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TABLES

Table 1. Model 520/520C System Specifications

12

Table 2. Front Panel Description
Table 3. Rear Panel Description

14

Table 4. Model 520/520C Sensor Constants

18

Table 5. Model 520/520C ASCIl Commands

20

Table 6. Model 520/520C ASCII Memory Access Commands

4

21

APPLIED PHYSICS SYSTEMS, INC. | APPLIEDPHYSICS.COM


https://www.appliedphysics.com/

et
\\ APPLIED PHYSICS
Y SYSTEMS

DOC PN: 260-0003 DOC DESC: Model 520/520C User Manual MAY 2026 REVISION: C

1 - INTRODUCTION

The Applied Physics Systems Model 520 fluxgate magnetometer measures the
field simultaneously along three orthogonal directions and is displayed on three
front-panel 3-1/2” digit liquid crystal displays.
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2 - SYSTEM SPECIFICATIONS

The system specifications for the Model 520/520C are displayed below.

Table 1. Model 520/520C System Specifications

Electrical

AC power Requirements [Fuse 115V or 220V

(See rear of instrument for

specific fuse type)

Current Consumption 115V: 1.0 Amp
220V: 0.5 Amp

Digital Output

One packet per second

Environmental

Operating Temperature Range | goc to 70°C
Performance
Noise Level 0.3 nT/Hz (3x10® G/Hz) @ 5 Hz

Frequency Response

DC to 500 Hz (-3 dB)

Linearity over £1G

<0.1%

Drift in Zero with Zero
Temperature

<InT/°Cc (10° G/°C)

Drift in Full Scale Output with
Temperature

<0.01%/°C

Sensitivity Range (full scale)

Sensitivity at output BNCs

1000 MG 10 V/G (0.1 V/ pT)
100 mG 100 V/G (1Vv/ uT)
10 MG 1V/mG (10 v/ uT)
Orthogonality between axis +0.2°
Alignment of sensor package +0.2°
withsensor reference surfaces
(Probe Housing)
Offset Capability Selectable (Model 520C only)
Low Range 0to 1 mG
High Range 0 to £1200 mG

APPLIED PHYSICS SYSTEMS, INC. | APPLIEDPHYSICS.COM
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Physical

Probe Size (WxHXxL)

1"x1"x 3"

(25 x 25 x 76 mm)

Probe Weight (Shielded 40z (13 Q)
Enclosure)
Model 520 Console Size (WxHxL) | 8.5"x 4" x15"

(216 x 102 x 381 mm)

Model 520 Console Weight

7 lbs (3 kg)

Model 520C-Console Size
(WxHXxL)

8.5"x 6" x15"

216 x152 x 381 mm

Model 520C Console Weight

9 lbs (4 kg)

Cable

Shielded 8-conductor

15' (4.7 m) length

Cable Connectors

Bendix PTOG6 style
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3 - MECHANICAL FEATURES

Below are the mechanical features of the Model 520 and Model 520C.

3.1 - FRONT PANEL OF MODEL 520

Figure 1. MODEL 520 Front Panel

L I

h & W

1. Power ON/OFF Indicator LED 6. Axis's Output Select
2. Power ON/OFF Switch Indicator LED
3. Range Select Indicator LED 7. Axis's Output Select Switch
4. Range Select Switch 8. Cable Connection
5. Output BNC Connection 9. Zero Adjustment Pots
10. Displays
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3.2 - REAR PANEL OF MODEL 520

Figure 2. Model 520 Rear Panel

1 2 3 4 5

~ 110VAC 1AmpSB.
220 VAC .5Amp SB.

UNTAIN VIEW, CA
ETOMETER

—

Voltage Outputs (X, Y, Z)

Digital Output (USB)

Power Line Voltage Select Switch
Fuse Holding Case

Power Cable Connection

Label

SIS AR
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3.3 - FRONT PANEL OF MODEL 520C

Figure 3. Model 520C Front Panel

10
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1. Power ON/OFF Indicator LED 6. Axis's Output Select
2. Power ON/OFF Switch Indicator LED
3. Range Select Indicator LED 7. Axis’s Output Select Switch
4. Range Select Switch 8. Cable Connection
5. Voltage Output BNC 9. Zero Adjustment Pots
10. Displays

Model 520C only

1.

Offset ON/OFF Indicator LED

12 Offset ON/OFF Switch

13. Offset (Null) Adjusting Knobs (Coarse)
14. Offset (Null) Adjusting Knobs (Fine)
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3.4 - REAR PANEL OF MODEL 520C

Figure 4. Model 520C Rear Panel

APPLIED PHYSICS SYSTEMS, MOUNTAIN VIEW, CA
5208 FLUXGATE MAGNETOMETER

e Voltage Output Connectors (X, Y, Z)
 Digital Output (USB)

o 110V/220V Selector Switch

e Fuse Holding Case

e Power Line Voltage Select Switch
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Front Panel of both Model 520 and 520C

Table 2. Front Panel Description

NAME

FUNCTION

] Power ON/OFF LED

The red indicator light is on when the power
is on.

2 Power ON/OFF Switch

Power: The power switch controls the power
to the instrument.

3 Range Select LED

The indicator light on the range that you
selected

4 Range Select Switch

The range switch has 3 positions: 1000 MG,
100 mG, 10 m@G. This switch is toggle to select
positioned depending upon the level of
magnetic field to be measured. The 1000
MG range is used to display fields up to 1300
mMG. The 100mG range is used to display
fields up to 130 mG. The 10 mG range is used
to display fields up to 13mG.before
saturation.

5 Voltage Output BNC

A female BNC connection to connect the
cable to measuring equipment

Axis’s Output Select Indicator

Light on the axis (X, Y, Z) the axis's output

LED that you selected
This switch is used to select the axis (X, Y
or Z) which is connected to the front
panel output BNC connector. This output
can be connected to an oscilloscope,
7 Axis's Output Select Switch

strip chart recorder or spectrum
analyzer for analysis. Output resistance
of the signal is 1 KQ. Output full- scale
voltage is +10 volts for £1000 mG, 100

12

APPLIED PHYSICS SYSTEMS, INC. | APPLIEDPHYSICS.COM



https://www.appliedphysics.com/

et
\\ APPLIED PHYSICS
Y SYSTEMS

DOC PN: 260-0003 DOC DESC: Model 520/520C User Manual MAY 2026 REVISION: C

MG, £10 MG and 1 mG, depending
upon the range selected.

The APS Model 550 3 Axis Fluxgate Probe
8 Probe Connection connects to the console at this connector
using the supplied multi-conductor cable.

The three front panel zero adjustment
screws control three fine zero adjustment
9 Zero Adjustment Pots potentiometers. They allow the display and
output signals to be adjusted to zero when
the magnetic field at the probe is zero.

X. Y and 7 liguid Crystal Displays: three 3%
digit displays indicate the level of the

10 Displays magnetic field (in milliGauss) measured by
the probe. The magnetic field for each axis is
displayed simultaneously

Additional Front Panel Features of the 520C System

1 Offset ON/OFF Indicator LED | Light on when enabled

This switch enables precision offset

12 Offset ON/OFF Switch .
capability on all 3axesup to 1G.

These potentiometers enable independent
Offset (Null) Adjusting Knobs P P

13 course (large values) adjustment of the
(Coarse) )
offset on each axis.
- These potentiometers enable independent
Offset (Null) Adjusting Knob
14 (Nul) Ad] 9 fine (small values) adjustment of the offset

(Fine) )
on each axis.
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Rear Panel of both 520 and 520C

Table 3. Rear Panel Description

NAME

FUNCTION

] Voltage Outputs
Connectors (X, Y, )

A BNC connector is provided for each axis to
permit simultaneous monitoring of the
magnetic field signals measured by the
system

2 Digital Output (USB)

A USB connector is provided for digital serial
output.

Power Line Voltage Selector
Switch

The Model 520 and 520C systems are
equipped with dual transformer windings
that allow operations on either 110V or 220V.
This option is indicated by the presence of a
screwdriver adjustable voltage selector
switch on the rear panel of the instrument.
This switch should be adjusted to match the
supplied voltage.

4 Fuse Holding Case

Wiring of the console is protected by an
easily replaceable 0.8 Ampere fuse.

Power Cable Connection

Power is connected to the console using the
supplied power cord.

CAUTION: SERVERE DAMAGE TO THE INSTRUMENT MAY
RESULT IF INPUT POWER AND VOLTAGE SELECTOR SWITCH

DO NOT MATCH
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3.5 - CABLE AND PROBE

Figure 5. Cable and Probe

1. Multi-conductor Cable
2. Applied Physics Systems Model 550 Probe
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3.6 - MODEL 520/520C PROBE
MECHANICAL DRAWING

Figure 6. Mechanical Drawing for Probe
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4 - ADDITONAL FEATURE (DIGITAL OUTPUT)

Digital Data Output is shown below.

Figure 7. Digital Data Output

1 2 3 4

11392 counts, 347.66 milligauss]
13391 counts, 408.66 mill igauss)
6900 counts, 210.57 milligauss)

11393 counts, 347.69 milligauss)
13391 counts, 408.66 mill igauss)
6898 counts, 210.51 milligauss)

Digital Data Output

1. Axis

2. Raw value in Hex [Ex: 2C80 = 11392)
3. Raw value in Decimal

4. Calibrated value in milli-Gauss
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5 — MODEL 520/520C SENSOR
COMMANDS

Magnetometer Sensor Constants All constants are stored as hex values but can

be entered in decimal format using the XwcYiZ format e.g. Owc21i100<CR>;this

command stores the hex value 64 in constant 21.

Table 4. Model 520/520C Sensor Constants

Byte .
Function
Constant
Sensor Address 0-98 (decimal input format), default 0.

00 Address 99 is unique and can be used to issue commands
regardless of the actual system address. For instance the
command 99sd will cause the system to respond and send data
regardless of the system address.

Auto Send Flag. 01=90 (5Ahexadecimal) to start auto sending on

01 power up, default 01=0
Correction Level. Set data correction level for ASCII transmissions,

02 default 02=01
02=00 Send raw A to D count value
02=01 Send calibrated data (in Gauss)
02=02 Send both temperature uncalibrated

and temperature calibrated data

03 Sensor serial number default 0

04 Not Assigned

05 Not Assigned

06 Not Assigned

07 Not Assigned
Auto Start Mode, default 08=01

08 Send one ASCII data packet on power up
00

Continuously send ASCII data packets on power up
01

18
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Continuously send binary data packets on power

1 up

09

Baud rate lock
09=5A for any baud rate other than 9600, (default 00)

Power On Baud Rate

if binary constant 09=90 (5A hexadecimal), default 10=11

To change the baud rate with any of the commands listed above,
set binary constant 09=00. Once the baud rate is set to the
desired value, set 09=5A once again.

10=10 | Baud rate 1200

10=11 | Baud rate 2400

10=12 | Baud rate 38400

1

Running Average

The maximum A to D conversion rate is 100 samples per second.
(Values of constant 11 less than 6 behave as if the value is set to
6.)

Auto Send Delay

The default is 100 decimal (64 hexadecimal).

Command Echo Flag.

Set constant 13 to a nonzero value to stop the echoing of input
commands. Turning off echoing also turns off the power on
output message. (Default 0)

14

Temperature correction value at 25C

If the temperature measured at 25C is too high by 3 degrees then
set constant 14 to +3.

15

Temperature correction value at 100C

If the temperature measured at 100C is too low by 2 degrees then
set constant 15=-2.

16-75

Reserved for internal calibration

19
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6 - ASCIl COMMANDS

The Model 520/520C sensor transmits data in the following formats: ASCIl and
binary. ASCII - The ASCII protocol is based sending ASCII characters (commands)
to the Model 520/520C to obtain data.

Table 5. Model 520/520C ASCIl Commands

Commands | Function
X Send Data where X is the sensor address (0 to 98)
XSD
All Latch Data
ALD All sensors listening acquire and store data for later transmission.
‘o1 X Send Temp, where X is the sensor address and Temp is the

system temperature in degrees Celsius

When the command ALD is issued the magnetometer latches and
stores the data and upon the next XSD command sends the
latched data. After sending the latched data, the system returns
to a free running state sending the latest conversion when
replying to further XSD commands.

20
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6.1 - MODEL 520/520C ASCII MEMORY
ACCESS COMMANDS

Table 6. Model 520/520C ASCII Memory Access Commands

Commands

Function

oL

Zerol
Enables a write of system constants. Sensor response to this
command is "Enabled”. Note that 0 is not the system address

XwcYbZ<CR>

System constant write format using hex data

where X is sensor address,

Y is the constant to be written to,

Z is hex data to be written and <CR> is a carriage return.
When the carriage return is typed the sensor transmits the
entered value for the constant. If the format is incorrect the
sensor transmit the message “Error incorrect format’

XwcYiZ<CR>

This command is similar to the preceding command except the
data to be is Is in decimal format

XscYb

System constant read format where X is sensor address and Y is
system constant. Data read is in hex format

Xsc*b

Read all system constants where X is sensor address and * is a
wildcard. Data read is in hex format

Xsc*i

Read all system constants where X is sensor address and * is a
wildcard. Data read is in integer format<XMSB><XLSB><

Xst*

Send all temperature sensor calibration data where X is the
sensor address

0x80

Send Binary Data (Hex Command)

Binary data is sent in two bytes with MSD sent first. Full scale is +
0.68 Gauss. Multiply magnetic field value in Gauss by 30,000 to
obtain the binary data. Use twos compliment for negative
numbers. See Binary packet structure below.
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6.2 - MODEL 520/520C BINARY MEMORY
ACCESS COMMANDS

Commands | Function

Send Binary Data (Hex Command)

Binary data is sent in two bytes with MSD sent first. Full scale is +
0.68 Gauss. Multiply magnetic field value in Gauss by 30,000 to
obtain the binary data. Use twos compliment for negative
numbers. See Binary packet structure below.

0x80

Binary packet structure:

<0X06><0x01><ADDR><XMSB><XLSB>><YMSB><YLSB>><ZMSB><ZLSB>

<TempH><TempL><RPM-H><RPM-L><CRC1><CRC2> <0X06><0X04>

where <xMSB>is the X axis most significant byte, <xLsB> is the X axis least
significant byte etc.

Temp is the system temperature and <CRC1><CRC2> is a 16 bit Cyclic Redundancy
Character calculated from <XMSB><XLSB><YMSB><YLSB><ZMSB><ZLSB><Temp>. If
0X06 occurs in the data or temp bytes substitute an additional 0X06.

All occurrences of the 06 byte in the data section will be doubled to 06 06. 06 is
used as a control token, so doubling it indicates that it should be treated as
data. If you plan on performing a CRC calculation, all instances of 06 06 in the
data should be converted to a single 06 beforehand.

Example
Below is an example of a binary packet (converted to hexadecimal).

06 0180 00 00 4B 8E C8 BE 00 26 00 00 AG 12 06 04

22
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Performing a CRC calculation on the bytes in red (excluding the leading 06 and
the 06 04 tail but including the CRC) should result in zero.
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