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Description

Background of The Invention

1. Field of the Invention

[0001] The presentinvention relates to magnetic sen-
sors and, more particularly, to a Hall-effect sensor ar-
rangement having temperature compensation circuitry
that is user-adjustable.

2. Discussion of Related Art

[0002] Hall-effect elements are used to sense mag-
netic fields. In its simplest form, a monolithically fabri-
cated Hall-effect element employs a square plate
formed, for example, of an epitaxial (epi) pocket formed
in a bipolar (BP) or bipolar complementary metal oxide
semiconductor (BiCMOS) process. The square plate
has two pairs of contacts oriented such that each pair
of contacts straddles the plate from a different pair of its
diametrically opposing corners. When a current | is
caused to flow between one of the two pairs of contacts,
a voltage Vy will appear across the other pair of con-
tacts. The voltage V is a function of: (a) the amplitude
of the current I, (b) the strength of a magnetic field B,
if any, intercepting the Hall plate, and (c) the sensitivity
Sy of the Hall plate to the magnetic field B (i.e., Vy =
I4*B*Sy, where * denotes the multiplication operator).
Thus, when properly calibrated, a Hall plate may be
used to measure the strength of a magnetic field B by
applying a known current I, between one pair of con-
tacts of a Hall plate and measuring the voltage Vy
across the other pair of contacts.

[0003] There are two maijor difficulties encountered
when using Hall plates to sense magnetic fields. One
difficulty arises because a Hall plate includes unavoid-
able imperfections, such as geometrical asymmetries,
that cause the Hall plate to produce a non-zero output
voltage Vy, in the absence of any applied magnetic field
B. This voltage V|, generated when B=0 commonly is
referred to as the offset voltage Vg of the Hall plate. A
discussion of the Hall effect, the operation of Hall-effect
elements, circuits in which Hall-effect elements may be
used, and various techniques for addressing the prob-
lem of Hall plate offset voltage are discussed in the fol-
lowing patents and publications, each of which is incor-
porated herein by reference: Bilotti et al., U.S. Patent
5,621,319; Mehrgardt et al., U.S. Patent 5,406,202;
Bilotti, Albert, "Monolithic Magnetic Hall Sensor Using
Dynamic Quadrature Offset Cancellation," IEEE Journal
of Solid-State Circuits, Vol. 32, No. 6, June 1997; Belle-
kom, A.A., and Munter, P.J.A., AOffset Reduction in
Spinning-Current Hall Plates,= Sensors and Materials,
5, 5(1994) 253-263, MYU Tokyo; Baltes, H.P., and Pop-
ovic, R.S., Alntegrated Semiconductor Magnetic Field
Sensors,= Proc. |IEEE, vol. 74, pp. 1107-1132, Aug.
1986.
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[0004] A second difficulty arises due to the fact that
the sensitivity Sy, of a Hall-effect element changes as
the temperature of the element changes. Therefore, for
a given current I, and magnetic field B, the voltage V
produced by a Hall-effect element will vary depending
on the temperature of the element. Because of this tem-
perature-dependency, the actual magnitude of the mag-
netic field B is difficult to ascertain when a Hall-effect
element is used in an environment wherein its temper-
ature is not held constant.

[0005] In addition, Hall-effect elements often are used
to sense the permanent magnetic fields of components.
For example, a Hall-effect element may be used to
sense the position of a magnetic component while it is
rotating or otherwise in motion relative to the Hall-effect
element. Because the magnitude of a magnetic field em-
anating from a magnetic component changes as the
temperature of the component changes, for any given
position of the component with respect to the Hall-effect
element, the magnitude of the output voltage V of the
Hall-effect element when the componentis at a first tem-
perature will not be the same as the output voltage Vy
when the componentis at a second temperature. There-
fore, the magnitude of the output voltage V|, of a Hall-
effect element does not provide a reliable indication of
the position of a magnetic component when the compo-
nent is subjected to a variable-temperature environ-
ment.

[0006] It therefore is a general object of the present
invention to provide a Hall effect device having improved
immunity to the effects of a variable-temperature envi-
ronment.

Summary of the Invention

[0007] According to one aspect of the present inven-
tion, a Hall-effect device comprises a Hall-effect ele-
ment having at least one input for receiving a bias signal
and at least one output for providing an output signal
dependent on the bias signal and on a magnetic field
intercepting the Hall-effect element; at least one output
lead to provide an output signal responsive to the output
signal of the Hall-effect element and dependent on an
overall gain of the Hall-effect device; and a temperature-
variable gain control circuit coupled to the Hall-effect el-
ement to adjust the sensitivity of the overall gain of the
Hall-effect device to temperature changes, wherein the
temperature-variable gain control circuit includes a pair
of nodes such that, when a first component is coupled
between the pair of nodes, changing a characteristic of
only the first component alters the sensitivity of the over-
all gain of the Hall-effect device to temperature changes
without substantially altering the overall gain of the Hall-
effect device when the Hall-effect device is maintained
at a reference temperature.

[0008] According to another aspect of the present in-
vention, a Hall effect device includes a substrate mount-
ed within an integrated circuit package, a Hall-effect el-
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ement integrated on the substrate, and a pair of termi-
nals adapted to interface with a component external to
the package. The pair of terminals is arranged with re-
spect to the Hall-effect element such that, when the
component is coupled to the pair of terminals, a charac-
teristic of the component may be changed to adjust the
sensitivity of the gain of the Hall effect device to temper-
ature changes in the device.

[0009] Accordingtoanotheraspect, the Hall effect de-
vice includes a temperature-variable signal source ar-
ranged to provide the bias signal such that a value of
the bias signal changes in response to temperature
changes in the Hall-effect element. Additionally, the pair
ofterminals is arranged with respect to the signal source
such that, when the component is coupled to the pair of
terminals, the characteristic of the component may be
changed to adjust the sensitivity of the signal source to
temperature changes in the Hall-effect element.

[0010] According to another aspect of the invention,
a Hall-effect device includes an integrated circuit pack-
age having a Hall-effect element mounted within it, and
a user-accessible component arranged with respect to
the Hall-effect element such that a characteristic of the
component may be changed to adjust the sensitivity of
the gain of the Hall-effect device to temperature chang-
es in the device.

[0011] According to another aspect a Hall-effect de-
vice includes a Hall effect device mounted in an inte-
grated circuit package and means for adjusting the sen-
sitivity of the gain of the Hall-effect device to changing
temperature conditions from a point external to the
package.

[0012] According to yet another aspect of the present
invention, a method for compensating for the effects of
temperature variations on a Hall-effect element com-
prises steps of (a) providing a Hall-effect device includ-
ing a Hall-effect element and a temperature-variable
gain control circuit coupled to the Hall-effect element to
adjust the sensitivity of the gain of the Hall-effect device
to temperature changes; the method further comprising
(b) coupling a first component between a pair of nodes
of the temperature-variable gain control circuit to set the
sensitivity of the gain of the Hall-effect device to temper-
ature variations; and (c) altering a characteristic of only
the first component to adjust the sensitivity of the gain
of the Hall-effect device to temperature variations with-
out substantially altering the gain of the Hall-effect de-
vice when the Hall-effect device is maintained at a ref-
erence temperature.

[0013] According to another aspect of the invention,
a method for compensating for the effects of tempera-
ture variations on a Hall-effect element includes cou-
pling a component to a pair of external terminals of an
integrated circuit to adjust the sensitivity of the gain of
a Hall-effect device included in the integrated circuit.
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Brief Description of the Drawings

[0014]

Figure 1 is a top-view of a quad-cell Hall-effect ele-
ment used in one embodiment of the invention.
Figure 2 is a side cross-sectional view of the sub-
strate portion of the quad-cell Hall cell shown in Fig-
ure 1.

Figure 3 is a block diagram of one embodiment of
a Hall-effect device according to the invention.
Figure 4 is a partial schematic/partial block diagram
showing in more detail a commutation switch por-
tion of the device shown in Figure 3.

Figure 5 is a partial schematic/partial block diagram
showing in more detail a demodulation portion of
the device shown in Figure 3.

Figure 6 is a timing diagram showing control and
output signals of the portions of the device shown
in Figures 4 and 5.

Figure 7 is a schematic diagram showing in more
detail the ratiometric temperature reference portion
of the circuit shown in Figure 3.

Figure 8 is a graph showing how voltages produced
by the temperature reference portion shown in Fig-
ure 7, which are presented on external pins of the
device, vary with temperature.

Figure 9 is partial block/partial schematic diagram
showing a possible configuration of circuit elements
external to the device.

Figure 10 is a side-view of an embodiment of the
device according to the invention showing how the
device senses a magnetic field applied thereto.
Figure 11 is partial block/partial schematic diagram
showing a possible configuration of circuit elements
external to the device.

Detailed Description of the Invention

[0015] Figure 1is a top-view of a quad-cell Hall-effect
element 20 used in one embodiment of the invention.
As shown, quad-cell Hall-effect element 20 includes four
Hall cells 20A-20D. Hall cells 20A, 20B, 20C and 20D
are made of n-type epitaxial (n-epi) regions (e.g., 200
micrometers in diameter) formed within p-type wells or
hubs (p-wells/p-tubs) 30A, 30B, 30C and 30D, respec-
tively. P-wells/p-tubs 30A, 30B, 30C and 30D, in turn,
are formed on an n-type substrate 32.

[0016] Each of Hall cells 20A, 20B, 20C and 20D in-
cludes two pairs of orthogonally oriented contacts. Spe-
cifically, Hall cells 20A, 20B, 20C and 20D, include, re-
spectively, first pairs of contacts 20A1 and 20A3, 20B1
and 20B3, 20C1 and 20C3, and 20D1 and 20D3, and
second pairs of contacts 20A2 and 20A4, 20B2 and
20B4, 20C2 and 20C4, and 20D2 and 20D4. Conductor
34 interconnects contacts 20A1, 20B2, 20C3 and 20D4,
conductor 36 interconnects contacts 20A2, 20B3, 20C4
and 20D1, conductor 38 interconnects contacts 20A4,
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20B1, 20C2 and 20D3, and conductor 40 interconnects
contacts 20A3, 20B4, 20C1 and 20D2, thereby wiring
cells 20A-20D in parallel such that each of cells 20A-
20D is oriented orthogonally with respect to the other
cells in quad-cell Hall-effect element 20. This orientation
of cells 20A-20D reduces the adverse effects of imper-
fections, such as processing gradients, in the cells.
[0017] Figure 1 also shows how each of cells 20A-
20D may be intercepted by a magnetic field B, which is
shown as entering the surface of the cells in a direction
normal and into the page. If a current I, were applied
between conductors 34 and 40, for example, then the
magnitude of magnetic field B and the sensitivity S, of
the Hall-effect element would determine a magnitude of
avoltage V| created between conductors 36 and 38 ac-
cording to the equation Vy, = 1;*B*Sy, discussed above.
[0018] Figure 2 is a side cross-sectional view of the
substrate portion of the quad-cell Hall-effect element 20
shown in Figure 1. As shown, p-wells/p-tubs 30D and
30C are formed within an n-type substrate 32, and n-EPI
Hall cells 20C and 20D are formed within p-wells/p-tubs
30C and 30D, respectively. The letters "p" and "n" in Fig-
ures 1 and 2 are intended only to illustrate the doping
types of the various regions, and are not intended to sig-
nify the amounts by which the regions are doped or the
process by which the regions were formed.

[0019] Figure 3is a block diagram of one embodiment
of a Hall-effect device 80 according to the invention. As
shown, Hall-effect device 80 includes quad-cell Hall-ef-
fect element 20, commutation switches 50, a differential
pre-amplifier 52, a demodulator 54, an output amplifier
56, an output terminal P7, a reference terminal P5, a
temperature-variable current source 22 (which includes
a ratiometric temperature reference block 42 and a volt-
age-to-current converter 46), and a clock and logic
stage 48.

[0020] The operation of circuit 80 is discussed in more
detail below in connection with a description of its vari-
ous portions, but Figure 3 is useful to understand the
basic operation of Hall-effect device 80. As shown, tem-
perature-variable current source 22 supplies a Hall bias
current I, which varies according to the temperature of
the device to commutation switches 50. Commutation
switches 50 are controlled by clock and logic stage 48
to commutate the current |, alternately (1) between con-
ductors 34 and 40, and (2) between conductors 36 and
38. When the current I is presented between conduc-
tors 34 and 40, commutation switches 50 concurrently
apply the voltage generated between conductors 36 and
38 (responsive to the magnetic field B) to inputs 26 and
28, respectively, of differential pre-amplifier 52; and
when the current | is presented between conductors
36 and 38, commutation switches 50 concurrently apply
the voltage generated between conductors 34 and 40
(responsive to the magnetic field B) to inputs 26 and 28,
respectively, of differential pre-amplifier 52. This com-
mutation of signals to and from quad-cell Hall-effect el-
ement 20 is performed to eliminate the inherent voltage
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offset Vg of the Hall cells, and is discussed in detail in
several of the documents referred to and incorporated
by reference above. Suffice it to note, however, that the
flowing of current in a first direction across a Hall cell
generates a first voltage V, including a first Hall voltage
V1 and a first Hall offset voltage Voo (V1=Vy1+Von1),
and the flowing of current across a Hall cell in a second
direction, which is oriented orthogonally to the first di-
rection, generates a second voltage V, including a sec-
ond Hall voltage V,, and a second Hall offset voltage
Vonz (V2=-Vi+tVory)-

[0021] Because the second hall voltage V,y, is ap-
proximately equal to and of an opposite sign as the first
Hall voltage V4 (i.e., Vy,=Vy4 =V) and the second Hall
offset voltage Vo, is approximately equal to and the
same sign as the first Hall offset voltage Vqy4 (i.e.,
Von2=Von1=Von). a subtraction of the voltage V, gen-
erated by the current flowing in the second direction
from the voltage V4 generated by the current flowing in
the first direction (i.e., (V1 + Vopy) - (-Vio + Vopp)) ef-
fectively cancels the offset voltage so that only a voltage
equal to 2V, results. As explained below, this subtrac-
tion is performed by a combination of pre-amplifier 52
and demodulator 54. The offset-free output of demodu-
lator 54 then is provided to the input of rail-to-rail output
amplifier 56, and the output of amplifier 56 feeds exter-
nal terminal P7 (e.g., a pin) of the device. As described
below, the gain of amplifier 56 is adjusted using resistors
external to device 80.

[0022] The effect of temperature on the sensitivity of
quad-cell Hall-effect element 20 is compensated by ad-
justing the magnitude of the Hall bias current I, supplied
to commutation switches 50. That is, because the volt-
age Vy produced at the output of Hall-effect element 20
is proportional to the magnitude of the current flowing
through the element as well as to the sensitivity constant
Sy (i.e.,Vy = I4*B*Sy), an increase or decrease in sen-
sitivity Sy due to a temperature change may be coun-
tered by a corresponding decrease or increase, respec-
tively, in Hall current I,. The output voltage V,, therefore
always will be the same for a given magnitude of mag-
netic field B, regardless of the temperature of the Hall-
effect device 80.

[0023] Similarly, an increase or decrease in the mag-
netic field strength B of a magnetic component being
sensed by device 80 due to a temperature change may
be countered by a corresponding decrease or increase,
respectively, in the Hall current Iyy. This is useful when
the magnetic field is produced by a moving permanent
magnet. Thus, regardless of the temperature of the en-
vironment in which the magnetic component and Hall-
effect device 80 are disposed, the output voltage V|, of
Hall-effect device 80 always will be the same when the
moving (e.g., rotating) component being sensed is a giv-
en distance from device 80.

[0024] Figure 4 is a partial schematic/partial block di-
agram showing commutation switches 50 and their sur-
rounding circuitry in more detail. As shown, commuta-



7 EP 1 025 448 B1 8

tion switches 50 include switches S1-S8. Switches S1
and S2 are connected between a first polarity output of
temperature-variable current source 22 and conductors
36 and 34, respectively, of quad-cell Hall-effect element
20, and switches S3 and S4 are connected between a
second polarity output of temperature-variable current
source 22 and conductors 38 and 40, respectively, of
Hall-effect element 20. Similarly, switches S5 and S6
are connected, respectively, between conductors 34
and 36 of Hall-effect element 20 and non-inverting input
26 of pre-amplifier 52, and switches S7 and S8 are con-
nected, respectively, between conductors 40 and 38 of
Hall-effect element 20 and inverting input 28 of pre-am-
plifier 52. As explained below, the symbol "P1" or "P2"
next to switches S1-S8 indicates which of two phases
of a control signal from clock and logic stage 48 (shown
in Figure 3) causes each of the switches to close. In ad-
dition to receiving signals at non-non-inverting input 26
and inverting input 28, pre-amplifier 52 receives a ref-
erence voltage Vger from reference conductor 58. The
reference voltage Vggr is created within Hall-effect de-
vice 80 and is set to be one-half of the high-supply volt-
age VCC of device 80 (i.e., Vggp=VCC/2). The high-
supply voltage VCC is approximately 5 volts, so the ref-
erence voltage Vger is set to approximately 2.5 volts.
The operation of the circuitry shown in Figure 4 is de-
scribed below in connection with the description of the
timing diagram shown in Figure 6.

[0025] Figure 5 is a partial schematic/partial block di-
agram showing demodulation block 54 in more detail.
As shown, demodulation block 54 includes capacitors
C1 and C2 and switches S9 and S10. Capacitor C1 is
connected between a single-ended output of differential
pre-amplifier 52 and one terminal of each of switches
S9 and S10. The other terminal of switch S9 is connect-
ed to reference conductor 58 (which is maintained at
Vgeg), and the other terminal of switch S10 is connected
to a non-inverting input of output amplifier 56. Capacitor
C2 is connected between the non-inverting input of am-
plifier 56 and conductor 58.

[0026] Figure 6 is a timing diagram showing control
signals for switches S1-S10 and output signals of pre-
amplifier 52 and demodulator 54 shown in Figures 4 and
5. Specifically, the timing diagram of Figure 6 illustrates:
(1) commutation clock signal 60, (2) pre-amplifier output
signal 62, (3) switch S10 control signal 64, (4) switch S9
control signal 66, and (5) demodulator output signal 68.
The vertical axis of each of these signals represents an
amplitude attained by the signal and the horizontal axis
represents time. While all of the signals shown in Figure
6 share a common time axis, the placement of one sig-
nal above another is not intended to indicate that the
signal attains a higher amplitude than do the others.
[0027] Referring now to Figure 4 in conjunction with
Figure 6, the operation of the portion of Hall-effect de-
vice 80 shown in Figure 4 will be explained. As shown,
commutation clock 60 has two phases, P1 and P2. Spe-
cifically, when clock 60 is low, itis in phase P1, and when
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clock 60 is high, it is in phase P2. Each of switches
S1-S8 is arranged to be closed during only one of these
two phases. That is, switches S2, S4, S6 and S8 are
closed during phase P1 (when clock 60 is low) and
switches S1, S3, S5 and S7 are closed during phase P2
(when clock 60 is high). The phase during which each
of the switches is closed is indicated next to the switch
by the symbol "P1" or "P2."

[0028] During phase P1 of clock 60, temperature-var-
iable current source 22 is connected between conduc-
tors 34 and 40 of Hall-effect element 20 and conductors
36 and 38 of Hall-effect element 20 are connected, re-
spectively, to non-inverting input 26 and inverting input
28 of differential pre-amplifier 52. Pre-amplifier 52 am-
plifies the differential voltage between its non-inverting
input 26 and its inverting input 28, and effectively adds
the amplified input voltage (which is positive during
phase P1) to the reference voltage Vrgr on conductor
58. Pre-amplifier 52 then provides this sum of voltages
as a single-ended output signal (shown as pre-amplifier
output signal 62 in Figure 6). As shown, pre-amplifier
output signal 62 is greater than Vg during phase P1
(e.g., as indicated by portion 62A of curve 62).

[0029] During phase P2 of clock 60, temperature-var-
iable current source 22 is connected between conduc-
tors 36 and 38 of Hall-effect element 20 and conductors
34 and 40 of Hall-effect element 20 are connected, re-
spectively, to non-inverting input 26 and inverting input
28 of differential pre-amplifier 52. Pre-amplifier 52 am-
plifies the differential voltage between its non-inverting
input 26 and its inverting input 28, and effectively adds
the amplified input voltage (which is negative during
phase P2) to the reference voltage Vrgr on conductor
58. Pre-amplifier 52 then provides this sum of voltages
as a single-ended output signal (shown as pre-amplifier
output signal 62 in Figure 6). As shown, pre-amplifier
output signal 62 is less than Vggg during phase P2 (e.
g., as indicated by portion 62B of curve 62).

[0030] Generally, due to the offset voltage Vq of Hall-
effect element 20, portions 62A and 62B, respectively,
of curve 62 will not be the same voltage greater than
(Vy) and less than (-V}) the voltage Vg during phases
P1 and P2. Demodulator 54 deals with this difference
by effectively subtracting the voltage -V, at the output
of pre-amplifier 52 during phase P2 from the voltage V
at the output of pre-amplifier 52 during phase P1, there-
by removing the effects of the Hall offset voltage Vg,
as described above.

[0031] Referring now to Figure 5 in conjunction with
Figure 6, the operation of demodulator 54 will be de-
scribed. Clock and logic stage 48 (shown in Figure 3)
produces switch S9 control signal 66 and switch S10
control signal 64 as shown in Figure 6. Switches S9 and
S10 are arranged such that they are closed, respective-
ly, during phase P4 of switch S9 control signal 66 and
during phase P3 of switch S10 control signal 64 (i.e.,
when switch S9 control signal 66 and switch S10 control
signal 64, respectively, are high). The phase during
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which each of switches S9 and S10is closed is indicated
next to the switch by the symbol "P4" or "P3."

[0032] During phase P4, switch S9 is closed during a
brief time interval while the output of pre-amplifier 52 is
negative with respect to Vggr so that capacitor C1 will
charge to the current voltage at the output of pre-ampli-
fier 52 with respect to the voltage Vrgg. During phase
P3, after switch S9 has opened, switch S10 is closed
during a brief time interval while the output of pre-am-
plifier 52 is positive with respect to Vrgr. Because ca-
pacitors C1 and C2 are connected in series during this
interval, some of the charge on capacitor C1 will be
transferred to capacitor C2. After several P4/P3 cycles,
the charge on capacitor C2 will be equal to the peak-to-
peak voltage of curve 62.

[0033] In this manner, demodulator circuit 54 effec-
tively subtracts (a) the negative difference between the
amplitude of the voltage at the output of pre-amplifier 52
and reference voltage Vrgg during phase P2 from (b)
the positive difference between the amplitude of pre-
amplifier 52 and reference voltage Vggg during phase
P1. The output of demodulator circuit 54, i.e., the pole
of capacitor C2 that is connected to the non-inverting
input of output amplifier 56, therefore remains at a pos-
itive voltage equal to the peak-to-peak voltage of curve
62. As discussed above, this peak-to-peak voltage has
the Hall offset voltage Vg removed from it.

[0034] Figure 7 is a schematic diagram showing rati-
ometric temperature reference block 42 in more detail.
As shown, ratiometric temperature reference stage 42
includes operational amplifiers 74 and 86, temperature-
sensitive n+ diffusion resistor DR1, temperature-sensi-
tive p-well diffusion resistors DR2 and DR3, and thin film
resistors TF1-TF7, which are not particularly sensitive
to temperature changes.

[0035] A resistive bridge including diffusion resistor
DR1 and thin-film resistors TF1 and TF2 is connected
between high-supply rail 70 (which has a voltage VCC
thereon) and an analog ground 84. specifically, thin film
resistor TF1 is connected between high-supply rail 70
and a non-inverting input of operational amplifier 74, and
resistors DR1 and TF2 are connected in series between
the non-inverting input of operational amplifier 74 and
analog ground 84. The non-inverting input of operational
amplifier 74 therefore is maintained at a voltage that
changes in proportion to changes in the supply voltage
(i.e., it is a ratiometric differential reference voltage).
[0036] Resistors TF3 and TF4 are connected in series
between high-supply rail 70 and analog ground 84, and
the connection point of these resistors is connected to
the inverting input of operational amplifier 74. Resistor
TF5 is connected in feedback between the output and
the inverting input of operational amplifier 74. The val-
ues of resistors TF3-TF5 therefore control the gain of
operational amplifier 74.

[0037] The output of operational amplifier 74 feeds
node 88. Node 88, in turn, is connected to: (1) an exter-
nal terminal P1, (2) one terminal of a first divider resistor
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R1 (including series-connected resistors DR2 and TF6),
the other terminal of which is connected to an external
terminal P2, and (3) one input of unity-gain inverting op-
erational amplifier 86, the other input of which is con-
nected to conductor 58 (which has the voltage Vrgr ap-
plied on it). Thus, operational amplifier 86 will produce
an output that is equal to the inverted difference be-
tween: (a) the voltage at node 88, and (b) the reference
voltage VCC/2. As used herein, an "external terminal"
refers to a terminal extending outwardly from an inte-
grated circuit package such the terminal may interface
with circuitry external to the package.

[0038] The output of operational amplifier 86 is con-
nected to one terminal of a second divider resistor R2
(including series-connected resistors DR3 and TF7), the
other terminal of which is connected to: (a) an external
terminal P3, and (b) conductor 72, which drives a control
input of voltage-to-current converter 46 (shown in Figure
3). Voltage-to-current converter 46 is configured so that
aone millivolt change in the voltage applied to its control
input results in a 0.04% change in Hall bias current I
provided to quad-cell Hall-effect element 20 (shown in
Figure 3).

[0039] Additionally, a trimmable resistor R3 is selec-
tively connected between external terminal P3 and one
of external terminals P1 and P2. Resistor R3 preferably
is external to the integrated circuit package in which
Hall-effect device 80 is disposed so that its value is user-
selectable. Resistor R3 may comprise a simple poten-
tiometer, a thick-film laser timmable resistor, or any oth-
er device having a user-adjustable resistance known to
those skilled in the art. It should be noted, however, that
resistor R3 also may be included within the same pack-
age as Hall-effect device 80 so long as it is readily ac-
cessible to an end user of the integrated circuit.

[0040] As noted above, the resistance of diffusion re-
sistors DR1, DR2 and DR3 changes responsive to tem-
perature changes. Thus, as the temperature of Hall-ef-
fect device 80 increases, the resistance of resistor DR1
will change and the voltage at the output of operational
amplifier 74 (node 88) will change accordingly. Assum-
ing initially that resistor R3 is not present, when the volt-
age at node 88 is equal to VCC/2 (i.e., the voltage on
conductor 58), the voltage at each of external terminals
P1, P2 and P3 also will be equal to VCC/2. As the volt-
age at node 88 diverges from VCC/2, however, the volt-
age at external terminals P1 and P2 will follow the di-
vergence of the voltage at node 88, and the presence
of polarity-inverting operational amplifier 86 will cause
the voltage at external terminal P3 to diverge in a voltage
direction opposite-the direction in which the voltage at
node 88 diverges from VCC/2. Specifically, the voltage
at external terminal P3 will diverge in a positive voltage
direction when the voltage at node 88 decreases below
VCC/2 and will diverge in a negative voltage direction
when the voltage at node 88 increases above VCC/2.
[0041] After fabrication of the device, bridge resistors
TF1 and TF2, or gain-setting resistors TF3-TF5, may be
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trimmed using any conventional wafer probing appara-
tus so that the voltage at node 88 is equal to VCC/2
when the temperature of the Hall-effect device is at an
ambient temperature (e.g., approximately 27° Celsius).
[0042] Figure 8 is a graph showing how the voltages
on external terminals P1, P2 and P3 vary with temper-
ature, both with and without resistor R3 being connected
between terminal P3 and one of terminals P1 and P2.
As shown, curve 76 represents the voltage on both of
external terminals P1 and P2 when resistor R3 is not
connected to either of them, curve 78 represents the
voltage on external terminal P3 when resistor R3 is not
connected to it, and curve 82 represents the voltage on
external terminal P3 when resistor R3 is connected be-
tween terminal P3 and one of terminals P1 and P2.
Curves 76, 78 and 80 are shown as they would appear
after bridge resistors TF1 and TF2, or gain-setting re-
sistors TF3-TF5, have been trimmed properly. That is,
after selected ones of resistors TF1-TF5 have been
trimmed properly, curves 76, 78 and 80 will converge at
a point 80, which corresponds to an ambient tempera-
ture of 27° Celsius.

[0043] When resistor R3 is connected between termi-
nal P3 and one of terminals P1 and P2, external terminal
P3 will form a node of a voltage divider including at least
two resistors that divide the voltage between node 88
and the output of operational amplifier 86. Specifically,
when resistor R3 is connected between terminal P3 and
terminal P1, terminal P3 will form a node of a voltage
divider including resistor R2 (which includes resistors
DR3 and TF7) and resistor R3, and when resistor R3 is
connected between terminal P3 and terminal P2, termi-
nal P3 will form a node of a voltage divider including
resistor R1 (which includes resistors DR2 and TF6), re-
sistor R2 (which includes resistors DR3 and TF7), and
resistor R3. The voltage at terminal P3 resulting from
the voltage division performed by these resistors is rep-
resented by curve 82 in Figure 8. The ability to connect
resistor R3 to either of two separate terminals is provid-
ed to permit temperature compensation of the device for
different types of magnets. For example, the connection
of resistor R3 between terminals P1 and P3 may permit
the compensation of a -2000 parts-per-million (ppm)
magnet and the connection of resistor R3 between ter-
minals P2 and P3 may permit the compensation of a
-200 ppm magnet.

[0044] After resistor R3 is connected between exter-
nal terminal P3 and one of external terminals P1 and
P2, its value may be trimmed to optimize the slope of
curve 82 for the particular application. That is, by adjust-
ing the slope of curve 82, the amount that the voltage at
external terminal P3 changes in response to tempera-
ture changes will be adjusted. Because the voltage at
external terminal P3 controls the magnitude of the Hall
current I, generated by voltage-to-current converter 42
(shown in Figure 3), optimizing the slope of curve 82 (by
trimming resistor R3) will permit compensation of the
temperature dependency of the sensitivity S of Hall-
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effect element 20 with a high degree of accuracy.
[0045] As mentioned above, each of resistors R1 and
R2 includes a series combination of a thin film and a
temperature-sensitive diffusion resistor. Diffusion resis-
tors are used in resistors R1 and R2 to add curvature to
curve 82 to provide correction for the second-order tem-
perature coefficient of the quad-cell Hall-effect element
sensitivity Sy,.

[0046] Figure 9 is partial block/partial schematic dia-
gram showing a possible embodiment of Hall-effect de-
vice 80 and a possible configuration of circuit elements
external thereto. In the embodiment shown, Hall-effect
device 80 is an 8-pin dual-in-line package (DIP) includ-
ing terminals (i.e., external connectors) P1-P8, several
of which are the same terminals shown in previously-
described Figures. Terminal P8 receives power from
high-supply conductor 70 and terminal P4 is connected
to an analog ground conductor 84. Trimmable resistor
R3 is connected between terminals P2 and P3 (or op-
tionally could be connected between terminals P1 and
P3). Resistors R4-R6 are configured to set the gain of
output amplifier 56. Specifically, resistor R4 is connect-
ed between terminals P8 and P6 (which is the inverting
input of output amplifier 56), resistor R6 is connected
between terminals P6 and P5 (which has a voltage
equal to VCC/2 on it), and resistor R5 is connected be-
tween terminals P6 and P7 (which is the output of am-
plifier 56).

[0047] Figure 10 is a side-view of an embodiment of
Hall-effect device 80 showing how device 80 senses a
magnetic field. As shown, the device is configured to
sense a magnetic field B oriented transverse to the
plane of the device.

[0048] Figure 11 is partial block/partial schematic di-
agram showing another possible configuration of circuit
elements external to device 80, wherein an additional
potential divider (including resistors R7 and R10) is con-
nected across the supply to further adjust the offset of
the device. Specifically, resistor R7 is connected be-
tween terminal P5 and a first terminal of resistor R9 (the
second terminal of which is connected to terminal P7),
resistor R8 is connected between terminal P6 and ter-
minal P7, and resistor R10 is connected between the
first terminal of resistor R9 and terminal P3.

[0049] While the embodiment of Hall-effect device 80
has been described herein as using, temperature sen-
sitive resistors, any devices capable of producing an
output that varies with temperature could equivalently
be used without departing from the intended scope of
the invention. Additionally, while the temperature-varia-
ble current source 22 includes a first device that gener-
ates a voltage dependent on temperature and a second
device that converts the generated voltage into a current
to be supplied to Hall-effect element 20, a single device
that produces a temperature-dependent current could
equivalently be used, or, alternatively, a temperature-
dependent voltage source could be used directly as the
source of current across terminal pairs of Hall-effect el-
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ement 20. Further, while the external device used to ad-
just the sensitivity of the temperature compensation cir-
cuitry has been described herein as a resistor, any other
external device capable of adjusting the sensitivity of the
device equivalently could be employed. In addition,
while the semiconductor components have been de-
scribed herein as being of particular doping types, op-
posite doping types equivalently may be used.

[0050] Having thus described at least one illustrative
embodiment of the invention, various alterations, mod-
ifications and improvements will readily occur to those
skilled in the art. Such alterations, modifications and im-
provements are intended to be within the scope of the
invention. Accordingly, the foregoing description is by
way of example only and is not intended as limiting. The
invention is limited only as defined in the following
claims.

Claims
1. A Hall-effect device (80), comprising:

a Hall-effect element (20) having at least one
input (34, 36, 38, 40) for receiving a bias signal
and at least one output (34, 36, 38, 40) for pro-
viding an output signal dependent on the bias
signal and on a magnetic field intercepting the
Hall-effect element (20);

at least one output lead (P7) to provide an out-
put signal responsive to the output signal of the
Hall-effect element (20) and dependent on an
overall gain of the Hall-effect device (80); and
a temperature-variable gain control circuit (22)
coupled to the Hall-effect element (20) to adjust
the sensitivity of the overall gain of the Hall-ef-
fect device (80) to temperature changes, char-
acterized in that the temperature-variable
gain control circuit (22) includes a pair of nodes
(P2, P3) such that, when a first component (R3)
is coupled between the pair of nodes (P2, P3),
changing a characteristic of only the first com-
ponent (R3) alters the sensitivity of the overall
gain of the Hall-effect device (80) to tempera-
ture changes without substantially altering the
overall gain of the Hall-effect device (80) when
the Hall-effect device (80) is maintained at a ref-
erence temperature, wherein the temperature-
variable gain control circuit (22) includes a tem-
perature-variable signal source (42, 46) cou-
pled to the Hall-effect element to provide the bi-
as signal thereto such that an amplitude of the
bias signal changes in response to temperature
changes.

2. The Hall-effect device (80) as claimed in claim 1,
wherein the temperature-variable signal source
(42, 46) is configured such that, when the first com-
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ponent (R3) is coupled between the pair of nodes
(P2, P3), changing the characteristic of only the first
component (R3) alters an amount that the ampli-
tude of the bias signal changes in response to a giv-
en temperature change without substantially alter-
ing the amplitude of the bias signal when the Hall-
effect device (80) is maintained at the reference
temperature.

The Hall-effect device (80) as claimed in claim 2,
wherein the temperature-variable signal source
(42, 46) includes:

a controllable current source (46), having a
control input (72), that provides a bias current
as the bias signal to the Hall-effect element
(20), and

a temperature-sensitive signal source (42) cou-
pled to the control input (72) of the controllable
current source (46) to provide a temperature
dependent control signal thereto.

The Hall-effect device (80) as claimed in claim 3,
wherein:

the controllable current source (46) includes a
voltage-controlled current source, and

the temperature-sensitive signal source (42) in-
cludes a temperature-sensitive voltage source.

The Hall-effect device (80) as claimed in any of
claims 1-4, wherein:

at least one of the pair of nodes (P2, P3) forms
a node of a potential divider (R1, R2, R3) when
the first component (R3) is coupled therebe-
tween.

The Hall-effect device (80) as claimed in any of
claims 1-5, wherein the first component (R3) in-
cludes a resistor having an adjustable resistance.

The Hall-effect device (80) as claimed in any of
claims 1-6, further comprising means (22) for com-
pensating for offset of the Hall-effect element (20).

The Hall-effect device (80) as claimed in any of
claims 1-7, wherein:

the Hall-effect element (20) is configured such
that the output signal thereof represents a prod-
uct of a strength of a magnetic field (B) inter-
cepting the Hall-effect element, an amplitude of
the bias signal (1), and a sensitivity constant (S)
of the Hall-effect element (20), wherein the sen-
sitivity constant (S) of the Hall-effect element
(20) changes with temperature changes of the
Hall-effect element (20) such that, if the ampli-
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tude of the bias signal (I) and the strength of
the magnetic field (B) were held constant, a
magnitude of the output signal would change in
a particular polarity direction as a temperature
of the Hall-effect element (20) increased; and
the temperature-variable gain control circuit
(22) is configured such that, when the first com-
ponent (R3) is coupled between the pair of
nodes (P2, P3) and the characteristic of the first
component (R3) has a first value, an amount
that the overall gain of the Hall-effect device
(80) changes in the particular polarity direction
in response to a given increase in temperature
is greater than an amount that the overall gain
of the Hall-effect device (80) would change in
the particular polarity direction in response to
the given increase in temperature if the temper-
ature-variable gain control circuit (22) did not
alter the overall gain of the Hall-effect device
(80) in response to changing temperature con-
ditions.

The Hall-effect device (80) as claimed in claim 8,
wherein the temperature-variable gain control cir-
cuit (22) is configured such that, when the first com-
ponent (R3) is coupled between the pair of nodes
(P2, P3) and the characteristic of the first compo-
nent (R3) has a second value, the amount that the
overall gain of the Hall-effect device (80) changes
in the particular polarity direction in response to the
given increase in temperature is less than the
amount that the overall gain of the Hall-effect device
(80) would change in the particular polarity direction
in response to the given increase in temperature if
the temperature-variable gain control circuit (22) did
not alter the overall gain of the Hall-effect device
(80) in response to changing temperature condi-
tions.

The Hall-effect device (80) as claimed in any of
claims 1-9, wherein:

the Hall-effect element (20) is mounted in an
integrated circuit package; and

the pair of nodes (P2, P3) includes a pair of ter-
minals extending from the integrated circuit
package so that the first component (R3) can
be coupled between the pair of terminals at a
location external to the package.

The Hall-effect device (80) as claimed in any of
claims 1-10, further including at least one second
component (TF1, TF2) coupled to the temperature-
variable gain control circuit (22), a characteristic of
the at least one second component (TF1, TF2) be-
ing adjustable to select the reference temperature
at which changing the characteristic of only the first
component (R3) does not substantially alter the
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overall gain of the Hall-effect device.

The Hall-effect device (80) as claimed in claim 2,
wherein the temperature-variable signal source
(42, 46) is configured such that, when the first com-
ponent (R3) is coupled between the pair of nodes
(P2, P3) and the characteristic of the first compo-
nent (R3) has a first value, an amplitude of the bias
signal increases as the temperature increases, and
when the first component (R3) is coupled between
the pair of nodes (P2, P3) and the characteristic of
the first component (R3) has a second value, the
bias signal decreases as the temperature increas-
es.

The Hall-effect device (80) as claimed in claim 2,
wherein the temperature-variable signal source
(42, 46) includes a current source 46 that provides
a bias current as the bias signal to the Hall-effect
element (20).

The Hall-effect device (80) as claimed in claim 5,
wherein:

the temperature-variable gain control circuit
(22) includes an inverting amplifier (86) that in-
verts a non-inverted temperature-dependent
voltage to create an inverted temperature-de-
pendent voltage; and

the potential divider (R1, R2, R3) is coupled be-
tween a first node (88) having the non-inverted
temperature-dependent voltage thereon and a
second node having the inverted temperature-
dependent voltage thereon.

The Hall-effect device (80) as claimed in any of
claims 1-14, in combination with the first component
(R3).

The Hall-effect device (80) as claimed in any of
claims 1-15, wherein the temperature variable gain
control circuit (22) includes a temperature-depend-
ent voltage source (74), a voltage-controlled gain
adjustment circuit (46), and a voltage divider (R1,
R2, R3) having at least a first node (88) coupled to
the voltage source (74) to receive a temperature de-
pendent voltage therefrom and a second node (72)
coupled to the gain adjustment circuit (46) to pro-
vide a control voltage thereto, the voltage divider
(R1, R2, R3) including the first component (R3) and
being configured such that adjusting the character-
istic of only the first component (R3) alters a ratio
of component values in the voltage divider (R1, R2,
R3) so as to alter the voltage at the second node
(72).

A method for compensating for the effects of tem-
perature variations on a Hall-effect element (20),
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comprising steps of:

(a) providing a Hall-effect device (80) including
a Hall-effect element (20) and a temperature-
variable gain control circuit (22) coupled to the
Hall-effect element (20) to adjust the sensitivity
of the gain of the Hall-effect device (80) to tem-
perature changes;

characterized in that it further compris-
es
(b) coupling a first component (R3) between a
pair of nodes (P2, P3) of the temperature-vari-
able gain control circuit (22) to set the sensitiv-
ity of the gain of the Hall-effect device (80) to
temperature variations; and
(c) altering a characteristic of only the first com-
ponent (R3) to adjust the sensitivity of the gain
of the Hall-effect device (80) to temperature
variations without substantially altering the gain
of the Hall-effect device (80) when the Hall-ef-
fect device (80) is maintained at a reference
temperature.

The method of claim 17, wherein:

the step (a) includes a step of providing a tem-
perature-variable signal source (42, 46) as the
temperature-variable gain control circuit (22),
the temperature-variable signal source (42, 46)
being coupled to the Hall-effect element (20) to
provide a bias signal to at least one input (34,
36, 38, 40) of the Hall-effect element such that
an amplitude of the bias signal changes re-
sponsive to temperature changes; and

the step (b) includes a step of (b1) coupling the
first component (R3) between the pair of nodes
(P2, P3) to set a sensitivity of the temperature-
variable signal source (42, 46) to temperature
variations; and

the step (c) includes a step of altering the char-
acteristic of only the first component (R3) to ad-
just an amount that the amplitude of the bias
signal changes responsive to a given tempera-
ture change without substantially altering the
amplitude of the bias signal when the Hall-ef-
fect device (80) is maintained at the reference
temperature.

The method of claim 17 or 18, wherein the Hall-ef-
fect device (80) is included in an integrated circuit,
and wherein the step (b) includes a step of coupling
the first component (R3) between a pair of external
terminals (P2, P3) of the integrated circuit to set the
sensitivity of the gain of the Hall-effect device (80)
to temperature variations.

The method of any of claims 17-19, further including
a step of:
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adjusting the reference temperature.

21. The Hall-effect device (80) as claimed in claims

22,

23.

8-10, wherein the temperature-variable signal
source (42, 46) includes:

a controllable current source (46), having a
control input (72), that provides a bias current
as the bias signal to the Hall-effect element
(20), and

a temperature-sensitive signal source (42) cou-
pled to the current source (46) to provide a tem-
perature-dependent control signal to the con-
trol input (72) of the controllable current source
(46), the temperature-sensitive signal source
(42) being configured such that, when the first
component (R3) is coupled between the pair of
nodes (P2, P3), an amplitude of the tempera-
ture-dependent control signal is caused to
change as the temperature of the Hall-effect
device (80) changes, thereby causing the am-
plitude of the bias current to change as the tem-
perature of the Hall-effect device (80) changes.

The Hall-effect device (80) as claimed in claim 21,
wherein:

the controllable current source (46) includes a
voltage-controlled current source, and

the temperature-sensitive signal source (42) in-
cludes a temperature-sensitive voltage source.

The Hall-effect device (80) as claimed in claim 21,
wherein:

the temperature-variable signal source (22) in-
cludes a current source (46) that provides a bi-
as current as the bias signal (1) to the Hall-effect
element (20); and

the temperature-variable signal source (42) is
configured such that, when the first component
(R3) is coupled between the pair of nodes (P2,
P3), an amplitude the bias current is caused to
change as the temperature changes.

24. The Hall-effect device (80) as claimed in any of

claims 21-23, wherein:

the temperature-variable gain control circuit
(22) includes an inverting amplifier (86) that in-
verts a non-inverted temperature-dependent
voltage to create an inverted temperature-de-
pendent voltage;

the first component (R3) includes a resistor;
and

the temperature-variable gain control circuit
(22) is configured such that, when the resistor
(R3) is coupled between the pair of nodes (P2,
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P3), the resistor (R3) is included in a voltage
divider (R1, R2, R3) coupled between a first
node (88) having the non-inverted tempera-
ture-dependent voltage thereon and a second
node having the inverted temperature-depend-
ent voltage thereon, the sensitivity of the overall
gain of the Hall-effect device (80) being adjust-
ed in response to a voltage at a node (72) of
the voltage divider.

25. The Hall-effect device (80) as claimed in any of

claims 21-24, wherein the temperature variable
gain control circuit (22) includes a temperature-de-
pendent voltage source (74), a voltage-controlled
gain adjustment circuit (46), and a voltage divider
(R1, R2, R3) having at least a first node (88) cou-
pled to the voltage source (74) to receive a temper-
ature dependent voltage therefrom and a second
node (72) coupled to the gain adjustment circuit (46)
to provide a control voltage thereto, the voltage di-
vider (R1, R2, R3) including the first component
(R3) and being configured such that adjusting the
characteristic of only the first component (R3) alters
a ratio of component values in the voltage divider
(R1, R2, R3) so as to alter the voltage at the second
node (72).

Patentanspriiche

Eine Hall-Effekt Vorrichtung (80) die Folgendes auf-
weist:

ein Hall-Effekt Element (20) mit mindestens ei-
nem Eingang (34, 36, 38, 40) zum Empfang ei-
nes Vorspannsignals und mit mindestens ei-
nem Ausgang(34, 36, 38, 40) zum Liefern eines
Ausgangssignals, abhangig von dem Vor-
spannsignal und von einem Magnetfeld, wel-
ches das Hall-Effekt Element (20) unterbricht
(intercepts);

mindestens ein Ausgangsleiter (P7) um ein
Ausgangssignal, ansprechend auf das Aus-
gangssignal des Hall-Effekt Elements (20) und
abhangig von einer Gesamtverstarkung der
Hall-Effekt Vorrichtung (80) zu liefern; und
eine temperaturveranderbare Verstarkungs-
steuerschaltung (22), gekoppelt an das Hall-Ef-
fekt Element (20) zum Einstellen der Empfind-
lichkeit der Gesamtverstarkung der Hall-Effekt
Vorrichtung (80) gegentber Temperaturénde-
rungen;

dadurch gekennzeichnet, dass

die temperaturveranderbare Verstarkungssteuer-
schaltung (22) ein Paar von Knoten (P2, P3) derart
aufweist, dass dann, wenn eine erste Komponente
(R3) zwischen dem Paar von Knoten (P2, P3) ge-
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koppelt ist, eine Charakteristik von nur der ersten
Komponente (R3) die Empfindlichkeit der Gesamt-
verstarkung der Hall-Effekt Vorrichtung (80) gegen-
Uber Temperaturédnderungen andert, ohne im We-
sentlichen die Gesamtverstarkung der Hall-Effekt
Vorrichtung (80) zu andern, wenn die Hall-Effekt
Vorrichtung (80) auf einer Bezugstemperatur gehal-
ten ist, wobei die temperaturveranderbare Verstar-
kungssteuerschaltung (22) eine temperaturveran-
derbare Signalquelle (42, 46) aufweist, und zwar
gekoppelt an das Hall-Effekt Element, um das Vor-
spannsignal daflr derart vorzusehen, dass eine
Amplitude des Vorspannsignals sich ansprechend
auf die Temperaturdnderungen andert.

Hall-Effekt Vorrichtung (80) nach Anspruch 1, wobei
die temperaturveranderbare Signalquelle (42, 46)
derart konfiguriert ist, dass dann, wenn die erste
Komponente (R3) zwischen das Paar von Knoten
(P2, P3) gekoppelt ist, das Andern der Charakteri-
stik von nur der ersten Komponente (R3) eine Gro-
Re a&ndert, die die Amplitude des Vorspannsignals
andert, und zwar ansprechend auf eine gegebene
Temperaturanderung ohne im Wesentlichen die
Amplitude des Vorspannsignals dann zu &ndern,
wenn die Hall-Effekt Vorrichtung (80) auf der Be-
zugstemperatur gehalten wird.

Hall-Effekt Vorrichtung (80) nach Anspruch 2, wobei
die temperaturveranderbare Signalquelle (42, 46)
Folgendes aufweist:

eine steuerbare Stromquelle (46) mit einem
Steuereingang (72), der einen Vorspannstrom
als das Vorspannsignal an das Hall-Effekt Ele-
ment (20) liefert, und

ein temperaturempfindliches Signal (42), ge-
koppelt an den Steuereingang (72) der steuer-
baren Stromquelle (46), um ein temperaturab-
hangiges Steuersignal dafiir vorzusehen.

Hall-Effekt Vorrichtung (80) nach Anspruch 3, wobei
die steuerbare Stromquelle (46) eine spannungs-
gesteuerte Stromquelle aufweist oder ist, und wo-
bei ferner die temperaturempfindliche Signalquelle
(42) eine temperaturempfindliche Spannungsquel-
le aufweist.

Hall-Effekt Vorrichtung (80) nach einem der Ansprii-
che 1 bis 4, wobei mindestens einer des Paares von
Knoten (P2, P3) einen Knoten eines Potentialteilers
(R1, R2, R3) bildet, wenn die erste Komponente
(R3) dazwischen gekoppelt ist.

Hall-Effekt Vorrichtung (80) nach einem der Ansprii-
che 1 bis 5, wobei die erste Komponente (R3) einen
Widerstand mit einem einstellbaren Widerstands-
wert besitzt.
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Hall-Effekt Vorrichtung (80) nach einem der Anspru-
che 1 bis 6, wobei ferner Mittel (22) vorgesehen sind
zum Kompensieren der Versetzung (offset) des
Hall-Effekt Elements (20).

Hall-Effekt Vorrichtung (80) nach einem der Anspri-
che 1 bis 7, wobei Folgendes vorgesehen ist:

das Hall-Effekt Element (20) ist derart konfigu-
riert, dass das Ausgangssignal desselben ein
Produkt einer Starke des Magnetfeldes (B) re-
prasentiert, welches das Hall-Effekt Element
unterbricht oder durchschneidet,

eine Amplitude des Vorspannsignals (I) und ei-
ne Empfindlichkeitskonstante (S) des Hall-Ef-
fekt Elements (20),

wobei die Empfindlichkeitskonstante (S) des Hall-
Effekt Elements (20) sich mit Temperaturdnderun-
gen des Hall-Effekt Element (20) derart &ndert,
dass dann, wenn die Amplitude des Vorspannsi-
gnals (I) und die Starke des Magnetfeldes (B) kon-
stant gehalten wiirden, eine GréRe des Ausgangs-
signals sich in einer bestimmten Polaritatsrichtung
andern wiirde, wenn eine Temperatur des Hall-Ef-
fekt Elements (20) erhéht wiirde; und

wobei die Temperatur veranderbare Verstarkungs-
steuerschaltung (22) derart konfiguriert ist, dass
dann, wenn die erste Komponente (R3) zwischen
das Paar von Knoten (P2, P3) gekoppeltist, und die
Charakteristik der ersten Komponente (R3) einen
ersten Wert besitzt, eine GréRe, die die gesamte
Verstarkung der Hall-Effekt Vorrichtung (80) in der
bestimmten Polaritatsrichtung andert, und zwar an-
sprechend auf einen gegebenen Temperaturan-
stieg, groRer ist als eine GrolRe, mit der sich die Ge-
samtverstarkung der Hall-Effekt Vorrichtung (80) in
der bestimmten Polaritatsrichtung andern wirde,
ansprechend auf einen gegebenen Temperaturan-
stieg, wenn die temperaturveranderbare Verstar-
kungssteuerschaltung (22) nicht die Gesamtver-
starkung der Hall-Effekt Vorrichtung (80), anspre-
chend auf die Anderung der Temperaturbedingun-
gen andern wirde.

Hall-Effekt Vorrichtung (80) nach Anspruch 8, wobei
die temperaturveranderbare Verstarkungssteuer-
schaltung (22) derart konfiguriert ist, dass dann,
wenn die erste Komponente (R3) zwischen das
Paar von Knoten (P2, P3) gekoppelt ist und die
Charakteristik der ersten Komponente (R3) einen
zweiten Wert besitzt, die GréR3e die die Gesamtver-
starkung der Hall-Effekt Vorrichtung (80) &ndert und
zwar in der speziellen Polaritatsrichtung, anspre-
chend auf den gegebenen Temperaturanstieg klei-
ner ist als die GréRe mit der sich die Gesamtver-
starkung der Hall-Effekt Vorrichtung (80) &ndern
wirde in der speziellen Polaritatsrichtung, anspre-
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chend auf den gegebenen Temperaturanstieg,
wenn die temperaturverdnderbare Verstarkungs-
steuerschaltung (22) nicht die Gesamtverstarkung
der Hall-Effekt Vorrichtung (80) &ndern wiirde, und
zwar ansprechend auf die Anderung der Tempera-
turbedingungen.

Hall-Effekt Vorrichtung (80) nach einem der Ansprii-
che 1 bis 9, wobei Folgendes vorgesehen ist:

das Hall-Effekt Element (20) ist in einer inte-
grierten Schaltungspackung angebracht; und

das Paar von Knoten (P2, P3) weist ein Paar
von Anschliissen auf, die sich von der integrier-
ten Schaltungspackung derart erstrecken,
dass die erste Komponente (R3) zwischen das
Paar von Anschlissen an einer Stelle aul3er-
halb der Packung gekoppelt werden kénnen.

Hall-Effekt Vorrichtung (80) nach einem der Ansprii-
che 1 bis 10, wobei ferner mindestens eine zweite
Komponente (TF1, TF2) vorgesehen ist, und zwar
gekoppelt an die temperaturveranderbare Verstar-
kungssteuerschaltung (22), wobei eine Charakteri-
stik von der mindestens einen zweiten Komponente
(TF1, TF2) einstellbar ist, um die Bezugstemperatur
auszuwahlen, bei der die /—\nderung der Charakte-
ristik von nur der ersten Komponente (R3) nicht im
Wesentlichen die Gesamtverstarkung der Hall-Ef-
fekt Vorrichtung andert.

Hall-Effekt Vorrichtung (80) nach Anspruch 2, wobei
die temperaturveréanderbare Signalquelle (42, 46)
derart konfiguriert ist, dass dann, wenn die erste
Komponente (R3)zwischen das Paar von Knoten
(P2, P3) gekoppelt ist und die Charakteristik der er-
sten Komponente (R3) einen ersten Wert besitzt,
eine Amplitude des Vorspannsignals dann ansteigt,
wenn die Temperatur ansteigt, und wobei dann,
wenn die erste Komponente (R3) zwischen das
Paar von Knoten (P2, P3) gekoppelt ist und die
Charakteristik der ersten Komponente (R3) einen
zweiten Wert besitzt, das Vorspannsignal abnimmt,
wenn die Temperatur ansteigt.

Hall-Effekt Vorrichtung (80) nach Anspruch 2, wobei
die temperaturveranderbare Signalquelle (42, 46)
eine Stromquelle (46) aufweist, die einen Vor-
spannstrom als das Vorspannsignal fir das Hall-Ef-
fekt Element (20) vorsieht.

Hall-Effekt Vorrichtung (80) nach Anspruch 5, wo-
bei:

die temperaturveranderbare Verstarkungs-
steuerschaltung (22) einen invertierenden Ver-
starker (86) aufweist, der die nicht invertierte
temperaturabhéngige Spannung invertiert, um
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eine invertierte temperaturabhangige Span-
nung zu erzeugen; und

der Potentialteiler (R1, R2, R3) zwischen einen
ersten Knoten (88) und einen zweiten Knoten
gekoppeltist, wobei der erste Knoten daran an-
liegend die nicht invertierte temperaturabhan-
gige Spannung aufweist, und

wobei der zweite Knoten die invertierte temperatur-
abhangige Spannung daran anliegend aufweist.

Hall-Effekt Vorrichtung (80) nach einem der Anspri-
che 1 bis 14, und zwar in Kombination mit der ersten
Komponente (R3).

Hall-Effekt Vorrichtung (80) nach einem der Anspri-
che 1 bis 15, wobei die temperaturveranderbare
Verstarkungssteuerschaltung (22) eine temperatur-
abhangige Spannungsquelle (74), eine spannungs-
gesteuerte Verstarkungseinstellschaltung (46) und
einen Spannungsteiler (R1, R2, R3) aufweist, und
zwar mit mindestens einem Knoten (88), gekoppelt
an die Spannungsquelle (74), und zwar zum Emp-
fang einer temperaturabhéangigen Spannung da-
von, und ferner mit einem zweiten Knoten (72), ge-
koppelt mit der Verstarkungseinstellschaltung (46)
um eine Steuerspannung daran zu liefern, wobei
der Spannungsteil (R1, R2, R3) die erste Kompo-
nente (R3) aufweist, und derart konfiguriertist, dass
die Einstellung der Charakteristik von nur der ersten
Komponente (R3) ein Verhaltnis der Komponenten-
werte im Spannungsteil (R1, R2, R3) derart &ndert,
dass die Spannung an dem zweiten Knoten (72) ge-
andert wird.

Verfahren zum Kompensieren der Effekt von Tem-
peraturveranderungen an einem Hall-Effekt Ele-
ment (20), wobei die folgenden Schritte vorgesehen
sind:

(a) Vorsehen einer Hall-Effekt Vorrichtung (80)
einschlieBlich eines Hall-Effekt Elements (20)
und einer temperaturveranderbaren Verstar-
kungssteuerschaltung (22), gekoppelt an das
Hall-Effekt Element (20), um die Empfindlich-
keit der Verstarkung der Hall-Effekt Vorrichtung
(80) gegenliber Temperaturanderungen einzu-
stellen, dadurch gekennzeichnet, dass das
Verfahren ferner Folgendes aufweist:

(b) Koppeln einer ersten Komponente (R3) zwi-
schen ein Paar von Knoten (P2, P3) der tem-
peraturveranderbaren  Verstarkungssteuer-
schaltung (22), um die Empfindlichkeit der Ver-
starkung der Hall-Effekt Vorrichtung (80) auf
die Temperaturveradnderungen einzustellen;
und

(c) Andern einer Charakteristik von nur der er-
sten Komponente (R3) zur Einstellung der
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Empfindlichkeit der Verstarkung der Hall-Effekt
Vorrichtung (80) auf Temperaturveranderun-
gen, ohne im Wesentlichen die Verstarkung der
Hall-Effekt Vorrichtung (80) zu andern, wenn
die Hall-Effekt Vorrichtung (80) auf einer Be-
zugstemperatur gehalten ist.

Verfahren nach Anspruch 17, wobei Folgendes vor-
gesehen ist:

der Schritt (a) weist einen Schritt auf zum Vor-
sehen einer temperaturveranderbaren Signal-
quelle (42, 46) als der temperaturveranderba-
ren Verstarkungssteuerschaltung (22), wobei
die temperaturveranderbare Signalquelle (42,
46) mit dem Hall-Effekt Element (20) gekoppelt
ist, um ein Vorspannsignal fir mindestens ei-
nen Eingang (34, 36, 38, 40) des Hall-Effekt
Elements derart vorzusehen, dass eine Ampli-
tude des Vorspannsignals sich ansprechend
auf die Temperaturanderungen andert; und
der Schritt (b) weist einen Schritt (b1) auf und
war zum Koppeln der ersten Komponente (R3)
zwischen das Paar von Knoten (P2, P3), um ei-
ne Empfindlichkeit der temperaturveranderba-
ren Signalquelle (42, 46) auf Temperaturveran-
derungen einzustellen; und

der Schritt (c) weist einen Schritt des Andern
der Charakteristik von nur der ersten Kompo-
nente (R3) auf, um eine GroRe einzustellen, die
die Grofte der Amplitude des Vorspannsignals
andert, und zwar ansprechend auf eine gege-
bene Temperaturdnderung, ohne im Wesentli-
chen die Amplitude des Vorspannsignals dann
zu andern, wenn die Hall-Effekt Vorrichtung
(80) auf der Bezugstemperatur gehalten wird.

Verfahren nach Anspruch 17 oder 18, wobei die
Hall-Effekt Vorrichtung (80) in einer integrierten
Schaltung enthalten ist, und wobei der Schritt (b)
einen Schritt des Koppelns der ersten Komponente
(R3) zwischen einem Paar von externen Anschlis-
sen (P2, P3) der integrierten Schaltung aufweist,
um die Empfindlichkeit der Verstarkung der Hall-Ef-
fekt Vorrichtung (80) gegenliber Temperaturédnde-
rungen einzustellen.

Verfahren nach einem der Anspriiche 17 bis 19, wo-
bei ferner ein Schritt des Einstellens der Be-
zugstemperatur vorgesehen ist.

Hall-Effekt Vorrichtung (80) nach Anspruch 8 bis 10,
wobei die temperaturverdnderbare Signalquelle
(42, 46) Folgendes aufweist:

eine steuerbare Stromquelle (46) mit einem
Steuereingang (72), der ein Vorspannstrom als
das Vorspannsignal an das Hall-Effekt Element
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(20) liefert, und

eine temperaturempfindliche Signalquelle (42),
gekoppelt mitder Stromquelle (46), um ein tem-
peraturabhangiges Steuersignal fiir den Steu-
ereingang (72) der steuerbaren Stromquelle
(46) zu liefern, wobei die temperaturempfindli-
che Signalquelle (42) derart konfiguriert ist,
dass dann, wenn die erste Komponente (R3)
zwischen das Paar von Knoten (P2, P3) gekop-
pelt ist, eine Amplitude des temperaturabhan-
gigen Steuersignals veranlasst wird sich zu an-
dern, wenn die Temperatur der Hall-Effekt Vor-
richtung (80) andert, wodurch bewirkt wird,
dass die Amplitude des Vorspannstromes sich
andert, wenn die Temperatur der Hall-Effekt
Vorrichtung (80) sich andert.

Hall-Effekt Vorrichtung (80) nach Anspruch 21, wo-
bei die steuerbare Stromquelle (46) eine span-
nungsgesteuerte Stromquelle aufweist, und wobei
die temperaturempfindliche Signalquelle (42) eine
temperaturempfindliche Spannungsquelle auf-
weist.

Hall-Effekt Vorrichtung (80) nach Anspruch 21, wo-
bei Folgendes vorgesehen ist:

die temperaturveranderbare Signalquelle (22)
weist eine Stromquelle (46) auf, die einen Vor-
spannstrom als das Vorspannsignal (l) fir das
Hall-Effekt Element (20) vorsieht; und

die temperaturveranderbare Signalquelle (42)
ist derart konfiguriert, dass dann, wenn die er-
ste Komponente (R3) zwischen das Paar von
Knoten (P2, P3) gekoppelt ist, eine Amplitude
des Vorspannstromes veranlasst wird sich zu
andern, wenn die Temperatur sich andert.

Hall-Effekt Vorrichtung (80) nach einem der Anspru-
che 21 bis 23, wobei Folgendes vorgesehen ist:

die temperaturveranderbare Verstarkungs-
steuerschaltung (22) weist einen invertierten
Verstarker (86) auf, der eine nicht invertierte
temperaturabhéngige Spannung invertiert, um
eine invertierte temperaturabhangige Span-
nung zu erzeugen;

die erste Komponente (R3) weist einen Wider-
stand auf; und

die temperaturverdnderbare Verstarkungs-
steuerschaltung (22) ist derart konfiguriert,
dass dann, wenn der Widerstand (R3) zwi-
schen das Paar von Knoten (P2, P3) gekoppelt
ist, der Widerstand (R3) in einem Spannungs-
teiler (R1, R2, R3) eingeschlosseniist, und zwar
gekoppelt zwischen einen ersten Knoten (88)
mit der nicht invertierten temperaturabhangi-
gen Spannung daran anliegend, und einen
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zweiten Knoten mit der invertierten temperatur-
abhangigen Spannung daran anliegend, wobei
die Empfindlichkeit der Gesamtverstarkung der
Hall-Effekt Vorrichtung (80) ansprechend auf
eine Spannung am Knoten (72) des Span-
nungsteiles eingestellt wird.

25. Hall-Effekt Vorrichtung (80) nach einem der Ansprii-

che 21 bis 24, wobei die temperaturveranderbare
Verstarkungssteuerschaltung (22) eine temperatur-
abhangige Spannungsquelle (74), eine spannungs-
gesteuerte Verstarkungseinstellschaltung (46) und
einen Spannungsteiler (R1, R2, R3) mit mindestens
einen ersten Knoten (88), gekoppelt an die Span-
nungsquelle (74) zum Empfang einer temperatur-
abhangigen Spannung davon, und ferner einen
zweiten Knoten (72) aufweist, und zwar gekoppelt
mit der Verstarkungseinstellschaltung (46) um eine
Steuerspannung daran vorzusehen, wobei der
Spannungsteiler (R1, R2, R3) eine erste Kompo-
nente (R3) aufweist und derart konfiguriert ist, dass
die Einstellung der Charakteristik von nur einer
Komponente (R3) ein Verhaltnis der Komponenten-
werte in dem Spannungsteiler (R1, R2, R3) derart
andert, dass die Spannung am zweiten Knoten (72)
geandert wird.

Revendications

Dispositif a effet Hall (80), comprenant :

un élément a effet Hall (20) comportant au
moins une entrée (34, 36, 38, 40) pour recevoir
un signal de polarisation et au moins une sortie
(34, 36, 38, 40) pour fournir un signal de sortie
dépendant du signal de polarisation et d'un
champ magnétique interceptant I'élément a ef-
fet Hall (20) ;

au moins un conducteur de sortie (P7) pour
fournir un signal de sortie en réponse au signal
de sortie de I'élément a effet Hall (20) et dépen-
dant du gain total du dispositif a effet Hall (80) ;
et

un circuit de commande de gain variable avec
la température (22) couplé a I'élément a effet
Hall (20) pour ajuster la sensibilité du gain total
du dispositif a effet Hall (80) aux variations de
température, caractérisé en ce que le circuit
de commande de gain variable avec la tempé-
rature (22) comprend deux noeuds (P2, P3) tels
que, lorsqu'un premier composant (R3) est
couplé entre les deux noeuds (P2, P3), le fait
de changer une caractéristique du seul premier
composant (R3) modifie la sensibilité du gain
total du dispositif a effet Hall (80) aux variations
de température sans modifier sensiblement le
gain total du dispositif a effet Hall (80) lorsque
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le dispositif a effet Hall (80) est maintenu a une
température de référence, le circuit de com-
mande de gain variable avec la température
(22) comprenant une source de signal variable
avec la température (42, 46) couplée a I'élé-
ment a effet Hall pour lui fournir un signal de
polarisation tel que I'amplitude du signal de po-
larisation varie en fonction des variations de
température.

Dispositif a effet Hall (80) selon la revendication 1,
dans lequel la source de signal variable avec la tem-
pérature (42, 46) est agencée de sorte que, lorsque
le premier composant (R3) est couplé entre les
deux noeuds (P2, P3), le fait de changer la carac-
téristique du seul premier composant (R3) modifie
la quantité dont I'amplitude du signal de polarisation
varie en fonction d'une variation de température
donnée sans modifier sensiblement I'amplitude du
signal de polarisation lorsque le dispositif a effet
Hall (80) est maintenu a une température de réfé-
rence.

Dispositif a effet Hall (80) selon la revendication 2,
dans lequel la source de signal variable avec la tem-
pérature (42, 46) comprend :

une source de courant commandable (46),
ayant une entrée de commande (72), qui fournit
un courant de polarisation en tant que signal de
polarisation a I'élément a effet Hall (20), et
une source de signal sensible a la température
(42) reliée a I'entrée de commande (72) de la
source de courant commandable (46) pour lui
fournir un signal de commande dépendant de
la température.

4. Dispositif a effet Hall (80) selon la revendication 3,

dans lequel :

la source de courant commandable (46) com-
prend une source de courant commandée en
tension, et

la source de signal sensible a la température
(42) comprend une source de tension sensible
a la température.

Dispositif a effet Hall (80) selon I'une quelconque
des revendications 1 a 4, dans lequel :

au moins un des deux noeuds (P2, P3) consti-
tue un noeud d'un diviseur de potentiel (R1, R2,
R3) quand le premier composant (R3) est relié
entre eux.

Dispositif a effet Hall (80) selon I'une quelconque
des revendications 1 a 5, dans lequel le premier
composant (R3) comprend une résistance de va-
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leur réglable.

Dispositif a effet Hall (80) selon I'une quelconque
des revendications 1 a 6, comprenant en outre un
moyen (22) pour compenser le décalage de I'élé-
ment a effet Hall (20).

Dispositif a effet Hall (80) selon I'une quelconque
des revendications 1 a 7, dans lequel :

I'élément a effet Hall (20) est agencé de sorte
que son signal de sortie représente le produit
de l'intensité d'un champ magnétique (B) inter-
ceptant|'élément a effet Hall, par I'amplitude du
signal de polarisation (I), et par une constante
de sensibilité (S) de I'éléement a effet Hall (20),
dans lequel la constante de sensibilité (S) de
I'élément a effet Hall (20) varie avec les varia-
tions de température de I'élément a effet Hall
(20) de sorte que, si I'amplitude du signal de
polarisation (1) et I'intensité du champ magné-
tique (B) étaient maintenues constantes, I'am-
plitude du signal de sortie varierait dans un
sens de polarité particulier lorsque la tempéra-
ture de I'élément a effet Hall (20) augmente ; et
le circuit de commande de gain variable avec
la température (22) est agencé de sorte que,
lorsque le premier composant (R3) est relié en-
tre les deux noeuds (P2, P3) et que la caracté-
ristique du premier composant (R3) a une pre-
miére valeur, la quantité dont le gain total du
dispositif a effet Hall (80) varie dans le sens de
polarité particulier en fonction d'une augmenta-
tion donnée de température est supérieure a la
quantité dont le gain total du dispositif a effet
Hall (80) changerait dans le sens de polarité
particulier en fonction de I'augmentation don-
née de température si le circuit de commande
de gain variable avec la température (22) ne
modifiait pas le gain total du dispositif a effet
Hall (80) en fonction de conditions de tempéra-
ture variables.

9. Dispositif a effet Hall (80) selon la revendication 8,

dans lequel le circuit de commande de gain variable
avec la température (22) est agencé de sorte que,
lorsque le premier composant (R3) est couplé entre
les deux noeuds (P2, P3) et que la caractéristique
du premier composant (R3) a une seconde valeur,
la quantité dont le gain total du dispositif a effet Hall
(80) varie dans le sens de polarité particulier en
fonction de I'augmentation donnée de température
est inférieure a la quantité dont le gain total du dis-
positif a effet Hall (80) changerait dans le sens de
polarité particulier en fonction de l'augmentation
donnée de température si le circuit de commande
de gain variable avec la température (22) ne modi-
fiait pas le gain total du dispositif a effet Hall (80) en
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fonction de conditions de température variables.

Dispositif a effet Hall (80) selon I'une quelconque
des revendications 1 a 9, dans lequel :

I'élément a effet Hall (20) est monté dans un
boftier de circuit intégré ; et

les deux noeuds (P2, P3) comprennent deux
bornes sortant du boitier de circuit intégré de
sorte que le premier composant (R3) puisse
étre relié entre les deux bornes a un emplace-
ment extérieur au boitier.

Dispositif a effet Hall (80) selon I'une quelconque
des revendications 1 a 10, comprenant en outre au
moins un second composant (TF1, TF2) couplé au
circuit de commande de gain variable avec la tem-
pérature (22), une caractéristique dudit au moins un
second composant (TF1, TF2) étant ajustable pour
sélectionner la température de référence a laquelle
un changement de la caractéristique du seul pre-
mier composant (R3) ne modifie pas sensiblement
le gain total du dispositif a effet Hall.

Dispositif a effet Hall (80) selon la revendication 2,
dans lequel la source de signal variable avec la tem-
pérature (42, 46) est agencée de sorte que, lorsque
le premier composant (R3) est relié entre les deux
noeuds (P2, P3) et que la caractéristique du pre-
mier composant (R3) a une premiére valeur, I'am-
plitude du signal de polarisation augmente quand
la température augmente, et lorsque le premier
composant (R3) estrelié entre les deux noeuds (P2,
P3) et que la caractéristique du premier composant
(R3) a une seconde valeur, le signal de polarisation
diminue lorsque la température augmente.

Dispositif a effet Hall (80) selon la revendication 2,
dans lequel la source de signal variable avec la tem-
pérature (42, 46) comprend une source de courant
(46) qui fournit un courant de polarisation en tant
que signal de polarisation a I'élément a effet Hall
(20).

Dispositif a effet Hall (80) selon la revendication 5,
dans lequel :

le circuit de commande de gain variable avec
la température (22) comprend un amplificateur
inverseur (86) qui inverse une tension dépen-
dant de la température non inversée pour créer
une tension dépendant de la température
inversée ; et

le diviseur de potentiel (R1, R2, R3) est couplé
entre un premier noeud (88) qui est porté a la
tension dépendant de latempérature noninver-
sée et un second noeud qui est porté a la ten-
sion dépendant de la température inversée.
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Dispositif a effet Hall (80) selon I'une quelconque
des revendications 1 a 14, en combinaison avec le
premier composant (R3).

Dispositif a effet Hall (80) selon I'une quelconque
des revendications 1 a 15, dans lequel le circuit de
commande de gain variable avec la température
(22) comprend une source de tension dépendant
de latempérature (74), un circuit de réglage de gain
commandé en tension (46), et un diviseur de ten-
sion (R1, R2, R3) ayant au moins un premier noeud
(88) couplé a la source de tension (74) pour en re-
cevoir une tension dépendant de la température et
un second noeud (72) relié au circuit de réglage de
gain (46) pour lui fournir une tension de commande,
le diviseur de tension (R1, R2, R3) comprenant le
premier composant (R3) et étant agencé de sorte
que le fait d'ajuster la caractéristique du seul pre-
mier composant (R3) modifie un rapport de valeurs
de composants du diviseur de tension (R1, R2, R3)
afin de modifier la tension sur le second noeud (72).

Procédé de compensation des effets de variations
de température sur un élément a effet Hall (20),
comprenant les étapes suivantes :

(a) prévoir un dispositif a effet Hall (80) com-
prenant un élément a effet Hall (20) et un circuit
de commande de gain variable avec la tempé-
rature (22) relié aI'élément a effet Hall (20) pour
ajuster la sensibilité du gain du dispositif a effet
Hall (80) aux variations de température ;
caractérisé en ce qu'il comprend en
outre :
(b) coupler un premier composant (R3) entre
deux noeuds (P2, P3) du circuit de commande
de gain variable avec la température (22) pour
régler la sensibilité du gain du dispositif a effet
Hall (80) aux variations de température ; et
(c) modifier une caractéristique du seul premier
composant (R3) pour ajuster la sensibilité du
gain du dispositif a effet Hall (80) aux variations
de température sans modifier sensiblement le
gain du dispositif a effet Hall (80) lorsque le dis-
positif a effet Hall (80) est maintenu a une tem-
pérature de référence.

Procédé selon la revendication 17, dans lequel :

I'étape (a) comprend une étape consistant a
prévoir une source de signal variable avec la
température (42, 46) en tant que circuit de com-
mande de gain variable avec la température
(22), la source de signal variable avec la tem-
pérature (42, 46) étant couplée a I'élément a
effet Hall (20) pour fournir un signal de polari-
sation a au moins une entrée (34, 36, 38, 40)
de I'élément a effet Hall de sorte que I'amplitude
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du signal de polarisation varie en fonction des
variations de température ; et

I'étape (b) comprend une étape (b1) consistant
a coupler le premier composant (R3) entre les
deux noeuds (P2, P3) pour régler la sensibilité
de la source de signal variable avec la tempé-
rature (42, 46) aux variations de température ;
et

I'étape (¢) comprend une étape consistant a
modifier la caractéristique du seul premier com-
posant (R3) pour ajuster la quantité dont I'am-
plitude du signal de polarisation varie en fonc-
tion d'une variation donnée de température
sans modifier sensiblement I'amplitude du si-
gnal de polarisation lorsque le dispositif a effet
Hall (80) est maintenu a la température de ré-
férence.

Procédé selon la revendication 17 ou 18, dans le-
quel le dispositif a effet Hall (80) est inclus dans un
circuit intégré, et dans lequel I'étape (b) comprend
une étape consistant a coupler le premier compo-
sant (R3) entre deux bornes externes (P2, P3) du
circuit intégré pour régler la sensibilité du gain du
dispositif a effet Hall (80) aux variations de tempé-
rature.

Procédé selon I'une quelconque des revendications
17 a 19, comprenant en outre une étape consistant
a ajuster la température de référence.

Dispositif a effet Hall (80) selon les revendications
8210, dans lequel la source de signal variable avec
la température (42, 46) comprend :

une source de courant commandable (46),
comportant une entrée de commande (72), qui
fournit un courant de polarisation en tant que
signal de polarisation a I'élément a effet Hall
(20), et

une source de signal sensible a la température
(42) reliée ala source de courant (46) pour four-
nir a I'entrée de commande (72) de la source
de courant commandable (46) un signal de
commande dépendant de la température, la
source de signal sensible a la température (42)
étant agencée de sorte que, lorsque le premier
composant (R3) estrelié entre les deux noeuds
(P2, P3), I'amplitude du signal de commande
dépendant de la température est amenée a va-
rier quand la température du dispositif a effet
Hall (80) varie, amenant ainsi I'amplitude du
courant de polarisation a varier lorsque la tem-
pérature du dispositif a effet Hall (80) varie.

Dispositif a effet Hall (80) selon la revendication 21,
dans lequel :

10

20

25

30

35

40

45

50

55

17

la source de courant commandable (46) com-
prend une source de courant commandée en
tension, et

la source de signal sensible a la température
(42) comprend une source de tension sensible
a la température.

23. Dispositif a effet Hall (80) selon la revendication 21,

dans lequel :

la source de signal variable avec la températu-
re (22) comprend une source de courant (46)
qui fournit un courant de polarisation en tant
que signal de polarisation (I) a I'élément a effet
Hall (20) ; et

la source de signal variable avec la températu-
re (42) est agencée de sorte que, lorsque le
premier composant (R3) est relié entre les deux
noeuds (P2, P3), I'amplitude du courant de po-
larisation est amenée a varier lorsque la tem-
pérature varie.

24. Dispositif a effet Hall (80) selon I'une quelconque

des revendications 21 a 23, dans lequel :

le circuit de commande de gain variable avec
la température (22) comprend un amplificateur
inverseur (86) qui inverse une tension dépen-
dant de la température non inversée pour créer
une tension dépendant de la température
inversée ;

le premier composant (R3) comprend une
résistance ; et

le circuit de commande de gain variable avec
la température (22) est agencé de sorte que,
lorsque la résistance (R3) est reliée entre les
deux noeuds (P2, P3), la résistance (R3) est
incluse dans un diviseur de tension (R1, R2,
R3) couplé entre un premier noeud (88) porté
a la tension dépendant de la température non
inversée et un second noeud porté a la tension
dépendant de la température inversée, la sen-
sibilité du gain total du dispositif a effet Hall (80)
étant ajustée en fonction d'une tension a un
noeud (72) du diviseur de tension.

25. Dispositif a effet Hall (80) selon I'une quelconque

des revendications 21 a 24, dans lequel le circuit de
commande de gain variable avec la température
(22) comprend une source de tension dépendant
de la température (74), un circuit de réglage de gain
commandé en tension (46), et un diviseur de ten-
sion (R1, R2, R3) ayant au moins un premier noeud
(88) relié a la source de tension (74) pour en rece-
voir une tension dépendant de la température et un
second noeud (72) relié au circuit de réglage de
gain (46) pour lui fournir une tension de commande,
le diviseur de tension (R1, R2, R3) comprenant le
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premier composant (R3) et étant agencé de sorte
que le fait d'ajuster la caractéristique du seul pre-
mier composant (R3) modifie un rapport de valeurs
de composant du diviseur de tension (R1, R2, R3)
afin de modifier la tension sur le second noeud (72).
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