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Printed Flexible Electronics

v’ Electronic/sensing materials are deposited from solution

Only deposit materials in areas that need the functionality
Large area capability
Distributed Electronics — low density/large area
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Customization ease

Lower capital investment
Extremely thin

Rigid or flexible substrates
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Large Area Systems — Photovoltaics, Displays, Imagers
Heterogeneous integration allows sophisticated functionality
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Electronic components printed using methods developed
for graphic arts and document printing
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Printed Flexible Electronic Systems
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Chemical sensors are used for health monitoring, food The National Academies of
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quality and agricultural sensing.
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Sensor Node
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Potential

Potentiometric Sensors

s RT  59.1mV
W@ C =23026— =
«° zF Z
WE HNT " NH R = universal gas constant (8.314 J Kt mol?)
S o o T = Temperature in Kelvin (assume 298K or 25C)
J C }EHE{GHE}HDHE F = Faraday constant(9.649 x 10* C mol?)
7 9 z # number of electrons transferred in reaction
HN.__~__NH
| v E=E°+Cloga
Increasing Chemical activity of species
concentration ’ o of interest
T ) E = N aionzcionvion
L O . C = concentration in solution
E * Slope = 0.059 y = activity coefficient (1at
. low concentrations)
Time Log (a [Na*]) or Log (a [NH,*])
Potentiometric Sensors are highly selective and less The National Academies of
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affected by other salts present in solution and soil
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Potentiometric Sensors

400 600 - sensitivity:-53.314 + 1.076
0.05mM 500 +
* The ionophore selectively <350 & 0.1mM = |
. . . . 400 ... 1
reversibly binds with the ion E s E L
of interest % 300+ 1ot % 300 d}:;l
* Gathered charge at the S 20 | e 5 200 + '
surface of the sensor changes Zomwrﬂ"" 100 i
the potential compared to the 200 0
reference 700 900 1100 1300 -2 -1 0 1 2
* These sensors are less Time (s) log1o[NO5T]
susceptible to interference
from other salts!
Printed working electrode measured against commercial The National Academies o

reference electrode, spans range of 3.2ppm to 1240ppm SCIENCES * ENGINEERING * MEDICINE



lons found in soil

A & L WESTERN AGRICULTURAL LABORATORIES

1311 WOODLAND AVE#1 « MODESTO, CALIFORNIA 95351 « (209) 5294080 « FAX (209) 529-4736

Tt

REPORT NUMBER: 18-120-063 CLIENT NO: 4246
GROWER:;:

Percent
Cation Saturation (computed)

Graphical Soil Analysis Report

DATE OF REPORT: (5/03/18 LAB NO: 50830 SAMPLEID: STRIP PAGE: 1
Very H'u-. 100
High . . — -
. E E EBE = E — E = .
— — — — — — — — —
Loy - = = = -_ @ _ s = R s
] ] ] ] _— ] | ] ] ] ] ] _ .
Very Loy R amm . — N B B - OOE O OE O OE O OE - o
ery | | I . . I | . I . . . . .
Organic | Nitrogen |Phosphorus|Phosphorus| Potassium |Magnesium| Calcium | Sodium Sulfur Zinc  |Manganese| lron Copper Boron Chlaride Polassium |Magnesium| Calcium | Sodium
Analyte Matter NOy-N | Weak Bray | NaHCO,-P K Mg Ca Na 80,5 Zn Mn Fe Cu B Cl K % Mg % Ca% Na %
e ppm ppr! ppm ppm ppm pprm pom ppm por pp! ppim ppm ppm ppm
Results 3.1 K| 206 115 664 453 | 2878 19 12 4.5 3 28 1.3 0.7 8.6 18.7 | 723 | 0.4
LOW AVERAGE HIGH ACIDIC BASIC
0.4 || | 19.9 L 7.2
ECe INCREASING SALINITY > CEC Ex. Lime pH - INCREASING NEED FOR LIME
dSim meq /10y Buffer pH:
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CH, sensor
Ammonia sensor

Moisture sensor

pH sensor
Temperature sensor

CO., sensor
MN-O sensor
Q- sensor
Mitrate sensor
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