 

providing ternary data as corresponds to a movable barrier 
operator, Wherein providing ternary data further com 
prises: 

providing binary bits comprising information corre 
sponding to the movable barrier operator; 

converting the binary bits into the ternary data, and 

combining at least some of the binary bits With rolling 
code bits; 

converting the ternary data to a binary format to provide 
binary information; 

transmitting the binary information. 
11. The method of claim 10 Wherein combining at least 

some of the binary bits With rolling code bits further 
comprises: 

exclusive ORing the binary bits With the rolling code bits 
to provide encrypted bits; 

concatenating the encrypted bits With the rolling code bits 
to provide resultant bits; 

reverse ordering the resultant bits to provide reverse 
ordered bits; 
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and wherein converting the binary bits into the ternary 
data further comprises: 

converting the reverse ordered bits into the ternary data. 
12. The method of claim 11 and further comprising: 

interleaving the ternary data With other ternary data prior 
to provide interleaved ternary data; 

and Wherein converting the ternary data to a binary format 
to provide binary information further comprises: 

converting the interleaved ternary data to the binary 
format to provide the binary information. 

13. The method of claim 12 Wherein interleaving the 
ternary data With other ternary data further comprises: 

providing additional binary bits comprising information 
corresponding to the movable barrier operator; 

converting the additional binary bits comprising informa 
tion corresponding to the movable barrier operator into 
intermediate ternary data; 

modifying the intermediate ternary data using rolling code 
information to provide the other ternary data. 

14. The method of claim 13 Wherein modifying the 
intermediate ternary data using rolling code information 
further comprises: 

modifying the intermediate ternary data using the ternary 
data. 

15. The method of claim 14 Wherein modifying the 
intermediate ternary data using the ternary data further 
comprises: 

combining each trit of the intermediate ternary data With 
a corresponding trit of the ternary data to provide a 
resultant multi-trit value; 

selecting a particular trit of each resultant multi-trit value 
to comprise the other ternary data. 

16. The method of claim 15 Wherein selecting a particular 
trit of each resultant multi-trit value further comprises 
selecting a least signi?cant trit of each resultant multi-trit 
value. 

17. The method of claim 1 Wherein transmitting the binary 
information comprises transmitting the binary information 
to at least one of: 

a movable barrier operator; 

an alarm system; 

a sensor. 

18. A method of facilitating a communication as betWeen 
a movable barrier operator and a peripheral device, com 
prising: 

providing data to be transmitted, Wherein the data com 
prises, at least in part, ternary data; 

encrypting the data, at least in part, by converting at least 
some of the ternary data into corresponding binary 
data; 

Wirelessly transmitting the corresponding binary data. 
19. The method of claim 18 Wherein encrypting the data 

further comprises converting at least some trits as comprise 
the ternary data into corresponding binary pairs, such that 
each so-converted trit is represented by a corresponding 
binary pair. 
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20. A method of facilitating a communication as betWeen 
a movable barrier operator and a peripheral device, com 
prising: 

providing data to be transmitted, Wherein the data com 
prises, at least in part, ternary data; 

providing initial data to be transmitted, Wherein the initial 
data comprises, at least in part, initial binary data; 

providing rolling code bits; 

exclusive ORing at least some bits of the initial binary 
data With at least some of the rolling code bits to 
provide a resultant set of bits; 

reverse ordering the resultant set of bits to provide reverse 
ordered bits; 

converting the reverse ordered bits into corresponding 
ternary data to provide the ternary data; 

encrypting the data, at least in part, by converting at least 
some of the ternary data into corresponding binary 
data; and 

transmitting the corresponding binary data. 
21. The method of claim 20 Wherein providing initial data 

to be transmitted, Wherein the initial data comprises, at least 
in part, initial binary data further comprises providing initial 
data that selectively comprises either of 15 binary bits and 
7 binary bits. 

22. An apparatus comprising at least one of a movable 
barrier operator and a device that communicates With a 
movable barrier operator, comprising: 

a ?rst memory having ternary data to be transmitted as 
betWeen the movable barrier operator and the device 
that communicates With a movable barrier operator; 

a ternary-to-binary converter being operably coupled to 
the ?rst memory and having a binary data output; 

a transmitter operably coupled to the binary data output. 
23. An apparatus comprising at least one of a movable 

barrier operator and a device that communicates With a 
movable barrier operator, comprising: 

a ?rst memory having ternary data to be transmitted as 
betWeen the movable barrier operator and the device 
that communicates With a movable barrier operator; 

a ternary-to-binary converter being operably coupled to 
the ?rst memory and having a binary data output; 

a transmitter operably coupled to the binary data output; 

a user data memory having binary user data stored 

therein; 

a rolling code memory having rolling code data stored 
therein; 

an exclusive OR having inputs operably coupled to the 
user data memory and the rolling code memory; 

a concatenator being operably coupled to an output of the 
exclusive OR and the rolling code memory; 
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a reverse bit orderer being operably coupled to an output 
of the concatenator; 

a binary-to-temary converter having an input operably 
coupled to an output of the reverse bit orderer and 
having an output operably coupled to an input of the 
?rst memory. 

24. The apparatus of claim 23 Wherein the binary data 
output of the ternary-to-binary converter comprises a binary 
pair data output. 

25. The apparatus of claim 24 Wherein the ternary-to 
binary converter comprises means for converting at least 
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some trits of the ternary data into corresponding binary 
pairs, such that each such trit is represented by one corre 
sponding binary pair. 

26. The apparatus of claim 23 and further comprising 
interleaving means for interleaving trits as output from the 
binary-to-temary converter With ?xed code information as 
corresponds to the apparatus to provide trits as are input to 
the ternary-to-binary converter. 


