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1 METHOD AND APPARATUS FOR COVPENSATI NG VOLTAGE ERROR- CAUSED BY DEAD
TIME OF MOTOR DRI VI NG | NVERTER BACKGROUND OF THE | NVENTI (WAN
ffLE|d of the Invention .The present invention relates to a technolo
for

conpensating a voltage error causqd by a dead tinme, and nore
particularly to an inproved nethod and apparatus for conpensating a

vol tage error caused by a dead time of a notor driving inverter which
makes it possible to conpensate for a distortion of output current
resulting fromthe dead time occurring at a point in which the out put

current of jpegophRRD RPPARATES €OR COMPENSATING VOLTAGE ERROR CAUSED BY

DEAD TIME OF MOTOR DRIVING INVERTER
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a technology for
compensating a ﬁoltage error caused by a dead time, and more
particularly to an improved method and apparatus for
compensating a voltage error causéd by a dead time of a motor
driving inverter which makes it possible to compensate for a
distortion of output current resulting from the dead time
occurring at a point iﬂ which the output current of the

inverter is varied.

2. Description of the Prior Art

Referring to Figure 1 illustrating a motor driving
apparatus which.emplojs a conventional inverter, a three-phase
alternating current power source AC is rectified via six
diodes D11-D16 in a converter 1 and smoothed by smoothing
condensers Cl, C2 which are connected in series and in
parallel with the phase rectifiers, and the rectified and
smoothed direct current voltage is switched and supplied to a
motor IM in accordance with control 91gnals CSl-CSG applled to

respective gates of six sw1tch1ng dev1ces Q1 Q6 in an Inverter



2. Description of the Prior Art Referring to Figure 1 illustrating a
_notor driving appar atus whi ch enpl oys a conventional inverter, a
Ehree-phase alternating current power source ACis rectified via six
ti odes D11-D16 in a converter 1 and snmpothed by snoot hi ng condensers C1,
C2 which are connected in series and in parallel with the phase '
rectifiers, and the rectified and - snoothed direct current voltage is
switched and supplied to a notor IMin accordance with control signals
CS1-CS6 applied to respective gates of six switching devices QL-Q6 in an
I nverter 2. 2. A current detector 3 detects the current

supplied to

A current detector 3 detects the current supplied to
motor IM, and converts the detected value to a digital value
which is then transferred to a control unit 4, and in
accordance with the converted current value the control unit
4 generates a three-phase voltage command signal. A pulse
width modulator 5 carriés out a pulse width modulation of the
voltage command signal and generates control signals CS1-CSé6
which are then supplied to respective gaﬁes of the switching'
devices Q1-Q6 in the inverter 2.

Here, reference numerals D1-D6 denote freewheel diodes
and are connected in parallel with each of the switching
devices Q1-Q6. .

With reference to Figures 2 through.4, a method for
compensating a voltage error caused by a dead time occurring
in a motor driving inverter according to a conventional art
will now be described.

The power source Ac-rectified; smoothed and converted
into a direct voltage in the converter 1 is appiied to the
inverter 2. The switching devices Q1-06 which are grouped to
three pairs Q1, Q4; Q2, Q5; Q3, Q6, wherein each of the pairs
are connected in parallel with each othef, are alternatingly
turned on/off, in accordance with control signals CS1-CS6. Af
this time, when two switching devices for example devices Ql

and Q4 as shown in Figure 2A are simultaneously turned on,



notor IM and converts the detected value to a digital value which is then
transferred to a control unit 4, and in accordance with the converted
current value the control unit 4 generates a three-phase voltage command
Signal. A pulse wdth nodulator 5 cargies out a pulse w dth nodul ati on of
the voltage command signal and generates control signals CS1-CS6 which
are then supplied to respective gates of the switching devices Ql-Q6 in
the inverter 2. Here, reference nunerals Dl- D6 denote freewheel

di odes and are connected in parallel with each of the switching . devices
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wherei n eacly of; Lhe i34 Yevices Q1, 02, from simultaneously turning on,
whenever a switching state is changed, there is required a
dead time t which denotes a simultaneous off-state of the two
switching devices Q1, Q4. Here, dead time t is required to
drive motor IM using inverter 2.

However, dead time t causes. an error voltage between a
command voltage and an output voltage to occur in the inverter
2, thereby resulting in disadvantages such as current
distortion and hunting.

Conventional dead time compensating methods for a motor
driving inverter rendered to solve these disadvantages include
a first method in which the dead.time is compensated for by
applying a voltage to eégh end of the switching devices
comprising the inverter, and a second method employing the
output current of the inverter. The first method ;equires an
additional voltage detecting device and noise may be incurred
to the entire system as an undesired consequence during
realization of the device, so that the second method is
generally preferred.

The second method will now be described with reference to

Figures 3 and 4.

Figure 3 shows a flow chart for calculating a



are connected in parallel wth each other, are alternatingly turned
on/off, in accordance with control signals CS1-CS6. At this time, when two
smntchlng devices for exanple devices QL and 4 as shown in Figu}e 2A are
si nul taneously turned on, 4there is formed a current path in
accordance with devices QL and Q4 thereby resulting in damaging the
inverter 2. Therefore, as shown in Figure 2B, in order to prevent the pair
of switching devices QI, Q, from sinultaneously turning on, whenever a
switching state i s changed, there is required a dead tine t which denotes
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Current detector 3 detects (step S1) current il applied
to motor IM as shown in Figure 2C. Control unit 4 judges (step
S2) polarity of the detected current il. Here, if the value of
the detected current is positive, a compensating voltage V,
for compensating a voltage error according to a dead time is
set as a predetermined positive value. If the value of the
detected current remains negative, the compensating voltage V,
is set (steps S3-S4) as a predetermined negative value.

Next, by adding a command vol£age Vas* to the
compensating voltage Vb,.there is obtained (step S5) a new
command voltage Vas*_new.

As shown in Figure 4 showing a detailed composition view
of the control unit 4, a coder 41 judges whether polarity of
an output current il in £he inverter 2, that is, an input
current i, is positive or negative, and if judged positive a
positive value is oﬁtputted, and then the positive value is
multiplied at a multiplier 43 by a dead.time compensating
voltage Vdead which is added to a command voltage Vas* at an
adder 42 to be thereby outputted outside the control unit 4.
The outputted voltage denotes a command voltage Vas*_new and
is applied to the pulse width modulator 5 in Figure 1, and the
pulse width modulator 5 carries out a pulse width modulation

of the command voltage Vas*_new and outputs control signals



command vol tage and an output voltage to occur in the inverter 2, thereby
resulting in disadvantages such as current distortion and hunti ng.
Conventional dead tine conpensating nethods for a notor driving inverter
fendered to solve these disadvantages gnclude a first nmethod in which the
dead time is conpensated for by applybng a voltage to each end of the
switching devices conprising the inverter, and a second net hod enpl oyi ng
the output current of the inverter. The first nethod requires an

addi tional voltage detecting device and noise may be incurred to the

entire system as _an_undesired.consequence .duri . alyizaid on of the
devi ce, so'?ﬁéfc§%ef9§c898t589ﬁ&3gi Wl§8§ ] 6F£ egki§d' The second

et e 1 non WRaSEREL. Wikt e BOFLELES b2 iUl 207 haged as
negative, the command voltage Vas*_new is obtained by
subtracting dead time compensating voltage'Vdeadlfrom command
voltage Vas* of the inverter. |
As described above, conventionally there has been only
considered a polarity variation resulting from adding/
subtracting dead time compensating voltage Vdead serving as an
offset voltage to/from command voltage Vas*, by judging the
polarity of current.

' However, a dead time compensating voltage is instantly
shifted from negative to positive or vice versa so that
current is distorted instead of being sinusoidal, thereby
generating torque rippie in accordance therewith.

Further, when a motor is in a lower speed mode, the
distortion of current wave causes the torque ripple to become

larger.
SUMMARY OF THE INVENTION

Therefore, it is a first object of the present invention
to provide a method and appafatus for compensating a voltagg
error caused by a dead time of a motor driving inverter which
prevents current being supplied to_the motor from distorting

around zero current.



4 conpensating voltage V[err] so as to conpensate a voltage error in
accordance with a dead tine. Current detector 3 detects (step Sl)
current il applied to notor IMas shown in Figure 2C. Control unit 4
judges (step S2) polarity of the detegted current il1l. Here, if the val ue
of the detected current is positive, conpensating voltage VD for
conpensating a voltage error according to a dead tine is set as a
predeterm ned positive value. If the value of the detected current renains
negati.ve, the conpensating voltage VD is set (steps S3-$4) as a

pr edet er m ned negﬁvae val ue
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command current being slowly shifted between intervals in
which a polarity of output current becomes varied, generates
command voltage by proportionally integrating the difference
between the command current and detection current, and applies
the command voltage to an inverter, thereby preventing the
current from distorting. |

To achieve the above-described objects, there is provided
a method for compensating a voltage error cause by a dead time
of a motor driving inverper which includes a first step for
detecting an output current applied from an inverter to a
motor, subtracting, when a polarity of the current is
positive, a dead time compensating vqltage from an inverter
command voltage, and adding, when a polarity of the current is
negative, the dead time compensating voltage to the inverter
command voltage, théfeby outputting a new command voltage, a
second step for obtaining a command current if the output
current exists inside a hysterisis band, a third step for
performing a proportionally integrating control in accordance
with the command current and the output current and outputting
a new compensating voltage, and a fourth step for adding the
new compensation voltage.to the command voltage obtained in -.

the first step and applying the added value serving as a



current iferr] is positive or negative, and if judged pbsitive a positive
value is outputted, and then the positive value is multiplied at a
multiplier 43 by a dead tine conpensating vol t age Vdead which is added to

a comand vol tage Vas* at an adder to be thereby outputted outside the
control unit 4. The outputted vol tage denotes a conmand vol t age Vas*_new
and is applied to the pulse width nodulator 5 in Figure 1, and the

pul se width nodulator 5 carries out a pulse width nodul ation
command vol tage Vas* _new and out puts control signals

ITerr

of the
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ged as negative, the command vol tage

Vas* new is obtained by subtracting dead tinme conpensating voltage Vdead

fr om command
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic block diagram of a conventional

dead time compensating apparatus employing an inverter;

Figure 2A is a timing diagram of a signal applied to

respective gates of two switching devices Ql, Q4 connected in

parallel with each other in an inverter in Fig. 1, when a dead

time is not considered, according to the conventional art;

Figure 2B is a timing diagram of a signal applied to

respective gates of two switching devices Ql1, Q4 connected in

parallel with each other in the inverter in Fig. 1, when a

dead time is considered, according to the conventional art;

Figure 2C is a timing diagram of the output current of

the inverter in Fig. 1 and the compensating voltage V,;

Figure 3 is a flow chart illustrating a dead time

compensating method for a motor driving inverter according to

the conventional art;

Figure 4 is a detailed block diagram of a control unit in

Fig. 1;

Figure 5 is a flow chart illustrating a method for

- compensating a voltage error caused by a dead time of a motor

driving inverter according to the present invention;

Figure 6 is a detailed block diagram of an improved



vol tage Vas* of the inverter. As descri bed above, conventionally
there has been only considered a polarity variation resul ting from addi ng/
subtracting dead tinme conpensating voltage Vdead serving as an offset

vol tage to/from command vol tage Vas*, By judging the polarity of current.
However, a dead tinme conpensating voltage Is instantly shifted from
negative to positive or vice versa so that current is distorted instead of
bei ng sinusoidal, thereby generating torque ripple in accordance

t herew t h. Further, when a notor is in a | ower speed node, the

di stortion of ent [Ler]
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vol t age error ?é‘@ % dea rﬁm géi&gﬂrmtor drllﬁ\?l ngpl nverter V\h%
views of command current and current detection according to

the present invention.
DETAILED DESCRIPTION OF THE INVENTION

With reference to the accompanying arawings, the
apparatus for compensating a voltage error caused by a dead
time with regard to a motor driving inverter according to the
present invention is identical to that of Figure 1 except for
an improvement of the control unit 4, so description thereof
will be omitted. o

With reference to Figure 6 showing a detailed view of an
improved control unit 4 according to the present invention
which improves over the control unit in Figures 1 and 4, the
dead time compensating apparatus is provided with a first
adder 43 for adding ‘the dead time cdmpensating'voltage Vdead
and a command voltage Vas* to obtain an inverter command
voltage in accordance with the polarity of output-éurrent ias
and by considering a hysterisis band, a .command current
generator 44 for generating a command current ias* in
accordance with the command current ias*, a subtractor 47
subtracting the output current ias from -the command current

jas*, a proportional integrator 45 for proportionally



prevents current being supplied to the notor fromdistorting around zero
current. It is a second object of the present invention to
provide a nethod and apparatus for conpensating a voltage error caused by
a dead tinme of a notor driving inverteg which calculates command current
being slowy shifted between intervals in which a polarity of output
current becones varied, generates comand voltage by proportionally
integrating the difference between the command current and detection
current, and applies the comand voltage to an inverter, thereby
preventing theegedtiagt dhobudbatordiqgal of tHe sdbiractolre 47, and a

above-descri bed objects, there is provided a nmethod for conpensating a

vol t age err geceadsadiy¥rad debslr taditing an output value of the proportional
integrator 45 to the inverter command voltage of the first
adder 43, whereby a final command voltage Vas*_new is
outputted from the second adder 46.

The dead time compensating method  ©of the thusly
constituted control apparatus for a motor driving inverter
according to the present invention will now be described with
reference to the accompanying drawings.

Figure 5 shows a flow chart of a dead time compensating
method for a motor driving inverter according to the present
invention, wherein the steps for detecting the output current
ias of the inverter and'adding or subtracting a dead time
compensating voltage in accordance with the polarity of the
output current ias are identical to those of steps S1-S4 in
the conventional method of Figure 3.

Next, it_is judged whether the detection current ias
exists inside the hySterisis band. That is, as shown in Figure
7, it is Jjudged in step (SSl) whethef the vélué of the
detected current ias exists between an uppermost value +i_hys
and a lowermost value -I_hys of the hysterisis band.

If the detected current ias is varied from a positive
value to a negative value, a current value i,, serving as é
hysterisis band width is divided by an absolute.value o

and if the value takes up a reverse sine function, a starting



of a notor driving inverter which includes a first step for detecting an
output current applied froman inverter to a notor, subtracting, when a
polarity of the current is positive, a dead tine conpensating voltage from
an inverter command vol tage, and addiipg, when a polarity of the current is
negative, the dead tinme conpensating voltage to the inverter command
vol tage, thereby outputting a new command vol tage, a second step for
obtaining a conmand current if the output current exists inside a
hysterisis band, a third step for perforning a proportionally integrating
control in acgor nce t]] diwaigldd s dollems .and
out putting PﬁlﬂE éﬁ%ﬁt ng Vo &JSH?BE?fh step for adding the
new conpensati on voltage to the connand voltage obtained in the first step
and appl ying the added val ue serving as a

I hy.s

PaA

9, = sin (&

(1)

Here, i,, equals 2*I_hys. Also, the |i, | is obtained by
the following equation. Here, i, and i, are 2 phase currents

which are obtained from the inputted 3 phase currents.

Hod =g + Zagevecevrer-(2)

A point 6, from ﬁhiéh the detected current i,, deviates
the hysteresis band width is obtained, as shown by the
following equation, by integrating an output frequency o, of
the inverter during a time At in which the detected current i,

deviates.

At

=fwedt..............(3)

‘command current i * is obtained by multiplying a maximum
value of the inverter output current |i,| with a sine function

as shown in the following.



control signal to respective switching neans in the inverter

DESCRI PTI ON OF THE DRAW NGS
of a conventi onal

BRI EF

Figure 1 is a schematic block di agram
dead time conpensating apparatus enploying an inverter;

Figure 2Ais a timng diagramof a sigpal applied to respective gates of

two switching devices QL, 4 connected

LI parallel with each other in an

inverter in Fig. 1, when a dead tine is not considered, according to the

to

conventional art; Figure 2B is a timng diagramof a signa

respective gates of two switching devices QL, 4 connected in

appl i ed
paralle

with each other in the inverter in Fig. 1, when a dead tinme is considered,
according to the conventignal ar|,] sin (oHar.e .2C.i.s .a (&) ng di agram of

the output current of the inverter in Fig. 1 and the conpensating voltage
Vierr]; Figure 3 is a flowchart illustrating a dead tine

conpensati ng me_*t qgedarIw rilae'rmgwggndréﬁ/én eltré\é%retdercggggﬁgl ri%st‘?raries from

negative to positive, 6, is obtained (step S52) using a value
of a negative hysteresis band.

The above steps are carried out in the command current
generator 44 of Figure 6, and the putput of the command
current generator 44 or the inverter coﬁmand current i * is
applied to the proportional integrator 45 in which equation

(5) is operated (step S53) as follows.

AV = PI(Z % ~Zp)ececccseesess(5)

Here, PI denotes a proportional integer constant, and the
output AV of the proportional integrator 45 is added (step
S54) to the output (V, * * Vdeéd) of the first addgr 43 to be
fhereby outputted (step S55) as the final inverter command
voltage (V,*_new) which is applied to the respective gates of
the six switching devices Q1-Q6 of the inverter 6, whereby the
turning on/off time of the switching devices Q1-Q6 is
controlled. |

As described above, when the polarity of inverter output
current varies, a slowly varied command current is obtained
and the command voltage obtained in accordance with the

command current is applied to the inverter, whereby the torque



t he canventional art; Figure 4 is a detailed block diagramof a

control unit in Fig. 1; Figure 5is a flowchart illustrating a
nmet hod for conpensating a voltage error caused by a dead tinme of a notor
driving inverter according to the presﬁft i nvention; Figure 6 is a
detail ed bl ock diagram of an inproved control unit according
to the present invention; and "Figure 7 is a timng diagramincluding a
pair of enlarged views of conmand current and current detection according
to the present invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

ripple and current distortion become decreased around the zero
crossing current and further the effect thereof becomes much

improved during a low speed operation.



Wth reference to the acconpanying draw ngs, the apparatus for
conpensating_a voltage error caused by a dead time with regard to a notor
driving inverter according to the present invention is identical to that

of Figure 1 exgmmmulllﬂ overment 20f the control unit 4, so
description th 1 tted. Wth reference to Figure 6

show ng a det ai Fed® vi'ew"of “an i nproved control unit 4 according to the
present invention whi ch i nproves over the control unit in Figures 1 and
4, the dead time conpensating apparatus is provided with a first adder
43 for addipg.thesdeadifkbAEigQMPensating vol tage Vdead and a command
vol t age Vas* #5 oBtain-an inverter command vol tage in accordance wth the
polarity of output current ias and by considering a hysterisis band, a
command current generator 44 for generating a comrand current ias* in

accordance with ghe canpBRHoRUEERNEohPENsatifigPhrv610igd lerrspbidwsdd Ny t he
output current ias fromthe command current I as*, a proportional

integrator 454b5QH RLRROLE @N@lltdr driving inverter, comprising:

a first step for detecting an output gurrent applied from
an inverter to a motor, subtracting, when a polarity of the
detected output current is positive, a dead time compensating
voltage from an inverter command voltage, and adding, when a
polarity of the detected output current is negative, the dead
time compensating voltage to the inverter command voltage, for
thereby outputting a new command voltage;

a second step for obtéining a command current if the
detected output current exists inside a hysteresis band;

a third step for subtracting the output current value
from the command current value, proportionally integrating the
subtracted value, and outputting a ﬁew.compensating voltage;

a fourth step for adding the new compensation voltage to
the command voltage bbtained in the first step, apd applying
the added value to a pulée width modulation for thereby
outputting therefrom; and

a fifth step for applying the applied pulse width
modulation signal to respective switching means in the

inverter.

2. The method of Claim 1, wherein a value of the



I ntegrating an output signal of the subtractor 47, and a second adder 46

for addi ng a“ﬁUert—va#ue—oi_Lhe proportional -integrator 45 to the

i nverter co e of the first adder 43, whereby a final command
vol t age Vas* g@l fromthe second adder 46. The dead

ti me conpensatifge thuslﬂ constituted control apparatus for a
notor driving inverter accordlng to the present invention wll now be
described with reference to the acconpanyi ng draw ngs. Figure 5
shows a flow chart of a dead tine conpensatlng met hod for a notor driving
i nverter according to t resent vent wher ei n, the .steps f.or

det ecti ng tﬁ@mBEPgUFqﬁf tgquﬁfﬁﬁ +%§e??ﬁ?n§nﬁt§8mﬁi;éﬁiéﬁﬁﬁqzﬁX|ng

a de [ . _
ad tIrTEsquarlng respective phase current values obtained by

converting the three-phase output current to a two-phase
current, adding each of the respective squared values and
taking the square-root of the added value, and a frequency is
obtained on a basis of a starting point at which the output

current meets the hysterisis band.

3. A apparatus for compensating a voltage error caused
by a dead time of a motor driving inverter an inverter
controlling apparatus which is provided with a converter for
rectifying and smoothing a three-phase alternating current
power supply, an inverter for switching and applying to a
motor a rectified and smoothed direct voltage in accordance
with a control signal, a current detector for detecting an
output current of the inverter, a contiol unit for outputting
a command voltage to the inverter in accordance with a value
of the output curreﬁt detected in the'cﬁrrent detecﬁor, and
a pulse width modulator for modulating a pulse width of the
command voltage and outputting a control signal for driving a
switching device, wherein the control unit, comprises:

a first adder for adding a dead time compensating voltage
to a command voltage in accordanee with a polarity of the

detected output current applied from the inverter to the

motor;



conpensating voltage in accordance with the polarity of the  output current
ias are identical to those steps S1-S4 in the conventional nethod of
Figure 3. 71t is judged whether the detection current ias
exists inside the ) '““band. That is,- as shown in Figure 7, it is

j udged in st f&a t he val udbof the detected current ias exists
between an u i el e I _hys and a | owernost value -1 hys of the
hysterisis barfd. If the detected current ias is varied froma
positive value to a negative value, a current value i[err] serving as a

hysterisis band width is divided by an absolute value [err] and if the
val ue takes up aar cpomends GRrrenti gemeratar fpfHggenerating a command

10 point [err] of the hysteresis band width is obtai ned as foll ows.

current in accordance with the command voltage;

a subtractor for subtracting the output current from the
command current;

a proportional integrator for.proportionally integrating
an output signal of the subtractor; and

a second adder for adding an output voltage of the
proportional integrator to an output voltage of the first

adder and applying the added voltage serving as a command

voltage to the pulse width modulator.

4. The apparatus of Claim 3, .wherein a current
outputted from the propbrtional integrator is obtained by
squaring respective current values obtained by converting the
three-phaée output current to a two-phase current, adding each
of the respective squared values and taking the square-root of
the added value, and a frequency is obtained on a basis of a

starting point at which the output current meets the

hysterisis band.



[err] Here, i[err] equals 2*I _hys. Also, the [err] is obtained by
the follow ng equation. Here, i[err] and i[err] are 2 phase currents which
are obtained fromthe inputted 3 phase currents. . lerr]

A point [err] fromwhich the detected current i[err] deviates t he
hysteresis band width is obtained, as18hown by the foll ow ng equation, by
I ntegrating an output frequency [err] of the inverter during a tine
[err]t in which the detected current i[err] devi at es. [err]

ABSTRACT

METHOD AND APPARATUS FOR COMPENSATING VOLTAGE
FRRCR CAUSED BY DEAD TIME OF MOT(R DRIVING INVERTER

A method and apparatus for coﬁpensating a voltage error
caused by a dead time of a motor driving inverter outputs
command current, generates command voltage by proportionally
integrating the command current on a basis of a starting point
in which a polarity of_current being apﬁlied to a motor is
varied, converts the command voltage to a C9ntfol signal in a
pulse width modulator, and transmits the command voltage to
the inverter, whereby a currént distortion occurring around a
zero current becomes minimized and a torque ripple becomes

decreased in accordance therewith.

(Figure 5)



Command current i[err]* is obtained by nultiplying a maxi um value of the
inverter output current if[err] with a sine function as shown in the

fol | ow ng. [err] Meanwhi | e, when the detected current
i[err] varies from negative to positive, [err] is obtained (step S52)
using a value of a negative hysterespggband. The above steps are

carried out in the command current generator 44 of Figure 6, and the

out put of the command current gefferator 44 or the inverter conmmand current
i[err]* is applied to the propgrtisgnal integrator 43 n which equation

(5) is operated (step S53) as foll ows.
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[err] Here, Pl denotes a proportional integer constant, and the
output [err]V of the proportional integrator 45 is added (step S54) to the -
output (V[err]* Vdead) of the first adder 43 to be thereby outputted
(step Sb5) as the final inverter command voltage (Vas*_new) which is
applied to the respective gates of the six switching devices QL-Q of the
I nverter 6, whereby the turning on/off time of the swtching devices
QLl-Q6 is controlled. As descri Bé® above, when the polarity of
inverter output current varies, a slowy varied command current is

obtained and the command voltage obta;9§g¥rn‘at‘orda With thg command
he

current is apgH t e i NGATEEOF N t OF-HE
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ripple and current distortion become decreased around the zero crossing
current and further the effect thereof becones nuch inproved during a | ow

speed operati on. What is clainmed is: 1. A nmethod f or
conpensating a voltage error caused by a dead tine of a notor driving
i nverter, conprising: a first step for detecting an output current

applied from an inverter to a notor, subtracting, when a polarity of the
detected output current is positive, a- ggad tinme conpensating voltage from
an inverter conmand vol tage, and addi ng, when a polarity of the detected
out put current is negative, the dead
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time conpensating voltage to the inverter command vol tage, for thereby
outputting a new command vol t age; a second step for obtaining a
command current if the detected output current exists inside a hysteresis
band; - a third step for subtracting the output current value fromthe
command current value, proportionally intqggating the subtracted val ue,
and outputting a new conpensating voltage; a fourth step for adding

t he new conpensation voltage to the mmmynd_vol t age obtained in the first

step, and applying the added val ue t | wi dt h nodul ati on for thereby
outputting therefrom and afif step for applying the applied pul se
wi dth nodul ation signal to respective switching nmeangiin the inverter.

2. The nethod of Caimi1, whereip EBET@ttFeOQfTPUTe/
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command current generated in the second step is obtained by squaring
fespective phase current val ues obtained by converting the three-phase
output current to a two-phase current, adding each of the respectlve
squared val ues and taking the square- root of the _added v
frequency is obtained on a basis of a starting p1|ﬂmg%Hg@ﬂﬁNggtho
current neets the hysterisis band. 3. A apparahgsLAgEDconpe‘
a voltage error caused by a dead tine of a notor teEwag—tnverter=a
inverter controlling apparatus which is provided with a converter for
rectifying and smoothing a three-phas&/@lternating current power supply,
an inverter for switching and applying to a notor a rectified and snoot hed
direct voltage in accordance with a control signal, a current detector for
detecting an output current of the inr‘gr[td, 6 control unit for outputting

t put
sating
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a command voltage to the inverter in accordance with a value of the out put
Current detected in the current detector, and a pulse wi dth nodul ator for
nodul ating a pul se width of the conmmand voltage and outputting a control
signal for driving a swtching device, wherein the control unit,

conpri ses: a first adder for adding a dead tine conpensating voltage
to a coomand voltage in accordance with a polarity of the detected output
current applied fromthe inverter to the notor;

15 a command current generator f or generating a command current
in accordance with the command vol tage; a subtractor for subtracting
the output current fromthe comuand currgﬁ?;

FIG.7




a-proportional integrator for proportionally integrating an output signal
of the-subtractor; and a second adder for adding an out put voltage of
the proportional integrator .tto an output voltage of the first adder and
appl ying the added vol tage serving as a connand voltage to the pulse width
nmodul at or . 4. The apparatus of [ erein u t
outputted fromthe proporti onglo i ntegrator c#?lbétﬁ e ekn?.ga’fw@ {é&?
respective current val ues obtai ned by convertlng the three- phase out put
current to a two-phase current, adding each of the respective squared

val ues and taking the square- root of d%e added value,__and a frequepcy is -

obt ai ned on a basis of a startlng poimnit at which th¢REPLReENEwnTSHEETweetS

the hysterisis band.
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