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Figure S1. A conceptual view of power and data flows for inductively-powered wireless implantable neural recording and stimulation (WINeRS-8) system within the EnerCage-HC2 system, allowing for experiments involving long-term peripheral nerve recording and stimulation on small freely behaving animal subjects.
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(a)                                                                                                               (b)
Figure S2. Measured waveforms of OOK-PPM near-field downlink data telemetry between WINeRS-8 and EnerCage-HC2 systems. (a) Vcoil, S_OOK, FWD Data, and VPPM in WINeRS-8 system (see Fig. 4a), and (b) Tx_PPM from EnerCage-HC2 system to trigger CKREC in WINeRS-8 system with matched preamble (see Fig. 4b).

Figure S3. A battery-powered WINeRS-8 headstage equipped with a microcontroller (CC2541) for 2.4 GHz Bluetooth Low Energy (BLE), replacing OOK-PPM downlink data telemetry outside the EnerCage-HC2 system for an animal study to be conducted on a treadmill (Fig. 8b). An external 2.5 V LDO regulator is utilized to supply CC2541. A PCB antenna is implemented for the BLE communication at 2.4 GHz.
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Figure S4. (a) Benchtop measurements on dual-SDR receivers with WINeRS-8 RF transmitter (Top) and received average power at two antennas, EAvr1 and EAvr2 (Bottom), (b) 36 MHz over-sampled transient RF signals after 1st and 2nd moving average filters in Fig. 5b, and (c) real time recovered and visualized signal of recording channel #1 in the customized GUI, developed in C++.
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