
DESCRIPTION  HEATER POWER CONTROL CIRCUIT AND BURN-IN
APPARATUS USING THE SAME  5 TECHNICAL FIELD '  [0001]
The present invention relates to a heater power
control circuit and a burn-in apparatus using the
circuit  that suppress noise generation due to a
heater and improve  10 power saving. BACKGROUND ART
[0002] In recent years, semiconductor devices become
increasingly high-speed, high-capacity, and capable of
15 processing larger bits data. At the same time, the
semiconductor devices become more diversified. Burn-in
test, which is an accelerated test depending on
temperature  conditions, is performed on the
semiconductor device. The  burn-in test is
characterized by heating up a device under  20 test
(DUT) such as a semiconductor device through the
application of electric currents to determine the
reliability and the like of the DUT. For example, the
test  detects a local heat due to high resistance in a
defective  metal junction of a large scale integration
(LSI) chip. 25 [0003] Patent Document 1: Japanese
Patent Application  Laid-Open No. 2000-206176
DISCLOSURE OF INVENTION PROBLEM TO BE SOLVED BY THE
INVENTION 30 [0004] A conventional burn-in apparatus,
which uses the  heater, however, is unable to
simultaneously test a  plurality of DUTs that consume
significantly different  amount of power because it
adjusts ambient temperature 2  around the DUT by the
heater. 



[0005] It may be possible to adjust the temperature of
each DUT by bringing the heater into contact with each
DUT.  Such temperature adjustment, however, requires a
switching 5 control with a power field effect
transistor (FET) to  follow changes in temperature.
The switching control  produces noises; the noise is
transmitted to the DUT and  thus makes it difficult to
accurately perform the burn-in  test. 10 [0006] In
view of the foregoing, an object of the  present
invention is to provide a heater power control
circuit and a burn-in apparatus using the circuit that
reduce the noises transmitted from the heater when the
burn-in test is performed by adjusting the temperature
15 using the heater. MEANS FOR SOLVING PROBLEM [0007]
To solve the problems as described above and to
achieve the objects, a heater power control circuit 20
according to the present invention switches on/off a
voltage signal supplied from a direct-current power
source  to control a power of a heater by controlling
a voltage  applied to the heater. The heater power
control circuit  includes a voltage smoothing circuit
that is disposed 25 between the heater and a switching
circuit which switches  on/off a voltage supplied from
the direct-current power  source. The voltage
smoothing circuit converts the voltage  into an analog
voltage signal by smoothing a voltage signal  obtained
by switching on/off the voltage. 30 [0008] The heater
power control circuit according to the  present
invention includes a heater control circuit that
controls switching of the switching circuit according
to a  predetermined voltage indicator signal; and a
voltage 3  



comparator circuit that compares a value of the
voltage  indicator signal with a value of the analog
voltage signal.  In the heater power control circuit,
the heater control  circuit controls the power of the
heater by controlling 5 switching of the switching
circuit based on a comparison  result by the voltage
comparator circuit. [0009] In the heater power control
circuit according to  the present invention, the
heater control circuit converts  the voltage indicator
signal into a time-dispersed voltage 10 indicator
signal which is obtained in a time-dispersed  manner
so that a variation of the voltage indicator signal
per predetermined time is within a predetermined
amount,  and supplies the time-dispersed voltage
indicator signal to  the switching circuit. 15 [0010]
In the heater power control circuit according to  the
present invention, the heater control circuit includes
a table that stores a relationship between the voltage
indicator signal and a series of time-dispersed
voltage  indicator signals corresponding to a
variation of the 20 voltage indicator signal, and the
heater control circuit  generates the time-dispersed
voltage indicator signal by  retrieving the table.
[0011] In the heater power control circuit according
to  the present invention, the heater control circuit
generates  25 the time-dispersed voltage indicator
signal based on a relational expression indicating a
relationship between the  voltage indicator signal and
a series of time-dispersed  voltage indicator signals
corresponding to a variation of  the voltage indicator
signal. 30 [0012] In the heater power control circuit
according to  the present invention, the heater
control circuit generates  the time-dispersed voltage
indicator signal, the time- 



dispersed voltage indicator signal including pulses
having 4  a same pulse width and different time
intervals. [0013] In the heater power control circuit
according to  the present invention, the heater
control circuit uses a  pulse width modulation signal
as the time-dispersed voltage  5 indicator signal.
[0014] In the heater power control circuit according
to  the present invention, the switching circuit
includes a  current restricting circuit. [0015] A
burn-in apparatus according to the present  10
invention includes the heater power control circuit
according to any one of the aspects of the present
invention to perform a burn-in test on a device under
test.  EFFECT OF THE INVENTION 15 [0016] The heater
power control circuit and the burn-in  apparatus using
the circuit include a voltage smoothing  circuit that
is disposed between a heater and a switching  circuit
which switches on/off a voltage signal supplied  from
a direct-current power source. The voltage smoothing
20 circuit converts a voltage signal supplied from a
direct- current source into an analog voltage signal
by smoothing  the voltage signal, to switch on/off the
voltage signal  supplied from the direct-current power
source and thus to  control power of the heater by
controlling a voltage 25 applied to the heater.
Accordingly, the heater power  control circuit and the
burn-in apparatus using the circuit  can prevent the
noises produced by the switching circuit  from being
transmitted to the heater, thereby suppressing
transmission of noises to the heater or the
surrounding 30 components. [0017] In the heater power
control circuit and the burn- 



in apparatus using the circuit, the voltage indicator
signal is supplied to the switching circuit as the
time 5  dispersed voltage indicator signal which is
obtained in a  time-dispersed manner so that a
variation of the voltage  indicator signal is within a
predetermined amount.  Accordingly, it is possible to
reduce power loss caused by 5 an imperfect switching
of the switching circuit due to the  electric current
restriction which is caused by a sudden  current
increase generated in the voltage smoothing circuit.
BRIEF DESCRIPTION OF DRAWINGS 10 [0018] FIG. 1 is a
block diagram of a schematic overall  structure of a
burn-in apparatus according to an embodiment  of the
present invention; FIG. 2 is a circuit diagram of a
detailed structure of  a heater circuit shown in FIG.
1; 15 FIG. 3 is a timing chart of generation of time-
dispersed voltage indicator signals by a heater
control  circuit and control of the heater based on
the time- dispersed voltage indicator signals; FIG. 4
is a graph of temperature rising 20 characteristics of
various DUTs that consume different  amounts of power;
and FIG. 5 is a comparative diagram of total power
when  heater-power restriction control is performed by
a heater  power restricting unit and when conventional
heater power  25 control is performed. [  EXPLANATIONS
OF LETTERS OR NUMERALS [0019] 1 Burn-in apparatus  10
Test controller 30 20 Device power unit  



21 Device power source  22 ON/OFF controller 23
Electric current measurement unit 6  24 Voltage
setting unit 25 Voltage measurement unit 26
Overvoltage/Overcurrent-detection-value setting  unit
5 30 Measurement unit  31 Measurement board  32 DUT 33
Connector 40 Temperature adjustment unit  10 41
Temperature measurement unit  42 Heater circuit 43
Heater control circuit  43a Table 44 Heater power
restricting unit  15 50 Power source 60 Temperature
controller  61 Temperature control block  62 Heater 63
PT sensor  20 64 Cooler  71 Transistor  72 FET 73
Voltage smoothing circuit  74 Comparator 25 75 DA
converter  D1 Zener diode  D2 Diode R1, R2 Resistor  



L Inductor  30 C Capacitor BEST MODE(S) FOR CARRYING
OUT THE INVENTION [0020] A heater power control
circuit and a burn-in 7  apparatus using the circuit
will be described below as an  exemplary embodiment of
the present invention. It should  be noted that the
present invention is not limited to the  embodiment. 5
[0021] Embodiment FIG. 1 is a block diagram of an
overall schematic  structure of the burn-in apparatus
according to the  embodiment of the present invention.
It is a block diagram  of a structure of a DA
converter. In FIG. 1, a burn-in 10 apparatus 1 mainly
includes a test controller 10 which  controls an
overall burn-in test; a device power unit 20  which is
connected to the test controller 10, supplies  power
source voltage to a DUT 32, and measures the power
source voltage; a temperature adjustment unit 40 which
is 15 connected to the test controller 10 and adjusts
temperature  in the burn-in test; a measurement unit
30 which is  connected to the device power unit 20 and
in which the DUT  32 is arranged; a power source 50
which is connected to the  temperature adjustment unit
40; and a temperature 20 controller 60 which controls
temperature under control by  the temperature
adjustment unit 40. [0022] The measurement unit 30
includes a measurement  board 31 and the DUT 32. The
DUT 32 is arranged on the  measurement board 31. The
DUT 32 is connected to the 25 device power unit 20 via
wiring on the measurement board 31  and a connector
33. The device power unit 20 includes a  device power
source 21 and an ON/OFF controller 22. The  



ON/OFF controller 22 applies power source voltages
Vdd, Vss  from the device power source 21 to the DUT
32 under control 30 by the test controller 10. The
device power unit 20  further includes an electric
current measurement unit 23, a  voltage setting unit
24, a voltage measurement unit 25, and  an
overvoltage/overcurrent-detection-value setting unit
26. 8  The test controller 10 can recognize the state
of the DUT  32 in an accelerated test based on
measured values obtained  by the electric current
measurement unit 23 and the voltage  measurement unit
25. Levels of the power source voltages 5 Vdd, Vss,
and the like can be set in a variable manner by  the
test controller 10. The set value is stored in the
voltage setting unit 24. The overvoltage/overcurrent-
detection-value setting unit 26 stores a threshold for
determination of an overvoltage state or an
overcurrent 10 state based on the results of
measurement by the electric  current measurement unit
23 and the voltage measurement  unit 25. When the
measured value exceeds the threshold,  the ON/OFF
controller 22 determines that the DUT 32 is in  the
overvoltage state or the overcurrent state, and 15
decreases or blocks an output of the power source
voltage  from the device power source 21. The
threshold is set by  the test controller 10 in a
variable manner. [0023] The temperature controller 60
includes a  temperature control block 61 in which a
heater 62, a PT  20 sensor (Platinum resistor sensor)
63, and a cooler 64 are arranged. The PT sensor 63
supplies an output value to the  temperature
adjustment unit 40. The heater 62 is  controlled by
the temperature adjustment unit 40 to receive  power
at temperature rise. A cooling liquid passes through
25 the cooler 62 to cool down surroundings of the DUT
32. To  



adjust the temperature of the DUT 32, the heater 62
and the  PT sensor 63 are brought into contact with
the DUT 32, so  that the temperature adjustment is
carried out directly.  When the temperature of the DUT
32 is not adjusted, the 30 heater 62 and the PT sensor
63 are physically separated  from the DUT 32 and touch
only the temperature control  block 61. Thus, the PT
sensor 63 can detect the  temperature of the heater 62
or the cooling liquid. 9  [0024] The temperature
adjustment unit 40 includes a  temperature measurement
unit 41 which measures temperature  of surroundings of
the PT sensor 63 based on the output  value of the PT
sensor 63; a heater circuit 42 which 5 supplies power
from the power source 50 to the heater 62;  and a
heater power restricting unit 44 which independently
controls heater power according to the power
consumption of  the DUT 32. [0025] In the burn-in
apparatus 1, under the overall 10 control by the test
controller 10, the power source voltage  is applied
from the device power unit 20 to the DUT 32, the
temperature adjustment unit 40 supplies the power to
induce  heat from the heater 62, and the heater 62 is
brought into  contact with the DUT 32. Thus, the
temperature of the DUT 15 32 in the burn-in test is
adjusted. The test controller 10  acquires a result of
the burn-in test via the device power  unit 21, and
performs temperature adjustment through the
temperature adjustment unit 40. [0026] The heater
circuit 42 will now be described in  20 detail. FIG. 2
is a circuit diagram of a detailed  structure of the
heater circuit and also shows the power  source 50 and
the heater 62. In FIG. 2, a field effect  transistor
(FET) 72 which is a p-channel power FET is  



connected to the power source 50 of 48 VDC, and
48VDC-pulse 25 voltage is applied to the heater 62
according to the  switching of the FET 72. A
transistor 71 is connected  between a gate of the FET
72 and the ground with a resistor  R2 connected
between the transistor 71 and the ground. The
transistor 71 is switched according to time-dispersed
30 voltage indicator signals, such as pulse width
modulation  (PWM) signals, supplied from the heater
control circuit 43,  and the FET 72 is switched
accordingly. Further, a zener  diode Dl, which
maintains a constant voltage, is provided. 10  The
anode of the zener diode Dl is connected between a
collector of the transistor 71 and the resistor R2,
whereas  the cathode is connected between an emitter
of the  transistor 71 and the gate of the FET 72 with
a resistor R1 5 connected between the cathode of the
zener diode Dl and the  emitter of the transistor 71.
The cathode is also directly  connected to a drain of
the FET 72. When the transistor 71  is turned OFF, the
48 VDC of the power source 50 is applied  to the gate,
and thus the FET 72 is turned OFF. When the 10
transistor is turned ON, a level of the voltage
applied to  the gate decreases according to an amount
of voltage drop  on the zener diode Dl, and thus the
FET 72 is turned ON.  [0027] Between a switching
circuit including the FET 72  mentioned above and the
heater 62, a voltage smoothing 15 circuit 73 is
arranged. The voltage smoothing circuit 73  includes
parallel-connected diode D2 and capacitor C, and a
series-connected inductor L. The 48VDC-pulse voltage
supplied from the switching circuit is smoothed and
converted into an analog voltage by the voltage
smoothing 20 circuit 73. The heater 62 generates power
depending on the  amplitude of the analog voltage. 



[0028] A comparator 74 compares the value of the
analog  voltage applied to the heater 62 and a value
of a voltage  indicator signal supplied from the
heater control circuit 25 43, and supplies a result of
comparison to the heater  control circuit 43. Since
the voltage indicator signal is  digital data, the
voltage indicator signal is supplied to  the
comparator 74 after being converted into an analog
signal by a DA converter 75. The heater control
circuit 43 30 controls the time-dispersed voltage
indicator signal based  on the result of comparison so
as to make a value obtained  as a result of comparison
zero. The voltage indicator  signal is a signal
indicating a target voltage level, { 11  whereas the
time-dispersed voltage indicator signal is a  voltage
indicator signal which is obtained in a time-
dispersed manner so that a variation of the analog
voltage  to the target voltage level is within a
predetermined 5 amount. The signals are directly
supplied to the switching  circuit. In the above, the
DA converter 75 converts the  voltage indicator signal
into the analog signal. An AD  converter, however, may
be replaced with the DA converter  75 to convert an
analog voltage signal into digital data, 10 and the
comparator 74 may then process the digital data for
comparison. [0029] In the above mentioned heater
circuit 42, the  pulse voltage generated by the
switching circuit produces  noises to voltage signals.
In the embodiment, the voltage 15 smoothing circuit 73
is arranged between the switching  circuit and the
heater 62 so as to convert the pulse  voltage into
smoothed analog voltage, whereby the noise  transfer
to the heater 62 is suppressed. Particularly in  



the burn-in test, the heater and the DUT 32 are
brought 20 into contact with each other. If the noise
is transferred  to the DUT 32, highly accurate testing
cannot be performed  on the DUT 32. In the embodiment,
the heater 62 generates  little noises, and hence, the
burn-in test can be performed  at high accuracy. 25
[0030] Further, as shown in FIG. 3, the heater control
circuit 43 generates the time-dispersed voltage
indicator  signals for the switching of the FET 72,
thereby preventing  a sudden voltage change from
causing overcurrent, and  reduces power loss at the
FET 72 caused by an imperfect 30 switching of the FET
72 at the restriction of the electric  currents by the
zener diode Dl. [0031] As shown in FIG. 3, at an
outset of the test or  during the test, the test
controller 10 outputs a voltage 12  indicator value,
which is a target voltage level as shown  in FIG.
3(a), to the heater control circuit 43 based on the
temperature notified from the temperature measurement
unit  41. The heater control circuit 43 generates
time-dispersed 5 voltage indicator values as shown in
FIG. 3(b) based on the  voltage indicator value, and
generates time-dispersed  voltage signals as shown in
FIG. 3(c) corresponding to the  time-dispersed voltage
indicator values. The heater  control circuit 43
applies the time-dispersed voltage 10 indicator
signals to the transistor 71, and as a result,  causes
the switching of the FET 72. [0032] When the voltage
indicator value is "OV -> 24V,"  as shown in FIG.
3(a), the heater control circuit 43  generates the
time-dispersed voltage indicator values so 15 that the
increase/decrease in voltage per unit time is not
more than 5 V, and generates the time-dispersed
indicator  



signals as the pulse signals based thereon. A series
of  time-dispersed voltage indicator values
corresponding to  the voltage indicator value may be
stored in a table 43a in 20 advance, and a
time-dispersed voltage indicator value  corresponding
to a given voltage indicator value may be  retrieved
for the generation of the time-dispersed voltage
indicator signals. The time-dispersed voltage
indicator  signals may be set in any manner as far as
the 25 increase/decrease in the voltage per unit time
is not more  than a predetermined value. For example,
a former part of  the time-dispersed voltage indicator
signals may be set to  a low voltage value, and the
voltage level may be gradually  increased within the
limit of the predetermined value. In  30 other words,
the voltage level may be changed from a current level
to a target level in any manner as far as  each
changed value is not more than a predetermined value.
The voltage level may be changed in a manner of a
function 13  or a program. [0033] When the
time-dispersed voltage signals are  applied to the FET
72, the voltage smoothing circuit 73  converts the
time-dispersed voltage signals into smoothed 5 analog
voltage signals as shown in FIG. 3(d). Then, the
heater 62 generates the power corresponding to the
analog  voltage signal. [0034] On the other hand, the
comparator 74 compares the  analog voltage signals and
the voltage indicator value, and  10 supplies the
result to the heater control circuit 43. The heater
control circuit 43, as shown in FIG. 3(e), supplies
the time-dispersed voltage indicator signals to
increase  the voltage level when the comparator output
is at a high  level. On the other hand, the heater
control circuit 43 



15 controls the voltage level to maintain the current
level  when the comparator output is at a low level as
shown in  FIG. 3(e). [0035] In the above description,
the time-dispersed  voltage indicator signals are
generated in such a manner  20 that the number of
pulses with the identical pulse width per unit time
increases/decreases. Alternatively, the PWM  signals,
whose pulse width changes every unit time, can be
employed as the time-dispersed voltage indicator
signals.  It is preferable in terms of time dispersion
that the 25 employed signals be configured so that the
number of pulses  with the identical pulse width per
unit time  increases/decreases, to avoid sudden rise
in the voltage  level. [0036] In the embodiment, since
the above described 30 time-dispersed voltage
indicator signals are applied to the  FET 72, the
voltage level does not rise suddenly, and as a
result, there is no sudden accumulation of electric
currents in the capacitor C. Thus, the function of 14
electric current restriction does not negatively
affect the  FET 72 and would not cause imperfect
switching of the FET  72. Therefore, power loss at the
imperfect switching can  be eliminated. As a result,
unnecessary power consumption 5 other than the power
consumption for the heater 62 can be  eliminated to a
maximum possible extent, and a power-saving  burn-in
apparatus can be realized. [0037] In the accelerated
test with the burn-in  apparatus 1, a temperature
applied to the DUT 32 is 10 controlled. When the same
power source voltage is applied  to different DUTs 32,
some DUT consume higher power than  other DUT. When
the heater 62 power is supplied 100% at  



the start of the testing as shown in FIG. 4 regardless
of  difference in power consumption of each DUT 32,
the 15 temperature of each DUT 32 exhibits different
temporal  changes depending on the amount of power
consumption of the  DUT 32. When the device consumes
high power, the  temperature of the device swiftly
reaches a target level,  whereas when the device
consumes low power, the temperature 20 of the device
slowly reaches the target level.  [0038] When various
types of DUTs 32 are tested  simultaneously, the end
of the test is determined with,  reference, to the
device which slowly reaches the target  temperature.
At the same time, power consumption of the 25 burn-in
apparatus 1 as a whole needs to be considered.  [0039]
In the embodiment, the power consumption of the
heater 62 is controlled so that the sum of the power
consumption of the DUT 32 and the power consumption of
the  heater 62 is constant. The heater power
restricting unit 30 44 controls the power consumption
therefor. [0040] FIG. 5 shows a comparison between the
heater  power control in the embodiment and the heater
power  control in a conventional system. In FIG. 5,
the heater 15  power restricting unit 44 controls the
power consumption so  that the heater 62 consumes
maximum power when the DUT is a  device with a minimum
power consumption. The power  consumption of the
heater 62 for the DUT which consumes 5 more power than
the DUT with the minimum power consumption  is
controlled to be a maximum power consumption within a
limit that the sum of power consumption of the device
and  the heater does not exceed a total power P2,
i.e., the sum  of the power consumption of the DUT
with the minimum power 10 consumption and the maximum
power consumption of the heater  



62. [0041] The heater power restricting unit 44 finds
a  relation between the power consumption of the DUT
32 and a  relative maximum power consumption of the
heater 62 in 15 advance, and controls the maximum
power consumption of the  heater 62 corresponding to
each DUT. When the amount of  power consumption by the
DUT 32 is not known, the consumed  power is measured
via the device power unit 20. Based on  the result of
measurement, the heater power restricting 20 unit 44
may determine the limit of power consumption by the
heater 62 corresponding to the power consumption of
each  DUT. [0042] Thus, regardless of the difference
in the power  consumption of each DUT, the total
power, i.e., the sum of  25 the power consumption by
the DUT and the power consumption by the heater 62 is
maintained at a constant level of the  total power P2.
Then; the rising of temperature of each  DUT becomes
substantially the same as that of the DUT with  the
minimum power consumption. 30 [0043] In the
conventional burn-in apparatus, the heater  is
required to have a capacity of power consumption equal
to total power P1, i.e., the sum of the maximum power
consumption of the DUT and the maximum power
consumption of 16  the heater. In the embodiment, the
heater is required only  to have a capacity equal to
the total power P2 of the burn- in apparatus 1. Thus,
the size and weight of the burn-in  apparatus 1 can be
further reduced, and at the same time, 5 power saving
can be realized. [0044] In the above embodiment, the
total power is  controlled to be the total power P2
regardless of the  difference in the power consumption
of each DUT.  



Alternatively, however, the total power may be
controlled 10 so as to be total power P3, i.e., a sum
of an intermediate  level of power consumption by the
DUT and the 100% power  consumption of the heater 62.
In this case, the reduction  in size and weight, and
the power saving can be further  facilitate in
comparison with the conventional burn-in 15 apparatus.
[0045] The above described burn-in apparatus includes
the heater for each DUT and directly adjusts the
temperature. The heater 62 and the PT sensor 63 of the
temperature controller 60 are in contact with the DUT
32 20 during the burn-in test, and not in contact with
the DUT 32  when the burn-in test is not conducted.
[0046] Hence, while the heater 62 and the PT sensor 63
are not in contact with the DUT, following testing can
be  performed. Firstly, in the state as described
above, the 25 temperature control block 61 is in
contact with each of the  heater 62, the PT sensor 63,
and the cooling liquid.  Therefore, it is possible to
check whether the PT sensor 63  breaks down and/or how
accurate the PT sensor 63 is, by  making the PT sensor
63 measure the temperature of the 30 cooling liquid,
because the temperature of the cooling  liquid is
constant and is equal to the temperature of the
temperature control block 61. [0047] Further, it is
possible to detect whether there 17  is a
disconnection of the heater 62 and/or whether there is
a failure in the heater circuit 42, by measuring and
checking a difference between the temperature of the
heater  62 without the application of electric
currents and the 5 temperature of the heater 62 to
which a predetermined power  is applied using the PT
sensor 63. For example, if the  



temperature measured by the PT sensor 63 is higher
than the  temperature of the cooling liquid while the
power is not  applied to the heater 62, it can be
detected that the OFF 10 control of the power source
50 is not properly performed.  Then, the heater
circuit 42 can block the power supply from  the power
source 50. [0048] On the other hand, when the heater
62 and the PT  sensor 63 are in contact with the DUT,
it is possible to  15 check thermal contact resistance
between the temperature control block 61 side and the
DUT 32, by supplying a  predetermined amount of power
to the heater 62 and  measuring a temperature change
per unit time using the PT  sensor 63. When the
thermal contact resistance is higher, 20 the PT sensor
63 detects smaller temperature change per  unit time.
[0049] Further, in the embodiment, defect in the
connector 33 or connecting lines between the device
power  source 21 and the DUT 32 can be detected. For
example, a 25 difference between each of force
voltages F+, F-, and each  of sense voltages S+, S- of
the device power source 21 side  is measured. Further,
an electric current value is  measured by the electric
current measurement unit 23. When  the measured values
satisfy an expression: 30 (Force Voltage - Sense
Voltage)/Electric Current Value  > Predetermined
Resistance, the connector 33 is judged to have a
contact failure. When  there is no difference between
the force voltage and the 18  sense voltage even
though the electric current flows, the  sense line
between the DUT 32 and the device power source  21 is
judged to be in a disconnected state. When the
defective states as described above are detected, the
test 



5 controller 10 turns the device power source 21 off.
Thus,  heat generation and/or burning-out are
prevented from being  caused by the contact failure of
the connector and the like  at the burn-in test,
during which a large electric current  flows through
the DUT. 10 INDUSTRIAL APPLICABILITY [0050] The heater
power control circuit and the burn-in  apparatus using
the circuit according to the present  invention are
useful for a burn-in apparatus which performs 15 a
burn-in test on semiconductor devices, and in
particular,  is suitable as means which allows
reduction of noises  transmitted from the heater when
the temperature adjustment  is performed using a
heater. 19  CLAIMS 1. A heater power control circuit
which switches on/off a  voltage signal supplied from
a direct-current power source  5 to control a power of
a heater by controlling a voltage applied to the
heater, the heater power control circuit  comprising a
voltage smoothing circuit that is disposed between
the heater and a switching circuit which switches
on/off a  10 voltage supplied from the direct-current
power source, the voltage smoothing circuit converting
the voltage into an  analog voltage signal by
smoothing a voltage signal  obtained by switching
on/off the voltage. 15 2. The heater power control
circuit according to claim 1,  further comprising: a
heater control circuit that controls switching of  the
switching circuit according to a predetermined voltage
indicator signal; and 



20 a voltage comparator circuit that compares a value
of  the voltage indicator signal with a value of the
analog  voltage signal, wherein the heater control
circuit controls the power of the  heater by
controlling switching of the switching circuit  25
based on a comparison result by the voltage comparator
circuit. 3. The heater power control circuit according
to claim 2,  wherein 30 the heater control circuit
converts the voltage  indicator signal into a
time-dispersed voltage indicator  signal which is
obtained in a time-dispersed manner so that  a
variation of the voltage indicator signal per 20
predetermined time is within a predetermined amount,
and  supplies the time-dispersed voltage indicator
signal to the  switching circuit. 5 4. The heater
power control circuit according to claim 3,  wherein
the heater control circuit includes a table that
stores a relationship between the voltage indicator
signal  and a series of time-dispersed voltage
indicator signals 10 corresponding to a variation of
the voltage indicator  signal, and the heater control
circuit generates the time- dispersed voltage
indicator signal by retrieving the table.  5. The
heater power control circuit according to claim 3,  15
wherein the heater control circuit generates the time-
dispersed voltage indicator signal based on a
relational  expression indicating a relationship
between the voltage  indicator signal and a series of
time-dispersed voltage 20 indicator signals
corresponding to a variation of the  



voltage indicator signal. 6. The heater power control
circuit according to any one  of claims 3 to 5,
wherein 25 the heater control circuit generates the
time- dispersed voltage indicator signal, the
time-dispersed  voltage indicator signal including
pulses having a same  pulse width and different time
intervals. 30 7. The heater power control circuit
according to any one  of claims 3 to 5, wherein the
heater control circuit uses a pulse width  modulation
signal as the time-dispersed voltage indicator 21
signal. 8. The heater power control circuit according
to any one  of claims 1 to 5, wherein 5 the switching
circuit includes a current restricting  circuit. 9. A
burn-in apparatus, comprising the heater power
control circuit according to any one of claims 1 to 8
to  10 perform a burn-in test on a device under test. 


