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Magnetometer (MAG)

Instrument Characteristics:
• Dual-range, single triaxial fluxgate magnetometer
• Wide dynamic range: ± 0.01 nT to ± 65,536 nT in two dynamic
ranges: ± 512 nT and ± 65,536 nT
• Allows for testing in the Earth’s field without special equipment –
significant simplification and cost savings
• Instrument heritage spans > 30 years and > 40 instruments
including VOYAGER, WIND, NEAR, ACE, DMSP, LP and MGS
• Fluxgate sensor & electronics manufactured and tested at GSFC
and integrated into IMPACT IDPU and Boom
• Fold-back current limiting isolators to protect IDPU power supply in 

case of failures
• MAG software already developed by UCB for MGS and LP
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Magnetometer (MAG)

FLUXGATE MAGNETOMETER  SIMPLIFIED BLOCK DIAGRAM

COMMON DESIGN WITH VOYAGER AND OTHER 
FLIGHT INSTRUMENTS. STILL OPERATIONAL 25 YEARS
AFTER LAUNCH
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MAG Performance Requirements

Description Goal Requirement Source 
Noise level 0.01 nT  0.05nT  Derived from MRD 

4.7(K) and solar wind 
charateristics 

Absolute Accuracy +/- 0.1 nT +/-0.1nT MRD 4.7(K) 
Range +/-512 nT, 

+/-65536 nT  
+/-512 nT  MRD 4.7(K) 

Drift +/-0.2 nT/yr +/-0.2nT/yr Derived from Absolute 
accuracy & MRD 
4.6.2.6.1 

Time Resolution 1/4 sec. 
1/32 sec. (Burst) 

1 sec MRD 4.7(K) 

 

CDR

PDR
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MAG Resources

• MAG Sensor
– 0.25Kg
– 0.5W Operational/Survival heater

• MAG Front End (in IDPU)
– 0.30kg (excluding tray)
– 0.38W

• MAG Heater Control (in IDPU)
– 0.07kg

• Telemetry:
– 398bps

• 8Hz 16-bit 3-axis vectors plus overhead
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MAG ICD
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Boom Suite (Stowed)
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Boom Suite (Deployed)
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Magnetics Hot List
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Magnetics Hot List (continued)
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Magnetics Hot List (continued)
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Magnetometer Parts Engineering and QA

The overall applicable document is the IMPACT/PAIP 
• Code 695 Parts Engineer to Verify Quality Level, Radiation Tolerance, Operating 
Temperature, and GIDEP Alerts Before use or Procurement for Flight
• EEE Parts Selected and Tested per 311-INST-001, Quality Level 2 (or PPL21)
• Plastic Encapsulated Microcircuits (Not Listed in 311-INST-001) are Allowed if 
Equivalent Hermetic Parts are not Available.  Plastic Parts to be Tested per 
IMPACT PAIP, which Includes DPA, Temperature Cycling, Burn-In, and Highly 
Accelerated Stress Testing (HAST)
• Radiation Effects: All MAG parts have been characterized to a total dose 
>10Krad without shielding. Shielding does not make much sense for STEREO. 
• SEU’s – MAG is not sensitive to SEUs and uses latch-up proof CMOS ICs.
QA:
• Manufacture, assembly and inspections by pre-qualified GSFC support 
contractors compliant with S311 requirements and/or ISO9001
• Electrical adjustment and testing, qualification, environmental testing performed 
in house at GSFC – Only manufacturing and assembly services provided by 
support contractors
• Identical materials, processes and parts used in >30 flight projects
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Magnetometer Calibration, Integration and MO&DA

• MAG calibration will take place in house at GSFC if the MAG Test Facility 
becomes available in the near future. Currently non-operational
• Backup plan is to use the Wallops Island Magnetic Test Facility which is 
fully operational and has adequate performance to fully verify 
IMPACT/MAG performance
• Other calibrations/characterizations performed within Code 695
• MAG will be integrated with the IMAPCT IDPU and boom at UCB/SSL
• Initial checkout performed using IDPU simulator and boom test cables
• Procedures similar to those used for the MGS/MAGER and Lunar 
Prospector MAG/ER are being updated

MO&DA: Other than discussed previously (rolls) the MAG is a fully 
automatic instrument that requires little commanding and MO planning 
during routine operations. At most a few commands per week which will 
be integrated with other IMPACT activities
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Magnetometer Verification Matrix
      Revision Date: 9/7/01

Revision Number: 1

Level of
A

ssem
bly

Item

E
lect. test, rm

. T
em

p

B
ench C

alibration

E
lect. T

est, hot

E
lect. T

est, cold

V
ibration, S

inusoidal

V
ibration, R

andom

S
hock

A
coustics

T
herm

al V
acuum

V
oltage m

argins

T
herm

al cycle

T
herm

al balance

>100 hours O
peration

E
M

C
/E

M
I

M
agnetics

B
akeout

C
ontam

ination
Comments

C Sensor, EM X X
C Sensor, F X X X X H H H X X H H H H X
C Electronics, EM X X H H H
C Electronics,F X X X X H H H H X H H H H H X

Legend:
Level of Assembly Unit Type X = Test required

A =Analysis
C = Component BB =Breadboard H =Test at higher level of assembly
I  =  Instrument EM =Engineering Model (Boom for sensor, IDPU for electronics)

PT =Prototype
PF =Protoflight
F = Flight

Hardware Description Test

Verification Matrix for STEREO/IMPACT/MAG
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Magnetometer System Level Tests

Spacecraft system level magnetic testing is a MUST and will involve two 
main tests:

1. Static test to determine the residual magnetic field of the spacecraft. 
This will require that the spacecraft be suspended form an overhead 
crane or mounted on a non-magnetic handling fixture. Special ground 
based magnetometers will be used to measure the field

2. Dynamic test to determine the magnetic fields generated by currents 
circulating in the spacecraft and the actuation of motors and relays. 
Field is measured with MAG and ground based magnetometers

These tests are verification test and not “discovery” tests of the magnetic 
performance of the spacecraft
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IMPACT/MAG Current Status

• Baseline design was optimized for surface mount components to
miniaturize instrument electronics. Surface mount inductors successfully 
built and tested for MESSENGER ETU
• 90% of engineering schematics and drawings completed
• Miniature coaxial cables provided by UCB were tested successfully on 
fully functional MAG breadboard
• Flight fluxgate sensors have been fabricated and assembled. Ready for 
integration with MAG electronics
• 16-20 bit sigma-delta low power A/D converter(s) selected for
implementation. Identical to NEAR, MESSENGER
• Interfaces to IDPU and Boom defined. IDPU MAG simulator is being tested
• Magnetics Workshops and characterization efforts for spacecraft and 
instrument components conducted on a regular basis
• Manufacturing contracts in place for flight electronics
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IMPACT/MAG Current Status

• Procurement of surface mount components ~75% complete
• Heater board layout is complete and board is being manufactured
• Thermal design update conducted by UCB – consistent with previous 
results on similar missions. Heater board sized to deliver 1W max but 
expected level is within allocation (0.2W)
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