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- Implementation of the Nerve Stimuli Waveform Generator using the Microprocessor -
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ABSTRACT
The purpose of this study was to implemented a
general purpose programmable nerve stimulator
system as a research tool for studying
psychophysiological performance associated with
various stimulation waveform, This system is

composed of hardware and software, the former are
the  personal computer(180586) and control
unit(one-chip  microprocessor, D/A  converter,
digital output), the latter are programmed in
VISUAL BASIC and ASSEMBLY which are programmed for
the programmable nerve stimuli pattern editor and
communication interface, waveform preprocessing,
and stimuli generator,

The control unit which is entrolled by the
personal computer is capable of delivering the
programmable nerve stimuli waveform,

This system has research potential for
determining the effect of various neuromuscular
blockade in alternated physiological states,
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Fig. 1. Fixed Nerve Stimulational Pattern
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Fig. 2. Block diagram of nerve stimulator system
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Fig. 3. Example of output waveform generation
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DATA 2( 2 Byte ) : Aejg=A] (0x0000 ~ OxFFFF)

DATA 3( 1 Byte ) : #< CHANNEL( Ox00 : CHANNEL ALL,
0x01 : CHANNEL 1, 0x02 : CHANNEL 2)
&Y miy QY W4 &Y AY

(V : 0x0000 ~ OxOFFF)

29 uly Y g A& A3

(T : 0x0032 ~ OxFFFF)

Ze oF HE& IS, DATA 1 g
DATA 57}2} 2] CRC163k

(0x0000 ~ OxFFFF)

DATA 4( 2 Byte ) :
DATA 5( 2 Byte ) :
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A Al , WA ‘S o] &3 Hpo] One-Chip Microprocessori=  ¢l®Ale]  One-Chip
%3:01 _E]igu‘ga]g ;‘q_;l u&xﬁoﬂou‘;“é_} "_A\L_)]_;]c‘,_]]_ :i‘g- Microprocessorq! 180196KC(16Mhz)E& A}&3tgiti. D/A
& VR Converter*-= Analog DeviceA}£] 12b1t D/A Converter
Ql AD667& AHE3te] oldE T IS &esigcl
¥ 5 Y MG W
hikd PC A% uhsr PNS
0 B ‘T frame A$ ——
) GOTO 0 (- NAK( 0x06 ), "H( Y F HE )
GOTO 3 = CK( 0x06 ), AdEA( T 2F/ v I&
2 n}?‘ &9 ’§2]
3 Ha ‘N'frame Mg e
4 GOTO 3 = NAK( 0x06 ) S TP 2/ AE )
_____Garo 6 - CK( 0x06 ) 6"""‘]( zg4¢ 2F 0 &)
5 1"71“‘ ’?}EII Ae AR
6 HE 'K frame A4 -
GOTO 6 (- NAK( 0x06 ), AScA( =Y 2§/ &)
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8 7] vk 3 A%
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1 R TECETEEEE
12 AYe] 2 data frame A4 -
13 ~ 6OTO 12 (- Ak( 0x06 ), AEEAM( TYY o F AE )
GOTO 15 {--- CK( 0x06 ), ‘_-&“ﬂﬂ( =z oF 0 ¥
14 #}EH 2 &9 uy A He AR
15.
16 Abell n data frame M4 —>
17 GOTO 16 {--- NAK( 0x06 ), AL ZHY o/ HAE )
GOTO 19 - CK( 0x06 ), A =AY 2/ 1 &)
18 ’}}"E_Il,n : 29wy A4 Wy AR
19 o8 ‘S frame A4 -—=>
20 GOTO 19 <--- NAK{ 0x06 ), ’ﬂ-&'r-k]( xhe o/ AE )
2 GoT0 22 G- | AK( 0x06 ), AFEAM( Zag 2F u AE)
21 e &
22 4 L ¥4l tj7]
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33 63} Ut
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Fig, 4. The waveform generatiing image of NSWG

in oscilloscope

(channel 1 : single twitch stimulation,

channel 2 : train-of-four stimulation)
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A 18 A A1z 96/5
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MT-060ms CHT 7~ 42EMYV 10 Apr 1096

15:25:53
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Fig. 5. The waveform generating image of NSWG
in oscilloscope

{channel 1 : tetanic stimulation

channel 2 : double brust stimulation)
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.00V
Fig. 6, The waveform generatiing image of NSWG

in oscilloscope

(channel 1 : biphasic positive stimulation,
channel 2 : sinwave type stimulation)
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