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HMG1022

FEATURES AND BENEFITS

Sensors

HMC1001 / 1002
HMC1021 / 1022

onfigured as a 4-slemant
whealstone bridge, these
magneloresistive Sensors
convart magnetic fields o
a differantial oulpul voli-
ago, capable of sensing
magnelic ields as low as
30 pgauss. These MRs
offer a small, low cosl,
high sansitivity and high
raliability solution for low
field magnelic sensing.

Widae Field Range Field range up to +6 gauss, (earth’s field = 0.5 gauss)

Small Package + Dasigned for 1- and 2-axis 1o work together to provide 3-awds (x, v, 2) sensing
¢ 1-axis part in an 8-pin SIP or an B-pin SOIC or a caramic 8-pin DIP package

+ 2-axis parl in & 16-pin or 20-pin SOIC package

Solid State These small devices reduce board assembly costs, improve reliability and ruggedness com-

pared o mechanical Muxgates,

On-Chip Coils Patented on-chip sebiresel siraps io reduce effects of temperature drift, non-linearity ermors and
loss of signal output due 1o the presence of high magnetic fields
Palarned on-chip offsel straps for alimination of the affecis of hard iron distortion

Cosi Effective The sensors wene specifically designed 1o be affordable for high volume OEM applications.




LINEAR MAGNETIC FIELD SENSORS

HMC1001/1002 SPECIFICATIONS
Characteristica Conditions” Min Typ Max Unit
Bridge Supply Vbridge referenced to GND 5 12 Volts
Bridge Resistance Bridge current = 10mA &00 850 1200 chim
Operating Temperature (4) 55 150 “C
Slorage Tamparature (4) Unbiased 55 175 “C
Fiald Range (4} Full scale (FS), total applied field -2 «2 gauss
Linearity Error {4) Best fit siraight lina  £1 gauss 0.1 05 %FS
+7 gauss 1 2
Hysteress Ermor (4) 3 sweeps across +2 gauss 0.05 0.10 WFS
Repeatabliity Ermor (4) 3 SWBEPS BCI0SS +2 GausS 005 | 010 | %Fs
S/R Repeatability {1) 10
SR Repeatability (2) Oulpul variation afler alternate SR pulses 2 100 wv
Bridge Offsat Offsel = (OUT+) - (OUT-), Fleld=0 gauss 60 -15 30 my
after Set pulse, Vbridge=8V
Sensitivity SR Current = 34 2.5 32 4.0 mVVigauss
Noise Density (4) Noise al 1 Hz, Vbridges5y 29 vl Hz
Resolution (£) Bandwidih=10Hz, Voridge=5V 27 Hpauss
Bandwidth (4) Magnatic signal {lower limit = DC) 5 MHz
OFFSET Strap Maasured from OFFSET+ to OFFSET- 25 as ohm
OFFSET Strap £ Tempeo (4)| Ta = 4010 125° C 0.39 weE
OFFSET Fiald (4) Flald applied in sensilve direction 46 | 56 mASgausa
Set/Reset Strap Measured from S/R+ to S/R- 1.5 1.8 ohm
Sel/Reset Current (2) (3) (4) | 2 pus current pulse, 1% duty cycle 3.0 3z 5 Amp
Set'Reset 12 Tempco (4) Ta=-4010 125°C 037 wrC
Disturbing Field (4) Sensithvity staris to degrade. 3 gauss
Usie SR pulse o restone sensitivity,
Sensithvity Tempeo (4) Ta=-40i0125°C Vbridge=gY 0,32 -0.3 -0.28 %
Ibridge=5ma -0.06
Bridge Offset Tempco (4) m—;&ﬁ%ms*c “ﬂnﬁsamimi ﬂ[ﬁi %" C
Resistance Tempco (4) Ta=-4010125°C 0. w"eC
Cross-Axis Effect (4) Cross field=1gauss  no SetReset 43 WFS
(see AN-205) with Set/Resat +0.5
Max. Exposed Fiald {4) No perming effact on zero reading 1 0o gauss
s et ol

{1) Vimsage = 4,5V, lam = 3,78, Vour = WaeT = ViEse

{2) H'padge = B0V, I35 = 2,04, kower SR cuerent leads o greater outpul varsation,

{3) Effective currmnt from poweor suppy 65 boaa than 1mh.
{4} Mo basied in production, guaranteed by characterzabion
[*) Tesled &t 25° C axcept alhsdwiss stabad.

Linzs: 1 gauss (gh = 1 Oarsied (in air), = 70.58 Alm, 1G = 10E-4 Tesla, 1G = 10ES gamra,




LINEAR MAGNETIC FIELD SENSORS

HMC1021/1022 SPECIFICATIONS

Characteristic Condithons* Min Typ Max Unit
Bridge Supply Vbedge referenced to GND 5 25 \alts
Bridge Resistance Bridge current = Sma, BOO 1100 1300 2
Operating Temperatura (1) HMC10215, 1021Z, 1022 55 150 C
HMC10210" = 55 300
Storage Temperature (1) Uinblased -55 175 C
Fiold Range (1) Full scale (FS), — lotal applied field -8 +6 gauss
Best fit straight line  +1 gauss 0.05
Linearity Error (1) +3 gauss 0.4 %FS
+B gauss 16
Hysteresls Ermor (1} 3 sweeps across 3 gauss 0,08 2FS
Repeatability Emor (1) 3 sweeps Across 3 gauss 0.08 FS
Bridge Offzat Offset = (DUT4) = [DUT-), Figdd = 0 gauss =10 £25 11.25 il
After Sot pulse, Vbnicge=5V
Sansitiity SR Cuwmant = .54 0.8 1.0 125 | m\\igauss
Noise Density (1) Moise at 1Hz, Vbridge=5V 48 i Hz
Resohution (1) Bandwidth=10Hz, Vbridge=5y BS HEGRIRS
Bandwidth (1) Magnatic signal (lowes limit = DC) 5 MHz
OFFSET Strap Measured from OFFSET+ lo OFFSET- a8 50 G0 £
OFFSET Strap L Tempoo (1) Ta=-40to 125" C 0.34 WG
OFFSET Field (1) Field applied in sensitive direction 4.0 46 6.0 mAigauss
Sel'Resel Slrap Mazasuned from SR+ 1o SR- 5.5 7 a £
Set/Reset Currant 2us currant pulsa, 1% duty cycle 0.5 05 4.0 Amp
SetResat Q Tempeco (1) Ta=-40to 125° C 0.37 %W C
Disturbing Field (1) Sensitivity starts 1o degrade. Use S/R 20 pauss
pulse 1o restore senstivity,
Sensitivity Termpea (1) TA=4010125°C  Vbridge=5V .32 -0.3 £0.28 %" C
Ibridge=5mA 0,06
Bridge Offsat Tempco (1) Ta=-40t0 125*C  no SetResat +0.05 bl
Vhridge=54' with Set/Reset +0.001
Resistance Tempes (1) Viridge=5V. Ta = —40 ta 125° C 0.25 %"~ C
Cross-Axis Effect (1) Cross fiald=1
(see AN-205) Happlied=+1 gauss +0.3 %FS
Max. Exposed Fiekd (1} Mo parming affect on 2ero reading gl k] Qauss
SelResel (1) S/R cument = 0.5 Amps 30 uv

*Plgase refarence data sheal, HTIAC10:24 D for specifications.
(1) Mot tested in production, guarntasd by chamacianzation.

Unsts: 1 gawss (3) » 1 Darsled (in air), 15 = 70.58 Alm,
G = 10E-4 Tasla, 1G = 10ES pamima

“Tested at 25° C exonpt otherwise staied.



LINEAR MAGNETIC FIELD SENSORS

KEY PERFORMANCE DATA
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HMC1002—Two-Axis MR Microcircuit
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HMC1022—Two-Axis MR Circuit

OFFSET- (A} 1 |m 16 OFFSET+ [A)
OUT+ (A} 2 | DA | 15 SM- (A)

VBRIDGE (&) 3 | o | mmm 14 SR+ (A)
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HMC1021D—0One-Axis MR Circuit
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LINEAR MAGNETIC FIELD SENSORS
PACKAGE / PINOUT SPECIFICATIONS

HMC1001—0One Axis MR Microcircuit
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Arrow indicates direction of applied field that generates a
positive output voltage after a SET pulse.



LINEAR MAGNETIC FIELD SENSORS

BASIC DEVICE OPERATION

Honeywell magnetoresistive sensors are simple resistive
bridge devices (Figure 1} that only require a supply voltage
to measure magnetic fields. When a voltage from 0 to 10
volis is connected to Vbrdge, the sensor begins measuring
any ambient, or applied, magnetic field in the sensitive axis.
In addition io the bridge circuit, the sensor has two on-chip
magnetically coupled straps—the OFFSET sirap and the
Sel/Resel strap. These straps are patenied by Honeywell
and eliminate the neadforextemal coils around the devicas,
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Figure 1—0On-Chip components (HMC1001)

Magnetoresistive sensors are made of a nickel-iron
{Permalloy} thin film deposited on a silicon wafer and
patterned as a resistive sirip. In the presence of an applied
magnelic field, a change in the bridge resistance causes a
corresponding change in voltage output.

An external magnetic field applied nomal to the side of the
film causes the magnetization vecior to rotate and change
angle, This in tumwill cause the resistance value lo vany (AR
R} and produce a voltage output change in the Wheatstone
bridge. This change in the Permalloy resistance s termed the
magneloresistive effect and is directly related to the angle of
the current flow and the magnetization vecior,

During manufacture, the easy axis (prefermed direction of
magnetic field) is set to one direction along the length of the
film. This allows the maximum change in resistance for an
apphedfield within the permalioy film, However, the influence
of a strong magnetic field (more than 10 gauss) along the
easy axis could upset, or flip, the polarity of film
magnedization, thus changing the sensar charactarstcs.
Following such an upset field, a sirong restoring magnetic
field must be applied momentarily to restore, or set, the
sensor characteristics. This effect will be referred fo as
applying a set pulse or resed pulse. Polanty of the bridge
output signal depends upaon the direction of this internal film
magnetization and is symmedric about tha zeras field output.

The OFFSET strap allows for several modes of operalion
when a dc current is driven through it.

« An unwanted magnetic field can be sublracied out

* The bridge offset can be sel to zero

* The bridge output can drive the OFFSET strap o cancel
outthe field being measured in aclosed loop configuration

» The bridge gain can be auto-calibrated in the system on
command.

The Set/Reset (3/R) strap can be pulsed with a high current fo:

* Force the sensor to operate in the high sensitivity mode

+ Flip the polarity of the output response curve

* Ba cyclad during normal operation to improve linearity
and reduce cross-axis effects and temperalure effects.

The output response curves shown in Figure 2 illustrate the
effects of the 5/R pulse. When a SET currenl pulse (Isel)is
driven into the SR+ pin, the oulput response follow the curve
wilh the positive slope. When a RESET current pulse
[Ireset) is driven into the SR- pin, the cutput response follow
the curve with the negative slope. These cunves are mirror
images about the origin excapt for two offset effects.

In ihe vertical direction, the bridge offset shown in Figure 2,
is anpund =25mV. This is due lo tha resislor mismatch during
the manufacture process. This offsel can be irimmed o 2ero
by one of several technigues. The most siraight forward
technique is to add a shunt [parallel} resisior across one lag
of ihe bridge 1o force both oulputs o the same voltage. This
must be done in a zero magnetic field environment, usually
in 8 Zero gauss chamber,

The offset of Figure 2 in the horizontal direction |s refered to
here as the extemal offsel. This may be due lo anearby farrous
object or an unwanted magnatic fiekd that is interaring with the
applied fiald baing measurad. A de current in the OFFSET
strap can adjust this offset to zero, Other methods such as
shigdding the unwanied field can also be used to zermo the
external offsel. The output response curves due to the SET
and RESET pulses are relacted about these two offsets,

KLl Tl

8 R 8 F 8 ® B R 8§ E B = 8§
| z o L] ] =] o a Y - -
Appied Fakd (D)

Figure 2—0Output Voltage vs. Applied Magnetic Field



LINEAR MAGNETIC FIELD SENSORS

NOISE CHARACTERISTICS

The noise dansity curve for a typical MR sensor is shown
in Figure 3. The 1/f slope has a comer frequency near 10
Hz and flaitens out to 3.8 nViWHz. This is approximately
equivalent to the Johnson noise (or white noise) for an
85042 resistor—the typical bridge resistance. To relate the
noise density voltage in Figure 3 o the magnetic fields, use
e following expressions:

For Vsupply=5V and Sensitivity=3.2mV\gauss,
Bridge outpul response = 16 my/gauss
or 16 nViugauss

The nolse density al 1Hz = 30n\V/WHz
and cormesponds o 1.8 pgaussivHz

Far the noise components, usa the following expressions:

1 noise(0.1-10Hz) = 30 * ¥(In{107.1}) nV
B4 nV (rms)
4 ygauss (rms)

27 pgauss (p-p)

3.8 * ABW nV
120 nV  (rms)

S0 pgauss (p-p)

white noise (BW=1KHz) =

LD

FLT TRl

n'disHE]

b

o L] L] 183
Fimguesey [(Hazi

Figure 3—Typical Noise Density Curve
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WHAT IS OFFSET STRAP?

Any ambient magnetic field can be canceled by driving a
defined current through the OFFSET strap. This is useful
for eliminating the effects of stray hard iron distortion of the
earth’s magnetic field. For example, reducing the effects of
a car body on the earth’'s magnetic field in an avtomolive
compass application. If the MR sensor has a fixed position
within the automabile, the effect of the car on the earth's
magneatic field can be approximaled as a shift, or offset, in
this field, If this shift in the earth's field can be delermined,

then it can be compensated for by applying an equal and
opposite field using the OFFSET strap. Anather use for the
QOFFSET sirap would be fo drive a current through the strap
that will exactly cancel out the field being measured. This is
called a closed loop configuration where the current feedback
signal is a direct measure of the applied field,

The field offset strap (OFFSET+ and OFFSET-)willgenarate
a magnatic field in the same direction as the applied field
being measured, This strap provides a 1 Dersled (Oe) field
per 30 mAof current throwgh it in HMC1001/2 and 1 Oe/Smd
in HMC1021/2. (Mote: 1 gauss=1 Oersted in air). For
example, if 25 mA wene driven from e OFFSET+ pan (o the
OFFSET- pin in HMC1001/2, a field of 0.5 gauss would be
added 1o any ambiant fiald baing measured, Also, a curmant
of -25 mA would sublract 0.5 gauss from the ambient field,
The OFFSET strap looks like as a nominal resistance
between the OFF3ET+ and OFFSET- pins.

The OFF3ET sirap can be used as a feedback element in
a closed loop circull. Using the OFFSET strap in a current
feadback loop can produce desirable resulls for measuring
magneatic fislds. To da this, connect the awtput of the bridgea
amplifiar to a currant source that drives the OFFSET strap,
Uising high gain and negative feedback in the loop, this will
drive the MR bridge output to zero, (OUT+) = (OUT-), This
method gives extremely good linearity and temperature
characteristics. The idea hera is to always oparate the MR
bBrdge in the balanced resistance mada. Thal is, no matler
what magnetic field is being measured, the current through
the OFFSET strap will cancel it out. The bridge always
"sees” a zero figld condition, The resuliant current used to
cancel the applied field is a direct measure of that field
sirength and can be translated into the field value.

The OFFSET strap can also be used to aulo-calibrate the
MR bridge while in the application during normal operation,
This is useful for occasionally checking the bridge gain for
that axis or to make adjustmenis over a large temperalure
swing. This can be done during power-up or anytime during
normal operation. The concept is simple; lake two point
along a line and determine the slope of that line—the gain,
Whan the bndge is measuring a steady applied magnetic
field the output will remain constant. Record the reading for
the steady field and call it H1. Now apply a known current
through the OFFSET strap and record thal reading as H2,
The current through the OFFSET strap will couse a change
in the figld the MR sensor measures—call that delta applied
fisld (AHa), The MR sensor gain is then computed as:

MRgain = (H2-H1)/ AHa

There are many other uses forthe OFFSET sirap than those
described here. The key point is that ambdent held and the
OFFSET field simply add to one another and are measured
by the MR sensor as a single field.



LINEAR MAGNETIC FIELD SENSORS

WHAT IS SET/RESET STRAP?

Most low field magnetic sensors will be affected by large
magnelic disturbing fields (=4 - 20 gauss) that may lead to
oulput signal degradation. Inorder io reduce this effect, and
maximize the signal output, a magnetic swilching technigue
can be applied to the MR bridge that eliminates the effect
of past magnetic history. The purpose of the Sel/Reset
(SR strap is to restora the MR sensor toits high sensitivity
state for measuring magnetic fields. Thisis done by pulsing
a large current through the /R strap, The Set/Reset (3/R)
sirap looks like a resistance betweenthe SR+and SR- pins,
This strap differs from the QFFSET strap in that it is
magnetically coupled to the MR sensor in the cross-axis, or
insensitive, direction. Once the sensor is sal (or resel), low
noise and high sensitivity field measurement can occur. In
the discussion that follows, the term “set” refers o either a
sel or reset current.

When MR sensors exposed 1o a magnetic disturding field,
ihe sensor elements are broken up into ramdonly ofented
magnatic domains (Figure 4&) thal leads to sensitivity
degrading. A curment pulsa (sal) with a peak current above
mirimum curment in spec through the SetReset strap will
generate a strong magnetic field that realigns the magnetic
domains in one direction (Figure 48}, This willensure a high
sensitivity and repeatable reading. A negative pulse (Reset)
will rotate the magnelic domain orentalion in the opposile
direction (Figune 4C), and change the polarity of the sensor
oulpuls. The state of these magnetic domains can retain for
yvaars as long as there is no magnelic dislurbing hiekd
present.

Afar o
Sat Pulee

FigAls

Al 3
Fesel Pols

FigaC

The on-chip 3/R should be pulsed with a current to realign,
or*flip®, the magnelic domains inthe sensor, This pulse can
be as shorl as two microsecond and on average consumes
less than 1 mA de when pulsing continuously. The duly
cycle can be selected for a 2 psec pulse every 50 msec, or

longer, 1o conserve power. The only requirement is that
each pulsa anly drive in one direction. That is, if a +3.5 amp
pulse is used o "sel” the sensor, the pulse decay should not
drop below zero current. Any undershoot of the cument
pulse will tend to "un-set” the sensor and the sensitivity will
not be optimum,

Using the S/R strap, many effects can be eliminated or
reduced thal include: temperature drift, non-linearty armors,
cross-axis effects, and loss of signal output due to the
presence of a high magnetic fields, This can be accom-
plished by the following process:

= A current pulse, Isel, can be driven from the S/R+ o the
S/R- pins to perform a "SET" condition. The bridge output
can then be measured and stored as Vout(set).

= Anocther pulse of equal and opposite current should be
driven through the S/R pins o perform a "RESET™ condi-
tion. The bridge outpul can then be measured and stored
as Voutireset).

= Thea bridge output, Voul, can be expressed as: Voult =
[Vout{set) - Voutreset)l’2. This fechnique cancels out
offsel and temperature effects introduced by the electron-
ics as well as the ridge temperature drifl.

There are many ways o design the setresel pulsing circuil,
though, budgets and ultimats field resolution will determine
which approach will ba best fora given application. A simple
salireset circuil is shown in Figure 5.
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Figure 5—Single-Axis Set/Reset Pulse Circuit (1001)

The magnitude of the selfreset current pulse depends on
tha magnetic noise sansitivity of the system. If the minimum
detectable field for a given application i roughly 500
pgaussin HMC1001/2, thena 3amp pulse (min) is adequate.
If the minimum detectable field is less than 100 pgauss,
then a 4 amp pulse (min} is required, The circuit that
generates the S/R pulse should be located close o the MR
sensor and have good power and ground connections.

The setireset straps on the Honeywell magnetic sensors
are labeled S5/R+ and S5/R-, There is no polanty implied
since this is simply a melal strap resisiance,



LINEAR MAGNETIC FIELD SENSORS

Single Clock Cireuilny—Some form of clock is needed o
trigger the set and reset pulses (Figure B) to create the
switching signal. The circuit shown in Figure 8 can be used
o create a strong (>4Amp) pulse. The diodes, resistors,
capacilors and inverters basically create the TRS and the
TSR delays. Mow a single signal (Clock) can trigger a set or
resat pulsa. The minimum bming bebwean the rsing and
falling edges of Clock are determined by the 25K and 1nF
tima constant. That is, the minimum high and low time far
Chock is =25 ps.

Micro Progessor—The circuil in Figure 8 generates a strong
setresel pulse (>4 Amp) under microprocessor control, The

1
Clock

165y
s
‘k— Trd =3 s
BV rfﬂ-

Figure 6—Single Clock Set/Reset Timing

iR

1M-I-ﬁl1

SET and RESET signals are generated from a
microprocessor and contral the P and N channel HEXFET
drivers (IRF7105). The purposa of creating the TRS and the
TSR delays are to make sure that one HEXFET ks off before
the other one turns on. Basically, a break-before-make
switching pattern. The curmrent pulse is drawn from the 4.7
F capacitor. If the 5V 1o 20% converter is used as shown in
Figure 7, then the resultant nolse and droop on the 16-200
supply is nol an issue. Bul if the 16-20% supply is used
elsewhere in the system, then a senas dropping resistor
{=50002) should be placed batween the 4 TuF capacitor and
the supply.
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Figure B=—3ingle Clock Set/Reset Pulse Circuit (1001M1002)
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Figure 8—3et/Reset Circuit With Microprocessor Control {1001/1002)



LINEAR MAGNETIC FIELD SENSORS

Low Flald Measuremanis—When measuring 100 ugauss
resolution or less, the parmalloy film must be completaly
sal, or reset, 1o insure low noise and repeatable
measurements. A curment pulse of 4 amps, or more, for just
a coupla microseconds will ensure this. The circuits in
Figures 8 and 9 are recommended for applications of
HMC1001/2 that require low noise and high sensitivity
magnetic readings.

Low Cost—For minimum field measurements above 500
Hgauss, a less elaborate pulsing circuit can be used, In both
Figures 10 and 11, the pulse signal is switched using kower
costDaringion fransistors and fewer components, This circuit
may héve amore limiled temperature range depending on the
quality of fransisiors selected. If accuracy is not an issue and
costis, then the reset only circuit in Figure 11 will wark.
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"Tha HMC2002 has J-axis 58 siraps in series,
Thesa ang tha HMC 1001 and HMC 1002 sansors

Figure 11—Single Clock Reset Only Circuit (10011002)

For any magnatic sansor application, if temparatura drift is
notanissue, then the reset pulse need only be occasionally
applied, This will save power and enable the use of digital
filtering techniques as shown in Figure 12, Circumslances
for a reset pulse would be 1) power on or, 2) field over/
under range condition. Any olher ime the sensor should
perform normally.

200
& E (1)
w [IFL
A 0 1T
— EMMTTT HAIC1022
id| B .15
0. 1iF J. J_
1T
0.1F
Clock 2=—] FMMTENT
10X
[1] Tantdum, iow R
~

Figure 12—5V Circuit for SET/RESET (1021/1022)

The circwit in Figure 13 generates a strong setiresel pulse
under a microprocessor clock driven control, A free running
555 timer can also be used o clock the drcuil. The SET
current pulse s drawn from the 1 uF capacitor and a 200
ohm dropping resistor should be placed in senes with the
supply 1o reduce noise,
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LINEAR MAGNETIC FIELD SENSORS
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Figure 13—Set/Reset Pulse With Clock Control (1021/1022)

Low Power—For low power application, down fo 3.3 volt
supply, the circuit shown in Figure 15 can be used. These
low thresheld FETs provide low on-resistance (0.362) at
Vios=2. TV, The setiresel pulsing doss nol need to be
continuous. To save power, the SET pulse can be initially
applied followed by a single RESET pulse. The offset (OS]
can be calculated as:

085 = (Vsel + Vrst)i2

This offset term will contain the DC offset of both the sensor
bridge and interface electronics, as well as the lemperalure
drift of the bridge and interface electronics. Store this value
and subtract it from all future bridge oulpui readings. Once
the bridge is RESET, it will remain in that state for years—
or until a disturbing field (=20 gauss) is applied. A timer can
be sel, say every 10 minutes, o penodically updale the
offsel tarm. A flow charl is shown in Figure 14 along with a
liming diagram in Figure 15 to illusirate this process.

Ta To Ta Te
Rmat
Sat

#Tdi-. q-le-
Vout Vet =t
¥p I -
SR
s

Th =8 pmsc Vp | rasai
Th =1 pmes
Te = 20 pmae, 50 Frasc)mex) TPA = 2 s
Tl = M) et Vpe 3

RESET Pulsa

| 05 = rvsatsvranyz |

- vm-hlrm-us |

Figure 14—Low Power Set/Rst Flowchart

200
1WF {1
#3318 ¥ e
8.5V 1 =
1.3
24 | MLIC 1027
Set W 8 | 918
CETH | MDES933 DAF o
EETH
24 ||
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=i {1} Tantaksm, iow R
{2) Feos ~0.2 ohm

Figure 15—Single Clock Set/Reset Pulse Circuit (1021/M1022)



LINEAR MAGNETIC FIELD SENSORS
Simple Circuit Application

The circuit in Figure 16 shows a simple application of a  strong (200 gauss) and have one of its magnelic poles
magnetic sensor. This circuit acts as a proximity sensor  point along the sensitive direction of the sensor. This
and will turn on the LED when a magnet is brought within - circuit can be used to detect a door opendclosed status or
0.25 to 0.5 inch of the sensor. The amplifier acls as a  the presence or absence of an item, Figures 17, 18, 19,
simple comparator and switches lowwheanthe HMC 1001 20 and 21 show other circuil examples.

bridge oulput exceeds 30mY, The magnet must be

Magnatc Magnetic
Sensor - 5 San
. ?hl 1 ‘ =~ m TH B AT
t”i'-'F. LIAk]
. 1 . ; - o
S e nd] o= | e el
E:q # W 3 AN -.-_;‘ﬁ“"' ; M SOATA L EE
R1 L NoRoy L — & 2
: T we e g2
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= ¥ prevides 10Hz rololl e oup
3 Trien Rt for {6} - (-4 < 30mmld
" Aply signal < 30 LED shouid b of. * A1 or L2 usad 8 trim cfes!
imwu:—mv.ﬂmmmm an P provides 1KHz ool
P
Figure 16—Magnetic Proximity Switch Figure 17—0One-Axis Sensor With Digital Interface
15V
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- 8
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Figure 18—0One-Axis Sensor With Constant Bridge Current and Digital Interface
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Figure 19—0ne-Axis Low Cost Sensor

12



LINEAR MAGNETIC FIELD SENSORS

Figure 21—Three-Axis Low Cost Magnetic Sensor
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LINEAR MAGNETIC FIELD SENSORS
PACKAGE OUTLINES
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LINEAR MAGNETIC FIELD SENSORS

DESIGN / PACKAGE OPTIONS

Honeywell offars a range of magnetic microcircuit products.
Two different sensor designs and five package
configuralions are avaiable:

« HMC1001/1002 seres offers a higher sensitivity and
Ilower field resclution.

« HMC1021/1022 series offers a wider field range, lower
selreset current and has a lower cost for higher valume
applications.

Two-axis parts contain two sansors for the x- and y- field
measurements, Single-axis variationsinclude a 3IP package
for mounting through the circuit board to create a 3-axis
solution, a S0IC for direct surface mount, and a ceramic DIP
for high performance mililary and high temperature
applications,

HMC1001/02 | HMCi021/22 Units
Sanaithity 3.4 1.0 myAHG
Resolution 27 BS Hgauss
Range 2 6 Gauss
Setfst Current a0 0.5 Amps
Cosi Lower in high woduma
ORDERING INFORMATION
Part Number | Axis Number | Sensitivity | Package Style
HMIC 1001 Single A IG 8.Pin SIF
HMC 1002 Two ImIG | 20-Pin S0IC
HMC1021D Single | 1mVIVIG | 8-Pin Ceramic DIP
HMC 10212 Singla TG &-Pin 5IP
HMC10215 Single TmviAAIG 8-Pin S0MC
HMC 1022 Two TmviidG 16-Pin SO

Solid State Electronles Center + 12001 State Highway 55, Plymounth, MN 55441 = [BDO] 323-8295 » www. magnsticasnsors. com

Additional Progduct Details;
Customer Serdcs

Rapresantatine
(612) 054-2888 lax: (B12) B54-Z257
E-Mail; cirglimn 14, s5cc honeypaolloom

Hoherwil mesites tha fghl Io maks changes i any prodiscts of echnslogy hemin B mgeows reliabilly, funcion of deiign. Honaywell doss not assuma any Eablity
nriaineg cul of e spplcalion or uss of any product of Ciroul dosorited horesn; neiher 0o | CoNvey Sy Boanss ueder s patont righ nor the righta of cifwors,

-
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