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The Supplemental material contains:
• Supplementary Figures S1-4
• Table 1: Odor machine parts list
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Figure S1: Schematic of the circuit for gating solenoid valves.
Example circuit diagram for gating solenoid valves for odor/air delivery. In this example, three digital control
signals, gate the opening and closing of three pair of solenoid valves via a Darlington transistor array (ULN2803A).
An inverter IC (SN74LSo4N) is used to flip the polarity of each control signal, such that the two valves within
each pair (for example, orange and blue in the first pair) are anti-coupled (orange ON = blue OFF and vice versa).
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Figure S2: Custom-designed PEEK manifold for final valve assembly.
a: Photograph (Left) and CAD model (Right) of the custom-designed PEEK manifold that accommodates 12
valves (4 per odor bank) and allows delivery of up to three independent odor streams. Dotted colored circles
represent manifold mounted solenoid valves. Solid colored lines depict example airflow route for one input
stream (Odor or Air) through the manifold.
b: Technical drawing of the manifold shown in a.
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Figure S3: Schematic of odor delivery system for individual odors.
a: Observed odor output (black) closely matches between the predicted odor output (red) for the pseudo-random
sequence of Isoamyl acetate and 1,4-Cineole shown in a. Odor output was predicted at 20 Hz temporal resolution
by convolving a generic odor kernel with the time-profile of odor valve ON-OFF state. For comparison, measured
PID output is also plotted at 20 Hz resolution.
b: Output kinetics depend on the choice of flow rates. Right: A higher net flow rate for the same dilution ratio
(1:10) (Red versus Green lines) confers faster kinetics (40 ms vs. 90 ms). Left: Average rise time, decay time and
odor amplitude for the two dilution strategies across 12 repeats.
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Figure S4: MFC based concentration control does not ensure linear odor output across chemically diverse odors.
Average PID output profile (12 repeats) for 500 ms long pulses of Isoamyl acetate, Ethyl tiglate and Valeraldehyde
at for different input flow rates of the carrier stream, as controlled by a Mass Flow Controller (MFC). Light and
dark green vertical bars correspond to intended concentration series from 0.01% to 1% saturation and 1% to 10%
saturation respectively. Different colors (blue, green, red, cyan and pink) correspond to linearly increasing input
flow rates into the odor vial - as obtained by linearly changing the MFC set-point voltage. For a given range of
MFC control voltages (set-points), the output odor concentration changes in different proportions for the three
odors. The output for Isoamyl acetate was closest to linearity (as seen by regular spacing of the different colors).
In contrast, the output concentration for Ethyl tiglate and Valeraldehyde showed abrupt jumps as select MFC
set-points (cyan to pink transitions). In some cases (Valeraldehyde), a lower flow rate (cyan vs. pink, 1% to 10%)
resulted in a higher output concentration. The odor output shown here was normalized to the maximum output
observed across all MFC set-points for each odor individually.
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