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In this work, we proposed a batteryless implantable pain-
control SoC that is effective in pain reduction, using a low
stimulation voltage that avoids causing thermal damage to
dorsal root ganglion (DRG) tissue. It uses 402MHz command
signals following the MICS standard and a low-frequency
(TMHz) coil size for easy user alignment and increased
penetration depth. Users can specify a custom stimulation
protocol in the logic controller via a handheld device. The RF
power is inductively coupled to a coil antenna and converted
to DC by a full-wave rectifier. This SoC is fabricated in 0.35um
CMOS process and mounted on a PCB with a flexible coil
antenna. This DRG stimulator module is as small as a US
quarter. The measured efficiency of the RF-DC circuit is 80%.
In the animal experiment, the L5 nerve of the lumbar region
was exposed to induce neuropathic pain by ligation. The bi-
polar electrodes were then placed on the DRG to provide PRF
stimulation of £3.3V, in contrast to the conventional 40V

, for a duration of 5 min. The experimental group with
PRF stimuli consistently had higher pain tolerance than
the control group without PRF stimuli, demonstrating the
effectiveness of PRF treatment for pain modulation on the
DRG.
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