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Circuit Note
CN-0234

Devices C
G ADA4505-2 | Micropower Rail-to-Rail /0 Dual Op Amp

from the Lab™  imaien rxed sonar a7 lodays | aDR291 Micropower 2.5 V Voltage Reference

Reference Circuits Support, visit /CNO234. | ADP2503 2.5 MHz Buck-Boost DC-to-DC Converter

AD7798 16-Bit Low Power Sigma-Delta ADC

Single Supply, Micropower Toxic Gas Detector Using an Electrochemical Sensor

EVALUATION AND DESIGN SUPPORT
Circult Evaluation Boards
CN-0234 Circult Evaluation Board (EVAL-CN234-SDPZ)
System Demonstration Platform (EVAL-SDP-CB1Z)
Design and Integration Files
Schematics, Layout Files, and Bill of Materlals
CIRCUIT FUNCTION AND BENEFITS
‘The circuit shown in Figure 1 is a single-supply, low power
battery operated, portable gas detector using an electrochemical
sensor. The Alphasense CO-AX Carbon Monoxide sensor is
used in the example.

[

Electrochemical sensors offer several advantages for instruments
that detect or measure the concentration of many toxic g
Most sensors are gas specific and have usable resolutions under
one part per million (ppm) of gas concentration. They operate
with very small amounts of current, making them well-suited
for portable, battery powered instruments.

The circuit shown in Figure 1 uses the ADA4505-2, dual micro-
povwerampiles whichhasa maximum inpi bias e o 2pA
at room temperature and consumes only
addition, the ADR291 precision, low noise,
consumes only 12 pA and establishes the 2.5 V common-mode
pseudo-ground reference voltage.
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Figure 1. Low Power Gas Detector Circuit
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Interactive Design Tools: Impedance Measurement :
AD5933/4 Demonstration and Design Tool (BETA)
A tool for demonstrating use of the AD5933/4 Impedance Converter / Network Analyzer.

Instructions | Troubleshooting | Related Information | Send this Link to a Colleague
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Figure 3. A schematic illustration of the impedance-
measurement system with the polymer microchannel that
contains the blood sample to be measured. It allows the
sample to interact with the specific reagents that modulate
the clotting event, and creates the interface between the
sample and the AD5933 instrumentation.
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3k :0.1g, 2kg
TORFSITEUREL = HEIE/IEIEERS ($f7:9)
FOIRFEIHEOREL = 2000 g/0.1 g = 20,000
20,0007R
Ve =10 mV (5 V& )
V s < Vis/IREK
Visiggms= < 10 mV/20 000 = 0.0005 mV
0.5 pV IEIE(EE

Vigrimes~ Vm&mifau%/ 6.6
Vigrimgs ~ 0.5 pV/6.6 = 0.075 pV

75 nVIY51RIRRE
FIRREER = 1095( Vis/Vigigamss)
FMEFENEL = 10910(Ves/Vigigmmar) / 10910(2)
FolREIEL = log;0(10 mV/0.0005 mV)/0.3
ToIRAE(UZL = 14.3 (&/IME)

14 3\IFIE(E (SBE : 10 mV)
YFTHRAER = 10910( Ves/Vigsimez)/10910(2)
YRR = logye( 10 mV/0.000075)/0.3

17.03951R , BIEEE : 10 mV
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f l ADT791
100pF SDP BOARD
. o REFIN(+) AND
FS=10mV T {| I () REFIN{-) SUPPORT CIRCUITS
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o ’ TEEE —
10 F‘T‘(H el :: gﬁ: fAEE = 10V p-p
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0. %4
L4

LT

R T

1(+) REFlM(-)
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O O o—O C
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Mux and Control
AINCOM .
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BPDSW

> IREE(ERRES -
=2 mV/V (BEYE ) => +5 VIR , RBREERESENHREREES = 10 mV,
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Clock
R Circuitry
Sensor
AGND l l
A e
MCLK1 MCLK2 PO/REFIN2(-) P1/REFIN2(+)

= VREF = 5V, #8285 = 128, {HEE(SS = 40 mV (80 mVIEIE(E),

= 12.5%HBERFREZRERESEM(10 mV + 80 mV = 0.125),

= The FRE(EREEHRIE(~50%)IIMEFREIRE(~ +20%), AD7190%EEHYBRERTLUER
KR EFEIREREAD7190T .

= ENERERIEENEFINBEEERTR.
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Z59AIN, REFIN
FERBCEIRRR 7 isREEEERIOEM
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0.1pF$ 1{|ng
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o 0
Table 6. RMS Noise (nV) vs. Gain and Output Data Rate
Filter Word | OutputData Settling
(Decimal) Rate (Hz) Time (ms) Gain of 1 Gainof8 | Gainof16 | Gain of 32 Gain of 64 Gain of 128
1023 4.7 852.5 250 38 21 12 10 8.5 I
640 7.5 533 310 45 25 16 12 105
480 10 400 330 50 30 18 14 11.5
9 50 80 900 125 78 45 33 28 ¥JFG = 128
80 60 66.7 970 140 88 52 36 31 VREF=5V,
32 150 26.7 1460 215 125 75 55 48 FS = 80 mvm%m%{a
16 300 13.3 1900 285 170 100 75 67
5 960 417 3000 480 280 175 140 121
2 2400 1.67 5000 780 440 280 220 198
1 4800 0.83 14,300 1920 1000 550 380 295

Table 7. Effective Resolution (Peak-to-Peak Resolution) vs. Gain and Output Data Rate Eso mVHg?ﬁEI FFWEFH 10 mV

Filter Word | Output Data | Settling
(Decimal) Rate (Hz) Time (ms) Gainof1? Gain of 8! Gainof 16" | Gainof 32' | Gainof64' | Gain of 128!
1023 4.7 852.5 24 (22.5) 24(22) 24 (22) 24 (22) 24 (21) 23|[20.5} I\
640 7.5 533 24 (22) 24 (22) 24 (22) 24 (21.5) 23.5(21) 23 (20)
480 10 400 24 (22) 24 (22) 24(21.5) 24 (21.5) 23.5(20.5) 22.5(20) 17'5
96 50 80 23.5(20.5) 23.5(20.5) 23 (20) 22.5(20) 22(19.5) 21.5(18.5) 7‘13:
80 60 66.7 235(205) | 23(20.5) 2255(20) 225 (20) 22(19.5) 2150185 10 mVIl#
32 150 26.7 22.5(20) 22.5(19.5) 22.5(19.5) 22(19.5) 21.5(18.5) 20.5(18)
16 300 13.3 22.5(19.5) 22(19.5) 22(19) 21.5(19) 21(18.5) 20(17.5)
5 960 417 21.5(19) 21.5(18.5) 21(18.5) 21(18) 20(17.5) 19.5(16.5)
2 2400 1.67 21(18) 20.5(18) 20.5(17.5) 20(17.5) 19.5(16.5) 18.5(16)
1 4800 0.83 19.5(16.5) 19.5(16.5) 19.5(16.5) 19(16.5) 18.5(16) 18 (15.5)
' The output peak-to-peak (p-p) resolution is listed in parentheses.
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91263F -

% 912638
T 912634-
T 912630-
Q

O 91262C-

912625- , \ ) , I j ‘ ] :
0 50 100 150 200 250 300 350 400 450 500
Sample Number

> EEREERSENNRR DR
- FREE(EEES  HEREME =10 mV 2 mV/NVREE , Ve =5V)
- WSHIISIREERE = 12 nV , 4.7 HZEEEER(G = 128)
- WSHIEIEREIERS = 88 nV
- TREE = (REERL/IFIRERS)
= 10 mV/88 nV = 113,600

- FIRFESSHEER : log, (113,600) = 16.8f
{RAD7190844917.5(
= WIR(ER—2 kgFREERES , No¥E¥E)/952000 g/113,600 = 0.02 g
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DATA Waveform
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o
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Autoscale
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Fixed 0 50 100 150 200 250 300 350 400 450 5
sample Number

3

B

Histoaram Analysis Results
91263F

Number Samples (]
H % 912638 I i Mean (Average)  0.000000

2 912634 Maximum Value 0.000000

v

3 : v

2 912630 Minimum Value ~ 0.000000 v
v

s v

© 91262C P -P Noise 00

Analyse H X
< 1 I RMS N 0.0
All Samples 912625 oise
0

s 50 100 150 200 250 300 350 400 450 500 7 L 00
o Samples Sample Number RMS Resolution 0.0
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» it LTRSS -
= < V.

AD5933/AD5934  ERUMARIABADS933/AD5934MIE  hitp://designtools.analog.co

ERIT TR BEHT m/dt/ad593x/ad593x.html

CNO0189 FMC-SDP  {#FHEVAL-CNO189-SDPZi¥&ilk , @  http://wiki.analog.com/reso

IR IR SR/ R & Xilinx® KC705 FPGA#R. urces/fpga/xilinx/interposer

Xilinx KC7058%1&  Xilinkg AXF A EE(EDK) LR /cn0189

T Micrium pC-Probeiz{Tiyiniz TH,

ADXL203 SimulinkB= http://www.analog.com/en/

Simulink®&& mems-sensors/mems-
inertial-

sensors/adx|203/products/t
ools-software-simulation-
models/index.html?location
=tools-software

CNO0216 BeMicro  CN0216%HBeMicro FPGA , http://wiki.analog.com/reso
FPGA T NiosIKzfES urces/fpga/altera/bemicro/c
n0216
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