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=PFL  Electrical Stimulation "

Stimulation time

= To prevent electrode corrosion, (D"'}f_il”'e’
charge balanced pulses used
Amplitude
= Can be either cathodic or anodic first l |

= Need not be same length as long as:

1/ frequency
(period)
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=PrL  Electrical Stimulation Types

» Voltage-controlled stimulation (VCS)

= Constant-current stimulation (CCS)
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Power receiving coil

insulated Au wire _l

Neural Stimulator Chip

Integrated circuit with Surface Mount
stimulators, controller, Capacitor
and RF telemetry (0402 package)

1.5mm

400 pm pitch

voltage rectifier

clock and command recovery
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10x10 array of stimulators with bias generators

configuration registers
(400 jum pitch)

B. Thurgood, TBCAS’'09
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=PFL  Responsive Neurostimulator (RNS) m

Recommended Initial Responsive Therapy Settings

PW/Phase Frequency 200 Hz

-

e Pulse Width 160 us

Current |
| | Burst Duration 100 ms
Current 1.0 mA and adjusted as necessary

— :
Frequency Electrodes Those from which patterns of interest are observed

Burst Duration (total)

— A 1A T A~ A T T T A L T T

Therapy 1, Therapy 1, Therapy 2, Therapy 3, Therapy 3,
Burst 1 Burst 2 Burst 1 Burst 1 Burst 2

Episode Start for Pattern A or Pattern B Redetect Redetect



£PFL  Neural Recording and Stimulation
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J. Lee et al, JSSC'10



B NX-422

Stimulation Circuit
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DAC for Current Control

current Output [LA]
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— - — Measured DAC Output

Ideal Plot
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Stimulation Waveforms

T 00 I — T
T 0 IP E il
o | I §
L e o ha S
1 | @
200 10 20 40 g
(a) o
200 : : : 3
W [11] R R | SR SN 1) H P —— =
2 toop-f e e -
@ [ H H
T I B :
200 10 20 40 .
. ®) . 500 1000 1500 2000
time [ms] time [us]
Stimulator frequency range 31 130 1000 Hz 1 ms period step
Stimulator amplitude range 0 99 135 [TDAN 3 HA step
Stimulator pulse-width range 5 60 320 us 5 s step
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Stimulation

Implantable

Neuromodulation Device

Inertial Sensor
(e.g. Posture, Activity)

Closed-loop Neurostimulation

Sensing
(percepts)

Bioelectrical Sensor
(e.g. LFP, ECG, EMG)

>

,

Algorithm
1. Classification
2. Control policy
(Performance element)

4

Stimulator Engine

Nervous System
(ENVIRONMENT)

(Effectors)

Stimulation
(actions)
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