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gj_ 24 Bit Data Monitoring and Data Logging System

s DLM?24 GradMag®

TheDataL ogging and Monitoring System DL M 24 isavery flexible multi-channel measurement systemfor avariety of
applications. It combines a precise 7 decades data acquisition with the GB memory capacity of today's SDRAM
boards. Battery operation, itsfast fibre-optic inter face (BiFOC) additional to the RS232 standard interface, and the
full support of GPSdatafor global timeand position synchronization arefeaturesto match complex measurement tasks
especially outside the lab environment. The DLM 24 system can be controlled by anotebook dueto aPCM CIA card
supporting up to 4 of the 20 MBit/s fibre-optical interfaces. A unique phase synchronized fibre-optic network enables
simultaneoustriggering of several unitswith sub-microsecond accuracy. Delta-Sigma converters are used to provide
thehugedynamicrangeand highlinearity.

Acquisition Unit DL M 24-Cx Memory Unit DL M 24-M x
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The memory unit DLM24-Mx offers 1 or 4 optical data inputs and 4
memory slots for SDRAM modules of 128, 256 or 512 MB size
covering up to 2 GB or 500 million data points. Each fibre-optic
interfaceis capable of a2 MB/sdatarate resulting in amaximum speed
of 8MB/s. TheDLM24-Mx isableto serveup to four DLM24-Cx units
and permits autonomous measurement control and data acquisition
without acomputer. The SDRAM modules are buffered by an internal
rechargeable battery. In a fibre-optic network the DLM24-Mx
synchronizesthe clock and servesasarouter. Complex simultaneously
triggered networks with over 1000 units can be operated in a cascaded
structure with up to 5 levels. Global time and co-ordinates are offered
when combined with a GPS or DGPS system. Globa time
Py L e Cneqrermes vt synchronization with microsecond accuracy is supported using the
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Type |DLM24-C4|DLM24-C8|DLM24-C12|DLM24-C16 |

Differential Inputs 4 8 12 16

The DLM 24-Cx offers 4, 8, 12, or 16 simultaneously triggered true
differential inputs (+/- 10 V) for data acquisition with its 24 bit ADCs.
The sampling rate may be selected from 0.1 Hz to 10 kHz. Built-in
digital filters can be chosen and complemented with user defined
transfer functions. As an example a low pass filter with 120 dB
attenuation within 12% of the sample rate is possible. While fully
digital, the filtered signals can still be monitored as analog signalsin
real-time with an oscilloscope using the 4 built-in 16 bit ADC outputs
to be connected to any of the inputs allowing free scaling and offset
compensation. While optimized for the frequency range up to 300 Hz
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Type |DLM24-M1|DLM24-M4

theDLM24-Cx can beoperated upto4 kHz withal0kHz samplerate. optical inputs 1 4
100 v Ver satility
10 VvV
The high flexibility of the DLM24 system is the result of combining
gV 24 bit ADC operation, real-time 16 Bit DAC analogue monitoring
>
o 100mv and event generation, battery operation, fibre-optical data
s 10 mv transmission, notebook access using the PCMCIA fibre-optic
'§ interface, today's mass stor age capabilities, GPS or DGPS support,
- digital filtering and intuitive software to form a simultaneously
£ 100 pv triggered multi-channel and even multi-device measurement system
s network. A variety of goplication specific conversion modul esadapted
00 e Ty T tothe 24 bit performance of the DL M24-Cx isunder preparation. These
1av | hdbla ma ko iaiiid = add-on modules are interfaced by the 19-pin input connector of the
(S SR o A DLM24-Cx featuring 4 true differential inputs, stabilized bipolar 12 V
10 mHz 100 mHz 1Hz 10 Hz 100 Hz power source, high precision reference voltage, digital 1/0, and one of
frequency the 4 DAC outputs, al of them accessible by the customer. Available
Noise spectrum of the DLM24-Cx . The input signal is generated by alow components ae ultra IOW noise pr_eampllflers Ll CukE = 2
distortion signal generator operating at 30 Hz. pV/CHz, DAC modules, high precision AC or DC current sources,
K sample rate : 400 Hz, bandwidth : 100 Hz, 2 data points ) Cock-i namplifiers, or multiplexers.
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Application

The brand GradMag® indicates that the DLLM24 series has been devel oped to get high resolution magnetometer data to form magnetic gradients by
software algorithms. This requires high precision and linearity together with simultaneous triggering. Eight magnetometer channels are sufficient to
calculate the full magnetic gradient tensor and to build a system for localizing magnetic dipoles. In cases where analogue signal subtraction is still
used because of its precision the digital alternative is now available. It is especialy suited for the dynamic signal calibration when using complex
calibration coefficientstogether with thetimederivative of thesignals. 6 decadesof signal cancellation can beachieved.

Ground loops especially between instrumentation and computer interfaces are history. Data acquisition inside magnetically shielded roomsor EMC
measurementsare easily donewithout any 50 Hz or 60 Hz interference. Simultaneoustriggering of any DL M24-Cx unit connected to thefibre-optic data
transmission network isguaranteed by aspecial master / slave concept |ocking the phase of all the network's 20 MHz fibre-optic signal s serving as clock
referencesfor all individual units. Thelarge semiconductor based memory of up to 500 million data points (with 4 modules of 512 MB) combined with
small power consumption allow for 24 hours of autonomous data collection with e.g. 16 channels at 400 Hz samplerate. Much longer unattended data
acquisition (e.g. 180 days, 8 channels, 4 Hz samplerate) is possible when using e.g. aconventional solar panel in connection with the battery. Together
withaGPSor DGPS system any datapoint can beglobally synchronized with microsecond accuracy and tracked down according to UTC co-ordinates.

Duetothe BiFOC's2 M B/sdatar atethe measured dataare transferred into the computer in reasonabletime. The built-in real-time clock permitstime-
controlled measurement protocolseveninvolving the DA Csasevent generators. Asan option additionally tothe4 on-board DACs, the24 Bit ADCscan
bereplaced by 16 Bit DACsthus supporting up to 20 DAC channels or transforming the DLM24-Cx into amulti-channel function generator. With the
PCM CI A fibre-opticinterface card the power of the DL M 24 systemiscombined with theflexibility of anotebook computer. Glassfibres can be chosen
instead of the PMMA fibresin caseswherealong rangeinterconnection isof theessence. (e.g. longunder water sensor chains).
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Software

The DLM24 system comes with its GradMag® software currently running under Linux and WinNT / Win2000. Other operating systems may
be supported on request.
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Basic Version as Delivered with the DL M 24 System Optional Extensions

e remote measurement control of al functionsof theDLM24 systemup | e
to one (optional up to 5) cascading level (1 DLM24-Mx, max. 4
DL M 24-Cx, max. 64 channels) in thefibre-optic network O

e Visualization of dataintimeor frequency domainfor max. 16 channels

FFT vs. time representation with color encoded amplitude to display
spectral variationsintime (waterfall)

calculation of auto-correlation, cross-correlation and transfer-
function

e "datamicroscope" to magnify and scale agraphically selected part of o digital filtersfor off-line data analysis
t?? EI ot.;t'hisfeatureismandar[ory todeal withthehighdynamicrange | o generation of arbitrary digital filters
ofthesystem e simultaneous display of more than one data window
° stliie:jna[?nﬁguration and user specificinformation are saved together o external triggering of the system
e data are stored in ASCII or binary format (IEEE compatible, 32 bit ° S.Jpport of the function-generator mode for the DACs
signedinteger) e script control for fully autonomous measurements
o public file / data format allowing other software to interact viafile | ® SuPportof multi-level cascaded systemsin anetwork
interface

e supportof digital real-timefilters
ko comprehensive documentation of al features (online-help, CDROM)

Specifications
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Acquisition Unit DL M 24-Cx

Memory Unit DL M 24-M x
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Delivered Items

battery and charger with compl ete cabl e set
DLM24-Cx and/or DLM24-Mx
installation CD with basic software

hard- / software documentation

Optional: field case

resolution ADC seetable and figure Noise Spectrum memory sots S —
noise level <1uV/CHz with low noise signal generator at 30 Hz
input voltage range +/- ]L_lo Vv sample rate: 15625 Hz, bandwidith: 4 kHz SDRAM 64 - 512 MB modules
crosstalk =-120dB s inrzé?ffagznnels % I g BiFOC, RS-232
bandwidth filter dependent, max. 4 kHz 1¥ . gt oS > [8MBls 5
sample rate range <0.1Hz- 15kHz 190 m¥ & our;put EREE > MB/s
DAC 47 16 Bit, 100 kS/s 0 my B q
no. of channels 4,8,12,16* 1my ! %L ppwer gonsumpﬂ on = ZVY ,
interfaces BiFOC, RS-232 100 v i | s di mens_ons [mm] 205° 145° 50
power congjmption 2-4\W 10 pwv I.I -'|‘h 19 buffer time >5h (512 M B)
dimensions [mm] 205" 145° 90 o e E weight ca 0.8kg
Weight 1.3-15 kg fragensy | Hz  18Hz 100Hz 1 kHz j \ j
* true differential inputs ( Fibre-Optic I nterface Interface Card ﬁ
BiFOC HSCOM
- — baud rate 20 MHz card type PCI, PCMCIA
Nekee O TEatE e DI MZHOR datarate 2 MB/s baud rate 20 MHz

frequency[Hz] 1 50 | 200 | 1000 | 2500 protocol hand-shake input data rate 2MB/s

noise [UV/CHzZ] <1 | <1 1 14 | 110 type of fibre duplex (PMMA, glass) interfaces BiFOC

eff. resolution [Bit/CHZ] | >23 | >23 | >23 | 195 | 16,5 j max. fibre length 40 m (PMMA) driver Linux, WinNT/2000/XP

RAM 8MB
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Data Logging and

Monitoring - System DLM 24

Overview —/

in: channel 1 -4
charger battery 12V robe A digital I/O: 2 lines
12V e36,  |jocovvscovvoog 12V, 6.5Ahnh :
. out: £ 12V, ref. 5V
110 - 240 V prim. —‘ analog A
memory unit conversion unit obe B 'o? F;“ﬁ';ge'zﬁfs
1gital . Ines
12V DLM24-Mx bidirectional DLM24-Cx m?t: + 12V, ref. 5V
= optical analog B
u interface 7
power §4DII?/IAI§M 20 MBd power 24-bit ADC
supply > 2GB ===z=z=zzz=z=z=z=zzz| | supply digital
Q BiIFOC filter in: channel 9 - 12
T - digital 1/0O: 2 lines
timer o= 5
. o === ot probe C out.:n;ﬁ)g/,éef. 5V
fff interface controller
ﬂ“ — T
EE I 58 8 in: channel 13 - 16
i RS 232/ ABCD digital I/O: 2 lines
" GSMxx r out: £ 12V, ref. 5V
BIFOC  GPS/Aux RS 232 4 x real-time FroiE D analog D
analog out 16 Bit J
—— Typical Applications———
PC
inputs BiFOC magnetic measurement X
PMMA / glas PCI fluxgates, AMR, I .
) Y
trigger 1/0 J— GMR, Hallsensors
tilt measurement @
HSCOM
PMMA =ee| 20 MBd b k
_ sroc | NOteboo
trigger /O — PCMCIA acceleration measurement ﬁ
dc-/ rf- SQUID Q @
p Accessories N analog electronics @
i . ™
field case PMMA to glass converter
over 1 km distance bridge
measurement
PMMA 12V
e
N NG J .
P N - photonics «
anti-aliasing connectivity «
filter box
Butterworth analog LEMO EMC , remote measurement, seismics
| ethorder [ 110 — —  19-pin g . ik v
: potential differences, vibration, magnetic
+/- 12V, Gnd | Idi@Jital 110 signatures, magnetic source localization,
L ) U e traffic monitoring and control
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