





Installing the Stimulator

Connection of Cables

[Fig.29]

Take the following precautions when installing the stimulator.

1.

Avoid contact with water or chemicals. Also, avoid direct contact with
mist or humidified air from a humidifier as this may cause malfunction or
reduce the service life of the stimulator.

Keep out of direct sunlight as this may result in an unexpected rise in
temperature, causing malfunction or reducing the service life of the
stimulator.

Make sure that the area is well ventilated. If the temperature inside the
stimulator rises, it may cause malfunction or reduce the service life of the
stimulator.

Do not place blankets or other objects on top of the stimulator.
Avoid placing in an area that is exposed to dust.

The power source must have sufficient capacity to supply the necessary
power requirements of the stimulator. Reduced power resulting from
insufficient capacity may affect the performance of the stimulator or activate
the breaker, causing a power failure.

If any irregularity occurs when the power is turned on, turn the power off
immediately and unplug the power cable from the power outlet. At the
same time, mark the stimulator clearly as “Out of Order” and do not use it
until it has been inspected and repaired.

1. Ground wire

Connect the supplied ground wire to the ground terminal

and connect the other end to a reliable grounding

conductor.

® Avoid using water pipes as the grounding conductor
as their grounding capability may not be reliable.

® [t is prohibited by law to use gas pipes as a grounding
conductor.

2. Power cable
Insert the supplied power cable with 3-pin plug into the
power socket and insert the other end into an AC wall
outlet.

/A CAUTION

Always use the supplied 3-pin cable for the

power cable.
If any other power cable is used, it may result
in an electric shock to the operator.

[Note] When the power cable with 3-pin plug is grounded
in a 3-pin outlet with grounding electrode, the
stimulator is automatically grounded. However, to
prevent the effects of a broken ground wire inside
the power cable, double grounding is
recommended using the supplied ground wire.
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3. When stimulating with the isolator, connect the isolator to the [to ISO]

output connector.

[Note] ® When connecting the isolator, tighten the screw firmly to prevent
the cable from coming loose.
® When connecting the stimulation output cable, connect the cable
securely to prevent it from coming loose.

4. If necessary, connect an oscilloscope and recorder and data acquisition/
analysis system, etc. as peripheral devices to measure and record phenomena

after stimulation.
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Specifications

Stimulation Trigger

Main Interval
(1) START
A) MANUAL switch (front panel)
B) START INPUT (rear)
Input pulse: +3.5 V or over, 10 us or over
Input impedance: 10 kilohms or over
C) Short-circuit of KEY terminal (rear) and E terminal

2) STOP
A) MANUAL switch (front panel)
B) STOP INPUT (rear)
Input pulse: +3.5 V or over, 10 us or over
Input impedance: 10 kilohms and over

3) SET CYCLES
Setting range: 1 ms to 9990 s, within +0.1%
Unit: ms, s
Number: 3 digits

4) CYCLES
Repeat count: 1 to 999
Continuous stimulation: when set to “run”

5) External trigger
TRIG LEVEL: 0 to +10 V continuous variable
Approx. 3 V when turned fully counterclockwise
Input impedance: 100 kilohms or over

Stimulation Waveform Setup

1) DELAY
Setting range: 0 t0 99.9 s, +1%, within 2 us
Unit: us, ms, s
Number: 3 digits

2) INTERVAL
Setting range: 100 u to 999s, within +0.1%
Unit: us, ms, s
Number: 3 digits

3) DURATION
Setting range: 10 u to 99.9 s, 1%, within £2 us
Unit: us, ms, s
Number: 3 digits
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4) TRAIN
Setting range: 1 to 999
Continuous operation when set to “run”

Stimulation Output

1) Output polarity and OFF
Polarity switch: Positive/negative polarity
(No effect on MODULATION or MIXING polarity)
OFF: No output to ISOLATOR or OUTPUT

2) MODULATION
Amplitude: Depends on amplitude of external signal including
polarity (Max. +10 V)
Linearity: within £7% at +1 Vto =10 V
Input impedance: 100 kilohms or over
No modulation in relation to MIXING waveform

3) MIXING
Mixing method: Analog addition
Mixing voltage range: 0 to =10 V
(Voltage after mixing: max. =10 V)
Linearity: within £7% at +1 Vto =10 V
Input impedance: 100 kilohms or over

4) DC
Output voltage: Direct current 0 to =10 V
Direct current 0 to +50 V when +50 V output is
selected

5) Isolator output (to ISO)
Pin:1,2 +15V

3 -15V
4 Signal output
5 Range data
6 E
7 Range data synchronizing clock
8 Void
9 Void
10  Void
The fourth signal is not output fivefold when +50 V output is selected.
(=10 V)
6) Output

Linearity: 0 to =1 V, within £50 mV
Within =1 V to =10 V 5%
Output impedance: 100 kilohms or less (at RL = 2 kilohms)
Output waveform: 3 us or less both rising and falling
Excessive deviation: 5% or less
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7) £50 V output
Linearity: 0 to +5 V, within £100 mV
+5 V to £50 V, within +5%
Output impedance: 10 ohms or less
Output waveform: 7 us or less both rising and falling
Excessive deviation: 10% or less
Maximum output current: 400 mA or over

Synchronized Output Signal

1) Output signal name
MAIN INTERVAL
SET CYCLES END
EXT TRIG
DELAY
INTERVAL
TRAIN END

2) Output signal
Amplitude: +5 V
Pulse width: approx. 500 us
Rising: 3 us or less
Output impedance: 1 kilohm or less

Language

English

Power Source

Voltage: AC 110V, 220 V or 240V +10 %

(Changed voltage range by the connector)
Frequency: 50/60 Hz
Power input: 70 VA

Environment

Main operating environment: Laboratory

Operating Environment
Temperature: 10 to 40°C
Humidity: 30 to 90%
Atmospheric pressure: 70 to 106 kPa

Storage Environment
Temperature: —20 to 60°C
Humidity: 10 to 95%
Atmospheric pressure: 70 to 106 kPa
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Durability

Installation

Safety Standards

Dimensions and Weight

Electromagnetic Compatibility

6 years (based on self-certification of company data)

Indoor installation type

Applicable safety standards:IEC 60601-1
IEC 60601-1-2 :2001
Type of protection against electrical shock: Class |
Degree of protection against electrical shock where attached:
B applied parts
Degree of protection against harmful ingress or liquids:
IPXO0 (devices w/o special protection)
Mode of operation: Continuous operation
Voltage endurance: AC 1500 V, 1 minute
Leakage current:100 uA or less for both earth leakage and
enclosure leakage
Insulation resistance: 50 megohms or over (DC 500 V)
Mechanical strength of stimulator: Compliant with impact NS7231-
5.7, vibration NS7231-5.8

Dimensions: 430 (W) x 98 (H) x 300 (D) mm
Weight: Approx. 8.3 kg

IEC 60601-1-2 :2001
EMC level (CISPR11) Class B
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Guidance and manufacture’s declaration - electromagnetic emissions

This Model 1001 is intended for use in the electromagnetic environment specified

below.

The customer or the user of the 1001 should assure that it is used in such an

environment.
Emissions test Compliance Electromagnetic environment guidance
. The 1001 uses RF energy only for its internal function.
RF emissions . .2 .
CISPR 11 Group 1 Therefore, its RF emissions are very low and are not likely to cause
any interference in nearby electronic equipment.
RF emissions Class B The 1001 is suitable for use in all establishments,
CISPR 11 including domestic establishments and those directly connected to
the public low-voltage power supply network that supplies
Harmonic emissions . buildin d for d ;
gs used for domestic purposes.
IEC 61000-3-3 Complies
Voltage fluctuations/ )
flicker emissions Complies

IEC 61000-3-3

Guidance and manufacture’s declaration - electromagnetic immunity

This Model 1001 is intended for use in the electromagnetic environment specified

below.

The customer or the user of the 1001 should assure that it is used in such an

environment.

Immunity test

IEC 60601 test level

Compliance level

Electromagnetic environment
-Guidance

Electrodatic discharge +6 kV contact +6 kV contact Floors should be wood, concrete or

(ESD) +8 KV air +8 kV air ceramic tile. If floors are covered with

IEC 61000-4-2 synthetic material, the relative humidity
should be at least 30%.

Electrical fast transient/ | +2 kV for power supply | T2 kV for power supply | Mains power quality should be that of a

burst lines lines typical commercial or hospital

IEC 61000-4-4

environment.

Surge
IEC 61000-4-5

+1 kV differential mode
12 kV common mode

+1 kV differential mode
12 kV common mode

Mains power quality should be that of a
typical commercial or hospital
environment.

Voltage dips, short
interruptions and voltage
variations on power
supply input lines

IEC 61000-4-11

<5% Ut (>95% dip in Ur)
for 0.5 cycle

40% Ut (60% dip in Ur)
for 5 cycles

70% Ut (30% dip in Ut)
for 25 cycles

<5% Ut (>95% dip in Ut)
for 5s

<5% Ut (>95% dip in Ur)
for 0.5 cycle

40% Ut (60% dip in Ut)
for 5 cycles

70% Ut (30% dip in Ut)
for 25 cycles

<5% Ut (>95% dip in Ur)
for 5s

Mains power quality should be that of a
typical commercial or hospital
environment.

If the user of the 1001 requires
continued operation during power mains
interruptions, it is recommended that the
1001 be powered from an
uninterruptible power supply or a
battery.

Power frequency
(50/60 Hz)
magnetic field
IEC 61000-4-8

3 A/m

3 A/m

Power frequency magnetic fields should
be at levels characteristic of a typical
location in a typical commercial or
hospital environment.

NOTE: Ut is the AC mains voltage prior to application of the test level.
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Guidance and manufacture’s declaration - electromagnetic immunity

This Model 1001 is intended for use in the electromagnetic environment specified

below.

The customer or the user of the 1001 should assure that it is used in such an

environment.

Immunity test

IEC 60601 test
level

Compliance level

Electromagnetic environment - guidance

Conducted RF
IEC 61000-4-6

Radiated RF
IEC 61000-4-3

3 Vrms
150 kHz to 80 MHz

3V/m
80 MHz to 2.5 GHz

3 Vrms
150 kHz to 80 MHz

3V/m
80 MHz to 2.5 GHz

Portable and mobile RF communications equipment
should be used no closer to any part of the 1001,
including cables, than the recommended separation
distance caluculated from the epuation applicable to the
frequency of the transmitter.

Recommended separation distance

d=12/P

d=124"P
d=234P

80 MHz to 800 MHz
800 MHz to 2.5 GHz

where P is the maximum output power rating of the
transmitter in watts (W) according to the transmitter
manufactuer and d is the recommended separation
distance in meters (m).

Field strengths from fixed RF transmitters, as
determined by an electromagnetic site survey*!, should
be less than the compliance level in each frequency
range*2,

Interference may occur in the vicinity of equipment

()

NOTEL1: At 80 MHz and 800 MHz, the higher frequency range applies.
NOTE2: These quidelines may not apply in all situations. Electromagnetic propagation is affected by absorption
and reflection from structures, objects and people.

*1 Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land
mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with
accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey
shoule be considered. If the measured field strength in the location in which the 1001 is used exceeds the applicable

RF compliance level above, the 1001 should be observed to verify normal operation. If abnormal performance is
observed, additional measures may be necessary, such as re-orienting or relocating the 1001.
*2 Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.
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Recommended separation distances between portable and mobile RF communications

equipment and the 1001

This Model 1001 is intended for use in the electromagnetic environment in

which radiated RF disturbances are controlled. The customer or the user of the

1101 can help prevent electromagnetic interference by maintaining a minimum
distance between portable and mobile RF communications equipment

(transmitters) and the 1001 as recommended below, according to the maximum

output power of the communications.

Rated maximum output

Separation distance according to frequency of transmitter (m)

power of transmitter
(W) 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz
d=124P d=124P d=234P
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.72
1 1.2 1.2 2.3
10 3.8 3.8 7.2
100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in meters (m)
can be estimated using the equation applicable to the frequency of the transmitter, where P is the maximum output power
rating of the transmitter in watts (W) according to the transmitter manufactuer.

NOTE1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.
NOTE2 These gudelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.

System Composition for EMC test
This 1001 is tested to comply with IEC 60601-1-2 :2001 with the following

composition. If any part which is not specified by our company is used, the

EMC specifications might not be satisfied.

Units Cable length
1001 Electronic stimulator —_—
Output Code (12pc) 2m
USB Code 2m
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