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(54) METHOD OF LOADING SYSTEM STARTING DATA INTO A PROGRAMMABLE CONTROLLER

(57) A program is simply stored in a storage unit of
a programmable controller. A substrate of the program-
mable controller includes an interface unit to which an
external device having input and output terminals is de-
tachably attached and a first storage unit. The interface
unit includes a processor circuit and connector terminals
to which the input and output terminals of the external
device are able to be connected. The method includes:
forming a predetermined circuit by connecting the input

and output terminals of the external device to the con-
nector terminals; reading a program or data of the pro-
grammable controller from a second storage unit in which
the program or data is stored and storing the read pro-
gram or data in the first storage unit; and causing the
processor circuit to start the step of reading and storing
the program or data when the predetermined circuit has
been formed.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The invention relates to a method of manufac-
turing a programmable controller and, more particularly,
to a manufacturing method including a process step of
mounting software of a programmable controller.

Description of Related Art

[0002] A programmable logic controller (PLC) (also re-
ferred to as a programmable controller) is known as an
example of a device relevant to factory automation (FA)
for controlling facilities or machines.
[0003] A PLC manages production process steps in
FA using a program which is executed or controls another
relevant device. Accordingly, for example, when produc-
tion process steps or control specifications are changed,
the program which is executed by the PLC needs to be
changed. For example, a method described in Patent
Document 1 (Japanese Unexamined Patent Application
Publication No. 2004-272629) has been proposed as a
method of changing a program of a PLC.

[Prior Art Document]

[Patent Documents]

[0004] [Patent Document 1] Japanese Unexamined
Patent Application Publication No. 2004-272629

SUMMARY OF THE INVENTION

[0005] In Patent Document 1, generally, an operator
changes a PLC to a program transmission mode using
a DIP switch or the like such that details in a memory are
rewritten to change a program of the PLC. Subsequently,
an object code is downloaded. Accordingly, the object
code is stored in a memory of the PLC in which a program
is stored.
[0006] However, since the DIP switch is generally
small, an operator has difficulty in operating the DIP
switch and is likely to cause an operation mistake.
[0007] The invention is made in consideration of the
above-mentioned circumstances and an object of an as-
pect of the invention is to provide a method of manufac-
turing a programmable controller which enables a stor-
age unit of the programmable controller to simply store
a program.
[0008] According to an aspect of the invention, there
is provided a method of manufacturing a programmable
controller. The programmable controller includes a sub-
strate, the substrate includes an interface unit to which
an external device having input and output terminals is
detachably attached and a first storage unit, and the in-

terface unit includes a processor circuit and connector
terminals to which the input and output terminals of the
external device are able to be connected.
[0009] The method includes: a step of forming a pre-
determined circuit by connecting the input and output ter-
minals of the external device to the connector terminals;
a step of reading a program or data of the programmable
controller from a second storage unit in which the pro-
gram or data is stored and storing the read program or
data in the first storage unit; and a step of causing the
processor circuit to start the step of reading and storing
the program or data when the predetermined circuit has
been formed.
[0010] Preferably, the step of reading and storing the
program or data includes a step of executing a command
for reading the program of the programmable controller
from the second storage unit and storing the read pro-
gram in the first storage unit.
[0011] Preferably, the step of executing the command
includes a step of causing the processor circuit to execute
the command.
[0012] Preferably, the substrate includes a processor,
and the step of executing the command includes a step
of causing the processor circuit to command the proces-
sor to execute the command.
[0013] Preferably, the method further includes a step
of outputting a notification indicating that the predeter-
mined circuit is formed via an output unit.
[0014] Preferably, the second storage unit includes a
storage medium that is detachably attached to the sub-
strate. Preferably, the second storage unit is disposed in
the external device.
[0015] According to another aspect of the invention,
there is provided a programmable controller. The pro-
grammable controller includes a substrate, the substrate
includes an interface unit to which an external device
having input and output terminals is detachably attached,
a processor, a main storage unit, and a first storage unit,
and the interface unit includes a processor circuit and
connector terminals to which the input and output termi-
nals of the external device are able to be connected.
[0016] The processor circuit includes: a first storage
processing unit that reads a program or data of the pro-
grammable controller from a second storage unit in which
the program or data is stored and stores the read program
or data in the first storage unit when a predetermined
circuit has been formed by connecting the input and out-
put terminals of the external device to the connector ter-
minals at the time of starting the programmable control-
ler; and a second storage processing unit that reads the
program or data of the programmable controller stored
in the first storage unit and stores the read program or
data in the main storage unit when the predetermined
circuit has not been formed at the time of starting the
programmable controller.
[0017] According to still another aspect of the inven-
tion, there is provided a method of switching an operation
mode of a programmable controller
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[0018] The programmable controller includes a sub-
strate, the substrate includes an interface unit to which
an external device having input and output terminals is
detachably attached, a processor, a main storage unit,
and a first storage unit, and the interface unit includes a
processor circuit and connector terminals to which the
input and output terminals of the external device are able
to be connected.
[0019] The method includes: a step of forming a pre-
determined circuit by connecting the input and output ter-
minals of the external device to the connector terminals
at the time of starting the programmable controller; a first
step of causing the processor circuit to read a program
or data of the programmable controller from a second
storage unit in which the program or data is stored and
to store the read program or data in the first storage unit
when the predetermined circuit has been formed at the
time of starting the programmable controller; and a sec-
ond step of causing the processor circuit to read the pro-
gram or data of the programmable controller stored in
the first storage unit and to store the read program or
data in the main storage unit when the predetermined
circuit has not been formed at the time of starting the
programmable controller.
[0020] According to the aspects of the invention, it is
possible to simply store a program in a storage unit of a
programmable controller.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a diagram illustrating a configuration of a
PLC according to a first embodiment in association
with peripheral devices;
Figs. 2A and 2B are diagrams illustrating a configu-
ration of an FPGA 50 according to the first embodi-
ment in association with a switching device 200;
Fig. 3 is a diagram illustrating an exterior of a PLC
unit 300 according to the first embodiment;
Fig. 4 is a flowchart illustrating a process routine in-
cluding loading system starting data 71 of the PLC
100 according to the first embodiment;
Fig. 5 is a diagram illustrating a change of details
stored in a storage unit according to the first embod-
iment;
Fig. 6 is a diagram illustrating a configuration of a
PLC according to a second embodiment in associ-
ation with peripheral devices; and
Figs. 7A, 7B and 7C are diagrams illustrating a third
embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0022] Hereinafter, embodiments of the invention will
be described with reference to the accompanying draw-
ings. The same elements and corresponding elements
will be referenced by the same reference signs and de-

scription thereof may not be repeated.

First Embodiment

Whole Configuration

[0023] Fig. 1 is a diagram illustrating a configuration of
a PLC according to a first embodiment in association with
peripheral devices. Figs. 2A and 2B are diagrams illus-
trating a configuration of an FPGA 50 according to the
first embodiment in association with a switching device
200.
[0024] Referring to Fig. 1, a PLC 100 includes a sub-
strate 90. A micro-processing unit (MPU) 10, a main stor-
age device 20, a first storage 30 which is an example of
a "first storage unit," a storage interface (I/F) unit 40, a
field programmable gate array (FPGA) 50 which is an
example of an "interface unit," a power supply 60, and a
bus 80 are mounted on the substrate 90.
[0025] The main storage device 20 includes a read only
memory (ROM) and a random access memory (RAM) in
which a program or data which is read and executed by
the MPU 10 is stored. A second storage 70 which is an
external storage medium can be detachably attached to
the storage I/F unit 40. The second storage 70 is an ex-
ample of a "second storage unit." A switching device 200
which is an example of an "external device" can be de-
tachably attached to the FPGA 50. The power supply 60
supplies electric power to the units of the PLC 100. The
units can input and output data to each other via the bus
80.
[0026] The first storage 30 is a nonvolatile storage de-
vice which is built in the PLC 100 and includes, for ex-
ample, a NAND type flash memory. The second storage
70 is an external storage device of the PLC 100 and in-
cludes, for example, an SD memory card. The program
or data which is stored in the first storage 30 and the
second storage 70 includes a program or data for starting
the PLC 100. The program or data for starting the PLC
100 is hereinafter also referred to as system starting data
71.
[0027] Referring to Fig. 2A, the FPGA 50 mainly in-
cludes a processor block 51 including programmable log-
ic elements and an external interface (I/F) 52 and an in-
ternal interface (I/F) 53 including programmable input
and output elements. A hardware block such as a digital
signal processor or a clock generator circuit may be
mounted on the FPGA 50. The FPGA 50 operates as a
circuit based on a design by downloading design data to
the processor block 51, the external I/F 52, and the in-
ternal I/F 53 which are the programmable elements. The
design data includes description data of a program for
implementing processes based on the flowchart illustrat-
ed in Fig. 4 which will be described later.
[0028] The processor block 51 is an example of a
"processor circuit." The external I/F 52 includes connec-
tor terminals (pins) P1 and P2 to which input and output
terminals of the external device such as the switching
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device 200 can be connected. The internal I/F 53 includes
one or more terminals (pins) for connection to the bus
80. The external I/F 52 and the internal I/F 53 input and
output, for example, data of one or more bits via the cor-
responding one or more terminals (pins). The processor
block 51 processes data from the external I/F 52 or the
internal I/F 53 and outputs the processed data via the
external I/F 52 or the internal I/F 53.
[0029] The switching device 200 includes a light emit-
ting diode (LED) 201, a battery 202 that supplies electric
power to the units of the switching device 200, a terminal
unit including terminals (pins) P11 and P12, and a de-
tection unit 203. In the switching device 200, the terminal
P11 is connected to the terminal P12 via a wire W. The
detection unit 203 detects a voltage applied to the termi-
nals P11 and P12 from the wire W and controls turning
on/off of the LED 201 based on the detected voltage.
[0030] The terminal unit of the switching device 200
has a shape which can be fitted to the shape of the ex-
ternal I/F 52. When the switching device 200 is attached
to the FPGA 50 by an operator fitting the terminal unit of
the switching device 200 to the external I/F 52, a prede-
termined circuit of the connector terminal P1 of the FPGA
50 → the terminal P11 of the switching device 200 → the
wire W → the terminal P12 of the switching device 200
→ the connector terminal P2 of the FPGA 50 is set up.
When an operator detaches the terminal unit of the
switching device 200 from the external I/F 52, the termi-
nals P11 and P12 of the switching device 200 are sepa-
rated from the connector terminals P1 and P2 of the FP-
GA 50 and the setup of the predetermined circuit is re-
leased.
[0031] Specifically, when the switching device 200 is
attached to the FPGA 50 and the predetermined circuit
is set up, the connector terminals P1 and P2 of the FPGA
50 are short-circuited (connected). On the other hand,
when the switching device 200 is detached from the FP-
GA 50 and the setup of the predetermined circuit is re-
leased, the connector terminals P1 and P2 are opened
(disconnected).
[0032] A voltage which is applied to the detection unit
203 of the switching device 200 via the wire W has dif-
ferent voltage values when the predetermined circuit is
set up and when the setup of the predetermined circuit
is released. Accordingly, the detection unit 203 compares
the voltage value of the wire W with a first threshold value
(which corresponds to the value of the short-circuit volt-
age) and turns on or off the LED 201 based on the com-
parison result. For example, when the switching device
200 is attached to the FPGA 50 (the predetermined circuit
is set up) and the connector terminals P1 and P2 are
short-circuited, the detection unit 203 turns on the LED
201 based on the comparison result of the voltages (two
voltage values match each other). When the switching
device 200 is detached from the FPGA 50 (the predeter-
mined circuit is not set up) and the connector terminals
P1 and P2 are opened, the detection unit 203 turns off
the LED 201 based on the comparison result of the volt-

ages (two voltage values do not match each other).
[0033] An operator can determine whether the switch-
ing device 200 is attached to the FPGA 50 based on
turning-on/off of the LED 201.
[0034] Fig. 2B schematically illustrates functional
blocks disposed in a circuit of the processor block 51 of
the FPGA 50. The processor block 51 includes a first
storage processing unit 51A that reads a program or data
from the second storage 70 and stores read details in
the first storage 30 when the predetermined circuit has
been set up, a second storage processing unit 51B that
reads a program or data from the first storage 30 and
stores the read details in the main storage device 20
when the predetermined circuit has not been set up, and
a verification processing unit 51C. The verification
processing unit 51C performs a verification process (Ver-
ify) which will be described later to determine whether
the storage process by the first storage processing unit
51A has succeeded.

Exterior

[0035] Fig. 3 is a diagram illustrating an exterior of a
PLC unit 300 according to the first embodiment. Referring
to Fig. 3, the PLC unit 300 includes a housing in which
the PLC 100 illustrated in Fig. 1 is incorporated. The
housing includes a portion 110 in which an option board
of the PLC 100 (a board of an external device for realizing
an optional function) is detachably attached to the sub-
strate 90 and a portion 120 in which a backup memory
card for data of the PLC 100 is detachably attached to
the substrate 90. In the first embodiment, the portion 110
is used to attach the board of the switching device 200
and the portion 120 is used to detachably attach the sec-
ond storage 70.

Process Flow

[0036] Fig. 4 is a flowchart illustrating a process flow
including loading the system starting data 71 of the PLC
100 according to the first embodiment. In the first em-
bodiment, "loading" refers to a process of reading data
from a storage unit and writing the read data to another
storage unit.
[0037] Fig. 5 is a diagram illustrating a change of details
stored in the storage units. Referring to (A) of Fig. 5, the
system starting data 71 according to the first embodiment
includes a system program such as an operating system
(OS) 7A and firmware 7B and a bootloader 7C that loads
(stores) the system program to the main storage device
20. The system starting data 71 may include various data
in addition to the program.
[0038] The process flow illustrated in Fig. 4 will be de-
scribed below with reference to Fig. 5. An operator turns
on the power supply of the PLC 100 and attaches the
switching device 200 (see (A) of Fig. 5) in which the sys-
tem starting data 71 is stored to the storage I/F unit 40
such that the switching device 200 can be detached from
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the PLC 100. The switching device 200 may be detach-
ably attached before the power supply of the PLC 100 is
turned on.
[0039] The processor block 51 starts the process flow
illustrated in Fig. 4 when the power supply is turned on.
First, the processor block 51 determines whether the
switching device 200 has been attached (the predeter-
mined circuit has been set up) (Step S1). Specifically,
the determination is performed by the processor block
51 comparing the voltages of the connector terminals P1
and P2 received via the external I/F 52 with a short-circuit
voltage and determining whether the short-circuit voltage
has been received from the connector terminals P1 and
P2 based on the comparison result.
[0040] The processor block 51 starts the first storage
processing unit 51A when the short-circuit voltage of the
connector terminals P1 and P2 has been received via
the external I/F 52, that is, when the switching device 200
has been attached ("attached" in Step S1). The started
first storage processing unit 51A starts loading the sys-
tem starting data 71 from the second storage 70 (Step
S3). Specifically, the first storage processing unit 51A
starts a process of reading the system starting data 71
from the second storage 70 and storing (writing) the read
details in the first storage 30. When the loading of the
system starting data 71 to the first storage 30 is complet-
ed, details of the first storage 30 are changed from (B)
of Fig. 5 to (C) of Fig. 5.
[0041] The verification processing unit 51C of the proc-
essor block 51 performs a process of comparing the sys-
tem starting data 71 in the second storage 70 with system
starting data in the first storage 30 as a loading destina-
tion to verify whether the loading has succeeded (Step
S5).
[0042] The verification processing unit 51C performs
the comparison process, for example, using checksum.
In the first embodiment, the processor block 51 reads
data (for example, binary data) in an address area of the
second storage 70 in which the system starting data 71
is stored, calculates a sum thereof, reads data (for ex-
ample, binary data) in an address area of the first storage
30 in which the system starting data is stored, and cal-
culates a sum thereof. The verification processing unit
51C compares the calculated sums. In the first embodi-
ment, data designating the address area of the second
storage 70 in which the system starting data 71 is stored
and the address area of the first storage 30 in which the
system starting data is stored is stored in advance in the
processor block 51.
[0043] The verification processing unit 51C outputs da-
ta indicating that the loading succeeds when the com-
parison result of the sums represents that both match,
and outputs data indicating that the loading fails when
the comparison result of the sums represents that both
do not match (Step S9).
[0044] The verification processing unit 51C outputs, for
example, the data indicating that the loading succeeds
or fails to the switching device 200 via the external I/F

52. The switching device 200 changes a turning-on mode
(for example, a flickering cycle or a lighting color) of the
LED 201 based on the data indicating that the loading
succeeds or fails from the verification processing unit
51C. An operator can confirm loading success/failure of
the system starting data 71 from the turning-on mode of
the LED 201.
[0045] The comparison process is not limited to the
method using the checksum. The verification process is
not limited to the above-mentioned comparison process.
[0046] A case in which the switching device 200 is not
attached to the PLC 100 will be described below. When
the power supply of the PLC 100 is turned on, the voltage
which the processor block 51 receives from the connector
terminals P1 and P2 via the external I/F 52 is not the
short-circuit voltage ("not attached" in Step S1). The proc-
essor block 51 compares the voltage received from the
connector terminals P1 and P2 with the short-circuit volt-
age and starts the second storage processing unit 51B
when the comparison result results mismatch. The start-
ed second storage processing unit 51B starts loading the
system starting data 71 from the first storage 30 (Step
S13). Specifically, the second storage processing unit
51B outputs a starting command to the bootloader 7C
(see (D) of Fig. 5) of the first storage 30 via the internal
I/F 53.
[0047] The bootloader 7C which is started in accord-
ance with the starting command from the second storage
processing unit 51B reads the OS 7A and the firmware
7B from the first storage 30 and stores the read details
in the main storage device 20. When loading of the sys-
tem starting data (more specifically, the system program)
from the first storage 30 is completed, details of the main
storage device 20 are changed from (E) of Fig. 5 to (F)
of Fig. 5.
[0048] Thereafter, the bootloader 7C of the first storage
30 starts the OS 7A of the main storage device 20 (Step
S 15). When the OS 7A is started, the MPU 10 starts the
user program under the control of the OS 7A (Step S17).
[0049] In the process flow illustrated in Fig. 4, the sys-
tem starting data 71 of the second storage 70 is loaded
to the first storage 30 when the switching device 200 is
attached, and the system starting data 71 (more specif-
ically, the system program) of the first storage 30 is load-
ed to the main storage device 20 when the switching
device 200 is not attached. Accordingly, an operator can
perform loading of the system starting data 71 while
switching the storage unit as a loading source and the
storage unit as a loading destination by performing a sim-
ple operation of attaching or detaching the switching de-
vice 200 to or from the portion 110 of the PLC unit 300.
[0050] In the first embodiment, the FPGA 50 is used
as a circuit for starting loading when the switching device
200 is detachably attached, but an application specific
integrated circuit (ASIC) may be used or a combination
of the FPGA 50 and the ASIC may be used.
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Switching of Operation Mode

[0051] The process flow illustrated in Fig. 4 can be ap-
plied as a method of switching the operation mode at the
time of starting of the PLC 100. That is, in this method,
when the predetermined circuit is set up at the start time
at which the power supply of the PLC 100 is turned on,
the first storage processing unit 51A is started and per-
forms a first operation mode of reading the system start-
ing data 71 from the second storage 70 and storing the
read system starting data 71 in the first storage 30. On
the other hand, when the predetermined circuit is not set
up at the start time at which the power supply turned on,
the second storage processing unit 51B is started and
performs a second operation mode of reading the system
starting data 71 (more specifically, the system program)
stored in the first storage 30 and storing the read system
starting data 71 in the main storage device 20.
[0052] In this way, an operator can switch the operation
mode at the time of starting of the PLC 100 by a simple
operation of attaching/detaching the switching device
200 to/from the portion 110 of the PLC unit 300.

Second Embodiment

[0053] A second embodiment is a modified example
of the first embodiment. Fig. 6 is a diagram illustrating a
configuration of a PLC according to a second embodi-
ment in association with peripheral devices. In the first
embodiment, the second storage 70 is provided in the
PLC 100, but may be provided in the switching device
200 as illustrated in Fig. 6.
[0054] In Fig. 6, unlike the configuration illustrated in
Fig. 1, a configuration in which a switching device 200A
including the second storage 70 is detachably attached
to a PLC 100A not including the second storage 70 is
illustrated. The other configuration in Fig. 6 is the same
as in Fig. 1 and thus description thereof will not be re-
peated.
[0055] Referring to Fig. 6, the external I/F 52 of the
FPGA 50 includes connector terminals (pins) P1, P2, and
P3 to which input and output terminals of an external
device such as the switching device 200A can be con-
nected.
[0056] The terminal unit of the switching device 200A
includes terminals (pins) P11 and P12, and a terminal (a
pin) P13 connected to the second storage 70.
[0057] When an operator fits the terminal unit of the
switching device 200A to the external I/F 52 and the
switching device 200A is attached to the FPGA 50, the
predetermined circuit is set up and the terminal P13 is
connected to the connector terminal P3. Accordingly, the
first storage processing unit 51A of the processor block
51 can load data from the second storage 70 of the
switching device 200A to the first storage 30 via the con-
nector terminal P3 and the terminal P13.

Third Embodiment

[0058] A third embodiment is a modified example of
the first or second embodiment. Figs. 7A to 7C are dia-
grams illustrating the third embodiment. In the above-
mentioned embodiments, loading of the system starting
data 71 (Step S3 in Fig. 4) is performed by only the FPGA
50, but may be performed by the FPGA 50 in cooperation
with another device or the like.
[0059] Fig. 7A illustrating the method in Step S3 de-
scribed above in the first embodiment. Referring to Fig.
7A, the FPGA 50 (the first storage processing unit 51A)
reads the system starting data 71 from a predetermined
address area of the second storage 70 and stores (writes)
the read details in a predetermined address area of the
first storage 30.
[0060] On the other hand, as illustrated in Fig. 7B, load-
ing of the system starting data 71 (step S3 in Fig. 4) may
be performed using a loading command 72 stored in the
second storage 70.
[0061] Specifically, when the power supply of the PLC
100 is turned on, the first storage processing unit 51A is
started. The first storage processing unit 51A performs
loading (Step S3b) by executing the loading command
72 of the second storage 70 (Step S3a). In this case,
information indicating an address of the second storage
70 from which the system starting data 71 is read and an
address of the first storage 30 to which the read system
starting data 71 is written can be set in the loading com-
mand 72.
[0062] As illustrated in Fig. 7C, a configuration in which
loading of the system starting data 71 (Step S3 in Fig. 4)
is performed by the MPU 10 may be employed. Specifi-
cally, when the power supply of the PLC 100 is turned
on, the first storage processing unit 51A is started. When
the first storage processing unit 51A is started, the MPU
10 is started and a command for executing the loading
command 72 of the second storage 70 is issued to the
MPU 10 (Step S3c). The MPU 10 executes the loading
command 72 of the second storage 70 in accordance
with the command from the first storage processing unit
51A (Step S3d). Accordingly, the loading is performed
(Step S3e).
[0063] The loading methods illustrated in Figs. 7A to
7C may be applied to loading of the system starting data
from the first storage 30 to the main storage device 20
by the second storage processing unit 51B (Step S13 in
Fig. 4).

Advantages of Embodiments

[0064] According to the above-mentioned embodi-
ments, updating of details of the storage unit for changing
a program of the PLC 100 can be performed by attaching
the switching device 200 to the FPGA 50, not by an op-
eration of a DIP switch as described in Patent Document
1. Accordingly, it is possible to realize changing of a pro-
gram of the PLC 100 with a simple operation.
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[0065] When the PLC 100 is manufactured (produced)
by loading of the system starting data 71 in the embod-
iments, manufacturing of a PLC can be realized with a
simple operation and it is thus possible to improve man-
ufacturing efficiency of the PLC in comparison with a case
in which a small DIP switch is operated.
[0066] The above-disclosed embodiments should be
understood to be merely exemplary, but not restrictive in
all aspects. The scope of the invention is defined by the
appended claims, not by the above description, and is
intended to include all modifications within meanings and
scopes equivalent to the scope of the claims.

[Description of Reference Numerals]

[0067]

7B: FIRMWARE
7C: BOOTLOADER
20: MAIN STORAGE DEVICE
30: FIRST STORAGE
51: PROCESSOR BLOCK
70: SECOND STORAGE
71: SYSTEM STARTING DATA
72: LOADING COMMAND
80: BUS
90: SUBSTRATE
100, 100A: PLC
110, 120: PORTION
200, 200A: SWITCHING DEVICE
P1, P2, P3: CONNECTOR TERMINAL
P11, P12, P13: TERMINAL
W: WIRE

Claims

1. A method of manufacturing a programmable control-
ler (100, 100A), the programmable controller (100)
including a substrate (90), the substrate (90) includ-
ing an interface unit (50) to which an external device
(200, 200A) having input and output terminals (P11,
P12, P13) is detachably attached and a first storage
unit (30), the interface unit (50) including a processor
circuit (51) and connector terminals (P1, P2, P3) to
which the input and output terminals (P11, P12, P13)
of the external device (200, 200A) are able to be
connected, the method comprising:

forming a predetermined circuit by connecting
the input and output terminals (P11, P12, P13)
of the external device (200, 200A) to the con-
nector terminals (P1, P2, P3);
reading a program or data of the programmable
controller (100, 100A) from a second storage
unit (70) in which the program or data is stored
and storing the read program or data in the first
storage unit (30); and

causing the processor circuit (51) to start the
step of reading and storing the program or data
when the predetermined circuit has been
formed.

2. The method according to claim 1, wherein the step
of reading and storing the program or data includes
executing a command for reading the program of the
programmable controller (100, 100A) from the sec-
ond storage unit (70) and storing the read program
in the first storage unit (30).

3. The method according to claim 2, wherein the step
of executing the command includes causing the
processor circuit (51) to execute the command.

4. The method according to claim 2, wherein the sub-
strate (90) includes a processor (10), and
the step of executing the command includes causing
the processor circuit (51) to command the processor
(10) to execute the command.

5. The method according to any one of claims 1 to 4,
further comprising outputting a notification indicating
that the predetermined circuit is formed via an output
unit.

6. The method according to any one of claims 1 to 5,
wherein the second storage unit (70) includes a stor-
age medium that is detachably attached to the sub-
strate (90).

7. The method according to any one of claims 1 to 5,
wherein the second storage unit (70) is disposed in
the external device (200, 200A).

8. A programmable controller (100, 100A) comprising
a substrate (90),
wherein the substrate (90) includes an interface unit
(50) to which an external device (200, 200A) having
input and output terminals (P11, P12, P13) is de-
tachably attached, a processor (10), a main storage
unit (20), and a first storage unit (30),
wherein the interface unit (50) includes a processor
circuit (51) and connector terminals (P1, P2, P3) to
which the input and output terminals (P11, P12, P13)
of the external device (200, 200A) are able to be
connected, and
wherein the processor circuit (51) includes:

a first storage processing unit (51 A) that reads
a program or data of the programmable control-
ler (100, 100A) from a second storage unit (70)
in which the program or data is stored and stores
the read program or data in the first storage unit
(30) when a predetermined circuit has been
formed by connecting the input and output ter-
minals (P11, P12, P13) of the external device
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(200, 200A) to the connector terminals (P1, P2,
P3) at the time of starting the programmable
controller (100, 100A); and
a second storage processing unit (51B) that
reads the program or data of the programmable
controller (100, 100A) stored in the first storage
unit (30) and stores the read program or data in
the main storage unit (20) when the predeter-
mined circuit has not been formed at the time of
starting the programmable controller (100,
100A).

9. A method of switching an operation mode of a pro-
grammable controller (100, 100A), the programma-
ble controller (100, 100A) including a substrate (90),
the substrate (90) including an interface unit (50) to
which an external device (200, 200A) having input
and output terminals (P11, P12, P13) is detachably
attached, a processor (10), a main storage unit (20),
and a first storage unit (30), the interface unit (50)
including a processor circuit (51) and connector ter-
minals (P1, P2, P3) to which the input and output
terminals (P11, P12, P13) of the external device
(200, 200A) are able to be connected, the method
comprising:

forming a predetermined circuit by connecting
the input and output terminals (P11, P12, P13)
of the external device (200, 200A) to the con-
nector terminals (P1, P2, P3);
causing the processor circuit (51) to read a pro-
gram or data of the programmable controller
(100, 100A) from a second storage unit (70) in
which the program or data is stored and to store
the read program or data in the first storage unit
(30) when the predetermined circuit has been
formed at the time of starting the programmable
controller (100, 100A); and
causing the processor circuit (51) to read the
program or data of the programmable controller
(100, 100A) stored in the first storage unit (30)
and to store the read program or data in the main
storage unit (20) when the predetermined circuit
has not been formed at the time of starting the
programmable controller (100, 100A).
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