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Important Information

Intended Use

The Trigno™ Wireless EMG Systems are designed for research,
investigational and scholarship purposes only. Delsys products are
not intended for measurement purposes or for use in the treatment
and diagnosis of humans.

Rx ONLY

Contraindications

DO NOT USE on Patients with implanted electronic devices of any
kind, including cardiac pace-makers or similar assistive devices, elec-
tronic infusion pumps, and implanted stimulators.

DO NOT USE on irritated skin or open wounds.

> > P

DO NOT USE on Patients with allergies to Silver.

Technical Service and Support
For information and assistance visit our web site at:

www.delsys.com

Contact us at:

E-mail: support@delsys.com
tel: (617) 236 0599






















Figure 18. Pinouts of the Analog Output connectors.

Screw Terminal Connections

Many data acquisition systems are equipped with screw-type wire
terminations. In these cases Delsys can supply a cable assembly
that mates with the Trigno Analog Output connectors and breaks
out the individual channels onto single conductors. Please contact
Delsys for details regarding this particular wire assembly or other
connectivity needs. Please refer to Appendix II for further details
regarding the DC-A22 Unterminated Output Cable.

Figure 19. DC-A22 Unterminated Outpur Cable.
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Analog Output Software

Included with the Delsys software package is the Trigno Analog

Output software,
EMGworks Data

which operates on a PC independently from
Acquisition and Analysis software. The Trigno

Analog Output Software is designed to configure and control the

Trigno System so

that it becomes a full analog instrument. In this

scenario, all data acquisition is performed by sampling the analog
channels with 3rd party acquisition systems, often found with

Motion Capture

Systems. The Trigno Analog Output software

presents information in that is identical to the Trigno Sensor
Status console with the following exceptions:

the wireless sensor configuration window is accessible from the

“configure” button.

sor Configure
problems.

an Analog Output “Test Panel” can be launched from the Sen-

dialog which can be used to debug connectivity

“Start” and “Stop” controls are available primarily to define the

Start and Stop trigger events, if these are being used. All set-
tings are locked once the “Start” button is depressed, and can
only be changed after the “Stop” button is pressed.

' Delsys Trigna Analog Qutput F | e
@DELSYS" Trigno" Wireless
> = ©
1y Y2, C— Y\[3, > |[4, C 2
lee e
5 o \(6, C Y \[T, (2,
||
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13 [ \(14, ——— Y[15, > (16,
Ca— |[<— !
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Figure 20. Trigno Analog Output software.
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Test Panel

The Test Panel is used to verify the analog signal connections with
the data acquisition module by outputting predefined and unique
signals on each channel. The test signals are sinusoidal in nature
and defined by an amplitude, a frequency and an offset. The
expected outputs for each analog channels are listed in the Test
Panel window once the option is slected.

Test Panel =ARCI X
|
[EMG Only -
Channel Frequency (Hz) Vpp Dffset (V) 2
EMG 1 2333 w0 |
EMG 2 16667 10.00 ] J
EMG 3 250.00 w0
EMG 4 333.33 10.00 ] (I
EMG 5 8333 600 0 ‘
EMG & 166 67 500 0
EMG 7 250,00 600 0 Al
EMG 8 33333 500 0 |
EMG § 23133 400 0
EMG 10 16667 400 0 J
EMG 11 250,00 400 ]
CRAZ 47 e e e e e A nn n T |
Running o) |
= — il
Test Panel o 5
|
All Channels ']
|
Channel Frequency {Hz) Vpp Offset (V) =l |
EMG 1 2333 w0 |z | |
X1 741 996 )] =
¥1 1481 400 202
z1 2963 400 202 |
EMG 2 166.67 w0 |
x2 741 298 202
Y2 1481 298 202 |
72 2963 298 202 |
EMG 3 25000 w0
x3 741 204 202 |
¥3 14.81 204 202
79 ¥ vl 2na 0 Sg |
| Running|

Figure 21. The Test Panel Signals.

Note that the analog outputs are generally always active, whenever
data are transmitting from the sensors. The Trigno Analog Output
software is used to provide full control over the Trigno Base
Station and its features outside of EMGworks.
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Maintenance and Care

Trigno Sensors

A

Trigno sensor are encased in a sealed polycarbonate enclosure. The
following points should be kept in mind when handling the

SENsors.

o All sensors should be visually inspected before each use to
ensure that no mechanical deterioration has occurred.

e The sensors can be cleaned and sterilized with a damp cloth and
mild detergent, or with 70% isopropyl alcohol swabs. Ensure
that the sensor contacts remain clean at all times for proper
operation.

e While the sensors are sealed and are water-resistant, these
should never be completely submerged in any liquid. They are
design to be used on damp skin surfaces and in the presence of
sweat without compromise to safety, sensor integrity or opera-
tion.

e The sensor contacts are made of pure silver and are quite soft.
Care should be taken to preserve the integrity of these contacts.
Do not scrape or dent these contacts.

¢ Handle the sensors with care: do not drop them on the ground
or step on them.

Do not submerge the sensors in any liquid under any
circumstance.

The sensors contain sensitive electronic circuitry. Static
discharges and intense magnetic fields should be avoided to
prevent the risk of irreparable damage to the sensors.

Trigno Base Station

The Trigno System is designed to provide years of reliable service
when proper care is followed. While the Base Station enclosure is
made of durable plastic, the following points should be kept in
mind during its use and handling:

e The device and its accessories should be visually inspected
before every use to ensure that no mechanical deterioration has
occurred.

e The Base Station can be easily cleaned with a 70% solution of
isopropyl alcohol if necessary. DO NOT EXPOSE THE BASE
STATION TO ANY LIQUID. IT IS NOT A SEALED
DEVICE.

28

Trigno™ Wireless System User’s Guide



AN

o The units are not shockproof and should not be dropped or be
subjected to excessive forces or accelerations.

The recharging Base Station is not water-resistant. Under no
circumstance should this unit be exposed to water or any other

type of liquids.
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Specifications

Trigno Sensors

GENERAL SPECIFICATIONS
Typical Operating Range® 40 m
Transmission Source 2.4 GHz, 1 mW
Power Consumption <60 mwW
Case Dimension 27 x 37 x 15 mm
Case Material medical-grade polycarbonate
Full-charge Operation Time®? 8 hours
Recharge Time <2.5 hours
Mass <159
Auto Shut-down timer 300 seconds
Temperature Range" 5 - 50 degrees Celsius

@

@

©)

4)

Range is characterized in open office environments. Interfering RF sources in the 2.4GHz
spectrum, as well as absorptive objects occluding the RF communication path may degrade
transmission distance. Stated range can be exceeded under favorable RF conditions.
Battery duration is a function of charge and discharge conditions. Optimal battery
performance is obtained when the device is operated at room temperature. Note that the
stated Operation Time reflects the expected performance of a fully charged new battery used
in a sensor that is transmitting data. Operation Time is expected to decrease as a function of
charge cycles, and when the sensor is searching for a network.

80% of original battery capacity is maintained after 300 discharge/recharge cycles. This
value represents a typical expectation under ideal conditions. Actual performance will vary
depending on usage conditions.

Operation beyond these temperature limits may damage the rechargeable battery.
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EMG SENSOR SPECIFICATIONS

Range®

11 mV (r.t.i.)

Resolution (EMG Signal)®

168 nV/bit

Bandwidth (EMG Signal)®

20+5 Hz, >40 dB/dec
450+50 Hz, >80 dB/dec

Passband Ripple® <2%
Overall Channel Noise® <0.75uv
CMRR >80 dB

Sampling Rate®

2000 samples/sec
4000 samples/sec

Number of Contacts

4

Contact Dimension

5x1mm.

Contact Material®

99.9% Silver

(1) Range is specified for the input of the EMG sensor and is samples with 16 bits
(2) Resolution is specified for the input of the sensor.
(3) Filter is designed as a maximally flat Butterworth to preserve EMG signal amplitude and
phase linearity.
(4) Input-referred noise is calculated as a root mean square over a 5 second window sampled at
2kHz.
(5) EMG signal sampling rates are intrinsic to the sensor and cannot be changed beyond the two
stated rates, which are software selectable.
(6) Sensor skin contacts are made from pure silver and should not be used if allergic reactions to
silver are expected or found to occur.
ACCELEROMETER SPECIFICATIONS
Number of Axis 3
+1.59
(1.2)
Range +6g
. 0.016 + 0.001 g/bit
)
Resolution 0.063 + 0.005 g/bit
Offset Error® +0.2g
Bandwidth DC - 5045 Hz, 20dB/dec
Sampling Rate® 148.1/296.3 samples sec

M
@

®
4

Accelerometer range is software selectable.

Accelerometer output is sampled with 8 bits over full range (+2g, +79). Readings exceeding
the nominal range of +1.5g and +6g may be non-linear and are not guaranteed.

Offset errors can nulled in software by using a calibration routine that references the normal
gravitation force.

Accelerometer sampling rates are intrinsic to the sensor and cannot be changed beyond the
two stated rates, which are software selectable.
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Trigno Recharging Base Station

GENERAL SPECIFICATIONS

Typical Operating Range 40 m®
Transmission Source 24 GHz, 1 mwW
Power Consumption <10W

Sensor Recharge Time < 2.5 hours

USB type

USB 2.0 compliant, high speed

Temperature Range

5 - 50 degrees Celsius

Maximum number of Sensors

16

Inter-sensor delay

<500 us

Dimensions

276 x 241 x 127 mm

(1) Range is characterized in normal office environments. Interfering RF sources in the 2.4GHz
spectrum, as well as absorptive objects occluding the RF communication path may degrade
transmission distance. Stated range can be exceeded under favorable RF conditions.

ANALOG OUTPUT SPECIFICATIONS

Number of outputs

16 EMG, 48 Accelerometer

Signal group delay® 48 ms
EMG Signal Range 5V
Effective EMG Signal Gain® 909 VIV
Accelerometer Signal Range 5V

Nominal Accelerometer Signal
Gain®

2.42 VIg @ +1.5g range
0.62 V/Ig @ + 6 g range

Channel Offset

+100 mV (max)

Baseline Noise 0.5mV RMS
Passband Ripple® <2% with Sin(X)/X correction
Connector Type SCSI-68, Type I

(1) Delay from sensor event to analog output is fixed for all channels, and referenced as a

“group delay”.

(2) This parameter relates the detected voltage input at the sensor to the reproduced voltage at

the EMG channel output.

(3) This parameter relates the nominal uncalibrated voltage differential for an inertial

displacement of 1 g.

(4) Sin(X)/X correction is applied to each channel for cancelling the distorting effects of the DAC

sampling process.
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Appendix |

Mains Isolation

A
A

The Trigno Base Station is provided with Medical Grade isolated
power supply which is compliant with IEC60601 series of
harmonized standards for Medical Devices. However, full
compliance with IEC60601-1 Basic Safety for Medical Devices
requires that the PC operating the software be isolated as well.
This stems from the basic requirement to have all patients
electrically isolated from equipment within their reach, and since
the PC running the Trigno Software is conceivably within their
reach, it too must be isolated.

Delsys does not supply isolation transformers for Personal
Computers and their peripherals.

Delsys recommends model IS1000HG manufactured by Tripp
Lite (www.tripplie.com) for this task. This device is a medial
grade isolation transformer capable of delivering up to 1000 W.
A smaller similar version for 500W is also available (ISS00HG).

Similar products compliant with IEC60601-1 are acceptable.
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Appendix Il

DC-A22 Unterminated Output Cable

Installation

The DC-A22 Unterminated Output Cable provides access to all 64
analog output channels from the Trigno System on discrete wires
for data acquisition systems with screw-type terminations.

The DC-A22 cable connects directly to the output connector
labeled "1-64"on the Trigno System and terminates in 67 signal
conductors with pre-stripped ends (64 analog output signals and 3
GND conductors).

Each conductor employs a unique color scheme to identify its
signal. The conductor jacket is the primary color, and it is marked
with a secondary color. An example of the coloring scheme is
shown in Figure 22 below.

White / Black Black / White

Figure 22. Wire color scheme example.

Refer to Figure 23 for installing the DC-A22 cable. Please observe
the following points:

e Connect the GND wires to the data acquisition system ground
for analog inputs. It is recommended to twist all three wires
together and connect these to a common ground point on the
measurement system to avoide the risk of creating ground
loops.

e Ensure that any unused conductors are not exposed and will
not come into contact with each other or any other signal or
voltage potential. This can be done by clipping the bare ends
of the conductors or using heat shrink tubing or electrical tape
to enclose the bare ends.
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DC-A22 Conductor Assignments

Trigno Trigno Conductor Color Trigno Trigno Conductor Color
Output Pin Primary / Secondary Output Pin Primary / Secondary
EMG 1 68 Violet / Orange AY 9 16 Tan / Violet

AX 1 67 Blue / Orange AZ 9 17 Tan / Gray

AY 1 33 Orange / Blue EMG 10 | 49 Blue / Tan

AZ 1 34 Orange / Violet AX 10 48 Green / Tan
EMG 2 66 Green / Orange AY 10 14 Tan / Green
AX 2 65 Yellow / Orange AZ 10 15 Tan / Blue

AY 2 31 Orange / Yellow EMG 11 | 47 Yellow / Tan
AZ 2 32 Orange / Green AX 11 46 Orange / Tan
EMG 3 64 Gray / Pink AY 11 12 Tan / Orange
AX3 63 Violet / Pink AZ 11 13 Tan / Yellow
AY 3 29 Pink / Violet EMG 12 45 Pink / Tan
AZ3 30 Pink / Gray AX 12 44 Brown / Tan
EMG 4 62 Blue / Pink AY 12 10 Tan / Brown
AX 4 61 Green / Pink AZ 12 11 Tan / Pink

AY 4 27 Pink / Green EMG 13 | 42 Violet / White
AZ 4 28 Pink / Blue AX 13 41 Blue / White
EMG 5 60 Yellow / Pink AY 13 7 White / Blue
AX5 59 Orange / Pink AZ 13 8 White / Violet
AY 5 25 Pink / Orange EMG 14 | 40 Green / White
AZ5 26 Pink / Yellow AX 14 39 Yellow / White
EMG 6 58 Gray / Brown AY 14 5 White / Yellow
AX 6 57 Violet / Brown AZ 14 6 White / Green
AY 6 23 Brown / Violet EMG 15 | 38 Orange / White
AZ 6 24 Brown / Gray AX 15 37 Pink / White
EMG 7 55 Green / Brown AY 15 3 White / Pink
AX7 54 Yellow / Brown AZ 15 4 White / Orange
AY 7 20 Brown / Yellow EMG 16 | 36 Brown / White
AZ7 21 Brown / Green AX 16 35 Tan / White
EMG 8 53 Orange / Brown AY 16 1 White / Tan

AX 8 52 Pink / Brown AZ 16 2 White / Brown
AY 8 18 Brown / Pink GND 9 White / Gray
AZ 8 19 Brown / Orange GND 22 Brown / Blue
EMG 9 51 Gray / Tan GND 43 Gray / White
AX9 50 Violet / Tan NC 56 Blue / Brown

Figure 23. DC-A22 Conductor Assignments
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