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" We present a unique dataset of chronic wireless electrocorticography (ECoG) recordings obtained

: from two fully implanted nonhuman primates (adult Japanese macaques, Macaca fuscata) spanning

. hundreds of days post implantation. Each animal was equipped with bilateral subdural ECoG arrays

. targeting the sensorimotor cortices and a fully implantable wireless transmission unit. The dataset
involves multiple tasks, including resting-state measurements, auditory listening paradigms, voluntary
button presses, reaching movements, and somatosensory evoked potentials, providing a broad range
of behavioural and stimulus conditions. All raw signals, event annotations, and metadata are organized
according to the Brain Imaging Data Structure (BIDS) extension for intracranial electrophysiology,
ensuring ease of reuse and interoperability with common neurophysiological software. We verified the
data quality and stability through impedance monitoring, power spectral analyses, and task-specific
event-related measures across the recording period, confirming the reliability and consistency of the

. ECoG signals. By offering open access to these longitudinal wireless ECoG data, we aim to facilitate

. the acquisition of new insights into long-term cortical dynamics and advance brain-computer interface

. (BCI) research.

: Background & Summary
: Electrocorticography (ECoG) has been widely utilized in clinical and research applications because of its ability
© to record brain activity with high spatial and temporal resolution!>. Compared with scalp electroencephalogra-
. phy and intracortical microelectrode recordings, ECoG achieves a good balance of spatial resolution, coverage
. area, and signal stability, making it a powerful modality for understanding the large-scale organization of corti-
* cal networks and extracting neural information that can be used in brain-computer interfaces (BCIs)*. However,
. traditionally, ECoG has been used to measure cortical signals in short-term experimental and clinical settings,
: such as epilepsy monitoring and functional mapping during surgery>.
: In recent years, the development of fully implantable, wireless ECoG devices has opened new avenues for
- long-term monitoring of freely behaving subjects, overcoming the constraints of cables and potentially yield-
. ing richer insights into brain function and enabling stable daily use by severely paralyzed patients”®. Several
studies have demonstrated that ECoG-based implants can maintain stable neural recordings for months or
even years”', underscoring their potential in chronic BCI use. In humans, chronic ambulatory ECoG likewise
. enables long-term intracranial monitoring and clinical lateralization'"!2, Despite these advances, there remains a
. lack of publicly available, large-scale datasets acquired from truly wireless ECoG systems; such datasets are cru-
. cial for understanding the long-term stability of cortical signals across diverse behavioural tasks. These datasets
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could significantly broaden the insights into continuous neural dynamics and accelerate the development of
robust decoding algorithms for BCIs and neurorehabilitation applications.

To address this research gap, we conducted a series of experiments on two adult Japanese macaques (Macaca
fuscata) to collect comprehensive wireless ECoG data across a range of tasks involving auditory processing,
voluntary button presses, reaching movements, and somatosensory stimulation. Both monkeys were surgically
implanted with a fully implantable, bilateral ECoG system targeting the sensorimotor cortex. This approach
enabled us to track cortical activity over extended periods while minimizing the impact of external wiring.
By employing a combination of resting-state measurements, impedance checks, listening tasks, pressing tasks,
reaching tasks, and somatosensory evoked potentials (SEPs), we acquired a multifaceted dataset that character-
izes the functional state of the sensorimotor cortex under varying behavioural and stimulus conditions.

We believe that researchers aiming to advance BClIs or develop novel decoding algorithms can benefit from
the longitudinal and wireless recordings of these ECoG signals. The diversity of tasks, spanning auditory and
motor domains, provides opportunities to study cross-modal and motor-network interactions through a single
dataset. Furthermore, SEPs provide a robust benchmark for validating electrode functionality over time and
under different conditions. By making these data publicly available, we hope to facilitate new inquiries into the
neural underpinnings of sensorimotor integration, accelerate comparative analyses of other species and modali-
ties, and drive methodological innovations in wireless neurotechnology and long-term cortical recording.

This article describes the implantation procedure, experimental protocols, data structure, and technical vali-
dation of the recorded signals, providing a comprehensive resource for researchers seeking to investigate chronic
cortical recordings in nonhuman primates. We anticipate that this wireless ECoG dataset—obtained from a
rarely studied macaque species—will be a valuable resource for ongoing and future work in nonhuman primates
modelling and translational BCI design.

Methods

Subjects. Two adult female Japanese macaques (Macaca fuscata) were obtained from the National
BioResource Project (NBRP), Japan. The animals, referred to as Monkey C and Monkey B, were approximately
eight years of age and weighed 6.3 kg and 5.9 kg, respectively, at the time of surgery. All animal procedures com-
plied with Japanese laws and institutional regulations, including the Science Council of Japan Guidelines for
Proper Conduct of Animal Experiment, and were approved by the Animal Experiments Committee — The
University of Osaka (approval number: FBS-25-002). In the approved animal experiment protocol, humane
endpoints were predefined as >25% body weight losses within 7 days or unrelieved moderate-severe pain, at
which the animal was to be euthanized with intravenous (IV) injection of secobarbital 120 mg/kg followed by
exsanguination.

The monkeys were single-housed in a 710 mm of depth x 800 mm of width x 1195 mm of height cage under
controlled conditions (24 °C, ~60% RH, lights on from 08:00-20:00) with water ad libitum, 100-120 g of PS-A
chow (Oriental Yeast Co., Japan), fresh fruits daily, environmental enrichment and regular veterinary check-ups.
Both behavioural training and experimental sessions were performed in a dedicated facility to minimize exter-
nal disturbances.

Perioperative care. After Twelve-hour preoperative fasting, anaesthesia was induced to animals first with
ketamine (5 mg/kg) intramuscularly (IM) and xylazine (1 mg/kg IM), and then buprenorphine 0.02 mg/kg, ampi-
cillin 25 mg/kg, maropitant 0.1 mg/kg, and atropine 0.04 mg/kg were administered subcutaneously (SC). After
effective general anesthesia was confirmed, animals were transferred to the operating room, intubated and placed
on the heating pad set at 38 °C. Anesthesia was maintained with isoflurane and the carrier O,/air gas via endotra-
cheal tube; with continuous heart rate (HR), blood pressure (BP), saturation of percutaneous oxygen (SpO.),
end-tidal carbon dioxide (ETCO,), and core body temperature monitoring.

After the surgery was completed, animals were induced to have spontaneous breathing and purposeful
movement and returned to their housing cage. As postoperative care, ampicillin 25 mg/kg SC, maropitant citrate
2mg/kg SC, and dexamethasone 0.1 mg/kg IM were administered twice daily for the subsequent 3 days.

No surgical complications or adverse events have been observed to date.

Implantation of the ECoG Device

Device description. A fully implantable wireless ECoG device (Brain Interchange ONE, CorTec GmbH,
Freiburg, Germany) was surgically implanted in each monkey (Fig. 1). The ECoG electrodes consisted of two
subdural sheets, each containing 16 electrodes, arranged bilaterally over the sensorimotor cortex (Fig. 1a). Each
array comprised 15 measurement electrodes and one reference electrode facing the dura mater. The electrodes
were platinum, with a diameter of 1.5 mm and an interelectrode spacing of 5mm. The primary electronics unit
was implanted subcutaneously in the monkey’s back and was connected to the electrode arrays via subcutaneous
leads, enabling wireless data transmission to an external receiver (Fig. 1b).

Surgical procedure and electrode localization. Bilateral craniotomies were performed to place the
ECoG sheets over the primary motor and somatosensory cortices. For both subjects, the targeting process was
guided by skull landmarks. The coronal suture and bregma were identified, and the centre of the craniotomy was
estimated at approximately 1 cm posterior and 1.5 cm lateral to the bregma. A 2cm X 2.5 cm craniotomy was
performed on each hemisphere, with the medial edge approximately 5 mm lateral to the midline. The dura was
opened in a lateral-based U shape to expose the cortical surface.

A prominent surface vein presumed to follow the central sulcus was used to distinguish the precentral gyrus
from the postcentral gyrus. The ECoG array was positioned such that two columns covered the precentral gyrus
and one column covered the postcentral gyrus, thereby covering both motor and somatosensory regions. The
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Fig. 1 An illustration of the fully implanted wireless EEG system (Brain Interchange ONE, CorTec GmbH)
and a schematic drawing of a macaque cortex with the electrode location (a). Brain interchange system with
customized ECoG electrode arrays used in the present study (the cable lengths between the arrays and the
implant body were longer in the actual implant and are shortened for representation in this diagram) (b).
General operating principle of the brain interchange system. This is a schematic depiction of the implanted and
external components used to operate and control the device via software and APIs installed on the acquiring
computer. ¢ and d) Schematic representations of the macaque cortex in the top (c) and lateral (d) views,
illustrating the location and coverage of the ECoG array, which were identical across both monkeys. The array
was positioned relative to the central sulcus, whose location was inferred from a prominent surface vein that
was presumed to follow the course of the sulcus. Each array comprised 15 recording electrodes (shown in blue)
and one reference electrode facing the dura mater (shown in orange). It contained two columns of electrodes
over the precentral gyrus and one column over the postcentral gyrus, and extended partially towards the
temporal cortex. Electrode footprints were manually registered to the standard cortical atlas, with the electrode
geometry rescaled to match the spatial scale of the atlas. Representative electrode labels indicate the numbering
scheme across the array. Scale bars and anatomical orientation markers were included to facilitate spatial
interpretation. Panel c served as the global spatial reference for all subsequent topographic maps, which shared
the same orientation and electrode arrangement scheme.

electronics unit (component 3 in Fig. 1b) and ground electrode (component 2 in Fig. 1b) were implanted subcu-
taneously on the dorsal region, approximately 2 cm left of the midline and just inferior to the scapular margin,
within a pocket that was superficial to the dorsal fascia.
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The functional localization procedure was aided by intraoperative electrophysiological monitoring when
feasible. In Monkey C, during the first implantation, bipolar stimulation did not evoke overt motor responses.
Therefore, in Monkey B, during the second implantation, additional somatosensory evoked potentials (SEPs)
delivered via needle electrodes were recorded during the median nerve stimulation process to assist with cortical
localization. These intraoperative recordings revealed clear cortical SEPs in response to median nerve stimula-
tion and, together with bipolar stimulation, evoked responses involving the face and shoulder, confirming that
most electrode contacts were positioned over the sensorimotor cortex. Furthermore, on the basis of experience
obtained from the first implantation process, the second surgery incorporated several mechanical refinements
to improve stability. The head stabilization was enhanced by substituting infraorbital fixation with mandibular
support, and additional grooves were created to secure the leads.

To visualize the electrode positions, schematic overlays were reconstructed using the macaque MRI and DTI
atlas'®. The electrode footprints were manually aligned using surgical landmarks and actual contact geometry
(intercontact spacing and column pitch information) on the same spatial scale as that of the atlas reconstruction
process.

Data acquisition system. Custom C++ software was developed to record and integrate neural and exter-
nal signals. The system simultaneously acquired ECoG signals from the implant and external signals from a
high-speed digital I/O board (LPCle-7230, ADLINK Technology, Taiwan) equipped with 16 digital input
channels.

The implant contained built-in amplifiers operating at a gain of 59.5 dB, sampling signals at 1 kHz. The elec-
trode array was designed with the recording contacts facing the cortical surface and an integrated reference
electrode on the reverse side facing the skull. The ground electrode was implanted subcutaneously in the dorsal
region and served as the common ground for all the channels. Each ECoG sample was assigned an incrementing
index counter generated by the implant, providing a precise time base and enabling the post-hoc detection of
data losses. The signals were digitized and transmitted wirelessly to an external receiver unit, which communi-
cated with the recording computer via USB in the batch transfer mode.

For each received sample, the acquisition software immediately queried the 16-channel digital input state
from the I/O board through the API of the manufacturer and stored the digital values together with the cor-
responding ECoG sample. This operation established software-level alignment between the ECoG and exter-
nal digital signals. In ex vivo validation, the latency between ECoG sampling and digital input acquisition was
measured as mean & SD = 3.56 = 1.57 ms (95th percentile = 6.00 ms, maximum = 14.00 ms; N =993 events,
22.45min), indicating that 95% of synchronization deviations were confined within 6 ms.

Data losses were identified using the per-sample index counter of the implant: any nonconsecutive index
values indicated dropped samples and delineated missing data segments. In early software versions, the
sample index counter embedded in the data stream was not retrieved; thus, data losses could not be moni-
tored. Continuous index tracking and data-loss detection were implemented in later versions, starting from
sub-monkeyc / ses-day48. Early datasets without index tracking still exhibited clear SEPs; therefore, only the
SEP data derived from these sessions were included in the Technical Validation section. The publicly released
dataset contains metadata specifying whether the implant sample indices were recorded and provides an auxil-
iary “mask” channel that marks the interpolated samples (linear interpolation was employed by default) used to
reconstruct continuous data.

Three experimental paradigms were interfaced with the acquisition system through the digital I/O board. For
SEP recordings, a constant-current stimulator (USE-200, Unique Medical, Japan) delivered controlled electrical
pulses to the median nerve, while each stimulus trigger was concurrently sent as a digital pulse to the I/O board.
During motor-related tasks, button-press responses were captured by custom hardware that converted press and
release actions into digital signals, which were digitized via the same I/O board for the subsequent behavioural
timing analysis. For auditory stimulus presentation purposes, the sound stimuli were produced by a DATAPixx3
device (VPixx Technologies, Canada), along with digital timing pulses synchronized with sound onset. These
pulses were recorded through the same I/O board.

Experimental Protocol

Resting-State and impedance measurements. Routine impedance and resting-state recordings were
conducted twice weekly. The impedance was measured by applying a 240 pA current pulse to each electrode and
recording the resulting voltage. The resting-state recordings captured 3-minute segments of baseline neural activ-
ity while the monkeys remained awake and were restrained to minimize movement.

Listening task. In this task, the monkeys passively listened to auditory stimuli while maintaining a stable
posture. The listening task involved presenting auditory stimuli through speakers placed 1 metre in front of
the monkeys. The stimuli consisted of C4 (Do), E4 (Mi), and G4 (So) notes arranged in four triads: DoMiSo,
DoSoMi, MiDoSo, and SoMiDo. Each trial began 30 seconds after recording onset, with a 10-second intertrial
interval (ITI). Each experimental session consisted of 40 trials and lasted approximately 7 minutes. The auditory
sequences were pregenerated using MATLAB’s randperm function, and one of two predefined order files was
used for each session. This paradigm was intentionally designed to enable the acquisition of neural recordings
without additional training steps and to allow for the decoding of stimulus categories while minimizing motor
and oculomotor confounders.

Pressing task. In the pressing task, which was conducted exclusively with Monkey C, the monkey voluntarily
pressed one of two target buttons after receiving a start command from the experimenter. The monkey initially
rested its right hand on a central home button. The start command was given only after the monkey had remained
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Left wrist (median nerve)

Fig. 2 Schematic illustration of the placement of the surface electrode for conducting median nerve stimulation
at the left wrist. Electrical stimulation was delivered via a fixed bipolar surface electrode (with an interelectrode
distance of 23 mm) placed over the course of the median nerve at the wrist. The cathode (—, red) was positioned
proximally and the anode (+, black) was positioned distally. The wrist orientation (R < U) indicates the radial
(R) and ulnar (U) sides. The stimulation parameters were set to a 7-Hz frequency, a 0.2-ms pulse width, and an
approximately 2.5-mA amplitude, adjusted to evoke a clear but comfortable motor response (thumb twitch).

completely still for a sufficient duration. Upon being given the start command, the monkey was free to choose
and press either the left or right button; the buttons were positioned asymmetrically at 100 mm and 150 mm from
the home button, respectively.

Reachingtask. The reaching task was conducted with both Monkey C and Monkey B. In this task, the mon-
keys rested one hand on the central home button, and the experimenter placed a piece of food 30 cm away from
the button in a fixed position. The monkeys were instructed to reach for the food using the designated hand (left
or right), alternating between hands across runs. As with the pressing task, the start command was given only
after the monkey had remained completely still for a sufficient duration, ensuring that high-quality neural record-
ings free from motion artefacts were obtained. This task was designed to evaluate motor signals associated with
left- and right-hand movements, ensuring balanced measurements across both hands.

Somatosensory Evoked Potentials (SEPs).  Postoperatively, SEP recordings were used to assess cortical
responses to median nerve stimulation. Electrical pulses were delivered via surface electrodes placed on the wrists
(Fig. 2). Separate sessions were conducted for the left and right hands. The stimulation parameters included a fre-
quency of 7 Hz, a pulse width of 0.2 ms, consistent with those used intraoperatively. The amplitude of the stimu-
lation was adjusted according to two principles: ensuring a clear and observable neural response and minimizing
the stimulation intensity to the lowest effective level. While many trials used an amplitude of 2.5mA, the specific
amplitude varied depending on the observed response. Trial-averaged responses were analysed to evaluate the
consistency and stability of the SEP signals over time. SEP sessions occurred approximately once per month and
provided a longitudinal functional validation of electrode placement.

Bipolar stimulation mapping. Bipolar cortical stimulation was employed postoperatively to functionally
map the motor cortex and monitor the electrode performance over time.

During each mapping session (approximately every 2-3 months), stimulation was delivered through
selected adjacent electrode pairs in a bipolar configuration using current-controlled, rectangular, biphasic,
charge-balanced pulses (50 Hz, 300 ps per phase). The current began at 500 uA and gradually increased until
visible movements were observed or until the safety limit was reached. The maximum current was main-
tained below 3 mA, corresponding to a charge density of <26 uC/cm? (3 mA, 500 ps) and remaining within
the manufacturer-specified safety range for repeated cortical stimulation. Each stimulation train lasted up to
2seconds and was terminated immediately upon the detection of a motor response or any sign of discomfort.
The monkey’s behaviour was continuously observed by the experimenter, and any visible movements were con-
firmed both in real time and by a subsequent video review.

To ensure the integrity of the behavioural and resting-state recordings included in the released dataset,
no stimulation was performed during those sessions. Instead, these mapping sessions were scheduled inde-
pendently, with at least a one-day washout period before subsequent recordings to minimize the level of
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interference while allowing for a longitudinal evaluation of the functional cortical engagement level. All stimu-
lation events were logged in the metadata following the Brain Imaging Data Structure (BIDS) standard.

Animal welfare was carefully monitored throughout these awake stimulation mapping sessions. The sessions
were limited in duration, with breaks provided as needed to prevent fatigue, and the experimental environment
was kept calm. The animals tolerated the procedure well and exhibited minimal signs of stress or avoidance
behaviour.

Preprocessing and BIDS conversion. The raw data acquired from the wireless ECoG device were initially
saved in proprietary.bin/.hdr formats and converted to standard EDF files using the open-source Python library
pyEDFlib (version 0.1.36). A semiautomated procedure was used to filter out invalid recordings, match them with
task annotations, and generate event markers. During conversion to the BIDS standard, missing samples were lin-
early interpolated, and all interpolated points were flagged within a dedicated mask channel to facilitate exclusion
in downstream analyses. The resulting datasets followed the BIDS specification for intracranial EEG (iEEG), with
metadata and validation reports produced to ensure structural consistency.

Data Records
The dataset is publicly available on OpenNeuro, under the accession number ds006890 (https://openneuro.org/
datasets/ds006890)'*. All the data associated with this work are shared in a Brain Imaging Data Structure (BIDS)
standard. The dataset comprises data for two nonhuman primates (“monkeyc” and “monkeyb”), each with mul-
tiple recording sessions spanning the postoperative period. The folder hierarchy is as follows:

<dataset root>/

I—— dataset_description.json
I—— participants.tsv
|— sub-monkeyc/

| | ses-day0s/
|  |ieeg/
| |—— sub-monkeyc ses-day05 task-rest run-01 ieeg.edf
| |—— sub-monkeyc ses-day05 task-rest run-01 ieeg.json
| |—— sub-monkeyc ses-day05_task-rest run-01 channels.tsv
| |—— sub-monkeyc ses-day05 task-rest run-01 events.tsv
| L— ... (other runs/tasks)
|—— sub-monkeyc ses-day05 impedance.tsv

L— sub-monkeyc_ses-day05_scans.tsv

—ieeg/

|

|

|

|

|

|

|

|—— ses-day06/
L
L

L— sub-monkeyb/
L— (similar structure)

Within each subject’s folder (sub-monkeyb and sub-monkeyc), the data are organized into session-level
directories labelled with the corresponding postoperative days (e.g., ses-day05 or ses-day06), reflecting the
chronological sequence of recordings.

Each session directory contains an ieeg/ subfolder with all intracranial electrophysiology files and the rele-
vant metadata. The *_ieeg.edf file stores continuous ECoG signals in the European Data Format obtained at a
sampling rate of 1 kHz. Where applicable, an additional “interpolation mask” channel indicates which samples
have been reconstructed during postprocessing. The *_events.tsv file is a tab-delimited file listing the onset
times and descriptions of recorded experimental events (e.g., task cues and stimulus onsets). The *_channels.
tsv file is a tab-delimited file describing each channel’s type (e.g., ECoG vs. TRIGGER), sampling frequency,
status (e.g., “good” or “bad”), and any pertinent notes (e.g., “Used as software reference” or “Interpolation mask
channel”). The *_ieeg.json file contains session-level metadata (sampling frequency, hardware setup, reference
scheme, any applied filters), conforming to BIDS iEEG extension guidelines. The *_scans.tsv file lists all iEEG
data files for the session, including acquisition timestamps.
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Number of Number of Frequency of Average Number
Subject Task Sessions Runs Sessions (%) of Trials per Run
Monkey B listening 40 157 47.06 38.873
Monkey B pressing 7 12 8.24 54.333
Monkey B reaching 31 70 36.47 49.543
Monkey B SEP 12 27 14.12 240.037
Monkey C listening 26 120 29.55 36.95
Monkey C pressing 56 117 63.64 51.53
Monkey C reaching 20 45 22.73 38.933
Monkey C SEP 11 29 12.5 220.483

Table 1. Overview of the task-level dataset composition. For each subject and task, the table summarizes
the total numbers of sessions and runs, the relative session frequency (%), and the average number of trials
per run. These statistics provide a concise overview of the dataset structure, degree of task balance, and trial
composition.
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Fig. 3 Time series of electrode impedance measurements in (a) Monkey C and (b) Monkey B. The black
lines represent the mean impedance across all functional electrodes, and the grey shaded area indicates the
confidence intervals (CIs). The vertical red dashed lines indicate the days on which functional mapping was
performed. Both animals maintained stable impedance values throughout the recording period, suggesting
reliable long-term electrode—tissue contact.

The top-level file dataset_description.json summarizes the dataset’s title, authors, and BIDS version, and
participants.tsv provides basic animal information (e.g., subject IDs, species). Additional optional files (such
as impedance measurements or electrode coordinate metadata) may be given if relevant to particular sessions.

Data records are referenced via the repository’s assigned DOI, allowing users to download and explore the
sessions of interest. No extensive summary statistics are provided here, as the dataset is intended for further
inspection and analysis via standard neurophysiological or statistical methods. Researchers seeking specific
signals (e.g., particular tasks or channel subsets) can navigate through the ses-dayXX folders to locate the corre-
sponding *_ieeg.edf and associated metadata.

Technical Validation

Overview of the dataset. To provide a comprehensive overview of the dataset, we include a summary of
the experimental sessions, task distributions, trial structure, and missing data characteristics. The dataset com-
prises multiple tasks—listening, pressing, reaching, and SEPs—collected across numerous sessions for Monkey
B and Monkey C. For each task, we computed the numbers of sessions and runs, the relative frequency of the
sessions, and the average number of trials per run. An overview of these statistics is presented in Table 1, and a
detailed version is provided in the released dataset'* under derivatives/summary/.

To assess the extent and nature of the data loss, we performed a subject-level quality control analysis.
For each run, we calculated the number and proportion of missing samples, with the results compiled in
subject-specific quality control tables located in derivatives/qc/. Overall, Monkey B had an average missing data
rate of 0.60% =+ 0.55%, with brief data loss events averaging 1.84 4 0.27 samples and valid contiguous segments
averaging 398 £ 157 samples. The percentage of missing segments for Monkey C was 0.85% =+ 0.46%, with sim-
ilarly short missing segments (1.93 +0.28 samples) and an average valid segment length of 263 & 87 samples.
These results indicate that the amount of missing data was minimal and sparsely distributed within individual
runs. All missing periods were explicitly annotated in the mask channel to support downstream quality control
or preprocessing efforts.

Impedance stability. To assess the long-term stability of the subdural ECoG electrodes, we conducted regu-
lar impedance measurements throughout the study. Figure 3 shows how the overall impedance values evolved over
time for each monkey, with the mean impedance (black trace) and the corresponding variability (grey-shaded
region) plotted against the number of days post implantation. Both Monkey C (Fig. 3a) and Monkey B (Fig. 3b)
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Fig. 4 Resting-state spectral analysis of Monkey C (a) and Monkey B (b). The top row shows the average power
spectral density (PSD) derived from a 100-second segment in each session. The remaining rows plot the session-
by-session changes in the mean power (black lines) within each band, with the grey-shaded areas representing
ClIs across channels.

exhibited stable impedance profiles, remaining well within the acceptable range ($3kQ). Overall, these measure-
ments confirm that the electrodes retained reliable performance over hundreds of days postsurgery, supporting
the viability of continuous ECoG recording for the extended research protocols described here.

Band power analysis. We performed a power spectral analysis on the resting-state ECoG signals to verify
the stability of the neural band power over the long term. For each session, a 100-second segment was selected
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Fig. 5 Event-related spectral perturbation (ERSP) in reaching tasks for the two monkeys (Monkey C: a,b;
Monkey B: ¢,d). For each subpanel pair, the first row shows the session-averaged time-frequency map of a
representative channel, aligned to movement onset (vertical red line); the second row displays the z-score time
course of the same channel. The horizontal red line shows the baseline period, and the purple line shows the
analysed period in rows 3 and 4. The third row plots session-by-session mean high-gamma (~60-90 Hz) ERSP
(solid lines) with confidence-interval shading. The fourth row presents the topographic distributions of high-
gamma ERSP, shown in the same spatial orientation as the atlas-based array layout in Fig. 1c. The black-outlined
electrodes indicate the task-relevant sites identified through anatomical localization, and the red-outlined
electrode corresponds to the exemplar channel displayed in the first row. Left-hand movements are shown in
(a,c), and right-hand movements are shown in (b,d).

from the middle of the 3-minute recording to avoid initial transients and movement artefacts. The power spectral
density (PSD) was then computed via MATLAB’s pwelch function with a 4,096-point Hamming window. As
shown in Fig. 3, both Monkey C (Fig. 4a) and Monkey B (Fig. 4b) demonstrated relatively consistent spectral fea-
tures across hundreds of days postimplantation. The top row shows the average PSD curves, with vertical dashed
lines delineating the five frequency bands (theta, alpha, beta, low-gamma, and high-gamma). The subsequent
rows illustrate the time series of the mean band power (black traces) and the CI (grey shading). Despite minor
fluctuations, no marked drifts or sudden decreases in band-specific power were observed, indicating stable elec-
trode functionality and the long-term reliability of the recorded ECoG signals.

Motor task validation. To verify that motor-related neural oscillations remained robust over the long term,
we analysed the reaching-task ECoG signals in both monkeys via event-related spectral perturbation (ERSP)
using EEGLAB’s newtimef function. Each trial was time-locked from 500 ms before to 500 ms after movement
onset and then averaged across all trials for each session. Figure 5 shows representative results: (i) time-frequency
maps for the black-circled electrical channel in the corresponding row 4 (row 1), (ii) z-scored waveforms of the
same channel (row 2), (iii) session-by-session high-gamma power across all channels (row 3), and (iv) the topo-
graphic distribution of high-gamma power (row 4). Panels (a, b) represent left-hand and right-hand movements,
respectively, in Monkey C; panels (c, d) show the corresponding data for Monkey B. The consistent elevation in
high-gamma (~60-90 Hz) following movement onset, along with clear topographical clustering over sensori-
motor electrodes, supports the reliability of the implanted arrays for capturing voluntary motor activity. Across
sessions, we observed no systematic decay in movement-related spectral power, confirming electrode stability
and data integrity.

Figure 6 shows representative spectral and temporal patterns derived from the pressing task performed
exclusively by Monkey C. Panel (a) presents the trial-averaged signal from the red-circled channel in panel (c),
which is shown both as a z-scored waveform (left) and a time—frequency representation (right). Panel (b) depicts
the session-by-session changes in event-related changes in beta (13-30 Hz; left) and high-gamma (60-90 Hz;
right) power, and panel (c) shows topographic maps of the session-averaged corresponding power.

To assess the functional validity of the motor features, the movement speed in the pressing task was com-
puted per trial as the rest-to-response distance divided by the movement time (from the release of the home
button to the responding of response button). For each recording day, we calculated the daily mean high-gamma
ERSP for each ECoG channel and the daily mean speed. We then correlated the daily mean high-gamma ERSP
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Fig. 6 Event-related spectral perturbation (ERSP) in pressing tasks for Monkey C. (a) Z scored time-domain
signal (left) and time—frequency map (right) for a single representative electrode, averaged across all pressing
trials and aligned with the onset of movement (time = 0; red vertical line). (b) Session-wise mean beta-band
(13-30 Hz, left) and high-gamma band (60-90 Hz, right) ERSPs, averaged across electrodes; shaded areas
denoting the 95% confidence interval (CI) across electrodes. (¢) Topographic distribution of the beta-band
(left) and high-gamma band (right) ERSP changes relative to the baseline, averaged across recording sessions
and expressed in decibels (dB). The orientation is as shown in Fig. 1¢; black- and red-outlined electrodes denote
task-relevant and exemplar channels, respectively. (d) Topographic distribution of the -log,o(p) values derived
from Spearman’s rank correlation between the daily mean beta-band (left) or high-gamma band ERSP (right)
and the daily mean movement speed. The black-circled electrodes indicate task-relevant sites.

0

with the daily mean speed across days using Spearman’s p for each channel and controlled for multiple compar-
isons across the channels with Benjamini-Hochberg FDR (q=0.05). The results revealed that three channels
over the sensorimotor cortex exhibited significant positive brain-behaviour associations (minimum significant
p=0.451, n=45; FDR-corrected p < 0.02; Fig. 6d). These findings indicate that the high-gamma-band ERSPs
are associated with the faster movement execution.

Listening task validation. We further investigated how the ECoG signals captured discrete auditory fea-
tures by delivering triads of musical notes (e.g., C4, E4, and G4) in rapid succession. In the trial-averaged wave-
form (Fig. 7, top row), three distinct peaks emerged, closely aligning with the timing of the three consecutive
notes. A corresponding time—frequency representation (second row) revealed momentary power surges in the
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Fig. 7 ECoG responses to triad stimuli for Monkey C (panel a) and Monkey B (panel b). The first row shows
the trial-averaged ECoG waveforms from a representative electrode (marked as the red circle in the bottom
row), with three distinct peaks corresponding to the three musical notes (the red vertical lines mark each onset).
The horizontal red line shows the baseline period, and the purple line shows the analysed period in rows 3 and
4. The second row provides a time—frequency map of the same electrode. The session-by-session evolution

of alpha ERSP (third row) indicates minimal variance across extended experimental days, with grey shading
indicating confidence intervals across channels. The bottom row depicts topographic maps of ERSP changes
during triad presentation. The orientation is as shown in Fig. 1¢; black- and red-outlined electrodes denote task-
relevant and exemplar channels, respectively. The strongest responses are clustered along the lateral electrode
sites, presumably near the temporal cortex.

Power [dB]
PowerwB]

low-frequency range around each note onset. These results suggest that ECoG recordings can reliably track rapid
multisyllabic (or multitone) auditory events.

Notably, when we analysed the session-by-session changes in the alpha band (Fig. 7, third row), we observed
consistent low-gamma responses over an extended period, with no significant attenuation across tens or hun-
dreds of daily sessions. This finding supports the view that the implant stability was sufficient to detect subtle
auditory-evoked oscillations over time. In the topographic distributions (fourth row), electrodes near the lateral
edge of the subdural grid exhibited the strongest power modulation. Given that these contacts likely reside closer
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Fig. 8 Long-term monitoring of neural potential and high-gamma power responses to median nerve
stimulation. (a,b) represent Monkey C, and (c,d) show analogous data for Monkey B. In each panel, the top-left
subpanel displays a trial-averaged SEP waveform (z scored) aligned to stimulus onset (red vertical line), with the
red horizontal line showing the baseline period. The ~23 ms peak, indicated by a black arrow, is a hallmark of
early cortical activation following median nerve stimulation. The bottom-left subpanel presents a topographic
map of the SEP amplitude (of z scores) at that peak latency. The orientation is as shown in Fig. 1¢; black- and
red-outlined electrodes denote task-relevant and exemplar channels, respectively. On the right, a heatmap
depicts the temporal evolution of the SEP peak response (z score) across multiple recording days (horizontal
axis) for all channels (vertical axis). Warmer colours denote higher z scores, indicating stronger SEP amplitudes.

to temporal auditory regions in the macaque brain, the spatial pattern aligns with our hypothesis that the device
effectively records cortical activity associated with auditory processing.

SEP validation. We further examined the stability of ECoG recordings by measuring somatosensory evoked
potentials (SEPs) in response to median nerve stimulation of the left or right hand in two monkeys. Figure 8
shows representative data for Monkey C (panels a,b) and Monkey B (panels ¢,d), demonstrating that a prominent
peak occurred approximately 23 ms poststimulus, which is commonly attributed to early cortical responses in pri-
mary somatosensory areas. This peak, indicated by a black arrow, remained consistent in amplitude and latency
across extended postimplantation intervals. Additionally, the spatial distribution of SEP magnitudes suggested
stable electrode functionality in the regions most responsive to tactile input, as expected. When viewed over
multiple recording days, the SEP waveforms and corresponding z scores did not exhibit systematic reduction
or drift, reinforcing the notion that the tissue—electrode interfaces remained robust even after hundreds of days.
Taken together, these findings indicated that our data captured rapid sensorimotor signals over a long timescale,
providing further support for the long-term viability of the implanted ECoG arrays.

Usage Notes

All ECoG recordings are organized in the BIDS iEEG format for compatibility with popular neurophysiology
toolkits'*. The dataset files include standard BIDS files such as “*_events.tsv’ for alignment of time-locked events
(e.g., stimuli and button presses), and “*_channels.tsv’ files which annotate channel types (ECoG vs. triggers),
reference usages, and interpolation statues (if any).

Users who do not require a BIDS-based workflow may still read the “*_ieeg.edf’ files using generic EDF
readers. In this case, we recommend referring to the “*_jeeg.json’ files for metadata (e.g., sampling frequency,
software reference channel, filter settings) and to “*_channels.tsv’ for channel-specific details (bad or question-
able channels, impedance measurements if available, etc.).

Additionally, some sessions include an “Interpolation Mask Channel,” typically labelled ‘Misc_InterpMask’ in
“*_ieeg.edf’ and documented in “*_channels.tsv’ This channel (1 =interpolated, 0 = original) helps researchers
identify segments of data that underwent gap filling due to transient recording dropouts or noise artefacts.

The 32-channel configuration provides bilateral sensorimotor and temporal coverage, enabling stable lon-
gitudinal recordings and supporting analyses of spectral and evoked dynamics as well as cross-task decoding.
Although the implant supported stimulation, no stimulation trials were performed during the release period.
Bipolar stimulation mappings were implemented separately with adequate washout intervals, ensuring that
stimulation effects did not confound the spontaneous and task-evoked neural dynamics.

While the present dataset focuses on ECoG recordings derived from the sensorimotor and partial temporal
cortices, its design and organization sheme enable broader applicability. These long-term, multitask record-
ings offer a rich framework for investigating cortical dynamics across diverse behavioural and sensory con-
ditions. These characteristics make the dataset suitable for studies of both within-task and cross-task neural
representations.
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With respect to array localization, the electrode positions are atlas-based approximations rather than
subject-specific postoperative reconstructions. Consequently, users should interpret the provided visualizations
and any spatially derived metrics as illustrative. Precise subject-specific coordinates are planned for release in
a future versioned update of the OpenNeuro dataset, contingent upon the progress of the study and ethical
approval.

No specialized platform is required to visualize or analyse the data beyond standard BIDS-compatible pipe-
lines. Community-developed scripts for event-aligned time—frequency analysis, spectral decomposition, and
decoding can be readily applied to these files. Where relevant, please cite this Data Descriptor and the associated
DOI when publishing results that utilize this dataset.

Data availability
The dataset is available at https://openneuro.org/datasets/ds006890.

Code availability

The custom code used in this study is available on GitHub in two repositories: bids_converter repository (https://
github.com/Nehilum/bids_converter, release v1.0.0, MIT License) for converting raw recordings to BIDS format,
and bids-ecog-techval repository (https://github.com/Nehilum/bids-ecog-techval, release v1.0.0, MIT License)
containing all the technical validation analysis code used in this manuscript.
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