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(57) ABSTRACT 

To provide a memory-Writing device Which can simply and 
reliably Write desired data to a nonvolatile memory of an 
electronic device, connection is made With an ECU to 
perform Write processing to Write Write data from the 
memory-Writing device to a ?ash ROM by copying a 
Write-control program from the external portion to a RAM 
and executing the Write-control program, and by sequen 
tially sending the foregoing Write-control program and Write 
data to this ECU together With sending, at a predetermined 
timing, Write-control information required for the ECU to 
execute the Write-control program, the Write-control pro 
gram and the Write-control information are stored in a freely 
attachable and removable ?rst ROM and the Write-control 
information stored in the ?rst ROM is read and sent to the 
ECU at a memory-reWriting device to cause the Write 
processing to be performed in the ECU. According to this 
device, an ECU of differing speci?cations can be supported 
merely by exchanging the ?rst ROM. 
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MEMORY WRITING DEVICE FOR AN 
ELECTRONIC DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to Japanese Patent 
Application Nos. Hei 8-250167, 8-254592 and 8-267165, 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to systems for Writing 
data to nonvolatile memory and reWriting data already 
stored in a nonvolatile memory Wherein electrically Writing 
or reWriting data is possible. 

[0004] 2. Description of Related Art 

[0005] Conventionally, as has been disclosed, for 
example, in Japanese Patent Application Laid-Open No. Hei 
2-99746, an electronic device provided With a nonvolatile 
memory such as an EEPROM or ?ash EEPROM (herein 
after termed “?ash ROM”) or the like to Which data is 
electrically Writable and capable of having a control pro 
gram and control data stored therein has been proposed as a 
storage medium for storing a control program and control 
data for controlling a predetermined controlled object. 
According to such an electronic device, a control program 
and control data can be reWritten even after deployment in 
the market. 

[0006] That is to say, the above-mentioned electronic 
device performs Write processing so that When an external 
device separately provided is connected and a predetermined 
command is received from this external device, ?rstly, a 
Write-control program sent from the external device is 
received and stored in a predetermined storage region of 
RAM, and subsequently by executing this Write-control 
program in RAM, Write data sent thereafter from the exter 
nal device (i.e., the control program and control data for 
controlling the, predetermined controlled object) is received, 
and this Write data is Written to nonvolatile memory. 

[0007] The storage region of RAM to Which the Write 
control program is to be stored, the storage region of 
nonvolatile memory to Which the Write data is to be Written, 
the communication protocol of the communication con 
ducted With the memory-Writing device, and so on may vary 
from one electronic device to another. 

[0008] In this regard, to enable data Writing to nonvolatile 
memory to be performed even for electronic devices of such 
differing speci?cations, conventionally Write-control infor 
mation such as address information indicating a storage 
destination of the Write-control program, address informa 
tion indicating a Write destination of the Write data, and 
moreover the communication protocol, Was sent from the 
memory-Writing device to the electronic device, and a 
Write-control program based on this Write-control informa 
tion Was executed on the electronic-device side. 

[0009] Accordingly, With a memory-Writing device 
according to the related art, a personal computer or the like 
is connected and Write-control information sent to the elec 
tronic device is modi?ed each time that an electronic device 
of differing speci?cations is connected. 
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[0010] HoWever, With the above-described memory-Writ 
ing device according to the related art, each time that an 
electronic device of differing speci?cations is connected, a 
personal computer must be connected, and Work is trouble 
some. Additionally, because the Write-control information 
must be manually modi?ed by operating a keyboard of the 
personal computer, it is possible to enter an erroneous value, 
and the desired data might not reliably be Written to the 
nonvolatile memory of the electronic device. 

SUMMARY OF THE INVENTION 

[0011] In light of the above problems of the prior art, it is 
an object of this invention to provide a memory-Writing 
device for an electronic device Which can simply and 
reliably Write desired data to a nonvolatile memory thereof. 

[0012] It is a further object of this invention to provide an 
electronic control unit Which can reliably prevent a control 
program and control data already stored in nonvolatile 
memory from being reWritten by an incompatible control 
program or control data, and a memory-reWriting system of 
a favorable memory-reWriting device and the electronic 
control unit for reWriting this control program and control 
data stored in nonvolatile memory of this electronic control 
unit. 

[0013] It is a still further object of this invention to provide 
an electronic device Which can rapidly reWrite data Within its 
nonvolatile memory. 

[0014] The above objects are achieved according to a ?rst 
aspect of the present invention by providing a memory 
Writing device Which can simply and reliably Write desired 
data to a nonvolatile memory of an electronic device. 
Connection is made With an ECU to perform Write process 
ing to Write Write data from the memory-Writing device to a 
?ash ROM by copying a Write-control program from the 
external portion to a RAM and executing the Write-control 
program, and by sequentially sending the foregoing Write 
control program. and Write data to this ECU together With 
sending, at a predetermined timing, Write-control informa 
tion required for the ECU to execute the Write-control 
program. The Write-control program and the Write-control 
information are stored in a freely attachable and removable 
?rst RCM. The Write-control information stored in the ?rst 
ROM is read and sent to the ECU at a memory-reWriting 
device to cause the Write processing to be performed in the 
ECU. According to this device, an ECU of differing speci 
?cations can be supported merely by exchanging the ?rst 
ROM. 

[0015] Other objects and features of the present invention 
Will appear in the course of the description thereof, Which 
folloWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Additional objects and advantages of the present 
invention Will be more readily apparent from the folloWing 
detailed description of preferred embodiments thereof When 
taken together With the accompanying draWings in Which: 

[0017] FIG. 1 is a block diagram of the overall structure 
of a memory-Writing system of an electrical device accord 
ing to a ?rst preferred embodiment of the present invention; 

[0018] FIG. 2 is an explanatory diagram for describing the 
stored contents of a ?rst ROM in the memory-Writing device 
of FIG. 1; 
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[0019] FIG. 3 is a ?owchart of processing executed on a 
memory-Writing device side in the ?rst embodiment; 

[0020] FIG. 4 is a ?owchart indicating processing 
executed on an engine-control unit (ECU) side in the ?rst 
embodiment; 
[0021] FIG. 5 is a ?owchart indicating processing 
executed on an engine-control unit (ECU) side in a second 
preferred embodiment of the present invention; 

[0022] FIG. 6 is a ?oWchart of processing executed on a 
memory-reWriting device side in the second embodiment; 

[0023] FIG. 7 is a ?oWchart of processing executed on an 
engine-control unit (ECU) side in a third preferred embodi 
ment of the present invention; 

[0024] FIG. 8 is a ?oWchart of processing executed on a 
memory-reWriting device side in the third embodiment; 

[0025] FIG. 9 is a block diagram of the overall structure 
of a memory-Writing system of an electrical device accord 
ing to a fourth preferred embodiment of the present inven 
tion; 
[0026] FIG. 10 is a ?oWchart of processing executed on a 
memory-Writing device side according to the fourth embodi 
ment; 

[0027] FIG. 11 is a ?oWchart of packet-sending process 
ing for Write data executed in the processing of FIG. 10; 

[0028] FIG. 12 is a ?oWchart of processing executed on an 
engine-control unit (ECU) side in the fourth embodiment; 

[0029] FIG. 13 is a ?oWchart of data-reWrite processing 
executed in the processing of FIG. 11; 

[0030] FIG. 14 is an explanatory diagram for describing a 
format of data sent from the memory-reWriting device in the 
fourth embodiment; 

[0031] FIG. 15 is an explanatory diagram for describing a 
mode of operation of the fourth embodiment; and 

[0032] FIG. 16 is an explanatory diagram for describing a 
sending time (reWrite time) of data according to the 
memory-reWriting system of the fourth embodiment. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EXEMPLARY 

EMBODIMENTS 

[0033] Preferred embodiments of the present invention 
Will be described hereinafter With reference to the draWings. 

[0034] (First Embodiment) 
[0035] FIG. 1 is a block diagram of the overall structure 
of a memory-Writing system for an electronic device accord 
ing to a ?rst preferred. embodiment of the present invention 
Which is made up of an engine control unit (hereinafter 
termed “ECU”) 2 for controlling an internal combustion 
engine mounted on a vehicle, and a memory-Writing device 
4 connected to the ECU 2 When reWriting, or When neWly 
Writing, a program or data for engine-control use incorpo 
rated Within the ECU 2. 

[0036] As shoWn in FIG. 1, the ECU 2 has an input circuit 
6 for inputting and performing Waveform processing for 
signals from various sensors to detect the running state of the 
engine, a single-chip microprocessor (hereinafter termed a 
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“microprocessor”) 8 for executing various types of process 
ing for controlling the engine based on sensor signals from 
the input circuit 6, and an output circuit 10 for outputting 
drive signals to actuators such as an injector (fuel-injection 
valve), igniter, and so on mounted on the engine based on 
control signals from the microprocessor 8. 

[0037] Accordingly, the microprocessor 8 has a CPU 18 as 
is knoWn in the art for operating in accordance With a 
program, a nonvolatile ROM 20 for storing a program and 
data necessary to cause the CPU 18 to be operated, a RAM 
22 for temporarily storing computational results and the like 
of the CPU 18, an I/O unit 24 for receiving signals from the 
input circuit 6 and the like, along With operating control 
signals to the output circuit 10, ard a communication circuit 
for performing data communication With the memory-Writ 
ing device 4. 

[0038] Herein, a ?ash ROM 20a in Which data is electri 
cally erasable and Writable and a mask ROM Wherein 
reWriting of data is impossible are provided as the ROM 20. 

[0039] In the manufacturing process of the ECU 2, after 
the microprocessor 8 has been mounted on the ECU 8, the 
control program and control data for engine-control use are 
neWly Written to the ?ash ROM 20a, and a boot program 
executed immediately after a reset is previously stored in the 
mask ROM 20b prior to mounting the microprocessor 8 on 
the ECU 2. A nonvolatile memory in Which data is electri 
cally erasable and Writable, similarly to the ?ash ROM 20a, 
may be employed instead of the mask ROM 20b if reWriting 
of data is prohibited. 

[0040] In such an ECU 2, the microprocessor 8 (CPU 18) 
starts the boot program Within the mask ROM 20b imme 
diately after a reset operation, and at an ordinary time When 
the memory-Writing device 4 is not connected, the engine 
control program (i.e., the control program for engine-control 
use) Within the ?ash ROM 20a is called by this boot 
program, and control of the engine is performed. 

[0041] Furthermore, When the microprocessor 8 deter 
mines that a Write mode such as Will be described later is in 
effect When the boot program has been started, the Write 
control program sent from the memory-Writing device 4 is 
received and stored in the RAM 22, the data in the ?ash 
ROM 20a is erased by executing this Write-control program 
in RAM 22, and thereafter Write processing is performed to 
Write the Write data (i.e., the neW control program and 
control data for engine-control use) sent from the memory 
Writing device 4 to the ?ash ROM 20a. 

[0042] Accordingly, in a case Where the control program 
and control data for engine-control use have already been 
Written to the ?ash ROM 20a, this engine-control program 
and data are reWritten, and during fabrication of the ECU 2 
When the control program and control data for engine 
control use have not yet been Written to the ?ash ROM 20a, 
the control program and control data for engine-control use 
are neWly Written to the ?ash ROM 20a. 

[0043] Acase of reWriting the control program and control 
data for engine-control use Within the ?ash ROM 20a Will be 
described hereinafter, but a case of neWly Writing the control 
program and control data for engine-control use to the ?ash 
ROM 20a in the manufacturing process of the ECU 2 is 
exactly the same. 
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[0044] Meanwhile, the memory-Writing device 4 has a 
microprocessor 30 including a CPU, ROM, RAM, and the 
like to execute processing for reWriting the ?ash ROM 20a 
in the microprocessor 8 on the ECU 2 side; a poWer-source 
circuit 32 for supplying a required Write voltage (in this 
embodiment, 12 V) Vpp to the microprocessor 8 on the ECU 
2 side during the data Writing of the ?ash ROM 20a in 
accordance With an instruction from this microprocessor 30; 
and a Write sWitch SW for changing an operating mode of 
the ECU 2 from an ordinary mode to perform control of the 
engine to a Write mode to Write data to the ?ash ROM 20a. 

[0045] Furthermore, the memory-Writing device 4 has a 
?rst ROM 34 as a ?rst storage medium Which stores the 
Write-control program (more speci?cally, program code 
making up the Write-control program) sent to the ECU 2 and 
control parameters as Write-control information required for 
the microprocessor 8 on the ECU 2 side to execute the 
Write-control program. The memory-Writing device also 
includes a second ROM 36 as a second storage medium 
Which stores the Write data to be sent to the ECU 2 (i.e., the 
control program and control data for engine-control use to 
be Written to the ?ash ROM 20a). Accordingly, the ?rst 
ROM 34 and the second ROM 36 are detachably disposed 
on the memory-Writing device 4 by respective IC sockets 38 
and 40 as is knoWn in the art. 

[0046] Here, a storage region of the ?rst ROM 34 is 
divided into a Write-control program storage region M1 and 
a parameter storage region M2. The program code (Write 
control program code) making up the Write-control program 
is stored in the Write-control program storage region M1, 
and control parameters are stored in the parameter storage 
region M2 as the above-described Write-control information. 

[0047] As shoWn in FIG. 2, a starting address of the copy 
destination of the Write-control program in the micropro 
cessor 8 on the ECU 2 side (that is, an address Where storage 
of the Write-control program in the RAM 22 on the ECU 2 
side is to start), and similarly, an end address of the copy 
destination of the Write-control program, a starting address 
of the Write destination of the Write data in the micropro 
cessor 8 on the ECU 2 side (that is, an address Where Writing 
of the Write data to the ?ash ROM 20a on the ECU 2 side 
is to start), and similarly, an end address of the Write 
destination of the Write data. Additionally, although not 
illustrated, information and the like relating to the commu 
nication protocol (communication speed, communication 
format, and so on) of data communication betWeen the 
memory-Writing device 4 and the ECU 2 also is stored in the 
parameter storage region M2 as other control parameters. 

[0048] Such a connection of the memory-Writing device 4 
and the ECU 2 is performed by mating a female connector 
42F disposed on the memory-Writing device 4 side With a 
male connector 42M disposed on the ECU 2, as shoWn in 
FIG. 1. 

[0049] That is, When the foregoing tWo connectors 42F 
and 42M are mated, serial data communication betWeen the 
microprocessor 30 on the memory-Writing device 4 side and 
the microprocessor 8 on the ECU 2 side becomes possible 
via a communication line 44, and Write voltage Vpp required 
during the data Write of the ?ash ROM 20a from the 
poWer-supply circuit 32 of the memory-Writing device 4 side 
to the microprocessor 8 of the ECU 2 side is supplied via a 
poWer-source supply line 46. Furthermore, a signal line 48 
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connected to ground voltage (0 V) via the Write sWitch SW 
on the memory-Writing device 4 side is connected to a signal 
line for mode-determining use L pulled up to 5 V by a 
resistor R on the ECU 2 side, and oWing thereto, the signal 
line for mode-determining use L changes from a high level 
(5 V) to loW level (0 V) on the ECU 2 side When the Write 
sWitch SW on the memory-Writing device 4 side goes on. 
Accordingly, the microprocessor 8 of the ECU 2 determines 
the mode to be the Write mode When the signal line for 
mode-determining use L is at loW level While starting the 
above-described boot program. 

[0050] Processing executed by the microprocessor 30 of 
the memory-Writing device 4 and processing executed by the 
microprocessor 8 of the ECU 2 Will be described next With 
reference to FIGS. 3 and 4. 

[0051] FIG. 3 is a ?oWchart of processing executed by the 
microprocessor 30 of the memory-Writing device 4. FIG. 4 
is a ?oWchart indicating processing executed by the micro 
processor 8 of the ECU 2, and processing of steps (herein 
after termed simply “S”) 300 through S340 thereof is 
executed by the boot program in the mask ROM 20b, 
Whereas processing of S400 is executed by the engine 
control program in the ?ash ROM 20a. Accordingly, pro 
cessing of S500 through S550 is executed by the Write 
control program sent from the memory-Writing device 4 and 
copied to the RAC 22. 

[0052] First, in the memory-Writing device 4, When the 
operator performs a predetermined operation after connec 
tion to the ECU 2, the microprocessor 30 executes the 
processing shoWn in FIG. 3. 

[0053] Namely, in the initial step S110, it is determined 
Whether the Write sWitch SW is on, and When the Write 
sWitch SW is determined to be on, execution advances to the 
subsequent S120, the starting address and the end address of 
the copy destination of the Write-control program in the 
microprocessor 8 on the ECU 2 side is read from the ?rst 
ROM 34 (the parameter storage region M2 in FIG. 2) 
mounted in the IC socket 38, this starting address that has 
been read is acquired as the copy-destination address for the 
Write-control program, and the difference betWeen the fore 
going end address and starting address is acquired as the siZe 
of the Write-control program (i.e., the volume of the Write 
control program). 

[0054] Accordingly, in the subsequent S130, the copy 
destination address and siZe of the Write-control program 
acquired in S120 are sent to the ECU 2. In the subsequent 
S140, the Write-control program storage region M1 in the 
?rst ROM 34 is selected as the transmission area for sending 
the Write-control program to the ECU 2, and in the subse 
quent S150, the data (i.e., the program code of the Write 
control program) stored in this selected transmission area is 
sent to the ECU 2. Accordingly, the Write-control program 
stored in the ?rst ROM 34 is sent to the microprocessor 8 on 
the ECU 2 side by the processing of S140 and S150. 

[0055] When such sending of the Write-control program 
has been completed, execution advances to S160 and an 
erase request for instructing data erase of the ?ash ROM 20 
a is sent to the microprocessor 8 on the ECU 2 side. 

[0056] Next, in S170, the starting address and the end 
address of the Write destination of the Write data in the 
microprocessor 8 on the ECU 2 side are read from the ?rst 
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ROM 34 (the parameter storage area M2 in FIG. 2), this 
starting address that has been read is acquired as the Write 
destination address for the Write data, and the difference 
betWeen the foregoing end address and starting address is 
acquired as the siZe of the Write data (i.e., the volume of the 
Write data). 

[0057] In the subsequent S180, the Write-destination 
address and the siZe of the Write data acquired in S170 are 
sent to the ECU 2. In the subsequent S190, the storage 
region in the second ROM 36 mounted in the IC socket 40 
Wherein the Write data is stored is selected as the transmis 
sion area for sending the Write data to the ECU 2, and in the 
subsequent S200, the data (i.e., the Write data as the control 
program and control data for engine-control use to be 
Written to the ?ash ROM 20a) stored in this selected 
transmission area is sent to the ECU 2. 

[0058] Accordingly, the Write data stored in the second 
ROM 36 is sent to the microprocessor 8 on the ECU 2 side 
by the processing of S190 and S200, and on the ECU 2 side, 
the Write data from the memory-Writing device 4 is Written 
in the ?ash ROM 20a, as Will be described later. 

[0059] When the sending of the Write data in S200 has 
been completed, execution advances to S210 and a data send 
request for reading the data Written to the ?ash ROM 20a 
and sending the same is sent to the microprocessor 8 on the 
ECU 2 side. 

[0060] Next, in S220, the sending of data from the ECU 2 
side is aWaited, and When the data is received, execution 
advances to S230 and the Write data stored in the second 
ROM 36 and the data received from the ECU 2 (i.e., the 
Write data Written to the ?ash ROM 20a on the ECU 2 side) 
are compared (veri?ed), and When the tWo sets of data 
coincide, execution advances to the subsequent S230. 
Accordingly, in this S240, an “end ” message indicating that 
Writing of the data has been completed is shoWn on a 
predetermined display device (not illustrated), and thereafter 
the processing on the memory-Writing device side is com 
pleted. 

[0061] In contrast thereto, When it has been determined in 
S230 that the Write data stored in the second ROM 36 and 
the data received from the ECU 2 do not coincide, execution 
is transferred to S250, an “error” message indicating that the 
data could not be Written is shoWn on the above-mentioned 
display device, and thereafter the processing on the memory 
Writing device side is completed. 

[0062] Next, When the poWer source is actuated at the 
ECU 2, the microprocessor 8 commences operation from a 
reset state, and the processing shoWn in FIG. 4 is executed. 

[0063] Initially, the boot program stored in the mask ROM 
20b is started, and ?rst in S300, it is determined Whether the 
Write mode is in effect by determining Whether the signal 
line for mode-determining use L is at a loW level. Accord 
ingly, When the signal line for mode-determining use L is not 
loW, the mode is determined to be not the Write mode but 
rather the ordinary mode, and execution advances to S310 
and jumps to the engine-control program. 

[0064] When this occurs, the control program stored in the 
?ash ROM 20a is started., and thereafter, as shoWn in S400 
in FIG. 4, engine-control processing referencing the control 
data for engine-control use is executed. The engine-control 
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processing of S400 is executed in a sequence Wherein, 
optimal fuel-injection amount, ignition timing, and so on for 
the engine are calculated on a basis of the various sensor 
signals from the input circuit 6 and the control data stored in 
the ?ash ROM 20a, and control signals for driving the 
actuators for the injector, the igniter, and so on are output to 
the output circuit 10 in accordance With this calculation 
result. 

[0065] MeanWhile, in a case Where S300 determines the 
Write mode in the boot program, i.e., in a case Where the 
signal line for mode-determining use L Was loW due to the 
memory-Writing device 4 being connected to the ECU 2 and 
the Write sWitch SW being sWitched on, execution is trans 
ferred to S320. 

[0066] Accordingly, in this S320, the copy-destination 
address and siZe of the Write-control program sent from the 
memory-Writing device 4 in S130 and S150 in the above 
described FIG. 3 and the Write-control program are 
received, and in the subsequent S330, the Write-control 
program received in S320 is stored in the region of the RAM 
22 speci?ed by the copy-destination address and siZe 
received in S320. 

[0067] In the subsequent S340, execution jumps to the 
Write-control program stored in the RAM 22 in S330. 

[0068] When this occurs, the Write-control program sent 
from the memory-Writing device 4 is executed in the RAM 
22, and because of this, the processing of S500 through S550 
is performed. 

[0069] That is, ?rst, in S500, the receipt of the erase 
request sent from the memory-Writing device 4 in S160 in 
the above-described FIG. 3 is aWaited. When the erase 
request is determined to have been received, execution 
advances to S510, and the data Within the ?ash ROM 20a is 
deleted. 

[0070] Accordingly, in the subsequent S520, the Write 
destination address and siZe of the Write data sent from the 
memory-Writing device 4 in S180 and S200 in the above 
described FIG. 3 and the Write data are received, and in the 
subsequent S530, the Write data received in S520 is Written 
to the region of the ?ash ROM 20a speci?ed by the 
Write-destination address and siZe received in S320. 

[0071] When the Writing of the data to the ?ash ROM 20a 
in the S530 has been completed, then in the subsequent 
S540, the receipt of a data send request sent from the 
memory-Writing device 4 in S210 of the above-described 
FIG. 3 is aWaited, and When the data send request is 
determined to have been received, execution advances to 
S550, the data Written to the ?ash ROM 20a in S530 is read 
and sent to the memory-Writing device 4, and thereafter all 
processing is ended. 

[0072] The data sent to the memory-Writing device 4 in 
S550 is compared With the Write data stored in the second 
ROM 36 on the memory-Writing device 4 side, as Was 
described above, and When the tWo sets of data coincide, it 
is determined that the Writing of the data at the ECU 2 has 
ended uneventfully. 

[0073] MeanWhile, although not indicated in the ?oW 
charts of FIG. 3 and FIG. 4, When the microprocessor 30 on 
the memory-Writing device 4 side determines that the Write 
sWitch SW Was sWitched on in S110 in FIG. 3, information 
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relating to the communication protocol of the data commu 
nication performed With the ECU 2 is read from the param 
eter storage region M2 of the ?rst ROM 34 and this 
information is sent to the ECU 2 using a previously estab 
lished prescribed communication speed, communication for 
mat, and so on prior to executing the processing of S120, so 
that data communication is performed in accordance With 
the above-described information relating to protocol Which 
Was read When performing communication With the ECU 2 
in the processing of S120 or after. 

[0074] Accordingly, When the microprocessor 8 on the 
ECU 2 side as Well determines that the Write mode is in 
effect in S300 of FIG. 4, information relating to the above 
described communication protocol sent from the memory 
Writing device 4 is received With the previously established 
prescribed communication speed, communication format, 
and so on, so that data communication is performed in 
accordance With the above-described information relating to 
protocol Which Was read When performing communication 
With the memory-Writing device 4 in the processing of S320 
or after. 

[0075] In this Way, according to this embodiment, the 
microprocessor 8 of the ECU 2 stores the Write-control 
program sent from the memory-Writing device 4 in a region 
of the RAM 22 according to the copy-destination address 
and siZe of the Write-control program sent from the memory 
Writing device 4 prior thereto, and executes this Write 
control program, and because of this, Write data sent there 
after from the memory-Writing device 4 is Written to a region 
of the ?ash ROM 20a similarly according to the Write 
destination address and siZe of the Write data sent from the 
memory-Writing device 4. Additionally, the microprocessor 
8 on the ECU 2 side performs data communication With the 
memory-Writing device 4 in accordance With the communi 
cation speed and communication format corresponding to 
the information relating to the communication protocol 
initially sent from the memory-Writing device 4. 

[0076] In particular, With the memory-Writing device 4, 
control parameters required for the microprocessor 8 on the 
ECU 2 side to execute the Write-control program, such as the 
starting address and the end address of the copy destination 
of the Write-control program (i.e., information indicating the 
copy-destination address and siZe of the Write-control pro 
gram on the ECU 2 side), the starting address and the end 
address of the copy destination of the Write data (that is, 
information indicating the Write-destination address and siZe 
of the Write data on the ECU 2 side), information relating to 
the communication protocol of the data communication 
performed With the ECU 2, and so on are stored together 
With the Write-control program in the ?rst ROM 34, as 
shoWn in FIG. 2. Accordingly, the microprocessor 30 on the 
memory-Writing device 4 side reads the foregoing control 
parameters from this ?rst ROM 34 and sends the foregoing 
control parameters to the ECU 2. 

[0077] Consequently, according to such a memory-Writing 
device 4 of this embodiment, in a case Where a data Write 
operation is performed for the ECU 2 of differing speci? 
cations in the address of the RAM 22 Wherein the Write 
control program is to be stored, the address of the ?ash ROM 
20a to Which the Write data is Written, the communication 
protocol of the data communication performed With the 
memory-Writing device 4, or the like, the Write data stored 
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in the second ROM 36 can reliably be Written to the ?ash 
ROM 20a on the ECU 2 side When the ?rst ROM 34 Wherein 
the control parameters conforming to the these ECU 2 
speci?cations are stored is mounted in the IC socket 38 and 
the Write sWitch SW is sWitched on. 

[0078] According to the memory-Writing device 4 of this 
embodiment, operation to connect a personal computer to 
the memory-Writing device 4 and modify control parameters 
by keyboard operation as With a device according to the 
above-described related art is completely unnecessary, and 
so the desired data can be simply and reliably Written to the 
?ash ROM 20a of the ECU 2. 

[0079] Further, With the memory-Writing device 4 of the 
above-described embodiment, the control parameters are 
stored as the Write-control information in the ?rst ROM 34 
Wherein the Write-control program is stored, but the control 
parameters may be stored in a free region of the second 
ROM 36 Wherein the Write data is stored, instead of the ?rst 
ROM 34, so that the microprocessor 30 reads the control: 
parameters from the second ROM 36 and sends the control 
parameters to the ECU 2. 

[0080] HoWever, When the control parameters are stored in 
the ?rst ROM 34 Wherein the Write-control program is 
stored, as in the above-described embodiment, in a case of 
Writing differing Write data to a plurality of ECUs 2 of 
identical speci?cations it is suf?cient to store solely data to 
be Written to the ?ash ROM 20a of the ECU 2 in the second 
ROM 36, With no need existing to additionally store the 
control parameters, and so there exists an advantage With 
respect to this point. 

[0081] MeanWhile, With the memory-Writing device 4 of 
the above-described embodiment, the ROMs 34 and 36 Were 
employed as the freely detachable ?rst and second storage 
media, but a freely detachable external memory such as a 
?oppy disc, a magnetic tape, or the like may be employed 
instead of the ROMs 34 and 36. An IC card is also accept 
able. 

[0082] The ECU 2 of the above-described embodiment 
Was provided With the ?ash ROM 20a as a nonvolatile 
memory to Which data is electrically Writable, but an 
EEPROM may be employed, or a PROM (for example a 
one-time PROM) having one or more Write regions may be 
employed. 
[0083] Moreover, effects similar to the above-described 
embodiment can be obtained even in a case Wherein the 

control parameters (i.e., the Write-control information) 
stored in the ?rst ROM 34 (i.e., the ?rst storage medium) are 
not restricted to those described above, and other informa 
tion may be stored therein. 

[0084] (Second Embodiment) 
[0085] The overall structure of a second preferred embodi 
ment according to the present invention is substantially 
identical to the overall structure of the ?rst embodiment 
indicated in FIG. 1. HoWever, a boot program executed 
immediately after a reset and an identi?cation code (here 
inafter terms an “ID”) of the ECU 2 Where the micropro 
cessor 8 is mounted are previously stored in the mask ROM 
20b before the microprocessor 8 is mounted on the ECU 2. 

[0086] The foregoing ID is established for each type and 
speci?cation of engine Which the ECU 2 controls, model 
name and grade name of vehicle Whereon ECU 2 is 
mounted, and the like. 
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[0087] Furthermore, a neW control program and control 
data prepared for Writing to the ?ash ROM 20a of the ECU 
2 and the ID of the ECU conforming to this control program 
and control data for engine-control use, i.e., the ID of the 
ECU Which is the data reWrite target, are stored in the second 
ROM 36 of the memory-reWriting device 4. 

[0088] Processing executed by the microprocessor 8 of the 
ECU 2 and processing executed by the microprocessor 30 of 
the memory-reWriting device 4 Will be described next With 
reference to FIGS. 5 and 6. 

[0089] FIG. 5 is a ?oWchart of processing executed by the 
microprocessor 8 of the ECU 2, and processing of S600 
through S670 thereof is executed by the boot program in the 
mask ROM 20b, Whereas processing of S700 is executed by 
the engine-control program in the ?ash ROM 20a. Accord 
ingly, processing of S800 is executed by a reWrite-control 
program sent from the memory-reWriting device 4 and 
copied to the RAM 22. FIG. 6 is a ?oWchart indicating 
processing executed by the microprocessor 30 of the 
memory-reWriting device 4. 

[0090] Firstly, With the ECU 2, When the poWer source is 
actuated such as by sWitching on the ignition sWitch of the 
vehicle and the microprocessor 8 begins to operate from a 
reset state, the boot program stored in the mask ROM 20b 
is started. 

[0091] Accordingly, as shoWn in FIG. 5, it is determined 
Whether the reWrite mode is in effect by determining Whether 
the signal line for mode-determining use L is at loW level. 
When the signal line for mode-determining use L is not loW, 
the mode is determined to be not the reWrite mode but rather 
the ordinary mode, and execution advances to S610 and 
jumps to the engine-control program. 

[0092] When this occurs, the control program stored in the 
?ash ROM 20a is started, and thereafter, as shoWn in S700, 
engine-control processing referencing the control data for 
engine-control use is executed. 

[0093] The engine-control processing of S700 is repeat 
edly executed in a sequence Where optimal fuel-injection 
amount, ignition timing, and so on for the engine are 
calculated on a basis of the various sensor signals from the 
input circuit 6 and the control data stored in the ?ash ROM 
20a, and control signals for driving the actuators for the 
injector, the igniter, and so on are output to the output circuit 
10 in accordance With this calculation result. Accordingly, 
running of the engine becomes possible due to such engine 
control processing being executed. 

[0094] MeanWhile, Where the foregoing step S600 deter 
mines the system to be in the reWrite mode in the boot 
program, i.e., in a case Where the signal line for mode 
determining use L Was loW due to the memory-reWriting 
device 4 being connected to the ECU 2 and the Write sWitch 
SW being sWitched on, execution is transferred as-is to 
S620, Without jumping to the engine-control program in the 
?ash ROM 20a. 

[0095] Accordingly, in this S620, receipt of the ID sent 
from the memory-reWriting device 4 as Will be described 
later is aWaited, and When the ID is received from the 
memory-reWriting device 4, execution advances to the sub 
sequent S630, and it is determined Whether the ID received 
from the memory-reWriting device 4 (i.e., the received ID) 
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coincides With the self-held ID stored in the mask ROM 20b 
(i.e., the internal ID). Accordingly, in a case Where the tWo 
IDs are determined to coincide, execution advances to S640, 
and a request signal for requesting sending of the reWrite 
control program is sent to the memory-reWriting device 4. 

[0096] When this occurs, the reWrite-control program is 
sent from the memory-reWriting device 4 to the ECU 2 as 
Will be described later, and so in the subsequent S650, the 
reWrite-control program is received from the memory-re 
Writing device 4, and is copied to and stored in a predeter 
mined region of the RAM 22. 

[0097] In the subsequent S660, execution jumps to the 
reWrite-control program stored in the RAM 22 in S650. 

[0098] OWing thereto, the reWrite-control program sent 
from the memory-reWriting device 4 is executed in the RAM 
22, and the reWrite processing of S800 for reWriting the 
present control program and control data stored in the ?ash 
ROM 20a With the neW control program and control data 
sent from the memory-reWriting device 4 is performed. 

[0099] The reWrite processing of S800 is performed in a 
sequence such as, for example, the folloWing. 

[0100] 1. First, the program and data stored in the ?ash 
ROM 20a are deleted in accordance With a delete instruction 
from the memory-reWriting device 4. 

[0101] 2. Next, sending of the neW control program and 
control data from the memory-reWriting device 4 is aWaited, 
and When these are received, the received control program 
and control data are sequentially Written to a storage region 
of the ?ash ROM 20a Where the former program and data 
Were stored. 

[0102] 3. Accordingly, When the control program and 
control data have been received in their entirety from the 
memory-reWriting device 4 and reWriting of the ?ash ROM 
20a has been completed, thereafter all processing is ended. 

[0103] Accordingly, the control program and data stored 
in the ?ash ROM 20a are reWritten With the neW control 
program and control data from the memory-reWriting device 
4 by execution of this reWrite processing on S800. 

[0104] MeanWhile, in a case Where it is determined in step 
S630 of the boot program that the ID (received ID) sent from 
the memory-reWriting device 4 and the self-held ID (internal 
ID) stored in the mask ROM 20b do not coincide, execution 
is transferred to S670. Accordingly, in this S670, an error 
signal indicating that the ID from the memory-reWriting 
device 4 and the ID on the ECU 2 side do not coincide is sent 
to the memory-reWriting device 4, and thereafter, the rel 
evant processing on the ECU 2 side is ended. 

[0105] Next, When the memory-reWriting device 4 is con 
nected to the ECU 2 by the operator and the reWrite sWitch 
SW is sWitched on, the microprocessor 30 executes the 
processing shoWn in FIG. 6. 

[0106] First, in S900, the ID of the ECU conforming to the 
neW control program and control data stored in the second 
RAM 36 (i.e., the ID of the ECU Which is the data-reWrite 
target) is read from the second RAM 36, and this read ID 
(internal ID) is sent to the ECU 2. 

[0107] When this occurs, it is determined on the ECU 2 
side Whether the ID sent from the memory-reWriting device 
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4 to the ECU 2 and the ID stored in the self-held mask ROM 
20b coincide (S630). When the tWo IDs coincide, the request 
signal of the reWrite-control program is sent to the relevant 
memory-reWriting device 4 (S640). When the tWo IDs do 
not coincide, an error signal is sent to the memory-reWriting 
device 4 (S670), and so on the memory-reWriting device 4 
side, in the subsequent S910, the signal (request signal or 
error signal) sent from the ECU 2 is received and the signal 
type thereof is determined. 

[0108] Accordingly, When the signal from the ECU 2 is the 
request signals of the reWrite-control program, execution 
advances to S920 and the reWrite-control program stored in 
the ?rst ROM 34 is sent to the ECU 2. Furthermore, in the 
subsequent S930, after the above-described delete instruc 
tion has been sent to the ECU 2, the neW control program 
and control data stored in the second ROM 36 are sent to the 
ECU 2. 

[0109] When this occurs, on the ECU 2 side the control 
program and control data stored in the ?ash ROM 20a are 
reWritten With the neW control program and control data sent 
from the memory-reWriting device 4 due to the above 
described reWrite processing of S800 in FIG. 5 (i.e., due to 
execution of the reWrite-control program). 

[0110] Accordingly, When the foregoing processing of 
S930 is ?nished, all processing on the memory-reWriting 
device 4 side is ended. 

[0111] MeanWhile, When it has been determined in S910 
that the signal from the ECU 2 is an error signal, execution 
is transferred to S940. An error message indicating that 
reWriting of the data cannot be performed is shoWn on a 
predetermined display device (not shoWn), and thereafter the 
processing on the memory-reWriting device 4 side is com 
pleted. 
[0112] In such a memory-reWriting system 5 according to 
the second embodiment, in a case Where the control program 
and control data stored in the ?ash ROM 20a of the ECU 2 
is reWritten, the operator ?rst mounts the ?rst ROM 34 
Where the reWrite-control program to be executed on the 
ECU 2 side is stored in the IC socket 38 of the memory 
reWriting device 4, and along With this, mounts the second 
ROM 36 Where the neW control program and control data 
together With the ID of the ECU conforming thereto are 
stored in the IC socket 40. Accordingly, the memory 
reWriting device 4 is connected to the ECU 2 and the reWrite 
sWitch SW of the memory-reWriting device 4 is sWitched on, 
and along With this, the vehicle’s ignition sWitch is actuated 
and the ECU 2 is operated from an initial state. 

[0113] When this occurs, the ID of the ECU conforming to 
the neW control program and control data stored in the 
second RAM 36 is sent from the memory-reWriting device 
4 to the ECU 2 (S900), and ECU 2 determines Whether the 
ID from the memory-reWriting device 4 coincides With the 
self-held ID stored in the mask ROM 20b (S630). 

[0114] Accordingly, When the tWo IDs coincide (S630: 
“YES”), a request signal for the reWrite-control program is 
sent from the ECU 2 to the memory-reWriting device 4 
(S640), and in response thereto, the reWrite-control program 
is sent from the memory-reWriting device 4 to the ECU 2 
(S910: request signal, S920). 
[0115] Thereafter, at the ECU 2, the reWrite-control pro 
gram is copied from the memory-reWriting device 4 to the 

Feb. 27, 2003 

RAM 22 and executed (S650, S660, and S800), and at the 
memory-reWriting device 4, sending of the neW control 
program and control data to the ECU 2 is performed (s 930). 
Data reWriting of the ?ash RCM 20a mounted in the ECU 
2 is performed by such operation of the tWo devices. 

[0116] In contrast thereto, in a case Where the ID sent from 
the memory-reWriting device 4 and the ID incorporated 
Within the ECU 2 do not coincide (S630: “NO”), the ECU 
2 sends an error signal to the memory-reWriting device 4 and 
ends all processing (S670), and the memory-reWriting 
device 4, upon receiving the error signal from the ECU 2 
(S910 error signal), performs error-message display Without 
sending the reWrite-control program to the ECU 2 (S940). 

[0117] As has been described in detail above, in the 
memory-reWriting system 5 according to the second 
embodiment, ?rstly, the memory-reWriting device 4 sends 
the ID of the ECU conforming to the neW control program 
and control data, and the ECU 2 determines Whether the ID 
sent from the memory-reWriting device 4 coincides With the 
self-held ID stored in the mask ROM 20b. Accordingly, the 
ECU 2 sends the send request of the reWrite-control program 
to the memory-reWriting device 4, and along With this, 
copies the reWrite-control program sent from the memory 
reWriting device 4 in accordance thereto to the RAM 22 and 
executes the reWrite-control program solely in a case 
Wherein the ECU 2 has determined that the ID from the 
memory-reWriting device 4 and the self-held ID coincide, 
and oWing thereto, thereafter reWrites the control program 
and control data in the ?ash ROM 20a With the neW control 
program and control data sent from the memory-reWriting 
device 4. 

[0118] Consequently, according to such an ECU 2 and 
memory-reWriting system 5 of this second embodiment, in 
a case Where the operator has mounted in the IC socket 40 
of the memory-reWriting device 4 the ROM (second ROM) 
36 Wherein a control program and control data Which do not 
conform to the ECU 2 are stored and this nonconforming 
control program and control data are sent to the ECU 2, the 
ID on the memory-reWriting device 4 side (that is to say, the 
ID previously stored in the second ROM 36 in correspon 
dence With the neW control program and so on) and the ID 
of the ECU 2 stored in the mask ROM 20b do not coincide, 
and so there is no transfer to the operation for copying the 
reWrite-control program to the RAM 22 in the ECU 2. 
Accordingly, the control program and control data in the 
?ash ROM 20a can reliably be prevented from being erro 
neously reWritten by this control program and control data 
Which do not conform to the ECU 2. 

[0119] In a case Where such reWriting of the control 
program and control data is not performed, it is suf?cient for 
the operator to change the second ROM 36 on the memory 
reWriting device 4 side to one Where the control program and 
control data conforming to the ECU 2 are stored, and 
thereafter again perform the operation for reWriting. 

[0120] Furthermore, the ECU 2 according to the second 
embodiment is structured to perform reWrite processing to 
reWrite the data in the ?ash ROM 20a by copying the 
reWrite-control program sent from the memory-reWriting 
device 4 to the nonvolatile RAM 22 and starting the reWrite 
control program, and so the reWrite-control program copied 
to the RAM 22 is lost When the poWer to the ECU 2 is 
interrupted after the operation to reWrite the contents of the 


















