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1. A EE 2. ZENKER 3. R e 4. 25
ADA4350/AD8615/AD8605/AD8626 AD8271/AD8278 AD7175-2/AD7798/AD7799 ADuCM361/ADuC7061
5 EEREIE 9. BiREE
ADP2441/ADP2370/ADP160/
ADR4525/ADR3425/ADR291 ADG704/ADG708/ADG1609 ADG733/ADG1636 ADM3251E ADP7102/ADP7182
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£ R ADCIR B 22 N 5 FF 5= SPIER B T 35 B A 45 I Th B AU A BLY

ADA4350 s MINRE R =0.25 pA (BEI{F, 25°C); GBP. 175 MHz, 3T A ET R A ER R, EESERENEE
HiREIE12V
1pA (B K{E, 25°CHY), {RCIAHEE: 80 uV (HRYE), 24 MHzE S ioaE) e ces e

AD8615 % 12 VISEEIRE ., (MR8 VAR, 5 VAR, BLEIHE Y KIFEERRER. 5E. KRS, KEXBSEBKE
1pA (BxK{E, 25°CHY), {R&IFIFRIE: 65 UV (Fxk{E), 10 MHZH Sicsey s mES e

AD8605 % (RIBES VAR, BB RIFEBERRER). 5. KRS, KEXBZERMKE
0.25 pAMRE B (ELRIE, =iR), /M2 pAMRE Bt EE,

AD8626 50°C), {RKIAIER2 uV/°C, HE=13VERIE, Hroed MHz, BRI ERIRSERE, RIREHRF0°CES50°0), {RKIFE
B

AD8271 HEEE =, 1. 2, HE2SEFE10 ppm/°C, 15 MHZFN30 V/psEIER  {RIUZS:ERFISE, 1&EA FIREHADC

AD8278 {RINEE100 uA, G=1Ef2, #E1 MHz RINFE, TRAE

AD7175-2 R R, Bi%250 KSPS; 244 FohR S 433220 SPS);

17260 TEMER 4 P4 3250 KSPS); INL: FSREG=1 ppm SIREESL. SMMAy-ARIADC
380 PARRZS R, SiBIE. 16ALIEIEEDHE, = | = R E=
AD7798 S0 Hothy tl B RE RIE. HERMEZ-ARADC, FAWRMEHEE

380 PABEZSHLAL, 3i@iE. 24/IZ-ARIADC,

AD7799 SE 470 Hoth tH B arE RINEE. BSEREI-ABAN, SHMEMERE
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TEZEPREEFIZE. ARM® Cortex®-M3 32(i4bIE3E . 64~ @i,
pDuChze)  SIBERAED) ADC. SBE12{IDAC. INFET0 A, 290 pAMHZ,  {RINFE. ESHERE24(T-ABIADC, 4 MAZE20 MASRERELF,
! 192 BHIGPIO. 128 kB Flash/EEZZA£32 . 8 kB SRAM,; /NEUEfSE (£ /\EUfidE
EBNEEARERG ppmELEIE), ERFHRIZRTRIE

EF10 MHz ARM7 5 B = i 25 %@Eﬂﬁﬁz-AﬁiﬁAm

AU, 24T, 16{ZENOB, {K-F100 HZA = TFfifsg e oy 3
ADUCTOB1  {34E32 kB Flash#n4 kB SRAM, H'E B B4+ IE IR F3 mARI T4 ﬁgﬁ?gﬁﬁﬁﬂiﬂmz ARIADC, 4 mAZE20 MATRESEL A,

B MCUR % TAEZE1 MH), 3&&4 mAZE20 mASREEIZF, 121

DAC, 5 mm x 5 mm 325 | BHILFCSP/\EY $§2&

25VEERBER, RIKERZ: 2pp/T(RAE), RIRS.

< oo " RER. BRE. RREEERER, KA,
ADR4525 :;Smww;)g [()?)r:] HzZ10 Hz), HHAFEE . 25 ppmATO00 /)N, ADRASXER B ERAR 2 2 £ ) 1 o FE 2650

25 VIR EIR, {56 pom/°C (BokfA), KIBRENE - i e B
RS ey 100 AR At iSO ceye TR, T, ADRSOOGRIIIREETS KM AT

ADR291 25 VELAEREIR, 12 pABETSHIR K10, EEFHEBIREN

EBEEMAE
ABESEE RS, (RSIEEE2.5 Q (B18I(E), = ; ey 4

ADG704 (EREL10 ph (BEVE), {RTHEE! U KRR EREENTHESHEERS
SBE SIS S, RBEMHHES Q (BAI(E), s > e

ADG708 (EREL 10 pA (B AVE) {RTHEET VA KRRERIRSEREE THESEERS
LBEZIES R, 8 VIR, (KSmEFE45 Q (HEAF), SEe R, . oy

ADG1609 1&;‘)%%;;1320 oA (HEE). 1!1:13%%1:‘\ RHIELE. KERRNESEREEHTHESHEERS

ADG733 WLBESPOTIF %, {ES@RFE25 Q (HEIE),

il B i[L 31 _f‘ z. sz
(EREL710 pA GAELED), {RTHEE! UA KRBERNKSEREE TUESHEERS
WU@BESPDTH X, =8 VAR, {KSi@EpE2.5 Q (B18UF), e S (RN s b 4
ADG1636 (ERELF10 ph (BLEVE), (ETHET pA ERIEEE. RERRIKSEREENTHESRERS

FRE=RS-232U & 85, 460 Kbps¥iHEiE=E, 5VE3.3VIIEHE, . = )
ADM3251E 7 kVIESD =i 25 KIEES EE R ERE S RRS-2321g & 28

45VE6 VNI, AR, BAEKTON), T, .
ADP2A4T gt acemam. 300 KHZZ1 MHz, TRIHRAR, SNESELSEh, Hhoecws oM xS MMMBILFCSPEE, B

ADP2370 3.0 VE15 VB NP EAT8S, 800 mASHH BS%, 1.2 MHZa600 KHz /NEY3 mm x 3 mm LFCSPE§3E, REARDHISME T,
PWMIRIER, {RESASHFI4 VA, SUEFT0%, BRLXEHERE MRIBRAE

2.2VZE5.5 VEINLDO, 150 mARR A% FRE, ABIRERASHEIA: 10 A e o O BT B 2
ADP160 (581 351 OmARH). za‘xw’[\lﬂimtﬂﬁ%@ﬁ: 12 vgffzv {RTHFE, SERGHHAEREME, NERHEIERHM pFMEER

20 VERIALDO, 300 mARHH FRfE, {EMRAS15 WV rms, 7MEIEME g - =
ADP7102 o5 FE R A AT AR SEEMARBE. KEEASLDO

ADP7182 —28 VB NLDO, 200 mARSH Fas7E, {IRIRAS. 18 pV ms SEMABE. {KEEHLDO
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www.analog.com/cn/ms-2394.pdf

Wit TR/

> ADA4350# 85— hitp.//bcove.me/9alkxy3m

» ADUCM361i& i+ T B —http./ftp.analog.com/pub/MicroConverter

> R B AR [ S— www.analog. com/designtools/zh/photodiode
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> ADIA TR ARiBIE: FEZIT AR K14t X—ezchina.analog.com

HEEFREHRNFHNEMTIR. TR
=2, EifiE.

www.analog.com/cn/instrumentation



i&i5i8: analog.com/cn 7

ADIA B $T ¥ PHIT IR SR NMER RS

R R f& 9

KRS REXHTMESRULANYE, EE—RIKIH
XEF, RIONRTEA. THERE. BEEHMEIHEERE
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ES BRI R,

REIRITEBER

Bk

EPHIH B SN, BRE R ER R EER
2ERE. HTIRE—BF, BERBBORBESE, XE
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SHE

ATEARBEREDSEEOMRS, ESHNBFLHHE
RERENEHREER, TREWHER LML,

H 242, APM_PH_METER_2015

fRzh#t

EEMRIEERMFTHA— KBS, HItHRSEUBEESE
XA, MR FEAREEBRFEEEIMCHETLE, XHE
BT, &R EEEREIIEER,

ADIAR]pHITE TR R %
CNO326: HHREAMETNRERIFRE X RThFEPHE ML

TERTREE—TTEERERNRINFEHERRE S HERL
FAM, FEFHEHBEIMZULISHEE.

Z A A0E145EE M RIPHEIR B E H0.5% %%, TRAEK
MAWRXFI1MI, ERFEMHILEA, WEI. f&MI.
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FESH
1. TERMHITHRSGIEER, SFEHER. RIFERMALR. EER(FIE). BizHRERACMEARER . REEEMNEGFED.

E 5. Power Management

' '
: Battery pertebe - E
' 1
! 1

_______________________________________________

] ! 1
g !  Lowleakage 1 !
Buffer Stage H ' Gain Stage (Optional)

% Temperature

Programmable
pH Electrode Excitation Current

PHITHI R GAERFIfE 545, TERERITH, BERAOBARZERTERE, (B TR~ m R T HE DB RIADIERTTE,

3. Microcontroller

2. L iR 3. IE il 2% CEAHER 5. REIE
AD8626/AD8641/ ADRA525/ADR3425/ ADP2503/ADP2370/ AD5412/AD5422/
ADA4665-2/ADA4692-2/ AD7792/AD7793 ADuCM361/ADuC7061 ADR291 ADP166/ADP7102/ ADM2484E/ADM3251E/
AD8603 ADP5310 ADuM5401
ADIN Bl RS R AE TR R % 21000 Q44 R IEREEAL IS RTD R MR MTNAE, A IFINEIR
HEENERSE,

CNO359: £BzxIEtRESENERS
TEATR—IELMIEE. HMAEREFNSHEELESE
%, BFRTNEBES, EAMMXTATEERME MRS, &
FaXUHEF. CFEEAGNERFNEFEE, URHT
KB, T FREEHFUES .
FFFEEFNERESEETHASAE0T uSE10S 10 MQE
0.1 QRSFEE MMM F03%RMEE, BXFRAE, $1x1100 Q
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CNO349. E2RERESENEHIBERERS
TEGWEREE—HIEAEH. BEOSEERNRREE, T
BFmS®Ry,

ZIRTRRR T =R R SR URAIETIRIC ADS934, KfEfm, ZFBE
BIRENF1% FSR, FrAERMEHERNRYT, BRZBEEIFEREE
BIEEERIREIR(PCB)ZEAIMA . ZEBHHFAHETER
BH; B, ZBREAFEEMTETHEE, FEESEES
T IRETER.

2 THRESENMWBRARSRIESR, SERSEER. AREIRERE.

HIREENEEED.

D J2 R1&

Programmable AC
Current Source

Conductivity
Electrodes

RTD

®
Iﬂo)@fl

Temperature

Current Sense

C13, US .Cl4RIS o5 cg
RI% GraTerw

8. Microcontroller

Programmable Excitation Current

R, BT, BH=Hs5 (SR AADCHIE A B ETR).

10. Interface

4 mA-to-20 mA

'
'
'
'
'
'
'
'
RS-485 !
'
'
'
'
'
'
'

BERENNRGERATES4, ERERITT, BEINEARBZRTERE, BTRIHA>EAEK T HEEIBERMADRRTTE.

2. (R A =S 3. E AR

AD8220/AD8422/AD8228/

AD8626/ADA4692-2/ADA4627-1 AD8271/AD8278

AD8421/AD8253

ADG704/ADG708/ADG1609

ADG733/ADG1636

6. {RE R R ER 7. 2R 8. Il 2%
AD7792/AD7793 ADR4525/ADR3425/ADR291 ADUCM361/ADuC7061

9. FRETE
ADP2503/ADP2370/
ADP160/ADP7102

AD5412/ADM2484E/ADuM5000/
ADuM1250
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AD8626 0 25 pAﬁE EEUII. gﬂs‘ﬁ:ﬁ Eiﬂ IJ\:.FZ pAﬁE%UIL(&'EE{E. 5000). ﬁﬁm EEIIF E 1&%% EE,uu, 0°C§50°C 1&9&1}%,,1_@
{RKIEZEE2 WV/°C, mE=13 VIR, Biao MHz, HEIHHMH ERFHIT, BWEERTRRBRR

ADA4GE5-2 O PAYR & 7 ( éﬁiﬁ, =i8), 02 pAMRERFELRE, 50°0), f HKEMEIEERE, KFEERF0°CES0°0), KKiFER,

SEERS WV/PC, B+ VEE, HEBIESIN/HIH &R FpHit
1pAERA(E, 25°0); HThFE: 50 pA; {RKERE: 50 W EGAE:
AD8603 B A\ RIFEBERRER. K. REFAEEBRAS

JFETHIN, {RIREFRTE10 pA (BEYE), HFE1.5MHz (G=1)

AD8220 b 25 B1501000 ' RIRERR, TEMFRE, ERATRSEN
AD8228 AR E RA0.5 nA, {RIEZEZER1 pom/°C, {EMRR15 nV/vHz EIEHSE, MERE, TAERAHREMEEE

ADB271 Wi =Y. 1. 2, HmEB10 ppm/°C, 15 MHzFI30 V/psEIE3 RBmEBREE, B FRSENAFHIIEEIADC

AD8278 {RINEE100 pA, G ="am(2, #5381 MHz RINFE, REMNTR, EFTREERN

EBEEAE
LBESRS A, (KSEHEE25 Q (BAF), ks . =

ADG704 (BT 10 pA (BAVE) . {RTHEE uA KREANKSEREEHTHESHEERS

ppgieoy  VBEZESME. <8 VAR, RSEEEL50 (RAME). EHEGE. MRRRNESEREEhTFURESEERS

{RimFEE 720 pA (BREYE), {KThFET pA

WiBESPDTH X, {KSEEFE2.5 Q (B1RI(F), e s =
ADG733 (ERE10 pA (RAVE), {RTHEE uA KRERNRSEREENTHESHEERS
pDGiess  SORIBSPOTIK. +8VAR, {RSiEMME25 0 (ARE). ERESE. ERERESERRE THREEERS

RimFRAT10 pA (B22U(E), {RINFET pA

AD7792 400 pAREZS R, SIBIE1BMIIEIES P2, RE470 HA B RINFE. SEMET-ARADC, SHMEMSRE, EATRENE,

R, AHEERER, NIRELE, AHETHE HHRRENE
pp7rgy 00 UARESERE, SBEMIT-AKIADC, BEOHMMES (B BEMEI-ANAC, BHRERARE, EATEENE,
EE, FREAGER, NIRERE, HBEREH HARBENE

ADRA525 25VEERER, RIKER: 2pm/°C HAE), KEE: 1.25Wpp KIER. 8RE. KREEERER. (KRR, ADRISXERFIERRM
(01Z10H2), HAFAEME: 25 ppm/\T000/MNEF, RjH: 50 ppm WL HTEHH B EER

25 VEERER, {RiEHS8 ppm/°C (RAE), KEITREM = = TS = n
ADR3AZS G0’ OGO, 100 AR jcﬁ%’:;, S MRl ISOTo3se (R, RE, ADRAUERSIEIRHT S HEM RERR

ADR291 25 VEERIRIR, 12 pABRASHIR RThFE, FRIFHIEBIIRE

EZEIRIEHI8E . ARM Cortex™-M3 32{i[4bIE2E . 6 ENTRiE.
ADuCM3e]  RIBIE24TADC, EAEIE12IDAC, IfFE1.0mA. 290 LAMHZ, RINFE. SIEE24AIZ-ARIADC, 4 mAZ20 mAIRESRZF
193 |BGPIO. 128 kB Flash/EE7Zi£38 . 8 kB SRAM /NEUETSE  (RiERp  /NEUEPR
RERE AR EIRG ppmit RYE), EMATHIZEE.
HF1 01M:; Q;%ﬁ‘]ﬁ{?ﬂﬁ?ﬂ%}ﬁﬁ%ﬁ , gﬁfiﬂéﬁ%ﬁAi‘é\ggﬁﬁ
1 24fy 1G{ZENOB. {EF100HZE IR , 75 seEiEa2 o \
ADUC7061 KB Flashfind kB SRAM, L8 S5 M ATHE(E T3 mARY T {EH 375 (MCU fﬁzzﬁgﬁﬁﬁm“m‘@mc- 4 MAZ20 mMASRER LA
WA TEZE1 MH), 1844 mAZ20 MASRESEI A, 1242DAC, 5 mm x :
5 mm 323 | BILFCSP/NAUE 35

ADP2503 38 PABBZS R 2.5 MHZBE [E-FHEdc-dok#e8s, LHFHUMINFRIER] RINFERIEK RIS, MK, DBIMNIBFERTER/IHIPCBE
WUKRF. IFEETETHHBE [E]

2.2VE55VEIALDO, 150 mARAHIH R, BIRERTSHIT.
ADP166 10 A (1113410 mARY), 3415 AIEIE%‘I W TR, 1.2VE42V RINFE, SRR ERE, NAERRERM pFMERE

20 VEI ALDO, 300 mAsIHER 7, {RIRFS15 WV rms, 7NEEHIHE -
ADP7102 AR AT AR EAMABE. KEEASLDO

RREHTERE: 0 mAZ24mA;, EREHHIEE: 0VESV, OVEID

AD5422 V. =5V, =10V, 16058, 0.01% FSREESRAIA%IZE,  16IAPRMBiAE, THFHARTER
3 ppm/ CEARV RS, P9 A FLFEIR(10 ppm/CHR A {E)
£/ T, FRETRS-485/RS-422U% 58, 500 KbpsHiiEiRE, = =

AONZABIE oo 5VEk33VIAERE, 15KV ESDARAR, 5 KVIRH ARARERRARAORES

FEESztRS-23211 4 52, 460 kbps$iiEiE=, 5Va3.3VI{EH]E, . N
ADM3251E 7 kVIESD =4n 25 KBS EE R E RSB RS-2321g & 28
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it %R
RGHREE
> ADIN T $T X pHIT AN BB S A BI7K AT fRR 5 =— www.analog.com/apm/adi-water-analysis-solution_cn.pdf

SEHE

> CN0326. HAiEE4METIRERYRE B AR FEpH UMY — www.analog.com/cn/cn-0326
CN0359: £ BzhE e SN E R g—www.analog.com/cn/cn-0359

> CN0349: E£BEBERBEXRMELIEERER S —www.analog.com/cn/cn-0349

> CN0312. H5A]4mFRi 78 BEFE A 2SI NUE 18 & B t— www.analog.com/cn/cn-0312

MALIR/XE

> FIRTEIGES BSRH AR B3 it R BhASTEBIA Bl S A—www.analog.com/cn/ad-47-05/pgtia_cn.pdf
witTR/SR

ADuCM361i% i+ T E—fip./ftp.analog.com/pub/MicroConverter

Analog Filter Wizard™ . ADI.N BB B gk 881& 1T T BE—www.analog.com/designtools/cn/filterwizard

v

v

v

» ADIsimPower™. ADIZNR]%aE=8i& 1+ T E—www.analog.com/cn/adisimpower
ADIFF SR AR ISR TELI A S #5+t X —ezchina.analog.com

HEEFR[ERNBNEMRE. TEN~RER, HiHE:

www.analog.com/cn/instrumentation

v
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E-FNDIRFIPIDRJADIS (4 £ 28 f# R 75 R0 7™

R R f& o

B2 FNDR (FEE BTSN SORME AR T RAPD LIS
RIUSBMATRNE - AXE, EE—RXET, RITRTE
. TERIE. RBENMETERER, A0EMBADILA

HXRETRTR G m. MFAEE—RXE, BSERAM (&
AR,

Rt EREAR

CE 35

BE. SITHENURRFNKPEENE, XEAENDRFIPIDIE
HEEZTENEZERR, HTIAX—BiR, TEMNSERNE
EEREBHBRESHE.

SHPE

AT RS EEERRBHTEERME, NDIRFIPIDERT =AY (E S 5
MRERGTEEZRRBRENS OB RER,

ADIA R #HT ™ m

ADA4530-1: KREMANIRERTFRR TR KRS

ADA4530- 12— K RA(I0 AMNRERREER AR, ER
g, EIRERTRRE S, EEF4VEIG VI IIERE
SEE, ([EHAEMBIEESRI5 VAR10 VERERIRE R S A B +2.5 VA5 VIT
HRRSHRTIE.,

FH =4S . APM_GAS_DETECTOR 2016

1000
-40°C to +125°C Limit

- e = e o i e

Vgy=10V
Vem = Vsy/2
100 | RH<10%

-40°C to +85°C Limit

10

Ig (fA)

0.1

0.01

0.001

0O 10 20 30 40 50 60 70 80 90 100 110 120 130
Temperature (°C)

EAABRANEERR, EREEENZITESNK, BRHE
HHEER PRGN EEBIR. SRXMPEMRATRENR®
B&AR (PCB) R YA N S| BB ALt i, PTRk/) R B4R b RIS B 3
RS iRTT. ADA4530-1R A Tl #RAE8S | REISOICRMEE S, Hh4F
A5 BEDHES 23 SR L RT B L SRR N 51 RED . FRIRFOH H 51 R 2 18]
MIESHAE, RRELRIPFELTL.

ADA4530- 1 EFFEMBRENAMBMNMEXFRE. KX
RS, REEMBEZESERSE. ARRZENHTEER
K, ADASI0-1EAHMEIMHLE, 710 KQHHT, HBEEIRE)
ZEHEBHA0 mMERRA.

ADA4530-1H9 5 E iR FESE Bl A —40°CE+125°C TR SR, 12148
5IRISOICE 3%,
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ADIABIFERTTR
NDIRZ: {554
TEENDRSARMSRNRSIER, SIENDRMEREE. HEIRNE. MISHIREEMADD). RREREBEED,

E 5. Power Management i Band-Pass
: : Filter
E pO-toDC i :
H 1 H
! ! I T
Hz Level NDIR Sensor - g' y )
i i i .
2
Active .g
Pyro I | —
Lamp ! Band-Pass 3
Drive H Filter 8
=
A I
i g‘ LCD/KEY

2 ittt ik 3 pr s 4 B ER
ADP2503/ADP2370/

AD8629/ADA4528-2 AD7798 ADuCM361 ADR423/ADR4533 ADP160 AD5420/ADM2483/AD5749

PIDE{ESHE
TEEPDSERMBHURFIEE, BEPDERR. BSHAR. MBIRKS. RUzHIEREEMADC). BREEMMBEEO.,

! 6. Power Management ! Transimpedance Low-Pass and Gain : ...

! : Amplifier 7. Interface

! Battery DC-to-DC LDO !

E i 4 mA-to-20 mA
i PID Sensor
1

Y ,  E——

H

LCD/KEY

4. Microcontroller

L e @ N
e ECY

~100 kHz/1000 V

T
€1
= HighDC>200V

2 WAEE 3. R IREE 4, i s 5. 5 Ak EIR 6. FEEIE 740

ADA4530-1/AD549/ ADP2503/ADP160/ AD5420/ADM2483/
ADS605 ADA4528-2/AD8629 AD7190/AD7175-2 ADuCM361 ADR423/ADR4533 ADP2370 AD5749
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EEBREREAHTFITEREBENRSE: —a—HEEH
FiLRRBERE—H

AD8629 TEH20 0V/°C (BAME). ABIEEA0S5 UV p-p 0.1F10H), —&—3f3 iﬁﬁ%ﬂggﬁgfr_ﬂgﬂﬁﬁﬁﬁ%ﬂﬁzﬁ —A—HREREY

ADA4528-2  EEFE15 0V/°C (Bk{l). #BIEMRFSO7 nV p-p (0.1 10H2)

BoA{E: +201A(-40°C<T, < +85°C); FAfE: +250A(-40°C <T, < +125°C,
nopasa0.y  ECEMEERRIENRSORBE: 50 WV, KEES. 013V°C AR (ERERAMN0NESRERAMRLA, EREELET

f&; (REBERSEZE. 14nV/Hz (10 kHzRt); ERIREEE: 45VEI6V HREEE

(£2.25 VE+8 V), B, 2 MHz

AD549 HBAEIRE RIA60 fA (RAME). BIKRAIRA0.16 fA/VH ERETANE TS =HEE
ADB605 RIRE R 1A (BAE). KA 10 fAVHZ AL ARTIAT &

140 uA (RAREFSHTA). HH EEmRE R SIX470 Hz; 3@BiBE1600IEIEE N s .
AD7798 ST St S ) {RINFEZ-ABIADC, EHME. SIEE

24 ¥-ARIADC, 23(LIEIEESHEREGAE). FIRIER HEHEEE = =
DT T HEs ), PN EHBARIMGESBN MEANE. WEHE

RIFHTH R . R A[I£250 KSPS; 24 FIRE 4343 (20 SPS); 17.24i % SETEmE = i
71752 ﬁyse%(%%ilrsjPS); INL. FSREG=1 porm - ESSKEERR. SFEMEIZ-ARADC

ADR423 SVEHERER, RIKER: 3ppm/°C (FX(E), KRS 2V p-p RiER. BE. KIREEERER, ADRIZXZRFITRHAFLSH
(0.1Z10 Hz), HHAfaEME. 50 ppm/y/1000 hr B B EIET

ADR4533 3IVEERER, HIKER: 2ppm/°C (RA(E), KRS 2.1 uVpp RiZR. BRE. KIRSEEBETR, ADRISXKRFIIFERMELIFS
(0.1ZF10 Hz), KHEAFEREME: 25 ppm/4/1000 hr HEHIH ®B EET

EERIURIEFIEE . ARM Cortex®-M3 32{7 4b323%. 645 iEil.
ADUCM361  BAI@iE2447ADC, BAiiE124DAC, Th#%E1.0 mA, 290 PAMHz, EIIFE. B E244I5-ABIADC
195 B4IGPIO, 128 kB Flash/EE7Zfi&2g. 8 kB SRAM

joposos 38 MARFESEIE 25 MHRSME-FHEDC-DCRHE, SHNBARETY (ENRTEKGESS, MIHE SEMIHERBRIN

KF. AFRETFEBRLLE PCBZ
3.0VZE15 VBN, 800 mA. 1.2 MHZE{600 kHz PWMSRZE . {R&47S B , " e A =
AP0 e, TN, AR AIES S i LFCSPEER, AMRDHMRT

22VESS5 VEIN, 150 mARRKHIHH R, 1%¥RIEE, ZiX150 EEMm 43t O R 2 R o
ADP160 e LT, 10 VB2V, ﬁﬁ@ﬁ%: 2 R RINEE, SERMHAEEE, MR AERM UFIMEBRE

TG HE, RAMLTEE . 0 MAZ24 mA, 0.01% FRABBTTEE 1 ngm o -

U0 m 3pom CRRMEIER, AREARERIOpCEAR) Lo e R, ZRINTER
HIWT, 500 kbpsHriEiEE, 5 VA3 VIIERIE, RINFE: 25mA -

ADN2483 SR o 5 IR Ko, REFNHME

4 mAZE20 mADRZNES, EFEIHIER: 0 mAZ24 mASE4 mAZ20 mA,

ADSTAS 0 039 FSReE) 24 R ATYH RS E(TUE) . 5 ppm/°CEaRsh B RS

RS, =4 mAZE20 mATRZIES
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APMY E=

> E-FNDIRFAPIDFJADIS (AR NI 58 AR 7 IR—
www.analog.com/cn/apm/gas-detector-ndir-pid. pdf

MAEIR/XE

> AN-1373. ADA4530-1 ¥ ZRMN 15 E Bl E—
www.analog.com/cn/an-1373.pdf

witTRASE

> SR ERRIPINE PR R ER B ITIZ B RAREADA4530-1—
www.analog.com/cn/video/ada430-1

» ADuCM361ig it T B —fip./ftn.analog.com/pub/MicroConverter

» Analog Filter Wizard™: ADIA BB iEEKSRIEIT TE—
www.analog.com/designtools/cn/filterwizard

> ADIsimPower™. ADINAE)F2/ESRIRIT TE—
www.analog.com/cn/adisimpower

> ADIFRSCHIARIRIR: TELI AL H4t X —ezchina.analog.com

&30k

> ETRUFEBRBHADIRIREGESERMNEBHBRAE—
www.analog.com/cn/apm/gas-detector-electrochemical-sensors.pdf

HKEFFXRSMEN[EAM TR, TR~

1%1%\ ’ i‘ﬁ ij.-,. l‘lﬂ H

www.analog.com/cn/instrumentation



S5 H g

M AN

8] 71
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CN-0357. fEfFBILFERBAERE. RRFEHSSGRNE, ERAHREEETA, THTRRFEREE. ................ 35
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SEHR
CN-0363

EEISERY
AD7175-2 241y, 250 kSPS S-AKIADC, H.420 us

AESTRE ], SR E LI vh A
K, AR PuB P A (RRIO),

ADA4528-1 e e s
FEB BRI
K% . 20MHz, CMOS, #LE|Huiw A/
o ) , AD8615 R, 20
. . Circuits from the Lab® reference designs are engineered [N SN
cII‘GUIts and tested for quick and easy system integration to AD5201 33k LA i

fro m th e I_a b® help solve today’s analog, mixed-signal, and RF design

0 > i
ADA4805-1 | 02 WV/CRIMERFS . 105 MHZIKIIHE

Reference Designs challenges. For more information and/or support, visit

www.analog.com/CN0363.

fMR T, BB PLis FEROC &%

ADG633 CMOS, +5V/+5V/+3V, =38 3 TR %

ADG733 CMOS, 2.5 QMR ., =3/ i L TR 5%

ADG704 CMOS, fiths, 4Q, 4l % HE Mo

ADG819 | 05Q, CMOS, 1.8VE55V, 2145 s/
HIIBIFR

T o] T2 P P UK 2R F0 R R B2 R T RERI B E B BE i

R
B BRI 4R

CN-0363 B2 34 ¥ {4 R (EVAL-CN0363-PMDZ)
TSRS

REE. mEXH. Yrlisa

DRSS

Pl L 3 L R — OB e B, R — AN T I DR
R, S AT AR AR RS BR8N
7 1R P 2447 - AT B 4 2% (ADC) . ADCHy B th 2
BB~ MFRHEFPGAJ R . FPGAMADCHRRR HEHLHR
I AN R D B

Rev.0
Circuitsfrom the Lab® reference designs from Analog Devices have been designed and built by Analog
Devices engi Standard ineering practices have been employed in the design and
construction of each dircuit, and their function and performance have been tested and verified inalab
i at room temp Hc you are solely responsible for testing the dircuit and
determining its suitability and applicability for your use and application. Accordingly, in no event shall
Analog Devices be liable for direct, indirect, special, incidental, ¢ juential or punitive damages due
nectedtoth of any Girauits from the Lab dircuits. (Continued onlastpage)

"
toanycause cor

T I AP VR AR e R R P A D i AR E R (L) TR, R
A AT VR A R R O, SR R

OB LB DL =P R A i K B AR AR 5 S A d il
WA O 22 bL o X I8 07 146 i I 2% il i W IO
TN R R AN AL ARk ) AL 5 50 BT R A S M 4 A AR Y
-3

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 www.analog.com
Fax: 781.461.3113 ©2015 Analog Devices, Inc. All rights reserved.
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- |1 270pF
LA
g 33k
! v
VL |1 8.2pF
V1 ama
| 2.5V_REF
! w _
e usc| |usa R u1
————————————————————— H AVDD /3 ADG633| |1/3 ADG633 2.2ka 470pF AD7175-2 |3€3/D
: J u2 A il o V_REF_PIAINO 10VDD
| E— D . 3
vl + {ADA4528-1, 0—e—; 1
o I 1 2.2uF 1kQ T“"F V_REF_N o1
vl $1336-44BK 0-1‘_’1*3EF ‘711 : w—t =—="="1 AIN1 DGND —_T: 5.0V
i ¢ GAINO 2260 470pF AVDDI = AVDD
LT Y 100k g V_SAMPLE P, \o j_l_l
L 2.5V_REF AVDD2 g"NF% 1uF
1 V_SAMPLE_N| An3 REGCAPD
REFERENCE REGCAPA
—{ aina
1pF L1
R 2.5V_REF 2.5V_REF Avss L
u7-A
i 1/3 ADG633 2.2kQ ﬁ REFOUT 0o =
1 2.2uF 470pF GPIOT — 10VDD
. .y 1kQ 1uF | e[| REF*
GPIOO |
o = ' [
- = 1 9, 4.7nF 210kQ 310kQ
< | 2.2pF ko T SUNEERRER h
! S W 1T REF- SYNC/ERROR
GAINO &7 s ==
i 2.2k0 470pF cs ] AD_CS
SPLITTER 100kQ %; _{xraL1 SCLK | AD_CLK
S1 L 2.5V_REF DIN | AD_DIN
NT31-414 —| xTAL2/cLKIO DOUT/RDY [__>AD_DOUT
u10 AVDD
2.5V_REF ¢ R72
WP154A4SUREQBFZGC _ADG704 AVDD 0AvRer R4S T 2 100k0
%% RED __T_—E Us' ADA4805J_ 1000 24'5 J_ =
GREEN c18 c19 ca4 0AuF
BLUE gpr gww gu,F g L g
AVDD |V Avoo
I‘fvm

0.1uF GND
A1 AVDD U4 loypD
2.5V_REF T AD5201

T /oY AVDD 10k

@ _
u4 VDRIVE AVDD 1000 / ] E <_]pA_Cs
ADGB19 , 330 =z 5
Q3 AVDD U13 [ADA4805 | \ 3118 o 10VDD  10VDD
MMBT2222A . D 2 q;OmF g01uF‘7 \B E %V_-I?

A

G11|AD8615 | O-1vF 10k
S e
L OINY L SN74LVC1G
1000 . 2 _JLED_CLK
v Y%mkn g
T 1. 485 T S 030 2 5 WL K 8 O A K B Wi i € i
(FHER I KR A B4 )

EH R EA VRIS RIS S A/ &, X Se B R &5 3 2 P2 AR A
—ANUEE A AT SRR A R I B Pl R — A i 0 5 2 MRS RS S, 43 AR 3 2% 33t B2 W e 28 1 [ AH Fin e 58 43
il = PP LED &t v i — B, 3% 16 35 9K 3 2% PR 38 SOk B B, AN TFIRMCIE I8 Dk 23 DR R A Al 8 % kg3, X
AD8615, FFRADGSIOFEFERAITFADS201 /5%, 568 FEEAR 2% 55 1h 5o e i AR W 5 5 iR E A ke RS, i
PP RBEEHARRERER, D FELSEAERER 55 LEDIN S AS [1] B 95 346 ) e 2 o ria 2500 7 DU 4Tk, 2 it
o B A B 2 ADA4528- 1 J 5 F, — W5 L 37k S B AD G704 L U £ 2 = Fh B LED I — A4,
AR R T, R E S5 MRS S 48 8 5 FH PA] DA Rk 20 ik 8 5 M P K . AD8615FINPN & A
K 9 2 B IE L o 5 BELCOK 23 ) B J0 X8 (SPDT) JF 5% EHR AR REIE, LEDRRM FRAAH.
ADGO33TEREMAFESBIIM i I — A, AD7175-2 £-A ADCX} I —v /R
EE’TS ?‘T%#, #ﬁﬁ?ﬁ?}ﬁﬁ%ﬂFPGAﬂfﬁﬁ?ﬁgiﬁ]o EFPLI:ZD NON - INVERTING EMITTER
EPGA I S A~ LS Jr A ) T 3% 5 LEDIH B Vo ADssIS AT,

A, BRIGFFILIE X I S ADCREAERCIG AR, M 5L 3 ] 5 Ry, o B 7 Q3R SR I P BELA
R A, % IE K B 90 HH S ANt 15 AD CHi i A1
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ADG819 SPDTH R He BB E s FL A, HA2 5 g
HBSH Mo, M ERIRZ BIRG, RREN R E
FNO0 mAZE S BT WA LI, DA R — AN S S

Bep WAL TFADS201 58 42,5 VA il LR TR AR ] 4 2 LRSS
%%, [EASLEDHL LA 330 A ] ) L i i HH 1

FEARTI S % 45 3 AR W LEDERER) —F=, WISl g
TEARSPARRWAIRE, BAESD - MEEH
AR DR, B S BRI E R L B,

A B R T PR 5 — S ADA4S28- TIm B ROR A%
%18 BEOR % BL B O #5 BUBOR 2%, AR L i RS i
HUR IO LR . ADA4528- 1 — kB RFRRE, H
It B W] 2 AT, TC /MR B R R
f€(5.9 nVAHz), %A ARRFHRKRE—FE, EAREH
A2 ML — AR R, X T ADA4528-1, ZMRL N
200 kHz, {H AL A5 55405 B A o BRI R A TR R

1B B 2 A D 8 HL e e D Y o ) R s L BELAEL, AR A
PRV, 38 5 BOK 2% B A S R v H 1 i o o 2 1k
WK, HHE s BUge TR iR B A AR S T L, b
Ab, B HOREE AT LR AR 2 B e A%
FL, S0t T RAER BRI, ADA4528-1H) I
JEARME (2.5 uV), AEH & A XM,

P2\ 7R 1 — A B ot HL BEL 0 S 7R %5 HL 0 K 25 B HL R AR
et BRI

¢_ -

——O Vo =Ip*xRe
NS -
WA Vp=0v

[E12. 5 LI 2 1 1 kR 5

P T 2 52 00 3 o T e EL A A R R R, P A
s B DR ot Pl BEL R 100 e R R 7 A AR/ L i
[v 222 5 g 00 2 15 o R s o 2 ¥R X A R LR . A T AR
Jeix — A, EITR R R B RO R S A AR
R, HH— AN BA33kQ, H—AMENIMQ, 4
FLSPDTIF G HE # da BHOK 2% 0 i 3w DA I 5% B it v BHL
fif, ADGO330) il i P& S BUSFIE AR IR T2, o TS
AR, E3BR T —MERAEE, fEZECE P, R

12568-002

V0B PRI AD GO33 T £ By 3 U BIL, A1 He 58 AN JF 5K
A58 NP SPGB . ORI R -

V'I'IA OUTPUT =1 PHOTODIODE X RFEEDBACK
A&
VTIA OUTPUT =1 PHOTODIODE X (RFEEDBACK + RONADG633)

ERARWEIRE, R, fTHP—ANADGO3N T Rt
g2, % i BT AD G633 1) 5 H B Gl ¥
52Q), iAE P TAERS a8 B8O s i A 5% iR k4
L, ADGO337MALHE(MLRIES pA)5 I IR 22 [ B AT

WIBTA 1% An ADA4528- X R R UF M BB Bt ok 2%, Hoia
ML e EN EHE, A, ADA4528-1 LA
REBIE LA R, BREREIERE ., BHRKRE
ADA4805- 147t 1 et — A f7 A P P I K 2% 4 AS 11D
HHRIEE RIS E0.0V, i fEf—4100 mV Sz oL &
S PG AR FHAR fIADA4528-1, ADA4805-19E % i&
AR R EZ b, AR 3 XA KA sk
B, ERRAFRIMGEREE. BB FHE A4
ADA4805- 13k 2% i ] LA 1% 5 LED HL i F B0 2 WL AT i AD5201
i,

=Ip * Rz

..J_“_‘a

11406-003

V' =lIp % (Rp2 + Ron)

3. n] 2 0 ik 5 BHCK 7%
JEH MR A OK 2 R AT AEO.1 VES.0 VIE R N %30,
XFF33 kOB, 4.9 Viar i JE B 148.5 pA Ry i 2 2
JEH AR, XTI MOIERE, HO 4.9 pAR) IR
JEHL TR T, 1 MORYE LR B E TAERE, S5 fR4p
Yol TR E AR AN, LIRS R, BT
SC Rk B [R]85 %% RE A5 AT 0 M 3 AT AT A4S 55 LED IR
[0 iy s, (HAFADCIR [ TRFNEE , ik 5 0 ok IE
W TAE,

P 3 T PR3 4 15 Tl A FPGARRU M ST 4%
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ADCR 3 = 07 Hl ST 3k 48

AD7175-2 ADCHZ B £ sinc5+sincl 8% 2%, IR SN
250 kSPS, R SR B ] S0 S R PR AS I R A . IXPPIEC
15 25 WA AT ROR 2R 3 425 KSPS (4% 1 1 4 40 ustir H %%
i), ATl i T 12.5 KHzB 33 3 (51 40 5 38 R il 00 27 50 ) A1
ZREMBIADCHE M, REHAR R T RS R
b, R R AR 2 AR X SR, O T Bk AR
TR BRI B EAR, BARE DL ¢ e 8 IR A5

F _ FSAMPLE
MODULATION —
2xn+0.5

P‘MODULATIOI\Iyyi};i‘I $Uﬁ$ o
Fy D ADCAT R H B R
Ay R ORF 1L T VAT A3 3R B 15 )

BlUnfEA REerh, A0 H 8 IR E 25 kSPS, Kk,
R ELKHZ AT PRI, %R 21E 1020 Hz (n = 12)
943 Hz (n = 13) DLk SR B 8L, SRAF X 77 105 1 43¢ e
B, i B O 3 BEOE A DLTR B8 D 4%

A HL B A R AE B PR P S B[R 2B A D (B L B 2 I
CN-0312),  ifii & R A Bk 1] SR A £ 9 - ) FPGA SE 9L 7
12545 D . BEl4REFPGA Hp S B By [l 20 4G Dl B R 1) 7R 78
P, FPGA™ A& Widifs S R ILED, DA 75 X0 A i
IESE B AERCF B P R %55 . ARG S 5RCFIEX
PR HIRS AR, 7 EMAIRBUR S5, Halls
i AR 5 FE VR ) 580 4 B (R AR RN DRSS 4 R AE EE . AnPEl4PT
N, WEEER K AN BT R A SRR AR Y
HEEL, WEM “TRIERNT B,

PROGRAMMABLE
GAIN TIA FPGA
SAMPLING RATE
= 25kSPS
AD7175-2 [ SAMPLE CHANNEL
I | M-S
-y CHANNEL REFERENCE CHANNEL
P SELECT
ADA4528-1 ;;
} I
PROGRAMMABLE SPI SAMPLE
GAIN TIA - QsawpLe |
KT -
- IReF
Qrer
. pe
ADA4528-1 g CONVERSION | PHASE
COMPLETE

LED SELECT

LED DRIVERS

LED CLOCK

feLock ~ 1.02kHz

¥

DPLL [—

12568-004

[El4. CL4FFPGA I 5 16 75 19 R GEAE 1K
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BiR

EVAL-CN0363-PMDZHz H4Mik6 VE 12 VE FEH LR, &
B O BLDLAR 2 ok B R R 2R 2R ADP7102/JAVDD = 5V
PEAL . AL BT B0 AR 22 B R 8 ADP 17207 A 1Y
IOVDD =33 Vit %, IOVDDHL Al Ll i 6 15
PMOD £ % VCCHE A,

2.5 VL HL T I AD7175-2 ADCH P E52.5 VL i JE 2 [t

BRI RN E

AT HE RGEHIWEE PERE, WAESS T A LEDIAS B0 T 3R
OB . 10 4G e 23 42X TARAELEDI B, HAZHS
WBERT 5 iZ 0 pp ] 22 RDEE S, ik, EXERITA R
WAL WG S . RIFR A TCEE AL TERE

R KREAERE

ADCHith AR R IR
SEBE |HFEE SEEE |HFEE
s ADC ADC it it
TMQ | 1246 12.85 15.91 15.50
33kQ | 15.58 15.59 18.77 18.85

URBEER = 25 kSPS, UM = 1020 Hz, i iE A 9 = 100 Hz,

FRER

AR I L R A TSOR A S 5t HEL BEL PR B AT RSO O 4
i, XR—MAE SRR AT, TR TARDERK
TR ERL . AR, AR AR, DLRFA IE
B, FHARUEBOR S R E T

X ARAC KT B R =, [R5 A6 e 2 A9 i 0
DE DY & HOBAE IR T RO AR 2 WA, DME R AT e fE
PERE, AR IR IR,

M FLEDRDIL A B R BT, REG VMRS %
WE A BT IR, R R R A R R KE A
+11%; PRtt, HFLED# H BEH a] Fi e 28 fb i 2 4
LB AL B AE—SE R R ATAE TR RS o MM S5t N 46 ok 4%
HILED e Hir T B I HE B R RE A A, 805 B 1) B s U0 2
J& A AT RE o

AT LAAME 757 e A A HILED, 1 JHAFPGAH B DDSH.PWM
oA 7 A IEBZ P VA o 1E 52 38 VR RO S 1 D A
o005 I S B, R AR

B E& T fl Sl

EVAL-CN0363-PMDZARHy 52 8 3C#, WG HEE . fi)7
P, GerberSCfFFipbtiF i, AIAECN-03631 i 2 f
3, Wik: wwwanalog.com/CN0363-DesignSupport,

CN-0363 PPt SFPGATF E AR5, PAMEVAL-CN0363-
PMDZ AL gt A Ri I AT 534

WEEK

e EVAL-CNO0363-PMDZH B ¥EA% Bz

e 6VEI2V, 500 mA H i L I ol B X L I 6 B 2%
o FPGAF % #r(lnZedBoard) 12 VH J&

e 8GBSD¥, BRIEVAL-CN0363-PMDZ$RMHt

o USBHERLFIEARAL &

o HDMIW; i 2% ({XHD)

o CN-0363PFARER:(Z WCN-0363 )1 )47 1)

o ZRPBKFIMLR IR AR FEA

FiafER

A VT Al A A AR A R AR VS, BB RICN-0363 )1 11
TR

HDLAX - F R B fE R R4 e b 4 4l , X & FPFPGAJE R
¥, PllnAvnet ZedBoard,

HERFERE—ASDF, HOERCN-0363 5k, SD
FeLdEYSIX, HABHRTGEGRTUER, BrS
JLCN-0363 1] F 41

ThREHEE

PEISHT 71 o R 5 B ) S EHE R

EVAL-CN0363-PMDZ

BEAM
SPLITTER

C

@ __ 6V TO 12v DC

__ POWER SUPPLY
PMOD :
HDMI
MONITOR
KEYBOARD/
ZEDBOARD MOUSE
POWER §
SUPPLY 8

5. Pk s DhREAE P
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RE A 0 23 0 B T S5 0 4 0,
TUINENE ST iR GHIOYRHRIE, FE6TRRMEVAL-CNO363- PMDZ

1. JAPMODH1 8% #:EVAL-CN0363-PMDZf1ZedBoard, Jf
F—A6 VEI2 VAR FESR IR IRERLS. it A
AR,

2. FUSBEEAL/ bR, HDMIYS#&% Fiirs % 45 3 ZedBoard,,
R AN 2 3 L DL

ik
W77 AR R ¢

1. #EEEVAL-CNO0363-PMDZAR 1 HL J5 .

2. BiifiZedBoard b HLJE .

3. ik RGIFEG S,

4. BHRE, BACN-0363H ) R RIS YA,

B

RO AT — AR e, DME MR RS i A SOt
B Z 57 IR 22, DA R HIME e H B A B R i oz Kk
AL, HERMERGE, URBKRBEENAES, BREHEA
PCBIY 7L, fERMEL R, R UCR LR 0 bR iloie
K, BB,

R B A &R . M Menu(EKE) T JF
Calibration(B ) *HEHE, R )5 i Calibrate(B ), 50K
SRR HE R P T E LR P ], R RS HRR AP IR
B SeR M, REEESER ., RESHRZFREN, I
BAEERIEFNG, RUERIEE AR A IREREK, H
FORMERRELN T 5% W E AP A T E BRI R R,

EFRMEMLEDSI f, RAFER ST R BUK, KA .

VREFERENCE _CHANNEL K=1

VSAMPLE _CHANNEL

Hrp, KFRZGH FA AR 2
SERRARHE G, PR AE S S5 DN 85 v 32 48 D T e of

TESCHERAR b, Wi B SCA B DA i e 5 il i A
JR AR X Rz b MR BR- AR e i, al A )5
e 3t 119 e It 30 T PR R Ak R ) B T DA i L 3 0
A R JBE S SCOARTRL, ATREAS 5 A B Ik E BB R
Eb Al (M il 3 1S JE A )

v
Absorbance=10og10 (M KJ
SAMPLE

BEATI R, 555 QOB A R A SR A R

0.7

0.6 -

e
e

0.3

ABSORBANCE (A.U.)

0.2

0.1

0
0 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012 0.0014
VOLUME CONCENTRATION (ml/ml)

[l6. 465 nm(F ¢ )08 T 45 €155 Heft
Wt BE F 2

B TR A s P, DNESR A DE(465 nm
P R)LEDAE AR . xR R B B (B 2 T /K Fh GRHY
ZTHE, PIxBBe A D), yRRROEIE . MR LR B
A% E AT, WOt G LML,

SHHEER

i 7 Automated Data Collection( B il &8 ) i iy
Analyze Sample(S3#r &) 1451 (S WE7) UL A B AT AEAR,
PEICBERT A =R B, RS SR, SRR
SRR B LRSIk, R S AT DR R M AT E R 4
Br s Bt 25 R R AR . ARG AR AR SR AR A rp
B FEAREATEERT, BOR HARFEBIREA B bR R A

12568-006

ANALOG
DEVICES 55 Analyze Sample 4, Match Sample :“ Save Sarple

12568-007

[%l7. Automated Data Collection( B sy S £#8) vt 11 -+ 1 &l
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B/ ENENFHRE

i iz Current/Absorbance Measurement(E3 % /IR L REMIE)
wwi, ML TFIERLEDf LG, DAERER
MEAR (S WES), FHISE % E . Excitation Frequency
(BmhSRZE), Excitation Current(BFERI®%). LED(LI. %
FEEE ). Reference Channel Gain(Z%i#E &% 28) fliSample
Channel Gain(EABEEEZS).

XA G, 1217 H S ARy AT LA S R ha B

[ "=l |
Fle Calbratien Help [
Automated Dats Coliection| Current/absortisnce Messurenert | Sample Urary
ConMiguration Reference Channel
Eucitation Frequency (Hz): 500 — + ta)
Ewcitation Current (k) 125 — +
LED Fed b
Reference Charrel Gain 33k Ohm w Sample Channel
Sample Chamel Gain 33k Ohm 77 R
Absorbance
DEVICES o - g
>
s
[%]8. Current/Absorbance Measurement(E ;75 /IR It B & ) 26 1 {:i"’ 5]

| JilSample Library(BEAEE) 10 (£ WLIEL9), I alLLiE
BRI R AR AR A7 FOREA B . ZE MR T A REAR OB
AW 4 il T AEAS W BE AR

TAECTRLEE W] LAZE S 2 M FEAS . AT L S e P DL B be 4%

ZAPERIWIERE . BEFEHEA, K5 HiidiRemove(fIER) ,
AT LLREREA DA ZE M BR o DA PR R I B A REA TE i P 52

EVAL-CN0363-PMDZR B9 I8 i inE10H1 718,

i Colarimeter Demo = CHDTG [=]c]x)]

Fie Csbration Help

Auomated Data Collection| Current/Absorbance Measurement| Sample Library

Sarmplas Red ABgorbance Greon Absorban o Blue Abterbance

ANaLoG ||| " II I
peviceS HEEE sl Ha--B

[&19. Sample Library(#£2 FE) it 15 -+ 18 &l

12568-009

12568-010

] 10. EVAL-CN0363-PMDZ I |
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T R

CN-03631% T X # .
www.analog.com/CN0363-DesignSupport

Luis Orozco,  “[F]25 46 i 45 B 1K B AKHLF- &7, Analog
Dialogue 48-11, 20144F11H,

Luis Orozco,  “ A gmfieiig i 5 PR 2415 RGE M Bh 70
FElik 3 K" . Analog Dialogue 47-05, 20134E5H,

gus

Walt Kester, Scott WurcerfliChuck Kitchin, =P s as,
A5 S B S R THHOAR, SB58R5T. 19994,

Douglas A. Skoog, Holler F. JamesfliStanley R. Crouch, “J
WM EFH AT . Instrumental Analysis, 5[ . Brooks/
Cole, Cengage Learning, 20074,

BIEF MF0VE LR
AD7175-2%( 3% F Wt
ADA4528- 1830 F Wt
ADS8615% 4 T it
ADS5201%4 Tt
ADA4805- L5 H% F it
ADG633% 3% F it
ADG733%4% F it
ADG704% 4% F It
ADGS819%4E Tt

1&iTHse

20155E5 8 —1&iTHRO: FNIGHR
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SEHR
CN-0359

ERSERY
10MHz, 20V/ps, G=1, 10, S ROV S- AT ADCAN
AD8253 100, 1000, iCMOSH] i 3 ADUCM360 | ARM Cortex-M3{f Iyt
TR A BB s ) 2
30V, S, fEeERE . (G E = FH
ADA4627-1 . g AD8542 CMOSHLE L
Circuits from the Lab® reference HL UL JFETSE S TOR 2 AL RO R
designs are engineered and A . R IFETR A B 12A, 20V, 700 kHz/
Circuits tested for quick and easy system ADAA000-T 1 o Y o ADP2300 1 3 Mz 525 e 00 e
f th I. b® integration to help solve today’s -
rom e .a ana[og[ mixed.signal’ and RF ADA4638-1 30 V\‘ FE . B T ADP1613 650 kHz/1.3 MHzF} )11
Reference Designs  design challenges. For more R 2 PWM DC-DCJ 6 £ e 28
information and/or support, visit K. HAEER . RRIO, FUMH flE, ACBATEA
.analog.com/CN0359. ADAAS28-2 | fo s ; * | ADG1211 | £15V/+12 ViICMOSPU; &
www.analog.com TR kB P,
| 4MHz, 7 nV/AHz, iR THAEERS 21 QSGEH, £15V/+12V/
ADA4077:2 | S e ADGI419 | R T
CMOS, HLRLIR, LB/ 33VIRERE, BT,
AOBS92 | maiocm, Uelsie | 0000 | Rs-48s/Rs-4220c B

£B83EthEE

TR T 2
B BRI bR
CN-035983 §& ¥ {5 (EVAL-CN0359-EB12)

RIS
REE. RRB. ®vEXHF. vEiFs

HEEEESMHE

Pl Lo ML B R — A 58 A R AL T 2 )
REHL SR R, BT R B 7 A, KRS
BT Tl L R AL 5T

2o i A7 A PR RIS % A5 5 W BE TR0 5 W £E0.1 uSE10 S
(10 MOQZE0.1 Q)L T HRIEH NI T0.3% KK ), HIC

EHXF100 QEL1000 QF1(Pt) HL FHLE 5 A8 T 4% (RTD) $2 43t 1 3l
BMIhEE, AUFURRANSEN B TR,

Rev.0
C'rcuitsﬁ'mnl.’neLab® f Jesigns from Analog Devi
Devices Standard g practices have been employed in the design and
oonstrudlon of each drcuit, and |he|r funcuon and performance have been tested and verified in a lab
at room you are solely responsible for testing the circuit and
determining its sunab|lltyand appll.hlnyforyour use and application. Accordingly, in no event shall
Analog Devices be liable for direct, |nd|red, speaal mudenl'al, consequential or punitive damages due
fromtheLabd

have b

1and built by Analog

"
toanycause y

ravits. (Continued on last page)

HESENERSG

R P 2 X S DL RO 250, = 2k
ZARTD, LIt &hs MR G,

V2L B A B/ 082 R R WS DB L AT
S G, oA - PR P 2 DR 1 T
50 P T

O A [R] 2 SR A B A w5 550 il Fi i v 3 1 D e W 2
WA BT, KFEAGET TR, FRE e 7 A& T A
SR GlE ) 2 HROBUE I 2460 2- ATI ADCRH T35 5 AL BE,

SR ALCD 7R 8% F0 9 6 25 F e S B0 B WL A P i . %
% ] LA 1 RS-4858 M S BL S5 PCI @S, IRM4AVE
7 VELHL R

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 www.analog.com
Fax:781.461.3113 ©2015 Analog Devices, Inc. All rights reserved.
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+3.3V
J2 J4 s1
ADM3483 ENCODER
AVDD J-LINK
" Rtz ADCO > AINO PWMO - | RS-485 | | | |PEC11R-S
102%0(35 ! AIN7/IEXC  Apc1D>— AIN1 PWM1 1 +15V >— p
Pt RTD AINS ADC2 > AIN2 PWM2 1 -15V D +4V TO +7V
AIN3 +3.3V D— —— -
ADC3 B4 T ADuCM360 128 x 64 POWER
AINS/IEX +1.65V D—
Rx +3.3V - AINSTIEXC PO.0 == UZWRI | cc0G128064A6S-SPTLY SUPPLIES To
AINS/IEXC D AING :‘g [T UAWRI +VEXC D
1kQ 2-aA0
D AIN7/IEXC
4 +0.115V P2.1 A1 -VEXC D
@ CIAINS D AIN8
360 > AIN9 DAC 4 %
ADG1419
R23 1 o CJ+VEXC
| 0—-VEXC G1=1, 10, 100, 1000
Qpwmo sy AD8253
A0, A1, D—A/\/\v—b—rG ADC3
Viep 8-2 ;; 10nF T
VOUT1 =
G1x0.16 x Vipp
240 #
CONDUCTIVITY "‘W\’"__T__C' ADC2
CELL +1.65V D Y, ADA4528-2 10nF
1, AD8542 Vv
R38
Ip-P 1nF A 1.2kQ
ADG1211 ——MWA——
| R4 820pF
G2 =1, 10, 100, 1000 ! J+15v Ry T
+15v AD8253 ADA4638-1 7.5kQ U vaav
y 240
ADA4627-1 MM—-—_T_—C' ADC1
> ADA4528-2 10nF T
R52 ;';
ove vout2 =
! R42 ) G1x0.16 x V2pp
G2 x VOUT2 R48 l
Yy = —————— x 1m$ ADA4638-1 7.5kQ l
G1 x VOUT1 +1.65V 0
4.7uF
PWM2 ADCO
\V, Y, ADA4528-2 I1onF
Y, AD8542 ;I; g

L. e Pk RE -3 D 28 R s (R BRI - RSB 7 JIT A 2 B 25 )

B B A 110k0
———AAA—

Hh M I 98 7 038 3 10 FR A DuC 360 s 1 2 B PWM Lo
5 I A+ VEXCHN-VEXCHLIE 2 PR ADG 141972 4 . J5 1% Ris sy
6 25 AT R I 50% o %5 LE RBRAIE P JC TR BRI i N G=8m  wexe
> \ . DAC U9A <3
P TR 2 TE— B i 5 S S oM, |5 7 ADador72 | vTo oy
ADuCM360
+VEXCHI-VEXCHLJE 1 ADA4077-238 B it K 2% (U9AFIU9B) vrosa -y Rar
FEAE, XA LR R IE E  ADuCM3601 DACH: H 12, _1“’;’\'_
WER2RTR, Raa 1 *
27kQ
N -VEXC
R22 —1
vve ", ADA4077-2 o0V TO -0V §

§; =15V

2. 3 i e
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ADA4077-25R i FR R MRUE A 15 WV (AZR), B LI AH04nA,
SEPFRIEA0InA, Ht IR SAE10mA, FREILT12V,
U9ATE R 23 I A PR B 55 49833, R FFADuCM360A4
DACH; H (0 VE 1.2 V)5 40 VE10 VG )+ VEXCHLE,
UIBIBH K # R FE+VEXC, F*HA:-VEXCHLE, #EHR22,
fi#5R22 =R24||R27, DMEHER—Br &K, HUAR5uV
RV IR ZEL) A2 x 151V) =10V =3 ppm, Hik,
SRR P He i 2 B R 25 R R24FNR2 72 [R] i Ha BELPC it i 2%

ADGI419% —A~2.1 Q3@ L BB PR EUIT G, fE£10V
T0 Y A S F BT IEL 450 mQ, - AR H A MEVEXCHL R
FEHERIRR T MG T . U BHR23:4 3 ik A SR 2 Y e K FL T PR
A0 V/1kQ=10mA, ADG1419FE X FRIAZEH N
50 mQ +1 kQ =50 ppm,

e F St RV R FHADS25 3R K 73 (U15) #E 17
M, ULSIES A FHADA4000-1 (U14)82 0, P ADA4000-1
P ERAS pAMEIRE R, 7T & KRR IR 5%
FHE ML R B 25, ADS253MI I A TR,

20 SR B T AT BR U4 U LS S R, DT AS 52 i
AT

U15FIU18R JHADS253 10MHz, 20 V/ps, Rl4afits(G=1,

10, 100, 1000)fSFHKAE, HiRiRZLT0.04%, AD8253
FE42% 420 V/ps, 0.001% 7 I ] A71.8 us(G = 1000), H 3t
A0 ) LR 4120 dB,

U19 (ADA4627- 1) — AR % L it - F R Bk 2%, i
T A% R 2 ) P DR A VLT o 3K 2 ) Ul F it AT
I VA PR P P A ik A i R R AR e . 120 WV IR IR 72
2 A R FR I 2240 A 120 wV/10 V = 12 ppm, ADA4627-12%
VAR A 120 WS, AZR), (WE R pACTIE),
JEIEFR K40 Vs, 0.01%58 7 B[] 4550 ns,

U22AFITU22B (AD8542)%% i 3243 B U1SFIU 154 F i e 22
feflk1.65 VEEHEH %

TR R E SRR B H RS IE(UI7A, U178,
U10, U13, U12AFfIU12B), Wil (U17C, U17D,
Ule, U21, U20AFIU20B) TAES SLAH A,

ADuCM3608E 7= 2 PWMOJ5 i FF 245 5 DI BEAD G 1419FF 3
., I BB EE = E PWMI1FIPWM2[R] 2515 543 ] 25 % A
WA, B R E R = A R T i EB3 TR

-VEXC

2
PWMO &)_/r_&_\_‘)g_}_‘?

-

PWM2 e)—{EACK Vo R
HOLD +v M e HOLD#V =

-1 20ps = 1
500ns

[E13. Bl EFLR IR R )P (5 5
AD8253 {4 FHOK B (U154 th 3RS 54 I 7 0 R B B v
Bes EPIAHLESHADGI211F%(UL7A/ULTB), shipkst i
(R34/R36), {i: F HL %5 (C50/C73) L) K B fir 390 35 2% o 3
(U10/U13)4H ik .

ADGI211 —AMEH A . PO 8 5 ) BT
TAERIEREAEISV, MAESR&ETELI0V, JFX
SRR KBAEEAA4PC, FHERNRIER N4 pC +
4.7 puF=09uVv,

PWMIE S AE ULORBE R F5 52 i 25 T A5 A% IR 25 i FE 1 0 & 30
RAE, RIGRFFEZE T —ASRFEEN., Pk, ULORFARE
G o g 55 T R HUE 5 D S B L Y BLIR L

KA, PWM2AE S UL RFE PR F7 52 i 2% ] £E 1% 48
JERIIERIBERAE, RERFEEE T —ARHEAN. KHit,
UL TR B2 240t 55T 4 A L T B 1 I
=R N

ARG 0P (ADA4638-1) ) {1 L T L BUAE 45 pA,
MADGI2VI R Y T FL e ML WA 20 pA, PRI, 4.7 uFfR
5 A 9 d 22 1 LI LR 65 pA, X T 100 Hz il 4 = ifi
&, FWA10ms, HIF65 pAJHL M3 B 1 8 151 (5 ms)
P JERE A7 (65 pA x 5 ms) + 4.7 uF = 0.07 pV,

ADAA638- 1% TR HOR 25 B9 2 i v R ML R A OR 0.5 v,
BRZE TR AT LA 2R AN T

{5585 AL T ADCHI T Y 8 Ji— o ADA4528-2 [ AH ZE I 4%
(UI12AF1U12B), H¥azs4-0.16, Jeiif i EA+1.65V,
ADAA528- 25 Y v B ML RIAE 0.3 wV, - A L R 22 BTk T LA 22,
A,

) |
i i
1 I
1 I
1
TRACK -V - ” ! TRACK -V ?
Pt A
1 1
1 l
1 1
1
1
1

12970-003
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FRASJ A £10 ViR RIS SR A1.6 V, HEHRER
+1.65V, %K 5ADUCM360 ADCRY ATEBIM Y, B
Fi3.3 V AVDDH JERT 450 VE3.3 V (1.65 V + 1.65 V),
FR A IR g i pEhRe, H-3 dBYi 4 4198 kHz,

HE, R 3 VOUT L 2% 43 8 1 6 in 1) ADuCM 360 g AIN2Fil
AIN3%y A, IR 18 VOUT2IR 2543 4 H i hnE] ADuCM360
A AINOFIAINTH A

55 RS I T R

VOUTI = GI x0.16 X Vipp (1)

VOUT2 = G2 % 0.16 x V2p.p )
FL St L e T S E

Irp= Vippx Yx (3)
V2, B T S E -

V2pp=Ippx R47 (4)

RAERANL,,, WIRRASR, REY,.
V2, »

Yy =Pl 5
X V1, ,xR47 ©
KR SR 2MVL, F1V2,,, RIGRA%ERS, k.
G2x VOUT2
Yy=oo— (6)
GIxVOUTIx R47
_ G2xVOUT2

@)

X

“Gixvour: ™

X7 AR SREN SRR TGL, G2fiR47, L) K&VOUT2

FVOUTILI LA, Bk, ADuCM360PyE ADCIET

%I UE R RTE,

ADS8253 25 iR 72 (G1FIG2) i KA ~0.04%, I HRA7HEFE

0.1%%% 2= HLBH

MiZ S, VOUTIRIVOUT2(E S aEny e H S g g T 12

AR A ADS253 25 2 I T Pral P17

o U ADCAUHS Bt i B FRI93.2%, MIADS253M4ZEAE T~
—ANEEAR 106,

o I ADCIUES L T il EFRM9.13%, MIADS253M4%E/E T~
—ANEEARBE 10K,

RERENE
TH4A HL BB M VOUT L H 38 3 O RS BE = R19, R20,
R29FIIR31,

T 5154 WU B SZ R VOU T2 it it i WY F5 i . R47, R37,
R38, R48FIR52,

BT A 94 HL B 0.19% 2% 25 I (046 AD825310.04% 34 35
R, MRS T RIRZE S KPR ELR0.6%, 57
P2 AECN-03591F i1 37 Hefu

ESzBrp H, BB A G RIRSS i T4 A, HIE
o USSR 1 L B 2Y 25 S RSSIR 22 A5 X 0.1% = 0.22%,
1 QF 1 MO S 1 pS)Hs B BT RS BE D&, DI
M, FE4RR TSR, BRAIREART0.1%,

0.04

0.02

ERROR (%)

—-0.04
AN T
—-0.06 l d
—-0.08 /
-0.10 "
1M 10p 0.1m 1m 10m 0.1 13
CONDUCTIVITY (S) %
P4, FELLRFE(%) G H-FH (1 uSE1 SNIX F
RTDI &

HUG R IR RGN E R 2 M A RER Bl e k. T
W OLIE IR REAE1%/°CH 3%/ Col B i 2 ML, B
2 Z5UAE P AF AT T R B Y I A R o TR AR AL
FERERIFR BE LR ARLRYEND, 3 BB % S b G R AL
PRt AESC BRI S BT AT A i T LIS S d HERS
ADuCM360 Py ¥ A~ DTS P Rl I 8 ol P e 0. A1)
A AMRECE , FRHE10 pAS T mAHLR Y, DUELIRT0.5%,
HL IR I FL U ADUCM360%H 4 Pt1008 Pt1000 RTD# A #4474
%A, SRR, ERESRT, KTk
FRMRTD & 75 A Pt1008K Pt1000,,

T3 T A FRTDECE dnfl TAER R ALRBER . A B
KUl L, Tof S SNk B &
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FISIE /R 1 PUZXRTDACE

R13

ADuCM360

1.5k0 | AIN7/
Re 4 01% | iexc |'EXC } V7-V8
TO ADC
1000 OR
10000 AINS
PtRTD Rp AING
/ VvV QZ} -

V6 - V5
Rx TO ADC
R AIN5/
P 3 O|Exc

_V6-V5
V7 -V8

x 1.5kQ

X

12970-005

5. Pu 2k sCRTD# f i &
A E R FERTDH 5| 25 4 o B AR, K7 o U W i
(IEXC)iftit 1.5 kQF L FIRTD, K EADCI & HBH(V7 -
V)i HLE .

e P R13H B Fn IEXCHE Jil B 3 1, 8 15 AIN7 E 19
ADuUCM3601% K A EABFAVDD - L1 VIRESE, &
n, IEXCHIREES TS,

RTDHL AT IS PRAS ZE B2 AING FLAINS A6 300 5 | B0 1 7Kg
Wi, WABLHLL 2 MQOEZPER, PGAREE =1),
I H 30 A T 5 | R PR A FL R T S IR 2. R )E
ADCll B RTDHL T (V6 - V5),

Fifi J5 8 W 4 T s o B RTDHLFH

V6 - V5
TV7-vs
MR E — AL BIE, H SRS MR R, m
515 kOB ZER R, Hoh, DU HCE vl HRG R
BELAH R 22,

ADuCM36042 47 5% vh 5 A4 2 o i A eI, B SRR
PRGR oh g%, WIH A ELZUK T100mV, 1kQ/36 QR
SrIEAREARTDIR M1 mV &R E, LS XL
fE. FETCGRMET, I35 mAnT DI, JFE b
W, LA/buRR,

x 1.5k (8)

X

=2 ER R 55— FME M) IZMRTDECE, AT FR 5 IR
PR 22, nPEl6RTR,

R13 ADUCM360
V7 -V8
TO ADC
100Q OR
1000Q
Pt RTD V8 —V5
TO ADC

[

+3.3V

1kQ

Rp 4  +0.115V
v @ . AIN9

360 ©
V8 - V5 3
X = ——— % 1.5kQ g
V7-V8 R

6. =23 CRTDE Heil &
5 ANPERC R TEXCHLR IR (AINS/IEXC)/ES | LR ETE i —
AR, SuEA3HREC, THERS h LRERAY 5 R B
MERE, R, MERVS — VSRR ATEFES I IR 22,

E7E /R T WELARIDECE , JC5 | H PHAM,

rs | ADUCM360
1.5k
Rp 4 2 0.1% ) IExc |'EXC } V7-V8
TO ADC
100Q OR
10000 AINS 4
Pt RTD 2 AING
@ O
[ Jr
AIN5/ V8 - V9
3 AJIEXC q TO ADC
./
+3.3V
1kQ
Re 4 ALl L AINg )
issn L .
V8- V9 5
= x 1.5kQ — 2R g
X" vr-vs P g

7. W2 ARTD % He AL &

A AHE B A B IR L, Gl T ARSC R B,
BRTDIE DL K i v FERTD(EL 4 Pt1000) %%,
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HSEER
OB AR B p g SO . 25 05 TR B Ak i
SeA SRR MR, AR R, AR R AR E L BHR
LT 75 A5

R=pL/A )
Horr
Ljg Hefimph g
AR H A R

FLBH A M S A QO cm, 28kl cm x 1 cm x 1 cmiy J5
Wy, 1Q cmpbEHYHL A1 Q.

RSB, SR R R, SR D R
PEAVETTF(S), WM EARAS/cm, mS/cmBiuS/cm,

F A K AR AR — R RS, A gk v s R AR O
Bilhndh . ERekmk, wIUAER & S I R AR B,

EHH R, YYRSRERSTS, WERih
S/cm, mS/cmgfpuS/cm, HAEMRZIEHT, AT I ER
W, FATSAMEET, BSRNERHS, mSHEuS,

WL 53R AR 0 o T T R B B DT IR AR IA T P 1 A% A% (FR
J Sith) R M B SR, nE8iR,

E

F—TO IV
CONVERTER

.
S 7 I

EVAL-CN0359-EB1Z "

A = AREA OF ELECTRODE SURFACE (cm?)
L = DISTANCE BETWEEN ELECTRODES (cm)
V = EXCITATION VOLTAGE

| = CELL CURRENT

K =L/A = CELL CONSTANT (cm-1)

Y = MEASURED CONDUCTANCE =1V (S)

L
\4__) Yx = WATER CONDUCTIVITY =K x Y (S/cm)

[&18. Hi St S EVAL-CN0359-EB1 ZS: Bt
HL - HL O A% S 2% BB N A8 T R, FF U E T AR Y HL IR K
b, BRSHRSHEMEG, BTRSRAAMRKRE R (K
Fi55]4%/°C), PR s b B Rk T IR AR A,
TR SRR R AR IR, 8 A25°C (77°F), R AT
MR, YA ERAR SR SRERE R, TR
WM, A5 S8 AN I AR SRS M R 4,

12970-008

Ak R A% SR 2 LS M B A B P A AR, AR R
SIMUAEH, A Eaifis, AR ERR/MmEEE,
VIR St i i St ¥ %, MBRIE B3, 1.0/cmpfy il St
TR, A RBRmBR L cm?, [EEALem, X
THEM TARGHE, AT it B 2 5 & RS IRA
Biltn, nRAEH G HA 1 pS/em ) alk HAE R St 8Os
LO/cm & & 2%, W ST MO, R, HHIFE R
SAERE K PR A30 Q, PRI K, W
TRMEAEAAT — A WL S RO D0 TR o DU e 8 B 5 0L

XFL pS/emif i BEAT IR, WS AE ORI AR AR,
BRAR/NA I, Bildn, X TSl O 0.01/ em i HL G
i, St BN RAEZ7510,000 Q, MWidELMQ, KN
10,000 Q(ifi{F I MO HLE A 5y s Pk, Tl stk s i
SRk, ARG AR SRR S, WELCK
FTAEAR 7] P RS HRL BELYE B P A

FL 0t K SO AR 2 ] 1 L5 A i FRA Y ELAR

K=L/A (10)
RIG, IR SR SY .

Y=1V (11)
AR S RY W RIT

Yx=KxY (12)

ARG —RRAMA RN, H—FRHEAR
e, PR R, HUMGE PR R A

2-POLE 4-POLE

i
=

FET9. XAR 5 FUIPL AR 15 HEL
KU 53 A A HL B8 A IR SR MBI, B sl ok
MBS EEGHA, POH R AR RS S & w e TR
&, ok KT
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AU p FEL 5t P P 3t 5 7 TR 502 MO 1/ em E| 1/em,
T PZE AR e L 5 P PR St 6 5 L M 1/em B 10/em,

DU AR s L St AT DA B FE AR AR AL AN R B 5 TR Y B8 22 53X
iR e TILE,

HUBR ) SEPRIC B AT DURFATIR . [5h SRS, T
P8I 7~ IR ] B AT AR

Foit i G AP, ARAS T AE AR b N B IR LR,
PR AR P i - AR BRI R 4R, DA S B AL
IR, WA R R,

AR Wl A iR, R 24 % DSk AR RS Dl . DRl
RS R AR B TR A AR A R A AL, R A A R
S, U e 2 2 P S B R b (TS R 5 [ IAIS)

CN-0359H4 B F0 1 0 AT g P 45 FHE A B 100 mVEE 10V,
I HR23 (1 kQ) HI F PELF dpe K FL S 3t HEL PR 1) 47 10 mA
T R AR 11 79 9 485 i A~ 52 a5 b 5 Dl P S 8 98l L 9
1) &5 A

=p8

R ER B
T RRGEER, A LRAREEL VA+3.3 V) H4V
E7 VR, 10078,

ADP2300F FE 158%™ 4 RL B AT 5 193.3 VIR TR e . %R
BT AL BT BRI ADP230xE e 15 8% 5 it TH.,
ADPI613FF R4 7 A +15 VIR IR R DA S~ 15 VR
THRIRHRE, 15 VETRR TR BRAE ™, %3 T
ADPI6IxTHE T 25 ¥ i LA,

A K H IR TS BT TR T IE & M www.analog.com/
ADIsimPower,

SR FH IE B B A Jmy i e B AR DLGBE S RS T 1 25 8 7 il & &2
B, HEIEN, WS H LM LR BT T Bk
B, FREMT-031F05 FMT-101,

100nF
+4V TO +7V BST H 22uH +3.3V +3.3V
VN e ) EMI ° “
- T 1 FILTER
e—EN {7
;'; ;'; ADP2300 | | B120 10kQ
100nF 10pF 22uF 100nF 3 7-5kQ +1.65V
FB +0.8V 10kQ
Gg; - imkg
-15V
-15V UNREGULATED [ Emn
T FILTER <
" BAT54S .Y, 22“@ g;wo,f %
22uH i
° Y\ 4
1 g 10uF 4, BAT545:Y,
100nF$ ;I; 47uF N4148 4 EMI +15C|V
sw g *
T VIN +15V REGULATED FILTER
100nF —EN Y&
;'; ADP1613 2000
FREQ +1.235V
s g FB EMI FILTERS:
ss COMP 18kQ BNX025H01
Y; GND 3.3nF I 1 56pF

v

P
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B 118 /RLCD I B 25 FL i

+3.3V
5.1kQ 100nF
+2.9V T
+3.3V é“kﬂ +3.3V

+3.3V 6.8Q ueB
D— WA=
I B I
40W‘°mv AAAA AA4
2 AD8592
. A1 s
60mA LCD DISPLAY g

KEl11. LCD & XK 52
FEANADSS92B FROR 23 ¥ A E60 mA IR DR, HLCDHE
HL R HEHL  ADS592 I HL I Al L i e KA 250 mA,
100 nFHL 2 A IR BB Bl

REFREAPAE

EVAL-CNO0359-EB1ZF in#k T a2k 17 f 5 3% W & Py 75 1A%
i, RRESFECN-03591% i1 32 £5 {2 1 CN0359-SourceCode.zip
paLN

CN-0359H A HMHZ T HEMA - Him. A mA
Yok B AW IR T A/ e SE i 2 BE Al . Ym At 23 BE I ] s
Tk B et B ek FEMUMk S k), T L,

E12R EVAL-CNO359-EB1Z{ B, R TLCDERa
gl 23 BE | & .

12970-012

[12. EVAL-CN0359-EB1Zfi i},
ot O 2 T 1 3 1

S, W ERARSIHFIRTD L, LCDBER 125 7R

e T oML 2 e T S NI E RN, SR 5 H AEXC Voltage
(EXCEHE). EXC Frequency(EXCHiiZE), TEMP Coeflicient

GREZRED L) K Cell Constant((BSith By, WE 1357w,

12970-013

SETTING SCREEN

SETTING EXCITATION VOLTAGE
[#13. LCDIZ R Bf

TEFE e ] L TR AEhR, e BT SEL,

¥ Y bR E AL fEEXC Voltage(EXCEHEE), )% FhHeHl, H
BT, BERC e, Rtk e B B T
F—AR, TR, JEhRINER, BERhe s SRR T, fF
BT BT I T e 52T A BT R B B A
FLhrgE i B|Save(RHF), AR MZHIRAFIRE,

RS AT X BB IR, 1% ¥ EXC Frequency(EXCHIZE) |
TEMP Coefficient(i5 & 2%} fiiCell Constant(EB S:ihEE) .
SERAIR BN E f5, PFRETURN TO HOMEGRE £
B®), AR T, ik, RSGdEmes, T,
WERE A VPG EBISM R, TIhGE g 25 0 g

W ARIEME B A S, W pf#E I /R Sensor Incorrect(f& /g%
BARIES).

AR AR IE#ERERTD, WB & 2 RRTD Incorrect use 25°C
(RTDARIET, EH25°C); it RSk o IAE A & B
RTDIIE L T AT IR, (R FH25°CAR AR MR B,
PIERAEHE A IR 2 FIRTDAL FEBIR A, DME REE 0T LA
RTDHLBH(Pt1008 Pt1000) Fofid B (A k.. =2k, TUZk),

BRER
CN-0359H ) ZG¢ R F ADuCM360s BB il &, 5k
R OLI ST

WA P A R 43 L RADC, MAD7794 2441 2-ARADC
N AR,
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B IRV 5illlik 3. ¥16 VILJE(EVAL-CFTL-6V-PWRZ)#$: 5 EVAL-CN0359-
AHL % % FIEVAL-CN0359-EB1ZPEfl bt . AP IR, B EB1ZHL AR IMTL,
JFIRTD, 4. ¥HEVAL-CFTL-6V-PWRZ, 5% FEVAL-CN0359-EB1Z
. HLBRAR B, DAE B,
RERER 5. WIRHISC “BCPHRIERUN Pl 37 AR,
LRk AT Z%. EXC Voltage(EXCEHE). EXC Frequency
e EVAL-CNO0359-EB1ZHL &R (EXCH#iZE), TEMP Coeflicient(iRE % %}) fi1Cell Constant
o 6 VALIF B RE R H IR G B #% (EVAL-CFTL-6V-PWRZ) (HStEH).
o LG 6. AR [ EDFRE, HEAFADUCM360RHT L% oh s I /s i G
o Pt1005Pt1000M 22, — 27 sk /4 £ sURTD (4 2R AR i PR RE . U B DA I R B R A A L e e 250 i 209K LA
HERTD, JIHL 54005 LI25°C S i) T, DR A R B
RE 3 RBF AR ERE
PAT A, BB AL IR, EVAL-CN0359-EB1Z3E 3% FIEVAL-CFTL-6V-PWRZ
1. 45 FH) 55 e 4 v S 6 VEJEHEH , EVAL-CN0359-EB1ZAX T HLIR, AMH St
a. PO S, oM ER O e B S T5T L RTDRIRILAE
I AT PR L R AR B 255 | M2, B 38 AN EVAL-CNO0359-EB1Z § i RS-485% 2 242, fLiFAMERPC
FL L PR B S5 |4 5 R S5 3m 1) PRS Fl s R R SR, ERRI4R AN TAGE: N, 7 RS2
B gIH2, FIADuUCM360,

b R L it 45— A HUBRE R 55 A LA 112,
P45 A R B TS IS A,

C. R LA BRI, W B 555 | IS, o e

2. 4% TSR AEBRTD G A ) |
a. PUZEARTD(ZWLIAS): FfIEHR REN S LIERE E]35] -

WL, BT PR A T S 2 I35 2, 4 i P B conoverwiry| L 17 7 o [0
Jih £ B H T35 4 S ARG D 2 e %3 EVAL-CNO350-EB1Z | Lt
B3,

b LR RTD(Z WLEG): 4 iF et S4B 35 wo [t
ML, SRR L B T35 4, BB RS
I 2 45 5135 3.,

c. WMEXRTD(Z ULE7): $RTD S L& EH: %1351,
5 HU S 3 B T T35 I,

d. WRRTD G2 ELA MG, WK BRI 355755 |5,

P14 MR PCHE BRI, E/RRS-485ERS-2321E AL 2% o

4

J4 |: JTAG

12970-014
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T RS SR MR (54

CN-03598% i 37 #41, . AD8253% 4 F Mt
www.analog.com/CN0359-DesignSupport ADA4627- 1598 Tt

ADIsimPoweri% i T-H, ADIAT], ADA4000- 1435 1

AL B T, ADU/Elsevier2A T, ADA4638- 1835 F it

ADA4528- 2% 32 F It
ADA4077- 2503 F M

BRI ES L, ADI/Elsevier/A A,
a1, ADI/Elsevier’ dl, ADSSOZEE T
AR TBOR A% L CREIT 4R (38 =), ADIZAH], ADS542803E T
TR MT-031: Sz 80 o8 ¥ e 2% 1 42 H ) i JF AGNDFn ADUCM360%c 45 T it
DGNDHyikH, ADIZAF], ADP2300%E Tt
fAFMT-101. ZHEHAR, ADIAH], ADPI1613 %42 -1t
T REAHE SRBE - SE7805) . IR EAF, ADIAH], ADGI21 V48 F it
ADG1419%4E Tt
ADM3483%4E Tt

f&iThse
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Circuits

Circuits from the Lab® reference designs are engineered and
o tested for quick and easy system integration to help solve today’s

from the I-ab analog, mixed-signal, and RF design challenges. For more

Reference DesIigNs  information and/or support visit www.analog.com/CNO357.

EESERN

| SOVEMRMEER, FER,
ADA45282 | o M B M 2

) 102440, 1% A F2 IR 02 |
AD270°20 1 o rpie s py s pL
POOhHE. 0.1%K5E, 1.2V

ADR3412 | B
AD8500 B FERRIONS B K 23
AD7790 TEZh#E, 16QZ-ABIADC

EREAFERBHRERRE. BRERSSEENLE,
SR mIZEEETIA, B A TFiRERE HIE

TR
R TEfIR
CN-0357 82 & ¥ {4 #R (EVAL-CN0357-PMDZ)
SDPZIPmod#£i4R (PMD-SDP-1B1Z)
A% RFEE(EVAL-SDP-CB12)
ISR
FREE., HlXH. YHise

HIRIIRESIE

Pl 1T 7 L T AL 2 AR IR A I PR . IR S | (@
BRI BE, AR f# F Alphasense CO-AX—4 fb st
B2

X I S 2 AR BRI RS, AR AR R
REMETR I 2 WY . K% Btk AR AL BT AU i i
i, AT RN T AR E R )5 50 2 —(1 ppm),

—{ O VREF

Pl 1eb g HL B SR P ADA4528-2, & — ik WLl 14 B B R i
KA, ik FRKERBER2.5 0V, BALFEER
5.6 WV/NHzHL JEBE A % BEPERE . BEAh, RITADS5270-200] %
PRS2 T AE 1 g 05 PE AR REL, O VR XA 6] () SO 1 e
AGUAT I F IR, Too B SR I,

ADR3AI2KE . IR | PO RESE i L IR TR AE LLO. 1% K JiE
8 ppm/°CER 1.2 VILEE | Dhib i i i,

X 2N AR BE ppm LU B BT, 8 FHADA4528-271
ADR3412EG LR TEREE & 5 16ALADCE T, FlInAD7790,

3.3V

— —

AvCC AvVCC

U4
ADR3412
1

Vin Vout

Pl 1. AR o IR D0 25 L B (B BE R T IR - RSB 7 T R e 25 1)

c10 GND
0.1|1F‘|: ]‘0.1|1F
A%
Rev. 0
Circuits from the Lab® ref Jesigns from Analog Devices have been designed and built by Analog
Devices engineers. Standard engineering practices have been employed in the design and
construction of each dirauit, and their function and perf have been d and verifiedinalab
i at room temp Hc you are solely responsible for testing the drcuit and
determining its suitability and applicability for your use and application. Accordingly, in shall

Analog Devices be liable for direct, indirect, spedal, incidental, consequential or punitive damages due
toany causewt connectedtott of any Girauitsfrom the Lab drauits. (Continued on last page)

U2-B R10
ADA4528-2 33kQ 1.2V

______

REF(+) Voo
AIN1(-)

DOUT/RDY |-

T0
AIN1(+) " PROCESSOR
DIN |

us SCLK |-
AD7790

GND  REF(-)

AGND %7 %

12332-001
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B R EA

PEl 22 715 R AL 25 A e 2 T Pl B 0 DR PR R IR, AR R AR
S A AR R B Fo i A o W R i B kA N, O
STAERMWEMEEAEN ., 1% &%585% 8 (RE) [ BOK 4
U2-A$RHE R 15, DA 38 i 2 2% S L Bk (CE) = i W R AR
WESG | I E € L, WES [ E B I 77 ] B 145 S 3%
P& A R o B R B R, X — SR A AR K B
a5, RAEMRAML, Fik, BIESRA TR, XERR
HL AR AR T AR AR AL T 6 HE GRS 300 mV 400 mV),
IR FNCES [N R B AR TV B BAT £1 V¥ A
JGEL, DA A 6] 28 B i 4% & 2% (Alphasense i F 2 id
AAN-105-03, #iEALALHLE, Alphasense’t r))HE {7t /2
e,

Iwe

-
RF
A
WA

VRer O

—O Vour

Iwe lwe

SENSOR

12332-002

2. AL fE 5 1 IR B A
HEAWES [ AL % T ppm AR IR T 100 nA 5 ik
Fo 0 PR DR 0 O i PR R G LR R AR (L PR A S
PR %% . ADA4528- 218 UK AE R T T BA e KA
{5 HRL 904220 pARCMOSHR A, PR & 3 X AP H

ADR34127y HL it S S Pt SR i )T, PR O S v A
(7] e 97 AE AR VG Py 2 FRL DR (e RABL M 100 pA)

R % U2-AMCES | e BUE B LI,  DMEAEAR R 2R 1Y
WERIRES | Il R 150 VILAL, RES|RLESE SRR U2-AH)
RAHFA s PP IER RS, X G MWES IR
HOHLIRE, Bl AARIRIE R, BEPH AR U2-BEi 1%
AR IR BRI 5 AR B R E FE R L

P T 11 2 R 2 J2 Alphasense CO-AX— S8 bkt las o
KRS e WY — SR A A Je 2 HH SR IO L U LR
B AR AR, —BIRE&R T 250 ppmfEHfE
R s DTRAS FL B Bk LA D/

1. AT — S mEREAE

B8 HiE

REE 55 nA/ppm#%E
100 nA/ppm
(B 7Y A1 Ay
65 nA/ppm)

W3 il (t,,, O ppm %400 ppm CO) <30%>

JEH (ppm CO, fRIUETERE) 0 ppm%E
2,000 ppm

i S R PRI R R IE LS 4,000 ppm

25 PHBOR 2% i dan H FL g

Vo=1.2V + Iwg X Re (1)

T, SRR A WES I e, R, 5 BELIR bt vt BEL (Pl 1o
B AAD5270-20 U3-BASFH 28)

CO-AX s 28 1§ WL R 100 nA/ppm, H & i A 75
J32000 ppmty AL, HURIX KA TR, A b
FeA200uA, K LR MESHLILE , A R2ITR,

V,, =12V +2000 ppmx100-"2 xR,
ppm

Vo=1.2V + 200 pA x Re 2)

P12 VR EREIEIAD779089V  FT ik 25 BELBOK 23 U2-BHY Hi
s HA 12 VA HE, 5 R R 15 L BHL3E 6.0 kKQHLEH
n[HRHE2.4 VIR K f HHE,

2R3 H165 nA/ppm ) A& Ay SR R B, 55— ALk
I ppm &L BRRSC A A HL I i T LT

v, =12V +390 2 3)
ppm

AD5270-20FRFRHLBILIE /20 kQ, 451024/ HBILAL
I BHIBHER A19.5 ), AD5270-20f L BELIEL B Z%05 ppm/°C,
BT KRS HOI ML AR BRI AL A, RGN
AL

FELBELR AR e 7 M 45 PR AR A BEAK T, 635 b e BEL A A 75 A Al
WA R g g 7 G 5 AR R P 2% % T o OR B SR I A%
ARSI R 22, T A4 RN S, Re=33Q,
FH O T T RN A £ 4 T 183,

6.0kQ (4)

NG =1+ =183
33Q
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ADA4528-21190.1 Hz % 10 Hzi A\ FLEME A o497 uV p-ps BRI,
fan R A 18 uV p-p, MAXSHIR, BSHLBORZR A
W L i e R B R RS OR . R T AR, HER
RIEARAE 7, PR 1 2% ARSI AR,

Vourrurnoise = 97 nV x NG = 18 uVp-p (5)
T X AR L/ 5, By DR MESERR . PR T, 1% &5
PLALARA s PR T DARE P 3504 0,16 Hz ) AR AR A 4 (K 1
I 23 (R5F1C6), BIE R X HEAMRSIE D 2, S30Fb 1%
JELS WA LR AR EL , B0 A i s v IO I [] P 52 e o T 2205

F L TC MR R FH IR A HH RS B E . ADA4S28- 290 K
Fth R A2.4 vV, PILTCE AN .

TR = AR 64,865 ©
18uVp-p
TR PER G T
TR P4y B = log,(64,865) = 15.94if (7)

A T A AEADCIER (£1.2 V), HEFEADSS00FIIFE, Pl
BN/ ROR B8 A BREHAD7790 A . AT EH
FPREAVEE, AT LABERADS500, HRZEAAD7790
e

HLAE S AR IR A ) — AN EE R PR R AR RO R %, H Rk b
HURRE, R i AR T RE TR L B, MR T HARR
fRrb, WRERYER A R — i, AR R A Ok Bl i 2
[790% it i A IR (0] AT AE25F £ 40Fb Z ], 4R RES WES]
DT HL T 7 A RN R AL, AR R i Y P R T B
fEATRETR T LI oo X ANBAS AR I 1] 5 e th Rl R T 1%
AR FURME R AR OL, Dk G R St i, 2 R R
Wée 22 JEET VB A - MR B AL P P (£02.0 V) LT I, P& JFET
QUEFRES |5 WES | I

HRERL

AL 1 A TR IR/, AR E A it i
1045 . MERTEARTIFE, MIADA4505-2/0 K2 e KA
BRI A2 pA, BB IFEMNIO A, HRE, ADA4505-2
Mg A K TADA4528-2,

ADR29TRE % REYE R IR INFEAN 12 pA, BER B ALTFERT wT4R
BADR3412,

HEER, WEBERKEILCN-0234,

B BR T (i Sl

Pl 1rp i BB % >R HEVAL-CNO0357-PMDZE, % PF fili 82 .
PMD-SDP-1B1Z4s8: 48 fFNEVAL-SDP-CBIZ & &~ &
(SDP-B)¥s il %z . AP, EVAL-CN0357-PMDZ3% FPmod
b, DRtk BB B2 AT 3 Pmod i I 8 AR , M T S5 B0 bR 3o B
T AR,

CN-03571FA5 e/ 5 SDPHGHELE, PME NEVAL-CN0357-PMDZ
FEL TP B el PR B

WEEX

PEALCN-0357 1 Bt 7 32 T A% 7%

o HFUSBUE I A Windows® XP, Windows Vista(32ff) 8¢,
Windows 7(324if)PC

e EVAL-CNO0357-PMDZiE4f#R

e PMD-SDP-IB1Z%: 8K

o EVAL-SDP-CBI1Z#ZHI 28 bR

e CN-0357iFA 1k

o RS MK T 250 ppm)

e EVAL-CFTL-6V-PWRZ8 [i]%:6 VDCHL

Fri&E

S CON-0357 PP i 45 P S TBGIE PO B SR B 28 . I F A
A, T “My Computer(FRATERIN)”, BN 5 TFAKA:
JeAHIYE S 2, JB1Tsetup.exeST Ik, 4 R HE UL ek o
3R PP KA

ThREHEE
P37 R B B Y S REMEIR] . CN-035712 1 S HF W&
STHEH AR B P , ifigerber SUELL R WBH A,

PC
usB
L1
usB
+6V PIOWER EVAL-SDP-CB1Z
5 n N a| CONA
. 5 ||3] o
CO-AX z CONB
o (o) 8. |4 PMD-SDP-IB1Z | Z |/
SENSOR < < g
8 g g
EVAL-CN0357-PMDZ g

P 3. st st 5 2 BEAE ]
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wE PEl4 5 7 175 ppm CORBE T TR B Wk 1% s i ¥ v 5 W ),
P AL oF R R AR E B B EVAL-CNO0357-PMDZHL % PFAl B L © ] DL O b R R P

i H EVAL-CN0357-PMDZHR B8 i tn 5171 o
FFEVAL-CN0357-PMDZ 58 B AHE, IEH R B Qe |
BEELBLE A+3.3V, SRS, FFSDP-BHREHS| L HAR, Jfid CNO357 Evaluation Software DERDS 1
S E RS Ry EER L, Low Noise Toxic Gas Detector
F5SDP-BHZHH I USBFUEER: FIPC |- RYUSBY I RISDP-BAR . — —

I “Device Manager(i% & &2 88)” ¥ tH I “Analog Devices concarirvon o) W (0.00ppmM

System Development Platform(ADI RS H- % F- &) 3 4% ,
RV e 5 SDPHR (S, — HUSBIAE &y, whnl UAE M
SDPHOR K%, Bk, REFRHEVAL-CN0357-PMDZH, %
PEAGBR AR ER AT R

ik

WA CN-0357 PG R H ok, 2RI HTJFCNO357.exe
SR, RS AL T8R4 R GG W 44 04 Analog Devices
W3R )

PR BB, B A3 EBSDP-BA, IR 1
% A~SDP-BfEfil g b, Wk i i b b9 % 0% 2% 4% (LED)

12332-004

BN
CN-0357 PF A FR A T 45 T A2 3 % anal 4 9P Al 4 >R §
ERARMENE R, [&]5. EVAL-CN0357-PMDZiFfii iz

BRSSO AR s DI SR AR TR 3
A — S AR REAT MR, 5 R ] 4% ik PR B4 250 ppm,,

AR H TR AR AR RS, DU A T 1 14 i
W IEB AL R B2

PRI BEADS270- 2080 7 AS BHAF P HL B, TR 2 2l i
KAR LS RBUE R IREs R, R — A S1E. 1
TR AR IR I, TR R S PR L FL A

PR (R IS R ROR ARG R, A ppm/mV,
M Run(GafT) 1 H BN T b SR iR BE RO, Ik A 1R
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T RS

CN-03571¢ i 304«
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AN-1114; J5 M0 7 (1 %2 S5 7% K 2% 2436 5.6 nV/VHzH TR
P L, ADIAH]

e S WL I ) (IR 75 45 55 B, ADIAY ]

MT-03545 1 : R BORSHHA . fih . S JAELEI Hui
&, ADIZH]

CN-0234HIFE 0 . [ AL AR AR I B IR, Rl I AE
A BAARIENZS, ADIAT]

Alphasensefi I Z£iC AAN—=105—03 i1 15 o L fe %
AlphasenseZ #]

kRS
201457 H —1&iThRO: #I&hR

MS-2066 3 % .

IR F MI0E R
CN-0357H1 i i (EVAL-CN0357-PMDZ)

Z 450 15 F- & (EVAL-SDP-CB1Z)
ADA4528-2%42 Tt
AD5270-20% 4 F 1t
ADR3412% 32 Tt

AD8500%% 4 T 1t
AD7790%4 4 Tt

(Continued from first page) Circuits from the Lab reference designs are intended only for use with Analog Devices products and are the intellectual property of Analog Devices or its licensors.
While you may use the Circuits from the Lab reference designs in the design of your product, no other license is granted by implication or otherwise under any patents or other intellectual
property by application or use of the Circuits from the Lab reference designs. Information furnished by Analog Devices is believed to be accurate and reliable. However, Circuits from the
Lab reference designs are supplied "as is" and without warranties of any kind, express, implied, or statutory including, but not limited to, any implied warranty of merchantability,
noninfringement or fitness for a particular purpose and no responsibility is assumed by Analog Devices for their use, nor for any infringements of patents or other rights of third parties
that may result from their use. Analog Devices reserves the right to change any Circuits from the Lab reference designs at any time without notice but is under no obligation to do so.

©2014 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
CN12332s¢-0-7/14(0)

ANALOG
DEVICES



40 ADIFRAREHMASEHBFE— A F IR L

SEHR
CN-0346
EfE/ISER

H H ircuits from the Lab® reference designs are engineered and . N
Circuits Circuits from  desig g VA LI s R B 124 2
o tested for quick and easy system integration to help solve today’s | AD7745 . =
from the Lab el RF des 4 B i

; analog, mixed-signal, and RF design challenges. For more
Reference DesIgNS  information and/or support, visit www.analog.com/CNO346. K. LB A/ CMOS

AD8615

BRI
H3TEENE RS
TR S TR 5 0P A SR % 1 7 FL I D L B0 1 K X B i
B BRTE AR B2, ilhn, AHL K P8 ) Innovative Sensor Technology
CN-034688 & ¥ {&#R (EVAL-CN0346-PMDZ) P14-W 7 Pl £ 186 3% b T35 v A . 0% T 0 P J2 R G v A 4L
SDP-I-PMOD#:4#4R (SDP-PMD-IB1Z) K, FREER0.25 pF/% RH, Z&PEfEH1.5% RH,

ZYETRES, SDP-B (EVAL-SDP-CB1Z)
SrE S £ R e 824 . S~ AT R 78 B B 2 (CDC)

&g RS o 11 AL g e o
s AD774580 FALALTE . A £k X IPCHe 25 42 1 fo 40 3 7] P S0 L
BT, FIRATEIR R,
HIRNEESME

LB B ADSO15 B A AR A AR 2 I L (65 pV) R B 5
W IE(>20 MH2)PERE, W RMERAL SR % oh o, MRS
PRALE SR IENE T,

P 1T 7 BUES R v B — kR B A 2 L R T P 2% B RH XTI
FE(RH)M B Ao 558, 1% 75 B 2% 5 B RS (0% RH
F100%RH), HrPERATRTER. BT E R TR,
ZHIEEAREE., WS, EEmRENE S EE
MR, LEInHVAC, HUEHLHE, ZHLAERH DL R Bl T

Vgl
u1 I— RDY
RANGE AD7745 SscL
EXTENSION SDA
Voo CIRCUIT Vexca ) scL
— 3R3 <3S R4 HOST
Lra () RoY $10ka T 10ka Voo | SYSTEM
i 100ka (3 ExcA :{ VDD
» c2
SR (4) EXCB 1pF$_ GND
118k (5) REFIN(+)
Vexce
AD8615 (&) REFING)
(7) CIN1(-)
8) CIN1(+)
NOTES ]
1. NC = NO CONNECT. N
2.Vpp =2.7V TO 3.6V, OR 4.75V TO 5.25V. £
I FE 2R PR A 38 BE W 48 2 55 (SR B R B R . AR R B P 1 45%)
Rev.0
Circuits from the Lab reference designs from Analog Devices have been designed and built by Analog
Devices i Standard ineering practices have been employed in the design and
construction of each drcuit, and their function and performance have been tested and verified ina lab
i at room temp Hc you are solely responsible for testing the drcuit and
) ining ts suitability and applicabiity for your use and application. Accordingly, in no event shall One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Analog Devices be liable for direct, indirect, special, incidental, consequential or punitive d due Tel:781.329.4700 www.analog.com

toany cause whatsoever connected to the use of any Gircuiits from the Lab dirauiits. (Continued on last page) Fax:781.461.3113 ©2014 Analog Devices, Inc. All rights reserved.
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B B ik

RHJE 48 k28 A i, DASE— T T s b e kok
TR L FOR . WIRHE R —A B E bR, BAE
A4 10 JEE P ) B BN B S

R ARG RHIM R B, ZFEARRM T 2B, &
THREAE ., NLRUSIGRETRE . BB+
RHBEMEITIE, AR, & REFPRE IR L M),
YRS BAMNEZ AR RK G P, 7Pk
SRR R AT, KD ARG E R
FO A 20t il AR AL At i 137

iR mIE

Pl 1rp () L % 48 B Innovative Sensor Technology P14-W £ 51| %
PeAL A%, (GRS E TR AR, REUE. RE.
Sk B FIR A

e B R ML R HL 28 K A 150 pF £ 50 pF(30% RHIF), %364
HUA A RS RO ek, (R AR BRI A e S LA L
TRARS T,

BT R BUE U T A I T, R B AR

BERCAE 1%, AT AR L s il T AN R R R I

SRS, FFBRUIRHE 4 iy 2 LRI i A5 B REUE
RIE = AC/A% RH

P14-Wity M 9R R (& 40.25 pF/% RH,

Cosorrrr — Cioo
FE = —2SRH T 10%RH
90% —15%

BT AR I B A R T A A R AR, mT i A
T A A Fn 2B Bk H Innovative Sensor Technology P14-W
BAgFm) -

T =(BI x % RH + B2) x T [°C] + (B3 X % RH + B4)

DEPEND
;H\:':P :

B1 =0.0014/°C

% RH = 42%

B2 =0.1325% RH/°C

T=23°C

B3 =-0.0317

B4 =-3.0876% RH

T =-0.0191% RH.

R E A23°C, MI42% RHTHRAE R 8E-0.0191% RH,, it
BB % RV S48 v e 1 A% 1638 1) 75, 8 Al s

Innovative Sensor Technology P14-W Z 51| i £k )i FR i
+1.5% RH,

TR
FE i AT LA AN THAS , PRI T .

- MR SRC AR,

AETEAEP A S R,

4. T RIRERBIET L pno

5. AR BE3MEE R P IMAT, pino

Bilhn, MRBEA AR &2 ECHC = 153 pF (T =23°C), B

RN

e L% =150 pF (30% RH)

o T, =—0.0191% RH

o RHEU¥ =0.25pF/% RH

o B H =30%RH (23°C)

MR BT AR SO AR, TSR A R

C_CBULK
REEE

[SS I\ N

RH =RH pyp + ( ] + Tpgpenn
153 pF—150 pF

RH =30% RH +
0.25 pF/%RH

]—0.0191% RH

RH =30% RH + 12% RH - 0.0191% RH
RH = 41.809% RH

SRR X i B 00 e Y O B AR U5 0 S P T 4 T B A i

AR Pk, LARASH R T IORIE R 2K,

HERFRIRE(CDO)
24 AD7745 CDCHE I JF 3 L % 76 0L - B v B U b 7,
27, FFikHE% A 10 Hz5890 Hz,

CAPACITANCE-TO-DIGITAL CONVERTER
(coc)
cLOCK
GENERATOR
DATA
CINI 24-BITS-A || DIGITAL
Q MODULATOR FILTER
;!CSENS vy
EXC, EXCITATION o
T I <

E12. B0 78 P 1% I A 5
WL SRR A IOTERIQ = V x CIRIE L, B4 B 74
MG BAC, SIS ERAEC, 2, HHHIEEXC)
P B ML P (V) AT 5 ) EL




42 ADIBRARE/AUSEHE——AFFHAOMIR LR

CN-0346

PRI C, 6 e 5 R AR ) 2 A o O 000
Copne MBI KELZ 7 SO 55, T VI 28 22 AR C 0
AT SR RE . RO IE I A B R B A I, i
ROFIURLIG . B 0 A 0 e 9 198 BE v, ok 11 08 0 2
PRCIR Zoack P56 oack Berlt, 45 Sl it 7B IR,

RNERRAY

AD774530 B4 A LA A ARSI, B, HahEEmh
+4.096 pF, fHAR %5 T WU D I B 1% A AT R M3 25
. HK, CDCHyRKICBIHA A21 pF, R% I JE L%
HHATERIEER,

AD7745 A fm B ASCBHEBIRRE S, 75 e dmft BB
HR7fir L A DAC (CAPDAC) %5 {7 . CAPDACHIfE L%,
il i AR R A CINTEG |, 3 FL iR R ik21 pFMUR i ) A5
R,

A B U 7R R FE TR JEE v, B DR AE Cgp o v A5 Ji 1 HRL A3
REFAEAD77450 M ATEEIN . Ak, Su L R B/
VA e Je 2 L 28 N E A%

HESCET RRH
FEUREE Y R, LGRS E AD77451) AT
WRh IR (EXCAFIEXCB), DIMEEXCB% FEXCAR B4k, o
FHRIFIR2M)ZE AN LB 7R, B3R A TG 3 i R P46
TAD7745F 53 BUOMHEV oo/ Ve, B TEXCASEXCBZ
1)) 5 18 B HOK 25 AD8S5 15 TF fir A it Y %8 BN 5 (V )
HILLAE . e R 2B R T .

F= Vixea”Vixcs :|R1+R2|

Vives |R1-R2|

EIR G WU RV L (I E R E A VDD/2, ADS51518
SR 28 IR vh 3%, B PRAD7745JF b R BERT
Con ST e s iR
1 23 LA AT R 5535200 pF,  HAD7745 0 B 23 ) J5e /MA
H17 pF, BLPrE By & 2 5(F )

Fen =200 pF/17 pF = 11.76

1 S A BTEH T R T
Cpyn = (0.25 pF/% RH) x 100% RH = 25 pF

B EIEE BT 76 Y R 8 (F L ) H T
Fpyy = 25 pF/8.192 pF = 3.05

HHERY, JUEBY RN SEOREESRE; W
e, SRS RRHEME = 1176,

EZEAE
WEPERIMR2AA, HEHEREEY R R, EERUER
100kQ, ARV HHAR2AHREAE, IR H 1 T & A A FRiEEG
AT — 1
R2— RIx(F+1)
F-1
Hrp
R1=100kQ
F=11.76
R2=118.58 kQ,

2 22 1%8 E AR HLEH AT —HL PH(R1BER2) (B 1 /i
BALER A S BRI Y R 2B KR L, ARG
100 kQ, R2EFHAA 118k, TG HIY & RECH
F_’R1+R2‘_‘100+118‘_1211

|RI-R2| |100-118]
{EFCAPDACIS IR HIEE T
AD7745 M ANt ) ke, b NGB N0 pFE
4.096 pF(BRIER), LKk +4.096 pF(EsHIR), AD7745%
RN EBCAPDAC, FuiF A i A B2,

CAPDACHIESHLE, il AR 2 CINLES [, A WAl
SLHJCAPDAC, —ANERKEICINI(H), F—AEREEICINI(-),
CAPDACEA7AL5r #ek, il B R{E 421 pF £ 20%,

TR P L B Hp T BEAS I TP B ACAPDACE B i, A]
FEEA TS REFIRAE T PR 17 pEA AL 27 1 B CAPDAC:

17 pF
CAPDAC o p, = ——x127 =103, ##0x67
21pF
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Wi E

CN-0346 F G0 AR IE 0 B B AL Ak R, F0 1 W 5 IR
HE, FFEVAL-CN0346-PMDZE I HL % B (PCB) Jj B £ —
AN JE SR ZE ] A, JF S RS o LR R A L B(LCR) T
YL (HP4284A), LCRiF & (UK AEM A A 55 & &40
PR AR R, P S LM G PCBIYH HI A 4
%, £ -HSELNTrCRrEE, AL R
Vrif i LORIF B A M B L s, HAMEEVAL-
CN0346-PMDZ PCBAZE # HL IR I A AT P AT BL I &2

P35 7% Pk o 00 5 i3 v i B R B O RE T

HUMIDITY CONTROLLED CHAMBER
6V DC BOVEDA
POWER PACK
SUPPLY
CONNECT
TO SENSOR
] EVAL-CN0346-PMDZ | TERMINALS
12C WIRES
o 6V DC
O—1 waLL waART
SDP-PMD-IB1Z
LCR METER
328.24pF
EVAL-SDP-CB1Z
USB TO PC :| o
—] &

P13, H ot it AE P
HK, WA E BT E K F (5% RHFI95% RH), {8 H
AD77450 AR BE , I3 I LCRF &AL I & 1% )% 2%
o XA R HE R T AR R AR W R,

FEUE = C95%RH - CIO%RH
95% —10%
Fi R % # A Calculations %t 77 - # [ Relative Humidity
Calculation ¥ Bt (El4),, i FH10% RHA i s5 3 58 C_BULK Y

BrFIRH_REF (%) 3¢,

e, THEPrE CAPDACHARE, JFKfH it A\CAPDAC
B, kSR,

Z, CN-0346 RGiHER LI 5enkit 5, Click to Sample
Al P Rk 2% L 28 1 UL C_CALCIE X |8 /i fE Capacitance
Calculationfd Fl v, W EEREART, SCEEEE, MEHAHE
EE AR,

r

3 cro3sbecs # HciE] @ )]
[Eile Edit View Project Operste Tools Window Help i
» [@n] [l
CNO346 Evaluation Software %&GS
Relative Humidity Measuremen
Connect Click to Sample | Configure | Stop

Data Display | Cakibration | caleulations | s0P Board Information

Capacitance Calculation
Outpuit Code Offser )
C.CALC 100800 | = | 00000 Dymarnic Range (pF)
£ = —_— X 57.935
FFFFFF
Full Szale Code

Relative Humidity Calculation

RH (%) RH_REF C_CALC C_BULK T_DEPEND
41809 | = | 0 + 50 - D6 + 0181
0.724187
Sensithvity (pF / %RH)
Pleaze Connect te the SOP Board i

11782-004

[&l4. CN-03461F i # By Calculations ik 17 -+ b4 8%

Edit View Project Operate Tools Mindow Help

iy

|
l

i ANALOG
CNO0346 Evaluation Software qDEWCES
Relative Humidity Measuremen

‘ [ Connect ] [Chck to Sample ] [ Configure ] [ Stop ] ‘

Data Display | Calibration | Caleulations | SDP Board Information ‘

Follaw the instructions below to calculate the sensifivity of the sensing element:

13 Input the sensor maximum capacitance and correspanding relative humidity.
23 Input the sensor minimum capacitance and corresponding relative humidity,

Sensor Minimum Capacitance (pF) ] 10 = Minimum Relative Hurmidity (%)

v ||

Sensor Maximum Capacitance (pF) ] 90 Maximurm Relative Hurnidity (%)

[
Sensitivity (pF / %RH)

Please input the calculated CAPDAC value into the bax below:

|00 |5|cappac

Please Connect to the SOP Board ]

11782-105

[&l5. CN-03461F 1 %4/ iy Calibration it 15 - b %5 8 K]

43
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ML R

Fr A MR E R 4k RN % 12 2% U Bovedafid(Boveda, Inc.)
L Z=ANEVAL-CN0346-PMDZ PCB, E6fi7~, Bovedafy,
WA SRR B gl ok fndh i i, BEih il 9 il
ZERENHIE B, A AR R 2.5% 1 45 5 RS HH T A,

11782-005

K16, BRI 1 W
Pl 7 48 7 e A o I B U BBl A AR R R TR 2,
2.0

1.5 AN

AN

1.0 N

o
o
/,

ERROR (% RH)

N
-1.0 \\\

2 10 18 26 34 42 50 58 66 74 82 90 99
RELATIVE HUMIDITY (%)

[EI7. o i R T

11782-006

DEVICES
EVAL-CNO0346-PMDZ
* 7 |¥= RevOummnm

€2 iwm

i 5]

PCBHI/E R

AEAE Al T TR A LB rp % R HL B B A R D AN 4
[l A Jay . PCBRJR AT fEFR 2 87 i8> MR 70 . A &
SEHPCBR M4)Z e B mink, BA R R EIEE R
BIE20., AXAmRfmEmE e, S 0IMT-03114F
s AREMPEARGER, S WMT-101451H,

A TCHY L J5 B 24 F 1 pnFFn0. 1 pFHL e 2538, DA 24 fiif g
PG, KR PR AT RESEL A . X TR
WA, R,

R 2 BUR ATRETE , IR PHIRBL DL, JF i/ IR
2t LB . I Bl R Al P R S R S
XTI, DEE AR B AR L 1 H b 8s P AR e . PCB
P8R,
WORBARA B ELN BT ZHE, N
www.analog.com/CN0346-DesignSupport,

11782-007

8. EVAL-CN0346-PMDZ PCBHE i
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wmREL

AD7745 Fy AR BRIBURD TR, 2% 800 TR Fe AR AR O R R A8 AE
e, ERTAER AR, ScHLih e idds . FA B
PR RS AE — AN Bl AR i — AN R G Es, AR HPCB)Z
e RAELRAE R, Blss SRS ELZ T ERY,
BASE KR e B ESEPCBRIM Z 2 ], Aid, &
GoRH MR G Y RBIPCB 2 Ah, I kIS H e 3y, @
A WZ-ARICDCIE B 2R AL ML I 58 . 9 A FEA
DT, BIHIFE R EEMH, — RS iRE
AR LR T ey, AEPRmRN, JF gt e
W], 5 ks AR kR,

B BRI (i Sl

A HL & FHEVAL-SDP-CB1Z & 8¢ i 7 - &5 (SDP) ¥4k b Fn
EVAL-CN0346-PMDZH, J&HR . X Wi F #r EL A 1205 | AR %F
FERAY, W DL 5 BB E T A R IR I RE
EVAL-CNO0346-PMDZAL & #5 PFAG L%, A W 8% 28 10 iy
&, EVAL-SDP-CB1Z5CN-0346 PEAL B/ — 4, W g
EVAL-CN0346-PMDZi) ¥ #% ., SDP/PMD#E 24k (SDP-
PMD-IB1Z) i 3 4 EVAL-CN0346-PMDZ#R 5 EVAL-SDP-
CBIZMRHHZE, WE3RTR,

REEK

TEU TR

e EVAL-CNO0346-PMDZIEA5#R

o EVAL-SDP-CBIZiFAfi#R

e SDP/PMD#:#:#R (SDP-PMD-IB17Z)

o CN-0346PFfili kit

o HrUSBuH Iy Windows® XP, Windows Vista®(324ir) 8k
Windows® 7(324i)PC

o ZPHIE FE A EEY . Innovative Sensor Technology P14-W
(EVAL-CN0346-PMDZAR - %)

e 6V, 100 mAHLJE

o 6 VEEX L FGE A

o —AMRREZIEIIRE ML E

FiafER

i CN-0346 TP AL MY PC, IE A AL, T HER
RIERR, BRI E M IRBES, 4T Readme
SCfE. $i M Readme SO Hh iR 58 HH 22 6 il PP AR R0

EEER

TG i T Pl 2 LI 3, W J5 B Pl 5 L EVAL-CNO0346-
SDPZ—SCH-RevX.pdfiﬁ:o BESCEAE T-CN-034615 1157 15
fur,

wE
PEEVAL-SDP-CB1Z |- 1208 | i % 452 22 % 8: #| SDP-PMD-
IBIZAR b, TR e T A, it 1205 | 1A i 52 2% i o
{517 o [ 2 3K B A, $$ EVAL-CN0346-PMDZ 4 45 9
SDP-PMD-IB1Z#% B EER]2,

FEWTHLEOL T, & —486.0 VAR E Xdd fLiEH | SDP-PMD-
IBIZMR LW RS, RFEVAL-SDP-CB1Zff i i USBHL S
EHFIPC LRYUSBY . FEWTHRAEOLT, o VAL IREHS]
EVAL-CNO0346-PMDZiFAG Bz _EH0EH )5, MLt i 20K %
USBHL 4% 2 BISDPH_I M USBEZE 45

BEAZRGEBRANTAREERHBEEREREN, B,
RAHVENIG, EATE AR AURCE T, AN
T B T o L il 25 ek A v 1) 9 A e T R A AR v w0 I R
H CN-0346 PFARER i H B 1) 2 IR i

i

5 HL JF N B SDP-PMD-1B1 ZAR ¥ 82 43 T 11 B I B 4 4L
o R IEEMEBIEVAL-CNO346-PMDZHR i) EB: 455 L,
Ja B CN-03461F s 1, I 1@ it USBH 4§ K PCIE 5 |
EVAL-SDP-CB1Z ) USB#& H: 8%

— HUSBl {5, #En] LAMEH EVAL-SDP-CBIZAR R 1K
ORI R B EVAL-CNO346-PMDZH) H A TR .
A REVAL-SDP-CBIZHJfE &, S BSDPII ) i, AK

TR L A v DL B g A A6 A Al B2 280 A 20
B8, WSRCN-03465 1 5.
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T RS IR F MI0E R

CNO346¥¢it X FHi . CN-0346H I& il i (EVAL-CN0346-PMDZ)
http://www.analog.com/CN0346-DesignSupport 81~ & (EVAL-SDP-CB1Z)
AD7745% 48 F

TRPEMT-031, 520K Fe e 25 1 45 3 9 % JF AGNDAn

b =
DGNDJikFl, ADIZH], AD8615% kTt

HSRAMT-101, ZHRHA, ADIAT, eirmse
201449 F —EiTHRO: HIARE

12CH5 #5¢ 4 FA Philips Semiconductors(E & NXP Semiconductors) J- & [ —Fil 15 P il .

(Continued from first page) Circuits from the Lab reference designs are intended only for use with Analog Devices products and are the intellectual property of Analog Devices or its licensors.
While you may use the Circuits from the Lab reference designs in the design of your product, no other license is granted by implication or otherwise under any patents or other intellectual
property by application or use of the Circuits from the Lab reference designs. Information furnished by Analog Devices is believed to be accurate and reliable. However, Circuits from the
Lab reference designs are supplied "as is" and without warranties of any kind, express, implied, or statutory including, but not limited to, any implied warranty of merchantability,
noninfringement or fitness for a particular purpose and no responsibility is assumed by Analog Devices for their use, nor for any infringements of patents or other rights of third parties
that may result from their use. Analog Devices reserves the right to change any Circuits from the Lab reference designs at any time without notice but is under no obligation to do so.

©2014 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
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Circuits Circuits from the Lab™ reference circuits are engineered and AD7793 ZTE%EAD{E WA, R4
™ tested for quick and easy system integration to help solve today’s - -
from the I-ab analog, mixed-signal, and RF design challenges. For more ADUM5401 %%DC/ DCHE 25 1) U 38 i
Reference Circuits information and/or support, visit www.analog.com/CN0326. e 7
TIIFERRIO, MIKMEF | K53
AD8603
LI CMOSis HUOR 3

AfRiREMEIRENEFEPHENR 2%

TR B 1% L W] 0% 1470 BBl N W p HAB B2 6 RS 5 O 0.5% 1A 15 4,
R TE IR TR PER KT 140, SR TFZF TN A, fe
CNO3261 (44K (EVAL-CN0326-PMDZ) T.OREIT. AKB. AT,

4@ RFEES(EVAL-SDP-CB1Z)
SDP PMOD#£4R (SDP-PMD-1B12) Z LIS FE A PSR FL B & GE B M1 MQ & ;&GQ)HQPH'E%

ﬁi+*”$ﬁ£11¢ @%7 /\ﬁ%1n5‘ﬂen%2ﬁ|}_‘%11ﬁ“@ %':t’4u Iﬂ_k%j%:
FEE. HEXH. WEES A R 7 R L T B

EHEEINRES S
Pl 1T 715 HL % — A 52 4 B 1 AR D e pH AR i 2 155 5 TR
SRBCTFAAL, I HAR A A Sl M AL B R

FERRITE BEAD:
MURATA BLM21PG331SN1D

10kQ

Wy

1uF
3.3Viso ;;

pH SENSOR 1Mo

11821-001

GNDso

Pl 1. pH % [ L s Pl (AL SR B IR . R Sl o BT A R e 25 4)

Rev.0
Circuits from the Lab™ dircuits from Analog Devices have been designed and built by Analog Devices
engineers. Standard engineering practices have been employed in the design and construction of
each circuit, and their function and performance have been tested and verified in a lab environment at
room temperature. However, are solely responsible for testing the dircuit and determining its
suitabilityand appllcahllltyforyyﬁr use anjyapphm Am'dmg?y?n noevent shall Analog D:;"ms One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
be liable for direct, mdlrect, spedial, indidental, consequential or punitive damages due to any cause Tel: 781.329.4700 www.analog.com
connected to the use of any Circuits from the Lab circuits. (Continued on last page) Fax:781.461.3113 ©2013 Analog Devices, Inc. All rights reserved.
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FE B R B R AT
PHI R )2 4 2 VR IR R 1 LG R 2 SR T — 8 0 i ok

PHAF R fir 8 7K 7 i v S0 1 A AR AL B AR o ) — I3
fabR. BRBEIRIREEARYL, 25°CIRE A1 x 107 BR/FH A
+, AR EFIRESIAHE, kRS RE
B4 T A A B FIREIE R, pHIER FREE ik
B —mr, T

pH =~log(H")
P, GREE R A 1.0 x 10°EE/R /T, WIpHAE 42.00,

pPHALHRIE VF 2 Tl B i A i AL 22 A% %, (LR /K AL BE Fn
57k Dol B AR A, pHERER B — AN BRI
W —A S mi ik, ROTF—Helih, SERHEET
WP, R AR AR, BRI TR PR
WGP, MRIGFZRIES S % R T, A
VIR T 384 5 (PHAR AR AIR), B B AR A AT AR N T 2 L
BB PE R 3 (+m V) 5 B2 6 iR R O 3 5 (PHAB S /1), Bk
B MR LA AR AT S LR B B RS 58 (-m V), XA LR
Z ZER A AL, ERAESL T, WA pHIR§FHE25°C
T4 A:59.154 mV/pHEAL, FAREWIB 5 R F A«
2.303R(T +273.1)
nk

=a X(PH*PHISO)

y\:':l:':

E=SHmmE, EPEARM

a=+30mV, FEHELE

T = PRI (AL °C)

n=1025°C), Hr(&H+ LI

F=96485EC/BEIR,, B0 HHL

R=8314 fR¥5-FB B/ KEEIR, Bl AR AR S PR

PH = RN A A & IR

pH, =7, BLLAEFIRE

IR, P RO T R R, JFBLE
77 B A  FAR P T (LR T A 2 s B
BN, MO, S s e, 4%
R B AR F R ALZZRE N, F35b, SIEBE AR,
KIGPEREAL, SRROIZE TR, MEsit, EERAR/RL
T, Y& TpHE A7 g b, WAk ™ E TR
R,

X pHALIE M)A RS 15 (pHIEE 558 (i
Ma#t. Radiometer Analytical SAS; gz . Villeurbanne
Cedex, :H),

F. A=AHEMRRKS.: pHEEZpEE, ADCRRY
KRR 2, mE LR,

ADS603, &2k B P HE (IR K50 pA) J fIEE 7 (22 nV N Hz)
CMOSIZH MR 8%, BB A EBAD779338 8 2 — i A 2%
w3, ADSG03M MR A R HLIE 4200 FA, s A LB
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