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NVE CORPORATION TMR Smart Magnetometer

SM324-10E Ultraprecise TMR Smart Magnetometer

Features

o Can detect magnets more than 50 mm ¢

« In-plane sensitivity—moreasable than Hall sensors
« Internaltemperature compensat

« 12C field measurememlus on/off digital outpt

o Ultraminiature 2.5 x 2.% 0.8 mm TDFN6 package

Key Specifications

« 0to +20 Oe (0 to x2m Tinagnetic field operating rar
Ultra-accurate— +0.3%f full scale at 25 °C

1.5 mA typcal supply currer

300 samples/second

—-40 °C to +125C operating ranc

Block Diagram

Applications

« Proximity sensors
« Noncontact current sensing
Temperature -~ « Automotive applications
Sensor " «—| scL * Robotics
« Internet of Things (loT) ehnodes
o [P SDA
@)
8 | O Description
TMR < % The SM324 Smamlagnetometeprovides ultraprecise
Sensor ) magnetic field measurements.
Element Digital

The sensor combines an ufiracist Tunneling
Output  Magnetoresistance (TMR) senelement with
sophisticated digital signal processing. The digitgnal
processing improves accuracy and allows applic-
specific calibrationCalibration coefficients are stored
an internal nonvolatile memo

Unlike awkward, oldfashioned Ha-effect sensors, TM
is sensitive in-plane faptimal current sensirand easy
mechanical interfaces. TMR also provides
sensitivity,higher precision, and lower noise than +

An 12C interface provides data as well eprogramming
interface A digital output provides precise, programme
magnetic thresholds.

Designed for harsh industrial or automot
environments, the SM324 hasbust ESD protection and
full =40 °C to +125°C operating temperature ran
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Absolute Maximum Ratings

Parameter Min. M ax. Units
Supply voltage -0.4 3.63 Volts
Input/ Output voltages (SCL, SDA, Digital Out) -0.5 Vpp+0.5 Volts
Storage temperature -50 130 °C
ESD (Human Body Model) 4000 Volts
Applied magnetic field Unlimited Oe
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Operating Specifications

Par ameter Symbol Min. Typ. M ax. Units Test Condition
Operating temperature Tuns Tuax -40 125 °C
Supply voltage Vo 1.68 3.6 \%
15 2.5 mA Active; Ty 10 Tyax
Supply current (¥p = 3.3 V) bo 20 250 nA Idle Mode;< 85°C
50 750 nA Idle Mode;< 125°C
Power-Up and Power -Down
Power-on reset low voltage oM 0 0.2 \Y
Power down time (duration belowsyg) taor 3 us
Power-on reset rising slope SR 10 V/ims
t 1 ms V_DD ramp tim_e to_
Start-up time active comml_mlcanon
te o5 ms VDD_ ramp tlme_ to
active operation
fuun 0.5 ms Idle to a_lctiv_e
Wake-up time communlca_\tlon
fup 5 ms Idle to a_ctlve
operation
Internal Temperature Sensor
Temperature resolution | x| | 0.003 | °K/LSB | T 10 Tyax
M agnetic M easur ements
Operating magnetic field strength H 20 Oe
Conversion rate cEn 270 300 S/s
+0.3 25°C
Accuracy 1 %FS T 10 Ton
Hysteresis 0.1 %FS wk 10 Tyax
Output resolution 24 bits
Digital Output
During repeated
Update rate JFoate 300 S/s OXAA commands
Sink current douret 10 mA Voo = 3.3V
Source current shic 10 mA | Vo<0.5V; V> 2.8V
Low-level analog output voltage oV 0 50 mV | = -50pA
High-level analog output voltage Ay Vo—0.05 Vo \ I, =50pA
Nonvolatile M emory
Write time 5 16 msec|
Endurance 1000 10000 cyclgs
Thermal Characteristics
Junction-to-ambient thermal resistance 04 320 °C/W
Package power dissipation 500 mwW
12C Interface
400 k Standard mode
Data transfer rate DR 3.4M Baud 2C fast mode
Bus voltage Vs 3 V,, + 0.5 V
Low level input threshold voltage WV 0.8 V
High level input threshold voltage Y 2.2 V
Low level output current ol 3 mA V,,=0.4V
Capacitive load C 400 pF
I/O capacitance e 10 pF
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NVE CORPORATION TMR Smart Magnetometer
SM 324 Overview

The SM324 is a non-contact magnetometer desigrrgat éximity or current sensing.

The heart of the SM324 is a unique tunneling mageststance (TMR) sensor, which yields negligibfetaresis of less than
0.1%, or 0.04 Oe / 4 uT from —40°C to 125°C.

Factory calibration for gain and offset, plus tengpere correction and digital linearization provieldraordinary accuracy of
+0.3% of full scale. Combined with a high-senstiivi MR element, absolute accuracy is 0.12 Oe /T2a125°C,
or 0.4 Oe /40 uT from —40°C to 125°C.

With a tiny 2.5 by 2.5 mm TDFN package and typic® mA active supply current and 50 nA idle curréimé SM324 is also the
smallest, lowest-power magnetometer in its class.

SM 324 Oper ation
A block diagram is shown below:

Digital Core
Temperature | Nonvolatile 5 le— scL
Sensor | Memory o =
~ e
A S > sbA
3
c
c o
O .0 3 =
2| |=8| |¢e5
= » O '% > % = N
Q -c »
! 4] = O S
® &£ 23 Cort“p DOUT
— aE) S R arator
|_

Figure 1. Detailed block diagram.

A robust 18-bit ADC, second-order linearizationgddemperature compensation provide ultra-precisgnetic field
measurements.

The digital core provides three bytes (24 bitsinathematical precision.

Two outputs are available: an industry-standardol@@ut for interfacing directly to microcontrolteand FPGAs, and a simple
digital output for threshold detection of proximifault, overcurrent, and saturating magnetic eld

Several other parameters can be programmed int8NM824 through the 12C interface.
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User Defined Memory

Twenty-six 16-bit blocks of nonvolatile memory aeailable for part identification or general purpase. This number can be
overwritten if needed. Note that the nonvolatilermoey is subject to endurance limitations and shouly be used for
occasionally updated data.

Sensor Offset

The sensor core of the SM324 is factory calibrédedhighest accuracy, and a programmable three{itameter, OFFS, is
available for user adjustments to environments with-zero magnetic fields. OFFS has a sign/magaitadn where the most-
significant bit is the sign (1 = negative), and thege is £50% of the +20 Oe (+2 mT) full-scalegan

Internal Temperature Sensor

The SM324 utilizes an internal temperature senmocdmpensation. The thermometer is factory catntand a user-
programmable three-byte variable, TEMP, is avaddbt additional temperature offset calibratiormtar to the OFFS
parameter, TEMP has a sign/magnitude form wherenbe&-significant bit is the sign (1 = negativa)dahe range is +50% of the
165°C full-scale temperature range.

Digital Output for Threshold Detection
The SM324 has a programmable digital output thati@aconfigured for threshold detection. The outpytush-pull CMOS, and
can source or sink up to 10 mA.

Digital Output Parameters

The output is programmable using two 24-bit thrégiparameters (THRSH1 and THRSH2). THRSH1 and THRS&# unsigned
integers, each representing 0 to 100% of full sealesre 50% is zero field, O is the negative enthefrange ( -20 Oe / -2 mT),
and OXFFFFFF is the positive high end of the rar@® Oe / +2 mT).

Digital Threshold Updating

DOUT updates automatically with each sample inGlgelic Mode, although the refresh rate is limitecetght samples per second
in that mode. In normal mode, DOUT updates witthd&C data request, so the sensor must be conntectet#C Master
continuously requesting data for the output to $ebie.

Digital Threshold Modes

The digital output can be programmed as a higlafielw field, or window comparator. The output Gdso be reversed with a
two-bit parameter, so either a high-field or lowldi output can be generated. The figures below shewutputs for the three
comparator modes as set by the CONFIG parameter.

Digital Digital
Output Output
A
A on on
. > | =
I Field . Field
THRSHA1 THRSH1
Fig. 2a. Normal mode (CONFIG = 01 bin). Fig. 2b. Inverted mode (CONFIG = 10 bin).
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Digital Digital
Output Output
A A
On On On
Off Off Off
T T ; ! ! )
: : Field \ \ Field
THRSH1 THRSH2 THRSH2 THRSH1

Fig. 2c. Window mode (CONFI G=11 bin; THRSH2>THRSH1). Fig. 2d. Inverted window mode (CONFIG=11; THRSH1>THRSH?2).

These graphs are with respect to magnetic fielth réro field at the y-axis intercept in the cemtethe x-axis. The 12C output is
unsigned, with zero field corresponding to 50%.

The Digital Threshold Modes are summarized in tileing table:

CONFIG (bin) DOUT
01 0: Measurement < THRSH1

1: Measurement > THRSH1

10 0: Measurement > THRSH1

1: Measurement < THRSH1
Output determined by threshold settings.
If THRSH1 > THRSH2

1: Measurement > THRSH1 OR Measurement < THRSH2
11 0: THRSH1 > Measurement > THRSH2
If THRSH2 > THRSH1
1: THRSH1 < Measurement < THRSH2
0: Measurement > THRSH2 OR Measurement < THRSH1

Table 1. Digital Output (DOUT) Threshold Configuration

The Window mode (CONFIG = 11) can be used to pmadesponse independent of polarity. For exantipéedefault settings of
CONFIG =11, THRSH1 = 75% (0xC00000), and THRSH25%6 (0x400000) cause DOUT to be high if the fieladgmitude is
more than 10 Oe / 1 mT (i.e., greater than +10 Qess than —10 Oe) as shown in the following chagr

Digital
Output
A
On On
Off
A
T T V.
l I Field
TRSH2 TRSH1

Fig. 2e. Default DOUT configuration (CONFIG=11; THRSH1=75%; THRSH2=25%; for omnipolar DOUT).
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Directions of Sensitivity
The diagrams below show two permanent magnet atient that will activate the sensor in the diref sensitivity:

Cam
-

Figure 3. Magnetic orientation.

Unlike Hall effect or other sensors, TMR sensoessamsitive to fields in the plane of the packagech is more convenient. The
axis of sensitivity is in the pin 2 to pin 5 senaais, which is ideal for position sensing, or ¢orrrent sensing since a current-
sensing trace can be run under the sensor witlossiog the pins.

Position Sensing
A typical proximity sensor using an SM324-10E sersuwl magnet is shown below. With a 4 Oe (0.4 nperate point, the
sensor actuates with a ragarth magnet at more than 50 mm (two inches) fitwersensor:

Figure 4. The SM 324-10E sensor can be activated by a magnet morethan 50 mm away.

Thresholds even lower than 4 Oe can be programoreatié SM324-10E, although care must be takendowat for the earth’s
magnetic field, which is approximately 0.5 Oe orbD.

Typical magnetic operate distances are illustraeddw for an inexpensive ceramic disk magnet:
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NVE CORPORATION
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Figure5. Field vs. distance from the center of the sensor
(NVE part number 12216; ferrite magnet; d=6 mm; t=4 mm; CL/Y10T; M&B,=2175 G).

Field (Oe)
H
o

Larger and stronger magnets allow farther openaderelease distances. For more calculations, usex@ai disc magnetic field

versus distance Web application at:
www.nve.convspec/cal cul ator s.php#tabs-Axial-Disc-Magnet-Fiel d.
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Current Sensing

In a typical current sensor configuration, a magnild provided by an off-chip current strap puogs a magnetic field in the
plane of the sensofhe digital output can be used for current threshigtection or overcurrent protection.

Typical current sensingonfigurations are shown below:

]
|
Figure6a. 0.05" (1.3 mm) trace Figure 6b. Fiveturns of
(0-5Atyp.). 0.0055" (0.14 mm) trace
(0-1Atyp.).

For the geometry shown below and narrow tracesyidgnetic field generate can be approximated by &gip law:

Sensor\1 p—— I

Circuit Board d

Current Trace”” k— w—
Figure 7. The geometry of current-sensing over acircuit board trace.

H =% [“H™ in oersteds, “I” in amps, and “dhimillimeters]

For traces on the top side of the board, “d” ispdinthe distance of the sensor element from theobobf the package, which is
0.5 millimeters.

Traces on the top side of the board are typicaidufor currents of five amps or less. Large tracethe bottom side of the PCB
can be used for currents of more than five amps.

More precise calculations can be made by breakiegraice into a finite element array of thin tra@esl calculating the field
from each array element. We have a free, Web-bagplitation with a finite-element model to estimatagnetic fields and

sensor outputs in this application:
www.nve.convspec/cal culator s.php#tabs-Current-Sensing

9
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Power-Up and Initialization

Parts power in the “normal” (single-reading) molkhethis mode, the sensor output and DOUT are upldateen data is requested
via I12C, so the sensor should be connected to &B€&ter continuously requesting data. If the “aytthode (DOUT
automatically updated) is desired, it should bekad with the appropriate 12C commands.

Parameters such as I12C address, temperature dohdffieets, digital output thresholds and configima are stored in nonvolatile
memory and retain their state through power cyoless they are deliberately changed. As specifi¢®perating
Specifications—Power-Up and Power-Down,” a reasbnist supply rise time is necessary to guaraatpewer-on reset.

DOUT Update M odes
Two operational modes are available with the SM32¥ “normal” mode allows the user to update DOWd eetrieve a single
sensor reading via 12C. The part returns to a lowqyr idle state when communication is complete.

The Cyclic Mode automatically updates the sensad fuffer and DOUT at a programmed interval. Faaid temperature can be
read via I2C during cyclic mode, and such readsatgpthe measurements and DOUT. Note that the mmiyclic Mode

Interval is 125 ms, so without 12C data reads, DAQ&dnly updated a maximum of eight times per sddorCyclic Mode.
Although data can be read, parameters cannot meadtten in Cyclic Mode.

The DOUT mode can be set via I12C (see Table 2 helamd the cyclic interval is programmed using@NT parameter (see
Table 3):

Command
Command Value (hex) Notes

Read User Memory 0x20-0x38 16-bit user defined data

Write User Memory 0x60-0x78 16-bit user definedadat

Checksum 0x90 Perform memory update to CHECKSUM.

Single Measurement OxAA 24-bit field plus 24-bitgerature measuremen

Cyclic Measurement 0xAB Cyclic 24-bit field and teenature measurements

2x Oversample Measure OXAC Complete 2x full continuous measurements
and compute average values

4x Oversample Measure OXAD Complete 4x full continuous measurements
and compute average values

8x Oversample Measure OXAE Complete 8x full continuous measurements
and compute average values

16x Oversample Measure OXAE Complete 16x full continuous measurements|
and compute average values

Cyclic Measure Stop OxBF Stops cyclic measurements

Table 2. SM 324 command options.

Parameter Value Cyclic Mode
(binary) Update Interval
000 Not assigned

001 125 msec

010 250 msec

011 500 msec

100 1000 msec

101 2000 msec

110 4000 msec
111 Not assigned

Table 3. CINT (Cyclic Interval) parameter values.

10

NVE Corporation 11409 Valley View Road, Edemife, MN 55344-3617  Phone: (952) 829-9217ensor-apps@nve.com  www.nve.com  ©N\EpGration



NVE—

NVE CORPORATION TMR Smart Magnetometer
A —

Sensor M easur ements and Offsets

Field and Temperature Measurements
The sensor provides field and temperature measuntsméth each reading.

The measurements are 24-bit unsigned integers 00X@represents the minimum value, which is —20 €@@&mT for field and
—-40°C for temperature. OXFFFFFF represents fulesaehich is +20 Oe / +2 mT for field and +125°C femperature.

Saturation and Overflow
All measurements responses start with a statusfoijpeved by the data. Bit O of the status byteidatles the sensor is saturated

because field is too high for an accurate measurnerirethis case, Bit 0 of the status byte willdst and the field measurement
will remain at or near OXFFFFFF.

Offsets

Temperature and field offsets are factory calilitabeit can be reprogrammed if necessary. Offseta24-bit sign/magnitude
format, where the most significant bit (bit 23}he sign (0 = positive; 1 = negative), and bit022e the magnitude. The offset
range is +50% of full-scale, where field full-sc&#de+20 Oe / +2 mT; and temperature full-scal&65°C.

Measurements and offsets are illustrated below:

224 224
;(\6?’\ ........
o { \<\ ooooo o
2 S 2
A\ S
5 A (,'\3\6 5
c 5 (@)
s s
5| 5
a | xy =)
"""""" OFFS
,,,,,, (offset) 7]
0 - 0 - f
-20 0 +20 -40  -25 0 25 50 75 100 125
Field (Oe) Temperature (°C)
Fig. 8a. Sensor output versusfield. Fig. 8b. Sensor output versustemperature.
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12C Interface

The I2C interface is an industry standard full-éxp#00 kHz connection with the sensor as the dlaam external master such as
a microcontroller.

Consistent with industry practice, SDA and SCL @ven-drain, and pull up resistors tg,¥re normally needed. The SDA / SCL
pins should not be left floating for proper powgraperation.

A schematic of a typical microcontroller interfaseshow in the Applications section.

[2C Address

The SM324 has a seven-bit address, which can liedeh the nonvolatile memory with the |2 parameter. Allowable 12C
addresses are 8 to 127. Addresses 4 to 7 are edsenvi2C High-Speed Mode. The factory default Biave Address is 16
(0x10 hex). A power cycle is required for a devizgespond to an I3, change.

Data Format

Each command follows the sequence shown below2@ltead responses start with a status byte foliblethe data. The data
depends on the previous commands. Only the nunfliBites that are needed for the command must ke Aerexception is the
I2C High-Speed Mode where three bytes must alwayseimt. After the execution of a command, the epledata can be read or
if no data is returned by the command, the nextmand can be sent. You can read the same data haosr@nce if the read
request is repeated.

Command or 12C Memory Write Sequence

S| Addr W | A| Command| A | P
Data Data
S| Addr [ W | A| Command | A [15:8] A [7:0] AP
Memory Data Data

o | AEED T A Address & [15:8] 5 [7:0] ol
Read Sequence Following AA,ex Command

Field Field Field Temp Temp Temp
S| Addr | RIAS@WS| A | g | A g | A 0] | 2] 1236 |2 sy | 2] o] [N P
Read Sequence Following 2-byte Memory Write Command

Data Data
S| Addr | R | A | Status| A [15:8] A [7:0] N| P

Key:
S/P: Start/Stop
A/N: Acknowledge / Not Acknowledge
R/W: Read (1) / Write (0)
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Satus Byte
A read status can be executed at any time witfioll@ving command sequence:

[ S| Addr | R| A] Status | N P

The status byte contains the following bits:

Bit 7 6 5 4,3 2 1 0
M eaning 0 Voltage OK? Busy? 00 Memory Errorf? 0 Saturation?

Voltage check (bit 6); “1” if the sensor is properly powered;“0” if tlipply voltage is out of range and data may beliabte.

Busy indication (bit 5): “1” if the device is busy, which indicat¢hat the data for the last command is not aviailgbt. No new
commands are processed if the device is busy. tRate¢he device is always busy if the cyclic meamant operation has been
started.

Memory integrity/error flag (bit 2): Indicates the checksum test failed. Thastcalculated only on power-up, so a newly-writte
CHECKSUM will only be used for verification aftene next power-on reset. Also, the CHECKSUM is arlgalculated on
request (a 0x90 command), so the flag will indiaeerror if the memory is changed without requeséi CHECKSUM
recalculation.

Saturation (bit 0): “1” if the last sensor measurement intksathe sensor is saturated.
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Memory Reqister

The SM324 uses an internal nonvolatile memory énuser programmable parameters such as 12Csa]deenperature and
field offsets, digital output thresholds and configtion parameter, and cyclic mode interval. E&glister is 16 bits and is written
using the scheme described in the I12C interfactosec

The memory address and number of bits for eachpetea are also provided. Memory address bit 6asite bit, so writing to
nonvolatile memory uses an address 0x40 highertttaddress for reading.

Table 4 summarizes programmable parameters:

Read Write
Address | Address Default
Parameter Symbol (hex) (hex) Bits Hex Value Notes
Device I dentifiers
00-01; 40-41; :
User Memory 20-38 60-78 [15:0] -- -
12C Address 12Goo 0x02 0x42 [6:0] | O0x10 | 16deq Changesrequires
a power cycle.
Offsets
gce)vrcgf{%t%rites)o fiset 0x18 0x58 [15:0] Sign/Magnitude format
TEMP most significant bit
Temperature Offset . o - L
- i . 0x19 0x59 [15:8] is sign (1=negative);
(sign bit + upper 7 bits) Factory . ) NN |
Field Offset Calibrated | P''S 22:0 are magnitude
(lower 16 bits) 0x17 0x57 [15:0] (£50% of full scale);
Eield Offset OFFS full scale field = +20 Oe;
(sign bit + upper 7 bits) 0x19 0x59 [7:0] full scale temp. = 165°C|
M ode Parameters
Time between
automatic
Cyclic Interval CINT 0x02 0x42 [14:12] O0QR 0 measurements
(= 2CINT-4 oo .
see Table 3).
Digital Output Configuration
Threshold 1 (LSB) 0x13 0x53 [15:0]| 0x0000 10 Oe/ :
Threshold 1 (MSB) THRSHL =0 15 0x55 | [7:0]  oxCo 1mT t’orlsl'%gﬁ/d
Threshold 2 (LSB) THRSH?2 0x14 0x54 [15:0]| 0x000Q —10 Oe/ of full scaloe)
Threshold 2 (MSB) 0x15 0x55 [15:8 0x40, -1 mT
Threshold Configuration CONFIG 0x02 0x42 [8:7 skl 3 (See Table 1)

Table 4. SM 324 programmable parameters.
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Supply Decoupling

Vo should be bypassed with a 1 nF (0.001 puF) capauiced as close as possible to the supply anghdrpins. A larger
capacitor is not required and could interfere withwer-up timing.

Typical Circuit

A typical microcontroller interface is shown below:

1.8-3.6V
o
SM324-10E Microcontroller
VDD vVDD |
| |
|
§ :
SDA SDA | | §
SCL SCL 1
DOUT 1kQ
LED3
CVDD__
Sl
GND '™ | eND
R 5

Figure 9. Typical microcontroller interface.

The SM324 is configured as a Slave and the microotier should be configured as the Master. The 3MBC interface is
compatible with 1.8 to five-volt nominal microcooliers.

The SM324 SDA and SCL lines are open-drain, sartieeocontroller’s internal pull-up resistor shoddd activated in software. If
external pull-ups are used with different powerigs, they should be connected to the lower suppltage, which is usually the

sensor (Slave) supply.

Vpp should be bypassed with a 1 nF (0.001 pF) capguiced as close as possible to thg &hd GND pins.

A LED can be used to indicate the digital outpute igital output can source or sink 10 mA. Therappate series resistor
depends on the supply voltage and LED type, armboffse the LED cannot be operated at the low erldeo$ensor supply

voltage range, such as 1.8 volts.
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Illustrative Microcontroller Code

The following pseudocode illustrates a typical I2C read e@&nsor output, as well as memory read and memory write.

Actual implementation is, of course, hardware dependent.

I
Conmmand Request

Read 24-bit magnetic field and tenperature

11

12C Start() /1 Send start
12C Wite( 0x20 ) /!l Wite |12C target address (16) with read/wite bit set to wite (0)
1 2C_ReadACK() /1 Read ACK(acknow edge) fromtarget
12C Wite( OxAA) /1 Wite command(OxAA = read nagnetic field and tenperature)
1 2C_ReadACK() /1 Read ACK fromtarget
12C _Stop() /1 Send stop
/'l Read data
2C Start() /1 Send start
2C Wite (0x21) /1 Wite |12C target address (16) with read/wite bit set to read (1)
2C_ReadACK() /1 Read ACK fromtarget
/1l Read status byte

|
|
|
|1 2C_Read( &status_byte )
|
|
|

2C _SendACK() /1 Send ACK

2C Read(&field_bits_23 16)// Read nmagnetic field bits 23:16

2C _SendACK() /1 Send ACK

12C Read(&field bits_15 8) // Read magnetic field bits 15:8

1 2C_SendACK() /1 Send ACK

12C Read(&field bits_7 0) // Read magnetic field bits 7:0

1 2C_SendACK() /1 Send ACK

12C Read( & enp_bits 23 16) // Read tenperature bits 23:16

1 2C_SendACK() /1 Send ACK

12C Read( & enp_bits_ 15 8) // Read tenperature bits 15:8

1 2C_SendACK() /1 Send ACK

1 2C Read( & enp_bits_7_0) /! Read tenperature bits 7:0

1 2C_SendNACK( ) /1 Send NACK (not acknow edged)

12C _Stop() /1 Send stop

Status byte interpretation:

Bit 7: Not used - always O

Bit 6: Powered - always 1

Bit 5: Busy - O=neasurenent conplete, l=neasurenent in progress Bit 4: Not used - always O Bit 3:
Not used - always O Bit 2: Menory error - O=checksum matches nenory contents, 1l=checksum does not
match Bit 1: Not used - always O Bit 0: Saturation - 0=CK, 1=Sensor saturation (i.e. field is too
strong)

Common status bytes:

0x40 = Measurenent successful.
0x44 = Measurenent successful
checksum) 0x60 = Measurenent not yet conplete.
Measurenent conpl ete but not valid because sensor

0x41 =

but checksum doesn't match nenory contents (send 0x90 to reset
Repeat read conmand.
i s saturated.
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NVE CORPORATION TMR Smart Magnetometer
A
/1 Read from nenory register 0 /1 Command request
12C Start() /1 Send start
12C Wite( 0x20 ) /1 Wite target 12C address (16) with read/wite bit set to wite (0)
1 2C_ReadACK() /1 Read ACK(acknow edge) fromtarget
12C_ Wite( 0x00 ) /1 Wite command (0x00 = read nenory address 0)

1 2C_ReadACK() /1 Read ACK fromtarget
12C _Stop() /1 Send stop
/'l Read data
12C Start() /1 Send start
12C Wite (0x21) /Il Wite target 12C address (16) with read/wite bit set to read (1)
1 2C_ReadACK() /1 Read ACK fromtarget
|1 2C_Read( &status_byte ) /1l Read status byte
1 2C_SendACK() /1 Send ACK
1 2C _Read( &data_bits_15 8 )// Read contents of nenory (bits 15:8)
1 2C_SendACK() /1 Send ACK
1 2C _Read( &data_bits_7:0 ) // Read contents of nenmory (bits 7:0)
1 2C_SendNACK( ) /1 Send NACK (not acknow edged)
12C _Stop() /1 Send stop
/1 Wite value 0x1234 to nenory register 0O /1 Conmmand
request
12C Start() /1 Send start
12C Wite( 0x20 ) /1 Wite target |12C address (16) with read/wite bit set to wite (0)
1 2C_ReadACK() /1 Read ACK(acknow edge) fromtarget
12C Wite( 0x40 ) /1 Wite conmmand (0x40 = wite to nmenory address 0)
1 2C_ReadACK() /1 Read ACK fromtarget
12C Wite( 0x12 ) /1 Wite bits 15:8 of 0x1234
1 2C_ReadACK() /1 Read ACK fromtarget
12C Wite( 0x34 ) /1 Wite bits 7:0 of 0x1234
1 2C_ReadACK() /1 Read ACK fromtarget
12C _Stop() /1 Send stop
17
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NVE CORPORATION TMR Smart Magnetometer

2.5 x 2.5 mm TDENG6 Package (approx. 15x actual size)

0.80 MAX. ~— 2.00 £ 0.05 —»

o /® ] O

t ;

. w

Magnetic =
Sensitivity - {--= o —| 4

Axis b

Y

o T
o B Mt

l—— 250+ 0.10 —»| —| |- )
0.0-0.05 (6X) (4X)
1.30 REF (2X)|«—

[<—— 2.504£0.10 ——»

_[o.zo REF
e = S ) —

Pin Symbol Description
1 VDD Power Supply (bypass with a 1 nF capacitor) -
2 GND Ground / \
3 DOUT Digital Output (push-pull CMOS output)
4 SCL 12C Clock (input)
5 SDA I2C Data (bidirectional/open drain)
6 NC Not internally connected

Notes:

e Dimensions in millimeters.
e Soldering profile per JEDEC J-STD-020C, MSL 1.
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A-Utsumi
テキストボックス
　
　＜お問い合わせ先＞

　日本代理店
　株式会社 ロッキ－
　　　ISO9001、ISO14001認証取得
　　　本社：東京都新宿区上落合 1－16－7 ＮＫビル ２Ｆ
　　　TEL ： 03－6804－1411
　　　MAIL：info@kkrocky.com
　　　WEB ：www.kkrocky.com
　　　営業所 ： 大阪 前橋


A-Utsumi
テキストボックス
本仕様の内容は、予告なく変更されることがあります。
最新のカタログはNVE社のホームページ（ www.nve.com ）よりダウンロードできます。




