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Product Description

The V9 is the latest multi-function geophysical receiver,
designed as a major upgrade to the V8. It features
modern hardware, up to 96 KSps sampling per
channel, large graphic display, and wireless
connectivity. The system includes five electric channels
for IP and CSAMT, and three magnetic channels
optimized for high-productivity TDEM applications.

The V9 is easier to configure and operate, delivers
higher data quality, and records faster at each site than
the previous generation. A single software platform is
used for system setup, field data Quality Control, and
data processing for all MT and CS techniques.

The V9 also offers improved time synchronization, with
support for GPS, BeiDou and includes a more robust
timing board.

Supported techniques include MT, CSAMT, and TDEM,
with more to come: TDIP, SIP, DC resistivity, and
FDEM.
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Compatible with TXD-1 driver, Transmitters (TXU-30+/TXU-30, T3,
T4), TDS-1000 high-sensitivity sensor loop, MTC-155/185
sensors and legacy sensors AMTC-30/MTC-50H/MTC-80H.




V9 Components

1 |Power/Record button and indicator

2 |4.3 inch colour display (800x480 pixels)

E1 (Ex) electrode connectors
E2 (Ey) electrode connectors
3 |E3 electrode connectors
E4 electrode connectors
ES5 electrode connectors

Ground electrode connector

Wireless antenna

12V DC power input

LAN connector
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GPS antenna connector

H1 (Hx) magnetic sensor connector
9 |H2 (Hy) magnetic sensor connector
H3 (Hz) magnetic sensor connector

10 |SD card button and indicator

11 |SD card slot and cover
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Equipment Required for TDEM

Transmitter Side

o T4
o Power source for T-4, either:
m 12V batteries in series (24V
to 72V), or
m Phoenix battery pack
e 12 or 14 AWG wire for
transmitting loop
e TXD-1 transmitter Driver
o TXD-T4 Cable
o SD Card
o GPS antenna and cable
o 12V Battery and Battery cable

Receiver Side

e \/9 Receiver

o GPS antenna and cable

o 12V Battery and Battery
cable

o SD Card

o V9 license for TDEM
technique

TDS-1000 receiving loop(s)

o 10-10 pin cable(s)

General equipment

e Layout Sheet

e Laptop

e EMpower v2.56 or
above (Field QC
computer doesn’t need
a license. License
required for the
computer managing
survey data)

Tools & Supplies

e Handheld compass

e Measuring tape

e Multimeters (Analog and
digital)

Pencil and permanent marker
Wire cutter

Electrical tape / Flagging tape
Tarp

Note: the use of a handheld GPS
can be helpful to set up the
transmitting loop, especially when
using a large loop.

The T-4 can transmit up to 40A. This electrical current can cause serious injury or
death if mishandled. Please read and follow all safety instructions in the T-4 manual.
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@® Prepare - EMpower

Configuring TDEM Acquisition

Receiver Type: V9 %

Recording Calibration 1 System Tests
MT III White Noise
1. In the Prepare module, select the V9 from T siosill] -
Receiver Type and set the Recording type to R =t | e —
Receiv yp g typ = = 4
2. Fill out the TDEM Config form, considering: @ o

o Local power line frequency - It's important to thisto
the local power line frequency since EMpower will only | @Q TDEM Config - EMpower X
offer Transmission Frequencies that do not receive . R o o
interference from the local power line. \ | To learn how to use the _

o Transmission Frequency - Lower repetition rates \.| CSAMT technique, consult Locel power ne frequency S 1z -
capture later time gates, helping to resolve deeper the CSAMT Operation L e St el I
layers. The trade-off is that, in noisy environments, Manual (DAA31). Transmission Frequency 5 Hz 3
earlier time gates are resolved more slowly due to raeaites Beientime: BN TXD 1 =
fewer repeated deterministic waveforms per second. Transmitter type: T4 2
m Note that V9 innovations allow to resolve early time Loop fength: 100.00 m -

gates (i.e. 30Hz time gates) when transmitting 5Hz Fop s K00 >
or 1Hz waveforms. Lonp e 1 >

o Current Sensor Serial - For T4, the current sensor is Hommaniey ook 1234
internal, use the serial number of the transmitter (4 S
dig[ts) Current Sensor Serial _12_3:’1 ______

:L « Accept | % Cancel

3. Click the Accept button 6
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Configuring TDEM Acquisition y————

File Receiver Schedule Timezone

Newi b GhlaNT T g
Lload Ctrl+O 4 Channel H1 =
1 Magnetic channel settings |
Sensor Type TDS1000

4.1. Enable only the magnetic channels in use to Gain Normal
optimize SD card space and avoid confusion Low Pass Filter @ TDEM
when processing the collected data 7 - e :
4.2. Select the Gain, in most situations Normal Gain N Y pp———
is best for TDEM operations

5. The default Sampling Rate for TDEM is
96,000 sps

7 Save  Ctrl+S i , i
4. Define the Magnetic Channel Settings ucronsd M R |

Transmitter Frequency: 5Hz
Transmitter Waveform: TDEM Bipolar 50%

6. Fill in the Configuration Layout

1) N\ - ‘
L Receiver Count Required - EMpower X CG/)C""“Q”’B“"“ BRI '
7- Save the Conflg flleS :SurveyName
H i i ? ! Site Name
7.1. Select the number of receiver(s) of the same type E°W iy, FEcEvers are going to be used? P
7.2. EMpower will create one config file for the e : =  Compary name
transmitter and one for each receiver | o Conce } Configuration Notes .
The same configuration file is saved for all instruments. Controlled source Config Save 1/3 - EMpower O e il
Therefore, a saved SD card can be used for the driver or a For contralled source recordings multple config flesneed 0. |\ 1y gp g
receiver(s), because no serial number is required. NSt e theioibersortiE o Co'n i
Please ensure SD card 1 is inserted. When ready, click Ok and time for the aCQUired data in
navigate to where you want to save the file. EMpower
) 7
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Transmitting Loop Installation

1. A clockwise current (viewed from above) generates
a downward (positive) magnetic field at the loop
center.

2. The loop wire should run from the "positive"
transmitter output, clockwise, to the "negative"
transmitter output.

3. The transmitting loop size can vary from a few
tens of square metres to several hundred square
metres. Increasing the current will extend the
latest detectable signal.

Note: For a very large transmitting loop (deeper exploration),
contact Phoenix

Transmitting loop




Transmitter setup

1. Connect the positive (+) and negative (=) cables of
the transmitting loop to the corresponding T-4
Transmitter plugs.

2. TXD-1 connection
o Battery
o Ground electrode (optional)
o GPS antenna

3. Connect the TXD-1 to the T-4

3.1. Connect the TXD-T4 cable from the the TXD-1 Driver
connector to the T-4 EXT 1 connector

4. Connect the Battery pack or 12V batteries in series
(24V to 72V). For more details and safety
considerations consult the T-4 manual.

+ -
Battery pack

The T-4 can transmit up to 40A. This electrical current can
cause serious injury or death if mishandled. Please read and
follow all safety instructions in the 1-4 manual.

PHOENIX Geophysics
Current Source Model T-4

INPUT
ON @ INPUTON
) REVERSE
OFF BATTERY

@® TMING BATTERY VOLTAGE

CURRENT (4)
EXT 1 Low HIGH

TEST- EXT 2
4 TIMING

METER

2 3
1@4
MINIMUM 5

@ HcH @ gﬂTPUT

@ CONTROLON
DAMPING

10
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V9 Connections
TDEM

Start by connecting:
1. Ground electrode

2. TDS-1000 loop to channels H1(Hx), H2(Hy) or
H3(Hz) for a central loop setup.

3. GPS antenna

4. 12V Battery

11




Receiver Setup for Central Loop TDEM

After installing the transmitting loop, for central loop
surveys, set up the TDS-1000 receiver loop at the center
of the transmitting loop.

Ensure to use the same polarity for the transmitting and
receiver loops and the TDS-1000 receiving loop:

e Transmitting loop orientation explained in previous slides
e Set up the TDS-1000 loop with its bubble level facing up.

In case of a mistake, a reverse polarity recording can be fixed later in
EMpower (see page 20)

Receiver Connections
o Battery
o TDS-1000 Sensor loop
o Ground electrode
o GPS antenna

TDS-1000

12



Considerations for Fixed Loop TDEM

If the transmitting loop is large, in fixed loop survey configurations, up to three coil sensors can be connected to
each single V9 receiver, up to 120 m apart, to acquire several points simultaneously.

One or more receivers can move with they multiple sensors within (or even outside) of the transmitter loop,
acquiring a grid of TDEM points with a single transmitter layout.

13
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Starti

ng transmission

Generating a frequency waveform

1. Turn

on the TXD-1 Driver by pressing the power

button and wait until both LEDs buttons turn solid

blue
2. Turn

on the T-4 by turning the Input Power switch

to the ON position

2.1.
2.2.

2.3.

Set the TIMING to EXT 1

Set the METER to LOW or HIGH (see the T-4 manual for
details)

Set the DAMPING value. Most common value is 2 (see
the T-4 manual for details)

3. When both LEDs of the TXD-1 are solid blue, start
the waveform and current recording by pressing the
power button

3.1.

The Timing LED in the T4 will turn ON:
If transmitting at 1 Hz, the Timing LED is flashing red
If transmitting at 5 Hz, the Timing LED is fast flashing
red
If transmitting at 30 Hz, the Timing LED is solid red

(')--

@ Turn on the TXD-1
Starting Acquiring GPS Ready

SD

Recording Process

Ready Sensors Recording
Detection
(') — - E e .
SD = I .
PHOENIX Geophysics
Currs@ce Model T-4
INPUT - —
$°N . G v il i N ngPUT
| | il ON
REVERSE |} & @ Low
OFF ® Garrery - .RESET
@ TMNG BATTERY VOLTAGE CURRENT (A) @ CONTROLON
RORE (HIGH DAMPING
2 3

EXT 2
@) TR METER

15
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Receiver Operations

1. Turn on the V9 receiver by pressing the power @ Turn on the receiver
button and wait until both LEDs are solid blue. | Staring  Acquiring GPS _Ready
o I . | |
2. Start the recording by pressing the power button sD S EE—
@ Recording Process
Take note of the current value displayed on the T-4 Ready Sensors Recording
screen, as it is required for data processing. i Detection
0 | I . I .
Review the progress in the V9 screen by pressing the Sv——1 — L —
SD button

o Channel details
o TDEM live Decay plot

16



Stop the Operations

1. Stop the V9 recording first by pushing its power
button, followed by stopping the TXD-1
transmission by pushing the power button
briefly.

2. Turn off the T-4 output by flicking the switch on
the right hand side to the “reset” position.

3. Turn off the TXD-1 and the V9 receiver by
holding their power button for more than 3
seconds.

4. Turn off the T-4 by switching the Input Power to
the OFF position

@ Stop Recording

d) Recordlng Savi

SD m =m 1]

ng Data
EENNEN

@ Turn off the receiver

0 Powering off
O mrEnm
Sp  iEEEEEEE

Off
I

Ready

PHOENIX Geophysics
Current Source Model T-4

INPUT
@ *ou @ INPUTON

® REVERSE
OFF BATTERY

EXT1 @ TIMING

BATTERY VOLTAGE
EXT1

TEST:
) d

TIMING DRIVE

EXT 2

TIMING

CURRENT (4)
Low HIGH

METER

OUTFUT

@ HIGH @ ;

@ Low .ON
RESET
@ CONTROLON
DAMPING
2 3

MINIMUM 5

17
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° EMpower Geophysical Software
. ) @ Field QC - EMpower
- by Phoenix Geophysics

1 Hz (16m 4s)

[ Prepare ] gmi’ Approved © # unapproved () % Rejected
1. From Field QC, click View Data button and @ ------- — e B I
select the recording from the SD card or from l :2} ____________________________________________ :
your Computer [ Mar\“age ] Recording ID: 11121_2026-04-08-173531

Start time: Apr 08 2026 13:35:31 (Local) Eastern Daylight Time (GPS -04:00)
. . N . About - Exit Stop time: Apr 08 2026 13:51:35 (Local) Eastern Daylight Time (GPS -04:00
2. Review the Recording Information and edit [ H\ ]| = AR
the information if necessary '.
b Field QC - Selection - EMpower Opetalor(c):

Company name:

3. Verify the Magnetic Channels information and  f--=---oocooocoocoooooo o .

Check quality of acquired data : Syl B & TDEM =
. f . d ————————————— [Fossssoosooos Declination: ~ 0.00° &
correct if require Vi clbaton | Generste and view albrations | | o 1vz

1
1
1
1
1
1
1
1
i
L] i
1
1
1
1
1
1
1
1
1
1

Monitor receiver  Monitor receiver status Tnrgat-thf —==-==--=-= il

4. Enter the Transmitter Configuration il ainalaleinateiestetelstelellsleleisleisisteisilsleisislsisiisi il |

View self-test results - Check results of receiver chal 3

o Transmitter Loop Width, Length and Number of : Channel Sensor Detected Serial # Polarity | Gain | LPF[Hz] | DCV] i
Tu rns l H1 TDS1000 ~ TDS1000 55103 [:] Inverted | x1 | 80000 l 0 d
) - NA meted | N/A | NA | NA

o Current - Use the values noted from the T4 screen, as L - . LUAI soc o
they are required for data processing. @)

- . . Transmitter Configuration '

o Ramp time - (consult page 24, for field QC using the TR —— = |1
correct value is optional, but it must be correct when | Tiemerie Lot 10000 m 2
interpreting and exporting) 1 Curent: 17.00 A 8 i

0 Ramp Time: 0.00 ps v 1

These values are required to display the resistivity Transnisson Frequency: 11z

CU rve . 6) View Recording Details

5. Review the information on View Recording
Details (see page 22)

19



Field QC - TDEM Results

| Sodked Waviorm | Decq i
‘Stagked'Waver)
TDEM 30Hz - TXD - H1 - 3 Shedited

_______________________________________________

. ¥ .ng?i?:z rermrRn e Oy e O uwmma Ot QY
§ U T————
v mal} —— o=
6. Click View TDEM Results button, EMpower will | 7. Ao e—
display one window per H-channel I | b o vt
7. Stacked Waveform - Evaluate signal quality, detect | - [ e 11
inconsistencies, and compare waveform behavior P S || S
across Channels' @ TDEM Processed Data - H1 - EMpower X i 0.00° s

Stacked Waveform  Decay  Resistivity

7.1. Arecording has a reverse polarity when the first @
spike in the Stacked Waveform is negative. In =

Stacked Waveform

Magnetic Channels

j R::ev‘é:‘\;ffcrm Channel Sensor Detected Serial # __ P_Ia_nty; .
SUCh Case CheCk the lllnvertedll boX for that H , s H1 Tps1000 ~ TDS1000 55103 I_lﬂ\fﬂ_&d_' | x1 |80000| 0
channel to fix the polarity. j LT | [ —— = B
8. Decay - Displays the energy returned by the geology |1/ |~ = . W o=
q . . 4 J Transmitter Loop Width:  100.00 m
at different times after transmitter turn off. 4 ) e
9. Resistivity - Obtained from the decay curve " T
measured by the receiver and the transmitter 5| v T ST

TDEM 30Hz - TXD - H1 - 30 Hz - Unedited
TDEM 30Hz - TXD - H1 - 30 Hz - Unedited

parameters provided. This is a volumetric apparent
resistivity. Later times corresponding to deeper layers.

* TDEM 30Hz - TXD - H1 - 30 Hz - Unedited

* TDEM 30Hz - TXD - H1 - 30 Hz - Unedited |

5

@

10. Evaluate the recording quality and classify T A A 1801 M
each recording as 'Approved' or 'Rejected' """"
20
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@ Recording Details: 11121_2026-04-08-160348 - EMpd (A= et =
Q Internal Temperature - EMpower
. . Battery Voltage
- | ) o~ ' - Recording Details @ Internal Temperature
OI'U U O RecordingID:  11121_2026-04-08-160348 A , , 2
Survey Name: 9797 ’ T T T T
Station Name: 5 Hz i t1275E 304
Company Name: » % 9 91
Receiver Type: V9 ’ 4 £
. . : , £ 5 2}
Review that the followi ng Instrument Serial: 11121 o > 1nest 5 2t
aQ
thi A Ar=my] Operator: CF EE CD MU ! £
levels are within valid limits for | * : e : , 2 2}
. Instrument Info \ 12:05:00 12:10:00 12:15:00 5k
quality control: osverson: 125400 s Eeen. L [@ @t tioe <
Motherboard Model: N — 080120 CPU Temperature
N _c
1. Battery Voltage Motherboard Serial: 034023 Soog e
o .
<o
Battery: Low: 12.615 V, High: 12.799 V i 1 Details_ 1 7 - 47t ]
2. Internal Temperature Temperature:  Low: 25°C, High: 30°C  v'1_ Details 17" g af ]
CPU Temperature: Low: 42°C, High: 47°C ¥ 1 Defgils F============--———====-=----—1 ---o» §ast ]
3. CPU Temperature Stacking Info § aaf :
Base sampling rate: 96000 E 43t
H Tranmitter Waveform: TDEM Bipolar 50%
4' Number Of Satellltes Number of frequencies: 1 a2f L i L i L
rmmmm---a 12:05:00 12:10:00 12:15:00 12:20:00
. . Frequency schedule: SEVIcAEES | 08.04.26 08.04.26 08.04.26 08.04.26
5. Time Series Level Timing Card =
Serial Number: 213608 - - Firmware Version: 01000002
6_ Freq Uency SCh ed u Ie R Madel:- = =~ BTM03-A citrmili e elis s I T [ T )
-7 Channels Details i\
. ‘ ~ N @ satellites Over Time - EMpower X
’ Tag @ Time Series Level - H1 - EMpower X Signal Rangesl = =
@ Frequency Transmission Schedule - EMpower X m Satellites Over Time
Time Series Level - H1 Max Satelites seen: GPS: 10, QZSS: 0
1
Number of frequencies: 1 @ @ ! e . : . —
T r . T o
Transmission cycle: Continuous st o o e s e st s e « Maximum /) =
v . Average / &
Frequency [Hz] =~ Amperes [A] Duration [s] _ 25t B i /,/ % 10 q
i
5 10 » 2 E ] 3
& [ E o §
u =2:5 [ ] Close '_E
| 2 st ‘ . ]
&l . . : : ] 12:05:00 12:10:00 12:15:00 12:20:00
21 12:05:00  12:10:00  12:15:00  12:20:00 08.0.260 08.04.26, 05.04.26 06.04.26
08.0426  08.0426  08.04.26  08.04.26 Time
Time




Estimating turn-off ramp time

Turn-off ramp time can be estimated from loop
inductance and output current values. Multiply
the loop inductance L (mH) by the output current
I (A) to estimate the turn-off ramp time Tr (us).

Approximate inductance values:

AWG 12 or 14 Inductance L (mH)
The turn-off ramp time can be estimated as: Loop size (m)
Tr(us) =L x I 50 x 50 0.4
where: 100 x 100 0.9
L = loop inductance (mH) 150 x 150 14
I = Transmitter output current (A) 200 x 200 20
400 x 400 4.5
600 x 600 7.6
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Managing a TDEM survey

The Manage section of EMpower can
be used to aggregate and manage the
data of all stations in a survey project
through easy-to-use visual tools. To
create or open a project, follow these
steps:

1. Start EMpower
2. Click Manage module
3. Open or Create a Project

3.1 Existing Project
o Select from the list (previously used)
and click Open
Or
3.2 Click Find Existing Project
o Select the Project

3.3 New Project
o Click New
o Enter a project name

4. Click Choose

@ Find Existing Project - EMpower

X

s Look in: Z:\CSAMT FIELD TESTS MECRC T N-S 0
EMpower Geophysical Software B Open Project - EMpower - = .
by Phoeabx Gaophys] = My Computer Name Size Type Date Modified
oenix Geophysics =
Kimberley BC Aug 2017 m Desktop @ CSAMT FIELD TEST1_MAY2021 £t 09/03/2022 7:37 AM
DC. Nlevada 2017 Test preViOUS ly B Documents CSAMT FIELD TEST2_JULY21 Fi..er 12/10/2021 4:52 PM
h 2 PCASTRO CSAMT FIELD...TEMBER_CMU3 Fi..er 13/12/2021 1:07 PM
[ Prepare ] 1 used FELDTESTS D] CSAMT FIELD ..._SEPTEMBER21 Fi..er 05/10/2021 9:54 PM
: »l - i CSAMT FIELD TEST5_OCT21 Fi.er 03/02/2022 527 PM
1 277 |~ Google Drive (G| | @ csamT_TeST_FeB2022 E.t 02/03/2022 145 PM
[ Field QC ] ' e = Pathfinder (Z) TxD1_ABAB_March2022 Fi.er 04/03/2022 1027 AM
4
1 CSAMT FIELD TES
b L . /
v
2) Manage ]— o ' )
| / < 2l @ >
[ About ] { Exit ] . K Select a project | % e
! ! Cancel
! 3.2)
s O . T
________ —————
'l‘v_, Find Existing Project | :' & New : = Remove € cancel
——bateeold gl L S
File Tools View Settings Window Help - 4
Recording Library Processed MT Data Processe ' Create New Project i EMpower ¥
Groups: | None > @| @ | PFiters: None ~le|le
Look in: G2\ - O O O |f,¢ @
= My Computer Name Size Type Date Modified
m Desktop o My Drive Fi..er 09/03/2022 10:08 AM
1000m
Projection: Web Mercator st 4 Documents o Shared drives Fi..er 09/03/2022 10:08 AM
WorldMap @B .mreae \
[ e e e e e e e v Al | @ User
\ Tools ,
I Draganddrop | ] |~ coogle oe .
| d . | =~ Pathfinder (Z))
I recordings or Recorting
I I Recording
= \ | Start time:
5 R I \ A I Duration
g | - ,~ I Survey na
I " ‘~ Station nai 4
| .‘ I Operator(s <
1000, 1
I I "l Wk | Enter a project name ‘: Choose
I layoutGem = = = = m—m—m—m = === == === =-=—=—=—===—=—============ T
| Dedlination Caficel
I GEOPHYSICS |
=1 L R —— e
- e e
2000 ~1000 View Recording Details  Attachments (0) Export la- -~ -
(©0penStreetMap contributors, SEGiM8x courtesy of: © OpenTopoMap(CC-BY-SA)



File Tools View Settings Window Help
Recording Library ~ Processed MT Data ~ Processed CSAMT Data  Processed TDEM Data ~ Processed PNT Data

1 hame Groups: None -0 @ Filters: None -0 @

Transmitter Configuration ~ S5

TXD-1 - 10907
V- 11121 X

,

1. Import the TXD-1 and the V9 receiver - B R

if necessary.

' Company name:

| Layout Geometry: TDEM

. . Lo E ® 5 = O ¢ Approved 0% Una;:p}v{ved O % Rejected
recordings to the project. : o <
g | —— T ! T :
2. Review the Recording Information and ! | oo | 121202604 0816096
- . . . g : I Start t_ime: Apr 08 2026 12:03:48 (Local) Eastern Daylight T?me (GPS -04:00)

M ag netlc C h a n nels , reV|eW |f th e po I a r|ty IS ) : : Is)t;)ittlzrr\‘e Alx;rnossszuzs 12:19:53 (Local) Eastern Daylight Time (GPS -04:00) @
correct (see page 20) and edit the information i o

1 | Operator(s): CF EE CD MU

¥

Northing[m]
5302600

3. Ensure that the transmitter parameters are o e

correct in the TXD-1 recording. EMpower | oz EENNCIE .
. . . . Status. Sensor Detected Serial # Station  Polarity | Gain | LPF [Hz] | DC [V]
WI” aUtomatlca"y Ilnk the TXD—1 recordlng O ¢ Approved O # Unopproved O % rejeciad ooo - TDS1000 55103 @ Olnverted | xt | 80000 | 0

e e e N —S======l— et verted=| N T A= | /A =

to the corresponding V9 recording, and the S imered | WA | wa | wa

Transmitted Spectra

V9 Wi I | U S e th e TX D - 1 pa ra m ete rS to Recording Information [ ] TX;D Selector - EMpower @ X

Recording ID:  10907_2026-05-13-191946

Ao o i ] CE)
Ca I CU Iate th e reS I StIVIty CU rve . (NOte, |f yOU Start time: May 13 2026 15:19:46 (Local) Eastern Daylight Time (GPS -04:00) (EX0. L 20907 E 2 _/Select TXD Recording
Stop time: May 13 2026 16:23:10 (Local) Eastern Daylight Time (GPS -04:00) e e

change a TXD-1 parameter, all the linked V9 result Duration:  1h 3m 24 10907_2026-04-08-173458
. . Survey name: Niagara 2_55_0
curves will be automatically updated) . ,

Station name:  TXD-CS-4fo l

Operator(s): EE,WH 1000m
H Projection: Web Mercator

4. If more than one TXD-1 recordings overlap | oo === W < %@

Declination: 0.00°

with a V9 recording, Click the icon D inthe | = 0

o

V9 recording to select the correct TXD-1
recording to use i Nl R
Dipole distance ©) p.oom N
to transmitter: ) 0.00m :
24 Azimuth: 0.00 ° = S -8834000 e Save Cancel




Processed TDEM Data

Stacked Waveform

________

Resistivity
- H1 - 5 Hz - Unedited

Click on the Processed TDEM Data tab and select a recording from the
timeline or the map, to visualize the following plots: _
The following components are missing
1. Stacked Waveform | and must be entered to the TXD recording: |
2. Decay 5 -> Loop length
L 2w => L vidth
3. Resistivity -z ngi ?ﬁm
3.1. If the Transmitter Configuration data is incomplete, a message will appear gL P
in the Resistivity plot. (consult the previous page)
Use the Stack Rejection Tool (see next page) to edit station data. i 1. .
Time [ms]
[S:ac_ke_d _W_anfSrTE Decay  Resistivity Stad(edWaveform:_Eefar_: Resistivity Stacked Waveform  Decay i_fe_sis_tlv_ity_ L
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= I ; 104} 2
P s .
% } r 105 : e O ] 0 0 P b b i glete ®i *
: 2 100 . Pl e
) 0.005 0.01 0.015 0.02 0.025 0.03 2 * ?E
Time [s] 2 = 2
20F [ 107 —
E‘ 0 _. —' 108}
10
20 { i L L 109 25
0 0.005 0.01 o eot(s)]ls 0.02 0.025 0.03 0.01 01 Time [ms] ! * ot o Time [ms] : °




File Tools View Settings Window Help

Stack Rejection Tool for TDEM R NP STl o

1
O ¢ approved © e: unapproved () % Rejected

~
Site / Workbench Name H Channel TXD Recording Start Date (GPS) End Date (GPS) Duration

Unedited Unapproved

1
b I - (Unedited 10993 - H1 10069 - C1 2025-11-14 17:54 2025-11-14 18:10 16m 18s ‘ :
H 1 1 Unedited Unapproved !
The StaCk edltor IS a tOOI deSIgned to V- (Unedited) 10993 - H1 10069 - C1 2025-11-14 18:11 2025-11-14 18:17 S5m 49s :
H H H @ Stack Rejection - 11121 - H1 - EMpower X )
improve the quality of the resulting 4) L. i
= - o M N _____
. 4 Workbench Name: Workbench 1 ~ I@ = Viewlog Frequency: SHz ~ 4= Previous Stack ,W‘_'w Next Stack‘F!eJect Stack : ~o ./ Editor 1
processed data by remOVI ng nOISy StaCkS Manual Stack Rejection 1\ ults (Cyr(erm using 96/955'[38(57 l\\ s Wavefor:n_ = _De_ca; = _R:S;N;y _____________
1 A
Raw Waveform Stack Bz Stack 1/96 @ Waveform Bz 5Hz *
1. In the Processed TDEM tab, select the | . ovoeemsedesedd . S
a o 8 5Hz Bz All Stacks
. g . §2 I \ —mT N
site, from the list or the map, and click £ — SRl g iR B e e e
32 8 eseeas v 2
the Ed itor button . § -4 . Q Create Workbench -, X ge Stack Rejection - 11121 - H1 - EMpower 5 X
Workbench Name: @ E Workbench Name: Workbench 1 ~ 4 = Viewlog Frequency: 5Hz ~ <= Previous Stack [Stack1/96 =] = Next Staclll_ ‘icc_ept_stick_ 1

2 . C re ate a new Wo rkbe nc h an d d eﬂ ne a Raw| Manual Stack Rejection Results (Currently using 95/96 stacks)

name. é%g‘i oK Cancel _ 4RnwWaveform Stack Bz Stack 1/96 4 Waveform Bz 5Hz
3 5 e
3. Review the data by clicking the i !:T']W‘ | g { : i1 B -t
Previous Stack or Next Stack buttons | L @ cesssni/os 3 T ™ '
4. Reject the stacks that affect the results | 4 | o | B T

Voltage [V/m?]
5]
&

by clicking the Reject Stack button. B /\M - :m::w(s) s
- The rejected stacks will appear in red. Decay e 103,

0.01 0.1 1 10 100
i i o H me from Start of Ramp [ms] 0.0001 o 8 5tz Bz Al Stacks
plot will display the original curve in blue and —____

the edited curve in red Transmitter Waveform Stack Bz Stack 1/96 % izj
5. To restore a stack, use the Accept ko e ; o

Sta C k b U ttO n . ° i Time [s] o o2 o Time frcr1| Start of Ramp [msl]O
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Processed Data Exporter - TDEM

1. To export one or multiple recordings,

select the desired recording(s) from
the table or map and click the
Export Selected button. The data
will be exported in USF format

2. To export all the TDEM Sites
2.1. From File menu, select Export All

TDEM Processed Sites and click OK
2.2. Choose the desired location and click

Accept to save the file.

*EMpower is limited to exporting a single
workbench per site

Q V2.50 (C:/Users/pcast/Desktop/Tests/V2.50)
File Tools View Settings Window Help

- EMpower

Create New Project Ctrl+N ibrary Processed MT Data Processed CSAMT Data Processed TDEM Data Processed PNT Data
———————— ]
Open Existing Project Ctrl+O - - Filters: None -0 e @ 5] Bxport Selected: Site: - H2
: == ===
Recent Projects... 4
TXD Recording Tx Frequency Start Date (GPS) End Date (GPS) “ O 8 Approved ° & Unap
Import Recordings Ctri+l 2 10069 - C1 5 Hz 2025-11-14 18:20 2025-11-14 18:25 I
Y
Import Calibration Files cri+L d S
> = ) 4 ., i - ., AY
Import Processed Data crisr & 10069 - C1 5 Hz 2025-11-14 18:42 2025-11-14 18:49 A\
Export All ReCOrdings thl’l’E > 1NN&a 1 B U~ 2NIE 11 1A 17.E4 2NIE 11 14 10.1Nn '
Export All MT Processed Sites . TDEM Process Site Exporter - EMpower X
Export All CSAMT Processed Sites 100000m ‘ Target Sites - (2 items to export)
Export All TDEM Processed Sites ( /) == —_ _ ) o
Bl @’ -~ BT O CRemmy <] ¢ @ | [10030- H2- Unedited
Close Current Project Ctrl+ S~o 10030 - H2 - Unedited
~
~
Exit Alt+F4 N
A |
Q TDEM Process Site Exporter - EMpower
Target Sites - (13 items to export)
£
@ a 10993 - H1 - Workbench 1
£8 10993 - H1 - Unedited Exporting Format
55 10993 - H2 - Unedited @ o g E 5
ke Universal Sounding Format (U!
@ Select target USF - EMpower 11121 - H1 - Unedited <
11121 - H1 - Unedited
Look in: C\Usersipc..esktopidemo ~ @ © Q| [ 11121 - H1 - Workbench 1 Cancel
11121 - H1 - Unedited T T T
B My Computer|  Name 10993 - H1 - Unedited ‘ .
@l Desktop it
= Documents Exporting Format .
_ pcast
I o Universal Sounding Format (USF) (') . ’0 05 0.1 0 '15
i Time [s]
‘ 3
- - e
File name: EMpower TDEM Site Report - 2026-04-22.usf | Accept || _ _--=7 - 27

Files of type: USF Files (*.usf) ¥

Cancel
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Configuring MT Acquisition it

@ Prepare - EMpower

System Tests
[ = """ > :L_: concor White Noise
CSAMT Parallel Noise
1 . FrOm Prepare, SeIeCt the Receiver Type L) Configuratioﬁ Creator - EMpower 7 TDEM fiettvey Self Test X
as V9 and CIiCk the MT button File Recej Schedule Timezone —
@ e Manual Ctrl+Alt+1 I @ — = -
2. Select the Schedule Mot Sedel 2 P S
. Single Shot Ctrl+Alt+3 J <
2.1. Manual or Automatic Start s Coealtes I @ " Enabled @
2.2. For a specific schedule, use Single Shot, Daily LRy Curl+Alt+5 | Sensor Type MTC-155
or Weekly. For additional dates and times, click Addaenide  Ghilvd .
Add Schedule | ;"‘s::‘/;“ o s
3. Ethernet port (consuit the Remote Networking \ e
manuals) @'R'ecziv'ers;nmg; """""""""""""
ling Mode () Conti sampling @ Sparse high frequency s

4. Define the Magnetic Channel Settings

1

1

1
(See next pages) | Sampling Rate 24ksps High ~ @[] View graphic 20644 MB
1
1

Power Recovery (& [_] Enable |

5. Define the Receiver Settings : , :

o Sampling Mode (Continuous Sampling or Sparse @ ool ot i
high frequency sampling)

o Sampling Rate (see page 34)

__________________________________

Layout Geometry Orthogonal >

Survey Name

i
o Power Recovery (consult the Power Recovery 4 St Name
manual) For more details consult DAA22- | zﬂ"e'm'('s: )
Guide For MT Field Operations i | o> ™" S : .
6. Configuration Layout | Configuration Notes - A jitional information !
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Normal
Electric Channel settings @ Ver Aot

Electric channel settings

1. Select the Electric channel from the
dropdown list.

Positive Distance 50.00 m

2. Enable or Disable channel(s)

o Disable any channels that will not be used
during the recording to save space on the SD
card. For regular MT use only two E-channels.

o Some settings can be configured by using the
right-click menu

i
3. Select the desired Gain and Low Pass Q T

Filter.
o For most applications, Normal Gain and 11 kHz
LPF are best.

Negative Distance 50.00 m

4. Type the Positive Distance and P ff D U - Enabled
Negative Distance of each electrode to Gain

the ground, if known. ek

o If the distance is unknown or changes during
the site layout, the value must be corrected in
Field QC or Manage module before data
processing to avoid shifts in the resistivity
curves.




Normal

Magnetic Channel settings @) e

Magnetic channel settings

1. Select a Magnetic channel from the dropdown list. (@y------_ = PSS L S
, Sensor Type MTC-155 L ~jf
2. Enable or Disable channel '_<_sg-p _____________ Normal ===~ o a
o Disable channels that you do not plan to use during the Low Pass Filter & 11kHz -
recording. This will save space on the SD card. (5) sensors/n 5 .
o Some settings can be configured by using the right-click
menu

3. Select the correct Sensor Type
o If the sensor type is incorrect in the configuration file, the
receiver will display a warning message. However, the
recording will not be interrupted

N\ Enabled

4. Select the desired Gain and Low Pass Filter

o In most situations, the default values are optimized for the
selected sensor type

5. Type the Serial Number of the sensor if required
o The MTC-155/MTC-185 sensors are automatically
detected by the receiver; no manual entry is required in

Sensor Type

Gain »

Low Pass Filter »

EMpower. -

o For other sensors, enter the serial number. If you don’t
know this information in advance, keep field notes to add Some settings can be
this information later, after the recording is imported into configured by using the 3,

EMpower. right-click menu



Frequency Sampling - MT acquisition

Sparse high frequency sampling combined with Sampling Rates

is used for common industrial applications such as oil and gas
exploration, geothermal exploration, reservoir monitoring, and
geotechnical studies.

1. Select Sparse high frequency sampling and choose the
Sampling Rate

2. Enable the View graphic to visualize how the Sampling Rate

options work

2.1. 24 ksps High, use this option for environments with varying or moderate
noise levels (overnight recordings)

2.2. 24 ksps Low, use this option for areas where noise levels are
consistently low (overnight recordings)

2.3. For remote sites requiring extensive recordings, use the 24 ksps
Longterm option to enable weekly or monthly log recordings while
minimizing SD card space usage *Recommended for working with
network remote access.

2.4. 96 ksps Low, use this option for areas with low to moderate noise levels
when higher resolution is required (short-duration recordings).

2.5. 96 ksps High, use this option for environments with moderate to high
noise levels when maximum resolution and signal detail are required
(short-duration recordings).

Receiver Settings

h fr ncy sampling

Samples per:
second

24 kSls
150 sis| |

aaaaaaaaaaaaaa

~ /’ ___________ '
Sampling Rate © ef¥iew graphic I 206.44 MB / Hour | "
q L
24ksps Low “
24ksps High 1 i
Power Recovery . Estimated ddta storage rc-_:‘qwred
96ksps High S per hour based on sampling rate
)
\
]
T 2seconds
IR M IARAnnmm }.Hm
60 saconts g
||||||| T
zzzzz
wosd [ TTTTTT il {1 AT
N 400 s0conds S %

ond.




V9
Connections for MT

Start by connecting:

1.

2.

Ground electrode

Electrodes to channel E1(Ex) (S-, N+) and

channel E2(Ey) (W-, E+)

o Channels E3, E4, E5 are normally not
required in a conventional Single site MT
survey

Magnetic sensors to channels H1(Hx), H2(Hy)
and H3(Hz) as needed

GPS antenna
12V DC Power Source

Network connector (as needed)
33



Recording MT Data

Before starting a recording, execute the @ Briefly press and release the power button

calibration of the receiver and sensors to
verify the operating status of the equipment
and ensure the quality of the recordings
and the reliability of the measurements.

0 Starting Acquiring GPS Ready
S . E—

—
SD e

@ Automatic Start
The recording starts automatically

For more details consult the Guide For MT Field according to the schedule

Operations (DAA22)

. Sensor
_ *For any problems with the SD Card, Detection Recording
1. Insert the SD card and close the lid check the System Troubleshootin (O J i —
manual (DAA24) SD meesss == ==

2. To turn ON the receiver, press the Power

button briefly, wait until both LEDs are @
solid blue The receiver auto-detects serial

@ Briefly press and release the power button

i Sensor
. . number and model for magnetic . .
2.1. LED pattern for Automatic Start recording sensors of the new generation |\ Ready D;tect2 'ﬁ”""ﬂ
3. If the schedule type was configured as (MTC-155/185). The information

. about the sensor is updated on SD I EE .
Manual, preSS the Power bUtton brleﬂy the receiver screen 0n|y at power
and release to start recording on and right after each recording

starts.

Indicators
mmm = S/ow, equal pulses
m— So/id color/ Off
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Stop a recording

-_—

. Press the Power button briefly and release to stop (@ Press the Power button briefly and release
recording

: iy Recording Saving Completed
o Wait until both LEDs are steady blue BN B IEEENEEE EEa—

2. Turn off the receiver by pressing the Power button SD mm wm  wummmnms I—
for a few seconds, until the LEDs will flash red

o Wait until both LEDs turn off @ Keep pressing the power button 3 sec and
release
3. Eject the SD card
o Press the SD card and release, pull the SD card Iy Ready Shutdown  Off
] EENEEEER ]
SD ] EENEEEER ]

Indicators

snmnnnnnm Rapid, equal pu
s So/id color / Off &% /
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Viewing and Managing
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36



P @ Field QC - EMpower

EMpower Geophysical Software (21h 27m 4s)
by Phoenix Geophysics I Status
1O ¥ Approved

1. From Field QC, click View Data [ @) s D R G ()

A ——————— Recording Information

button and select the reco rq ing from @ Pl (s :
the SD Card or from data di rectory [ J | Start time: Apr 08 2026 15:06:37 (Local) Eastern Daylight Time (GPS -04:00) @
Mad‘age ! Stop time: Apr 09 2026 12:33:41 (Local) Eastern Daylight Time (GPS -04:00) /
g H H v ! Duration: 21h 27m 4s :
2. Review the Time Series and the Croor )i mw ||| swermome:  Tmswussc :
S pectl’a ¥ , Station name: :
|I : Operator(s): :
3. Review the Recording Information : - | Company name: U :
L Field QC - Selection - EMpower I Layout Geometry: Orthogonal |
and edit if necessary =00 beeeeeeeeieeeeeeeee. ! il - =i
View data Check quality of acquired data : : Deciation: 200 =1
. . . I SR : Notes: :
4 . Va I |d ate th e E Iectrl C an d M ag n et IC View calibration Generat&a\n(\:l view calibrations N !
C h a n n e I s Monitor receiver Monitor receive: sIaEJsTn‘reaf—tm | EledricChannels ~ T T T T T T T T T T TR mmmm e mmm

Distance (m) to GND Resistance (Q)

View self-test results  Check results of receiver channel

Channel (+)N/E (-)S/W  Polarity |(+)N/E()S/W/| Gain |LPF[Hz]| DC[V]
El 2500 ¢ 2500 ¢ (JInverted | 3171.658 3913.970 | 8x1=x8| 11000 |-0.0037
E2 2500 + 25.00 + (JInverted | 4777.618 5751.587 |8x1=x8| 11000 | 0.088

5. View Recording Details (see page 40)

6. After reviewing the information,

E3 0.00 : 0.00 : [lnverted | N/A NA | O NA | O NA | NA
Process the data (see next page) E4 0.00 : 0.00 : [JInverted | N/A NA | ONA | NA | NA
ES 0.00 $ 0.00 : [lnverted | N/A NA | NA | NA | NA

E Azimuth: 0.00° 7 External Filter None =

7. Evaluate the recording quality and
classify each recording as

Magnetic Channels

\ \ \ . \ Channel Sensor Detected  Serial # Polarity | Gain | LPF [Hz] | DC [V]
Approved or Rejected to track Hi MTC-155 ~ MTC155 57756 (Inverted | x4 | 11000 | 0.0072
field data quallty H2 MTC-155 ~ MTC155 58334  (JlInverted | x4 | 11000 | 0.04

H3 MTC-155 * MTC155 57590  (JlInverted | x4 | 11000 | 0.023

d H1-H3 Azimuth: 0.00 °© >

37 @:‘M Recording Detas |




Data Processing - MT

8. Select the Reference type for the data
processing, Local E-reference or Local
H-reference.

9. If needed, click Select Manually to
change the channel assignment. This
applies to both magnetic and electric
channels.

10. Define the segment of time series to be

processed
o Type the Start and End date/time
o Or use the arrows to define the time period

11. Select the electric power grid filter
corresponding to the frequency carried

by the power lines in the survey area
(50Hz, 60Hz, or None)

12. Click the Process button

13. Alive processing window appears.The
processed curves are not saved; only
PNG exports are available.

@ Serial 11121 - EMpower

Magnetic Channels

Hx = H1 TDS1000 59001
Hy = H2 TDs1000 59002 ©)

Hz = H3 TDS1000 59003

Reference Qpe:

Electric Channels
Use the following

Ex=El
Ey = E2 EEnTT R

Processing timeframe
Time zone

O GPS o Site time zone: America/Toronto (GPS-05:00)

Start: 2026-02-23 13:34:18 :

S

1
Magnetic ~ 1 Select Manually :-‘ -

F o 1
| Select Manually -

=

End: 2026-02-23 14:59:51 :

‘\\ Sunrise: 07:04 Sunset: 17:57 ,"
.
.

\\\ Duration: 1h 25m 33s R

Q'DElectric power grid filter
0 soxz () 60Hz () None .- i
12)------- —
& cancel < Process

Q Magnetics Selection - EMpower

Hx: ¥ | Hy:

o< /4. Hx and Hy are mandatory channels

OK

Cancel

i ok
@ Channel Selection -... X
s Ex Ey
NN B Om
20 O

For detailed instructions on working with MT
data, please refer to the

® oo R
|
ey <& |E| = & B @ Log O Lineor Freq.: @ Log O Linar |hase Urit: @ Deg O Rod Phase Mads: @ Seporote O Overloyed Legend:
Serial 11121 (Evaluation)
1 3 Feb 23 18: b 23 19:59:51 GPS (1h 25m 33s)
N —
132 . Cw
. ; z
z o T
é 2 Sir
nnnnn
',:,' o S LIETT]
i [IH1
-120 o
Lol
nnnnn
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. Battery Voltage - EMpower
Q Internal Temperature - EMpower
V. R d H D t H I Recording Details i Battery Voitage Internal Temperature
I ew eco r I n g e a I s Recording ID: 11121_2026-04-08-190636
Survey Name:  Tim's V9 vs 5C : ! ! . .
Station Name: pul _— %
. . Company Name: UB ) S g
ReVIGW th at the fOI IOWI ng |eVG|S are Receiver Type: V9 Ll % 125 g 40
. H H . H H .| Instrument Serial: 11121 Lonl 5 12:4 ®
within valid limits for quality control:| il 2 123 8 s
= .t " 1222 2 @ CPU Temperature - EMpower X
nstrument Info 30
1 . B atte ry VO I tag e 05 Version: v2.54.0.0 T 00:00:00 06:00:00 CPU Temperature
08.04.26 09.04.26 09.04.26 3
Motherboard Model: BMB02-C . Time
2. Internal Tem pe rature Motherboard Serial: 034023 A > ~
Battery: Low: 12.094 V, High: 12791V i | Defalls =-==""" e g eor
3 . C P U Te m pe ratu re Temperature: Low: 30°C, High: 45°C v 1 Detgls F---"" T eemmme > % ssh
CPU Temperature: Low: 47°C, High: 62°C « | Details_ L ___________ g
s0F
" Dedi ti o
4. Number of Satellites Sl &
Recorded 2 seconds at 24000 samples/s every 30 seconds, 45
and continuously at 150 samples/s - =
. . @ satellites Over Time - EMpower X
5. Time Series Level Tining Card
Serial Number: 213608 Firmware Version: 01000002 Satellites Over Time
Model: BTMO3-A # of Satellites: 8 - 16 satellites v |_Details_r = [-[- = Max Satelkes seen: GPS: 14, QZSS: 0
6. Saturated Frames .
. i o Channels Details $ 187
o If saturation is not close to ~0%, Tag Board S/N Model — 3
0 . . 12
review the channel configuration, | e ALl ESMC0 ouE0] *g
. : : 2 £ 215055 BCM06-D 00011401 8127
the channel gain might be too high ® Sawrted ames -2 - ENpower x £
3 n -
and/or there is artificial noise on |, @ Sotrted Frames -2 | po=ssoses R X
. Time Series Level - E1 L
your site ; piom
8 o537t &
E . 03}
i 1 A
_o
o .1 F s,
,‘z; 3179+ % 0
& A
5 o w 01} R .
b -02 | :
3179 . . . .
18:00:00 00:00:00 06:00:00 12:00:00 03F
08.04.26 09.04.26 09.04.26 09.04.26 . . . .
T 18:00:00 00:00:00 06:00:00 12:00:00 | 30
08.04.26 09.04.26 09.04.26 09.04.26
Time




CSAMT

§ A This manual focuses on the TDEM and
‘v‘» %Y  MT techniques. For instructions on

CSAMT, refer to the CSAMT Operation

oY

Manual (DAA31).
GEOPHYSICS
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Contact support

Please check out the FAQs
https.//phoenixgeophysics.freshdesk.com/
Or email us at: support@phoenix-geophysics.com
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