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(57) ABSTRACT 
A Stepper motor controlling apparatus having a storing unit 
Storing driving data for generating a stepper motor driving 
phase Signal in each of plural controlling circuits, which 
share the driving data in the Storing unit, thereby decreasing 
the total amount of the driving data. It is therefore possible 
to minimize the required capacity of the Storing unit required 
for the driving data. 
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STEPPER MOTOR CONTROLLINGAPPARATUS 

BACKGROUND OF THE INVENTION 

0001) 
0002 The present invention relates to an apparatus used 
to control operations of a plurality of Stepper motors in an 
apparatus Such as a printing apparatus using a plurality of the 
Stepper motors. Generally, a stepper motor is widely used for 
a Speed control, a positioning control or the like on a printing 
paper conveying System, an operating unit or the like as a 
controlling actuator in a printing apparatus, for example, 
Since the Stepper motor is controllable by a digital Signal, 
capable of controlling a speed in a wide range, capable of a 
highly accurate positioning, and capable of freely changing 
the rotating direction, etc. The Stepper motor is rotated by 
Switching a phase according to a pulse signal (stepper motor 
driving phase signal). By changing the Stepper motor driving 
phase signal, it is possible to obtain a desired rotation Speed. 
0003. In a stepper motor controlling apparatus, driving 
data (hereinafter referred to as sluing data) for creating the 
above Stepper motor driving phase Signal is beforehand 
prepared for each Stepper motor. 

Field of the Invention 

0004. When it is desired to rotate the stepper motor at a 
Specific rotation Speed, for example, sluing data for accel 
eration or deceleration until the Stepper motor reaches a 
target rotation Speed is required. In order to rotate the Stepper 
motor at a constant Speed after the Stepper motor reaches the 
target rotation Speed, Sluing data for a constant Speed is 
required. These Sluing data are prepared for each Stepper 
motor. 

0005, In, for example, a printing apparatus or the like, 
various Sluing data is beforehand prepared for each Stepper 
motor, the sluing data is Stored in a storage medium Such as 
a ROM or the like, required Sluing data among these Sluing 
data Stored in the Storage medium is read out according a 
program beforehand prepared under a control of a CPU 
(Central Processing Unit) or the like, and the Stepper motor 
is driven by driving data created from the Sluing data. 
0006. In the above stepper motor controlling apparatus, 
all Sluing data is prepared for each Stepper motor. In an 
apparatus including a plurality of Stepper motors, for 
example, it is necessary to provide a region for Storing Sluing 
data for all the Stepper motors in a Storage medium Such as 
a memory or the like. For this, the region in which Sluing 
data is Stored is increased with increasing the number of 
used Stepper motors, hence a required capacity of the Storage 
medium is increased. 

0007 Since a stepper motor is generally at a lower cost 
than a DC motor, there is an economical demand to use a 
Stepper motor in a position where a motor is used as far as 
possible in designing an apparatus, So that the number of 
used Stepper motorS is inevitably increased, which leads to 
an increase of a capacity of the Storage medium required to 
Store the Sluing data. 

SUMMARY OF THE INVENTION 

0008 An object of the present invention is to provide a 
Stepper motor controlling apparatus in which a capacity of a 
Storing unit required for driving data is decreased by 
decreasing a quantity of the driving data. 
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0009. The present invention therefore provides a stepper 
motor controlling apparatus having a plurality of controlling 
circuits controlling operations of a plurality of Stepper 
motors, respectively, comprising a storing unit for Storing 
driving data for generating a stepper motor driving phase 
Signal in each of the controlling circuits, wherein the plural 
controlling circuits share the driving data in the Storing unit. 
0010. According to the stepper motor controlling appa 
ratus of this invention, driving data for creating a Stepper 
motor driving phase signal in each of the controlling circuits 
is Stored in the Storing unit, and the plural controlling 
circuits share the driving data in the Storing unit, So that it 
is unnecessary to Store duplicate driving data in the Storing 
unit. In consequence, this leads to a Saving of a capacity of 
the Storing unit, and it is economical. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a block diagram showing an aspect of this 
invention; 
0012 FIG. 2 is a block diagram showing another aspect 
of this invention; 
0013 FIG. 3 is a block diagram showing a structure of a 
Stepper motor controlling apparatus according to an embodi 
ment of this invention; 
0014 FIG. 4 is a functional block diagram illustrating a 
detailed Structure of a stepper motor controlling circuit in the 
Stepper motor controlling apparatus according to the 
embodiment of this invention; and 
0015 FIG. 5 is a side view schematically showing a 
Structure of a duplex printing apparatus to which the Stepper 
motor controlling apparatus according to the embodiment of 
this invention is applied. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(a) Description of an Aspect of the Invention 
0016 FIG. 1 is a block diagram showing an aspect of this 
invention. AS shown in FIG. 1, a stepper motor controlling 
apparatus of this invention comprises a plurality of control 
ling circuits 2-1 through 2-n controlling operations of a 
plurality of Stepper motors, respectively, and a Storing unit 
1 for Storing driving data for generating a Stepper motor 
driving phase signal in each of the controlling circuits 2-1 
through 2-n, wherein the plural controlling circuits 2-1 
through 2-n share the driving data in the Storing unit 1. 
0017 According to the stepper motor controlling appa 
ratus of this invention, driving data for creating a Stepper 
motor driving phase signal in each of the controlling circuits 
2-1 through 2-n is Stored in the Storing unit 1, and the plural 
controlling circuits 2-1 through 2-n share the driving data in 
the Storing unit 1. In consequence, it is unnecessary to Store 
duplicate driving data in the Storing data, So that a capacity 
of the Storing unit 1 is Saved, which is economical. 
0018 FIG. 2 is a block diagram showing another aspect 
of this invention. As shown in FIG. 2, the storing unit 1 
Stores a plurality of items of driving data, and each of the 
controlling circuits 2-1 through 2-n Selectively reads one 
item of the driving data among the plural items of driving 
data from the Storing unit 1. 
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0019) 
motorS. 

It is thereby possible to readily control the stepper 

0020. The driving data may be stored in a region desig 
nated by a predetermined address in the Storing unit 1, and 
each of the control circuits 2-1 through 2-n may selectively 
read the driving data from the Storing unit 1 by designating 
the predetermined address. It is thereby possible to readily 
change a rotation Speed of the Stepper motor. 
0021. The driving data in the storing unit 1 may be added 
thereto operation information representing an operating State 
of the Stepper motor driven by the driving data. 
0022. It is thereby possible to readily recognize an oper 
ating State of the Stepper motor, and easily perform a control 
on an operation of the Stepper motor. 
0023. Each of the controlling circuits 2-1 through 2-n 
may output an interrupt signal when detecting a change of 
the operating State of the Stepper motor on the basis of the 
operation information added to the driving data during 
reading the driving data. It is therefore possible to use the 
interrupt Signal as a trigger for Setting the next operation of 
the Stepper motor, for example, thereby Smoothly changing 
a speed or the like of the Stepper motor when changing the 
Speed of the Stepper motor using a plurality of driving data. 

0024. Each of the controlling circuits 2-1 through 2-n 
may read driving data according to the instruct Signal from 
the Storing unit 1 when inputted the instruct signal instruct 
ing an operating State of the Stepper motor from the outside, 
and control an operation of the Stepper motor using the read 
driving data. 
0.025. It is thereby possible to readily control the opera 
tion of the Stepper motor, and Smoothly change a speed of 
the Stepper motor. 

0026. Meanwhile, the instruct signal may be a detect 
Signal from a Sensor detecting State information relating to 
an operation of the Stepper motor, or an output Signal from 
a timer measuring a time relating to an operation of the 
Stepper motor. 

0027. The detect signal or the output signal may be used 
as a trigger for a start/stop timing of the Stepper motor, 
whereby an accuracy of a control on an operation of the 
Stepper motor is improved, hence reliability of the apparatus 
is improved. 

0028. Each of the controlling circuits 2-1 through 2-n 
may read driving data according to the instruct Signal from 
Storing unit 1 upon lapse of a predetermined time after the 
instruct Signal has been inputted. 
0029. It is thereby possible to instruct an operating state 
of the Stepper motor without using a timer, a Sensor or the 
like, hence a highly accurate control on the Stepper motor is 
directly possible even at a position without a signal that will 
become a trigger, which is economical. 
0030) Further, each of the controlling circuits 2-1 through 
2-n may detect the number of rotation Steps of the Stepper 
motor after Started, read predetermined driving data from the 
Storing unit 1 when the detected number of rotation Steps 
coincides with a preset designated value, and control an 
operation of the Stepper motor using the predetermined 
driving data read out. 
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0031. It is thereby possible to instruct an operation sate of 
the Stepper motor without using a timer, a Sensor or the like, 
which is economical. 

0032) Incidentally, each of the controlling circuits 2-1 
through 2-n may detect the number of rotation Steps of the 
Stepper motor after Started, and notify of the detected 
number of rotation Steps an upper apparatus. 
0033. It is thereby possible to use the number of rotation 
Steps of the Stepper motor in various uses, for example, to 
detect an operating State of the Stepper motor, compensate 
the number of rotation Steps, etc., which improves reliability 
of the apparatus. 

(b) Description of an Embodiment of the Invention 
0034. Hereinafter, description will be made of an 
embodiment of this invention with reference to the draw 
ings. 

0035 FIG. 3 is a block diagram showing a structure of a 
Stepper motor controlling apparatus according to an embodi 
ment of this invention. A Stepper motor controlling appara 
tus 10 according to the embodiment of this invention is a 
controlling apparatus controlling operations of a plurality of 
Stepper motorS 16-1 through 16-n. The Stepper motor con 
trolling apparatus 10 comprises, as shown in FIG.3, a MPU 
11, a Stepper motor controlling register 12, a memory 
(storing unit) 13, Stepper motor controlling circuits (control 
ling circuits) 14-1 through 14-n, and stepper motor driving 
circuits 15-1 through 15-n. 
0036) Operations of the stepper motors 16-1 through 16-n 
are controlled by the Stepper motor controlling apparatus 10 
of this embodiment. According to this embodiment, in Step 
per motors 16-1 through 16-n are controlled and driven. 
Hereinafter, a plurality of the stepper motors 16-1 through 
16-n will be occasionally referred to as stepper motor(s) 16 
for the Sake of convenience. 

0037. The MPU 11 collectively manages and controls this 
apparatus using the Stepper motor controlling register 12. 
0038. The stepper motor controlling circuits 14-1 through 
14-n give instructions on acceleration/deceleration or posi 
tioning of the stepper motors 16-1 through 16-n to the 
Stepper motor driving circuits 15-1 through 15-n, respec 
tively. The Stepper motor controlling circuits 14-1 through 
14-n control operations of the Stepper motorS 16-1 through 
16-n via the stepper motor driving circuits 15-1 through 
15-n, respectively, which function as the controlling circuits 
2 shown in FIG. 1. 

0039 Namely, the stepper motor controlling circuits 14-1 
through 14-n create Stepper motor driving phase signals 
from Sluing data (driving data) Stored in the memory 13, and 
output the Stepper motor driving phase Signals to the Stepper 
motor driving circuits 15-1 through 15-n, respectively. The 
Sluing data is configured with timer data for creating a 
Stepper motor driving phase Signal for Switching a phase 
Signal for the Stepper motor 16, and operation information 
showing an operating State of the Stepper motor 16 driven by 
the timer data (stepper motor driving phase signal). 
0040. The stepper motor driving phase signal is a signal 
for instructing a rotation Speed, a direction and an angle of 
the Stepper motor 16, an acceleration/deceleration pattern 
corresponding to the number of advanced Steps of the 
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Stepper motor 16, a control timing pulse for positioning, etc., 
which configured mainly with a pulse and a rotational 
direction signal. 
0041. The operation information shows an operating state 
of each of the Stepper motorS 16. For example, the operation 
information is information showing States during accelera 
tion, during deceleration and during constant-speed rotation 
and during Stop, a State of Selection of a motor current, and 
the like. 

0042. According to this embodiment, there are provided 
in Stepper motor controlling circuits 14-1 through 14-n So as 
to correspond to n stepper motors 16-1 through 16-n. Here 
inafter, a plurality of the Stepper motor controlling circuits 
14-1 through 14-n will be occasionally referred to as the 
Stepper motor controlling circuit(s) 14 for the sake of 
convenience. 

0043. The stepper motor driving circuits 15-1 through 
15-n are circuits which determine, distribute and amplify the 
Stepper motor driving phase signals outputted from the 
Stepper motor controlling circuits 14, and excite windings of 
the Stepper motorS 16 in a predetermined order. The Stepper 
motor driving circuits 15-1 through 15-n rotate and drive the 
Stepper motorS 16-1 through 16-n according to the Stepper 
motor driving phase Signals transmitted from the Stepper 
motor controlling circuits 14-1 through 14-n, respectively. 
0044 According to this embodiment, there are provided 

in stepper motor driving circuits 15-1 through 15-n so as to 
correspond to n Stepper motorS 16-1 through 16-n. Herein 
after, a plurality of the Stepper motor driving circuits 15-1 
through 15-n will be occasionally referred to as the stepper 
motor driving circuit(s) 15 for the sake of convenience. 
0.045 Inside the memory 13, there are formed a plurality 
of regions. By Storing Sluing data in the plural regions, a 
plurality of the sluing data are stored. The memory 13 
functions as the storing unit 1 shown in FIGS. 1 and 2. 
0.046 Each of the stepper motor controlling circuits 14 
designates a predetermined address in these regions in the 
memory 13, thereby Selectively reading Specific sluing data 
from the memory 13. Each of the stepper motor controlling 
circuits 14 generates a stepper motor driving phase signal 
using the Sluing data. 
0047 The stepper motor controlling register 12 is used to 
temporarily Store various information to be used by the 
MPU 11 and the stepper motor controlling circuit 14 when 
the Stepper motor 16 is controlled, which functions as two 
types of registers, that is, a controlling register and a status 
register. In concrete, the Stepper motor controlling register 
12 stores the number of rotation steps (a designated number 
of rotation steps) of the stepper motor 16 that will be an 
opportunity for an interruption processing, a predetermined 
address of the memory 13 and the like, as the controlling 
register. AS the Status register, the Stepper motor controlling 
register 12 also stores operation information on Sluing data 
being now used by each of the Stepper motor controlling 
circuits 14, the number of rotation steps of each of the 
Stepper motorS 16 in operation and the like. 
0.048 FIG. 4 is a functional block diagram for illustrating 
a detailed Structure of the Stepper motor controlling circuit 
14 in the Stepper motor controlling apparatus 10 according 
to the embodiment of this invention. A sluing data memory 
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21 shown in FIG. 4 stores the sluing data. Inside the sluing 
data memory 21, there are formed a plurality of regions 
designated by predetermined addresses, in each of which the 
Sluing data is Stored. In the sluing data memory 21, the same 
Sluing data, that is, duplicate data, is not Stored. Incidentally, 
the memory 13 shown in FIG. 3 functions as the sluing data 
memory 21. 
0049. As shown in FIG. 4, each of the stepper motor 
controlling circuits 14 comprises a memory accessing unit 
22, a memory address designating unit 23, a sluing data 
reading delaying unit 24, a rotation Step number designating 
unit 25, a Sluing data receiving unit 26, an operation infor 
mation receiving unit 27, a step pulse creating timer unit 28, 
an interruption generating unit 29 and a rotation Step detect 
ing unit 30. 
0050. The memory accessing unit 22 refers to a memory 
address Stored in the memory address designating unit 23 
when receiving a read signal outputted from each of the 
controlling register (stepper motor controlling register 12), 
the Sluing data reading delaying unit 24 and the rotation Step 
number designating unit 25, and Selectively reads any one of 
the Sluing data Stored in a region designated by the memory 
address from the Sluing data memory 21. 
0051 Namely, it is possible to selectively read one of 
arbitrary desired Sluing data among a plurality of Sluing data 
Stored in the Sluing data memory 21 by arbitrarily rewriting 
a memory address to be Stored in the memory accessing unit 
22. According to this embodiment, the MPU 11 shown in 
FIG. 3 functions as the memory accessing unit 22. 
0052 The memory address designating unit 23 desig 
nates an address designating a region in which desired sluing 
data is Stored in the Sluing data memory 21 to be referred by 
the memory accessing unit 22. In the controlling register 
(stepper motor controlling register 12), the memory address 
is Stored. 

0053 When the sluing data reading delaying unit 24 is 
inputted an external Signal, the Sluing data reading delaying 
unit 24 receives the external signal, after that, outputs a read 
Signal for Sluing data (hereinafter referred to as a read signal) 
to the memory accessing unit 22 upon lapse of a predeter 
mined time. The Sluing data reading delaying unit 24 is 
inputted an instruct signal instructing an operating State of 
the stepper motor 16 from the outside. When inputted the 
external Signal, the Sluing data reading delaying unit 24 
outputs a read Signal to the memory accessing unit 22 upon 
lapse of a predetermined time. 
0054 As the external signal inputted to the sluing data 
reading delaying unit 24, there are detect Signals from 
various Sensors, an output Signal of a timer and the like. A 
detect signal from a Sensor detecting State information 
relating to an operation of the Stepper motor, an output Signal 
from a timer measuring a time with respect to an operation 
of the Stepper motor and the like are inputted as external 
Signals (instruct signals) to the Sluing data reading delaying 
unit 24. 

0055 When receiving the read signal, the memory 
accessing unit 22 reads Sluing data corresponding to the 
external signal (indicate signal) from the Sluing data 
memory 21 according to an address Stored in the memory 
address designating unit 23. A Setting as to whether or not an 
output of the read Signal is to be delayed using the Sluing 
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data reading delaying unit 24, a Setting of a delay time 
thereupon and the like are Stored in the controlling register 
(stepper motor controlling register 12). The MPU 11 refers 
to the Setting in the controlling register as to whether or not 
the Sluing data reading delaying unit 24 is used. When the 
Setting in the controlling register is that the Sluing data 
reading delaying unit 24 is not used, the MPU 11 inputs the 
read Signal to the memory accessing unit 22 without delay 
when an external Signal is inputted to the Sluing data reading 
delaying unit 24. 

0056. The rotation step detecting unit 30 receives a 
Stepper motor driving phase signal Sent from the Step pulse 
creating timer unit 28, detect the number of rotation Steps of 
the Stepper motor 16 from the Stepper motor driving phase 
Signal, and Stores the detected number of the rotation Steps 
in the status register (Stepper motor controlling register 12). 
0057. In the case where it is desired to control an opera 
tion of the Stepper motor 16 using another Sluing data after 
the Stepper motor 16 is rotated by a predetermined number 
of rotation steps (a designated number of rotation Steps), for 
example, the rotation Step number designating unit 25 com 
pares the number of rotation Steps of the Stepper motor 16 
detected by the rotation step detecting unit 30 with a 
designated number of rotation Steps, and outputs a read 
Signal to the memory accessing unit 22 when the detected 
number of rotation Steps becomes equal to the designated 
number of rotation Steps. 
0.058 Aspecific address in which desired sluing data is 
stored in the sluing data memory 21 is set in the memory 
address designating unit 23 by the time the Stepper motor 16 
reaches the designated number of rotation Steps, whereby a 
read signal is inputted from the rotation Step number des 
ignating unit 25 to the memory accessing unit 22 when the 
Stepper motor 16 reaches the designated number of rotation 
Steps, and the memory accessing unit 22 refers to the 
memory address Stored in the memory address designating 
unit 23 So as to read the Sluing data Stored in a region 
designated by the memory address from the Sluing data 
memory 21. 

0059 Meanwhile, a predetermined number of rotation 
StepS used in comparing by the rotation Step number desig 
nating unit 25 is beforehand Stored in the controlling register 
(stepper motor controlling register 12). The Sluing data 
receiving unit 26 takes out only timer data for creating a 
Stepper motor driving phase Signal among Sluing data read 
out from the sluing data memory 21, and Sends the timer data 
to the Step pulse creating timer unit 28. 
0060. The step pulse creating timer unit 28 creates a 
Stepper motor driving phase signal for driving the Stepper 
motor 16 from the timer data taken out by the sluing data 
receiving unit 26. The Step pulse creating timer unit 28 
outputs the created Stepper motor driving phase signal to the 
Stepper motor driving circuit 15 and to the rotation Step 
detecting unit 30. 
0061 The operation information receiving unit 26 takes 
out only operation information of the sluing data among the 
Sluing data read out from the Sluing data memory 21, Stores 
the operation information in the controlling register (stepper 
motor controlling register 12), and sends the same to the 
interruption generating unit 29. The interruption generating 
unit 29 receives the operation information sent from the 
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operation information receiving unit 27, and outputs an 
interrupt Signal when the operation information is Switched. 
0062) The interruption generating unit 29 can recognize a 
change of operating State of the Stepper motor 16 (for 
example, a change from during acceleration to constant 
Speed rotation, a change from during constant-speed rotation 
to deceleration, or the like) from a change of the operation 
information Sent from the operation information receiving 
unit 27, and output an interrupt signal with the change of the 
operating State as a trigger for the next operation Setting for 
the Stepper motor 16 when the operating State is changed. It 
is thereby possible to Smoothly perform a Speed Switching 
operation of the Stepper motor 16 due to a change in the 
Sluing data. 

0063 With the above structure, when a read signal to read 
Sluing data is inputted from the controlling register (stepper 
motor controlling register 12) to the memory accessing unit 
22, for example, the memory accessing unit 22 refers to a 
memory address Stored in the memory address designating 
unit 23. The memory accessing unit 22 reads Sluing data 
Stored in a region designated by the memory address from 
the Sluing data memory 21. 

0064. The sluing data read out is sent to the sluing data 
receiving unit 26 and to the operation information receiving 
unit 27. The Sluing data receiving unit 26 takes out only 
timer data of the sluing data, and Sends the timer data taken 
out to the Step pulse creating timer unit 28. The Step pulse 
creating timer unit 28 creates a stepper motor driving phase 
signal from the timer data, outputs the stepper motor driving 
phase Signal to the Stepper motor driving circuit 15, and 
transmits the same to the rotation Step detecting unit 30. 
0065. The stepper motor driving circuit 15 receiving the 
Stepper motor driving phase Signal controls an operation of 
the Stepper motor 16 according to the Stepper motor driving 
phase Signal. The rotation Step detecting unit 30 receiving 
the Stepper motor driving phase Signal detects the number of 
rotation Steps of the Stepper motor 16 from the Stepper motor 
driving phase signal, and Stores a value thereof in the Status 
register (Stepper motor controlling register 12). 
0066. On the other hand, the operation information 
receiving unit 27 takes out only operation information in the 
Sluing data Sent to the operation information receiving unit 
27, and Sends the operation information taken out to the 
interruption generating unit 29. The interruption generating 
unit 29 watches a fluctuation of the operation information 
Sent from the operation information receiving unit 27, and 
transmits an interrupt signal when the operation information 
is Switched. 

0067. The operation information taken out by the opera 
tion information receiving unit 27 is also stored in the Status 
register (stepper motor controlling register 12). The MPU 11 
and the like can refer to the operation information of the 
Stepper motor 16 Stored in the Status register. When an 
external Signal from a detecting Sensor, a timer or the like is 
inputted to the Sluing data reading delaying unit 24, the 
Sluing data reading delaying unit 24 directly outputs a read 
Signal to the memory accessing unit 22 if the Setting Stored 
in the controlling register (Stepper motor controlling register 
12) as to whether or not outputting of the read signal is to be 
delayed is that outputting of the read signal is not to be 
delayed. When the Setting is that outputting of the read 
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Signal is to be delayed, the Sluing data reading delaying unit 
24 delays the read Signal by a predetermined delay time, 
then outputs the read signal to the memory accessing unit 22. 
0068. In the stepper motor controlling circuit 14, a pro 
ceSS Similar to the above is performed after the memory 
accessing unit 22 receives the read signal from the Sluing 
data reading delaying unit 24. According to the Stepper 
motor controlling apparatus 10 of the embodiment of this 
invention, when a plurality of the Stepper motorS 16 are 
controlled, an address of a region of Sluing data Stored in the 
Sluing data memory 21 is designated using the memory 
accessing unit 22 and the memory address designating unit 
23, whereby desired Sluing data is read out even if Some of 
the Stepper motorS 16 perform Similar operations, as Stated 
above. It is therefore unnecessary to Store duplicate Sluing 
data in the Sluing data memory 21 (memory 13), So that a 
region in which Sluing data is Stored in the Sluing data 
memory 21 (memory 13) is saved. This apparatus can be 
thereby provided with a memory with a Small capacity, 
which is economical. 

0069 FIG. 5 is a side view schematically showing a 
Structure of a duplex printing apparatus to which the Stepper 
motor controlling apparatus 10 according to the embodiment 
of this invention is applied. The duplex printing apparatus 
shown in FIG. 5 prints on both surfaces of a continuous 
form paper 63 in which perforations are formed at prede 
termined intervals, using electrophotographic System. In the 
course of conveying the continuous-form paper 63 to a 
Stacker table 62 using a conveying System not shown, the 
dupleX printing apparatus makes prints on the both Surfaces 
of the continuous-form paper 63 using photosensitive drums 
55 and 56, and flash lamps 59 and 60. 
0070. In concrete, the continuous-form paper 63 folded 
along perforations is attached to a paper hopper 61. In the 
course of conveying the continuous-form paper 63 by the 
conveying system, the photosensitive drum 55 is first devel 
oped by a developing unit 58, an unfixed toner image is 
formed on one Surface of the continuous-form paper 63 by 
the photosensitive drum 55, the photosensitive drum 56 is 
next developed by a developing unit 57, and an unfixed 
image is formed on the other Surface of the continuous-form 
paper 63 by the photosensitive drum 56. 
0071. The continuous-form paper 63 is conveyed by the 
conveying System, the unfixed toner image formed on one 
surface of the continuous-form paper 63 is fixed by the flash 
lamp 59 to make a print on the surface of the continuous 
form paper 63. The unfixed toner image formed on the other 
surface of the continuous-form paper 63 is then fixed by the 
flash lamp 60 to make a print on the other surface of the 
continuous-form paper 63. The continuous-form paper 63 on 
which the prints were made as above is folded along the 
perforations, and mounted on a Stacker table 62. 
0.072 In the duplex printing apparatus shown in FIG. 5, 
Stepper motors are used for various purposes. For example, 
each of a hopper motor 31, a paper-wide motor 32, a back 
tension motor 33, an autoload motor 34, a transfer wire 
cleaner motors 35 and 47, transfer guide motors 36 and 48, 
toner supply motors 37 and 44, toner stir motors 38 and 45, 
pre-charge wire cleaner motorS 39 and 46, a guide roller 
motor 40, a turn-back roller motor 41, a shield motor 42, an 
autoload motor 43, scuff roller motors 49 and 50, a Swing 
guide motor 51, pulley motors 52 and 54 and a paper-length 
motor 53 is configured with a stepper motor. 
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0073. A number of stepper motors are used in a recent 
duplex printing apparatus as Stated above, Sluing data for 
driving these Stepper motors thus reaches a tremendous 
quantity. Therefore, that a capacity of the memory 13 (Sluing 
data memory 21) storing sluing data for driving a number of 
the Stepper motors can be decreased is very effective in 
consideration of a structure of the apparatus. 
0074. One of sluing data can be arbitrarily read out from 
the plural sluing data memories 21 (memory 13) in which 
Sluing data is Stored by designating a specific address using 
the memory accessing unit 22 and the memory address 
designating unit 23, So that it is easy to change a speed or the 
like of the stepper motor 16. 
0075 Arbitrary sluing data can be read out from the 
Sluing data memory 21 (memory 13) by the plural Stepper 
motor controlling circuits 14-1 through 14-n, it is thereby 
possible to readily change a speed or the like of the Stepper 
motorS 16. The operation information showing an operating 
state of the stepper motor 16 driven by the timer data 
(stepper motor driving phase signal) is added to the Sluing 
data, So that an operating State of the Stepper motor 16 is 
readily recognized, thus an operation control on the Stepper 
motor 16 is easy. 
0076. The operation information receiving unit 27 and 
the interruption generating unit 29 can monitor operation 
information, and output an interrupt Signal when detecting a 
change of the operating State of the Stepper motor 16. The 
interrupt Signal can be used as a trigger for Setting the next 
operating State of the stepper motor 16. Accordingly, it is 
possible to Smoothly perform a speed changing operation of 
the stepper motor 16 when the speed of the stepper motor 16 
is changed using plural Sluing data. 
0077. The sluing data reading delaying unit 24 can 
receive an external signal (instruct signal). When inputted an 
instruct signal (external signal) indicating an operating State 
of the Stepper motor 16 from the outside, the Sluing data 
reading delaying unit 24 can output a read signal to the 
memory accessing unit 22, and read Sluing data correspond 
ing to the instruct Signal from the Sluing data memory 21 
according to the external signal (instruct signal). Accord 
ingly, it is possible to Smoothly perform a speed changing 
operation of the Stepper motor 16. 
0078. Further, the sluing data reading delaying unit 24 
can receive an external Signal. When the Setting is that 
outputting of the read Signal is not to be delayed at this time, 
the Sluing data reading delaying unit 24 receives the read 
Signal, and directly outputs the read Signal to the memory 
accessing unit 22. For example, when the Sluing data reading 
delaying unit 24 detects a signal from a Sensor, a timer 
output or the like as an external Signal, it is possible to read 
Sluing data without time lag, which improves an accuracy of 
a start/stop timing. 
0079 Namely, a control to start/stop by the controlling 
register (stepper motor controlling register 12) yields a time 
lag due to a register Setting. On the contrary, Since a signal 
from a Sensor, a timer output or the like can be used as a 
trigger for a Start/stop timing, an accuracy of the operation 
control on the Stepper motor 16 can be improved, which 
leads to an improvement of reliability of the apparatus. 
0080. The sluing data reading delaying unit 24 can out 
put, when receiving an external Signal, a read Signal to the 
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memory accessing unit 22 upon a lapse of a predetermined 
time, So that a highly accurate control on the Stepper motor 
16 is possible even at a point without a signal that will 
become a trigger. In consequence, a part of Sensors, timers 
and the like can be omitted, which is economical. 
0.081 Sluing data can be read out using the rotation step 
detecting unit 30 and the rotation Step number designating 
unit 25 when the stepper motor 16 reaches a predetermined 
number of rotation steps. It is thereby possible to set the 
number of rotation Steps of the Stepper motor at a point 
where a quantity of movement is determined in advance, for 
example, So as to improve accuracy of the quantity of 
movement. 

0082) Using the sluing data reading delaying unit 24, the 
rotation Step number designating unit 25 and the rotation 
Step detecting unit 30, it is possible to designate the number 
of rotation Steps of the Stepper motor 16 even during an 
operation of the Stepper motor 16 from when an external 
Signal Such as a detect Signal of a Sensor or the like is 
received, which leads to an improvement of accuracy of a 
Stopping position or the like. 
0.083. The rotation step detecting unit 30 can detect the 
number of rotation Steps of the Stepper motor 16, and the 
MPU 11 or the like that is the upper apparatus can compare 
the detected number of rotation steps with the number of 
rotation Steps that should be obtained at that time when an 
external Signal Such as a detect Signal of a Sensor or the like 
is received, thereby detecting maladjustment of the Stepper 
motor 16, or detecting a compensation quantity of the 
number of rotation steps of the stepper motor 16 from a 
difference between the numbers of the rotation steps, which 
leads to an improvement of the reliability. 
0084. As having been fully described the embodiment of 
this invention, the present invention may be modified in 
various ways without departing from a Scope of the inven 
tion. 

What is claimed is: 
1. A Stepper motor controlling apparatus comprising: 
a plurality of controlling circuits for controlling opera 

tions of a plurality of Stepper motors, respectively; and 
a storing unit that Stores driving data for generating a 

Stepper motor driving phase Signal in each of Said 
controlling circuits, 

Said plural controlling circuits sharing Said driving data in 
Said Storing unit. 

2. The Stepper motor controlling apparatus according to 
claim 1, wherein a plurality of items of driving data are 
Stored in Said Storing unit, and each said controlling circuit 
Selectively reads one item of driving data among Said plural 
items of driving data from Said Storing unit for use. 

3. The Stepper motor controlling apparatus according to 
claim 2, wherein Said driving data is Stored in a region 
designated by a predetermined address in Said storing unit, 
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and each Said controlling circuit designates Said predeter 
mined address to Selectively read Specific driving data from 
Said Storing unit. 

4. The Stepper motor controlling apparatus according to 
claim 2, wherein operation information representing an 
operating State of Said Stepper motor driven by Said driving 
data is added to Said driving data in Said Storing unit. 

5. The Stepper motor controlling apparatus according to 
claim 4, wherein each said controlling circuit outputs an 
interrupt Signal when detecting a change of the operating 
State of Said Stepper motor on the basis of Said operation 
information added to Said driving data during reading the 
driving data. 

6. The Stepper motor controlling apparatus according to 
claim 2, wherein each Said controlling circuit reads driving 
data according to an instruct signal from Said Storing unit 
when inputted Said instruct signal instructing an operating 
State of Said Stepper motor from the outside, and controls an 
operation of Said Stepper motor using Said read driving data. 

7. The Stepper motor controlling apparatus according to 
claim 6, wherein Said instruct signal is a detect Signal from 
a Sensor that detects State information relating to an opera 
tion of Said Stepper motor. 

8. The Stepper motor controlling apparatus according to 
claim 6, wherein Said instruct signal is an output signal from 
a timer that measures a time relating to an operation of Said 
Stepper motor. 

9. The Stepper motor controlling apparatus according to 
claim 6, wherein each Said controlling circuit reads driving 
data according to Said instruct signal from Said Storing unit 
upon lapse of a predetermined time after said instruct signal 
has been inputted. 

10. The Stepper motor controlling apparatus according to 
claim 7, wherein each Said controlling circuit reads driving 
data according to Said instruct signal from Said Storing unit 
upon lapse of a predetermined time after Said instruct signal 
has been inputted. 

11. The Stepper motor controlling apparatus according to 
claim 8, wherein each Said controlling circuit reads driving 
data according to Said instruct signal from Said Storing unit 
upon lapse of a predetermined time after Said instruct signal 
has been inputted. 

12. The Stepper motor controlling apparatus according to 
claim 2, wherein each said controlling circuit detects the 
number of rotation Steps of Said Stepper motor after Said 
Stepper motor is Started, reads predetermined driving data 
from Said Storing unit when the detected number of rotation 
StepS coincides with a preset designated value, and controls 
an operation of Said stopper motor using Said read prede 
termined driving data. 

13. The Stepper motor controlling apparatus according to 
claim 2, wherein each said controlling circuit detects the 
number of rotation Steps of Said Stepper motor after Said 
Stepper motor is Started, and notifies of the detected number 
of rotation Steps an upper apparatus. 
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