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The MyoWare measures muscle activity through the 36 Hz
electric potential of the muscle, commonly referred to )
as surface electromyography (EMG or sSEMG for short).
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electrical signal to your muscle to start recruiting motor
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recruited to generate greater muscle force.
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Th e MyoWa re Wl | I ana |yze th |S e I ectrlcal a Cthlty an d E - Reference electrode port (optional) 7 - End-muscle (END) electrode
F - Reference electrode snap socket 8 - Reference (REF) electrode
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output an analog signal that represents how hard the
PXVFOH LV EHLQJ 5H[HG 7KH KDUGHU
the MyoWare output voltage will go.

H - End-muscle (END) electrode snap socket

Why three electrodes?

Mono vs. Bipolar

(0* VHQVRUY FDQ HLWKHU KDYH D WZR HOHFWURGH PRQRSRODU RU WKUHH HOHFWURGH ELSRODU

Monopolar Con guration Bipolar Con guration

A single input electrode is placed over the body of the targeted Two input electrodes (e.g. MID and END) are placed on the body of the target-
muscle group. A reference electrode is placed in an adjacent HG PXVFOH JURXS 7KH 4UVW HOHFWURGH LV SODFHG QHDU WKH PLGGOH RI WKH PXVFOH
electrically neutral location. ERG\ DQG WKH VHFRQG HOHFWURGH LV SODFHG FP IURP WKH 4UVW HOHFWURGH

A reference electrode is placed in an adjacent electrically neutral location.
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7KH GL HUHQFH LQ YROWDJH EHWZHHQ WKH WZR HOHFWURGHY LV DPSOL4HG
ZLWK UHVSHFW WR WKH UHIHUHQFH HOHFWURGH 7KH DGYDQWDJH RI WKLV FRQ4
uration is the common noise between the two electrodes is removed

GXH WR WKH DPSOL4HU V FRPPRQ PRGH UHMHFWLRQ UDWLR &055

A bipolar EMG sensor, like the MyoWare, produces a much cleaner
EMG signal with a much greater signal-to-noise ratio (SNR).

Muscle Group Sensor Placement

Why Is electrode placement important? ’

Reference Electrode Positions

NOTE: The positions in this image are approximate

3URSHU HOHFWURGH SODFHPHQW DQG RULHQWDWLRQ LV HVVHQWLDO WR DFTXLUH FRQVLVWHQW DQG
quality signals with the MyoWare. For the best possible signal, place the electrodes on e
the belly of the target muscle between the nearest innervation zone and the myoten- —

GRQ MXQFWLRQ ZKHUH WKH PXVFOH 4EHUV DUH PRVW GHQVH 2ULHQWDWLRQ ZLVH Wl
VKRXOG IRUP D OLQH ORQJLWXGLQDOO\ SDUDOOHO WR WKH PXVFOH 4EHUV 7X{N“pQ V-
LQJ VXUIDFHV LQWHUVHFW WKH VDPH PXVFOH 4EHUV FUHDWLQJ D EHWWHU VXSHULPSE
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Connecting Optional External Cables Connecting Optional Reference Cable
The MyoWare has embedded electrode snaps right on the sensor board For certain applications where the reference electrode snap socket is poorly
itself, replacing the need for a cable. However, if the on board snaps do positioned, the v2.0 can still accept a MyoWare Reference Cable.

QRW 4W D XVHU V VSHFL4F DSSOLFDWLRQ DQ H[WHUQDO FHDEOH FDQ EH FRQQHFWHG WR

the board through three through hole pads shown above.
MyoWare

Reference Cable
Insert the MyoWare Reference

Cable into the female connector
located on the left side of the
sensor.

PLEASE NOTE: MyoWare 2.0 Cable Shield is recommended.

‘ ( Q G Reference Cable

Connect this to the cable leading to an Female Connector
electrode placed adjacent to the middle
electrode towards the end of the
muscle body

Remove the cable by pressing
down on the tab on top.

Cable Disconnect Tab

® O0LGGOH

Connect this pad to the cable leading to

an electrode placed in the middle of the ) Cut here
muscle body The reference electrode socket remains
active even with the cable inserted. Disable
® Rof the socket by cutting the jumper trace on the
. top side of the sensor. Re-enable the socket
Connect this to the reference electrode. _ _ i
The reference electrode should be by shortlng the jumper pads with solder.
placed on an separate section of the Reference Electrode
body, such as the bony portion of the Socket Disconnect Jumper
elbow or a nonadjacent muscle
Overview Power Spectrum
The MyoWare is designed to be used directly with a microcontroller. Surface EMG signals typically have an amplitude of 0 - 10 mV
~W V SULPDU\ RXWSXW LV QRW WKH UDZ (0* VLIJQDO EXW [UDWKHU W K Hpealote peakrand a frequency band of 10 - 500 Hz. MyoWare has
Rl WKH DPSOL4HG DQG UHFWL4HG VLJQDO WKDW LV LGHD|O WR ZRUN zPWK YW RUGHU SDVVEDQG RI +] ZKLFK LV LGHDO IH
PLFURFRQWUROOHU V DQDORJ WR GLJLWDO FRQYHUWHU [$'& +RZHY Hhe bulk of the power spectrum while removing unwanted signal
O\R:DUH DOVR SURYLGHV WKH UDZ DQG UHFWL4HG VLJQDOV sources such as motion artifacts.?
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Setting up Envelope (ENV) Output
O
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To output the ENV signal, simply connect the ENV pin to one of your measuring . E

GHYLFH V DQDORJ LQSXW 8QOLNH WKH RWKHU WZR RXWSXWYV *W. (19 RXWSXW E
additional gain stage that is adjustable via the gain potentiometer. O s O -
To adjust the gain, locate the gain potentiometer in the upper left corner of the ENV

VHQVRU PDUNHG DV *$-1 8VLQJ D 3KLOOLSV VFUHZGULYHU WXUQ WKH SRWHAQ
clockwise to increase the output gain; turn the potentiometer counterclockwise

to reduce the gain. O
L]
- GAIN
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QUICK TIP =
) = (O
We recommend for users to get their sensor setup working reliably prior to adjusting
the gain. The default gain setting should be appropriate for most applications.

Setting up Raw (RAW) Output O

RAW
Like the previous version, MyoWare 2.0 has the ability to output ’
DQ DPSOL4HG UDZ (0* VLJQDO O O
To output the raw EMG signal, simply connect the RAW pin
to your measuring device instead of the ENV pin. ®
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7KH 5%$: RXWSXW LV FHQWHUHG DERXW DQ R*VHW YLROWDJH RI 9V VHH DERYH -W LV LPS@WD%
WR HQVXUH 9V LV WKH PD[ YROWDJH RI WKH 0&8 V DQDORJ WR GLJLWDO FRQYHUWHU 7KLV (o)e] Q
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assure that you completely see both positive and negative portions of the waveform. ¢ L
7KH DPSOL4FDWLRQ IRU WKH 5%: RXWSXW LV QRW DGMXVWDEOH YLD WKH *$-1 SRWHQWLRPHWHU ))
Setting up Recti ed (RECT) Output O 021008 6serais
RECT . ‘ e :
K ‘O O
O\R:DUH QRZ KDV WKH DELOLW\ WR RXWSXW WKH DPSOL4HG™DQG IXO0 ZDYH ARDUING
UHFWL4HG VLJQDO O O o 9,
7R RXWSXW WKH UHFWL4HG VLIJQDO VLPSO\ FRQQHFW WKH 5(&7 SLQ WR \RXU PHD
device instead of the ENV pin. 59 BB oongse
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7KH DPSOL4FDWLRQ IRU WKH 5(&7 RXWSXW LV QRW DGMXVWDEOH YLD WKH *$-1 SRWHQWLRPHWHU

Technical Speci cations Dimensions

Supply Voltage: Ideal Gain Equation: 5HFWL4AFDWLRQ OHWKRG
min. = 2.27V, Raw (RAW): G = 200 Full-wave 1
typ. = +3.3V or +5V, SHFWL4HG 5(&7 * In (MM)
PDJ 9 (QYHORSH (19 -~ 5 B3 ple Rate: N

Ris the resistance of the gain 1RW DSSOLFDEOH O0\R:DUH 6HQVRU LV
Input Bias Current: SRWHQWLRPHWHU LQ N2KF, GpboRJ 6HH PHDVXULQJ GHYLFH

S$ PD[ Q$ _ VSHEL4AFDWLRQV
Filters:

High-pass Filter: Active 1st order,
fc =20.8 Hz,? -20dB

Input Impedance:
800

o Low-pass Filter: Active 1st order, /
Common Mode Rejection

. fc = 498.4 Hz,? -20dB .
Ratio (CMMR): , /) t Q
140 dB .
Envelope Detection: \L\
/LQHDU 3DVVLYH VW RUGHU +
fc=3.6 Hz2-20 dB
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