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INTRODUCTION

1.1. The Magnetometer Structure and Description

The Digital Magnetometer MF-1D (hereaf-
ter Magnetometer) is designed for measurement
of magnitude and signs of projections of magnetic
field induction vector. The Magnetometer consists
of:

1. Sensor unit which contains:

- 3 single-axis fluxgate converters that are

orthogonally arranged;

- microprocessor for fluxgate converters

and temperature-sensing element data

processing and also it has its own temper-
ature sensor;
2. Cable with or w/o connectors.

Fig.1.1 shows a general view of the Magnetometer.

Data transfer is carried out via bidirectional serial port RS-232 or USB (via COM-to-
USB converter).
The device has two serial interfaces: RS-232 for data output and control and RS-422 for
data output only. Serial data on TxD of RS-232 interface is duplicated on RS-422 interface.

1.2. Delivery Set

The Magnetometer delivery set includes:
Magnetometer — 1 item.
Cable set with AD/DC adapter (see Fig.
1.21) -1 item*
Y Mini-CD with Innalabs® Magnetometer
software — 1 item.
Given software allows observing output sig-
nals on PC with Microsoft® Wi n d o vasd&o
save observed data on HDD.
1 User’s Manual - 1 item.
User& Manual contains information regarding setting-up and operation of the Innalabs
Magnetometer.

=A =4

*- optionally
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1.3. Environmental conditions

- operating ambient temperature range is -40 ¢ to +80 d;
- Humidity at 35 & environmental temperature and standard atmosphere pressure is
not more than 90%.

The Magnetometer is resistant to mechanical vibrations and shocks:

- random wide-band vibration or equivalent sinusoidal vibration in 3 mutually perpen-
dicular directions in frequency range of 25 - 300 Hz with amplitude up to 10 g. Rela-
tion between vibro-acceleration spectral density and vibro-acceleration amplitude is
linear in logarithmic frequency scale;

- shock along 3 mutually perpendicular axes (6 directions) that acts on mounting
points of the Magnetometer. Impulse wave form is half-sinusoidal, duration - less
than 2 ms, vibro-acceleration amplitude 7 up to 200 g.

1.4. Specification

Table 1.4.1. The Innalabs Magnetometer MF-1D Specification

Parameter Magnitude
Operation mode Continuous
Measurement range of every projection of magnetic field induction vector, nT > N70000
Sensor axes alignment to case, deg <NO, 5
Bias (for every component), nT < \100
Noise, nT (1 sec average) %4
Accuracy, %FS <0,3
Typical absolute error per 1 & temperature change, nT N5
Data output frequency, Hz 100
Keeping time, years 2
Dimensions, mm See Appendix 1
Mass, kg (with cable 3m and connector) 0,275
* nAlarm pin voltage at 2mA active current V typ 2 rga5x
** nAlarm pin active current (sink) mA min 2 typ 4
Table 1.4.2 ABSOLUTE MAXIMUM RATINGS
Parameter Unit min max
DC supply operating voltage V 9 30
DC supply applicable non-operating voltage V 30 30
Isolation voltage between COMMON and case V 30
Transient immunity between COMMON and case V/sec 500
nAlarm pin applicable voltage V 30 30
Working temperature AcC 40 +70
Storage temperature AC 45 +85
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2. MAGNETOMETER APPLICATION
2.1. Setting-up Procedures

The Magnetometer should be visually checked before start of the work to make sure
there are no dimples and dirty spots on its surface. Also, it is necessary to check the condi-
tion of control unit plug pins and make sure that any type of damage or corrosion is not ob-
served. If the Ma g n e t o ntenditon i@ satisfactory, for the further work it is necessary
to connect cables. The Magnetometer should be placed as far as possible from the other
devices magnetic elements and ferromagnetic objects. After performing the above-
mentioned operations the Magnetometer should be plugged to the PC for checking.

2.2. Magnetometer to PC Connection

For joint operation of the Magnetometer and PC the Innalabs MGxView 2.0 pro-
gram or newer version should be installed. The installation is done simply coping file
MGxView.exe on the HDD from the CD which is delivered with the Magnetometer. After-
wards it is necessary to make sure that the program is functioning properly. To run the
program it is necessary to run MGxView.exe file. After this the window is open (see Fig.
2.21).

"2 MGxView 2.0.090321

Caunt; 0 Rate 100 = Par:  [WACOMT ~| [ Connect
Timne: 0

vk 0 | | | Status: Disconnect
v Ij| | | Rex: nid

ZnT) 0 : |

mod[nT]: 0 : | :
t7K 0o 75 000 120000
[ Log to file:

Fig. 2.2.1

After the command window pops up, the Magnetometer should be connected to the

PC serial port.
Than it is necessary to set the COM-port numberandc | i ck A Connecto butt
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2.3. Numerical Mode of the Magnetometer Output Data Visualisation

MGxView 2.0x program provides both numerical and graphical (only as module at
each axis) form of the Magnetometer output data visualization (see Fig. 2.3.1)

= MGxView 2.0.090321
Count 1367 Rate: 100 ~] | | Pot  [wsscom? ~] [f

Time: 44310

%(nT): 9236
¥ [nT] 18020 Ijﬁ
Z(nT):  -42450 [

maodinT ], 47041 I{ﬁ : :
LK 290 0 75 000 120 000

| | Statusz: ERRHOMO0
Rew.. 11600089

[~ Log tofile:

Fig. 2.3.1

- To stop data output press “Disconnect” button.
- fAiLog t o f iaflesavedihlog ik appear to enter the name of text-file.

Saved data file (*.txt) contains the sensors output data in appropriate measurement
units (tic~msec, nT and °K*10). As follows:
Tick Tx, nT Ty, nT Tz, nT H, nT T, °K*10
37722-9186 17962-42372 469302916
37732-9186 17962-42372 469302916
37742-9186 17962-42372 469302916

2.4. Magnetometer Installation and Connection

During Magnetometer Installation on the application object it is necessary to pay
attention to the sensitivity axes directions (according to labeling).

Elements and parts of the object, where the Magnetometer is installed on should
be made of non-magnetic materials. Magnetometer should be mounted as far as possible
from other devices with magnetic elements. Preferably Non-magnetic connectors should
be used at the Magnetometer connection.

3. STORAGE AND TRANSPORTATION

3.1. Storage

Magnetometer should be stored in the standard pack.

Guaranteed storage life - 2 years.

Storage conditions i heated storage facilities at 1 0 € 3 8 temperature and <90 %
air humidity. It is allowed temperature increasing up to 45 ¢ at <90 % air humidity for 6
moths in total during the storage time.
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3.2. Transportation

Magnetometer transportation might be done via railway and air transport in the
hermetic cab or via motor transport at speed set for the these vehicles.

Magnetometer while transportation should be kept in the standard package or as a
part of device at -45 to + 85 u temperature.

Appendix 1.
Magnetometer Dimensional-Installation Drawing
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Appendix 2.
Typical supply current vs. supply voltage
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Appendix 3.
Connection description
Wire Color DB-15 pin # | Functional description
Red 1 +Vcce
Green 2 RS-232 device data Out (TxD)
Blue 3 RS-232 device control In (RxD)
Black 4 COMMON
Brown 5 COMMON
White 6 RS-422 Output line B
Yellow 7 RS-422 Output line A
Gray (Orange) 8 nAlarm
9 0 I1n.c.

The device has two serial interfaces: RS-232 for data output and control and RS-422 for
data output only. Serial data on TxD of RS-232 interface duplicated on RS-422 interface.

Interfaces work in asynchronous mode, 115200 bps, 8N2

When RxD signal active longer than 100 milliseconds device is entering in Sleep Mode.
Exit from Sleep Mode is not immediate - delay takes a few hundred milliseconds.

For normal operation we strongly recommended connecting line RxD to COMMON or to
negative potential (up to 112 V).

nAlarm is an Open Collector output with a current limiting. nAlarm active when Device Sta-
tus Word is not null.
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Appendix 4. Data output format

Information packet CRC16
Preamble (FFh) 4 8 254 bytes ( 30siohy| (exclude preamble)
~ Header Data packet
0 0 16 byt ~
(2 bytes in current version) 4 bytes 0 0 250 .b y 2 bytes
(28 bytes in current version)

CRC16 is a 16-bit CRC (Cyclical Redundancy Check) with an FFFFh start value and
A001h polynomial (ModBUS® RTU i like CRC). CRC16 calculate for Information Packet
only (exclude preamble).

Table 1. Information packet format

Offset Length (bytes) Description
0 4 Header. See below for more information
4 26 ( 0 06 2 5| Data packet. See below for more information
Table 2. Header format
Offset | Length bytes) Type Value Description
0 1 BYTE 1 (1 & | Device address. In current version always 1
1 1 BYTE 73 In current version always 73
2 1 BYTE |1 or 2 (| Datatype.Incurrentversioni 1 or2
3 1 BYTE 26 ( 0 0] Datalength. In current version always 26

For compatibility user software must check all fields in header.
Appendix 5. Data packet format

Table 1. Packet type 1

Offset | Length (bytes) Type Description
0 2 WORD(LE) Internal time counter value (msec)
2 2 WORD(LE) Device status word. See below
4 4 Int32(LE) Magnetometer X component (nT)
8 4 Int32(LE) Magnetometer Y component (nT)
12 4 Int32(LE) Magnetometer Z component (nT)
16 4 Int32(LE) Magnetometer Module (nT)
20 4 DWORD (LE) Firmware revision
24 2 Int16(LE) I nternal technol ogical
*LEiALi t tinge lEywtde order (LSB first)
Table 2. Packet type 2
Offset Length Type Description
0 2 WORD(LE) Similar to Packet type 1
2 2 WORD(LE) Similar to Packet type 1
4 4 Int32(LE) Similar to Packet type 1
8 4 Int32(LE) Similar to Packet type 1
12 4 Int32(LE)) Similar to Packet type 1
16 4 Int32(LE’) Similar to Packet type 1
20 4 DWORD (LE) Serial number
24 2 Int16(LE’) Similar to Packet type 1

*LETALI t tidge IlEyntde

Device Status Word format

Fi

rst

8 bit

s (0 o6 7

order

(LSB

) of

first)

t he aesv.i cLea s3t a8t ubsi tVs

Warning Flags. Device can work properly only if all Fatal Error Flags are 0.
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Table 3. Device Status Word format

Bit #

Description

Flash critical data CRC Error

ADC Fatal Error

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Flash additional dada CRC Error

ADC is not ready (after power up or exit from Sleep Mode)

Reserved

Reserved

Reserved

Reserved

Reserved

alnloin2alo|mNo|olswiv = o

Reserved
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