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Computer Model )

F & A, A ET

’

(Hyejin Yang and Jihwan Woo )

(
L

A 2Ao] £4S Fu WS WA B oA A 7

97t A4 ARA 75 08 A9 e ABelet
Yo o2 ol4n WAe] 7Y Was AEUTL B ol A, Hodgkin-Huxley 417 walo] 7]wsto] thokat #17]%
"o e Aol A7 Wl WAL ol tale] ety 4714 Wae) W E Wagk A 52 WEAIEA,
AN G2, g MY, U A7 5L FANA oleF v g Axgel wugel A3 WAL dxel o
s, 28 ® 4 gew)d e,

Abstract

A cochlear implant system uses charge-balanced biphasic pulses that are known to reduce tissue damage than
monophasic pulses. In this study, we investigated effect of pulse pattern on neural responses using a computer model,
based on the Hodgkin-Huxley equation. Electric pulse phase, pulse duration, and phase gap have been systematically
varied to characterize auditory nerve responses. The results show that neural responses, dynamic range and threshold are
represented as a function of stimulus patterns and duration. The results could greatly extend to develop more efficient
cochlear implant stimulation.

Keywords : cochlear implant, electrical stimulation, auditory nerve fiber, action potential
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4. Effects of IPl on responses.
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Table 1. Summary of response characteristic dependent on stimulus pattern.
L AH elzolRolM ARSI CIEY X2WY T 22 U8 Hx
PW1-IPI-PW, 6 (mA) ratio RS ratio Jitter(ms) ratio
20-0-20 841 2.00 (-) 0.066 1.83 (+) 34.8 1.04 (+)
40-0-40* 4.20 1 0.036 1 335 1
80-0-80 2.84 0.68 (+) 0.033 091 (-) 19.3 0.58 (-)
40- 5-40 4.00 0.95 (+) 0.031 0.86 (-) 264 0.79 (-)
40-12-40 3.88 0.92 (+) 0.029 0.81 (-) 14.1 042 (-)
40-17-40 3.82 0.91 (+) 0.029 0.81 (-) 19.0 0.57 ()
40-5- 80** 3.88 0.92 (+) 0.032 0.89 (-) 27.0 1.24 (+)
40-5-160 3.81 091 (+) 0.034 0.94 (-) 12.9 0.39 (-)
40-5-320 3.75 0.90 (+) 0.034 094 (-) 15.0 045 (-)
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