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Abstract

Analysis of the multi-nerve impulses by means of electrophysiological method has become important to
understand the parallel information processing in the nervous system. We have previously reported the
multi-impulse analyzing system by using the microcomputer (MEK 6800 D-II) and additional electronic
circuits. Impulses from two nerve cells or more were classified according to their amplitude. That was
executed by machine language program. The system operated sufficiently to analyze the impulses recorded
in nerve bundle from mechanoreceptors on the crayfish antennule.

However, there were a few problems in the system. The one was a slight time lag of the peak discriminator
which detected the peak time of an impulse and triggered A~D converter. The other was flicker of real-
time display caused by sequential time sharing between data input routine and display one. Those problems
are improved in the present new systemn.  The former is overcome by using the peak hold circuit in place
of the peak discriminator, and the latter by introducing the interrupt technique when both impulse height
and interspike interval are gotten into the microcomputer.

An additional microcomputer (CBM) which can execute BASIC program is connected with the previous
one in order to supply the lack of programing flexibility on the machine language system. The connection
between those two microcomputer consists of a control line and 8-bit bidirectional data bus. By using the
only one control line, the program for data transfer is made as simple as possible. Then, the new system is
made to reconcile processing speed in machine language system and flexibility in BASIC system. Further-
more, CBM 3032 have an input-output port based on the standard IEEE 488 bus. A X-Y plotter (WX
4671) is connected with this port through an interface circuit. All of the experimental result can be printed
out by the plotter. The present multi-impulse analyzing system possesses sufficient accuracy and flexibility.
The system can be used not only in our electrophysiological experiment but also in one of another nervous
system.
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Fig. 5 X-Y plotter interface circuit. The control
signals and 7-bit data from CBM 3032 based on
IEEE 488 bus are converted to the desired for-
mat of the X-Y plotter in this circuit.

Fig. 6 Data transfer sequence between CBM 3032
and X-Y plotter.
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Fig. 7 Memory map in MEK 6800 D--II microcom-
puter system,
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Fig. 9 Real-time display of the impulse amplitudes

(a) and post stimulus time (b). Each dot cor-
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low impulses from stimulated receptor are shown
as two thick lateral lines. In (b), those impulses
fire synchronously corresponding to the stimuli
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bDTH3. Fig. 9 (b) i, 4 vz FKEH DR
FRiVeEb L, ROALICHRT 100 O #ER # 2 mZ
HBOLOTHE. 1MOIEERKHNEICH LT2ED
WIREMPBR N A L b h3, Thid, HERA
YRNADREKMHOBEANCELEHDTHS. fHITH
BT oDwTiRSh B 513, BRA v vrick
5b0THD. B, Fig. 9 (@) ITGRTA v
HEMOBRI T HEEA YR a—-F B LT L
kb, ERY VI THLIMADETHRBOELE
A RNV AERERE L TESA, ThidEiice=
A2—Ti25L2ICL T3, ZOHEY EEHOLED
RELZAY) » Th3B.

32 F—-YMBOHRE

F—2MBICid, Fig.9 () (b) itRdTLS5 %4~
NARBEHT -2 ZRA LT, WEFHFEeR 75 4,
flggmflex + 254 (UIF PST ex + 25 4),
zhic, HEELELEONBEITAEI T ENTE S,
Zhoomnmiciy, DMIC & CBM3032 2 5D~
A7paryCa.—22ERLITAD. CO2HD<A
7uwa €L —200BF )5 A0 ERRT 7
v—Fy— % Fig.10 I[T/Re. ZD7a—F 5 —F
*R%X5ic, DMIC, CBM 3032 #iziRiHA4F & =

L ORZE TR R



40 (40)

I
[l

T
H
]
:

Fig. 10 Program flow for data transfer between CBM
3032 and MEK 6800 D-II (DMIC).
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