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57 ABSTRACT 
An electronic cash register includes a mask ROM for 
memorizing a fixed operation program. First through 
third RAM's are provided for storing information for 
partly modifying the operation program memorized in 
the mask ROM. The first RAM stores information 
which indicates an address of the mask ROM at which 
the program should be modified. The second RAM 
stores a modified program. The third RAM stores an 
address table which correlates the address of the mask 
ROM at which the address should be modified, and the 
addresses of the second RAM at which the modified 
program is stored. A control system performs an opera 
tion in accordance with the operation program memo 
rized in the the mask ROM with reference to the first 
RAM. When the first RAM indicates the modification, 
the operation is conducted in accordance with the mod 
ified program information and associated address table 
stored in the second and third RAM's. 

7 Claims, 6 Drawing Figures 
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PROGRAM MODIFICATION SYSTEM IN AN 
ELECTRONIC CASH REGISTER 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The present invention relates to an electronic appara 
tus such an an electronic cash register and a teller ma 
chine. The present invention relates, more particularly, 
to a program modification system for modifying a part 
of a program memorized in a program memory in 
cluded in the electronic apparatus. 

Generally, in an electronic apparatus such as an elec 
tronic cash register, a system control program is memo 
rized in a mask ROM. When the program has been 
written into the mask ROM, it can not be changed and, 
therefore, the system operation program can not be 
changed or modified without exchanging the mask 
ROM. 

Accordingly, an object of the present invention is to 
provide a program modification system for modifying a 
part of an operation program memorized in an elec 
tronic apparatus. 
Another object of the present invention is to provide 

an electronic cash register, wherein a part of an opera 
tion program can be modified without exchanging a 
read only memory which stores the operation program. 
Other objects and further scope of applicability of the 

present invention will become apparent from the de 
tailed description given hereinafter. It should be under 
stood, however, that the detailed description and spe 
cific examples, while indicating preferred embodiments 
of the invention, are given by way of illustration only, 
since various changes and modifications within the 
spirit and scope of the invention will become apparent 
to those skilled in the art from this detailed description. 
To achieve the above objects, pursuant to an embodi 

ment of the present invention, an operation program is 
memorized in a mask ROM. A first RAM is provided 
which has the same addresses as the mask ROM in order 
to store information indicating whether the program of 
the respective address should be changed or not. A 
second RAM is provided for storing a modification 
program, the second RAM having addresses different 
from the mask ROM. A third RAM is provided for 
storing the mask ROM address of which program 
should be changed, and for storing the address of the 
second RAM which stores the modified operation pro 
gram. The system operation is controlled by the opera 
tion program memorized in the mask ROM and the 
modification information stored in the first, second and 
third RAM's. 

In a preferred form, a backup battery is provided for 
supplying power to the second and third RAM's in 
order to maintain the modification information even 
when the main power switch is switched off, 
BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be better understood from 
the detailed description given hereinbelow and the ac 
companying drawings which are given by way of illus 
tration only, and thus are not limitative of the present 
invention and wherein: 
FIG. 1 is a block diagram of an embodiment of an 

electronic cash register of the present invention; 
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2 
FIG. 2 is a schematic chart for explaining a memory 

condition of a second RAM (16) included in the elec 
tronic cash register of FIG. 1; 

FIG. 3 is a schematic chart for explaining a memory 
condition of a third RAM (18) included in the electronic 
cash register of FIG. 1; 

FIG. 4 is a schematic chart for explaining a memory 
condition of a mask ROM (12) and a first RAM (14) 
included in the electronic cash register of FIG. 1; and 
FIGS. 5 and 6 are flow charts for explaining an oper 

ational mode of the electronic cash register of FIG. 1. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

An embodiment of an electronic cash register of the 
present invention includes a central processor unit 
(CPU) 10 for controlling the system operation. A mask 
read only memory (ROM) 12 is provided for memoriz 
ing a fixed operation program according to which the 
system operation is conducted. A first random access 
memory (RAM) 14 is provided, which has the same 
addresses as the mask ROM 12, whereby the first RAM 
14 stores information which represents the requirements 
of the program modification with respect to each ad 
dress of the mask ROM 12. A second random access 
memory (RAM) 16 has addresses different from those 
of the mask ROM 12, and functions to store a modified 
program. A third random access memory (RAM) 18 
stores the address information which represents an ad 
dress of the mask ROM 12 of which program should be 
modified, and the address information which represents 
an address of the second RAM 16 which stores the 
modified program. The transaction data registered into 
the electronic cash register is memorized in a fourth 
random access memory (RAM) 20. 
The CPU 10 is communicated with the mask ROM 

12, the first through fourth RAM's 14, 16, 18 and 20 via 
a data bus 22 and an address bus 24. The CPU 10 is 
further connected to a keyboard panel 26 via a key 
interface 28. The keyboard panel 26 includes numeral 
keys and function keys for conducting the registering 
operation. The keyboard panel 26 further includes a 
main power switch P for controlling the main power 
supply, an initial reset setting key A, a memory clear 
key B, and mode selection keys for selectively placing 
the electronic cash register in the normal registering 
mode, the checking mode and the read mode. The elec 
tronic cash register of FIG. 1 further includes a display 
panel 30 for displaying the transaction data, a display 
interface 32, a printer 34 for printing out the transaction 
data onto a receipt slip or a journal paper, and a printer 
interface 36. A drawer 38 is provided for containing 
money. A magnetic tape 40 is connectable to the data 
bus 22 via an input/output interface 42 for introducing 
the modified program into the second RAM 16. A 
backup battery 45 is connected to the second, third and 
fourth RAM's 16, 18 and 20 for maintaining the pro 
gram and data stored in the second, third and fourth 
RAM's 16, 18 and 20. 
A detection circuit 44 comprising a flip-flop is pro 

vided for detecting the address of which program 
should be modified. The flip-flop is set when a code 
signal "1" is developed from the first RAM 14. The set 
output of the detection circuit 44 is applied to the CPU 
10 for conducting the interrupt operation. The flip-flop 
is reset by a control signal developed from the CPU 10 
which develops the control signal in response to the last 
step of the modified program stored in the second RAM 
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16. A decoder 46 is provided for decoding the address 
information transferred on the address bus 24. 
A power supply circuit 48 is associated with the main 

power switch P for supplying the power to the entire 
system. When the main power switch P is switched on, 
the power supply circuit 48 develops a switching-on 
detection signal towards the CPU 10. The mask ROM 
12 includes an initial program region IP which is se 
lected when the switching-on detection signal is devel 
oped from the power supply circuit 48. An operation 
related to the initial reset will be described later with 
reference to FIG. 5. An initial reset circuit 50 is pro 
vided for conducting the initial reset operation onto the 
fourth RAM 20, the keyboard panel 26, the display 
panel 30, the printer 34, and the interfaces 28, 32, 36 and 
42. A memory clear circuit 52 is provided for clearing 
the information stored in the second and third RAM's 
16 and 18. 
An operational mode of the electronic cash register 

of FIG. 1 will be described with reference to FIGS. 2 
through 6. 
When the fixed program memorized in the mask 

ROM 12 is desired to be modified, the magnetic tape 40 
is connected to the input-/output interface 42, whereby 
the modification program is introduced into and stored 
in the second RAM 16, and the address data which 
indicates the address of the mask ROM 12 of which 
program should be changed and indicates the address of 
the second RAM 16 to which the modified program is 
introduced into and stored in the third RAM 18. 
More specifically, when the program stored at the 

addresses A and B of the mask ROM 12 is desired to be 
changed, the first modification program (for modifying 
the program of the address A) is introduced into the 
second RAM 16 and stored after the address XXXA. 
The last step of the first modification program includes 
a command for jumping the operation to the program of 
the address A + 1 in the mask ROM 12 as shown in FIG. 
2. Furthermore, the second modification program (for 
modifying the program of the address B) is introduced 
into the second RAM 16 and stored after the address 
XXXB. The last step of the second modification pro 
gram includes a command for jumping the operation to 
the program of the address B+ 1 in the mask ROM 12 as 
shown in FIG. 2. Moreover, the flag "1" is set at the 
first address area a of the third RAM 18 as shown in 
FIG. 3. Then, the third RAM 18 memorizes a table 
which indicates the address of the mask ROM 12 of 
which program should be changed, and the address of 
the second RAM 16 to which the modified program has 
been introduced. The flag "1" set at the first address 
area a of the third RAM 18 indicates that a part of the 
program memorized in the mask ROM 12 should be 
changed. 
Under these conditions, when the main power switch 

P included in the keyboard panel 26 is switched on to 
conduct the registering operation, the power supply 
circuit 48 develops the switching-on detection signal. In 
response thereto, the CPU 10 selects the initial opera 
tion program stored at the initial program region IP of 
the mask ROM 12, thereby conducting the operation 
shown in FIG. 5. 
The CPU 10 first detects the switching-on operation 

at the step n1. Then, a determination is carried out to 
detect whether the flag "1" is set at the area a of the 
third RAM 18 (step n2). If the flag "1" is set at the area 
a of the third RAM 18, the operation is advanced to the 
step n3, wherein the program address of the mask ROM 
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4. 
12 of which the program should be changed is read out, 
and a flag 'l' is set in the first RAM 14 at the corre 
sponding address (step n4). In this example, the flag "1" 
is set at the addresses A and B of the first RAM 14 as 
shown in FIG. 4. When the flag setting operation is 
completed, the operation is advanced to the following 
steps né and n7 via a step n5. More specifically, the 
CPU 10 reads out the mode information selected by the 
mode selection keys included in the keyboard panel 26. 
If the registering mode key is actuated, the operation is 
conducted in accordance with the normal registering 
operation program stored in the mask ROM 12 (step 
n9). If the flag "1" is not set at the first address area a of 
the third RAM 18, the operation is advanced from the 
step n2 to the step né. That is, no flag is set in the first 
RAM 14. 

After the initial operation program is completed, the 
operation is conducted in accordance with the program 
memorized in the mask ROM 12 as shown in FIG. 6. 
The CPU 10 sequentially selects the addresses of the 
mask ROM 12 for reading out the program memorized 
in the mask ROM 12 (steps n11 and n12). At the same 
time, the corresponding addresses of the first RAM 14 
are selected and read out. When the corresponding 
address of the first RAM 14 does not have the flag "1", 
the detection circuit 44 is in the reset state and, there 
fore, the operation is conducted in accordance with the 
program memorized in the mask ROM 12 (steps n13 and 
n14). When the operation is advanced to the address A 
of the mask ROM 12, the corresponding address of the 
first RAM 14 stores the set flag "1". Accordingly, the 
detection circuit 44 is set to develop the interruption 
requirement to the CPU 10 (steps n13 and n16). 

In response to the thus developed interruption re 
quirement, the CPU 10 temporarily memorizes the pres 
ent address A, and goes to see the address table stored 
in the third RAM 18. That is, the CPU 10 recognizes 
that the modified program is stored from the address 
XXXA of the second RAM 16 (step n17). Then, the 
operation is jumped to the address XXXA of the second 
RAM 16 to execute the modified program stored in the 
second RAM 16 (steps n18 and n19). At the end of the 
modified program, the jump command to the mask 
ROM program is provided. That is, the detection cir 
cuit 44 is reset, and the operation is returned to the 
address A + 1 of the mask ROM 12 (step n20). 

Similarly, when the operation is advanced to the 
address B of the mask ROM 12, the detection circuit 44 
is set to develop the interruption requirement. The CPU 
10 selects the address XXXB of the second RAM 16 to 
execute the modified program stored from the address 
XXXB of the second RAM 16. In a preferred form, the 
first through fourth RAM's 14, 16, 18 and 20 are imple 
mented with the C-MOS RAM's. One bit of the first 
RAM 14 corresponds to one bite of the mask ROM 12. 
When the operator wishes to correct the transaction 

data registered in the fourth RAM 20, the main power 
switch P is actuated under the condition where the 
initial reset setting key A is depressed. In response 
thereto, the CPU 10 applies the initial reset command to 
the initial reset circuit 50 for conducting the resetting 
operation of the respective memories. However, please 
note that it is not preferable if the modified program 
information stored in the second and third RAM's 16 
and 18 is cleared by this resetting operation. In accor 
dance with the present invention, the initial resetting 
operation is not conducted to the second and third 
RAM's 16 and 18. Instead, the memory clear circuit 52 
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is provided for clearing the program information stored 
in the second and third RAM's 16 and 18. In order to 
clear the program information stored in the second and 
third RAM's 16 and 18, the main power switch P is 
switched on under the condition where the memory 
clear key B is depressed. In response thereto, the CPU 
10 activates the memory clear circuit 52 to clear the 
program information stored in the second and third 
RAM's 16 and 18. 

In the foregoing embodiment, the program informa 
tion is introduced from the magnetic tape 40. The pro 
gram modification information can alternatively be 
introduced from the keyboard panel 26 through the 
manual operation as is well known in the field of the 
programmable electronic calculator. 
The invention being thus described, it will be obvious 

that the same may be varied in many ways. Such varia 
tions are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifica 
tions are intended to be included within the scope of the 
following claims. 
What is claimed is: 
1. A program modification system in an electronic 

cash register comprising: 
first memory means having a plurality of addresses 

for permanently memorizing a fixed operation pro 
gram which controls an operation of the electronic 
cash register according to said fixed operation pro 
gram associated with each of said plurality of ad 
dresses; 

second memory means, having the same plurality of 
addresses as said first memory means, for storing 
modification instructions at each respective ad 
dress for which a program modification should be 
conducted at each of the corresponding addresses 
of the fixed operation program memorized in said 
first memory means; 

third memory means, having different addresses from 
said first memory means, for storing a modification 
program; 

fourth memory means for storing an address table 
corresponding to the addresses of said first memory 
means and for storing the addresses of said third 
memory means having respective ones of said mod 
ification programs; 

control means for executing a modified operation 
program which controls an operation of the elec 
tronic cash register, said modified operation pro 
gram including a combination of steps of the fixed 
program in said first memory means and the modi 
fication program in said third memory means by 
introducing modification instructions from the 
modification program in said third memory means 
to addresses in said fourth memory means corre 
sponding to said address table, to enable said con 
trol means to execute modification instructions in 
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6 
said second memory means on said fixed program 
at corresponding addresses in said first memory 
means; 

a main power supply switch for supplying electric 
power to the electronic cash register; and 

backup battery means for supplying electric power to 
said third and fourth memory means when said 
main power supply switch is switched off, thereby 
maintaining the modification program and associ 
ated address table stored in said third and fourth 
memory means when said main power supply 
switch is switched off 

said control means including an initial control system 
for transferring said modification instructions into 
said second memory means in response to a switch 
ing-on operation of said main power supply switch 
and in accordance with the modification program 
and associated address table stored in said third and 
fourth memory means, respectively. 

2. The program modification system in an electronic 
cash register of claim 1, further comprising: 

an input/output interface which connects the elec 
tronic cash register to a magnetic tape system, 
whereby said modification program and associated 
address table is introduced from said magnetic tape 
system into said third and fourth memory means. 

3. The program modification system in an electronic 
cash register of claim 1, further comprising: 

a keyboard panel for manually introducing the modi 
fication program and associated address table into 
said third and fourth memory means. 

4. The program modification system of claim 1, 
wherein 

said first memory means comprises a mask read only 
memory (ROM); and 

said second, third and fourth memory means com 
prise C-MOS random access memories (RAM). 

5. The program modification system in an electronic 
cash register of claim 1, wherein 
one bite of said second memory means is assigned to 

store data which corresponds to one bite of infor 
mation of said first memory means. 

6. The program modification system in an electronic 
cash register of claim 1, further comprising: 

an initial reset system for initially resetting said sec 
ond memory means when said main power supply 
switch is switched on; and 

inhibition means for protecting said third and fourth 
memory means from the initial resetting operation 
conducted by said initial reset system. 

7. The program modification system in an electronic 
cash register of claim 6, further comprising: 

a memory clear system for clearing the modified 
program information and associated address table 
stored in said third and fourth memory means. 
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