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Although market data collection methods are well known in the prior art, they have proven to be unsatisfactory be-
cause of the large margin for error. With the advent of electronic control and supermarket scanner, this margin for error
can be considerably diminished using the method of the present invention. The market data survey method of the present
invention uses data collected from a plurality of diverse locations (6, 6') in a pluralicy of categories, using a telephone type
link (30, 36, 42), for accumulative processing of the collected data by a microcomputer (10, 12, 14). In response to a prompt
message in a sequence thereof on display device (32), the data inputs are collected using either keyboard (70), barboard

(29) and/or wand (18, 28) and displayed by the display device to enable confirmation prior to transfer o a bulk memory ;
(16) for later processing by the microcomputer. Once data confirmation is complete and the data transferred to the bulk |
memory, the next prompt message in the sequence appears on the display device to recycle the sequence, thus enabling the '’
independent storage and processing of each product transaction emanating from each individual unit location.
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1
MARKET SURVEY DATA COLLECTION METHOD
TECHNICAL FIELD

The present invention relates to a method for inde-

pendently, electronically collecting market survey data
for temporary storage thereof at diverse locations for
5 ubsequent transmission thereof from such diverse loca-

e tlons over a telephone type link for accumulative

processing at a remote data processor.
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2
BACKGROUND ART

* Market survey data collection systems are well known

in the art. One of the more common prior art systems for
collecting such data involves the use of survey booklets
or_questionnaires which are mailed to a diverse group of
panelists, individually handwritten into by the panelists &
to record the survey data relating to their particular
shopping habits for various identified products, mailed .
back to the survey company by the panelists where the data
is keypunched and then read into a data processor or
computer for accumulative processing of all of this data.
This procedure, although satisfactory under most circums~-
tances, is time consuming, costly and provides many oppor-
tunities for erroneous data entry due to carelessness
either by the panelist who 1is writing in the data by hand
or by the keypunch operator who is subsequently encoding
the handwritten data. With the advent of electronic
inventory control and supermarket scanners theré has been
considerable interest in bringing market data collection
into the electronic age. An example of such prior art
attempts is disclosed in U.S. ?atent Nos. 3,942,157 and
4,016,542 which relate to electronic notebooks, such as
marketed under the name SCOREPAD by Azurdata Inc., for
electronically collecting data, such as for inventory con-
trol, for subsequent transmission to a central computer.
SCOREPAD terminals also employ a scanning wand in certain
instances for inputting UPC product code type data.
However, to applicants' gnowledge, such a system has not

been employed in connection with electronic collection of

g

market survey data from diverse panelists, such as in the

home, nor do such systems employ an interactive prompt

"

message sequence, such as one responsive to confirmation
of proper data entry in order to minimize the potential
for erronecus data entry.

The use of scanning wands or optical readers, because
of the standardized UPC product codes, has become popular
in electronic inventory control systems in an effort to
both minimize error and accelerate entry of UPC and other

types of product code data. An example of such prior art

S BUREADN
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. 3
scanning systems is disclosed in U.S.

4,118,687 and 3,665,164, both of which are point-of-sale
type systems and neither of which is involved with inde-
pendent electronic data collection from diverse panelists
5 for accumulative central processing, such as where the
iﬂdependent data collection is in response to an interac-

Patent Nos.

tive prompt message sequence, such as one responsive to

confirmation of proper data entry in order to minimize the

potential for erroneous data entry. Other prior art OCR

10 scanning systems per se, by way of example, are disclosed
in U.S. Patent Nos. 4,143,358; 4,088,981; 3,826,900;
3,798,421; 3,752,958; 3,717,750; 3,760,162; 4,025,766 and
3,876,863 while U.S. Patent Nos. 4,072,859 and 4,158,194

_ disclose prior art systems similar to U.S. Patent No.

15 4,118,687. None of these prior art data collection
systems known to applicants, however, employ an optical
scanner as the sole data input device for both UPC product
code type data and supplementary market survey data, nor
employs the aforementioned prompt message interaction

«0 within the data base.
Thus, despite the widespread use of electronlcs over

at least the past ten years in connection with market type
data and despite the problems inherent in the conventional
market survey data collection methods employing handwrit-
ten questionnaires, no satisfactory prior art system or
method known to applicants has been developed which
enables rapid collection at a central location of market

25

survey data independently collected at a plurality of
diverse locations for accumulative processing with minimal

“ 30 error potential.
These disadvantages of the prior art are overcome by

L}

the present invention.
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DISCLOSURE OF THE INVENTION

The present invention relates to a method for inde-

pendently electronically collecting related market survey
data from a plurality of diverse locations for temporary
storage at each of the independent diverse locations where
the data is collected for subseguent transmission thereof
from the independent diverse locations over a telephone
type link for accumulative processing thereof at a remote
central electronic data processor. The method at each of
the independent data collection locations includes the
step of electronically independently displaying an in-
teractive changeable prompt message display on a visual
display device indicating a particular one of a plurality
of market survey information categories in a predefined
sequence of these categories. A market survey data inpué
signal, which comprises an actual data input corresponding
to the particular displayed category, is.provided to a
buffer storage means in response to the interactive prompt
message display. This provided signal is selectively in-
teractively processed in a microcomputer in accordance
with the predefined sequence. The actual data input from
the buffer storage is displayed on the visual display
device, such as an alphanumeric display device, in order
to enable verification of the correctness~of the input in
which instance a confirmation command input signal may
then be provided to the microcomputer. The content of the
buffer storage is temporarily stored in a static memory in
response to the confirmation command input signal, with
the visual display being changed so as to display the next
prompt message in the sequence. The sequence defines a
market survey data transaction expository of each product
with the interactive sequence recycling for each market
transaction for enabling independent integral storage for
each product transaction at the diverse location. The
market survey data is input via optical scanning of both a
UPC product code and a barboard array of such codes or via

optical scanning in. conjunction with a keyboard input. 1In

order to transmit the stored data to the remote central

]

s
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to the telephone type link via a telephone handset to

provide a digital data transmission signal on a character

by character basis. A FULL memory prompt message display

is provided and further storage in the static memory is
disabled when the static memory contains insufficient
storage space for storage of a complete market transaction
for a product. The seqguence may be directly advanced to
provide the next corresponding prompt message display in
response to provision of a confirmation command input sig-
nal during a prompt message display so that inapplicable

product categories may be omitted. Thus, in accordance

with the above method subsequently trgnsmitted market sur-
vey data may be rapidly independently collected at a cent-
ral location from a plurality of independent diverse loca-
tions for accumulative processing thereof.with minimal
error potential, such as resulting from the prompting

e interaction with the data base and the regquired

sequenc
Moreover, the prompting

verification of data being input.
sequence guarantees the completeness of the data since the

prompting will preferably not advance the sequence without

a data entry.
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i ‘BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a functional block diagram of a preferred
embodiment of the market survey data collection system of

‘the present invention;

FIG. 2 is a logic schematic diagram of the
microprocessor- control portion of the system of FIG. 1;
' FIG. 3 is a logic schematic diagram of the bulk
memory portion of the system of FIG. 1;
FIG. 4 is a timing diagram of the divide-by-7 circuit
portion of the bulk memory of FIG. 3; |
"FIG. 5 is a block diagram of the wand control portion
of the systém of FIG. 1; '
FIG. 6 is a block diagram of the power supply portion
of the System of FIG. 1;
" FIG. 7 is a logic schematic diagram of the wand con-
trol and power supply portions of FIGS. S and 6;
FIG. 8 is a functional block diagram of the display

" portion of the system of FIG. 1;

20
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FIGS. 9 and 10 are logic schematic diagrams of the
display portion illustrated in FIG. 8;

FIGS. 11 and 12 are diagrammatic illustrations of the
segment arrangement of a typical segment display portion
of the display of FIG. 8; )

FIG. 13 is a plan view of the preferred terminal of
the system of FIG. 1 illustrating a typical preferred bar-
board layout;

FIG. 14 is a plan view similar to FIG. 1 of an alter-
native preferred embodiment of the terminal of the system
of FIG. 1;

_ FIG. 15 is a logic schematic diagram of the keyboard
circuit portion of the system of FIG. 1 assuming the ter-
minal of FIG. 14 is employed;

FIG. 16 is a schematic diagram of the acoustic coup-
ler portion of the system of FIG. 1;

FIG. 17 is a graphic illustration of a typical TX
DATA line transmission of an ASCII character W in accord-

ance with the present - invention;

w
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.
FIG. 18 is a chart of a typical ASCII character set

employed in the system of the present invention;
FIGS. 19-43, and 45 comprise a logic flow diagram of.

the interactive market survey control functions of the

5 system of FIG. 1; and
FIG. 44 is a graphic illustration of the various dis-

play states referred to in the logic flow diagram of FIGS.

19-43 and 45.

10
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BEST MODE FOR CARRYING OUT THE INVENTION

Referring now to the drawings in detail and initially

to FIGS. 1, 2 and 13, a preferred embodiment of the market
survey data collection system of the present invention,
generally referred to by the reference numeral 6, is
shown. As shown and preferred in FIG. 13, market survey
data collection system 6 is preferably configured as a
terminal 8 (FIG. 13) which is preferably of the size of a
desk top calculatbr. As shown and preferred in FIG. 13,
by way of example, the terminal 8 contains two portions 28
and 29 which, as will be described in greater detail
hereinafter, act as market survey data.input devices for
the system 6 and two portions 30 and 32 which act as in-
formation output devices.for the system 6. In the embodi-
ment of FIG. 13, the information input devices 28 and 29
are a conventional optical character rea@ing wand 28, such
as an Intermes Model 1240, and a barboard 29 which is op-
tically read by wand 28. Barboard 29 preferably contains
the numbers 0 through 9 and the symbols * and % each being
represented by unique UPC bar code numbers such as
employed in UPC version A Number System 1, with the
arrangement of these bar code numbers preferably being in
the format of a standard Touch-Tone telephone keyboard
array. -As will be explained in greater detail with
reference to FIG. 14, if desired the barboard 29 may be
replaced by a conventional keyboard 69 forming part of a
keyboard circuit 70 illustrated in greater detail in FIG.
15, in which instance rather than using the optical
character reading wand 28 to input all information, the
optical character readiﬁg wand 28 would be used to input
gPC product codes while the keyboard 69 would be used to
input supplementary market survey data and/or UPC product
code information. In the embodiment of FIG. 13 the appro-
priate numbers and/or symbols on the barboard 29 are pref-
erably scanned by the optical charactef reading wand 28 to
input supplementary market survey data and/or UPC product
code information with the wand 28 also preferably being
used to scan UPC product code information contained on the

products being surveyed. The aforementioned output
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9
devices 30 and 32, which will be explained in greater
detail hereinafter, preferably consist of an alphanumeric
display 32 which preferably displays both prompt messages
as well as verification of the market survey data being
input to the system 6 via the wand 28 and barboard 29 or
keyboard 69, and an acoustic coupler 30, to be described
in greater detail hereinafter with reference to FIG. 16,
which is preferably employed to transmit the market survey
data stored in terminal 8 from the terminal 8 to a remote
computer (not shown) for processing via conventional tele-
phone lines (not shown). '

Referring now specifically to FIGS. 1 and 2, FIG. 1
is a functional block diagram of the system 6 contained
within terminal 8, the system 6 preferably including a
microprocessor control portion 1000, illustrated in
greater detail in FIG. 2, which supervises the interactive
functions of the system 6 such as providing appropriate
prompting messages to the user dependent on the market
survey data information or operation desired and the data
input provided by the user as well as controlling the
transmission and storage of market survey data in the sys-
tem 6. The microprocessor control portion 1000 preferably
includes a central processing unit or microprocessor 10,
such as-preferably an Intel 8048, 8748 or 8039, depending
on the program memory requirements. As shown and pre-
ferred in .FIGS. 1 and 2, microprocessor 10 is preferably
provided with an additional 4K of ROM 14, such as a pair
of Intel 2716 or 2732 ROMs, given reference numerals 1002
and 1004 in FIG. 2, and 512 bytes of RAM 12, such as Intel
5101 RAMs, given reference numerals 1006 and 1008 in FIG.
2, all of which ére externally connected to the internal
ROM and RAM normally contained on the Intel microprocessor
chip 10. External ROM 14 and external RAM 12 are prefer-
ably provided to increa;e the program and data memory
space, respectively, of the microprocessor chip 10. 1In
addition, as shown and preferred in FIG. 2, conventional
pull-up resistors 1010,1012, 101¢ are associated with the
output of microprocessor chip 1C. The microprocessor chip
10 nofmally takes significantly more power than most of
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the other coméonents associated with the system 6, and,
preferably, microprocessor chip 10 is preferably shut down
while the system 6 or terminal 8 is idle; that is while
data is being neither input nor output from the system 6.
As shown and preferred in FIGS. 1 and 2, the
microprocessor control portion 1000 also preferably
includes a system oscillator or clock 40 which preferably
provides a system clock signal such as a 6 MHz clock
input, by way of example, to microprocessor chip 10 via
paths 1037 and 1039. In addition, microprocessor control
portion 1000 also preferably includes an acoustic coupler
driver 42 for driving acoustic coupler 30 so as to enable
transmission of data stored in the RAM 12 over conven-
tional telephone lines to the previously mentioned remote
computer (not shown) for processing. The acoustic coupler
driver 42 is shown in greater detail in FIG. 2 and prefer-
ably comprises a pair of PNP transistors 1016 and 1018 and
an NPN transistor 1020. The bases of transistors 1018 and
1020 are tied to the collector of transistor 1016 and the
emitters of transistors 1018 and 1020 are tied together to
one end of a-connector 36 which connects to acoustic coup-
ler 30 while the other end of the connector 36 is tied to
the collector of transistor 1020, with the output line
being labeled TXDATA. The acoustic coupler 42 preferably
changes the signal provided thereto ftom‘the output of the

. Microprocessor 10 from a signal having a 0-to-5 volt level

30

35

to a signal to the acoustic coupler 30 to a signal having
a signal level of between +5 volts and -5 volté.

As further shown-and preferred in FIG. 2, the input
to acoustic coupler driver 42, which is the signal
provided to the base of transistor 1016, is provided as
one output of a conventional one-line-to-eight-line output
multiplexer 1022 connected to the output of microprocessor
chip 10. Output multiplexer 1022 conventionally provides
an output to one of eight possible paths; however, in the
preferred embodiment illustrated in FIG. 2 only four such
output lﬁnes or paths 1024, 1026, 1028 and 1030 are
employed. Output path 1024 provides a2 buzzer signal to an
annunciator 34 (FIGS. 1,7), such as for'indicating an

o



WO 82/02264 PCT/US81/01713

- : 11
error condition or acknowledging of a confirm (*) command
as will be described in greater detail hereinafter.
Output path 1026 provides a signal to a conventional flip-
flop 1032 acting as a latch to latch the power down via
3 pgth 1033, with output path 1026 being connected in paral-
lel to the D input to £lip-flop 1032 and to the input to
an inverter 1034 whose output is provided as one input to
a conventional two input AND gate 1036 whose output is, in
turn, provided to RAMs 1006 and 1008. Output path 1028 is
-0 |-he aforementioned data line labeled TXDATA which is con-
nected to the input to acoustic coupler driver 42 at the
base of transistor 1016. Lastly, output path 1030 is
provided to the display circuitry (FIGS. 8,9,10) and is a
signal labeled DIGSHF. Output multiplexer 1022 may pref-
15 erably be a conventional multiplexer such as a Fairchild
4724. Similarly, a conventional input multiplexer 1040 is
provided which is preferably an eight-line-to-one-line
multiplexer connected in parallel to the input to output
multiplexer 1022 and to the inputs to the microprocessor
20 chip 10. However, as with output multiplexer 1022, not
all of the input lines to multiplexer 1040 are employed,
with preferably only two such input lines 1042 and 1044
being employed. Input line 1042 preferably provides the
data input from the memory circuitry which comprises a
25 bulk memory 16 to be described in greater detail hereinaf-
ter with reference to FIG. 3, and input line 1044 prefer-
ably provides the POWER DELAY signal from the power supply
circuitry (FIG. 7) such as from the CPU power control 20
illustrated in greater detail in FIG. 7. Various control
” 30 signals, which will be described in greater detail

hereinafter with reference to FIGS. 19-45, are output from

microprocessor chip 10 to other portions of the system 6
via a conventional QUAD latch 1048, such as a Fairchild
40175 with these control signals including the signal

35 1labeled DATA OUT, CLR, R/W and MEMINIT, all of which are
provided to the bulk memory 16 as will be described in
greater detail hereihaftér, and the signal labeled THRESH

Xy

CTL which is provided to the power supply, such as illus-
trated in FIG. 7. Thus, this latch 1048 acts as an
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interféce betwéen the microégocessor chip 10 and the
memory circuitry or bulk memory 16, and between the
microprocessor chip 10 and the power supply. Similarly, a
pair of QUAD latches -1050 and 1052, such as Fairchild
4042s are connected as an interface between the ROMs 1002,
1004 and RAMS 1006, 1008 and the microprocessor chip 10.
As shown and preferred in FIG. 2, the control signals
PSEN, RD and WR which are provided as outputs from the
microprocessor chip 10 via paths 1054, 1056 and 1058,
respectively, are supplied to the external ROM 14 and RAM
12 with the output signal provided via path 1054 being
provided to ROMs 1002 and 1004 through conventional gating
circuitry 1060, 1062, 1064, 1066 and with the output con-
trol signals provided via paths 1056, 1058 being provided
to the RAMs 1006 and 1008 wvia conventional gating circuit-
ry 1068, 1070, 1072, 1074, 1076 which provides cne input
to AND gate 1036 whose other input is the previously
mentioned signal provided via path 1026.

As was previously described with reference to FIGS.
13 and 14, an optical character reading wand 28, such an
Intermes Model ‘1240, is preferably employed to input UPC
label dat% to the system 6 as well as, in connection with
the embodiment of FIG. 13, to read the barboard 29 and
input supplementary data to the system 6. As shown and
preferred in FIG. 1, a wand control circuit 18, shown in
greater detail in FIG. 7, acts as an interface between the
wand 28 and the central processing unit or microprocessor
10. The power control circuitry includes a central
processing unit power control 20, also shown in greater
detail in FIG. 7, as well as the main power supply 24, an
AC adapter 26 for enabling the'system 6 to be operated off
a standard 110 volt AC wall outlet, and an auxiliary bat-
tery supply 62 which provides portability for the terminal
8 as well as insuring retention of stored data in the bulk
memory 16 when the terminal 8 is not plugged in. 1In addi-
tion a mode selection switch 22 is preferably provided for
seiecting between the STANDBY and OPERATE modes of the
system 6, to be described in greater detail hereinafter,

with the mode or status of the switch 22 being supplied to

(%
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. 13
micropfocessor'lo via path 1061. FIG. 5 graphically il-
lustrates the wand control circuit 18 which is shown in
greater detail in FIG. 7 as comprising a wand power pOr-
tion 1080 and a wand amplifier 1082. As shown and pre-
ferred in FIG. 7, the wand control circuit 18 output,
labeled PDATA, is provided via path 1063 to microprocessor
10. The purpose of the wand control 18 and CPU or
microprocessor power control 20 circuits in the system 6
of the present invention is to preferably extend the life
of the battery supply 62 as much as possible, partigularly
since the batteries'62 are responsible for retention of
data in the memory 1l6. Thus, as was previously mentioned,
since the central processing unit 10 and the external ROM
14 normally use up a significant amount of power the sys-
tem 6 preferably is designed to keep the central
processing unit 10 shut off as much as possible, with the
central processing unit 10 being turned on only when
necessary. Although the turn on of the central processing
unit 10 could be initiated by a wand read by the wand 28
if desired, under certain circumstances a false signal
could be provided since the wand 28 does not normally
provide a reliable signal for determining when the wand 28
is on a label surface. 1In order to avoid such a possibil-
ity, the central processing unit power input to the cent-
ral processing unit power control 20 is preferably con-.
trolled by the OPERATE position of the STANDBY/OPERATE
mode switch 22. Terminal 8 may be on in either the
OPERATE or STANDBY mode as selected by the mode switch 22
with, however,'the preferred restriction that the OPERATE
mode is only recognized by the central processing unit
power control circuit 20 when the AC adapter 26 is live.
Whenever the terminal 8 or system 6 is ON, both the inter-
nal RAM and the external RAM 12 of the central processing
unit 10, the bulk memory 16, and the multiplexer line have
power éo Ehat as long as the terminal 8 stays ON these
will retain their data. Preferably, as the terminal 8

goes from OFF, that is with an unplugged AC adapter 26 and

no batteries 62, or from the STANDBY mode to the OPERATE

mode, that is with the adapter 26 live and the mode switch




10

15

20

PCT/US81/01713

14
22 being switched to OPERATE, the central processing unit

10 is powered ON and RESET. This power signal arraﬁgement
is graphically illustrated in FIG. 6. Of course, prefer-
ably each time the micrcprqcessor 10 is powered ON, it
must set up the input/output multiplexer lines associated
with microprocessor 10 to the desired state. This func=-
tional procedure is graphically illustrated in FIGS. 19,
20 and 38 to be described in greater detail hereinafter.
With respect to FI1G. 7, the various portions 18, 20, 22,
24, 26, 28, 34 and 62 of the wand and power control cir-
cuitry functiot: illustrated in FIGS. 1, 5 and 6 are shown
in schematic detail. Since the various components thereof
are conventional their operation will be readily under-
stood by one of ordinary skill in the art without further
explanation. By way of example, exemplary component
values have been inserted in FIG. 7 where applicable as
well as exemplary indications of conventional logic compo-
nents to facilitate the understanding thereof.

Suffice it to say that the operation of the reading
wand and power control interface with the system 6 may be
summarized in the following table:

1
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. 15
READING WAND AND POWER CONTROL INTERFACE TABLE

line - sense use

THRESH CTL make it high right after
hitting the first bar.
Make it low as soon as
possible after the end

of the label.

TO 0=STANDBY Tells you when the
1=0PERATE and AC terminal is in the
adapter plugged in OPERATE condition

TI : 0=1light surface wand data

l=dark surface

POWER DOWN O=power Bring low to
l=no power guarantee power

to the CPU. Make

it high to hand
control over to the
OPERATE switch.

PWR DELAY l=just switched on After a RESET, if
" 0=on for over 1 sec. this is a "1™ it's
an initial POWER ON,

if it is a "0", then
the wand circuit

has just brought

the CPU up from
STANDBY (power

down)

L3
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16
‘As further shown and preferred in FIG. 1, the afore-

mentioned bulk memory 16 is provided for storage of
product label market survey data which may be optically
read with the wand 28 and may preferably be, for example,
as large as 32K 8-bit bytes, in 8K chunks.. The RAM 12 and
bulk memory 16 are preferably powered by batteries 62 when
they are present in the system 6 and the unit 8 is not
plugged in, and by appropriately modified AC power when-
ever the AC adaptor 26 is Plugged into a live wall outlet.
As was previously mentioned, whenever the system 6 is ON,
both the external RAM 12 and the internal RaM, the bulk
memory 16 and the multiplexer lines have power. so that as
long as the system 6 or terminal 8 stays ON, they will
retain the data stored therein.

Referring now to FIGS. 3 and 4, the bulk memory 16 is
shown in greater detail, with FIG. 4 being a timing diag-
ram for use in understanding the clock signal operation of
bulk memory 16. Preferably the interactive control system
of the terminal 8 is designed to determine if the terminal
8 was OFF at some time since the Previous OPERATE mode of
the switch 22. This is preferably accomplished, by way of
example, by writing data into two locations of RAM and/or
bulk memory 16 to preferably be checked following a RESET.
The bulk memory 16 illustrated in greater detzil in FIG. 3
preferaély includes several portions which facilitate the
storage and retrieval of market survey data in the system

-6 of the present invention. Thus, the bulk memory .16

includes a command synchronizer portion 1084, a bit coun-
ter 1086, an address register 1088, a refresh counter
1090, a divide-by-twenty-one circuit for the system clock
which comprises a divide-by-three circuit 1092 and a
divide-by-seven circuit 1094, an address multiplexer 1096,
a8 chip select memory control 1098 and the memory array
1100 per se, all of which cooperate in the data storage
and retrieval functions of the bulk memory 16. Command
synchronizer 1084 preferably includes a pair of conven-
tional flip~-flops 1102, 1104, such as a Fairchild 4013,
which are coupled together to provide the inputs to a con-
ventional two input AND gate 1106. The D input to
SUREAT
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flip-flop 1102 is the MEMINIT memory initiate control sig=-

nal provided from microprocessor 10 via QUAD latch 1048
and output path 1108.‘ The C input to flip-flop 1102 and
flip~flop 1104 is the system clock divide-by-twenty-one
5 clock signal output from the last stage 10944 of the
divide-by-seven circuit 1094 whose other stages are given
reference numerals 1094a,-1094b and 1094c, respectively.
The D input to flip-flop 1104 is the Q output of flip-flop
1102 which also provides one input to AND gate 1106. The
10 other input to AND gate 1106 is the 0 output of flip-flop
1104. The output of this AND gate 1106 is a program cycle
control signal PCYCLE which is preferably provided in
parallel to the bit counter 1086, which preferably com-
’ prises a conventional counter 1110, such as a Motorola
15  MC14520, and .to the chip select memory control 1098 via
path 1112. The program cycle control signal PCYCLE, as
contrasted with the refresh cycle control signal to be
referred to hereinafter, is preferably synchronized with
the refresh cycle control signal. so that reading or
20  writing in the memory 1100 via the READ/WRITE control sig-
nal RW occurs at a different time from the refresh cycle
and insures that the program cycle is in sync with the
system clock-as divided-by-twenty-one. The counter 1110
. of bit counter 1086 preferably receives a clock control
25 signal from microprocessor 10 via QUAD latch 1048 and
path 1114 which clock control signal is also pref-

output
provided to address register 1088 which provides

erably
the memory access address from the microprocessor 10 in

response to the data input to bulk memory 16 from

50  microprocessor 10 via QUAD latch 1048 and output path
1116. Address register 1088 preferably includes four
stages 1088a, 1088b, 1088c and 10884 each of which prefer-

L3

ably comprises a conventional shift register, such as a
Motorola 14161, which acts as a shift register in the load

35 mode and as a counter in the clock mode. As shown and

preferred in FIG. 3, the clock control signal provided via
path 1114 is provided in parallel to the clock inputs of
registers 1088a-1088d which registers also receive the

READ/WRITE control signal R/W from the microprocessor 10
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via QUAD latch 1048 and output path 1118. As shown and
preferred in FIG. 3, if the logic value of the READ/WRITE
control signal R/W is a "1" it is a READ control signal to
the memory 1100 whereas if it is a "0" it is a WRITE con-
trol signal to the memory 1100.

The various stages 1088a-1088d of the address regis- “
ter 1088 are selectively connected to the dynamic RAM 1100
address lines MO0-M9 of the memory array 1100 by the ¥

address multiplexer 1096 which connects the dynamic RAM
1100 address lines M0-MS either to the appropriate stage
1088a-10884 of the address register 1088 or to the appro-
priate stage 1090a-1090c of the refresh counter 1090
dependent on whether the bulk memory 16 is in the access
or refresh mode, respectively, as determined by the phase
of the clock control signal; which is the system clock
divided-by-twenty-one. By way of example, the wvarious
address outputs from address register 1088 are respec-
tively labeled A3, A4, AS,A6 for stage 1088a, A7, A8, A9,
AA for stage 1088b, AB, AC, AD, AE .for stage 1088c and AF,
AG, AH, AI for stage 1088d, with the connections to the
corresponding appropriate inputs to the various stages
1096a, 1096b, 1096c, 10964 and 1096e beihg labeled accor-
dingly. The various stages 1096a-1096e of the address
multiplexer 1096 are each preferably conventional dual
four line-to-one line multiplexers, such as a Motorola
MC14539. As fu;ther shown and preferred in FIG. 3, the
switch control inputs to the various stages 1096a-1096e of
address multiplexér 1096 are labeled A and B, which inputs
are connected, respectively, to the 6 output of stage

]

system clock divided~by-twenty-one clock control signal
whose phase determines the mode of multiplexer 1096.

Thus, by way of example, if the logic signals to inputs A
and B of multiplexer 1096 are both egual to logic "0" then
the memory access address register outputs A0, Al, A2, A3,
A4, A5, A6, AE, AG and AH are preferably switched so as to
be connected to the memory 1100 address line inputs M0-M9,
thereby providing the lower half of the address register
1088 to memory 1100. On the other hand, if the logic
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input ‘to input A is logic "1" while the logic input to
input B is logic "0", then the memory address register ~

outputs A7, A8, A9, AA, AB, AC, AD, AF, AG, AH are prefer-
ably switched so as to be connected to the memory 1100 in-

5 puts M0-M9, thereby providing the higher half of the
address regis;er 1088 to memory 1100. However, if the
logic signals to inputs A and B of multiplexer 10596 are
both equal to logic "1", or if the logic input to input A
is logic "0" while the logic input to input B is logic

10 "11, then the memory 1100 will preferably be in the
refreéh mode with the dynamic RAM 1100 address lines MO-M9
being switched or connected to the appropriate outputs RO,
R1, R2, R3, R4, R5, R6, R7, R8, RY9, respectively, of the .
various stages 1090a-1090c of the refresh counter 1090.

15 Tt should be noted that since the memory array 1100
is preferably a dynamic RAM it preferably reqguires the
periodic refresh provided by the refresh counter 1090
which refreshes the various stages 1100a-1100p of the

dynamic RAM memory arréy 1100 at the system clock divided-
Each of the sixteen dynamic RAM

L¢]

20 by-twenty-one rate.
stages 1100a-1100p which comprises the memory array 1100

of bulk memory 16 are preferably conventional dynamic RAMs
such as an Intel 4116 which are 16K x 1 memory chips or

: Intel 4164 which are 65K x 1 memory chips with a confjigu-

25 ration employing Intel 4116 RAMs being illustrated in FIG.
3. The ‘three stages 1090a, 1090b, 1090c of the refresh
.counter 1090 are preferably conventional binary counters,
such as a Motorola MC14520, tied together with the enable
input EN to counter 1090a being the system clock divided-

30 by-twenty-one clock control signal 6 output of stage 1094b
which is connected in parallel to the B signal input to

address multiplexer 1096 and to the chip select memory
3, by way of

*H

control 1098. As shown and preferred in FIG.
example, the outputs of counter 1909a are labeled RO, RI1,
35 R2, R3, respectively, with output R3 being connected to
the enable input EN of counter 1090b, tﬁe outputs of coun-
ter 1090b are labeled Ré, R5, R6, R7, respectively, with
output R7 being connected to the enable input EN of coun-
ter 1090c, and the used outputs of counter 1090c are -
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labeled R8 and RS9, respectiveig. The connections to the
corresponding appropriate inputs to the various stages
1096a-1096e of the address multiplexer 1096 are labeled
accordingly. .

The actual row and column select in the dynamic RAM
memdry array 1100 is preferably accomplished by the chip
select memory control 1098, with the row select control
signals RASO, RAS1, RAS2, RAS3 preferably being provided
to the dynamic RAM ﬁemory array 1100 from a conventional
one-to-four line multiplexer 1120, such as a 74LS139, and
with the column select control signals CASO, CAS1l, CAS2,
CAS3 preferably being provided to the dynamic RAM memory
array 1100, from.another conventional one-to-four line mul-
tiplexer 1122, such as a 74LS139. The connections to the
corresponding row and column select inputs of the various
dynamics RAMs 1100a-1100p comprising the dynamic RAH
memory array 1100 are labeled accordingly; The enable in-
puts EN to multiplexers 1120 and 1122 are preferably
provided from conventional AND/OR INVERT gate configura-
tions 1124 and 1126, respectively, each comprising gates
1124a, 1124b and 1124c and 1126a, 1126b and 1126c, respec-
tively. As shown and preferred in FIG. 3, the inputs to
gate 1124a are the system clock divided-by-twenty-one Q
output of stage 1094a and the 5 output of stage 1094Db
while the inputs to gate 1124b are the system clock
divided-by-twenty-one Q output of stage 10944 and the pro-
gram cycle PCYCLE output of gate 1106 provided via path
1112, with the output of gate 1124c preferably being the
enable input to multiplexer 1120 labeled TRAS. The other
inputs to multiplexer 1120 are the address lines M8 and HS
from address multiplexer stage 1096e. Similarly, the in-
puts to gate 1126a are the system clock divided-by-twenty-
one Q output of stage 1094d and the 5 output of stage
1094b and the program cycle PCYCLE output of gate 1106
provided via path 1112, while the inputs to gate 1126b are
tied to ground, with the output of gate 1126c being the
enable signal input to mulﬁiplexer 1122 labeled TCAS which
is also connected in parallel as the C input to a conven-
tional flip-flop 1128, such as a Fairchild 4013, which

"

@
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provides the data output from bulk memory 16 to

microprocessor 10 via path 1042. The other inputs to mul-

tiplexer 1122 are the address register outputs AE and AF,
assuming Intel 4116 RAMs are employed in the memory array

5 1100. 1In this regard, the connections in the memory array
1100 and the chip select memory control 1098 which are
employed if Intel 4116 RAMs are employed are shown by
solid lines labeled 4116, whereas the changes in these
connections if Intel 4164 RAMs are employed in memory

10 array 1100 are represented by dotted lines labeled 4164 i:

4)

FIG. 3. .
Referring now to FIG. 4 in addition to FIG. 3, the

creation of the system clock divided-by-twenty-one clock
control signal for bulk memory 16 shall be described. As
15  was previously mentioned, this system clock divided-by-
twenty-one clock control signal is produced from the in-
teraction of the divide-by-three circuit 1092 and the
divide-by-seven circuit 1094. The divide-by-three circuit
1092 preferably comprises a pair of conventional J-K flip-
20 flops 1092a and 1092b, such as a 74LS109, tied together so
as to conventionally provide a system clock divided-by-
three output via path 1140 from the 6 output of flip-flop
1092b, with the system clock, such as the preferred 6MHz
clock, signal output via path 1037 from the system oscil-
25 lator 40, being provided to the C input to flip-flop
1092a. A typical system clock signal input is graphically

illustrated in FIG. 4. The divide-by-seven circuit 1094,

as was previously mentioned, comprises four stages 109%4a-
1094d, each of which is preferably a conventional J-K
s 30 flip-flop, such as a 74LsS109, with the four stages 1094a-
10943 preferably being connected so as to provide four
% different phase clock control signal outputs. As shown
and preferred in FIG. 4, the Q outputs of stages 1094a and
10944 and the 5 outputs of stages 1094b and 1084c are each
35 the system clock divided-by-twenty-one, but of different
phase. FIG. 4 also graphically illustrates the timing
~relationship for Ehe refresh cycle, the program cycle when
the lower half of the address register 1088 is provided to
the memory 1100 and the program cycle when the higher half
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of the address register 1088 is provided to the memory

1100. In FIG. 4 the various timing relationships are
graphically illustrated between a typical period t_ to t_.
Referring now to FIGS. 8-12, the preferred digplay !
5 portion 32 of the system 6 of the present invention which
provides both prompt messages and visual verification of
data entry shall be described in greater detail. As shown
and preferred in FIG. 8, the display 32 comprises a multi-
digit display unit such as a twelve digit alphanumeric
10 L.E.D. or light emit®ing diode display unit 58, which is

L]

strobed by the microprocessor 10 while displaying data.

The display unit.ss is conventionally driven by a conven-

tional display digit driver circuit 54 and a conventional )
display segment driver circuit 52. The display digits

15 each preferably comprise sixteen illuminable segments
which may be selected to provide the desired alphanumeric
character in a seven segment character format.
Accordingly, a conventional sixteen bit segment register
50 is connected between the display segment driver circuit

20 50 and the control signal inputs SEGBIT and SEGCLEK
provided via paths 1142 and 1144, respectively, from the
microprocessor 10. Similarly, a conventional twelve bit
digit register 60 is connected between the display digit

. driver circuit 60 and the control signal inputs SEGBIT and

25 DIGSHF provided via paths 1142 and 1030, respectively,
from the microprocessor 10, with the DIGSHF control signal
being provided from microprocessor 10 via output mul-
tiplexer 1022. As further shown and preferred in FIG. 8,
the display 32 also includes a power supply 56.

30 FIGS. 11 and 12 represent a typical preferred system
segment display including a decimal point DP which comes
on instead of the unused K segment. For purposes of exp-
lanation the various segments are labeled Al, A2, B, C,
Dl, D2, E, F, Gl, G2,8, I, J, DP, L and M in FIGS. 11 and

35 12. FIG. 12 diagrammatically functionally represents the
sixteen bit segment register 50 with the corresponding

«

>

bits and segments which are conventicnally selected to
provide the desired alphanumeric display character in the

preferred seven segment character format by selectively

SUSEAT
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illuminating various combinations of the sixteen segments
comprising the display digit or character in each of the

twelve digits of the L.E.D. display unit 38.
FIGS. 9 and 10 comprise a detailed schematic diagram

5 of the various portions 50, 52, 54, 56, 58, 60 of the dis-

play 32 of FIG. 8 and will be readily understood by one of

ordinary skill in the art, such as the display power sup-

ply 56 shown in greater detail in FIG. 9. Thus, the

sixteen bit segment register 50 preferably comprises five

«)

10 conventional shift registers 50a-30e, such as a Fairchild
4015, with the SEGCLK control signal provided via path
1144 being connected in parallel to the C input of regis-
ters 50a-50e and with the SEGBIT controi signal provided
via path 1142 being connected in parallel to the SI input
15 of shift register 50a. As shown and preferred in FIG. 3,
the last stage of each register 50a, s0b, 50c and 504 is,
in turn, connected in parallel to the SI input of the next
register 50b, 50c, 504 and 50e, respectively. The display
_ segment driver circuit 52 preferably includes conventional
20 pull-up resistor networks 1146, 1148 and 1150 as well as

conventional display segment drivers 32a, 52b and 52c¢,

such as a Sprague ULN2033A. The various interconnections

of the shift registers 50a-50e to the display segment

drivers. 52a-52c through pull-up resistor networks 1146,
25 1148 and 1150 are readily apparent from FIG. 9 and will

not be described in greater detail as is the interconnec-

tion of the display power supply 56 and the display seg-

ment drivers 52a-52c. Suffice it to say that the various

segment control signal output paths for the display seg-
+ 30 ments Al, A2, B, C, D1, D2, E, F, Gl, G2, B, I, J, DP, L
and M have been given reference numerals 1152, 1154,
: 1158, 1160, 1162, 1164, 1166, 1168, 1170, 1172, 1174,
1176, 1178, 1180 and 1182, respectively, in FIGS. 9 and

1156,

10.
35 Referring now to FIG. 10, the twelve digit L.E.D.

display unit 58 preferably comprises display control units
58a and 58b, such as conventional Hewlett-Packard HDSP
6504 and HDSP 6508 display ccntrol units, respect

with display control unit 58a preferably relating to four

TULLEA]
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of the twelve digits comprising the twelve digit alpha-

numeric L.E.D. display unit 58 and with display control
unit 58b relating to the other eight digits of the twelve
digit display 58. As further shown and preferred in FIG.
10, the display digit driver circuit 54 comprises a pair
of conventional display digit drivers 54a and 54b, such as
a Sprague ULN2003A, appropriately interconnected to disp~-
lay control units 58a and 58b as shown in FIG. 10. The
conventional twelve bit digit register 60, as shown and
preferred in FIG. 10, comprises three conventional shift
registers 60a-60c, such as a Fairchild 4015, which are
appropriately interconnected in the manner illustrated in
FIG. 10 to the display digit drivers 54a and 54b. 1In this
regard, the DIGSHF control signal input provided via path
1030 is preferably connected in parallel to the C input of
shift registers 60a-60c while the SEGBIT control signal
input provided via path 1142 is preferably connected to
thé ST input of shift register 60a whose last stage is, in

turn, connected in parallel to the SI input of shift

register 60b whose last stage is, in turn, connected in
parallel to the SI input of shift register 60c. The vari-
ous interconnections of the shift registers 60a-60c with
the display digit drivers 54a and 54b are readily apparent
from FIG. 10 and will not be described in greater detail
hereinafter as they will be readily understood by one of
ordinary skill in the art.

The interactive market survey control functions of
the system 6 of the present invention are illustrated in
the logic flow diagram of FIGS. 15-45, which'particularly
illustrate the nature of the display 32 in providing
prompt messages to the user and verification or‘confirma—
tion of data input. The various possible states of the
sixteen segment alphanumeric display 32 are summarized in
FIG. 44, with the symbol "d" being representative of a
typical displéy digit input by the user which is verified
by its appearance in the display 32. As was previously
mentioned, although the display 32 employs a sixteen bit
segment register 50, it is preferably used to display all

of the desired numeric and alphabetic characters in a

(8
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seven”segment character format. The overall operation of
the systém 6 will subseqyently be described in greater
detail with further reference to FIGS. 19-45. However,
suffice it to say at this point that the display 32 plays
an integral part in monitoring and supervising the proper
starage of the market survey data being collected so as to
minimize erroneous data entry and thereby insure the accu-
racy of market survey data collected from a shoppers'
panel of unsophisticated users. Thus, if the electronic
data collected were less accurate ihan that collectible by
prior art manual methods, it could not be employed and
would not prove beneficial even though it were inherently
faster. 1In other words, accuracy cannot be sacrificed for
speed in market survey data collection or any other type
of statistical data collection if the information based
thereon is to be at all meaningful. 1In this regard, the
system 6 will not accept obviously erroneous data, such as
providing information as to STORE when the DAY of purchase
is requested, or requiring a confirmation signal where
potential confusion can occur, with the annunciator 34
providing a buzzer 1184 (FIG. 7) indication, under control
of microprocessor 10 as a result of an output control sig-
nal provided via path 1024 such as when an erroneous data
entry has been made by the user or when a confirm (*) com-
mand has been input to the system 6, as will be described
in greater detail hereinafter.

By way of example, the display 32 interface with the
microcomputer 10 of the system 6 can be defined in terms

" of the following table which interrelates the BUZZER con-

trol signal provided via path 1142, the SEGCLK control
signal provided via path 1144 and the DIGSHF control sig-
nal provided via path 1030 as they relate to control of

the alphanumeric dispiay 32 presentation:
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DISPLAY INTERFACE TABLE

signal line sense

use

BUZZER O=silent
(annunciator) -l=sound

keep 1 for at least 100ms.
to make audible noise.

“

)

SEGBIT - 1=0ff, O=on Data bit for segment register
if you clock SEGCLEK
-or- -or-~
0=0ff, l=on "seed" bit for digit position
register if you clock DIGSHF
SEGCLK 0=normal Bring high (1) then low (0)
0 to 1 to set the first bit equal
transition= to SEGBIT, shift all the
"clock!”® bits down one position,
and drop the last bit out
into the bit bucket.
DIGSHF l=on/normal Bring low to kill display
. power while you manipulate
O=off segments. Bring high to
set the first bit equal to
0 to 1 SEGBIT, shift all the bits
transition= down one, drop the last bit
"clock!™ off into the bit bucket,

and bring up the display
power.

*®
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As was previously meilioned with reference to FIGS. 1
and 13, a barboard 29, such as a twelve character barboard
containing UPC version A number system 1 labels identical
in value to a number and symbol Touch-Tone keyboard array,

5 may preferably be employed in conjunction with the wand
- ) 28 to input all data to the system 6. Alternatively, as
was also previously mentioned, barboard 29 may be replaced
by a conventional keyboard 69, such as a Grayhill é/N
84AC1~102 keypad, in which instance the keyboard 69 may be

<)

10 employed to input supplementary market survey data in res-
ponse to the prompt messages provided via the display 32
as well as to input market survey data not readable by the
wand 28. Such a terminal 8 is illustrated in FIG. 14. A
typical preferred keyboard circuit 70 for use in the ter-

15 minal 8 of FIG. 14 is illustrated in FIG. 15.

Referring now to FIGS. 14 and 15, a typical type of
conventional keypad 69, such as the aforementioned
Grayhill keypad, is illustrated in FIG. 15 as being opera-
tively connected to the microprocessor 10, via paths 1190,

20 1192, .1194 and 1196, illustrated by dotted lines since the
keyboard circuit 70 is employed in place of the presently
preferred barboard 29, through a conventional keyboard in-
terface 1200, such as a Harris Semiconductor BED0l65, and a
plurali&y of dual input NAND gates 1202, 1204, 1206 and

25 1208, such as a Fairchild 40111, which are strobed by é
conventianal keyboard strobe circuit 1210. Since the
keyboard circuit 70 per se illustrated in FIG. 15 is

essentially conventional, it will not be described in any

greater detail hereinafter as it will be readily under-

N stood by one of ordinary skill in the art.
30
As was previously mentioned, once the market survey
. data has been input to the system & and stored in the

memory 16, it is preferably subsecguently transmitted to a

remote computer (not shown) for processing via conven-
acoustic coupler 30

acoustic coupler 30

35 tional telephone lines by means of the

provided with the terminal 8. Such an

conventionally receives a conventional telephone handset

(not shown) in 2 telephone handset cradle designed to hold

a standard telephone handset so as to acoustically couple
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the transmitter portion of the telephone handset to the

telephone lines via a speaker 1212 (FIG. 16) located in
the "acoustic coupler 30 housing in acoustic contact with
the telephone handset transmitter portion. The acoustic
coupler 30 is preferably connected to the microprocessor
10 TXDATA output line 1028 via connector 36 and the -
acoustic coupler driver 42 described with reference to

oy .

FIG. 2. As shown and preferred in FIG. 16, the acoustic,
coupler 30 may also preferably include a light bulb in-
dicator 1214 which visually indicates the ON or OFF mode
of the acoustic coupler 30. It should be noted that,
preferably, since the communications data output goes to
the acoustic coupler 30, the signal TXDATA via path 1028
is preferably, by way of example, a square wave output
during data bits with a frequency of 1200Hz during a "1"
bit and 2200Hz during a "o" bit, with the transmission
over the telephone lines preferably being at 300 baud.

The transmission of each character via the TX DATA
line 1028 through the acoustic coupler 30 and telephone
handset and out over the telephone lines to the remote
computer is preferably accomplished on a character-by-
character‘basis. Thus, starting at the point at which the
user commences a transmission of the stored data to the
remote computer, the microprocessor 10 makes the TXDATA
line 1028 a "0" for a one bit time so as to provide a
start bit. Thereafter, the TXDATA line 1028 is made a "1°"
or a "0" for each data bit and parity bit, if present, for
one bit time each, in the character being transmitted from
the memory 16. Of course, it should be noted that there
is normally no time between bits within a character, with

*:

'each bit time period starting at the end of the previous

@

bit time period. At the completion of the transmission of
the character, the microprocessor 10 preferably makes the
TXDATA line 1028 a "1" for either two bit times or not

less than three bit times to create stop bits before
initiating the next start bit of the next character being
transmitted. Preferably, the order of the data bits being
transmitted is the least significan% bit first and the
most signficant bit last, followed by the parity bit. By

-l
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way of example, the least signficant and most significant

bits are shown, in ASCII code, in the ASCII Character Set
Table of FIG. -18. A typical exemplary TXDATA line 1028
output for tramsmission of such an ASCII "W" character
including, by way of example an odd parity, is illustrated
in FIG. 17, where "LSB" represents the least significant
bit, "MSB" represents the most signficant bit and "PAR"
represents the parity bit.

As was previously mentioned, the microprocessor 10
which controls the TXDATA line 1028 transmission is the
overall system controller for the terminal 8 with respect
to both data collection and storage and data transmission
of market survey data. The various I/0 lines on the
microprocessor 10 have been previously described with
reference to FIG. 2. However, for purposes of clarity,
the functions of these I/O lines are summarized in the

table below.
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1/0 LINE ASSIGNKENTS TASLE

Bit Name Group
THRESH CTL Reaaing Wand

0 DATA OUT Bulk Kemory

1' ADDR CLX

2 SELECT

3 CYC INIT

4 UNUSED i

5 UNUSED

6 UNUSED

7 DATA IN. Bulk Memory

0 ADDRESSO ﬁultiplex 1/0

Control

1 ADDRESSl

2 ADDRESS2 ;
3 OUT DATA

4 ENABL%

5 INPUT

6 SEGBIT Display Control
7 SEGCLK
TO OPERATE STBYYbPER-SwitCh-
TIJ WAND DATA Reading Wand

N
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"With respect to the above exemplary table of I/0 line
assignments, six I/0 lines in PORT 1 of the microprocessor
10 are preferably used to operate the two multiplexers
1022 and 1040, with output multiplexer 1022 preferably
controlling eight lines of output and with input mul-
tiplexer 1040 preferably controlling eight lines of input.
However, the two multiplexers 1022 and 1040 share three
common address lines ADDRESS 0, ADDRESS 1 and ADDRESS 2.
The preferred multiplex I/0 control as well as the pre-
ferred multiplex I/0 assignments are summarized in the ta-
bles below with the OUT DATA and ENABLE lines preferably
being used to operate the output line after the address is
set up and with the address being set up to select the

desired input line.
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) MULTIPLEX I/OQ CONTROL TABLE
line sense use
ADDRESS 0 Binary value 0-7 Set up the address of
ADDRESS 1 (1 is 1 and 0 is 0) the input or output mul-
ADDRESS 2 tiplexer line you intend
to use
OUT DATA 1=1 and 0=0 Value for addressed mul-
tiplex output line to
take any time ENABLE
is brought low (0)
ENABLE l=0ff; addressed out- Bring low, then high, to
put line keeps last latch addressed output
value it had line to value on OUT
DATA line or leave low
0=¢6n;addressed line to operate addressed
"connected” to out- output line with the
put data line OUT DATA line
INPUT 1=1 and 0=0 This line is always

"connected” to the
currently addressed
input line

This line is not af-
fected by the ENABLE

line

*

&
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MULTIPLEX I/O ASSIGNMENTS TABLE
address input output
line group line group
0 BATTLO Power ROM SELECT External
Status Memory
1 BATT REPL RAM SELECT
2 RX DATA Comm. BUZZER Feedback
3 (UNUSED) POWER DOWN CPU 10 Pwr
4 (UNUSED) TX DATA Comm.
5 PWR DELAY Start up RTS
6 CONFIG 0 BULK MEM- DIGSHF Display 32
ORY 16 ,
7 CONFIG 1 CAPACITY (UNUSED)
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For purpocses of completeness, an exemplary interac-
tive control program through which the microprocessor 10
supervises and controls the overall operation of the sys-
tem 6 of the present "invention is provided below in the

annexed program listing, assuming that the microprocessor

¥

gonfiguration 10 is as illustrated in FIGS. 1 and 2 for an
Intel 8748, 8039 or 8035, with the program being written
in Intel Assembler language and stored in the program

<

memory associated with the microprocessor 10.

“«

2




WO 82/02264 PCT/US81/01713 .

35
The program listing consists of 126 pages comprising

some 4529 commands which are annexed to the present specification

as dn addendum hereto.
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QPERATION

Noﬁ that the structural details of the preferred sys-
tem 6 of the present invention have been described, the
functional and user interface aspects of the market survey

5 qata collection terminal 8 of the present invention shall
be described with reference to FIGS. 19-45 which represent
a flowchart of the functional operation of the terminal 8.
Preferably, there are two levels of turn-on for the termi-
nal 8; i.e., initial turn-on when there is no market sur-

10 vey data stored in the terminal 8, and all subseﬁuent
transitions of all the OPERATE/STANDBY switch 22 from the
STANDBY mode to the OPERATE mode. When the terminal 8 is
plugged into the wall power outlet, turning mode switch 22
to the OPERATE mode causes a self-test if there is no data

15 stored in memory 16. Such a test mode segquence is illus-
trated in FIG. 19. During this test mode sequence, an
automatic test of internal circuitry is performed which,
if successful, results in the display of all segments,

: which would cause the display of twelve 8's on the twelve

20 digit L.E.D. display 32. If the test is unsuccessful,
nothing would be displayed. Moreover, if only partial
segments are displayed this would be indicative that por-
tions of the display 32 were inoperable. After the disp-
lay 32 of all 8's is observed, the user would then enter a

25 CONFIRM command, represented by the symbol *, which would
cause the display of the word HELLO on the display 32.
Similarly, when the terminal 8 is turned on after a
previous market survey data collection and storage sequen-
ce, the test sequence is omitted and the display 32 disp-

30 lays the word HELLO.

After turn-on of the terminal 8 and completion of the

test sequence, if applicable, the terminal 8 is ready for
a market survey data collection sequence. Such a market
survey data collection sequence preferably consists of a

{3

W)

35 sequence of commands and data entries in response to
prompt messages appearing on the display 32. Each entry -
preferably takes place in z unique machine mode or state
with the machine state for current data entry being selec-
ted as illustrated in FIG. 45 after an entry signal which--
Y Si8 TULS AN
CFI
Dp WO D
. ° C‘D\}\rATlO.&)

Zae
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is produced when entering data or commands. As was

previously mentioned, a summary of all machine state disp-
lays Sg through S21 provided in accordance with the
present invention is illustrated in FIG. 44,

As was also previously mentioned, data entry of ~
product data is accomplished by the bar code wand 28 scan-
ning of UPC labels while data entry of panelist or user
jdentification, DEMONSTRATION MODE SELECT, TRANSMIT ENABLE
and MEMORY ERASE ENABLE is also preferalby accomplished by
bar code wand 28 scanning of the unique UPC number system
1 labels imprinted on a separately provided panelist or
user ID card (or manual digit-by-digit entry thereof).

The entry of supplementary market survey data, such as
day, store, gquantity, price, special and cents off, or of
the command signals confirm * or reset # is preferably
accomplished by bar code wand 28 scanning of the barboard
29 array of UPC number system 1 bar code labels arrayed as
a Touch-Tone keyboard on a perménently imprinted faceplate
in the embodiment‘cf FIG. 13, or by keying the appropriate
numerical or command data from the conventional 12 key
Touch-Tone telephone keyboard 69 in the embodiment of FIG.
14, Preferably, none of the labels or codes on the panel-
ist or user ID card or the barboard 29 are valid UPC
product labels so that there can be no confusion by the
system 6 between these labels or COdeS and the actual UPC

product identifiers.
With respect to identification to the system 6 of the

user or panelist inputting the market survey data, this is
preferably accomplished following confirmation of all 8's

 (state Sg 'in FIG. 20). Thus, as shown and preferred in

FIGS. 21 and 22, the next step (steps S1 and S2) involved
is to scan the panelist identification number on the pan-

elist identification card with wand 28. If entered suc-

cessfully, & tone will be produced by the buzzer 34 and
the 7 digit ID will be stored in memory 16 followed by
automatic display of the prompt messages BELLO and DAY
shown in FIGS. 21 and 22. Unsuccessful wand 28 reads
preferably have no effect and produce no tone by the buz-

zer 34.




" Wo 82/02264

10

15

20

35

30

35

PCT/US81/01713

. 38 .

In response to the prompt message DAY on display 32,
the user or panelist enters the day of the week in state
53, by number 1 through 7 as shown in FIG. 23. The panel-
ist enters in the day of the week from the keyboard 69 or
barboard 29, depending on whether the embodiment of FIG.
14 or FIG.13 is employed. Successful entry of this data
produces a tone from buzzer 34 and results in a display on
display 32 of the day number 1 through 7, i.e. Sunday
through Saturday respectively, being displayed adjacent to
"DAY" which provides verification to the panelist of the
data being entered prior to storage thereof. Assuming
this data is correct, the panelist then enters a CONFIRM
(*) command (state S4 in FIG. 24) which produces a tone
from buzzer 34, terminates the DAY-OF-WEEK mode and
initiates the STORE ID display 32 as shown in FIG. 24. If
an erroneous day number had been entered by the panelist,
it may be corrected by first then entering the correct day
number prior to entering the CONFIRM (*) command.

In response to the prompt message STORE on display 32
(state S5 in FIG. 25), the panelist enters the identifica-
tion number of the store at which the items being surveyed
were purchased. Again, the panelist enters the store num-
ber from the keyboard 69 or barboard 29 depending on the
embodiment employed. Successful entry of this data
results in a display on display 32 of the store number
adjacent to the prompt message STORE. This provides veri-
fication to the panelist of the data being entered prior
to storage thereof. Assuming this data to be correct, the
panelist then enters a CONFIRM (*) command (state S6 in
FIG. 26) which produces a tone from buzzer 34, termination
of the STORE ID display as shown in FIG. 26 and produces
the product code entry prompt message display UPC on disp-
lay 32. Again, it is noted that store number entries can
be continually entered to correct an error any time prior
to entry of the CONFIRM(*) command. At this point, the
terminal 8 1s now ready for entry of market survey producf

data.

o

&

ok
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In entering such product data, the first data entered
is identification of the product by its UPC code in res-
ponse to the UPC prompt message display on display 32.
This UPC product information is normally preferably
entered into the system 6 by scanning of the UpC product
lébel with the wand 28. Entry of a product label (state
S§7 in FIG. 27) results in the UPC product code being
entered followed by a tone from buzzer 34 and automatic
sequencing to the units/price prompt message display,
"U--For--.--" on display 32 with the first two underscores
preferably blinking to indicate oi prompt the panelist as
to the first field to be entered as shown in FIG. 27. If
the UPC product label cannot be read for some reason with
the wand 28, the human readable numeric data from the
product label may be entered manually, digit-by-digit,
starting with the UPC number system digit in the left mar-
gin of the label and continuing left to right, digit-by-
digit, until all seven (zero-suppressed) or eleven digits
are entered via the keyboard 69 or barboard 29. If the
UPC number system digit is omitted then only 6 or 10
digits are entered with the zero system automatically sup-
plied, otherwise 7 or 11 digits are recognized and stored.
Entry of more than eleven digits will be ignored and the
display 32 will retain the first eleven entries until a
CONFIRM (*) or RESET (%) command (see FIG. 28). It should
be noted that entry of the check digit is impractical
since it is not always human readable from the label and
therefore no check on the validity of the numeric entry
can be made except as to correct number of digits. An
ASCII symbol is preferably inserted in place of the check
digit for later recognition of manual entry of a UPC
label.

Referring once again to the units/price prompt
message display, in response thereto, the panelist enters
the number of units, digit-by-digit, most signficant to

least signficant. The digits are then shifted into the

two character field from the right as on a conventional
calculator. .The first digits entered replace the blinking

underscores and subsequent digits entered replace the
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previously entered digits. Entry of the first digit is
preferably accomplished in state S9, illustrated in FIG.
29, while entry of subsequent digits and confirmation is
preferably accomplished in state S$10, illustrated in FIG.
5 30. The "quantity" underscores in the units/price prompt
méssage display will preferably blink and so will the
entered data which has replaced the underscores. If the .
number of items or units is correct, the CONFIRM (*) com-—
mand (state S10 in FIG. 30) is then entered which results
10 in a tone from buzzer 34 and the price section of the

w

units/price prompt message display 32 then commences
blinking to prompt the panelist that this field is to be
filled. The panelist then preferably enters the price
(state S11 in FIG. 31) as one to four digits left to right

15 (dollars then cents) as shown in FIG. 31. Price under-
scores and price data which have replaced the blinking
underscores will preferably continue to blink until the
panelist enters the CONFIRM (*) command. The entry of the
CONFIRM (*) comand (state S12 in FIG. 32) terminates the

ZDA UNIT QUANTITY/PRICE mode and preferably initiates the
SPECIAL OFFER entry mode as shown 'in FIG. 32. It should
be noted that quantity and price entries can be continual-
ly entered to correct an error without the need to reset.

Assuming there is a special offer on the product

25 being surveyed, the special offer code is entered in state
S13 from the barboard 29 or keyboard 69 as shown in FIGS.
33 and 34. The specials field (3 digits) preferably disp-
lays blinking underscores on display 32 to prompt the pan-
elist that this field is to be filled first. If there is

30 no special offer on the product, a CONFIRM (*) command
(state S13) entered by the panelist will return the termi-
nal 8 to the UPC or STORE mode for entry of data on a dif-
ferent product. Alternatively, if a special offer entry
has been made, a CONFIRM (*) command (state S14) causes

35 the cents off (3 digits) display underscores to blink to
prompt the panelist as to the next field to be filled.
The cents off mode (state S15 in FIG. 35) allows data
entry of the dollar value of the special ociffer.

“w

Preferably the underscores and digits in the display 32
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will blink until a CONFIRM (*) command (state S15, FIG.
35) is entered resulting in a tone from buzzer 34 and dis-
play of the UPC or STORE prompt message for entry of data
on a different product. If there is no price value for
the special offer a CONFIRM (*) command will cause the
display 32 to skip to the UPC or STORE prompt message dis=-
play. This returns the terminal 8 to readiness for
entering the next UPC label or STORE ID in state S16, FIG.
36. At this point, entry of a valid UPC label returns the
terminal 8 to the UPC label data entry and display (state
S9 in FIG. 28). Entering a digit from the keyboard 65 or
barboard 29 results in a display of the digit in the
right-most positibn (state S17 in FIG. 36). Entering a
CONFIRM (*) command after entry of one or two digits (FIG.
37) will return the system 6 to the state S7 with display
Entering a CONFIRM (*) command

of the prompt message UPC.
11 digits will return the sys-

after entry of 6, 7, 10 or
tem 6 to state S9 in which a display of the prompt message

ne—For-=-.--" (FIG. 37) is provided and the sequence
previously described with reference to FIGS. 28 and 29 may
be commenced. .

Tt should be noted that, preferably, at any point
during product data entry a RESET (#) command may be

entered-in which instance the sequence illustrated in FIG.

38 will preferably be followed. As shown and preferred in

FIG. 38, in response to this RESET (%) command the data

for this product (i.e., everything since and including the

last product label) will be erased. The display 32 will

then read UPC or STORE and entry of a new store code or
product label in the manner previously described may then
occur. However, if the RESET (#) command is entered
immediately following confirmation of the store code, the
system 6 will then allow re-entry of the store code.
Preferably, the operation of the system 6 as
described above is dependent on a series of defined pre-
ferred conditions. Thus, keyboard 69 or barboard 29
entries are preferébly not accepted by the system 6 until

a CONFIRM (*) command is entered, thereby minimizing the

potential for erroneous data entry. Such a CONFIRM (%)~
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command preferably is acknowledged by production of a tone
from buzzer 34 and a change in the display 32. Prior to
entry of the CONFIRM (*) command, keyboard 69 or barboard
29 data entries may be overwritten (with the exception of
manual entry of préduct or command labels). As stated
agove, entry of a RESET (%) command during product data
entry will erase all data for this product. 1In additioﬁ,
erroneous data entry is also minimized by preferably disp-
laying all data entered by the keyboard 69 or barboard 29
on display 32 so that the user or panelist may verify the
data prior to entry of a CONFIRM (*) command. However,
preferably entry of user identification codes or UPC
labels by wand 28 do not result in a display of the entry
on display 32, nor is a CONFIRM (*) command reguired.
Rather, the terminal 8 preferably sounds a tone via buzzer
34 and displays the next prompt message on display 32.
All other entries, as stated above, require a CONFIRM (*)
command to be entered. Another area for potential errone-
ous data entry could occur if the user attempted to enter
data when the memory 16 was full, thus resulting in over-
written or lost data. In order to avoid this problem, if
the memory 16 is full at any time during product entry;
that is the memory 16 cannot store another complete market
survey trans-action, then the terminal 8 will automatical-
ly display a prompt message FULL on display 32, which
prompt message will preferably blink to insure the user is
alerted (see FIGS. 19, 33, 38). If this occurs, the ter-
minal 8 or system 6 is then in state S18 (FIG. 39) in
which the terminal 8 is ready to transmit the stored mar-
ket survey data to the remote computer via telephone lines
through a telephone handset and the acoustic coupler 30.
At this point, entry of a CONFIRM (*) command, aftzr the
terminal 8 is properly coupled to the telephone line, will
begin transmission.

In this transmission mode, once connection is made to
the remote computer via the telephone link, the panelist
preferably wands the TRANSMIT ENABLE code on the panelist
ID card with the wand 28 (state S18, FIG. 39). The termi-

nal 8 then displays a blinking prompt message GO on

w
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display 32. 1If thelganélist then enters the CONFIRM (*)
command, the system 6 then sends all stored data to the
remote computer over the telephone link. The format of

this transmission is preferably as follows:

ID . 1XXXXX X X [CR][LF] where: [CR] = carriage return,

DAY 2 ¥ [CR][LF] (LF] = line feed

STORE 3 X X [CR][LF] and %,0,P,5 & V ace typical data
characters

UPC 422 XX XXXLXXXLXQQPP? PPSSVVYV [CR][LF]
At the completion of this data transmission the disp-
lay 32 preferably displays the prompt message GO or ERASZ
with the message GO preferably blinking (szate S19, FIGS.
40, 41). Preferably, the display 32 is ofZ during the
After the prompt message GO or ERASE

¥

above transmission.

is displayed, the panelist can either retransmit by rs-
entering the CONFIRM (*) command or can erase memory 16 in
preparation for a new data collection sequencs. I the
panelist desires to now erase memary 16, this may preler-
ably be accomplished by wanding the ERASZ MEIMORY ENABZIZ
code on the panelist ID card with wand 28. The display 32

will then preferably blink the prompt message ERASE?

(state S21, FIG. 42). If the panelist then enters the

CONFIRM (*) command, the terminal 8 will then preferzadly
erase memory 16 and automatically perform the self-test

{1lustrated in FIG. 19, ending in an all &'s display sS§

(FIG. 43) on display 32. At this point, the
can preferably be switched to STANDBY or immediately u
in another market survey cdata collection se

o o e

entry of a2 CONFIRY (*) command. It should be noted that,

preferably, the ERASE MIMORY ENABLE commané will be

ignored by the systam § until there has been at least one

data transmission from the sarminal 8.

-

1f desired, the system 6 may be employed in a

DEMONSTRATION mode in which case no data is stored or al=-

tered in the memory 16 during the DEMONSTRATION segquence.
To en-er this mode, the panelist preferably scans a DIMO

code instead of a PANELIST IDENTIFICATICY code and the

)

il
& P =
o |

above described sequenée commences as refsrred to in
1

er
-

(a2

22 with the excepgtion thzt no cdata is stored or &
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memory 16. ,

Summarizing the presently preferred market survey
data collection method of the present invention using the
system 6 of the present iﬁ@ention, various commands and

5 market survey data are entered into the system 6 using the
wand 28 and either the barboard 29 or keyboard 69
depending whether the embodiment of FIG. 13 or FIG. 14 is
employed, with both the entry and transmission of this *
data preferably following a predefined sequence prompted

10 by automatically displayed prompt messages. In following
the presently preferred market survey data collection
sequence, assuming the terminal 8 has been initialized,
the panelist enters his or her identification code via the
wand 28 and/or barboard 29 and/or keyboard 69 so that the

15 source of the data can be identified including associated
demographic information if desired. The next prompt
message displayed is DAY in response to-which the panelist
enters the numeric equivalent 1 through 7 corresponding to
the day of the week via the wand 28 and/or barboard 29

20 and/or keyboard 69. This number appears in the display,
is verified by the panelist who then enters a CONFIRM (*)

: - command which causes storage of this information and disp-
lay of the next prompt message STORE. In response to dis-
play of the STORE prompt message, the panelist, using the

25 wand 28 and barboard 29 and/or keyboard 69, then enters
the number corresponding to the store at which the product
was purchased, verifies this information in the display,
and then enters a CONFIRM (*) command which causes storage
of the information and display of the next prompt message

30 UPC. This completes the product demographics phase of the
market survey data collection sequence for each of the
products purchased at that store. The terminal 8 is now
ready to begin the product data collection phase which
includes identification of each of the products by uni-

35 versal product code or UPC and provision of supplementary
market survey data about each-product, namely gquantities,

prices, and special offers, if any.
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The following sequence of steps is preferably per-

formed for each product purchased at the store identified
in response to the STORE prompt message. In response to
the UPC prompt message display, the panelist scans the UPC
product label to enter and store the UPC code, unless the
code is unscannable and must be entered via the barboard
29 or keyboard 69. Entry of the UPC code causes display
of the next prompt message "U--For--.-" in which "U"
relates to the price of each product. The two under-
scores after "U" in the display blink to prompt the panel-
ist to enter this information first; the panelist then
enters this information via the barboard 29 or keyboard
69, verifies the gquantity information entered in the disp-
lay and enters a CONFIRM (*) command which causes storage
of this information and causes the underscores after "For”
in the display to blink, prompting the panelist to now
enter the price information. The panelist then enters the
price information via the barboard 29 or keyboard 69, ver-
ifies the price information entered in the display and
enters a CONFIRM (*) command which causes 'storage of this
information and causes a display of the next prompt
message SP--OFF-.--, in which "SP" represents one of a
predetermined quantity of avaiiable special offers, such
as 16, and "OFF" represents the price or value of the spe-
cial offer. As was previously mentioned, at any time
prior to entry of the associated CONFIRM (*) command, if
the data input being verified in the display is incorrect,
it may be corrected merely by "overwriting" the data
without the need to enter a RESET (§) command. If there
is a special offer for the product the panelist first
enters the code corresponding to the special offer in res-
ponse to the underscores after the "SP" blinking in the
display. The panelist verifies this data and enters a
CONFIRM (*) command which causes storage of this informa-

tion and causes the underscores after "OFF" to blink. If

in response to this, the panelist enters the value of the

special offer, verifies this data in the display and
enters a CONFIRM (*) command, this causes storage of this
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UPC or STORE signaling initiation of a new transaction for
a new product. If there is no special offer associated
with that product, the panelist next enters a CONFIRM (*)
command which causes the terminal 8 to recycle to accept
5 market survey data pertaining to the new product and
causes the prompt message UPC or STORE to be displayed. .
In either event, if the new product was purchased at the
same store as the previously entered product, the panelist ;
scans the UPC product label on the new product and repeats
10 the above cycle. 1If, however, the new product was pur-
chaéed'at a different store from the previous product, the
panelist then enters the new store number and continues as
above. It should be noted that if the memory is full at
the completion of a transaction for a product, that is, ,
15 that the memory 16 cannot store another complete transac-
tion, the display 32 will display the prompt message FULL
at the completion of the last acceptable transaﬁtion. At
such a point, or when requested, the panelist may then
transmit the stored market survey data to the remote-
20 computer via the telephone link as previously described.
Thus, as can be seen from the foregoing, by utilizing
the market survey data collection method and system of the
present invention, market survey data may be rapidly col-
lected and transmitted for analysis over 'a widespread

25 geographic area with a minimum of time and potential

error.

N

Wi .
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CLAIMS

1. A method for independently electronically collec-
ting related market survey data from a plurality of diver-
se locations for temporary storage at each of said inde-

5 pendent diverse locations where said data is independently
: collected for subsequent transmission thereof from said
independent diverse locations over a telephone type link
- for accumulative processing thereof at a remote central
electronic data processor, said method at said independent
10 data collection diverse locations comprising the steps of
electronically independently displaying an interactive
changeable prompt message display on a visual display
device at said independent diverse location indicating a
particular one of a plurality of market survey information
15 categories in a predefined sequence of said categories,
said categories comprising at least product identification
data, pricing data and purchase demographic data; pro-
viding a market survey data input signal to a buffer stor-
age means in response to said interactive prompt messagde
20 display, said provided market survey data input signal
comprising an actual data input corresponding to said par-
ticular category; selectively interactively processiné
said provided market survey data input signal at said
diverse-location in a microcomputer means in accordance
25 with said predefined segquence; providing a verification
signal corresponding to said actual data input in respon-
se to the input thereof at said independent diverse loca-
tion for verifying entry of said actual data input; pro-
viding a confirmation command input signal to said mic-
t 30 rocomputer means in response to said verification signal;
and independently temporarily storing said displayed par-
- ticular category market survey data input signal content
of said buffer storage means in a static memory means at
said independent diverse location in response to said con-
35 firmation command input signal and changing said visual
display at said diverse location for electronically disp-
laying the next prompt message in said predefined sequence
in response to said confirmation command input signal for

providing a next temporarily storable corresponding market
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survey data input signal in response to said next prompt

message, said sequence defining a market survey data
transaction expository of each product, said interactive

sequence recycling for each market transaction for ena-

5 bhling independent integral storage of each product trans-
action at said diverse location; whereby subsequently $
transmitted market survey data may be rapidly independent-
ly collected at a central location from a plurality of &

independent diverse locations for said accumulative

10 processing thereof with miaimal error potential.

2. 2n electronic. market survey data collection
method in accordance with claim 1 wherein said purchase
demographic data comprises store and day of purchase.

3. An electronic market survey data collection

15 method in accordance with claim 1 wherein said market sur-
vey data input signal providing step comprises the step of
optically scanning a product code on a product for pro-
viding said market survey data input signal corresponding
to said product identification data.

20 4. An electronic market survey data collection
method in accordance with claim 1 wherein said market sur-
vey data input signal providing step comprises the step of
providing a keyboard data signal input from a keyboard
array comprising a plurality of keys each corresponding to

25 ‘a unique keyboard symbol, said keyboard provided market
survey data input signals corresponding to at least said
pricing data and said purchase demographic data, and op-
tically scanning a product code on a product for providing
said market survey data input signal corresponding to said

30 product identification data. :

5. An electronic market survey data collection ’
method in accordance with claim 1 wherein said interactive :
prompt message sedquence comprises numeric product code
identification, product quantity identification and

35 ‘product price identification.

- 6. An electronic market survey data collection

method in accordance with claim 5 further comprising the
step of directly advancing through said segquence to

provide a prompt message display corresponding to the next
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category in said market survey transaction in response to
provision of said confirmation command input signal during
a prompt message display, whereby input of data relating

to categories in said transaction which are inapplicable

to. the product defined in said transaction may be omitted.
7. An electronic market survey data collection
method in accordance with claim 1 wherein said veri-

viding step comprises the step of elec-
input

fication signal pro
tronically displaying said corresponding actual data

fer storage on said visual display device in
£ at

from said buf

a verification display in response to the input thereo

said independent diverse location for verifying the cor-
rect entry of said actual data input.
8. An electronic market survey data collection

method in accordance with claim 7 wherein said product
identification data comprises a UPC type product code.

9. An electronic market survey data collection

method in accordance with claim 8 wherein said market sur-

vey data input signal providing step comprises the steps

a UPC type product code on a product
for .providing said market survey data input signal corre-
sponding-to said identification data and selectively op-
tically scanning a barboard array of UPC product type
codes each corresponding to a unique keyboard symbol for

iding said market survey data input signals corre-

prov
purchase

sponding to at least said picing data and said

demographic data.




v bl 2l
|
“ { . “\\ooo_
!
i wou Wv M |
_ I
| TO4LNOD Mw viva M TTOMLNOD {
— -
_ “
! |
AMOW3W | | |
_
“ouivos' Lo
I ONV VIVa ) :
. e ¥3IAING e .
g rrmTmmmmos it N [ W3LSAS ¥31dN09 _” _ w.ﬁzww,q"
i v | Ot Gy viva og-
1A Soam Notuianoo| 1 L == OF ndo .ﬂ
1 29] A43llvg 0z m Lo ﬁ..llllll.l.. o¢
_ S " !
U} AldnSs = _.....ii.i.my,om_ _ F‘Yru_oz_oz:zz,q
. ¥3IMod | JOY1NOD \
ov , V¢ ! HIMOd HOLIMS | | _ b
AON_p_| HOLdvay [—% " Nid) 3a0m | ! . _
oL IV 9ov ! 1 G & _ AvdSia
, 7 TouLNOD |22 ! e
| 92 aNYM Lvival J) ,
' _.! ~ . q!.“ii.....ll.. °t Lo
| ONVM Bl - e e LInowo i :
t | oniavay | . | quvoeAZy ! WVHOVIQ 30018 JUVMAUVH
._ quvosuve |62 EH _ Old -

S mme - — ——

W GRS S evee e cwr e W SR = oy




WO 82/02264

PCT/US81/01713

|
e e e e e e e m .
§
-+
. }
A I B
S 5ob 5(5cpi 5203 |
_6lp 4042 5%4042 1ruis
yi8 A9 Q2Q3; o) 0Q2Y |
2 I {! 2 |1
1050 052 N
i
1012 .
i
2 i
P22
] — 190 1192 I
s PRI AL TN e
st"%g"""“"" T "1 ’_}/HSG
P27 ----------- hﬂl-Dé-a§ 9 1‘16
T0 : JI-10 DATA OUT(
~-10 4lp, . SpEsJa-4THRESH CTL ‘opw
T Uls Boind J1-9 CLK(TO MEM BD) SU
023 it 22 R/W (TO MEM BD)
8053 DT eg uzﬁm&mwnm MEMED)
8035i 1054 1056 {1048+ _R 8= )
) I w08 E 8 43
RD &5 -
wF "R 75V Cioss -
V22 Blela bl
1111441 | BRI oV RZO
XTAL $ 3 % % U2l @
4724
et : BUZZERTO
218}%7 BEME S 2 2'?!026: PWRSUPPLY
Pt%‘%" #C 3510 ot TXDATA
[0 20 4 =l
ALz i BdEN, sH—aoleSHF'Tme
1 P . 2B J3-7SEGCLK}TO Pw;a
| PITHE * +-J3-4 SEGBIT JUEFL
U20] |
! . DATA IN FROM
| =+ 20 {sq512| | =927 GEm. 8D,
L e e g mmm — = = St | 1], 7 DATAN FROM
f | #2 —+—»J3-l0p\g§ ,3%@*
© i 1040/[ENSTE] | SUBELY 8D,
g 0y15 | SOREAD
bee == = OMPI
ll”nﬁ?im‘%\‘




1 |
! ] ]
3 \ - 1 t
: AL, & A WAk H T
: 002 (O[O ST} 005 !
. ) J R . QR 1
Z5VS IO I35t rm.s SINIEREETIRREIERZE 00 UL N
01050106 Onk g 1960. 02050,0¢0.0: 118 1[1.0: .0x . {10107, 051.0.]!
VEPUI3 ROM Poo] BAVEEUI2 ROM IROM Ug SRR U7 ROM ||
A ettt . A a ARAERTY N pSAATAY!
MG EEEL TesapE Bz | [ PRPEE R | [E TR &
(- Y : 30 ;
! L] 1
: - : 1 i
! hd ] )\ i
i i 2 [
1 P i 8 !
i [ ey s o ot el — - o——
. !
——————— ——————J 1|l || 068 1070 1072 i036
- 1062 . B i
L?‘ ORY—Bve | 1066 » |
1060 1064 (B _2_ i 7as08 | Uil U0 |05
1 r: Ul 74LS32 9&8 2JOR “\’3—‘; N2 | 741532 4089 | x 508 |
' 1078 !
Uuto ulo Ul 1074 Ulo 1
R 40gg 74-532 740504 4089 !
BN '3 %Y 1034 |
. 13 12 l
D
uio |
4063 !
!
— |
8
o513 |
Qo) &—j_ D Qo i
= . abs_ g-iOBst FONER  DOWN
CFRFQ 1'9,033 supm‘so}
- PIN [ +5V
&—T10 oN TGND _ _ _ _ _ i
R e e i e
381 a2
r" 40
N -1
EMH XTAL] |
Fon) “lzrz % SR8 § Mtz 3
J2-
L 1037 xm_;,
RIZ%, H{Ef Rl o [74Ls04” U3 TO MEM.

———-——-— A AN N ) ) A . G N — v

- - m—mre ——— e § Y g




4/36

COMMAND SYNCHRONIZER

DATA QUT -
 SIT COUNTER &6, gt_*g e

o

LK 86 1CPU BD.
o4 :gpﬁo"?) t’lzf’» W22 U*O 9 13441546
72 R || 00 /123
=4, MC14520 1y mam Me
EN 8 e
| Q1 Q2 Q304 'R/W Z(CLK, Qyajod o
us "y ! '0880 :141:!3<>12r—ﬁ
oQitLE
| ' TTVY
C bz T Hlahshe
. ___._}' REFRESH COUNTER 1090
T —3 CIRCUIT 1092 , _
{51092a_Ji [092 5y | |U8s 10304, [, 7u9\ fl‘cgozzk L
14 S J0_2 /2
. 'S e $BL, I° WiGs25 2|pyMC14520
J2-3 | kA ] ; EE. Q2 Q3Q4 3102 Q3 Q4
XTALL] | 2} ¥ ]ol 4 ! f,q_ =T 3l4lss
LeERCEE " TFE =)
CPU B%) ) ’_ } RO Rl R2 R3 R4 RSR6 R7
1037 L | L
—— s o s Gy o o - o " -~ ——— ::.—.—L- ——————— T ——————
—:-7 CIRCUIT Alo—éfl - Y
v 1099~ aC A0 A7FO Al AS !
4 10944,
I 1094b73 ATz L) | 35’5"\{675%13@!@13
2 LA o] b 5 | 40X XSO Y2 73]
]_1_3_—\6 3 ERGEIEECE Tsr MCI4539
1094 g~ L 11::: @# "’?gﬂ_ ! sT' z MUX
TS| feofay Bl raP A for X
P | i 5 _*99_?9_&2__@_-_3
_——L I 1 T ee————==== = MEMORY_ARRAY
3 T OXIE | 4lI6- 53 1,
| =2l M8>=1A" 055 | PIN8 tI2V Who|5—
P 3 6 | PINBGND | Drpf—
| T . | 1100 MO—FiR0 = —
A T
IPCYCLE 08! A2 TITRAS e —
| | 4164 M4 A Se—
! &y TR
: iz Aﬁ%i O vercli—
| x‘ C‘%'E‘Sﬁs =t
1
o zg 2116 CASUE'L,:_‘LQ.O_
| 74LsS| R3 W Dg—
| 1126b [126¢ 56K4”6 Pllr;ldlsﬁagﬁl \Di—
| CHIP SELECT; _lag BB
1042 042 Al
’_D}}ZQ DATA OUTPUT AN
£3s| TR =
i FF_12|5*ocpu l Vee] Cl——
GR[O % lu.F RASZ.J&__@?_
' 1128 PIN 14 +5Y . THRU~=~ CASQd
R_DATA :

Rl Etrbotl el A Rl o

BURE4]
__DMmDr




WO 82/02264

PCT/US81/01713

5/36 .
ADDRESS REGISTER 1088 Fl G 38
- MCI4161~. | MCIABIn £ MCIa16k . e
, R/W
j913,4/5,8 A /ég 314,58 | /lol3j4,5,8 s
Doft 2 1P LD O i = 2312
.Egum//a/ ’--‘lg{;fﬁunz ,ST L'?-csr uxJ Q/T
CLK. Qs A
s )#4‘[31‘}2 : losge> P mes+5v Hfi'? “ e
A-ﬂ‘a; X0 VAA  WDATA ABACADAE NS GND AFAG AH AL
AR WSS AN W MES GENP CENG WD RND R NS ' ———————————————————————
|
! 1096
Ug  1090c, |I5 !
SETE R ' popress mux P RTAT
e R i Y R
1 92 03 Q4 ! PIN 16 +5V e
i“ 2 J’3 l,a, | BIN 8 GND '2‘* ROX| % X3 10Y] Y213
PIN 1645V 8 uig
PIN 8 GNDJ —5(ST, MC14339
! j_ ST Z W \
—————— e e == = Y7 v 8
: M8 MO lOSGe
22 /S R2 A3 AA R3 A4 AB R4 ASAC RS A6 AD RS AE AF R
" TSTS;ZTBTIJH%Z—!B g T ls%‘lslon;@s ” Tsmﬂijoﬁn%'z'hs
J RXINRY3 | D Xoxi X X3Y0M Y23 X0 X2 X310 12 13
—pfer e |JRote st eTsL S oNeg
ST, MC14539 LIST MCI4539 ST, MCI4539
EST Z W f“ST’ y W fEST z L
z Y7 ve (3 v7 ws (= V7 We
M2 M3 1096b M4 M5 1096¢c M6 loged
{006, —Tid0e,, —1100d  — Ti00e, _ 1100f "~ ll@O-g,.‘"_lTOOﬁ'\‘ —JIlee
5 . /3 . N\Is /is /&3 (43 (13 .| [7BY
14 14 14 14 14 4 K“i|C28
— Dl-?—- Ot Dits Dl ‘ Dll D" _ Dits =!"‘
5 10/B83]a, BB Fla0"E8 5 |n0 BB a0 88 J1a0 VBB Ao Ve T
Al @ 'ég; oi—da @ HAL 2 67A Q@ | -0Ale gAs.-_- =
Pyl rar il e A v il mrar Sl me el A
'-Aé-— I lazm 11 A?'-O n%ﬁO HiAZ N IAZ < rA4(D
Tas 8 [IOAS N [TiIAS o [Cias 8 Fhas N Cilles & e
iﬁz: HASD T3 GD | 6: ) 3 AGD (AGD JAGD
NeeR Cf—2ke R Cf—=V& R CH—2-{keR C f—=}eeR C j—2NCER C VeZ R C
14 1 1211 1415 pagr 2 115 ¢ 15 ] 15 j'o,'j'E
CASI— CAS2— cAS3— CASO~ CAS| = CAS2— CAS3 -
43 43 43 43 13 13 13 -5V
— le‘g wg'é‘ wgo';_" wgo’g’ wgo”’ W'%u’é wBo'g 4%‘%!
P 1 { I i !
Vegllo| VasH Vggfl VeaH—=l  VasH=l, Vest=l, VesH—
5 3 5 5 8 <
Sho "I510 2180 o 30 @ A0 o FAIAY » FTiAD e wa
éA?z: .._g.zxé: SIa 3 oA § A2 F F X3 ai
A3 < A3 v | IZIAT O A3 o FIdA3 5 LledA3 = L12]A3 =
%Mm | A4F7- i) A4 13 TLIAL &) j_fljgd'm Tiipa &N J|A4_m 4164
Tds o IIAS ® LA 5 (A 5 [ias 5 [Hias 8 ds 5
L:L_AOD IK% L31AZ Ia1A IKAG L’\AGD !?;\_6
VR CI— IR G SVER C [T =Mz R C L2 VezR CI_SIVEcR CIS1VeeR €
TeTo) 1215 4l UBraszla D) 14 15) 12 15) ]34 |is
casi (casz (cass—I\ caso—] (cast (casa_d(ass
100) HOOk 11001 l0Om  1l00On 11000 /m\
: - OMPI

. — . — p—

3 w—

\ Zpn. WI2O

-
-




6/36

.. 0O
_—— T T T4

mNﬂ

. |
l
“ _
| |
L] y3NNdWY 7etol _ $3S53WAAY
| GNVM ' (,vivad, ¥0) " YIHOIH
\ , |
_
{
1
|

S 1L | -31OAD WYHOONd
| _ I

$35$34AAV
¥3IMOT
-370A0 WVHO0Yd ¢

aNYM s
ONIQV3Y

1

|

|

t

|
ANVM 10801

\

)

i

_ .
| ¥3IMOd
_

|}

1

I0AD HSIUITY |

WyHovia »0018 dNVM

'S 9ld

A

P60l &
40 LNdLno 5

|

|

_

|

a

|

! + 9460l ¢
_ | 40 1nd1no :
. ]

D60l
_ 40 LndLlno

m DZEOI OL
— 11J11Mmu LNdNI

r . ( MO0 WILSAS

FUT TV UV
L+ AHOWIW X71NG HO4 WY HOVIA ONIWIL

v Old

— - e —A——__‘__—_j_.——.———-
-

o *




PCT/US81/01713

WO 82/02264

7/36

H3IMOd OV »
. Alddns
ve ¥3IMOod
~ NIVW
NO
¥3AMOdJ *
HOLdVav
IJ
TOHLNOD
¥3aIMOd
fl  nao

0<¢

-

143y “Livd

—»~  NdD OL ¥IMOd wawy

¢

WY HOVIG 00719
H3IMOd

9 9=

HOLIMS 3Q0W

oz

ﬂ.
E
g

1
.
.
:
y

it T
~r

= R
=

Y il hrakiid




R i

~-

ANALOE
FROM WAND

Ja-4
| BUZZE
B8 e 00K L
M7332LRN
¢l F 5V .
{TO ACOUSTIC
COUPLER 30)
c22 WAND CIRCUIT ; !
R | Vo) VA9 owssos ____ |1 __TFE yufits Mk
26 \T/S\O s Y — i .
5 STEY ! B s 1 ;fasz
. B ' A N8S1s5 SRu )l s~
62 (20— 2 ! - S Yo Pl
¢ v K *+ 57 COMP.
L oot 1 R
s A B I o : 7 =
?-"'l: 23 Qg2 c3 % 2 ‘%"
b | 400U F
1SV

LI D] et St




WO 82/02264 PCT/US81/01713

n

9/36
s Tm T T T T =T == ‘..: |8 l ----- -1' FlG' 78
i
RS7. RSS ; 24~y ]
1 |
l
MCMOIH 1083 i f
oiepihgss 1]
uie 4 = e
TLO44C gy +SV | CPU BD. : i
l"“"‘""‘"J ! !
I z
| {
! |
i ]

(@)
fe
B
]
+
™
<
i |
]
|
i
i
i
|
]
I
(|
\
1
onl
<\
h
h
]
)
{
1
|
i
|
Jk'?\)
o

ELAY ~|044 e
FROM 1210 <—ia- - ol

1033 {cRIS RIOI
POWERDOWN 16 "”;'48% 100K
1

J4-t+5vsw
TO CPU BD

Q2!

MPSAIS

4 | ED CATH.
TO WAND

[ e e o o
N

g V)Y
Jd

17
VAo, IN4Q0I'CRS

G S P GEE G T NS W NS G SR S G SN W R SEmS AN W D S AN D WD G WD M S A G ——— -

Y P g P T e ¥ N




10/36

—-—————-———-—--———D‘-—‘—‘— - s e

e S N ]
A1ddns
¥IAMOd :
oG ><._mm5 ‘ T 4HS 910
om.\— ¥31S1934 Li9ia Lig 21 | ;
777 TS =
pGA \ \ m\mu\ Al /t,ma/zw/y/o
7 10938
\\ \ \ / / / HIAINQ vl
T T T 1
LINN AVIdSIQ LI9Ia 2l IN3WO3S
[ — AvV1dSIa
85 g
28 0S
M3LSI93Y
pzuzouww 4 3 4118935
) llg 91 2vl

L
PR D, G SR MR G GEER GER R eeS DAt GME  WeS SR Smm  Gwwk G S e R W WT W WA S G e S Gmwe G el W Wewe Swwt WY W Gwwt Geend e et ot g G— - s Gwwm v o n o o A —

WY HOVIA 00718 AVT1dSId

'8 Ol

FRA Rl e |
i

o~
Yew drt 2 e
oo b d

¥ e
L]

b Arad & Aecaband
ShEsi

SUES




ey w ——— -

11/36
froM |G, Q. ez QISPLAY DRIVER chacun’_r52

CPU BD. A e e - q SEGBIT
SEGBIT JZF4« ’ _}:_ : —> J1-1
nea| [egpulrems s L g1-2)
—;’/.UIP%?‘} TEINNEEE 3 o [14108,(R2OUSAN o o
“50a /2 13 al . I3 3| © [p0a (RIS 1568
@ 0 - > JI-3
M 408 =0T e ‘f&, T 1[N0 2104 FRIB 158w
| R Q3 t Y | ———M&-—————A-'}L”'-?
l Tz | . 0> |2190 cRI7 1604 5 J1-9
o= 0 s 5| 3 lsfaR6T62 Y\ 4
=37 > 0R1166 )
50— | [T 3L I3t L 715 J-11
ozl 2l, 115 = 2 1168 5 JI-10
» Q5 Aaata 52a RI : N
50b| 172 gefti 113l 14 170 -8 {
a015._|2 |8 9 H72h_ 5 j2-1
R s MT74n_ S oo
il % itnas’ ' 7 <
. S ! 1148 '——1’5 J2-3
: 9%f75 oA s 5 'ng R s 2-4
C 3l - A |
R o l] e A < I RI250 J2-5
| /US 014 N 18 16 g 1R12210ﬂ. ! \2-8
S0cq] i72 ol3 113 14 oo [i2Rl ,
| jpos diolt4 ... 113 623 |4 RO 0N O 1/ 1180
{ R I b ol 2l VWCRg 1 1182
1= || ek 1S TN 2T TR | LR
{4 ! "
NI ~15 RS | DISPLAY
| [C S et | (5207 !
U9 35— 18 van—tt 5
50417172 aal 7] e di0___ 16 L2, 87 92 :
v] ol Te NE Bl 14 W& !
! R ) ) 6] m 4 _o 5 !
beoLe W 80 ol [ R8 :
' s [7 o : S PR N
l HE -3 o Z s !
bofc Séo—-n——;:g—s L = = | J2-11
- 4 11 47K 8 7 !
50e-L U8 Qi A TF DIGSHF
Q2= 1 Nes | 15 1 1030
| |05 101 = ;
R [ e T s S e R L L
: 46 l ! VAO A ‘
) = lpiN1S +5V 1CRI IN4148 :\.56
to———__aPiN8enD ]
Rl
1
I

13304 MPSAS5

Q2
< MPSAI8

Ml s ot s it g s ottt g gt S0t oo g

DIGSHF J3-3 <+
FROM CPU BD. 2 ————————————

o PO ]
— e LIS P ”
[~ DI - SRS i I
..7.;.!‘!-::\.3 ks L: P ma e d b b e .




WU 82/VL504

fuijvooi/viiia

12/36
F]G‘ lo. r———-—u—é —————— ‘--‘_“Jé——- -5-?--'

{ {
6:-2‘_5.'.5__.,.‘__11,&, HDSP- Bf.  HDSP- [
J!_e“v(lié‘q‘ v 15 A 6504 19 A 6508 !

356 8| 2 222 g
* FROM |JI7 <28 L _20¢ 241¢ :
POWER Jir9 e—CreO i Or o e !
-4 =L =102 D2
¢ BOARD- |JI-5 €2 _Tle" S A !
JI-1 e l1B8 22l & Zlr o 1
lirioe—cB8 1 __Llg i o & ’
Ji-8e_rl70 113 G'2 B G’z i
J2-1 72 ‘: 21|y 2514 "
opetNT2 1 16l 58q 204 58D |
2 3e—cliZ6 | 121 6] {
JP-de—cl?8 o S SI |
-5 e—lll80 1 81y 81y {
J2-8<—rliB2 1 Zipp DIGIT 2lop  DIGIT !
. , | 2 34 12345678] !
| 3 I7 |6 10 s pils o5 fizjia)is
- ] - Piny Spanunylingiiep ey ph [l Sk s ol i S At -
54! ' !
\.; 10ut 12 [i3}14115(16 joltt 12 13 4 sl
9 U3 8§ 9 Ul g |
I 4 ULN2003A GND =~ ULN20C3A  GND
' 54q ps 54b Ex
I Trie s 43 el 7l6l5la3 2l |
FROM POWER b ed e r A
SUPPLY BOARD
1142
JSEGBIT Ji-le—=—=—__1_L
DIGSHF J2~1;7 s !
10307 | CStysd |
l U4 qilz__it
| /2 il l
{ 40‘5..0 2 :
50 ¥ R™ 'r
"“: ‘41-.;:.?®q {
1 719 [7 :
. : C %IO 5 {
80 U4 4 i
b ' 1/2 g,'. 3 !
i 4015 " 110 '
| R |
3]
! 1 !
1 T 50.4 I3 !
t6Qc U2 12 ,
B V73 NI—
I 4015 _12 |
1 R Y i
| L 14 |
| P S ——————

CUIDST(FIITE QMFF




OMPI

WwIPO

(/m.-

13/36

Tt N ey weme———

e

pr—m o~ § o——

PP

- mmet -

m
W
(s
\.nl llllllllllllllll 1!.11!..3 adl
L LR R . | ¥371dnoo ({10038
D1 ot | orLsnoov . w|—sl
] :- 0 |
1ol bt 1 oc 1 —bl
| # ! da| —¢!
.\.QN ool s e | |e_-8 r| —2l
__: by |
U oStafTHH e ) I}—11
v AbH TRl |
R A AR _ H| —oOl
| 6 ‘ _ 29| —e6
, i | \{
“ R _.“_“_.:1 ndlsH N " 0s _w !w .
" thh 15] _—
sl . I I _9
i _“:_:: il “““__::“ il _“___“_._: 3| —
i iHith d i) misdehi bbb
2al —s
) \
. “ 1al —+v
e M 34-s2 of —2
R 1 o ! _ a|l —z
! _“:x_“._. i} | } -
" ___ KO H NN N ) 1 2v| — |
.ul.ll-l..l!llll.lll.l.l.llll..r..l!l.I..ll“. \ Ivi—O
r_ N d | N0 »
11893S
Lig-g) 118935
i | ) : 2bl1”

WYHOVIO LNIWIONVYHYY LN3IWO3S

¢l 9ld <2l 9ld



“ %0 82/02264 PCT/US81/01713

14/36

8 FIG. 14.

327 J
[r= = ——— o - -t = o e o \
' i
; I 2 3 ,'
69"\‘,: |
i
| 1
1|4 5 8 ;
|
|
| :
71 =1 [
] ' {
|
8= | | 28~
L* o # ||
! }
AcousTIC | l-—=m——— e

F}OUP‘:ER \. 4 | j U

FIG. I7. NEXT
START
. STARTLSB 2 3 4 5 6 MSBPARSTOPSTOP
| 1(-V) MARK(CLOSED) — ;
TX DATA ot 1t 1ot joprjopt |

STATE 2(+V) SPACE(QPEN)




ANdA/] WA/ VA LAY
15/36

WU 0&/ Vadl?

W S M G WP G G S S G GWR ST gt ST e W WSR Wit Sww  NPOR SwP RS SR NS S A GOWS U S S S ovow

B I e T S p———
.

_ oIS S0 on
oy W
|
b anNo 69 i
m P .
e ° S - L v
1 [ 1
Gnqu,Wn_ ouM Wwvllln.ﬂluo —I.Awac]ﬁr_l@dl? “ i
MR x | |
9] o '@ | © EX I I
S5l MIRE
m._ wu mmlwﬂo..;rmﬂ.oé_lmﬂi. “ m
| i '
oL LT 2 I R "
OON_ W 1 —IIO OlL— \ .
L — o4 ! i
¢ vl o“fm...i | T |0
v [8] €] & ' I ¢
12 i | ] {
(N R
5312 ’II:IJIOM_ m O _.IOOI OL_ _,." t
_ i T T T | "
'®m @ w1y
llllllllllllll L
99\ 9N h“
|
i
1
)
1
|
}




. b o - - " o G vmn - - o - M- " s o o S o
W G G G GIFLS MG S SR MRt SRS Bt SRR S PUE W e :

PCT/US81/01713

16/36

WO 82/02264

r e
e A To] | |
- 1 ~ — T PR o —— Yo" o owy  w— > wwmr vl o e e T e o wve o B e Suv Gvw - W W g I " — - —
“ a3 Gy o BRI “1
" R g M zS“ " “
1 2121 9 P 1
] i )
beao (T asu} 9 xu.“ “ “ 8
g -0 Y Nuol Y joNel | ) 5
Lo,__¥e o ' Pl or Ty
=TI T A I
a8 ndo N0 43avaor ! “ A
r~wwe 1 goz) _ Lo
} 01-NdD 1 ! o e— e ===
v lzdhs- -7 i
¥ “Mnmm._x_ L e |
92d g = Ox— {8__—}90zI
“ m@m..\" o\, 051
| g “wm.ﬂ,.o.\w..v Wovls_tvoel
Nm__ 9
¢Nn_1 __0¢ 3
o.,\\“ 08 _TN_. N0k
) £E0B "_ oell _ 20zl
8.8
—()\.I\I\L
oln r R ..\l :::::::::::::::::::::::::::::::::::

'agl 914



WO 82/02264

PCT/US81/01713 |

17/36
s“fé’N?Emm FIG. |8.

DATA BIT N\ ASCI1I Character Set Table
p=l|l 8 | 9| A|B|C|D]|E]|F
REX \ v p=Ol 0| I |2 |3|4]|5]| 6|7
\ bg | p | P Pl e | P |P
BITS b7 o o oo |t |t |1 |1
b6l o | O |t |1 oo | [I
LSD | b4 | b3 | b2 blbs 0 l 0 l 0 ! 0 |
Ololo o |NULIDLE{SP | 6 1@ | P | |p
o] oo sor|oct 11 Al Q| alqg
2 1ol o0 1 | O STX|DC2| T2 | B|R|Db|T
3 lolo ] 1| 1 [ET™X|DC3|%& | 3| C|S|c|s
4 ol 1|0 | o|EoTipcal $| 4| D | T |d]|t
5 o 1 | o]l |ENQINAK| % | 5 | E | U u
6 lo| 1| 1] o |ACK|SYN| &| 6 |F | V[T |V
710 l 1 | [BELIETB| 3 | 7 |G | W | g | w
g |1 Jo|lo]o]lBS|CAN|] (| 8| H | X]|h|x
gltjofo |t |HTIEM| ) | S| 1L | Y] i]y
Alr o Lo |JLFsuB|*% | |dJ | Z]|1] ]z
Bt o] 1|t JVT|ESC|+ |3 | K|L|EK {
cli |1 {ololfFF|FS| 9 | & LIX| I |]
ol il i lo| 1t fcrles|—|=|M |1 |m]|}
EJt ]t L ]O]SOfRS| ,  |>|N|A|N |~
Fluo ] v v o dstjus|/ |2 |0 |___| o |PEL

© LEAST __/‘
SIGNIFICANT——

BIT

SUBSTITUTE SHEET




18/36

FIG. I9.

STARTUP AND TEST MODE FLOWCHART

C START )

IS
NO MEMORY (6 YES
CLEAR?
MEMORY 16
FULL '
MOVE "MOVE
HELLO IR
TO DISPLAY BLINK PERFORM
BUFFER TO DISPLAY SELF-TEST
_ (50,60) BUFFER (50, 60) .
: PASS FAIL
STATE=—18 e
STATE =— | ——
(2 8'S
TO DISPLAY
( : ) BUFFER
(50, 60)

TURN ON

WAIT

FOR

INPUT

|
[




19/36

FlG. 20. FIG. 23.

START-UP CONFIRMATION " DAY OF WEEK SELECTION

[S
INPUT

ADIGIT _

(S
INPUT

'CONFIRM'
¢

MOVE MOVE DIGIT TO
LT G DISPLAY 'BUFFER
(50,60) AND
TO DISPLAY SAVE AREA
BUFFER (50,60) e RO |
CtiTia .
- STATE =—|
STATE -— 4

&«

) UREA}
WIPO

7 \/
Yrrpyamiont”




20/36

FIG. 21.

ID/DEMO_SELECTION

YES

NO

b

NQO

SET DEMO
MODE
MOVE DIGIT TO STORE 1D
DISPLAY BUFFER NUMBER IN
(50,60) AND
SAVE AREA MEMORY 19
MOVE
DR |
Jdv v
DIGIT COUNT | TO DISPLAY
BUFFER (50,60)

S -2

STATE«—3

ot e ey —~
N s b et a AW

e —




WO 82/02264

1S
INPUT A
DIGIT 2
YES

YES

NO

NO

INCREMENT
DIGIT COUNT

SHIFT DIGIT
INTO DISPLAY
BUFFER AND
SAVE AREA -
(50,60)

21/36

FIG.

PCT/US81/01713

22.

ID/DEMOQ LABEL BUILD

'CONFIRM' NO
NO
YES
ID YES
COMMAND
2
NO
DEMO YES
COMMAND
2
NO SET DEMO
MOVE MODE
HELLS '
TO DISPLAY STORE 1D
BUFFER (50,60) NUMBER IN
MEMORY 16
MOVE DAY
S I TO DISPLAY
BUFFER 50,60)
S<+3




22/36

FIG. 24.

DAY OF WEEK CONFIRMATION

E
~INPUT |
CONFIRM

MOVE DIGIT
INTO DISPLAY
BUFFER(50,60) : .
. AND SAVE AREA FIG. 25.
NO A STORE ID SELECTION
STORE DAY
NUMBERIN
MEMORY 6
MOVE
"t :‘ DR
T0 DISPLAY
BUFFER (50,60)
MOVE DIGIT TO
DISPLAY BUFFER
STATE =—5 (50,60) AND
SAVE AREA
ol I_ - - |_
Joor o d
STATE =6




" WO 82/02264

»

PCT/US81/01713

23/36

FIG. 26.

CONFIRM STORE ID

IS

IS
INPUT INPUT
ADIGIT? "CONFIRM'
2

SHIFT DIGIT

INTO DISPLAY

BUFFER (50,60)
AND SAVE AREA

5 ;' 'ZH'!: ﬁ&

STORE NUMBER
IN MEMORY 16

MOVE
P

TO DISPLAY -
BUFFER (50,60)

STATE <« 7 J

Y
raTiots




24/36 ~

- FIG. 27.

UPD PRODUCT LABEL INPUT

IS
INPUT

IS
INPUT UPC

NO

PRODUCT 2
NS ADIGIT £

SAVE LABEL
DIGIT COUNT
IN SAVE AREA ]
| MOVE _ MOVE DIGIT
L _For INTO DISPLAY
BLINK BUFFER (50,60)
TO DISPLAY AND SAVE
BUFFER (50, 60) AREA
STATE <—9 STATE =— 8
CUSSTITUTE EHEET

drg

SUREAD
OM?PI
Jyp. WIFO

Rr.'nm\\




25/3°

FIG..28.

UPC LABEL BUILD

{S

INPUT
'CONFIRM'

(S

INPUT A
DIGIT 2

DIGIT COUNT
67,10, OR I
2

INCREMENT
DIGIT COUNT
SAVE UPC CODE
AND ASCII CHAR-
ACTER IN PLACE
OF CHECK DIGIT
SHIFT DIGIT
INTO DISPLAY
BUFFER (50,60) -
AND SAVE MOVE _
AREA I P« T
[Smusha
BLINK
TO DISPLAY
BUFFER (50,60)

SﬂATE -~ 3

W

TERNATIO




‘WO 82/02264

PCT/US81/01713
26/36 ’
FIG. 29. FIG. 3.
UNIT QUANITY INPUT PRICE INPUT

S
INPUT p
A DIGIT INPUT

A DIGIT

g;tova DIGIT
0 DISPLAY .
BUFFER (50, 60) %VD‘:TS;D:‘SE
AND SAVE AREA
. B BUFFER (50,60)
bt it AND SAVE AREA
1 i
L 8 8 l—i_,"o:‘______(g
STATE =[O | BLINK
@ STATE =—|2

FIG. 30.

QUANTITY CONFIRMATION

1S
INPUT

ADIGIT
2

BLINK PRICE

SHIFT DIGIT . SECTION OF
INTO DISPLAY DISPLAY 32
BUFFER (50,60) A4
AND SAVE AREA I
Sdd Fer =
e Akl
BUNKJ\: | STATE = |

®

C:""C“'- ki B Ak B k) ¥ o ——
*—u—.u'.'.r.\u-.ag_ L__‘_‘x




FIG. 32.

PRICE _CONFIRMATION

IS
INPUT

A DIGIT
2

IS
INPUT
'CONFIRM'

SHIFT DIGIT MOVE
INTO DISPLAY T
BUFFER (50,60) < BLINK
AND SAVE AREA TO DISPLAY
1184 Fo- 84.44 BUFFER (50,60)
BLINK
@, STATE <13

L®
FIG. 34.

SPECIAL OFFER CONFIRMATION

IS

INPUT
ADIGIT
?

1S
_INPUT
CONFIRM'

ICE

SHIET DIGIT S CTION OF

BUFFER (50,60) DISPLAY 32

AND SAVE AREA — i '@a:.ﬁ ;
L- 1 'ce a L ‘.. — -
t BLINK
BL!NK
STATE -—1I5




- —

28/36

FIG. 33.

SPECIAL OFFER _INPUT

IS
INPUT

ADIGIT
N

IS
INPUT

'CONFIRM
2

YES
MOVE DIGIT MOVE
TO DISPLAY = oL o
BUFFER (50,60) s T 3030
AND SAVE AREA .
= Rl TO DISPLAY
S e BUFFER (50,60)
BLINK
STATE =—I[4 DEMO YES
MODE
e
| NO
STORE IN
MEMORY MEMORY 16:
UPC
FULL QUANTITY
C
MOVE PRICE B
vt
t I I T SO
<BLINK
TO DISPLAY
BUFFER (50,60)

STATE =18

SUREAT
OMPI

Vs . WIPO \

Yrepyamion®”




WO 82/02264

PCT/US81/01713

29/36

FIG.- 35.

SPECIAL OFFER VALUE INPUT AND
CONFIRMATION

18 IS
INPUT _INPUT
ADIGIT CONFIRM

SHIFT DIGIT
TO DISPLAY
BUFFER (50,60)
AND SAVE AREA
P88 - __&
Ny gttt .

1 BLINK STORE IN
MEMORY 16:
uPC
QUANTITY

ME MORY SRICE
FULL SPECIAL OFFER
. VALUE
MOVE
=R
ZBLINK
TO DISPLAY MOVE
.AREA 32 T N N et Uy
it iy [ ]
TO DISPLAY
| 8uFFER (50,60)
STATE =18
STATE =16

SUSSTITUTE s;

& SHEEZT




30/36

138v1
LINSNVYUL ¥

LNdNi St

Li-= 31vlS

6-» 31VI1S

V33UV 3AVS aNV
(09'0G) ¥344ng
AvdSia Ol
11910 3A0W

—eran & o —

(09'06) ¥344nE
AvdSig oL

| —»

LNNOJ LI9ia

V3V JAVS Ol
138V 3AOW

al 3401S HO Jdn 40 iNndNI

-9¢ 9l




WO 82/02264 PCT/US81/01713

31/36

FIG. 37.

TERMINATE UPC OR STORE INPUT

1S
INPUT
ADIGIT?

NO

INCREMENT

DIGIT COUNT

SHIFT DIGIT
INTO DISPLAY
BUFFER (50,60)
AND SAVE AREA

STORE NUMBER
IN MEMORY 16

[ R R R,
MOVE
- TO DISPLAY
I R BUFFER(50,60)
- ' TO DISPLAY
BUFFER (50,60)

y STATE'ﬂ—SmJ

STATE =—7 J

"B 1Tkt ionbib ARy C“.,.’T:T
SU"-’-;J £ LD \er 3 kea s mkale




- W0 82/02264 PCT/US81/01713
32/36

FIG. 38.

MOVE MOVE ERASE:
‘ _ ¢ UPC
-l g = e QUANTITY
T D.t" Ee‘ ::f ‘5 E * PRICE
BLINKING e SPECIAL
TO DISPLAY TO DISPLAY ° VALUE
BUFFER(50,60) BUFFER(50,60)
S - | S - |9 ]
enana— ; MOVE
1.0 |'_|H_]liql
| TO DISPLAY
BUFFER (50,60)

FIG. 39.
TRANSIT COMMAND

STATE =— |6

®___

MOVE ;

; '
2 |-' [:|

(BLINKING)
TO DISPLAY
BUFFER(50,60)

STATE - (8

®

- ¥

e
e T CHTET




WO 82/02264 PCT/US81/01713

33/36

FIG. 40. FIG. 43.

TRANSMIT CONFIRMATION MEMORY ERASE CONFIRMATION

~INPUT
CONFIRM

?

ERASE
‘DATA
MEMORY 16
S
TRANSMIT
DATA
PERFORM
SELF-TEST:
(DISPLAY 8'S)
MOVE —— -
o oor Eu‘r‘.:gE
| Bemdiuat g
BLINK
TO DISPLAY
BUFFER (50,60) STATE -~ ¢

° ! STATE «—I9

P ot L T C:-’Fv-":-
c;cr:»:‘:.,;g»u e ,*,.EL..L-T

) K S ™




WO 82/02264 , PCT/US81/01713

- 34/36

FIG. 4l.

TRANSMIT OR ERASE CHOICE

IS
INPUT |
'CON_I;IRM

NO

YES
NO
Et'a :’E i:‘
BLINK : YES
TO DISPLAY
BUFFER (50, 60)
TRANSX‘ T MOVE DIGIT
DAT TO DISPLAY
BUFFER{50,80)
e — STATE =-2l AND SAVE AREA
MOVE
o oo SrOSE DIGIT COUNT =1
BLINKING
TO DISPLAY
BUFFER (50,60)

S «— 20




WO 82/02264 PCT/US81/01713

~35/36

FIG. 42.

ERASE LABEL BUILD

NO CONFIRM' NO

IS

INPUT A
DIGIT
2

DIGIT
COUNT =1l

NO

INCREMENT ERASE NO
DIGIT COUNT COMMAND ,
2
SHIFT DIGIT
INTO DISPLAY MOVE

BUFFER (50, 60) R

AND SAVE AREA - I I e g
BLINKING

TO DISPLAY
BUFFER (50,60)

S w«— 2|




WO 82/02264

PCT/US81/01713

36/36

FIG. 44. | FIG. 45.

DISPLAY STATE SUMMARY INPUT SERVICE ROUTINE
STATE DISPLAY 32 PEN 28
S0 —— ZEOSB3258338 PN
S | — — iz, KEYBOARD 70

- == INPUT

$2 — 444448484348
§3 — A5 ‘
S 4 —— f‘igi%! &

- TURN OFF
§5 —— 1S L5-E DISPLAY 32
S 6 — ZLarE dd
S 7 — A=
S 8 — 4434849844444

PERFORM INPUT

S§ 9 ; ; ::bl

TS BLINK T T
s 0 — Uéé:‘:'jl‘__.-—-

I S BLINK

S — 114 g Far
st — 1 D
S 12 L.tgé Yoy .Ai .
. o T_——T———*_ INPUT
— LI e JU P
sl M S ¥ I . 2
‘u 1 VALID
S 14— 244 .EC
: \=¢;“éHN§
S8 —— S044d -t
S — DFLorSt
ST —— 244444
S 18 — :., )
, —~TBLINK - _ _ _
’ s — IRl e e T
'=ByNK
S$20 — d4ddadddad
' —_— - GO TO
se2l — Z-RsiEE ROUTINE Si
C BLINK .
NOTE 4 = DISPLAY DIGIT ( WHERE
i = STATE)




-~

INTERNATIONAL SEARCH REPORT

International Application No PGT IUS 8 1

/017153

1. CLASSIFICATION OF SUBJECT MATTER (if several clasaification symbois apply, indicate ail) 3

According to International Patent Classification (IPC) or to both Natiohal Classiflcation and (PC

INT. cL3 co6F 3/04
Us. Cl. 3647900

I. FIELDS SEARCHED

Minimum Documentation Searched 4

Classification System | Classification Symbols

Us 3647200 and 900; 179/2A; 340/146.3 ED and S¥
235/376;358/85;455/2; 340/825.54 and .55

Documentation Saarched other than Minimum Documentation
to the Extent that such Documsnts are Included In the Flelds Searched &

in. ‘DOCUMENTS CONSIDERED TO BE RELEVANT 14

Category * Citation of Documaent, 16 with indication, where appropriate, of the relevant passages 17 Relevant to Claim No. 18

X Us, A, 3400,378, Published 03 Sep. 1968 1-9
Figs 1-3, Smith et.al.

A UsS, A, 3819862, Published 25 June 1974
: Figs 1,2 and %4, Hedges

A Us, A, 4091448, Published 23 May 1978
Figs 1,3 and 4A-B, Clausing

* Special catagories of cited documents: 18

“A" document defining the general state of the art _#pn document published prior to the international filing date but

“E" aariler documant but published on or after the international on or aiter the priority date claimed
filing date . “T" fater document published on or after the international filing
“L" document cited for special reason other than those referred date or priority date and not in confilct with the appiication,

sut cited to understand the principle or theory underlying

to i h
0 in the other categories the Iavention

“Q" document referring to an oral disciosure, use, exhibition or

other means X" document of particular relevance
IV. CERTIFICATION
Date of the Actual Completion of the International Search 2 Date of Mailing of this International Search Report ¢

17 Feb 1982 09 MAR 1882_

international Searching Authority 1 Signature of Authorized Offrcer 30
SA Ry A
L.JA US | 7 . 2 7
7

Form PCT/1SA/210 (second sheet) (October 1977}




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

