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FVM400 VECTOR MAGNETOMETER
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FVM400 VECTOR MAGNETOMETER
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FVM400 VECTOR MAGNETOMETER

FVM-400

100,000 nT 1 nT
2

(X, Y,2)
3 nanotesla (nT), microtesla (uUT)
REL
8-pin microDIN

8
FVM-400 9600 RS-232
FVM-400 Snapshot Record Manual

Snapshot 75 69.5

RS232

(R, D, 1)

milligauss (MG)

REL

AC

Record 30 17.4

Manual



FVM400 VECTOR MAGNETOMETER

FVM400
1
XY, Z + 100,000 nT 1nT + (0.25% of reading + 5 nT)
R(esultant) 173205 nT InT * (05% of reading + 5 nT)
D(eclination)? + 180 degrees 0.1 degree 1 degree
|(nclination)? + 90 degrees 0.1 degree 1 degree
125°C+ 5 20 nT
ZX XY
3 XY
DAC
3 K2
1,2,4.8,16,32,64,128 None
+ 25V + 25V
2441 x gain p VInT 244 VInT
+ 1% + 5%
12 Not applicable
0+ 5mv 0+ 5mv
DC 10Hz( ) DC >100Hz
1
2
SnapShot Record Manual
525 525 525
7.5 30
695 / 174 |/
RS232 9600 , one start bit one stop bit  no parity.
X v + 0.25 Z
+ 0.25



FVM400 VECTOR MAGNETOMETER

0 50
v . 550 W
- 24 4
FVM-400 10
FVM-400 FVM-400
150

254 mm W x 254 mm H x 1006 mm L (I"W x 1"H x 4"L).
100 mm W x 44 mm H x 193mm L (3.94"W x 1.73"H x 7.60"L).

4 16 LCD LCD 60 mm L x 24 mm H (2.36”L x0.95"H).

FvM400 ON/OFF
FVM400 LCD
3 3
microDIN FW400
FVM400 3 RS232
FYW400 FYM400
FWW400
\M400F FVM400
Xy Zz 2
o L
FYW400 + 102,400 nT
FwW400 "O.L."
FW400 10

"Press any key to start"

FVM400
FVMA00  MANUAL

20

FVM400

FW400



FVM400 VECTOR MAGNETOMETER

LCD
FW400 16 x 4
3

DAC

FVM400

CURSOR INDICATES
s SELECTED COMPOMENT

X/-39 474 nT 1
Y -18.511 nT 1
7 -43 067 nT 1

H{mmn )i( 04

W W
DIGITAL ANALOG  STATUS IMFORMATION
BATTERY BATTERY
STATUS STATUS

POWERDOWN MODE

FVM400

DAC
GAIN

Keypad Controls

A -39.474 nT A
¥ -18, 511 nT 1
Z -43 067 nT A1
o o o

VECTOR
[FUM-400  wucliiicen |
" ™
"Remola | (Coord ) [Sample | [Snapshol)
L J L uris) [ manm) | Recon)
(Calbrale} Rel ™ [Sorean

[DAC

LSUSF'E'"; L o by U RS?'EEJ

—— - J[aT ]

e

MACHTYRE ELECTRONIC DESIGH ASSOCIATES

3,68

FVM400



FVM400 VECTOR MAGNETOMETER

FVM400

FVM400

REMOTE
COORD
UNITS!
SNAPSHOT
RECORD!
MANUAL*
SAMPLE
CALIBRATE

GAIN
REL

SCREEN
PWR DN
SUSPEND

DAC
RS2321

RS232
XY Z R D I
nT, mT, MG
75
30

DAC 0,+FS FS
DAC
j 8 DAC 1

LCD
10
FWM-400
FWM-400
REL GAIN

REL GAIN

DAC
RS232

REL GAIN

ALT

ALT

LCD FVM400

ALT
ALT A

ALT



FVM400 VECTOR MAGNETOMETER

Calibrates
Calibrate DAC
DAC
+S 100,000nT DAC -FS
DAC 4 3 +FS
20,000nT 2 FS 2
20,000 nT 2 +FS FvM400 Calibrate
Coord
Coord 3
1. COORDIMATE SYSTEMS DEFIMITION
—— -
&
Yz
\ BASE
FvM400
R(resultant) D(declination) I(inclination) X=Y
D X=Y X
X

D -180° + 180°
| X-Y
I -90° +90°
DAC
DAC FVM400

Buffer - DAC Shepshot

30 75 DAC Gain
Gain

-10 -



FVM400 VECTOR MAGNETOMETER

Gain
GAIN DAC
GAIN DAC M V/nT
1
100,000 nT DAC 50,000nT DAC
4096 1 8
Gain Scale Factor (u V/nT) | Range (nT) Resolution (nT)
1 24.41 + 100,000 50.00
2 48.83 + 50,000 25.00
4 97.66 + 25,000 12.50
8 195.3 + 12,500 6.25
16 390.6 + 6,250 3.13
32 781.3 + 3,125 1.56
64 1.56 mv/nT + 1,563 0.78
128 3.13 mv/nT + 781 0.39
GAIN 128 2 1
DAC Rel
Manual
FvM400 AT Manual
ispend Man
(ABSor REL) Sanple Man
ALT Manual
Syl
(Shapshoat, Record or Manual)
FVM400
Sugpend
Quspend FVM400
FvM400
Suspend
Pwr Dn
Pwr D
FvM400
FvM400
X
FvM400

-11 -

DAC
12

Manual Sarple,

Manual

FVM400
FVM400



FVM400 VECTOR MAGNETOMETER

Record
AT

Rel
Rd E

Recor d

Maximum positive change = +100,000 nT - initial field value
Maximum negative change = -100,000 nT - initial field value

Remote
Remote

RS232
RS232

Sample

Screen
Screen

Snapshot
Shapshot

67.5

Suspend

FVM400

FVM400

7.5

FVM400

30
17.4
(ABSorREL)
@
XY
Gain

Rem

RS232
RS232
Sanple
1
DAC
Snp
Press any key to start

-12 -

DAC

Remote

(ABSor REL)

(ABSor REL)

FVM400

Rec
)
Memory - RS232
RS232
1



FVM400 VECTOR MAGNETOMETER

Units
ALT Units nT-y T-mG-nT
FVM400 8 microDIN
+5
100Hz FVM400
10Hz
DAC FVM400 DAC
(ABSor REL).
Gain DAC
Rd

G 4 - S51G GMND

G-
MOTE: X, ¥, ANMD £ ARE RAW
AMALOG OUTPUTS WHILE X,

Ty Y OAMD S ARE PROCESSED

5 - AUXILIARY ANALDG QOUTPUTS

ANALOG OUTPUT CONNECTOR
( VIEWED FROM REAR OF CASE )

FVM400

Xt Y+ Z'DAC R D

-13 -



FVM400 VECTOR MAGNETOMETER

—— CENTER OF ¥/ £ SENSOR
( ZI1S INTO PAFER )

|t 154 o CENTER OF X SENSOR
CONNECTOR
[— — — ______ﬁi_________________i
50 |
| | I: = |
1-'“'r | | o |
| |
| | |
* | | } == /|
e ————— < - - - — =
[ 4.00 T
TOF VIEW

L

oK)
S—
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]

SIDE VIEW

X RJ458
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FVM400 VECTOR MAGNETOMETER

FVM400 RS232

FVM400
1 Shapshat Record / / /
FVM400
RS232
FVM400 FVM400 3
D D IBMPC
com
DTE
RS232 D
2 X FM400
3 RX
7 SG
9600 onedathit eght databits no parity bit onedop bit ACII
<cr>- 0AH FVM400
<EOT>- 04H
FVM400 1 3 ASCHI FVM400 <EOT>
ASCHI "A" "E
FVM400 FVM400
Rem Remote
FVM400

-15-



FVM400 VECTOR MAGNETOMETER

Command Description Responce
* Set the FGM-5DTAA A<EQT>
X ABSOLLUTE
? A<EOT> <comp I>, <comp 2>, <comp
3><cr>D<EQT>
D Sapshat Record  Manual. A<EOT> <type>!, <coord>2, <mode>3,
<comp 1>, <comp 2), <comp 3>
<cr>.... <comp 1>, <comp 2), <comp
3> <cr>D<EOT>
GM AOD<EQT>
A1D<EOT>
GC AOD<EOT> X R
A1D<EOT> Y D
A2D<EOT> Zorl
GX AOD<EQT>
A1D<EOT>
SMO ABSOLUT A<EOT>
SM1 RELATIVE A<EQOT>
SXO A<EOT>
SX1 A<EQT>
SCO X R A<EQOT>
SC1 Y D A<EOT>
SC2 z | A<EOT>
RS 75 SEC A<EOT>D<EOT>
<EOT> "D"
RR 30.0SEC A<EOT>D<EQOT>
<EOT> "D"
1<type> Sapshat, 'S' Record ‘L' Manua ‘™M
2<cord> 0 1
3<mode> 0- 1- 1 2- 2
3- 1 2 4- 5-
6- 7-

-16 -




FVM400 VECTOR MAGNETOMETER

nT

Tesla T Ampere/meter A/m

Ampere/meter

cgs 1

1nT=1y
1G=10y
1A/m=4rx 10" Oe
1T=10'G
ImG=0.1pT

FW400 nfT puT mG

6 FW400

-17 -
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FVM400 VECTOR MAGNETOMETER

FVM400 2
(
FVM400
signature
FVM400
. FVM400

. FYM400

FVM400

FVM400

R=|JX*+F +2?)

X=H-cosD
Y=H -sinD
Z=R-sinl

R:
H=

D = tan™ (X/¥)
I =tan™'(Z/H)

light poles

FVM400

Coord

H+Z?

' +27)

]+Ir]

-18 -

LCD
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FVM400 VECTOR MAGNETOMETER

.X Y Z

FYM400 D

FVM400

FVM400
R
Coord
Y
I
Coord X
CITY H(nT) Z(nT) R(nT) I(deg) | D(deg)
WASHINCTON, D.C. 20,535 | 49,866 | 53,929 67 -13
NEW YORK, N.Y. 19508 | 51,553 | 55,121 69 -13
MIAMI, FL 25,721 | 39,768 | 47,360 57 -3
CHICAGO, IL 18,643 | 53,922 | 57,054 71 -1
DENVER, CO 21,509 | 50,636 | 55,015 67 n
SAN FRANCISCO, CA 20,609 | 49,765 | 53,854 67.5 19
LOS ANGELES, CA 25283 | 42,260 | 49,246 59 14
SEATTLE, WA 19,208 | 52,742 | 56,131 70 20
NEW ORLEANS, LA 24,797 | 43902 | 50,421 61 2
BOSTON, MA 18,881 | 52,003 | 55,324 70 -16
FVM400
vr
FVM400
FVM400

-19 -
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FVM400 VECTOR MAGNETOMETER

mzp)

10.
1.

13.

14.

15.
16.

FVM400
FVM400
FVM400
2
X (X
y 2
X FVM400
X
X
X 7
XY Z
;
X
XY z FVM400
X Y
XY Z FVM400
10
X Z X,Z
Y Y
XY Z FVM400
X 1
z 10 15

-20 -

(mx, my;, mz)

180

(Mm%, My,
(REL messurement mode)
2
Y
XY z XY



FVM400 VECTOR MAGNETOMETER

OBJECT UNDER
5 ] TEST
S =2 x LONGEST OBJECT
DIMENSION

PROBE ¥

GEOMETRIC
CEMTER

( )
uvr

X 9 X Y Z

0.5

1/ 3
2
d = {-”:,_-“1 '{Hn”‘}: .]II_IP)
|.[R|;"{R: ]'Ul B 1]
R R S S d

mx, =(X, X, )r'/4
my, = [}u }.rll-.ll }"rl; /2

mz, = I[Z,_, —Z }-r‘" /2

-21 -



FVM400 VECTOR MAGNETOMETER

Xo, Yo, Z0 Xo Y z 1 180
Zyg 14 Z

my, =X, +X,,, )r /4
my, ={}':| + }’]#[,}'J"H /2
mz, =(Z,+Z, )1 12

!

XY Z
FvM400 FVM400.
___________I
| ANALONG POB !
SEMSOR |3 ANKLOG 1 POLE 10 Hz o 4 CHAHNHEL BOWER
= JASHE T OME TER L% PASS FILTER 27 RIT ADC COMDITIONE R
: POWER 1
| Ofl | OFF !
ANALOG [ ZPOLE 10 4 CHAMMEL - !
A ITPUT LOWY PAESFLTER 12 BIT ADC |
i
1
i ! !
I
i
Lo o o o e o o ——— ——— ——— ——— — ——— ——— —— I I ______ — ——
HAT TERY
IMPLIT

DIEITAL PCEB

R&2i2 1L o RS22 Sha 16 BIT
FaH CONVERTER MICROPROCE S50H

KEY P D: 4 i

INFUIT B
U
23K E PR :’) g .::::;, E".; RAM
7 LINE ¥ 16 CH 0e - OC
LCD CesPLAY id:b CONYERTER
FVM400

-22 -




FVM400 VECTOR MAGNETOMETER

FvM400
3
3
4
ADC
ADC
1
TTL-to-RS232 TTL
FvM400
FvM400

32 EPROM FvM400
8 RAM
FvM400 1 69.75

- DAC

four pole Butterworth filter.

DAC
DAC

PCB PCB 3
2
3
22 AD 1
ADC
1 16 4 LCD
RS232
RS232
FVM400
TTLt0-RS232

Sapshot Record Manua

10Hz
Nyquist frequency

RAM FVM400

EEPROM

DAC
10Hz 10Hz

R D | DAC

DAC

-23 -

10Hz

Gain



FVM400 VECTOR MAGNETOMETER

FVM400

w

i

_ ]

A

sH gz N1

FLUXGATE

SIGHAL WINDING PERMEABILITY
ACROSS RING CORE

. SN

Hexc

EXCITATION u

WOUND ABOUT SIGHAL
RING CORE I
EXCITATION Ti2
FIELD T
9
4-79
8

=24 -



FVM400 VECTOR MAGNETOMETER

10

Rf

FVM400

1/2

SYNCHROHNOUS
DERMODULATOR

B FLIP
DSCILLATOR |3t [ 5p

33 g ?-{ 3G
g SEMSOR v

10 FVvM400 1
AC
1
2 10Hz
low passfilter 550 kHz ADC 73Hz
frequency
y | sinafff
|H(f)=| —=
'l
fs 279Hz f

-25.-

Vo

Butterworth
acorner



FVM400 VECTOR MAGNETOMETER

fo - FaHr #o = 165 Ha o= 2.8 H I = 1 Hz
70 Hr : -
AL OLE pirpod DIGITAL | | 4 POINT | o DATA BPCINT | o APOINT |-
18] .I ‘ :ll.lll [~ LE¥F ! “-I.-'l.'.-'l R .II_" r‘"lljl WRRECTION A E e 2 T BRG] =i s Ay
1 3 |

SR —

I
|
I
L

o
]
1
1
1
1 I
L | SamrLE _4,._: 2 | 1
T KHE O 0 TSl 1 174 Hr 435 Hr
P

- '
b A
R 10 Hz
,,r\-lj|:l;|llll. - 2 POLE —] [T F(
LIPF

| o
1

PLA&Y AR 5
OATA #

L a’
BLFFER [ plt!
LT o

RE DO LG

RO
11 FVM400
ADC 155Hz acorner frequency 8
1 69.75
DAC DAC DAC
Shapshot
39Hz 8 1
174 Record 8 1 2
LCD MANUAL Sample

-26 -




FVM400 VECTOR MAGNETOMETER

FVM400
FVYM400
MEDA
FVM400 DIGITAL
PCB PCB v
6 FVM400
PCB PCB
PCB PCB 2
6 FVM400
Manufacturer Part Number Type
Evercady No. 522 Alkaline
Duracell MN 1604 Alkaline
Evercady El46X Mercuric Oxide
Ultralife UOVL Lithium

-27-



FVM400 VECTOR MAGNETOMETER

FVM400 ON OFF FVM400
1.
2. Qo
3. 10
4. FVM40
FVM400 FVM400
AC
FVM400 AC AC 120VAC 60Hz
9VDC 200mA 21x55mmDC
AC
12 VDC FVM400
FVM400 1 FVM400

MEDA National Institute of Standards and Technology (NIST)

Macintyre Electronic Design Assodtes, Inc. (MEDA)
MEDA

MEDA MEDA

134-0083 5-32-8
Tel : 03-5667-3051  Fax: 03-5667-3050
e-mail info@optimacorp.co.jp

URL  http:/Mmww.optimacorp.co.jp
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