ANALOG | Circuits
DEVICES | from the Lab

43 4 4 B A ™ Reference Designs

SEHIFIRIT

TEEHS
TWEzftitsE

@ @ Visit analog.com.cn


https://ezchina.analog.com/welcome
http://www.weibo.com/analogdevices
http://i.youku.com/i/UMzA0Njk0MDI0
http://www.linkedin.com/company/3450
http://www.analog.com/cn/index.html
http://www.analog.com/cn/index.html

ANALOG HEERS T BEzNLRE
DEVICES Xt

One Technology Way « P.O. Box 9106 - Norwood, MA 02062-9106, U.S.A. - Tel: 781.329.4700 « Fax: 781.461.3113 - www.analog.com.cn

Circuits from the Lab®{{2%{UFTZS=E &1t

&9 XL R U T A DI FH % 58 B0 Dy B i RE # 3 A i,

(25T

o FEISOH, DMES SRR,

o SEREMBTH NG S, TR KRR 0k D F G R T T
[IF=IR

o W TN AR, AT SILA R B S I R
I,

XS B TR BT T A I ], R AR B8 o XU I G e el bl

W]

ARBMZH B NELER, WURELB L,

o F 4 S Tl A Sk S R R R B IL S T54A S B iU
Bk, TR T i g e I 9B TPk k. TR D T LURE X 2
R SEIC AR IS R R T %, S ME M E LR T R &
{ORA


http://www.analog.com/cn/design-center/reference-designs.html
http://www.analog.com/cn/design-center.html

FEEH ST EEtiEE

H 3%

CNO172; 3l EHRBIE R RS, KERA0.25° C........ 5
CNO182; HLRLJE, (RDIFEM AT gmFR e FAS TR o 11
CNO0183: R +12VE5VRLEATRE %, 16008 Pk H

B TR TE oottt ettt ettt e sttt s s s eseasanas 15
CNO0198: HT shm I h T DACH ) & AW S VIR RS
.......................................................................................................... 20
CNO0200: 184, £k, fKngpm | R 3B E+10 V E i B RIR
.......................................................................................................... 26
CNO0201; 5g%0y5 VI J5 81 i 2 % 52 S R R4,
T TAZAEBHIPGLA oo 32
CN0202: R, FkEFE ., R PLC/DCSHLI f H i He
SigmaDSPEFARAL IR BEHTIET coveoreeeceece e 37
CN0203.; ST 1 F AL 83 (1) R 6 Y PLC/D CSHSE L
BHBEIIIL ottt 43
CNO0204: Rifi, FlEE. ILEBIPLC/DCSIML A
.......................................................................................................... 49

CNO0206: R AD7793 244i; Sigma-Delta ADCH5g 55 F Ll

TR R ettt 55
CNO0209: 38 A it P il b FF R e 4 v St A 200 PR RS0 A 3
.......................................................................................................... 59
CNO0213. @A Rl A se i m i, A Eimfitt
(CMRR) FE B BEILLTTIE ovveoeeeeeeeeeeeeeeseeeeseeesesseeeesseseeseseesseseene 64

CNO0214 . FI|FF%S 5 B0 3261 2 ADuC7060/ADuC7061
LT USB HAlr g 45 ¢ M2 A PR A 5 R WA 5 8% oo 69

CNO0221: R HARM Cortex - M3[1JUSB PR {75 B ] &
g,ﬂ_‘ ................................................................................................. 73

CN0225: #Pxf Tillad Bl A A S S b, JCMR,
10 VIR IRIE SRR oo 78

CN0229: i F1/O-FIPLCRE FH40H &, R, oI Ad
LRt e L O 83

CN0233; 164 Tll, P e i fan th I DAC, [R]iFF fit

PR B HIDC-DCHLY ...oreeererrererenicreeieeieeiesiessseneeneseseenene 89
CN0247; 1247, 1 MSPS, JiRL R, IKIFEEERE RS ... 94
CNO0251; 2447, 4.7 Hz, 430 38 BB RIE R G oo 99

CN0254: 16fir, 250 kSPS, 8, AL, B g XA e

7|<7|:,% EJereorecorecerconacorncsrssorcerrcorscorccerccescoracsrasessonscsrssorssorcsessorssorace 105

CN0255: 164, 100 kSPS, AR MIRIIFER IR EE R 50

......................................................................................................... 111
CNO0257; 200, 2k, KRR, K598, A pePE+10 VELIR
) 2 OO 118

CNO0260: R HPGARJE R AESAR ADC, nfszEi125 dBLL E11)
FNATEE(CNO260) ...covevereverreeenircriesiieeisceiseesisesseeessesssesses 124

CN0267: HAHARTH: A58 4 mAF20 mARFE R

R 57 1Y - 130
CN0269; 18fi, 1.33 MSPS, 1638 i 5 R AL v 138
CN0270; 52#f)4 mAZ20 mA HARTIRYE 5K oo 150
CNO0271; £ & g (M KR LA B R G e 157

CN0278: HA WML S HAE I 5284 mAE20 mA
HARTHRYETT T oo ssessssesessesesanesenns 162

CN0287: HA70.5°CHf BE ¥ b 1 24180 18 K AL/ RTD I B
TR ZRGE v 172

CN0289. 4 pli H JE S L IR RS R 164 mAZE20 m AR
ML TR IS IEBEAE T B e s e ee s esesesesenen 181




FEEH ST EatiEE

CN0295; RiFEM)4 mAF20 mAJE ) HL A AL K2, K

FE R B I IRT oo 188
CN0300: f2Ht4 mAZE20 mAfi H ) 58 5 PHPRRS % B

PRI ZRZE ovvvvreeeeeeeseessssisseesssnnnsssse s 194
CNO0303; 4520 i M B MEMSHR B MTAL cvvvovveenene. 200
CNO0310; 24£0, 250 kSPSHHL IR REE BRLE coovvvvvvvvvrnnn 206
CN0313; EMC COMPLIANT RS-485! &2 fF- L % ......211

CNO0314: RN FEACER BRI AT L B 4-20 mABREK
HEF R G B BEUEER oo eeeesee e ee e senenee 216

CNO318: 164, Ltk #FE . R, DU, £10V
B 0L OO OOOO 224

CNO0319; X JHARM Cortex-M3[144if . 4-20mAILIE
At B R PRI TR BE T ZR 25 v 230

CN0321; EAHHARTHY 24 PR E. HlERE, 4 mAZE
BXURV-X 11 DSOS 237

CNO0325. f§ 45 sk 65 [ -#r iy PLC/DCS# F
FEILIAT A werevereeeseeeseeeseessessesesesesesesesesasesesesesessessesesseessessseeseesane 245

CNO0326. H A BEME T IR & AT REPHAE I X £248

CN0335: 12fif, 300 kSPS, FLHLJR, 524 bR B XK R4
EX2 0 £ S S T NYE 73 N 263

CNO0336: 124ir, 300 kSPS, ML Ji, 54x g Xt R 5
ERZ 5 TV V. X173 NGO 271

CNO0337; # =20kt 124 ., 300 kSPS, LR . 524
B B I RT DR FE MR ZRZE cooeeeeeeeeeeeeseeeeseeeeeseseenessrsesereneens 278

CNO0348. 16/ B HL I 5% v iy e Y BB 46, B
| A =5 =0y S m s D I1) - SO 286

CNO0350; £%HERARZ RS 1247, 1 MSPS, BUHLJE, XU H
B R 22 ettt 291

CNO0364: H2-HARTJPLC/DCSPY M i HLE . L #Hi A

CNO0368; 1% A1 R LR PR B oo 304

CNO0373. bR USBE R B R S-485/F5 85 . RS-2328: 1

........................................................................................................ 313
CNO0376: & A PLC/DCSR FH 1)1 it 1] B 2 1 f A

(227 7024 0) T 319
CNO0381; RAEINEE, K545, 24hiZ-ABADCHY 4 8 kX
AZERTDIHR Z55 oo seeeeeeeeeeseeeseee s ssese s eeseseessesesnne 326
CN0382: R JAMKIIHE, #5%, 24 =-ARIADCIRRE
4mAZ20 mA/HART Tl iR BERIE L2 e, 336
CNO0383: R FIMEIhFE, K%, 240 2-ARIADCHY 4 4E i\

B RT DI ZZE oo see s eseeeeseeeeseeeeesene 349
CNO0384: RRMCTIFE, K%, 2400 Z-ATIADCHY 4 £E X
BB I ZR 2 e eeees s seese s seses s ses s seesseasesesens 360




ANALOG EHIESEIC

DEVICES | CN-0172

- , Circuits from the Lab® 275 i if 2 22 I AIZH 1T, | ppr7390 | FO-25°CRIBE. 16AL%L T SPITR J&
Circuits HHF i, IR, Tt fle

from the Lab™ sz warsmer ivirmse, wzwziam

Reference Circuits 3MWIE ., kMg RIhFE. 2447,

AR ZE, /A www.analog.com/cn/CNO172, AD7793

T-ARIADC, SRR AR O SR
T i H I R

SEEREBBEMERSG, HEH0.25°C

TS
BB BRI (R
CN-0172E8 §&iF {545 (EVAL-CNO172-SDPZ)
A% ERFES(EVAL-SDP-CB1Z)
CNO017243 2545 (EVAL-CNO172-SDPZiE (R Bt )
A gl A
FEE. mEXH. Yelise. wH

BIRIEESME

Pl 1ep i L B FE DD RE b w] SR A RORS BE . 25 Jd i A B AR 0
BRRTTE, Ko P I R oR R % A 4l iy
558, RV MEE, FIES, KRIEE
SRV O 4 A i B B o 5 22 GRS RO e S M) o
AR LR AT e AR H A R R D ) A I aX s, JFHER
+0.25°CLL_FHORS FE

P 1 ) FEL S K 34 KR AL B % 42 55 AD 77935 % 2441
I-ARIBR AR (ADC), DI i e, T
18R — P22 43 2% 1F T AS T oot 2T B D 2 25 1, 6 20U
FEWE S5 TR A REARAT RS Wl 0 e X IR P g, X — R
e i M, WHE PO EHME . AR, ADT7320%%
WO R T IR AR A T SR ME N &=, DR R R/
R

Rev.A

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 drcuit, and their function and performance have been tested and verified in a lab environment at
room temperature. However, you are solely responsible for testing the circuit and determining its
suitability and applicability for your use and application. Accordingly, in no event shall Analog Devices
be liable for direct, indirect, spedal, incidental, consequential or punitive damages due to any cause
whatsoever connected to the use of any Circuits from the Lab circuits. (Continued on last page)

Page 5

X BEAE IR L AR AN PR T T JEE 6 1l PR R 47 o5 Pk EE O RS
it D 5, XA R AR 200,

B B 5
P e 8 v B 4 g L ADT7320 90 831 KR 4 v A 7 1%
it e IR k0.25°CRIE, 16R%0 TSP 14 1 2% .

AREEEENE

R AR E RS RN S A S 5 AD7793 ADCZ ]
N, BAERSJL, 2R3 a5 —H %0 ADCi
ARHIE . AD7793%i A 8 i 25 AT AE 15 5 BlIEADCIAIN
(+) FLAIN (=) i A 3t 2 i e AU A ATk FEL 08 5 DL PR BB
A, AD77938E T N % S E. GRha IR UK 2%
AROROR A HA e (00 4 45 S N HRUE RS S

RENE

ADT73205 % 16R0 8 I FE 16 R F1 T D2 o 45 (1 45)
LI, JURY BE {E-20°C 3+ 105°Cif JE 16 1l Py 7T 35:£0.25°C.,
ADT73205¢ 423 T Ketle, AP AT BTk, EHE
AR AL U AL £ R A 166 S AT
ADC, A BL I (T A e, 533 40.0078°C,

AD7793F1ADT73203 ) il £ 5518 715 °F 3 (EVAL-SDP-CB1Z)
HISPIEE LI, BeAb, XA 2 -t w] pr s i) 24 1

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 www.analog.com.cn
Fax:781.461.3113 ©2012-2013 Analog Devices, Inc. All rights reserved.


www.analog.com/zh/ADT7320
www.analog.com/zh/AD7793
http://www.analog.com/zh/circuits-from-the-lab/CN0172/vc.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/circuits-from-the-lab/CN0172/vc.html
http://www.analog.com/CN0172-DesignSupport?doc=CN0172.pdf
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/ADT7320
www.analog.com/zh/ADT7320
www.analog.com/zh/ADT7320
www.analog.com/zh/ADT7320
http://www.analog.com/zh/system-demonstration-platform/evaluation/index.html
www.analog.com/zh/ADT7320
www.analog.com/cn/CN0172

CN-0172

FILTERING REFERENCE (COLD) JUNCTION
R1 COMPENSATION FOR CHANNEL 1 (J1)
1 1kQ 5 14 VDD J4
CHANNEL 1 + WAV j_ AINL(+) DVpp | 1 16] 15| 14| 13]
THERMOCOUPLE Tecs c1 TR
MEASUREMENT VBIAS R2 0.1pF€0.0luF 2 Usck 2 2 2 2
JUNCTION |Z>11kﬂT 6 13 3 2 Voo
A o7 AINL(-) AVpp DOUT U2 GND
THERMOCOUPLE cs |ca 43 ADT7320 EPAD
REFERENCE {;O'Ol“F UL L |TouF |0.1pF 5 4 DIN ot
JUNCTION = = Cs e
AD7793 6 % g g g INT
R3
J2+ 1kQ 7l inze) onp 112 51 6] 7] 8]
CHANNEL 2 W—e * +
THERMOCOUPLE VBIAS R7 _T_gll?“: -Lg%lw: % -
MEASUREMENT : g X
JUNCTION — )\ 1“‘1_ 8 AIN2() REFERENCE (COLD) JUNCTION
—— Tce COMPENSATION FOR CHANNEL 2 (J2)
THERMOCOUPLE 0.01uF 15 SPI_DOUT 15
REFERENCE % DOUT/RDY 1 16] 15| 14 13]
JUNCTION 50 -0
2 Usck 2 2 2 2
R8 3 5 Vbp
= v N AIN3(+)/REFIN oin A8 = pouT us3 GND
+ M- + +
CHANNEL 3 Tz Lcu ) ) 4__3IpiIN  ADT7320 EPAD
1
TMEASOREMENT BAS e To-wF go.omF SPI_CLK S T
1kQ
JUNCTION - 107 101 A IN3(yREFING) scLk L = 6 Q Q9 g INT
THERMOCOUPLE 0.01uF 5] 6] 7] 8]
REFERENCE {;
JUNCTION —AMout1 oLk P— .
R20 R11
% ey _ REFERENCE (COLD) JUNCTION
& _16ur 2 =B ESL, COMPENSATION FOR CHANNEL 3 (J3)
J6
1 16] 15] 14] 13|
VDD VDD =3.3V O 0O O O
SPI_DOUT I — 2 Usck 2 2 2 2
= cs1 3 2 Voo
SPI_DIN = pouT u4 GND
= £52 4_Sloin ADT7320 EPADL
SPI_CLK Cs3 5 _4lcs CTr—
<— 6 O O O O INT
Cs4 zZz z =z
Y 5T 61 71 8l
1] 2| 3] 4|s] 6] 7] 8] 9 % s cs3 csa
Y Z EFID9IN[®IS QO QO
o8 3 8'8'8'8 23 SPI_DIN
o 8]
»n @ a SPI_DOUT
—
SPI_CLK
37 —
VDD
—
123456% 1234566 1|23 56%
J9 J10
NOTES:

1. EPAD = EXPOSED PADDLE OF THE LFCSP PACKAGE (ADT7320)
2. THE REFERENCE (COLD) JUNCTION COMPENSATION SENSOR BOARDS CONNECTIONS TO THE REST OF THE CIRCUIT:

A) CHANNEL 1 (J1): J4 TO J9
B) CHANNEL 2 (J2): J5 TO J10
C) CHANNEL 3 (J3): J6 TO J11
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PEl 1T 71~ ML 8 g e 1 B A X S e R, 3R AL T AT SRR
% . FCMRFIE ALY, A G5 %t 41 i ADG1409
% 153 1 25 E AADS226MR A . Tk A T8 BT RO 8%
AD82264 fI 5380 dB) & ML B i (CMR) FrdE # & Hfa A
FHT (£ 800 MOQFNHL 400 MQ), Hi iy A V6 il Fn L S
A AD8226 7] L) 7543 F1| FA AL HL 5L,

ADS475/ — K AT W IRACR Ay, SRR WM AR AR, W]
PEPORT TG = 048G = 0.8), HALHL PR ff S Fuiim 7253
BeIIRE, ADS47SE—Rh 5y TAEM ., 54 8 MRS o 00 2 4
Be, KA RAREMRR, B0 VIRESHRAE, B
I, AD84753E M T3k H AD8226 Hi =20 V p-piIfE %5,
[ IRF £f ff iy CMIRPE RE 42 A1 22 50 H HH R SRS 22 73 s AADC,

AD71928 —2k N BPGAR 240 Z-ATIADC, - PG 75 3
WP (G=1, 8, 16, 32, 648(128);E M4 Al L B2 M iZ ADChi
ANPMES,

gio bk, MBESTANESTE, ZBKeT LR
PAEFE R ERE LS TRCE . X ES LAk, o
PR, AR AT B

EHEE R

B A - ANADGI409% B ST A 8. — A ADS2261 %
HKES. —ANADSATSE G KES. —ANAD7192 3-ABIADC
(7 ADR444JE LR ) L) Sk ADP172082 R 28 . 2L b 51
HRCPERGEHEOR D, DR LAE, B I% B LA R
i LT ) PR R LR L B 452 [PCB) DX s ge /s

TR ERSF0E A B ERA TR
%L EFFADPL720-54F 5 VERIES: . ER—KEIE,
ke, MREZRZMERERS, & TR,

%L EE4.096 V ADRA44TE N SEHEHU IR TR, &t —iB Ik
MR RORE. REZESE, FRE AR, Z-AK
ADCHIKS % B R 5 R 5E

FR1.AD8475F1AD7192 BEPGAR ZHia \JE B ESA

WAFF R TR

ADG1409% i 5 2 A 200 kil bk 2%, mT T30 4%
PUBh AT RE R A HIE 2 — . iZIR TS AR SN R TIRE,
b v R I A R R A % L T DA i R i ) £
P XEAERIPIRER, HRAECNO251EH i
VA P R L SR R TR

ADG1409% ¢ T ds LB A 2 s Z A 5 .
(VS1A - VSIB), (VS2A - VS2B), (VS3A — VS3B)Fl(VS4A -
VS4B)., % i 5 45 )4 i (DARIDB) g in T AD822644 & ik
PN E PN R

AD82265i A LR K 28

HMERR LRI BADS226/ M 8k . X TiZ g, HWE TR,
HACKRBORA i A1, Pk, AD8226/ it A VSxA -
VSxB, Hrpx A A HiE S5 .

ADB82261) 753 i A P A~4.02 KO HLBHF— /> 10 nFRLZA R4 T
W, IX He i HF 2 A B — AN ARk 39 A 2.0 KHZ 1) B Ak
MRCIEWEZE, PIA1 nFHLZ N T #E AR 4740 KHZ I H 45
ek,

AD7192 ADC PGA 35 B
AD7192[L 8 A 45 % 72 0 Bl A, LALECOR H AD84750)
Zor 5% . AD7192/il B R A TG b2V, iR
He+V, = REFINx(+) - REFINx(-),

AD7192 " R R 3R A REINT , i A\ 18 38 25 K B % K B 1)
(SRR N A S W O CR k NG E  RY R
AGND +250 mVZEAV__-250mV, Wiz RMEREIS, %ohd
i R BN T PGA R o A v, B0 A A Y BBl 24 23 IR i) A5
+(AV, - 125 V)3 AN, BIAPGAT BHIMUKR &,
I, RI14.096 VE e ERIEFIS VIR, 4T i 7c 5 1
JIADCHIZ TG, AR IR E 5 AT = EURK

HIASBE(VSXA - VSxB) AD8475#& %% AD71921#%% PGAMHITEE, WRMEER (V)
+10V 0.4 1 +4

5V 0.8 1 +4

+1V 04 8 +3.2

+500 mV 0.8 8 +3.2

+250 mV 0.8 16 +3.2

+125mV 0.8 32 +3.2

+62.5mV 0.8 64 +3.2

+31.25mV 0.8 128 +3.2
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ESTBMKEE

AT RENEEADC, +10 VE+5 VIE 5 F B AT = kAL -1
e, FHEEEDHORHEE SR ERHRAMEN, Bbx
P AL Bz ] R BE 1 S B CMRPE RE T, AD8475F1
FEAGRAS T A T BORS B O VA B T AC L B, P A R (3
BRI R AR BE S (B K3 ppm/°C) FE CMRAEF

ADS475HEI AN 5 | AT e 3 i e T, B0.4F10.8, VOCM
51 RAL T Ve RS o HL P B e ) i R B R, DU T AE
ADCH R ATER, I AESh B MR R, b5 AT R
2, A=A R E RS ET NI mE, %0 RS HE
U35 Mz Al 9 A~ 200 MOHLBHZE B, AT AE % 5 | DB B2 4%
il LR AL R

2. 7 F BC B oY HH 43R & S 038 ST A i)

HIT /4~ 100 QAL A FT—AN 1 wF LA 4 ) — AN B 5 2253 RC
DB 2% B AD712 I HLiR B R IR ey, HAULIR A
800 Hz, /™10 nFHL A HEAEA L5 A 160 KHZRY S BLIE I

ISR ES. iRm0 S R i)

AD7192 Z-ARIADCHI I HI 28 ke e D e dl e, v 2
A (F, ) FR T I [R] (tg, ., ) 55 D8 D 4 e V8 2 7 D I B A
Ko T2 T AIHIELE 0L T B % & 5 g S g
107 SRRV

LY g ks el SINC3 SINC4
M fapc = feuk/(1024 x FS[9:0]) fanc = fcuk/(1024 x FS[9:0])

tserrie = 3/fanc

tserrie = 4/faoc

fdife faoc = faw/(3 X 1024 x FS[9:0])

tserrie = 2/fanc

fapc = fck/(4 x 1024 x FS[9:0])
tserrie = 2/fanc
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mEEE

% HL % B T A v /R o 3 L e Y P RS s BE AR T
X WPCBA R, WA TR % . 55 H i L&
EYRIZEIZR ., ARPCBARIESS, 2 Win
MT-031FIMT-101 1) K “vi i BRI AL B AR AT Jmy S5 P AR ™ — 3

Rittae
241 AD7192 X-AMIADCH] AE % HL % 2 A e Hr i PR fE
AR AMADCIE L T, 12 ILRFHMT-022f1IMT-023,

FERCE OIS, St Bn s oh4.7 Hz, W35 A 1HR
H—ASINCAIE B A G oL T, s PEREIEI 2P 7, 500
AN FEAS B 7 43 AT BT BN B3 7 o 2% FL i b DA Y
WA ARE 7 20 3.9 uV (ILIEL2), 05 R 860V, XA
2 T U I AE (TC MR 7 R ) 43 B 5 2041, 3505 M43 MR R 23
B, FR3W7R T P48 H R — A SINCAPE I 25 i — 228y
el R A 2 BB A T HAD71928 TR

3. PR FE A AR A — 1 SINCAR KR A R BiRE R G R IR BRI THIAD7192 R G HR S P

(B2 7 LRBISIEEN TR EE 5P %)

NOISE OUTPUT (uV)
N N N N N
N w w N N
o o o o o

N
N
o

N
=
o

o

OCCURENCES

50

SAMPLE NUMBER
2. MR H(V,,, =4.096 V, AV, =5V,

Fir K 3 = 4.7 Hz)

100 150 200 250 300 350 400 450 500

10351-002

TFFFOC

7FFFOD
7FFFOE

L o
i i
w [T
TR w
~ ~
CODE (HEX)

7TFFFA1

TFFFA2

10351-003

13, W27t B AV, = 4.096 V, AV, =5V, §iiHi Be#idi 5 = 4.7Hz,
Wizs =1, BREAHH, SINCAIEDE )

SR as S () ¥ L B 485% 2 (Hz) & 3IE 8] (ms) Wi | W8 | MEAR16 | MEAS32 | HEES64 | HE#R128
1023 4.7 852.5 230 | 218 | 204 19.7 188 17.4
640 7.5 533 225 215 20.0 19.5 185 17.2
96 50 80 223 209 19.8 193 182 17.0
16 300 133 218 | 202 19.3 18.6 17.6 16.8
5 960 417 20.9 19.8 189 18.0 17.2 162
1 4800 0.83 19.2 19.0 184 17.6 16.6 15.8
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ANES AT, WA H I FEI T AD8475[ AD8476,

FETC T e A A BHLGLI R b, Wl AD7192 B #5235 #2
B RRES, DU G BEI0L A 0 R BE L S LR il
R R RN PR A AR TO TR R, T DL E
B 3% B $ AD7192 %% 43 #i A3 (% MLCN-0102, CN-0107,
CN-0108, CN-0118, CN-0119f1CN-0155)

B BR T { 5l it

1% PR B% D i 83 I EVAL-CN0251-SDPZHL B& 21 fdi 4R Fil %
giiE T B (SDP)PFAli #it (EVAL-SDP-CB1Z), Xl B B A1
1205 | IR Xt e e e g, v DAPe ol 5 B 5 8 I 1 46 L 8% 1k
fit. EVAL-CNO0251-SDPZAR fil & B iTAl A HL IS, QnAS HL i
LTk s SDPPEA 5 CN-025 1¥F Al 4k 1 —de 4 ], W]
MEVAL-CN0251-SDPZ 4 BUE i . SDPh T4 H]AD7792
ADCH 1) % i 5 A 235 A TS Fh b fE .

BEEK

TR TR

o 7 USBg I HWindows XP, Windows Vista(32/41) B¢ Windows 7
(32fir)PC

e EVAL-CNO0251-SDPZH, #& PF Ak

e EVAL- SDP-CB1Z SDP#EAL B

o BimHJE:. +15V, -15VI+6V,

o CN-02517F k4

FriafER

FCN-025 1P AR BRI SR PCROE B R Bl 2%, Iz b Ak
B HRBWEEERADE RIS, T IFReadme L
. Fiz M Readme ST Hh i i5d W 22 36 i i PEAR R0

ThEEIEE

B4 M5 B S REMEIR], EVAL-CN0251-SDPZ-SCH.pdf L
4 2 & EVAL-CNO251-SDPZ R P 4 R B P, gk SC A7 T
CN-0251i% it X f L b . www.analog.com/CN0251-
DesignSupport,
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TRIPLE POWER SUPPLY pC
USB
|+15v -15V  GND | |GND +6V | UsB
J3-1 333 J32 322 321 — b—
o
o
2]
4 ANE
8 Hwvin+ | 312 z o
3 2| |2
2 EVAL-CN0251-SDPZ 3, |8 | | 9| spp
| o 4
< a g
2 @ O
& HwviN-]| J11 >
= = o
n D_. [a]
gl | 3
L= [ 3
4. i 5% T REAE IR
wE

¥ EVAL-CN0251-SDPZ |- #1205 | I i $5 % 3% # F| EVAL-
SDP-CB1Z (SDP) EfJCONAE:ZS . ek T ahil:, il
1ot 1205 | B #5225 i 1) L2 2 [ S X R B . K L D
TR B E A+15 V., —15 VAI+6 Vit e, 5% AL,

TEWT LS LT, Rr+15 VIRTEIE 2R3 +15 VAS| I, %
—15 VILJEERSB3HY-15 VAG [, RFGNDEH:2J3HAGND
I, Besh, fEWTHRIEOL T, e VIR ER:SI2, il
U5, 2R J5 B SDPHR [} ¥ 1) USBHL 45 3% 42 | PC_L ) USBU;
H, $#2EVAL-CNO0251-SDPZI B i i IR Z Hii, 16 70K i%
USBHL 8§ % £ B SDPHR_E B USBIEHAR

ik

BB AR B E H BIEVAL-CN0251-SDPZ)5 ,, JA 81T
R, JFadad USBHE 45K PCE # BISDPAR _E#f R USB
FEHSS, IR PES ] T Analog Devices System
Development Platform3i ##%, K4RG8 5 SDPHR (S,

— HUSBi@i {57, wtn] L FISDP3R K ik, W Findi 4
3 A EVAL-CN0251-SDPZRy B2 174kl . 2R )n, E#E S K
PSS TIN5

H3SDPHIf5 B, % jlwww.analog.com/SDP,
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E5 7 HIETFMAF (4R

SOREMT-031 . S0 B/ 4% 90 8.9 1 10 IF B JFAGND i CNO2SURHT R (EVAL CNO231-SDPZ)
DGND/ik /4, ADIAT, %4~ F- & (EVAL-SDP-CB1Z)

B MT. T ) ADLAS AD8226% 4% T it
BFEMT-073; EH#AJZ e A#(VGA), ADIAH], ADSATSHL Tt
ﬂﬁMT'IOI: fﬁﬁ‘ﬁo ADI/AE‘IO AD7192&*E$HH
HAFEMT-022; ADCEMIIL: ©-ARIADCHER, ADIA, ADG1409% i F 1t
YREMT-023: ADCHAYIV - £- A BIADCH) E 22 RN, ADRAEET )

ADIA ], ADP1720%4% Tt

EES
2013512 —1&iThHRAZE&iThEB

AR s o 1
2013548 —&{TRROE&IThRA
R G N R TS R W L OO 5

201256 H-IRA0: #I&8HR
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AELEfEA, DUEPLCFIDCS A48 % A4 mA % 20 mAFL I
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—E T HERE AV o WA 0P S . K HAD5700RY
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IR R I L A C P A O 1 O 0 T A T AP ER R, R
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A AEAS 5 0 U LI H T RO BT P T R4 mA %20 mABLL
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Y
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VR AR R 25 % O —ANFSKAE S, 451200 HzFn2200 Hzf%
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LI

AN QL ZE A0 v B T A DTS ST 58 K
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e R, =27kQ

e C =47nF

e C,=82nF

PSR A AE500 Q F i HLBH_E 53 3 45 1 1200 Hz412200 Hz %
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AREAHA A5 H R 7S

YMHART I # 8H AT &4 (5 B0, AR AEHART Y JE S
iR AR A B 2 b, A R aTRE S TR A S
B 2 b B s HART S S R

X AES00 Qfr . b AT A R, AL 8 iy SR S v
1 DE AR PRI SR I 7 AN BB AL 2.2 mV rms, BRI P
1LAE500 O # b %E #HCF_TOOL-319§3% & (\] MHART 8 5
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18 FHHARTIE I 4% B BEAF 2 75 ) TE N . FE% LI M 12 mA
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FEEBAEHART P il E SR TG LN .
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iy i 12v
5 0.1uF i
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DVce caP2 cAPi AVpp
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FAULT
REFOUT g_o'luF
CLEAR
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.
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Ry Ch ~ |
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RXD
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=S ;;A.mF
© L UL
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p {; 3
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P 7N P83 7] . 71v4 mAFI12 mA S H HL IR 71 35 25 Hh 2k el
R, IRBAS A AR o 10, FEA i £ 1l b Al i 1A
T 293 3 A 71 D D 4 PR N i i
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AD5422f t M4 mAZE 20 mARYIE R I 294710 ps, XA
B AROK Y, ifi H 2 A HART W 45 18 B KRB . A T
FEIRZE L, ADSA222ff T WA 4EPE . — R AECAPLAN
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FERL IR b, A B B K AR VE 2 mAHL B S
Wi HESNLE R4 =249KQHL  =2mA, KT 1S
RAfE, ATHRAHERACAYT, I

5V

IDRIVE

Wi TR IR IRV,

VDR]VE =5V+ [DRIVE x RBRIDGE

U2AHL IR #0.2 Vs, Ktk
VLOOP 2 VDRIVE + 0'2 V

fER 3, RBRIDGE:3kQ‘ IDRIVEZZmA‘ \
\% Ple.ZVD

%L PR PR FOR AF ADA4091-2, A B HA IR I FE (B
ABORAR250 pA) RS IR LR (250 pV) L BLE ki A i
R

EEL R4 L (SR K 28 LA R M 2 0 2K 1R E PR 2
HOR A R P A 58 4 39.6 KHz [ AR IR 3 45 (4.02 kQ., 1 nF)
VLBt 58 A2 KHz ) ZERL08 4% (8.04 KQ., 10 nF)Jg i .

AD8226 7 BRI R OR S E, PUME RA IR iR IR 2
(0.1%, BZ%). 1EZIH(G=500F58 uV, BZE; G=50[f112uV,
AZR). R 35 A 4P B (75 ppm = 0.0075%) PL & BLE
R

AD8226/Y F KB LL ZH50 VES Vi K100 mV FSIE 5,
B2k B A HLFHR3 = 1.008 kO, H435GFIR3MR AN -
_49.4kQ

G-l

Hir, G=50, R3=1008Q,

i B ERIRL =4 mA.
I,,=1s+1,
HTR105R8Z [t A100:1 .
I,=100x1,,
ARG AT
ILO: 101 x Im
[, =4mAl}, AD8226% A0V, KiFHLFHRI2ATHELNT
Vg 101xV o 101x5V

RI2= = =
1 1

R4 =

=11V,

DRIVE

R3

=126.25kQ

4 mA

10
HiV = 500V, I EREE LD = 20 mA, .
Iy =1g+1,,=100x1, +1,,=101x1,

LO

I
7, =tm _20mA oe oA
101 101
TARI2I TR :
% 5V
I,="2 - =39.60 pA
RI2 12625kQ
LRI IR -

Ip=T0— I1>=198.02 pA — 39.60 YA = 158.42 pA
ROfE Al L A5

ro=Lor __ 3V

1, 158.42 pA

i, R3. RI2FNROM i 3548 5 A1 A br vl 45 82
DR o L P ) S PR AL 7 A T R 0 . X SRR IR T
Wi TR,
HLFHR3, ROFIRI2™A AR . RIAFR IR EM EE, U
%FSRFE 7/~ (Hp, FSR=16 mA):

Gain Error (%FSR) =

1008 2 — R3 31.56 kQ — R9
+ x100%
1008 Q 31.56 kQ

Offset Error (%FSR) =

=31.56 kQ

126.25kQ —R12
25| —mM8 ¥ —

x100%
126.25 kQ

T2 HLTHa (4 mA)BHR) BOR EARZ IR IR TE R,
T = R (20 mA)BF YRR ZERT RN T
W = iR + KRR E

PR, DI R BT EIA AR YE 0. 1% B, Rk
AT A5 P SC T 3k 4 [ S 99 25 A R 22, RIS R AN 0. 1%
FHLH A&, DS A, flhn, T510.1%HRH Y § 8k
A B it EAN .

e R3=1kQ +8.06 Q=1008.06 Q(i} % = 1008 Q)

e R9=30.9kQ + 655 Q = 31.555k Q(H 4l = 31.56 kQ)
e RI2=124kQ +2.26kQ = 126.26 QG Bl = 126.25 Q)

KEEHAWIRET R

o JeYHi%ZE = -0.008% FSR
o MAZEIRFE = +0.010% FSR
o JHiEFRIRZE = +0.002% FSR

SR AERE SO0 T, HL LA 7 i 5 2 b 0. 19 L LA AR
Towpett, WIL® R,
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filfm, EVAL-CN0289-EB1Z Ak ki Hk ity i AR &0 T -

e R3=1000 Qi & fE = 1008 Q)
e R9=31.6 kQ(HHfE = 31.56 kQ)
o RI2=124 kQGFEAH = 126.25 kQ)

MR PEA B b A Rte, PR S DR AR ZE AT BT .

o JifliRFE = +0.45% FSR
o TR FE = +0.66% FSR
o HEFRIRFE = +1.11% FSR

BEEHE

fi FTADRO2 5 VA i LR 32 8 HU R RO SR Bl B R sl i, DA
KBB4 mAFHCERI . RIS 00.1%(A%%), 0.06%
(BZK), HHEAL0uV p-pHEEEA, A, EfRMRIE
36 VAL E TAE, HAUHFEL mAGRKME), It
FL g P ) B AR T

EH FE B iR AR 4R
T 1ok 5 AR R/ A A 54 s (L) Ak A 43 4 (1) 2 g Fe
Wi R10, BIA[E4 mAS 20 mAK R, RIRI, =1,
+ I )ERIOP )™ A A e, 1% AL H ik U2BANQU e fin T+ i il
HUBHR10, RS HLIEE A RI0ALIRE A 10045, B,
Wi R RILOOPH] i T 54T

Toop =1g +1,) =100x1, +1, =101x1,,

HEFEIIRS (10 Q)FIRI10 (1 kQ) KB Z RS EAA R 20.1% A 2

o T AL E T TAE, WBRHLIREL o AL AE T4 mARY
B/NRBR R, BLOh, RS BL T A PCB b 55 5 B
MR , I FLPCB At J 0 Ak SR B Y H 3%

52 U2BH H 42 1 AU P NPN LR 45 7= R SR L IR, I HL
W4t B =D 300, DS R KRR &EIRE, Hii
SERLE R 2D AS0 V,

it AR QU — /M50 V NPNIp R S ik 4%, 25°CIF DiFE Ry
L1W, f£20 mA%i th i A 20 QB Gk L HV  HL
BHh36 VIRh, Mg HAARIENIL THIIFE, XEAETH
Q1L H0.68 W,

IR 2 HL AR L DRV B T IR ER L IRV 05 suppry
% SARRT AR IR o po X EERUARI K RINT

Vioor = Vioor_suppLy = R7 X Iroop
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BRI IER TR, MIEREY WA KF7V, CHER
ADRO2AL i v R TR R BE T 53 A
Ak,

Vioor_sueery > 7 V + R7 X Iroop
X F20 mA R KRB HLIR LA RT = 250 Q.

Vioorsuppry >7 V+250 QA x20mA =12V
I5e /N TR % R U PR R IRDAE B e T R R SR B R R L B . AE
Ve = 10 VAR EBEN B T, LR, Bk T
102V, ZFU2AA REfR 7R BHIH B (ILIE2),
(ERRIE BT, MR, SR T2V, Kk
U2AF fefRFE R i 2 (JLEI3),

SR e P R TR R B 36 V(IR KA.

BETHMNIREST

FK2mE35MER RGP HEAG WS & AD8226Fn
ADRO2WJA . B IRKIRE RrssinZ, HEE, BHEMK
2 ADA4091-2{{E — PP KF T o] A,

F2. HiRBHSMAIREAR)

BETY RBE REE iR % (%FSR)
AD8226-A i 112uV 0.11%
ADR02-A i 0.10% 0.02%
ADA4091-2 4 i 250pV 0.16%
AD8226-A K35 0.15% 0.15%
RSS9 0.20%
RSS2 0.15%
RSS FSift % 0.35%
BRI 0.29%
RS 0.15%
BKFSiR 0.44%
3. BiRBFERBIREBSR)

BETH RE REE IR % (%FSR)
AD8226-B I i 58uV 0.06%
ADR02-B 4 i 0.06% 0.01%
ADA4091-2 i 250pV 0.16%
AD8226-B 3% 0.10% 0.10%
RSS2 0.10%
RSSZ: 9 0.17%
RSS FSift % 0.27%
R 0.23%
I KWt 0.10%
BRFSiRE 0.33%
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BEHIEEE

St P EL 8 2 S 501 S 9 1 8 TS0 DA 0 (R M A A S v
RELXT i iR ZE ok AR A 4 . 54N B R3, R8, R9, RI10
FIR12, 0.1%HLBH 30 fe 22 15 00 T B9 25 22 ] 8 K.0.5% S5
BRI KA, B rssiftds, W irssistzE 40135 = 0.224%,

HTPAESEAY)ERNIRE, FEEZATNREFI
RZEZ ERIN0.5% B e 221G L HL B AR 221 22

o JePRIRZE =0.29% +0.5% = 0.79%

o WE25IRFE = 0.15% + 0.5% = 0.65%

o EEFRIRIE = 0.44% + 0.5% = 0.94%

KSR IR e B AR, PR IR ZOOR IR T HA L,

BRI AL B 1% BRI 22, A EOR AR
B, H B B e PR 2 AT RE ). T4 mAS o
THFRA, Wl R RI2R A I, SR 5 X i
FR100 mVEw A, it SCAEROVA T i R . X F IR 2 4
HAMSIHY s R B e b AT R AR Uk

HL % 1 2 B 158 22 B0 DLl 4, 5 A 3R 22 (% FSR) i it i B
AR RO S IR R R I 22 B LAFSR (16 mA), AR 5K
P gE TR LII00BI AT

WER, 0mVE1 mVEA Z A #)% 22 i1 AD8226 tH 2 iy
MRS, HAEERERA TRRELEN20mVE
100 mV, FrA B s 232 32 IR T i i R e 3Ok
A ) -2 FL B (CMOS i ) 125 21] (3 v By fiE

i AR S R R R 28 S BUE L RUBR P A, TR B

HUBR I3 15 5 Tl e AR +5 VAR i i R 55 R i HH iy o
— 2 ] A T 2 Y R BT T

0.9

0.8

0.7

»AD8226 OUTPUT ZERO ERROR = +0.35%

0.6

0.5

[
v

0.4

0.3 ~

TOTAL ERROR (%FS)

I~
0.2 =2 GAIN ERROR = -0.47% ~< FULL SCALE
.| ERROR =-0.02%
0.1 P~ \

-0.1

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100 &
BRIDGE OUTPUT (mV)
Fel4. f t H ) (% FSR)R &5 IR 72 55 v s i Y O R %
(BkQHEIF, 24 VEREEHE )

10947

BREL

SUWE, RAEPRRBITIE, R EESREH T
., JFEAREFAURE, AIAEIX AL B A e v
JE. RS s OBOR & AR TROR %% LLEE 374 mA %20 mAYH
s i, T A s R H AR

ADA4091-4J¢ VU i & il A & 14, AT T AR W i
ADA4091-2, $RPLEIMIR H B RS .

EHRT 2 G E T, AR BGEE A TR
TR R BOREFAD8426,

EXPARHE IR RN, PSR, IRDIFE, ke R
LR JADR4550/% 8 ADRO2,

EH BE VR fy S5l

WREEK

e EVAL-CN0289-EB1ZiFA#Hz

e Agilent E36311 AR B i L R (8 25 2 15 %)
o Agilent 3458A %5 F K (B 22 80 #%)

B it 4 LH W B
PEASBRA L IR R IS I B T O MRS

o INEKHLIR: 24V
WEE 3R 250 Q

® Ryppge =3 kQ
* Vige =3V
e V., =25V

i 2K FL B[R] B S 4 AR TROR B I A B A\ i, 1 A Sl
fih
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Wi EMEE S ESHEE

A5 T 5 v 00 35X 15 2 0 L i 0 AT DR CN-0289F 37 5 1.

i Ji] Agilent E36311 AN HL I8 H:2.5 VL HL FEFIO mV £ 100 mV http://www.analog.com/CN0289-DesignSupport,
FE A RE, i
‘ BORRMT-031: 57 2 3 96 4% e 4 1) 5 10 IF ¢ FFAGND il
Agilent 3458 A FH T Il & P74l b 1 % [ B0 5% HL i A 1) DGND#7i#[], ADIZH],
EVAL CNO289-EBL2 T WEMT-035. &HHAHEMA, Filtlf, HHEIEAIPLE LI
vouT2 () ReRriDge * 2 J12 210 i, ADIZAH],
CHANNEL 2

com2 ()

BHEMT-065: A 74 A7, ADIAT],

PREMT-066: 2K 75 7 HEL 5 1R FE 57 73 B ADLAY T
HAREMT-087: ZEfEHJE IR, ADIAT],

HREMT-101: Z#HA, ADIAH],

R R ST LH,

B2 F M F0VE i ER
CN-0289HL i A B (EVAL-CN0289-EB1Z)
AD8226 5 ¥z Tt

ADA4091- 254 F

ADRO2% 4k -1}

DUAL
POWER SUPPLY

vouT1 Q)
CHANNEL 1

10947-005

FOR TESTS, Vo = 2.5V, Rgripge = 3kKQ, Vpgrive = 5V

BEls. it i & 2 REHE

BiTH®E
201355 A —1&1THRO: #MEHE
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ERS BB
R Circuits from the Lab® 2 i if #2224 i/ 2% %11, | AD8226 SR, LBl
Gircults s rmasvir. mmirmss . woriey i KO
from the Lab" sum s omer wirmme, mxwsmam | a2 | @E%. SOVEERELIER

Reference Circuits BHEARZEF, 355 /A www.analog.com/cn/CN0295,

ADA4091-4 K B IhEOVP, RRIOBH UK 2%

RiGEHI4 MAE20 mAE N ERERETIXRE, RAHEESHERIRED

IR o B AT 2 R 54 T 4 0 0 ) 6 O 2 T
e B T 8 fo, IR TSAH TS IE, A mT AR 22 I 1%,
CNO2957F {&45(EVAL-CN0295-EB12) BAGFEA7 V36V, FURR T LR R R ,
BT 2L B H 4 A LA ESDIRP A . I EL AT 75 T Bt ol

REE. HEXH. YMHFR
HERESHS
Pl LR 7 L % 02—k RGO LI R 16 &, TRE IR ) % R4
1 22 53 ¥ e A HH 5404 mA 520 mAHL IR .

HOHL R GRD, N A B AREPE

+5v  Vee
ADA%éQl 4 +Vee
- +V, +V,
U2A REF cc |
VorivE T ADRO2 +Vee amA, l R15
)
J3-3 20mA 100Q
R5 | RBRIDGE RBRIDGE |
2kQ R1
| 1332 200ka T
1
Lre ! | Vin 10nF
2 10k0 1 ReriDGE 8. 28kn O P1-1
v J— 1nF ADA4091 4
u2Cc Q1: BC847C, 215 R14
+VRer Q2: SI2319DS-T1-E3 2950
OP1-2
0.4V, 2.0V
| R13
.4V 13
0 0.4ma, | 1ka PCB GROUND
2.0mA
1. JE G IR A5 BB 8%, H A4 mAZE 20 mA%y H (878 R 4 1885 8 R IR 5 ),
BRI AR RR E A )
Rev.0
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CN-0295

EH ik

PR 52 B 14 mAZE 20 mA K % 8% T ) 15 R 2 I i A
RITR, AEAERHRES. FRSFEMS), 6%
i L BOR 2% R R - PR e e B

HL I T 7 S PR DR A T P 0K 8 L i A i H HL 3E) 4 5.23 mA
(KAE), MELIFR,

R1.25°CH R K IR

TiF i (mA)
ADR02 0.80
ADA4091-4 1.00
AD8226 043
R5. R6(6 Viit) 0.60
R7. R8(5 Viit) 0.40
R13(2 VH}) 2.00
it 5.23

#h): BERNEE

it o R SR B e R A gy, FL AR B g T P g s ) A IR
o IZHEIEMEAN > 2 —HJADA4091-4 (U2A), Jfilid
HRSTEFE AR B E , XRMMERZ —, FH2ERE

+Vee

+5V

1/4
ADA4091-4
U2A

VDRIVE

IDRIVE
_—

J3-3

I BELE , STALE & 58 I iR AR5 (S WLCN02951% i
B S VN I I S < (T L
http://www.analog.com/CN0295-DesignSupport), HiJEIXZ)
TR Z G5 (1 + R5/R6)BCE A6 VLT IR A L,
A 31K 2y P AT 3 e 2 S L B R AR A

R5
V orive :5V[1+ RGJ

ERE, IRV R D R R 502V, LU
LU2ARAG BRI E, ADA4091-4;

Vee 2Viprne +02V
For the values shown in Figure 2, R5 = 2 kQ, R6 = 10 kQ, Iprive
=2mA, Vorve =6V, and Vcc =2 6.2 V.
SR B H IR A ADA4091-4, Bl A 'e B A IR HE (4
AR #5250 pA), (RICTA (250 pV) PR LB B A e
%Alio
P ADRO2FHS 8 (AZL . 0.1%, BZ: 0.06%)FMEER &SR
(0.8 mA)FiPE, HHADRO2YEH5 VAL i fL TR

IpRIVE = 2MA FOR
VprIve = 6V, Rgripge = 3kQ

AD8226 INPUT L/ — 3y

IS
o
[N}
~
<]
11610-002

V2. 1% s v IR AR BB &SRB R B R : RS P S5 )
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Fmn. BRIEHEE
i R SIS 2 5 B IR UM AR G e m W L, 3 TR L % D)
2 B3R R LR SR S AL

FEHUEAR AN, SR E AR =2.5KQHT =2 mA,
A T T PERAME,  TARAHBAR BB R T T

5V
Ri=—""—

1

DRIVE

J3-3

| RBRIDGE

I Rerioce | Reripce

____________

BT B U N W 2 o T S SV
Virwe =35 V1 ppyp X R gripg

V IR0 ViR, Bk
Vee 2V pape +02V

FEFEI3H, RBRIDGE:3kQ‘ IDRIVEZZmA‘ \
>11.2V,

Vprive =5V + Iprive * Reripce = 11V FOR
ReripGE = 3kQ

-

1
1
1
]
a

AD8226 INPUT /gy

J3-1¢

R4
IbRIVE = ZmAl 2.5kni

-V
J3-4
4.02kQ

11610-003

V3. 1% Jai v I AR B BE (R BE R B . AR5 T 5 2 7)
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CN-0295

EE B L (R MK B8 Fn K iR LB
HLE i SR A B4 39.6 KHZ I IR 3525 (4.02kQ, 1 nF)
DLEHE 520 1.98 KHz ) 2 B0 D 2% (8.04 k., 10 nF)ig Dk

AD8226 2 BRI UR UK A HERE, Bob e HA MRz
(0.1%, BZR). 1EZLIH(G=168F58uV, BZE; G=16[F112uV,
A%, RIS SRR 2 MR E (75 ppm = 0.0075%) LA K HL 3 i
AR R

AD82264 FK IR Z 1 FIR3 = 3. 28 KQWY MR i B HFH, Tk
100 mV FS{E S 1645HI 1.6V, M GFIRIAIERINT :
_494kQ

G-l

He, G=16, R3=32933kQ, HRIVEFRIE BT AL HE0.05%
fE(3.28 kQ), 15FW25G =16.06, MHMIFIRTEN+0.4%,

MO VRIS, R IR 2 4 mA, HFE
+0.4 VIR AT AD82264% F K 23 FUREF4ir A BV 4R 453%
B, mE1RR, 404V GADRO25 VEEHEHL IR, 16
53 A L BELR7/R8 - FH U2B L% i Fie BT ]

{8 FIADRO2 5 VEE i LR BB AR A AR S R sl i, DA &
BEAMAT R, HAUARE0.06%(B%), I HEA
10 uV p-pHUEMER  IEAh, ERTEIR & IA36 VATH TR R
TAE, HIFEARL mA, FARIFER B AR,

B E TR

AD8226[#0 VZE 100 mV#i A ] fEVOUTF% 4:0.4 VZE2.0 VI Hi
RIS . U2CS% ob 3845 e i R A T RIBA ISR, 7= 241
Biff0.4 mAZE 2.0 mAHLFEIL3, ARG QLFE f5 R 113 HL i Be 14
FIR12, FrBHERIMTRIS, HIEFTMH4mAZE20 mARY K
KPR, SRS QIR HAT E D300/ Eil s, A ki
KRS WD FA L R 5 | R A 2R PR iR 22

it AR Q2R —4M40 V PIIEMOSFET T i k4, 25°C
T HEA0.75 W, {£20 mAF H HL fiH A 20 QIREE gkl
FLEV HLIE 36 VIRE, iR A RIEH I TR, Xk
U THQIIAE 0.8 W, i, Wi EFATENV,., 1
HEDE MR R AERBEV, B KIERD>QINE,
TX A5 ] Affy £ A% T E, BELR 15 9 0 114 HL PR e L AT R B M 22

EH R B E K
AR TE R TR, IRV AR TTV, LUER
ADRO2JE i oL R IR ER A 7 43 1 ik

R3

/N T JE TR KR IR e T B O B B v B B AT
Vs =6 VEGHUEBRBIBA T, RIEHUEV SBHKRT62V,
B U2AA R4S 2 05 16 iR (L FEL2),

FERIRIEIEA T, BIEREV SHKT11.2V, XFEU2A
F el BRI R (LE3),

VLI L EPRAE A36 V(IR KAR) .

BETHBIRED

K2R3 KR R Lk A I oo i & B AD8226F0
ADRO2MJA ., Bl KiR%E Frssint 7%, S, BEMK
23 ADA4091-2{XA{E — PP K T A,

R2. FiRBHERBIRE(AR)

EETH BE =EE R (%FSR)
AD8226-A i 112 pv 0.11%
ADR02-A i 0.10% 0.02%
ADA4091-4 (U2B) i 250 pv 0.02%
ADA4091-4 (U2C) 4 250 pvV 0.02%
ADA4091-4 (U2D) i 250 pv 0.02%
AD8226-A a3 0.15% 0.15%
RSS2 0.12%
RSSHEZE 0.15%
RSS FSi% 3= 0.27%
R 0.19%
R 0.15%
HKFSIRE 0.34%
3. BiRBFIERRIIRE(BLR)

=ERTH RBE =EE R (%FSR)
AD8226-B iR 58 pV 0.06%
ADR02-B 41 0.06% 0.01%
ADA4091-4 (U2B) i 250 pv 0.02%
ADA4091-4 (U2C) e 250 pvV 0.02%
ADA4091-4 (U2D) i 250pV 0.02%
AD8226-B a3 0.10% 0.10%
RSSH:i 0.07%
RSSHE 25 0.10%
RSS FSit % 0.17%
KK 0.13%
YNk 0.10%
RFSiR % 0.23%
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CN-0295

SEHREE

Xof HRL B2 2 S 500 S 18 2 1 4 BT DA B TR AN K
ML BT S R ZE TR A AR 55 . 6N G HL PR R3, R7, RS,
RI12, RI3FIR15, 0.1%FHBH S EH fe 2215 0L T W% 2%l &
A%0.6% S HLPHIR 22 i KAE ., BB ErssikZE, W ErssiiZE A
0.1V6 = 0.245%. ,

$40.6% i 251G B0 T B2 2R A B Fi e B TA IR
el (AZ) & Ik 2B iR =T, "1

o JeEIRZE =0.19% + 0.6% = 0.79%

o WE2LIRFE = 0.15% + 0.6% = 0.75%

o BRI =0.34% + 0.6% = 0.94%

XL T e BT AR, PR PORIR T HA 2,

AR VPR 1%s AR A IR 22, 3 BOR AR MR
e, WH S EL A R AR AR T RE D . B4 m A% H A
THCERA, Al R R R7 SRR BME R I, SR ) B X
FR100 MV A, L SCERIVE TR, X PR R
FEASLI B B AT R IR

LB L PR R 22 s R4, oV =25V, fart HL i R
72 (%FSR) 1 ¥ 2 AR A HY fla 32 5 D00 2 A H Pl O B 22 Bk DA
FSR (16 mA), SRJ5H5 T+ 545 R LILOOBI T i

0.15

o
=
o

=4
8
\

o
\

|
©
=}
G

TOTAL ERROR (%FSR)

|
14
=
S}

-0.15

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100
BRIDGE OUTPUT (mV)

VE14. 430t 1L R (S FSROI 441292 5 L R HLIE I 3 (V. = 25 V)

mRIERL

LeUNAE, RSP h IR M TR, % B A R T
fF, IR RUFIIRSE . I FE IR P ADIZ F i 3
Ao ML PR R, R 3 S HOK 2 VR R TR 28 LA 374 mA
520 mABH LR, 0T AR I AR

BT 2 Hig AN GE B, B AT OBGHE R A TR
JERIU R KSR AD8426,

11610-004
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EERHE LR E R, ATRE R R, (R IhHE, R 2k
#EHUEJRADR4550f% 5 ADRO2,,

EEEE T {d Sllid

REEK
e EVAL-CNO0295-EB1Zi¥Af#R
o Agilent 36311 A% % H it HL I}
o Yokogawa 2000k 2% it HL I
o Agilent 3458 A% % J5 i %

PPl BR AR DR A 0 Rk 1R 22 R B S Y BB AT I

FOR TESTS, Vou = 3V, Rgripge = 3KQ, Ve = 25V
v+ [
PRECISION |,
POWER SUPPLY | YDIFF
com ¢
3
$ ReRIDGE/2
vourz [ % 17 332
R 12
CH?;ON|2 C Vew | RBRIDGE - 5o
CURRENT
DUAL EVAL-CN0295-EB1Z METER
POWER SUPPLY
com1[1-e [ J2-2 J1-1 O—1
CH1
VOUT1 [ v ] 321 J1-2 —1 com 2
cc 2
P E

15, e i R

i

{8 ] Agilent E3631A il Yokogawakh % Hi [ L I5 4 1 4if B it
W, B RS, Agilent E3631ARCH2% M25V,
FIEPEAS B IR, B — B CHL A2.5V, FILL™ A e
L, % iE 5 Yokogawa 200088 k62, WESHR,
Yokogawa fEA F A % i A it 7 A2 02 100 mV 22 43 i A FL
F, WA EAR AR R

Agilent 3458 ATl T Il & PP Al A B L PR L i i i1, ST1ERER
EH,
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EsaH
CN-02951¢ it 3 #5 .:

http://www.analog.com/CN0295-DesignSupport
HREMT-035: @S A#mMA. firlll, PrERFIALEH

/A%, ADIAH],
BFEMT-051: IR R 5 K e % 1
BFEMT-065: A A 751 i
BRMT-066: [ E B K 78 BFHE 5 IR FE T I BT
HREMT-087 . HLi SRR

BB MT-031 . LB #4 7 #% 1 45 11 2 #h I i FF AGND Fil
DGND#4i#l, ADIZ ],

HWREMT-101. £##EA, ADIAT],
LW EJR ) S T HE

¥R F A A0 R
ADS226 ¥ 2 Tt
ADA4091-4% 4% Tt
ADRO2% 4 T}

E3Ed
2013458 —1{&iThRO: #II&kR
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Circuits from the Lab® £ £ i i /2 £33 Mt 22 2 i i, | BEREIBE Y

Circuits . yuyrmuieir. mmtipmsion. womrwsn o oo [T Conecmsimazing.
from the Lab™ pm momomer it wzeziam P UL i 2413-ATADC

Reference Circuits BEA T, 1555/ www.analog.com/cn/CN0300, ADP1720-33 | &Rkt fa R

He 4 mAZE 20 mA% B SEE AR E RN
=l 2SR BN E R

TE(EFOR i HUHE I L) ARM Cortex-M3P %, 126 KB £, 8 KB SRAM
B R TR EAR P& FRCE AN, BINUART, 3. SPIFIECH: I,
CN-03007F{4#R (EVAL-CN0300-EB12)8 & USB-SWD/UART {E% B, ADUCM360E B8] — 4 THIHHL (5 Fil— /100 O
HISEGGER J-Link LiteE iR H1HLBELIR JE 4 01 2% (RTD), RTDJHF & 45 #hE% . € Th#E
SR E 358 g Y Cortex-M3 P 2 ADC By 9 b R BE AR, S FF Y TR
REE. HFXLHE. WEIRR. ADUCM3CORRE LI 0 P S —200°C34350°C, i eI 105 P % 1 Aty i 1
AT S 1S BHAEIES mAE20 mA.
A P AR 2 AL BB L 5 W5 94 7 ¥ 44 ) ADUCM 36085 % TP A A (0 B T e MR T, T AN I
BB B2 IR P I4 mA %20 mARYS L 3 PEM D, I LTS 5528 VIR BRES HL TSR S SR Bs fik

ADuCM360 %4 R WU i 241 2-ABRY B R i 8 (ADC) . Wi
EA R IR . 2A BB 2 (DAC), 1.2 VI L ik

33v
VLOOP ADP1720-3.3 L6n
GND elouF FERRITE BEAD % 10uF

600Q AT 100MHz

{910uF
% MURATA

BLM31AJ601SN1L [ [
0.1pF 0.1pF;
INTERFACE
BOARD ;;
CONNECTOR A
RESET O RESET AVDD 10VDD
GND IEXC
Oﬁ S DAC (
swpilo O—{ swbio 1000 L 3100

VLOOP+

VLOOP-
souT O——mmm PtRTD 3 J—f)ADco
SWCLK 0.01pF ==
SINO———— 100 ;;
nc O ‘_W__T__ ) Apct AIN9

0.01pF
1oVDD g; ADuUCM360
[ tovop | NG
¢ () VREF+
RESET OQRESET
P2.2/BM OQSD

DVDD_REG ( __L

10kQ
THERMOCOUPLE I

JUNCTION 10":;

AIN7/VBIAS

P0.2/SOUT
P0.1/SIN

10955-001

B1. RO, JAER B 2 e #5148 FIADuCM360( S B R B P, AR Bon T iE )
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B B A

A< 3 F H F 21| ADuCM360() T 51452k -

o 124 DACHH H B2 H R I # F P i 1 2% o 23 JH T 3 il S0
NPN AR EBC548, @tk MR ERV R, vk
Ze 347 O Gk v BRIV L S 358 R T 5 AL

o DACH12f sz, (0 H4a HORS B @ ¥ fE3 LSBA AT, ik
Ab, BUBPERIRE TSI T &tk 2, AR ESDACKH Y
R I T R G PR A 25 U s i 22, ADCOZ I 2 R Tt e
FE, DA sz e i K R BEL (R, ) TR O B R R . AR U
ADCO: %, DACH: 5@ ik A 2] 1E X FEhERXF
4 mA %20 mAF i H$E L T £0.5°ClHRS

o 24f72-ABIADCPHEPGA, TR A HE M FIRTD L
E320 55 . ADCIEH AL 5 RTDHL R FE 2 0] ¥ %
Yl ,

o Al G FRIRA IR IR IR B Z AR R L RTD . XM 1 FL I
VR AT E0 pAZE 2 mAJEIE P LA — 5 B BR IEFTRC & . A
200 pAEE, DMERERTD [ #8005 |k B 2 22k 5
/b

e ADuCM360JADCHE T 1.2 VEEEHLETR . PR EE Ui
HURIRRS S A M EHGR )R,

e ADuCM360H ADCHyAMEREE i HL FE IR . I & RTDH FHL
B, BATRA LR E, $—ADIMBE M RER,,,)
HERAESMEVREF+FIVREF-5 [ |, BT i% i i b i
W R S B, PR T AR RE P A v R A\ 5%
s, F B HEHL SR o 33 R B O T SRR vh 2R Bl ]
Fo A A\ Tt O i o 2 e K

o W E R A 25 (VBIAS), VBIASI)RE T 5 Hrin 4 4
FHL % B W AVDD/2 (900 mV),, [ElFE, X FE(EIC T Sh
THLBH, 58 AT LA AR R

e ARM Cortex-M3P#%, ZhfEE K132 ARMPI B 1%, T
126 KBN {7 f18 KB SRAMA#fi %, HIKizf7 Ml P AuH,
AIEC B FiEHIADC, JF]H ADCHRE#E f8 FIRT Dy A\ F%
e i W IR BEAE . B30 W DARI Ok B AIN9H R HL
B ER R s I R 2L i DACK . T #SMNRIK H
1, ‘B LA UART/USBE: H LY fE

o UARTHIESPCEMNLI@EERE N . XM FXFh M INAF
figmfe, @ fER R0, A FAGEDACFIADC,

o PHANIMER T % PR s % 25 2k kN N AR5 SR, A
SDAL TR, [ YJ4RESET44H, ADuCM360%% i
ABIFEA, mARIERMHPER, E5]95ET,
18 i UART £z 0] AR R IR £ 268 dm A

o JIFER R A8 IHIF AR ERR, HCN03003Z
F45 55 125 i B A USB-SWD/UARTH A 3% . it &J-Link-Lite
B AT i 7 P AR AT gm AR R, B DLIE3

PR R FIRTD ™ A (5 S 2R R /b, B 75 28 1 v
W4 R 2 (PGAP R IR X L5 S,

A LR ASE P A A R A g TR (- BT, G T B 5 L Ay —
200°CE +350°C, RELELIH40 uV/°C, X 7EMHHADCIEI
W B A 325 PGARS 35 35 & T T LA o5 oL B I e A
JETEH

RIDA T & &5 4ME, AWM FARTDA100 QFIRTD, #I
5 MyEnercorp PCS 1.1503.1, ‘B3R JHO805% Mt %E , 15 fEAs
% 40.385 Q/°C,

HEE, SdEr PR WA 5.6 kO (+0.1%) HLBH

A PR A AR R AR K E R EE N 2 2 BRI R
(PCB) I, Ml fEtefe, LACRMAE YNGR, Bt
EIEARGES Z IR EMT-031 ——“SC LA 55 e 85 i 32
IR JFAGNDFIDGNDRY R A", FEFMT-101——“% 44
H AR L K ADuCM360TCZITF Al # A 7)) o

PEAl A HL % BT A PCBAN B2 7

10955-002

2. A 8% BiF JHIJEVAL-CN0300-EB1Z#R
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10955-003

3. #E# 2 USB-SWD/UARTH fiISEGGER J-Link-Lite#g i)
EVAL-CNO0300-EB1Z#&

3@ R T USB-SWD/UARTHR, LTI f5:PC USB F1 2 11
B, 1% USB F AT T3 1 56 T UARTY T 8 30 25 27
G, R & HPC LM COMS K OE ML 1736 ).,
BT IR I AR A

J-Link-Litedfi A\ USB-SWD/UARTHZ i) 203 | i ¥ £ 2% v
J-Link-Litef fEACHS IR iR A 32 1. Eiliad 5 — A USBE
HBSEREPC,

RiiseA

AT MR A FL i B I RS 7] LADuCM3607™ i SO T 4%

(zipHe 2 3CIF) o DRARASS 6 FH 7 51 AR B BEE ) e 0028 . Pl 4
R T I Keil pVisiond T H & WF 51 H b B #9151

L T T )

10955-004

4. uVisiond o 25 5 1995 3 1
BB AL S

A VH % 4 i s #definefd (calibrate ADC1 filcalibrate DAC), L)
fREBLEE FIADCFIDACHI R HERR FF

FARHEADCHDAC, $ 1H(USB-SWD/UART) W 70 % : &
JIFNPC A USBG 1, AT fd 8 9 £ i % COMi I & 7
PR ER/ KRR I B PATRHER Y .
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K HEADCHET, JFACHES 2527 F P8 2 v o1 il 22 2 v e
R AIN2FIAINS, 7ER, AIN2RIEH A, 528K kR
FJG, ADCIINTGNFIADCIOFZ5 {758 3 s e sk & 78
B AEBINAE

T EDACHKT, 3 3o 5 5 1 L 308 36 34 B VLOOP+4i H ¥
DACHK HEFE 7 i) 55—/ A HEDACLA R B 4 mAf i, 55
B4 A DACLL 3520 mAK Y. JHFi% 84 mAFI20 mA
i I DACRIS GBI N A2 . EFXT iR & HI4 mAFI20 mA
BEEEAINOAL 45 Yy FL e 25 10 5% T R H AR RN N7
1 T~ AIN9AL 1Y HEL R 5 i 2 RLOOPRY B i 2 PR G, A
X e 4 it DACHTREFE T, XM REW®
&, A[UME R R 240 2-ARI ADCHE 17 33 R i 71 B DACHN
T RS REE W ETA LR,

UARTHE 5 9 96 55 %9600, SRR AL, JoMett. Joiks
. TR R B B SPCHITE, AT PR BB e i %
153 11 25 6 PR PR 45 7 1% PR 7 R 264 UARTI 25 3, el
FiR.

T AR TR T, WA H LM P RA RS T
T, SAJ5ADUCM360 UARTH Ik & W B1i% 745 o

Fie Edt Wiew Cal Transfer Help

D &35 08 &

DAC Calibration Routine - calibrate to 4mA

Press 1 to increase Output current - Press return when ready
Press @ to Decrease Output current - Press return when ready
Press return when Complete - Press return when ready

10955-005
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PEl5. 4% tfEDACI Y 88 2% 28 3t
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R EBE9E N E A5

BRI L R, R AR R AIRTDRY TR ., RTDi &
T — A 7 R R A O L S R (R (TR B (R 35 5
JLISE, Inc.[ITS-90%) , REX AN HLIEARAN, {8l 453 2k
T FL TR PR X

B, WEPGLMPREZREEVD, WERTDHE
Il AR AR L, AR5 P R e ok LS
IAMRIE(V2), K)E, FEVIRIV2HTN, DI R
AR, 76 R AR e 0 h doe 2 1Ay i BE W) S 45

PR LA I T, I o R A R P R L )L B 2 A i A —
ANBER P, HL ]I R AEF AR 4B i SR PR AR AR 1 T
K6\ /R T 18 ADuCM360 | ADCI ] & % A P 15 TAE:
10 [ Y R 524 A U R AR AR R 22 . e J2 T DL iR
ZNTI°C,
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ERROR (°C)
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—

= |

\g
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-210 -140 -70 0 70 140 210 280 350

TEMPERATURE (°C)

[E16. it 53 B 26 P AB UT 1 A JH ADuCM360/A DuCM361
T 52 U s I Y R P

RTD{R it is & H K H ORI, IF HXTRTDH) @ Hl 77
KGR PEM—FE, R, #ERTDRE SR RN%
T A A A5 0 2 KA ]

AR SZMRTDIRFEERERI RIS R, ESE M A
230 AN-0970“F] Fil ADuC706x % 5 ] 2% Se BLRT D 11 2%
AL,

RBMEEEZR TR LIS

WA R 2R fa . FFDACH: H i R B o aE M e, DUE
TERLOOP 7™ fir s LI o i AT JBE 9 [l i 1% & —200°C
F+350°C, RIS E 4 -200°CHI+350°Cii B 1% HY HL iR 43 31
&4 mAFI20 mA, RESTHERI R AT R, mE7 R, H
1 AINO | 1 ) 15 B el i ADCOT 5, AR J e 3
DACH 1% & ., FineTuneDAC(void) & ¥t #U T LIRS IF .

10955-006

PR e AR, AR I b 2 R % R B TN i A o

VLOOP+

NPN

> DAC BC548

RLOOP
470 VLOOP-

ADCO |-+——AIN9

10955-007

AINS

Fl7. [HE#E%il4 mAZE 20 mARJDACS Hi
T B F D, T S A S IE T R
UART(JLIS).

e fgh ~ HyperTeminal

Fia Edt View Cal Toanser Holp

Do o3 08 F

RID Resistance: 109, 8206560hns
RTD Temperature: 25.401779C

Cold Junction Voltage: 1.008450mY
Thermoucouple Voltage: -3.094819mV
Ewpectled DAC Current: 8.130279%A
Final Temperature: -58. 021671C
Ewpected ATHS Un]lage- 0. LB7679Y
AIN9 Voltage: 0407594

RID Resistance: 109 8893430hns
RTD Temperature: 253983940

Cold Junction Voltage: 1.808312aV
Thermoucouple Voltage: -3.0894791mV
Expected DAC Current: 8 1381811!1
Final Temperature: -

Expected AIN Uolldue B &07&3]'4'
HING Voltage: ©.4073

Connected 1:44/51 Sutodetect SO0 BH-1 L]

8. JH T i B UART 5 7 2

€
10955-008

HREL

%F F AR UART £ RS-2328: 11, A L) ADM3202%: 23 %
BFT232RICR %, B T R 3 VIRJEHEHL, X T S 5L
BEJGHL, WLME A EIR R, Bl Bk, hiis
SEAMEEIR e de /N, AT LALE — AN SR v B 5 s B R o 4%
fir, AR HAEPCB |,

FEXTE LI, AT DA — AN MR I A AR AR
BRTDFIAMRIL fEHLPE . filfn, ADT7410w] DLl PCz 1
B 5] ADuCM360,

ARESIMENE LI, WS HADIAFIN (e E&H1E
SURHEL) SB7ECIREALIERA.

MR USBHEREN S AR K BB, W2 %0 5 m
ADuM3160/ADuM41605 58 2244 .
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fi Bh2447ADC, DACHISHMIR Ak 1A i L B I AE 2 P iR 22 T LA
WF, FATRER —ANEBRAMA SR, Friliim
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L PR DACHKH o AR R PR BB IR Z W RE KT
10°C,

25

N
o

z =
c A
S 15 %
5 ACTUAL CURRENT L
3 N ] 7
s
g 10 /’ Y
X é IDEAL CURRENT
3 /

s LA

v

0
—200 -150 -100 -50 0 50 100 150 200 250 350
TEMPERATURE (°C)

9. i S (°C)-5 i it L (mA) IR &
(o = BARMe, TFIAHEAE: AKHEEDACEH )

10955-009

Page 199

FE10 /R T e 5 3R H A 3R HI e AR 05 B, iR 22
EHwHMN, SEAREAE2ZEA$]0.5°C,

25
20
2 ~
: /
5 15 —ACTUAL CURRENT A
g = IDEAL CURRENT /
2
o)
[
g ///
w10
"4
3
5 //
0
—200 -100 0 100 200 300 400

10955-010

TEMPERATURE (°C)

I 10. 4 JE(°C)-5 iy HH /L I (mA) YR
(HE s = BIARME, FIPAERAE: @i ADCOY 2 #MEDACKH H)

P BMENE
HANMA B BEMELITR, #OLMERE]2,

RE W FP 5 TR PR A FL B IO PR RE . 1 8 B B HL
B A AR (R T B UK AR A TR E , AR D00 s K AT B

1 JHl Wavetek 4808 % I RERHESOR FE 0 PEAG IR 22, P11
o MBS, RHEURERRMENRIER, BT
ili TRY SRS A R AN JE L, ARG S i B TR B L i —
200°C 2 +350°CH 1E B il & 76 il 2 1] 524 13 1 S5 50 24 e 1
HLR (THY L 5 3§ 22 ILISE, Inc f9ITS-90%), P6 R 1 il
e R

32 EVAL-CNO0300-EB1Z

THERMOCOUPLE
JUNCTION

WAVETEK 4808
MULTIFUNCTION
CALIBRATOR

PC

10955-011

11 JH T fE B St 8 4y HH BT 16 A
T H 55 1 B




CN-0300

RTDl & s
M3 T PEASRTD AL A0 Ze P AL TRARAD ,  DURS 0 A ml i HEL BEL 95
R TR EARTD, Jr LA 2 1433-Z+ 2 il
FH, RTDIEAITEE/E90 QF 140 Q, fFK-25°CE+114°CHY
RTDili B
Fl12i27n ¥ RTDIN S A MK BB %, B30 7R ¥ RTD
KA R 2245

AVDD I0VDD

AVDD 10VDD
1433-Z AIN5/IEXC
DECADE 100 3
RESISTOR |—— 3 AINO
0.01uF=—=
AIN1
10Q )
0.01pF g; ADUCM360
e (VREF+
RRer |
5.6kQ 3
0.1%
< VREF- 8
v
[El12. RTDIR 7z W = 1 0 2 3%
0
-0.01
—-0.02
—-0.03
-0.04

ERROR (°C)

aal I\ AN
-0.07 \ //
\\// -

-0.10
-25 -5 15 35 55 75 95 115

TEMPERATURE (°C)

P13, {5 JH 53 BE 26 PEAC RS AL ADCOI 28 55
H{TRTD 2 of 19 °Cié 3%

10955-013

R 37 0 22 0,
IEH TARRE, BN E  DhFEE H 2.25 mA, RIFAEE AL
WRARE, BRI DA 2600 pA,

A K ADuCM360ZhFE R4 1 3 % 1E 4, 3 & % i H 2 il
AN-1111,

ESHEH

CNO0300# i 32 5. -
http://www.analog.com/CN0300-DesignSupport

ADIsimPoweris it T. B,

Kester, Walt, 19994, 14455 P, ADIAT], 87
. REAESE,

Kester, Walt, 19994F, f&/## (55 IH#, ADIAH], 8
=, [FS5HBHADC,

Looney, Mike, &/HADuC706x 3 ### L HRTD # 11 fi1§
#EAE, BF%ICAN-0970, ADIAF],

HFEMT-022. ADCZEMIL. X- A BADCHE R, ADIAT],

HFEMT-023: ADCHHIV : Z- A ZADCHY 25 R B2 Pt Ji o
ADIAH],

B MT-031 . L HY 4 17 7 e 7 19 % 20 If 7 FF AGND Fii
DGND#gji#H], ADIZH],

BRMT-101: LA, ADIAH],
ITS-90 TRI P LB K

4R F M FOVE (R
ADuCM360/ADuCM361% 4 T It
ADuCM360/ADuCM361 142514
ADM3202 UART % RS2321fi & 43 H0 4 F 0
ADP120% #ig F 1t

ADP1720% 4% T it

BiTH®E
20124107 —f&ITHEO: #IEHR

(Continued from first page) Circuits from the Lab circuits 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 circuits 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 circuits. Information furnished by Analog Devices is believed to be accurate and reliable. However, Circuits from the Lab circuits 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 circuits at any time without notice but is under no obligation to do so.

©2012 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
CN10955s¢-0-10/12(0)

ANALOG
DEVICES

www.analog.com/cn

Page 200


www.analog.com/zh/ADuCM360
http://www.analog.com/an-1111
http://www.analog.com/an-1111
http://www.analog.com/CN0300-DesignSupport
http://www.analog.com/adisimpower
http://www.analog.com/temperature_sensors
http://www.analog.com/adcs_for_signal_conditioning
http://www.analog.com/AN-0970
http://www.analog.com/mt-022
http://www.analog.com/mt-023
http://www.analog.com/mt-031
http://www.analog.com/mt-101
www.analog.com/zh/ADuCM360
www.analog.com/zh/ADuCM360
www.analog.com/zh/ADuCM361
www.analog.com/zh/ADuCM361
http://www.analog.com/zh/interface-isolation/rs-232/adm3202/products/product.html
http://www.analog.com/zh/power-management/linear-regulators/adp120/products/product.html
http://www.analog.com/zh/power-management/linear-regulators/adp1720/products/product.html

ANALOG
DEVICES

EHIEEIC

Circuits )
from the Lab”

Circuits from the Lab® £ % i if & 204 i 92 ¢ 1f, | ADXLOO1
B FWERL, [ EEFZERR, TR
=d SHEHL, G155 1 RF i kb, Widm F2 56 AY | AD8606
Reference Circuits BHEARLEF, 355 /A www.analog.com/cn/CN0303,

CN-0303
EEISERY

ERSRE. +70g. £250g. +500g
B AN B

R, REEE, CMOS, SLuBlfiim A/
it OBCE R s FOROR SR

235VE5.25V, RIFE, P,

AD7476 1 MSPS, 124ADC

T ST 0 R 4 M B MEMS 1R 3] 5347 12

TREFR T 2 H
B ERTEME R
CN-0303 83 j& ¥ {%#5 (EVAL-CN303-SDPZ)

€14 ADXLOO01iFE (LR (EVAL-ADXL001-70Z)F0 A Fi&E =N R

s
RGERFA(EVAL-SDP-CS12)
WA
[FIEE. WmEXH. YEiER
HIEEEESME

Pl L7 L — R R PR L KR A L B ST PR B A TN
fRRTTH, T REN T EREA TIBNEIEH (£70g, +250g
B£500 g) LA K 1 S = i o (DA L i 322 kHz) BB

ZH BRI E A AT R AT, 5N b DL R PR B AR T 1
R FEMR O T %

=4 ADIFFH 45 TuARMEMs® T. 251k ADXLOO ik & - i
A M£70 gh™ JE FE +500 g ¥ IR SN ATEHl, HAlF i 22 kHe,
ADB606 E —k ks % . (kM | BB R okss, ATl
SRR B i A, w0 B T i R A
i,

ADXLOO1% H HL R 22 R S EE . MiilE 12fSAR ADC AD7476
L O F e o o

EVAL-ADXL001-70Z

5V 5V 5V

EVAL-CNO0303-SDPZ 5v

? T T 100kQ
0.1pF % )
;|; ] 5V 5V

Vop Vbp2

ST Xout O

\/
>
>

o

104F | 0.1pF .
v v

Vbb

AD7476 EVAL-SDP-CB1Z
SCLK

ADXL001 100p|:l
COoM l
GND {; 100nF 100k@  100kQ

Vin  SDATA

Cs

GND

e

GND GND

NOTE: A1 AND A2 ARE 1/2 AD8606

"~ 100kQ J7

11054-001

1. B B3R 3 507 R 4 (B s B
AR A 1)

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 drcuit, and their function and performance have been tested and verified in a lab environmentat
room temperature. However, you are solely responsible for testing the drcuit and determining its
suitability and applicability for your use and application. Accordingly, in no eventshall Analog Devices
be liable for direct, indirect, spedal, incidental, consequential or punitive damages due to any cause
whatsoever connected to the use of any Circuits from the Lab circuits. (Continued on last page)

Page 201

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 www.analog.com.cn
Fax:781.461.3113 ©2013 Analog Devices, Inc. All rights reserved.


www.analog.com/zh/ADXL001
www.analog.com/zh/AD8606
www.analog.com/zh/AD7476
www.analog.com/zh/AD7476
www.analog.com/zh/AD8606
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/evaluation/EVAL-ADXL001/eb.html?doc=CN0303.pdf
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-S/eb.html
http://www.analog.com/CN0303-DesignSupport?doc=CN0303.pdf
www.analog.com/cn/CN0303

CN-0303

EHEE A

Do BE v H i

ADXLOO1£: Wi M HUE IR I A3.3 VRISV, IR IZZF
AR 3 VE6 VI P AE R R TAE, RS Vi
TR TR A DA P

i Y PP R B S LR R L B, SR 3.3 VLTI, BRFR
R AI6 mV/g, RS VRLIER, REVEAH242mV/g,

0 ghfi th AR M LEBIR-F, FRFREONV /2,

HE1 MHzPY PR AAEAEME 4, ADXLOOL5E H 7 5
— /M0l PR, WRFE, TSR RINRARR
2 (1 uF&E10 uF) S A L BBk

hnEEE T ERIR1E

ADXLO0LR il 425 i i (SOI) MEMSH AR Hiligs, HATHLIRHS
AHRARENEMEM AT, B2BREh—A 250 %
AR ROTBER I TR AR AR AR IR AR B B B AN 2200
HUASIT, B —HITHER AR )R L B I B DL S 1% IR 2R A
R BRI, IR SRR A 2. i
LI A AL, IR i R

ANCHOR

-

MOVABLE
FRAME

PLATE
CAPACITORS N

UNIT
N FIXED
SENSING — F‘
CELL :-: PLATES

| m— UNIT
| FORCING
MOVING CELL

PLATE T/

)
ANCHOR
%/

2. el A 1 ) A i
SOLZs 1 )2 1 2 e il Sl TALBE , 3038 P 2§ I T4 22
3R TN ST AT L AR B TEL AR RS B AL BE B R k9 3 =
HTMEGHSHZ -, REE R8T,

ADXLO0 1 — sl JEE A 2 G B 234, 160 5 | BAIS A7 3
seyrshiy, A IR AR, W3R,

ACCELERATION

11054-002

l—PINB

i

[E13. ADXLOOT X, HL H: i iE- X4l 77 T B
T B S A S

11054-003

5ADpciEn

IMFTHCE AR AR, 03 T i G EL i ADC
AHLEIEEN, AD7476% AHEIEE A0 VEV,  (5V),
ADXLOO Ly tH H FRFE 0.2 VEV - 02V (4.8 V), Al
R T D045 o 32 R AR IR %A B A TR, R HSD
R BOR 25 B 2% o 2%

M TAD7476 /9 V  HUIR FIYEADCIE HEHUIR IR, P e T i 1
FHAMBE e PR IR . BbAh, Ak SR ], B
[{]—AMV i F R 3K B ADXL001

S5 0] 2

ek JEE T PR B 5 e R R S b i R BRI, IR AE R4
B, USRI 2 kHz R 3 kHz A2 A B, ik i i w3
a2, WA IR (22 kHz), B3R HER
BUFAET dB (x2.24)08AL, iZWE AL Iadt R T A th R LA
INIEATR

15

[
N

o w (2] ©

RESPONSE (dB)
b

&

b

|
LN
N

|
N
o

X 11054-004

=
o
o

1 10 100 1k 10k
FREQUENCY (Hz)

[&14. ADXLOOI 45 =iy v

10 kHzIbF, B 20 ghnek i, B2 0 gt L A2.5 V,
HREEH24.2 mV/g, W ER

2.5V +(0.0242 x 20) =2.984 V
2, Z)ES RG22 dBRY AR B, A3 5 b i H vl
JEH

2dB=20log, (V
Vo =3.757V

/2.984 V)

ouT

Page 202



www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
www.analog.com/zh/AD7476
www.analog.com/zh/AD7476
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001

CN-0303

Wik B EmE R R EZ Z2a 2 EB KR,
RFE=3757V-2984V =0.773V

BE IR ZDARUERS ER B, I H T3 TR

B 08 D 28 % iZ IR = AT IE . FLIZ I WA IETEIE T X

“Ue g BT ER T LATHE .

IEEHEESE/N

VOB, A I R T A s e o BRI, A AT
P S B 2 4/ . 20 KHzI 25 e 70 ghnidi i
Tt th AR -

2.5V +(242mV/gx 70 g) = 4.194 V

HAT ~7dBIB AL -

7dB =20log  (V,
Vi = 9389V

HITADXLOOVEH DSV, i tHRHRR B K 20+02 VA48V,
PR, AT Y fee K g BRE B g TR S

WIRILVF+0.5 VI BIIMi R, PIOB0 g2k i IR A Brdef,
PRBNPFRAC T2 kHz /A, 0 g2 U AleH-de K mT il it F
JEICEIRREA£1.8 V, BIAH T K2)£70 g,

W & S SR MK 292 kHZ3g N 22 kHz, i this 8] iifnz
Hil SR VPR KRG LA7 dB (x2.20) BB M E+31g, W%
RgEMET+31 g, {£22 KHz7tE Bl 98D #3085 A 7 H i 5
R, mLEAMEERER,

by 2t

P9 T AR R A R i L 3 SR AL, R T — AN
VU T 8 A I0 0 5 o o ot JE PRI 80 (Q = 2.5) DA B 5 R TR A
3 (22 kHz) ¥ AT 4E ADXLOO LR -1t A% & v e 21

i it O 22 KHz 1A 249 0 -7 ABRY R D D8 0 B, i 1 i
(OETESIVEIRIFES ok B W XX Y T N HE o= R
WA, PSR gD AR . hnad B T AR AN 15 5 5k R
SRR, A3 IE 3% 3% AF W EVAL-CN0303-SDPZAR i A
Pismad B i i, AR R .

/4.194V)

ouT

Page 203

15

12
9
¢ ADXL001 RESPONSE H /‘\
S 3 i}
w
E)
(] N ¥
5 FILTER RESPONSE] il
@ [LTHIE 11|
-6 SYSTEM RESPONSE]
-9
12 8
3
-15 e
1 10 100 1k 10k 100k

FREQUENCY (Hz)

Fl5. ADXLOOIAT M 1o | 1 0 #5400 2 g g i1
F G AT g g

B B 0 Dk SR RO LT 2% CTCTRANA TR M 2 73 41 5 R &
YRR B, FEXEAT T B, %A EE A Aram
Budak, HRRT19914F10 7 (ISBN-13: i%HPMa2 3% 10 1% i 1R £
DRI SCAH A A% 6 bR R 2 SRR KL, Multisim™ L B BT HE 1
T 005 - 6 A B 05 0 4 2 ) A 2 bR R DB D 2 B BUTR E
AQ=2.5, WliE =22kHz, FAPRIE =7dB,

AMiRER

PATIAS AN, WiERoetkfe, G0, HHESRE
o BRI 1 W JEE A AT AR SRR S D, A DR D AR . BUERE
0L D0 2% (00 3 0 o7 G LS e 7, D00 A A A L
2120 loglo(V ../ V ) EIE

K, BIERAE S RE RN, BRI TERE. A
TSRS B M0 I R G R R, A S R AR AR
ADXLOO1 % i .

WFMRK AR, 535 g E Y, HAES0 kH25 % {5
PRI SN 2 DB 2% . AT ADXLOOL/EBUIE A 7k 32 +5 gIE5%
R, DI 2 v Y R VL ¥ 8 92 P -

+5 g x 0.0242V/g = +0.121 V
ZHETO gy th &0 &, BI25V,
55 R L A RN A R IR A . A R A R DR
AU LA T R R, % PR R R g (gFR LA R BUE)
5 AN HEAT e, 22 ih20log, (Vo /V O ETE
HIER PRI ITISR



www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
http://www.analog.com/zh/amplifier-linear-tools/multisim/topic.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html

CN-0303

BT e B T e R IR, RS R A A I
HURARH RS, X T10KHZIER, (55 8 4 S 0t HL 2
HEINZI1.8 dB, ARG Bl 27 sk E A5 gk BE 15 Ot T
i H R

P PSR I LB B KL 0% 5., —3 B
HEIEIH23 Kz, T I ESAS0 L O 50 e 2
BB AT R 02 S R, A AE A o
R RS

SR Wavetekifys 1 7SIkl b8 R 7 122 K IE 3k
I ELBE S U B AT . P69 CNO3O3 i B2 7
AD7476 ADCEBSEHOF AR I BEAERIE, R i
71 MSPS,

u ANALOG CNO203 +/-70g Vibration Sensing Evaluation
DEVICES

Syttem Comtrots Dita A gumstois Comtrl

e [ p——Y = P T il S
......

\\\\\\

T és'.—:--'-ﬁh“imu-;éu-;'-u'-:'—uh‘-u-—
) B L N -
E—

GAET

[&l6. CNO303 ¥ &3k 14 L)1 MSPSRF i 40 7 1t
2 kHzIE 3 i 9 B #E #

11054-006

PCBH/ER

FEAEMTTETRS AR B P, DA 200 20 7% 1 P B A b A H
AN b [0] A7 SRy . PCB I i i 1 %50 5 350 20 AR 40 3
5o ARGNPCBRMAEMHES R, FABKmBRE
WERMHBIREZ DY, ARARMERN g E, H2
WMT-03145 ;s AREMPANIER, 5 IMT-101455,
EVAL-ADXLO001-70Z#R i i Z2 Pk Jw °F W 45 i% 8 EVAL-
CNO0303-SDPZHL & L, X AE] ik A FrREVAL-CN0303-SDPZ
5] RS B BRI R AR A 4 3 B S (B BR ) 1
%), [RIEE FR i P R ADXLOO1 B B2 B 73R B I

ADXLOOL Y HLIER FHO.1 pFHL AR08, LA R
BB, AR AT RE ST % A RO

U MR ITREDE, DABEPUIRPH bR #R, I/ IRk
% L BN, Bt PR e P OGRS B e
By s H 5 s b e S RO .
AXARBELNCERITIRA, WEH
www.analog.com/CN0303-DesignSupport,

D ANALOG
DEVICES

_ EVAL-CN0303-SDPZ
------ Rev 0

11054-007

[H7. EVAL-CN0303-SDPZ & i

wAREL

N 7 AR AT 5O S B U 3 A DU AR g 07 %6, T A B Al
(ADXL2xx % 41 ) 8 = fili (ADXL3xx & 51| ) n i B it X
ADXLO01, il i 75 55 B 5H = AN 242 [l 4t BE ok g,
FUA GRS 5 SR, SIS T R s T R 2

Page 204



www.analog.com/zh/ADXL001
www.analog.com/zh/AD7476
www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/ADXL2?doc=CN0303.pdf
http://www.analog.com/ADXL3?doc=CN0303.pdf
http://www.analog.com/MT-031?doc=CN0303.pdf
http://www.analog.com/MT-101?doc=CN0303.pdf
http://www.analog.com/zh/evaluation/EVAL-ADXL001/eb.html?doc=CN0303.pd

CN-0303

B PRV S5l

A L i 1 I EVAL-SDP-CB1Z & G i 71 - 5 (SDP) ¥4 #i Fn
EVAL-CNO0303-SDPZHL B bt . X B E A 1205 | B b %] 482
HEBER, WD S BB E VT AR R IR T AR

ASHL IR IO F T EVAL-ADXLO001-70ZiF A B (B EVAL-CN0303-
SDPZHi$2Mt), % PCBI S HE 4% (P1) 4 25 i B2 1% 1Y
SEHL A Y B2 EVAL-CN0303-SDPZ PCB) i A\ ¥4 2% (J6).,

EVAL-CN0303-SDPZAR & FFiF Al L%, AR ZE LA,
EVAL-SDP-CB1Z P4 b 55 CNO303 P A% & 4 — [RdE I, Hfi
FREVAL-CN0303-SDPZHL I 47 9% . EVAL-ADXL001-70Z
Bt & i ADXL001 IC,

WREEKR

e 7 USBUs By Windows® XP, Windows Vista®(3241) 8%
Windows® 7(3241)PC

e EVAL-CNO0303-SDPZiTt4k i

e EVAL-ADXLO01-70Z ¥ A i ity - HL B (FEEVAL-CN0303-
SDPZ 4 fit)

e EVAL-SDP-CBIZiTA##

o CNO3033FAk %k

o HLJE. +6.0 VEE+6.0 VEESR HL J5 G i 2%

o FRRUR M % (Wavetek 818 [a] 25 % 4%), 75 B0 LA™
ADXLOO 1 th i 545 %5

FiafERA
FECNO303 VA 8 1 Ve 5L PCHY Y 25 3R B 2% . kT 4k
WAk, FTORRMHN, B IHERARR IR BEE,
T JFReadmeC ., 44 B Readme ST {2 [958 BH 22 3 Fin i
PEAL R,

DhREtEE

Pl 8 7 Ik e W S RERE I . 5 SRR TR
ADXLO01i i, EVAL-ADXLOO01-70Z4 55 | B i 482 3 (P1)
AL i o HL B 2 EVAL-CN0303-SDPZAR )55 | Il i 452
(J6), ML Prikal,

EVAL-CFTL-6V-PWRZ

WALI?\\;\/ARTI: J5 :I OSCILLOSCOPE 100k
] PROBE 1

(TP Vour) 5V 5V

SIGNAL
GENERATOR
100kQ
SIGNAL OUT |
Al

107kQ
100kQ

EVAL-CN0303-SDPZ

|

5V
o

10me-
v v

PC

usB

100pF 200kQ

6 100nF 100k

100kQ

107kni

SV OSCILLOSCOPE v

PROBE 2 (TP3) bb
AD7476
SCLK

>
A2 Viy  SDATA
cs
120-PIN | EVAL-SDP-CB1Z
GND

GROUND

GND

100k

~ 100kQ

11054-008

8. Qi iz i 2 HEAE P

Page 205



www.analog.com/zh/ADXL001
www.analog.com/zh/ADXL001
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html#
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html#
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html#
www.analog.com/zh/ADXL001
ftp://ftp.analog.com/pub/cftl/CN0303
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/evaluation/EVAL-ADXL001/eb.html?doc=CN0303.pd
http://www.analog.com/zh/evaluation/EVAL-ADXL001/eb.html?doc=CN0303.pd
http://www.analog.com/zh/evaluation/EVAL-ADXL001/eb.html?doc=CN0303.pd
ftp://ftp.analog.com/pub/cftl/CN0303
http://www.analog.com/zh/evaluation/EVAL-ADXL001/eb.html?doc=CN0303.pd

CN-0303

w’E
FEVAL-CNO0303-SDPZHL # bz I 191205 | I #5245 (J1) i 42
FIEVAL-SDP-CB1Z (SDP)iFAk#_ LRSS, Wil e T
SERCHE, I 1205 AV £ 45 Wit ) FL 2 22 ] X 1 A

P EVAL-ADXLO001-70Z P4k B b 1955 | I B2 3 (P1) i ik Jy °F-
L4 7482 5 EVAL-CNO0303-SDPZHL B4R _I- 11455 | 82 (J6)
$+6.0 VL JE % B2 £ EVAL-CN0303-SDPZ# |15 58 .
SDPHR [ 7 i USBHL 85 % 8: B PC_E Y USBYH T, BRI E2)
F41% USBHL 4 ¥ £ 8| SDPHR | IR USBIE 2 4% .

A

IRV E A, il i USBHL 8844 PCI& e I SDP AR _E I
TUSBHE 4% .

— HUSBili f5 @ 5r, whnl L3 I SDPHOR R K, e, i
5K 1 EVAL-CN0303-SDPZHR ) #3 17 804 .

A RSDPIRfE S, 1Z PISDP I .

ZEIE S v - N o3 O 4 T 2 E IR 5 T e e o 3
BB EMELD, HSHKIFHReadme L1
www.analog.com/CN0303-UserGuide,

ESHEHE

CN-0303#% i X 5.
http://www.analog.com/CN0303-DesignSupport

B MT-031 . L HY 4 17 %5 e 7% 19 1 20 FF F FF AGND Fil
DGND/#yi#Hi, ADIZ ],

HREMT-101. XK#E AR, ADIAH]),

L % 1CAN-688 . iMEMS )i /& 1 FIFE 45 (X 9 #T 17 FIAF
iz, ADIZ wl

% L IR T, Hank Zumbahlen, ADIZH]
Aram Budak, ISBN-13. A JEFIFCIE M 2553 BTl & k., 1991
4E10H, 978-0881336252,

IR FMF0FHR

CN-0303Hi, #% PP fili #i (EVAL-CN0303-SDPZ)
#5187 F & (EVAL-SDP-CS1Z)
ADXLOO K4 Tt
ADXLOO1#F4% % (EVAL-ADXLO001-70Z)
AD8606%{ ## Tt

AD7476 047 Tt

AD7476 Al

feiThse
201357 —1&iThRO: #iGhR

(Continued from first page) Circuits from the Lab circuits 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 circuits 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 circuits. Information furnished by Analog Devices is believed to be accurate and reliable. However, Circuits from the Lab circuits 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 circuits at any time without notice but is under no obligation to do so.

©2013 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
CN11054sc-0-7/13(0)

ANALOG
DEVICES

www.analog.com/cn

Page 206



http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html#
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/evaluation/EVAL-ADXL001/eb.html?doc=CN0303.pd
http://www.analog.com/system_dev_platform?doc=CN0303.pdf
http://www.analog.com/CN0303-DesignSupport?doc=CN0303.pdf
http://www.analog.com/MT-031?doc=CN0303.pdf
http://www.analog.com/MT-101?doc=CN0303.pdf
http://www.analog.com/AN-688?doc=CN0303.pdf
http://www.analog.com/library/analogDialogue/technical_books.htmll?doc=CN0303.pdf
http://www.analog.com/zh/circuits-from-the-lab/CN0303/vc.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-S/eb.html
http://www.analog.com/zh/mems-sensors/mems-inertial-sensors/adxl001/products/product.html?doc=CN0303.pdf
http://www.analog.com/zh/evaluation/EVAL-ADXL001/eb.html?doc=CN0303.pdf
http://www.analog.com/zh/all-operational-amplifiers-op-amps/operational-amplifiers-op-amps/ad8606/products/product.html?doc=CN0303.pdf
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7476/products/product.html
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7476/products/product.html

ANALOG
DEVICES

HEREID
CN-0310

Circuits )
from the Lab”

Reference Circuits

Circuits from the Lab® £ % 1% i1 /2 25 34 Wi 19 2= i if,
TR FWE R, [ FEER, FEH AR
B, G 1E5FIRF il thit, WiHEEZ G867
AR ZE, 55 /A www.analog.com/cn/CN0310,

ER/SERN
B 2441, 250 kSPS X-ABIADC,
AD7I7E2 S SL I ] 20 ps
AD8475 R, R, NSO
ADR445 5 VAB I 15 74 LDO XFETXE i L I IR

24{ir . 250 kSPSEEHEMIERER S

TGRS
IR IF R
AD7176-2E8 B&iF {5 #R (EVAL-AD7176-2SDZ)

ZGETRFES(EVAL-SDP-CB12)

WIS AR S
REE. mEXH. MHER
HEENRESMHSE

XF Dol HL A5 S HEAT SRR, L6 205 P PR 5 43 e St A
B M, 2R AIEF|500 kSPSHT, BigF g (ADC)
HA R &S0 PR 1AM 180, P L7 HL %t — ik B

RIRRGE, ot DHRCFESREEETRMe, ER—124
fir. 250kSPSZ-AMIADC, AN 2243 T3 BePUAS Ph 22 53 it 3
T A —ANABRERE LAL7 200 JCWE AR 73 B . B =50 kSPS
O AT

A VL I BT 78 2 430 TR 2 R P S50 1R o v LB A T
AR B A, 3 i LA 6 F 5 PR R R RS B ADCRT AR g
FREE5V, £10 VHIO VE 10 VAYFRHE Tl B T35 S 3 2178k
FACACER A R, AR H % 11 o7 R 4 i AR 4 i (PLC/D CS i
Hr), BRIT UL B R 2 A RS i AL

i

0.1pF = 0.1pF

Y1 |9

VOCM

+5V
—%OAluF

IN2  +IN 0.4x
O

+12.5V
LOW IMPEDANCE
VOLTAGE SOURCE
DIFFERENTIAL
OR IN3  -IN 0.4x
SINGLE-ENDED [—O——¢—

i AD8475

V % VIN

*AVDD2 CAN BE 2V TO 5.5V AVSS AVDD1 AVDD2*
SCLK |———o0
DIN p——
25V 4| REFOUT - SPI
0.1uF DOUT/RDY |—»—
RIN ;; as b=
10Q

o | AIN2
270pF c3
RIN c2 680pF
270, FI
100 p [

(5.5V TO 18V)

F

0.1uF

v

AD7176-2
REF+ REF-  DGND
0—' 6
0.1yF
ADR445 .
5V VREF T LinF

11199-001

% go.1pv= {;

1 Tl (55 w24 ADCHR S 23) JRBE R Bl . RSB T 2 48)

Rev.A
Circuits from the Lab® ref designsfrom Analog Devices have been designed and built by Analog
Devices i Standard i practices have been employed in the design and

construction of each drcuit, and their function and performance have been tested and verified ina lab
envi at room temg Hc you are solely responsible for testing the drcuit and
determining its suitability and applicability for your use and application. Acaordingly, in no event shall
Analog Devices be liable for direct, indirect, spedial, incidental, cor tial or punitive d due
toanycausewt dtott ofany Girauitsfromthe Lab drauits. (Continued on lastpage)

Page 207

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 www.analog.com.cn
Fax:781.461.3113 ©2012-2013 Analog Devices, Inc. All rights reserved.


www.analog.com/zh/AD7176-2
www.analog.com/zh/AD8475
www.analog.com/zh/ADR445
http://www.analog.com/zh/evaluation/EVAL-AD7176-2/eb.html?doc=CN0310.pdf
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/CN0310-DesignSupport?doc=CN0310.pdf
www.analog.com/cn/CN0310

CN-0310

B B A

Tl 5 5T AD8475K5 % 72 73 T ~H iR 4 b, %%
L H 4 A A5 5 R0 0. 815 5L 0.40% . B B R &Rl i B Jf T
FLAURS S HLBH, HDOREHIEDK, 2 AD8475M 5 VI JiF
HoWta BB 040, HHLU IS Ff i i +12.5 VIR FLin 822 53
iAo w PRk =15 VIO AR A,

YA S OG0 T+10 VISEEE ) i A FE I P,
ADS8475FIAD7176- 283+ 4 &5 RS AR PR PRI, P 4rp i)
DRINLFRAE PR s BElvp, UG 250 Al A -10 VEI+10 V,
EiE, AD8475( i tH 45 1E A 1°0.5 V4.5 V2 [l

i X VO CMEG | it fin e 5 AR G B PR e, (68wl s 3 B A
. EFRBREgP, iidkFAD7176-2 ADCI#2.5 V REFOUT
HUE T AD8475HVOCME [, 5e AL B LRI B

ADB8475 8 i gy A1 L P Fe i, DMESR B AD7176-21) R A¥
AR DIFEA3.2 mA,

ADS847518 K 2% 1 i tH E B2 BIRCIE I 2% W 4%, T4 fit 2240
Fing m )k ik LU AD7176-2% N R BT T 2 25
ML, 1% 200 TR B R 2 i, REH A Z BT R A
AR g, A BE(RIN, C1)459 MHz, ZEHEH 58
(2 x RIN, 0.5C1 + C3):/9.8 MHz

WA EADSA75, MR Z RIRES , B-IN 0.4xHi A%
Hu, IFXT+IN 0.4 A NG5 5

AD7176-2 244 . =-A ADCXFADSA75Hy ki i EAT AL, Ik
B, B R IR I Ak nT £ X5 SPSE
250 kSPSHy i H P ol SR AT IR T,

AD7176-2R[ i B AP & FE 5 T A BB ZE A . ADC
S Fi R = 50 kKSPSH B Il 3 3R, AD7176-219 o0 6 i 1k
feA17.247 (250 kSPS); 20.847(1 kSPS); L)% 21.741(50 SPS),

Fel 247 i X B3 I 1) 24 28 96 4 200080 ARG A, e i o
Hy250 kSPSHE , 47 B0 I HUBE S 2030 WV s, HERE,
BRI, KM AR 10 VIR A TS EIR RS, o
LRl R A B H20 V p-p,

35

30 7

25 /

z
o 20 /
[
2 /
z
n 15
: /
x
/
10 /
/
5
| ‘4/,
0
1 100 10k 250k

11199-002

OUTPUT DATA RATE (SPS)
FE12. 3977 KA HH 7 15 i Y A 3
AR PERUATEE R, P16 2120 Vil & R A TS B T
AW
AR PR = log, (FSR/3 75 FRIE: 7)
A0 WEE = log,(20 V/30 uV) = 1934

P3390 AR A 2050 R 5 i H RO 205 i i
BORAZR, ARG,

23.0 160

140

N
N
3

DYNAMIC 120
RANGE

N
N
=}

\\ 60
EFFECTIVE 40

N
o
3

EFFECTIVE RESOLUTION (Bits)

N N N
o [ [
S} =} 3
[
© [
S o
S

DYNAMIC RANGE (dBFS)

20

i
©
3

0
100 200 300

OUTPUT DATA RATE (kSPS)

3. 5050 W (B 75 RO R 5 i B 1 B9 26 7
S RE 32977 RS e P 60 Ay WA e AV M 7 0 AL (32 75 g 7 3 LA
FK06.6), AR WL A AR TOR RS S MR, TR
SRLP2.74L, BGRENA R PR kR, USRI
BRI, WARGIFR, @itR)E, 19360 A0 P
A H T 16.600 MR ARG 7 B, X — 4R 5AD7176-2
FETCG PR AT OU T, i i 2 =42 4 250 KSPSH 1)17.2
PrTEE A A A EL . KRB0 RS, XREH T A
CRH£10 VAE SRR E, midFE+12.5 V&K,

=
©
=}

(=}

11199-003

Page 208



www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2

CN-0310

FE4 2R s BB N 25 R e, FWEFE(FSR)
HppmE IR,

10

T\ [
NN )/
\\/

-12.5 0 125
DIFFERENTIAL ANALOG INPUT VOLTAGE (V)

Pel4. FRAFHELRPE(INL, LAFSREYppm iR ) SHA HIERI K F
BRI EE S A TR ERRA, ek
BRAE TN o L 0P RE B A5 R0 N\ 8 ) 28 AT 5028
5 FnE 643 B % 7 —1 dBFSFI—6 dBESLL K& 1 kKHZ1E 5% 3% 1% %,
THyPERE, HAudio Precision 2700 2 51|35 45 I8 7= Az 1) 1E 5% %
H 5 AADS8475,

INL (ppm FSR)

11199-004

0 T T T
—1dBFS, 1kHz SINE WAVE
-20 DYNAMIC RANGE = 106.5dBFS T
SNR = 105.4dB
—40 THD = -97.8dB -
SINAD = 97dB
-60
o
2 80
w
5
= -100
a
s -120
<
-140
-160 4
! il
-180 —1
—200
0 20 40 60 80 100 120

11199-005

FREQUENCY (kHz)

[&]5. AD8475% AD7176-21#FFT: fiE(1 kHz,
—1 dBFS#y A 5. 1638445 FFT)

Page 209

T T T
-6dBFS, 1kHz SINE WAVE
-20 DYNAMIC RANGE = 109dBFS [
SNR = 102.6dB
-40 THD =-103.2dB -
SINAD = 99.9dB
-60
@
2 80
w
S
2 ~100
i
£ -120
<
~140
~160
-180 {
—200
0 20 40 60 80 100 120

11199-006

FREQUENCY (kHz)

6. AD8475% AD7176-2fFFTHEFE(1 kHz.
—6 dBESHy A\ &% . 163845 FFT)

A RO R AR R PR R e PRRE, U €AY BRI S bR
(PCB)Mii Jiy, #HLLL K KR LA DH, TS
B, WS HHREMT-031, R #HMT-101, AD8475% 4 T it
Je AD7176- 2848 Tt Bk & 7 5 Hk M BH P A B0 R L 8% A 1)
)5, 2 WCN-03108 =7 H5.,

BRER
FI1FT 7R AL v, ADS475RT e 3 4 0.4, A5 4% 1 0.83%
di, WM ERRTE R 10 V R EERIE5 V, SFERBILEE.

A FH S AD8A75 8% 11 1) 3 — 4% 1 1 T 3£ #: AD7176-21)
ANO/AN15| i,

ADR445 5L i v R 5 7] 2546 0 B AT 300 mV 22 1) ADR45505

B RV S5l

WEEXK

TEM AL T 3%

e EVAL-AD7176-2SDZiFAl AR Fik {4
o Z T F & (EVAL-SDP-CB1Z)

o FEEE AR

e Audio Precision 2700 Z 5| (32 FHiA)
e PC(Windows 324 8%.6417)

o 7 V9 VE i e BE L R



www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
www.analog.com/zh/ADR445
www.analog.com/zh/ADR4450
http://www.analog.com/MT-031?doc=CN0310.pdf
http://www.analog.com/MT-101?doc=CN0310.pdf
http://www.analog.com/CN0310-DesignSupport?doc=CN0310.pdf
http://www.analog.com/zh/evaluation/EVAL-AD7176-2/eb.html?doc=CN0310.pdf
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html

CN-0310

B

AD7176-2PFAE B — ko, Hr&h A RN,
Z A 25 Windows® XP (SP2). Windows VistaflilWindows 7
(32frsi64hr), R w A ABIETT, TR
[ setup.exe L1,

WP, PR PR Al R FnSDPHR 3% 2 B PCHYUSB
Ui, BIARPCHENS IE#H IR IE A R 5%,

SEROGAE TSR, HFEVAL-SDP-CB1ZGE it ¥ 8 2 A ok H b
#B)EH BIEVAL-AD7176-2SDZ, 4K Jig | FH B 2% A4 it 45 K¢
EVAL-SDP-CB1Zi% B: | PCI{yUSBES 1,

o B PEAS RGeS, A BRI A XHEHE . XA v K
TR,

POWER
SUPPLY
VTO9V

L]

J40R J5

PRECISION
DC SOURCE

}8

EVAL-AD7176-2SDZ

RESMR

A RAE AR T IR e B S B, B 5 UG-478
R .

P 7 S DN ik 15 L O D REHE P

AR PR, WERER R T SRR

o (55 ML TFI8%GH_EIA2FIA 3% A v A 2| AD8475,

o KAF BRI E CIYSLOFISLIONE ¥, WIHFR HISIA2FN
A3ME5 1% HZE AD8475% A it

o 310 Q (0603) B IR64FIR74, HFADS475% i H: &
AD7176-2J AIN2FIAIN3E | Jil,

o BEERIR R IRII0FIRI20M BH(INUG-478 F F 5 7
Fi7R) o

PC

EVAL-SDP-CB1Z

120

PINS
CONA
va OR
/
CONB

11199-007

B 7. i i & 2y e A P

Page 210



http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/evaluation/EVAL-AD7176-2/eb.html?doc=CN0310.pdf
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD7176-2
www.analog.com/zh/AD8475
www.analog.com/zh/AD8475
http://www.analog.com/static/imported-files/user_guides/UG-478.pdf
http://www.analog.com/static/imported-files/user_guides/UG-478.pdf

CN-0310

EZ5H

CN-0310% 1 32 F5 ..
http://www.analog.com/CN0310-DesignSupport

UG-478: AD7176-2 BF i le—24 1), 250 kSPS X- A ZUADC,
AT I20 s,

John Ardizzoni, 552 HIHHE #5977 Jear 2 S 15 7 o KRS 6 )
39-09, 20054E9H,

HFEMT-004: ADCHi A K7 ] [h] Y —TC 152 75 A2 P20 A2 557
ADIZAH],

HFEMT-022. ADCZEMIIL. X- A BADCHE Y, ADIAT],

BFEMT-023: ADCRHIV : X~ A BIADCH5 R B2 F1
ADIxH],

HRRMT-031: LB 54 9 4 # 4% 1Y 72 7 Hf #F TP AGND Fit
DGNDAYi#H], ADIZF],

HFEMT-074: #FBADCH]ZE7}M i 54, ADIAH],
BREMT-075: mFADCH] ZE7} i s)as ik, ADIAF],
BREMT-076. E} 507870 #r. ADIAT],
HFEMT-101: KA, ADIAH],

AR F M F0TEGR
AD7176-2% 4% 10t
EVAL-AD7176-2SDZ. AD7176-2¥F4k bt
ADSA75% 48 T W AP Adi b
ADR445% 35 F it

E S

2013512 —E{TRROE & TTARA
B EBUBR AL e seessssssase s sssssssssssas

2012411 3-BRA0: #IAKE

(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 Labreference designs at any time without notice but is under no obligation to do so.

©2012-2013 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
CN11199sc-0-12/13(A)

Page 211

ANALOG
DEVICES

www.analog.com/cn



http://www.analog.com/CN0310-DesignSupport?doc=CN0310.pdf
http://www.analog.com/UG-478?doc=CN0310.pdf
http://www.analog.com/pcb_layout?doc=CN0310.pdf
http://www.analog.com/MT-004?doc=CN0310.pdf
http://www.analog.com/MT-022?doc=CN0310.pdf
http://www.analog.com/MT-023?doc=CN0310.pdf
http://www.analog.com/mt-031?doc=CN0310.pdf
http://www.analog.com/MT-074?doc=CN0310.pdf
http://www.analog.com/MT-075?doc=CN0310.pdf
http://www.analog.com/MT-076?doc=CN0310.pdf
http://www.analog.com/mt-101?doc=CN0310.pdf
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7176-2/products/product.html?doc=CN0310.pdf
http://www.analog.com/zh/evaluation/EVAL-AD7176-2/eb.html?doc=CN0310.pdf
http://www.analog.com/zh/specialty-amplifiers/differential-amplifiers/ad8475/products/product.html?doc=CN0310.pdf
http://www.analog.com/zh/special-linear-functions/voltage-references/adr445/products/product.html?doc=CN0310.pdf

ANALOG
DEVICES

HEREID
CN-0313

Circuits

Circuits from the Lab® £ % 1 i 42 £ 4 it 9 2% ¢ i
w HE P, [T F 58k, a2
erom the Lab sum s omre switmm, maesam

eference Circuits BCHEAE#F, &5/ www.analog.com/cn/CN0313,

ERISERN

+£15kVESDff4. 3.3V, 12 Mbps,

ADMBASSE | o o poe ik

EMC COMPLIANT RS-485I A& 22 {R P EH BR

PR FOIR ST
BB TE AL R

CN-0313B3 ¥ ¥ {45 (EVAL-CN0313-SDPZ)
RVHFISRA S

[REE. wEXH. YRER

EHERTEE SIS
PEI L1775 Ha B 5 P ADM348SEM % 28, & 2ot B E DI K i)
R A P (EMO) IRV R, AT IZ IRS-48518

Vee

ADM3485E

= TVS
CDS0T23-SM712

PROTECTION SCHEME 1. TVS

Vee

ADMB3485E

i F PR = HAR S, AR O 5 R AR I T R R T R
fiE, WRERCR 2% Fn O 37 i B8 T =2 TR Bl 2558 HLREAS Vi IR]
TAE, PRPvEAT S # e e (ESD) . L B 2 1% 25 fik o B
(EFT) 0 i 0k 35 ——4> B H1IEC 61000-4-2, TEC 61000-4-4
FIIEC 61000-4-5krEE X, A HL % 18 F] ADM3485E 2 HiE 25 3o
B UEAIRS-4858: NESD, EFTHIALIA(H W& %5 TAENER)
(E3iAR

ADMB3485E
TBU-CA065-200-WH

io

L
$1200

NENGE

Z

TISP
TISP4240M3BJR-S

CDS0T23-SM712

PROTECTION SCHEME 2. TVS/TBU/TISP

TBU
TBU-CA065-200-WH

O

3{1209 o, @__L
=5

GDT
2038-15-SM-RPLF

________

T
CDS0T23-SM712
PROTECTION SCHEME 3. TVS/TBU/GDT

11250-001

1. ZAEMCHf#¥ ADM34SSE(R $11 L i (SR PE R Bl . RSB0 I A 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 drcuit, and their function and performance have been tested and verified in a lab environment at
room temperature. However, you are solely responsible for testing the circuit and determining its
suitability and applicability for your use and application. Accordingly, in no event shall Analog Devices
be liable for direct, indirect, spedial, incidental, ] ial or punitive d: due to any cause
whatsoever connected to the use of any Circuits from the Lab circuits. (Continued on last page)

Page 212

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 www.analog.com.cn
Fax: 781.461.3113 ©2013 Analog Devices, Inc. All rights reserved.


www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
http://www.analog.com/zh/circuits-from-the-lab/CN0313/vc.html
http://www.analog.com/CN0313-DesignSupport
www.analog.com/cn/CN0313

CN-0313

B B A

AE Tl AL AR B P, RS-485 i L brdf 2 i e T H2
HELR BE AR —. RS-485§2 A Rgi 2 22
SRR AR, XS RS W AHERARAZE . RS-485H B 45 «
R, T AZift, wi%n, %5 Az,
WA PHVAC), fR%EF50), BpLEEH s,

XS hRi R, Wi, BIREEED, BRI
i FL 2 e e 7 A A8 R A HL ORI A T . 1R
N G R PR R A AR BEAE B AR S T AR, T HLRE B AE
PR REE BB BB T IEW TR, T iifRixseiit
REMBAEHL R MBS BT T, WA S EMCHLTE

WL EMCHREIE AR B, HAS R, P2 2048 ™ i
TER RS R R0 B BeBRE L5 B AL . IR B T3 8 A
PR 11 v i 06 54y B AR B T B — B 43, AR R Bl e —
Z o PR H B 6 200 B B S RO 2 2 7 T R A A R i Y 5
AR LR S .

IEC 610008175 52 X T —HEMCH 2 M3k . fERAMIE T,
Bk A BL i % IR B IR B S L M T =R Rk A
e IEC 61000-4-27% Hi j# F,(ESD)

e 1EC 61000-4-4H, e 3 5745 Ik o ¢ (EFT)

o IEC 61000-4-5H Jfifif %

ESDFIEFTH A R EFHif ], ik oh 58 EANREFEAR T, H
T A8 B S b TR TR Ak b B 5 HC i R 4% T RE
FLESDeEFT I 3 H RE AR S & 3 A B . th TESDAN
EFTH SRR, BT s R s iz, H
LI IBAE R R RE KR R, PR AR E AT X AR £
B R D 7 G A 1) B o 11 2 R ESD L He (8 KV fne e v A

15KVZE A LA 2 KVINEFTHUR GRS, AR 5 5648
Pmso KV SRR, R IR SE RS TR 1,

1. 1L = MR EEHRPEI

RIFH=E ESD EFT (kV) | jRiE(kV)

1.TVS Bl 8kv; | 2 1
ZEEJCH: 15kV

2.TVS/TBU/TISP Bl 8kv; | 2 4
AR 15kV

3.TVS/TBU/GDT BefpiceR . 8kv; | 2 6
IR 15kV

P21 7REVAL-CNO313-SDPZAR L I o ML AR LA =
ANADM3B4SSEZ M, BAS T — MR R, R
105 RAEBTRMEA SR R M ESDFIEFTER $r, JF42TH AR
PR,

4 XEVAL-CN0313-SDPZHR i) 52 8 U it 32 Ff 4, A4
B, A SR eGS0
www.analog.com/CN0313-DesignSupport,

VS

| Vir

T um F—h a hil

- e lmf’[-— ,- EDE -
r S ._= ‘EH

* 1a Do *=u.'+!'-.’!‘ .‘I.J: .

1:5“ " T'-'a,.fTELJ, TSP ypem

EVAL-CNO313-SDPZ

3.3V Robustneas Brd

11250-002

2. EVAL-CN0313-SDPZ#%

Page 213



www.analog.com/zh/ADM3485E
http://www.analog.com/zh/circuits-from-the-lab/CN0313/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0313/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0313/vc.html

CN-0313

ADM3485E /& —#3.3 VIEShFE R Rk 8, EAMTFL A
P B I O TS . ' R % 7312 Mbps, B2k
BII(AFIB) E iy SR RS A7 VE+12V, Bl it DI
BIMIR S 2, ROT B, B 28 A2 i
AT Ao A R, B o 28 DEFIRES - i i 7% 4
WP, A BRLGUR S

WL 5 1 O e 20 o 434 4 5 T A B2 (V FIGND),,
0t 4 B = A ADM3485E 8 A

DEFIREE 4 A\ it LK1 E LK6¥E B . %45/ ADM3485E
Wi, LK2, LK4FILK65DEA 3, LK1, LK3F1LK55RE
Hk, MFAMRNS, MEAEBBESIMEV, ; IE
BERZ | I MZEGND; i BCEEZ S| M5
T W25 F A B B . A DIRH tH RO | /42 3 20U 5
JHVE e T B A

EVAL-CNO0313-SDPZif 3f %8 ADIZ &l iy ezLINX ™z
(EZLINX-IIIDE-EBZ), I K %% JF kK F &
(EVAL-SDP-CB1Z), % #:#3]8¥+SDP#ezLINXHR |- [)JUART
FIGPIO#: 11 5 ADM3485E 8% 44 (138 48 1/OtHE , 1/OXEREF
B Be B K2R

2. ezLINXFOSDP /O E, BhkfrE

ADM3485E /03|l | SDP/ezLINXi&EE58 TR
TVS RO UART_RX LK7 (A)
RE GPIO_0 LK1 (C)
DE GPIO_3 LK2 (C)
DI UART_TX LK8 (A)
TVS/TBU/TISP | RO UART_RX LK7 (B)
RE GPIO_1 LK3 (Q)
DE GPIO_4 LK4 (C)
DI UART_TX LK8 (B)
TVS/TBU/GDT | RO UART_RX LK7 (C)
RE GPIO_2 LK5 (C)
DE GPIO_5 LK6 (C)
DI UART_TX LK8 (C)

ADMB3485E & 1% & F45 W 2% 36 T IR B 0 22 20 S 4k 5 I (A0
B). PRip s TR 2 MRS,

Page 214

EE - (TVS, mELFR), /T —47T
ff, Bl BournsZ m] #J CDSOT23-SM712, & & EVAL-
CN0313-SDPZ I i I 4% v A 25 (TVS)FE 51 . & H A
I TVS B Ak, it il )5 I RS-4855758, fHH
ZRVRATFE DML Sy, Al SZ F5 A JEBIRS-485(% 5 fndt
B R . EIEW TAERME T, TVSHA R &4 bk
Pi. RAESEWGOE, TVSHEANE BEHi, HR5
MIEFff FREmmER . Ria, ©HBEZREMN
ADM3485E#: 54 51,

L PR T R PR 8 KV (Hefi il HL) A5 kV (%2 /U HLESD
R, 2kV EFTARFIL KVHLI RS,

InCDSOT23-SM712% s Tt Brak , % &1k % JyRS-4851%%
gimieit. DLT PR TR BT CDSOT23-SM712, f2
BBt 0F AL T 19 B e 2 L B PR

FESE A D5 R b (PP I TVS/TBU/TISP), CDSOT23-SM712
TVSHR IS e ffdn, TiiBournsZ 7] TISP4240M3BJR-SH2
B2 — e fRdn . TISP4240M3BJR-SJ — ik 5e 4x 8 iR U L I
PR 5 (TISP), TISPJE — kBl &5 i IR 5 . 24 i I g
PHUERE, TISPRE SRR G He e 12, R4 IR W AL e
MADM3485E%: 55 T,

BournsZ2 H] B TBU-CA065-200-WH [ 7% 1 81 ¥ 5T (TBU) =&
AR R P A, AL TR R R A
Z ], ORI AR, TBUR —kid i Al Bids i, fETE
U T I8, fEFHRRRIXT, & BAMR &Ry BHHT LA IR
HeE, MR ZRRAL & RS kV (L) Finl5 kv (%
L) ESDAR$, 2 kV EFT{R$F04 KV HLF R,

5 =R R (E 1P TVS/TBU/GDT) LAEE 3L 5 R 471
Ji R2MML, %07 # AR % (GDT)mETISP, GDT
£ %7 LL Al A TISPAR $ 5 2 58 & B ik i i S $R Al PR 7
GDTR A 5 B 1251k, RAULRHbise bk 42 LABs a1k
o EBAE . FriEGDT A BournsZ 7] 112038-15-SM-RPLF,

Ve R AP 7 S B 58 KV CHE ML) LS kv (2 Uik
HESDIRYY, 2KV EFTHRFG kVHLI R

ADMB3485EH —/M120 Q5|15 B2k | IIHHE,



http://www.analog.com/zh/circuits-from-the-lab/CN0313/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0313/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0313/vc.html
http://www.analog.com/zh/evaluation/EVAL-EZLINX/eb.html?doc=EZLINX-IIIDE-EBZ.pdf#
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E

CN-0313

B PRV S5l

#EVAL-CN0313-SDPZAR Wi f13.3 VEV M, o ]t
45N ADM34SSERF T YV IR A & . R EFn s 2 vl
W B H /N ADM3B485SEHL IR AT MR, I3 PR,
fa Sl Bi R AL 23 T EREBIDI, SR B4 0% th v @ L AFHB
R M, Bl it rT @ RO A v Ui, Bk
BB E BT, %R E T T A=A ik,

SIGNAL
GENERATOR

o O 00O

00
[o]° O

o]
0|
o)

3.3V OSCILLOSCOPE
POWER
SUPPLY

]

ol Q °

Q|RE [+]c i -C

Q|DE A -
| 3 E

Qo [=]c

[l 3. S 26 P i s ¢
HRAEIEC 61000-4-2, ESDIMIAT AL A & 7k, B4
TR RIS AR, B T H TR A AR S D 1 R
FHE . R 2 SHORTERE,  BCRAR R A AR ff D00 3 11
Bah, EEEBCRIFAEREA A R —E IR, A
SR R I R 22 i H R O

6009

11250-003

*FIEC 61000-4-4 EFTIA, {3 A& HACREFTR &
Joic oh B A R A ZR R IR MU RN . ST AR A AR L g
TR A, ROk ST bl B

IEC 61000-4-5H3 I 34 & 7 7 BAd i A5/ 25 W 2% (CDN),,
PSR B ZE i A £ D25, IRIEHRE 3k, Bm

52 WA~ 80 QL HL BELER X WA 3 1R Pl 48 7 FL 3 K
WK BE , FFCDONELEAMBG M, LUK I R A 3%
O B A 5 AN e He 2 ) He

Vee

ADMB3485E

__________

1
P Lo 800
S PROTECTION |
3120X|COMPONENTS| 1
A 1
FO—T
1

__________

11250-004

[El4. IEC 61000-4-5H j CDN%iy A ADM3485EH 1% &'
ASCHEA P BT PR B 2ok ADMB3485E, 283 S0 3 ¢
PRI L AN I EMCHe At A 2 R B IE
A FezLINX iCoupler’fg B X NP RIMBEMELZEE,

%2 http://wiki.analog.com/resources/eval/ezlinx,

A REMCH) HABSCHE [, 335 1 1A

http://www.analog.com/rs485emc,

Page 215



www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
www.analog.com/zh/ADM3485E
http://www.analog.com/zh/circuits-from-the-lab/CN0313/vc.html

CN-0313

EZ5H

CN-0313¥% i X F5 . :
http://www.analog.com/CN0313-DesignSupport

ezLINX™ iCoupler®F7 854 LI FF R 3035 . exLINXBRPL A []
=]

it N GE I EMCSfe 28 RS-4854 I i% i+ T.H

Marais, Hein, W FHZEiC AN-960, RS-485/RS-422H1, % L jiti i
i, ADIZT],

Electromagnetic Compatibility (EMC) Part 4-2. | Fniil &
BeIy—i LR DL E K (TEC 61000-4-2)

P A A B PR (EMC) 5 4-477 « I3 0] g 25— vl Pl il I A/
ZE Y LA E MR (IEC 61000-4-4)

HURE A PR (EMC) 554-5°15 . I 2 b D — IR Tl Db
MR (IEC 61000-4-5)

R F M FOVE (LR

ADM3485E% 4 Tt

Z%JF% F & (EVAL-SDP-CB1Z)

ezLINX"™ iCoupler* I 8§45 I JF- & ¥ 855 (EZLINX-IIIDE-EBZ)

AR FUG-400: ezLINX™ iCoupler®fi 25 £ I H- & 2 5%,
ADIA ],

CDSOT23-SM712—K MG TVS M E ¥ F M, Bourns

TISP4xxxM3BJ i JE {7 & 41| (TISP4240M3BJR-S) % 2 F 1t .
Bourns

TBU-CA % %1|—TBU® & # /% $ 2% (TBU-CA065-200-WH) %k
2T, Bourns

2038 Z 51 BT HR = F A G S M HL % (2038-15-SM-RPLF)
¥ TFH. Bourns

fBiTmhs2
201352 —1&1ThRO: #iGHR

(Continued from first page) Circuits from the Lab circuits 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 circuits 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 circuits. Information furnished by Analog Devices is believed to be accurate and reliable. However, Circuits from the Lab circuits are supplied

"as is" and without warranties of any kind, express, implied, or statutory including, but not limited to, any implied warranty of merct bility, noninfring

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 circuits at any time without notice but is under no obligation to do so.

©2013 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
CN11250sc-0-2/13(0)

Page 216

ANALOG
DEVICES

www.analog.com/cn



http://www.analog.com/CN0313-DesignSupport
http://wiki.analog.com/resources/eval/ezlinx
http://www.analog.com/zh/content/RS-485_EMC_Compliant_Board_Page/fca.html
http://www.analog.com/AN-960
http://www.analog.com/zh/interface-isolation/rs-485-rs-422/adm3485e/products/product.html?doc=ADM3485E.pdf
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/evaluation/EVAL-EZLINX/eb.html?doc=EZLINX-IIIDE-EBZ.pdf
http://www.analog.com/UG-400

ANALOG
DEVICES

HEREID
CN-0314

Circuits )
from the Lab”

AR
Reference Circuits ook

Circuits from the Lab® 2 i i1 /2 2234 Wil 19 2% i if,

FE)TFNE R, [ FTZER, I AR
G155 FIRF il thik, WiFHEEZ 87
AR ZE, /A www.analog.com/cn/CN0314,

EREIBEBN

e TR PTG . LI
AD8420 s M2 K
ADRO2 R 5.0 VIS 8L I

* ARIHFE R 2R ST HC B 4-20 mATARR 4 BB 4 Gt 28/l 28

DRSS
Pl 1 73 FL % R R T — kATl A58 B B S RE AR O 2 1Y

GRS
B ERTEM R

CNO3147F{%#K (EVAL-CN0314-EB1Z)
SRR

FEE., fEXH. Yrlisa

AIFCE 4 mAE 20 mARFRAE R K B Y, TCHE R

iR ZEDT

1%, BERTLAR —AN JF 5L AR5 22 50 i A AL e f60 al L O

i th R R 2% (D),

el P PR i Y 1 e 25 (1&15)

AT R B4 mA S 20 mAHL A

P5-1
>
| |<_ ————— —————
sy CIRCUIT lcircuiT *+ lamp . All'-l%ogo N
m. m.
FoRo2 1oomv 100pA TO 200pA
| TO lo1
{7 Rég gR2 990mV Q
226kQ3 3205k ﬂ -
R3 330pF
11.0kQ 0V TO 10V
P21
+VIN 20kQ +IN
R1 p3 .
0V TO 5V 5.05kQ 0 LOOP
OR MW
0V TO 10V 0V TO 5V Q1 <> SUPPLY
R5 L AD8420 Voul ZXT13N50DE6 12vTO 36V
o $ 3.3nF e
REE
P22 o 20k + -IN s A lo1
-VIN
ov 330pF lcircuir g 2500
T — ® RLoop
v
3.9mA R9
NOTE: R1, R2, R3, R4 AND R5 ARE 0.1% TO | Vgo$ 500
200pA 19.8mA 0.1%
P5-2
—_—
lLoop
VRg: 195mV TO 990mV . =
LOOP 3
GROUND 3

P 1. G40 Y 2 55 A4 rEL 250 W] P 8 0 0 4% VL B (74 mAZE 20 mA %y i)

Rev.0
Circuitsfrom the I.ab® reference desgnsfromAnang Devices have been designed and built by Analog
Devices ing practices have been employed in the design and
consuucuonofead\urwﬂ,andﬂ\arfumhonand performance have been tested and verified in alab
at room temp you are solely responsible for testing the drcuit and
determining its suitability and appllcabdrtyfor your use and application. Accordmgly in no event shall
Analog Devices be liable for direct, indirect, spedial, incdidental, ial or punitive damages due
manyczusevwla!soevermnmcﬁedtoﬂ\euseofanydmnsﬁomﬂ\elabamm (Continued onlast page)

Page 217

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.

Tel: 781.329.4700
Fax:781.461.3113

www.analog.com.cn

©2014 Analog Devices, Inc. All rights reserved.


www.analog.com/zh/AD8420
www.analog.com/zh/ADR02
http://www.analog.com/zh/circuits-from-the-lab/CN0314/vc.html
http://www.analog.com/CN0314-DesignSupport?doc=CN0341.pdf
www.analog.com/cn/CN0314

CN-0314

BETFEF TR % . A0 7 IR T e Tl 3k 2 4 1 i FH i G
. FERR G0, IRV LIEEZ0 VESVEO0 VAL VI
AL, VRIS, A2 450.2 VE23 V02 VE48V
iR, SoRA2.5 VIS VEEERRIRIIADCIHER . 1ER
REHERE, HIEH R 12 VE36V, 1B A7V
%36V,

T iZap R nTLIRCE R, Pk, PABEABaT LARIR
Feee TR Gt s Fn s e as , DATRTREAR 25 10 IR 2 A7 20K

B B A

HLES 15 BRAD8420, Xt — i Hk T[] 45 HL IE I B R A O A 3R
R %% 134 T A4, ADS4209143 iy fiw A i H
P, SERGAGRBORE AR, AD8420 ] A HOK 55 T sl
R T HUHF (5 5 T AT ZOBOR PR, AD8420 A7 HL s
P )RR, eSS MARBRIETLS, X8R
ADSQ208 ML 1 K % B A Ge A RO A BT AE R . It
i e 2 1A AR S 8000 2 FhER A . RIG H S A
i RSP, 0 BRI FE(0 VAR T 5 KAE 480 pA) F g i
TRFE ], KL P AD8420 8 R I A AL Tl i i Fo 2
B,

RGEREE

P 19771 g 4mA 5 20mA K S 83 L 1) WAL L B I, Pk 3
FEAUR T mAK AT, AR APRBS R KSR
A0 VESVRIOVEIOV, AILL#Et APkt RIF,
Pk A B EVE 2 50,195 VE0.990 V, g AD8420) 7%
S AR ERRA£1V,

ADS42011 )y Aot A — A~ ZERSLE 7 I8 % 2% (40 kQY/3.3 nF), 4
TiA1.2kHz, &7 —ANBIGE I8 3 2% (20 kQ/330 pF),
WH24 kHz,

AD842011y [1] 42 F IE I Dot 2R A0 S R JBCOR 2% 19 22 45 Fan A\ FELTE HE B
FEHFBFIREFS [z H, KRG, SAEQIIN0.195VE0.990 V
B S 70 PB4 3.9 mA E 19.8 mAHL I, it R9 50 QA& i
%ISE-O

a8 e ROAS: 00 VL BELA) P i L5 HL B LB FIQUIBL IR, HAS 4%
AD8420H jit]

AMP°

AD842011) 545 ek i I v P i J B AT T F P, 4 AE+IN
F—INZ [AIHEN0.195 VE0.990 Vit i A R ERE, HiG B
100 pAZE200 pAZ [, 1% HLIRHL I 2 R niE T RO LI, i
BRI I E 4 mA ST 20mA, Ik, RIS AL
A DL S A3

I LOOP I AMP +1 R9

R AR TAE, AR ERELAKRT7V, DME
79 ADRO2JE i L FE IR 4R A 78 43 O 4
VioopsuprLy > 7 V + RioadlLoop(max)
FF250 QIR )\
VioopsurpLy > 7 V + (250 Q)(20 mA)
Pt
Vwioopsuery > 12V

PR v DR R [ R R AR R 36 VIR KAED .

AD8420/)— AL H S BLDUEE e v R IR 5 ), 3% 51 I
1 WM B FBOR AR R IR A, DA D TR G 8 HL B
MIIHFE, BRAFIZ ] 23K

H VAEESIE R TAE, R AA AT E, Rk
i ZRI(50 QA M HLEH)

PR B AR E FF

AD84201Y 22 43 i A\ LG [ BRI A £1V (R K AE) . P,
T T REHE S H Y ol A R TE L, F R T LR
2% 50 VES VB0 VE10 Vi AN #E#i%0.195 VE0.990 V,
TS XA AT IR ARG L% P R1, R2, R3fiIR4
HAH -

VIN i —0.195V+VREF -0.195V _ 0.195V )
R1 R2 R5
VIN ax —0.990V +VREF -0.990V _ 0.990V )
R1 R2 R5
/E\:FP:
VREF =5 V
R5=1kQ

X0 VRS VI ATEE, MR X2 0] 53145 81 55 5K
3fns R4,

0V-0195V 5V-0195V 0195V 3)
R1 R2 1kQ
5V-0990V 5V-0.990V _0.990V (4)
R1 R2 1kQ
FIH % 30 % 4ok I RIFTR2 A9 AA -
RI =5044 Q
R2 =20564 Q

XFF0 VELO VA ATEE, MR 1% 20 535 44 2 %
K5fnse,

OV—O.195V+5V—O.195V:0.195V (5)
R3 R4 1kQ

1OV—O.990V+5V—0.990V _ 0.990V (6)
R3 R4 1kQ

Page 218



www.analog.com/zh/ADR02
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420
www.analog.com/zh/AD8420

CN-0314

[RIRE,  SRATAH b 18 % v P8 -

R3=11088 Q
R4 =22603 Q)

EVAL-CN0314-EB1ZHR#Z LI LB AN T . SEhRAL i b, 270
TP fi HEALEIARRAER0.1% LRI, DRI e P A ] g 2R TR iR 2
RI = 5050 Q H.R2 = 20500 Q
R3=11000 Q H.R4 = 22600 Q

A TR AR P Sl el DA DL S5 N X
Ser AR S B R IR IR 2E

FFOVE5VEA, VREF=5V, R1=5.05kQ, R2=20.5kQ,
HR5=1kQ,

152 (%ESR) =
(Rl)(szRS)(V'N VREF]
R1 R2
[(R1)(R2)+(R2)(R5)+ (R1)(R5)]50Q

16 mA

—1Q1(ideal)
x100%

(7)
BRI 2E (%FSR) =0.078%, e, VIN=0V; IQl=39mA
HeiEiR 2= (%ESR) = —-0.033%, Hrp, VIN=5V; IQ1=19.8mA

ghB JPTFOVEIOVH A, VREF=5V, R3=11kQ, R4=
22.6kQ, HR5=1kQ
KR (%ESR) =
(R3)(R4)(R5)[VIN VREFJ
R3 R4
[(R3)(R4) +(R4)(R5)+(R3)(R5)]50Q
16 mA
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HLBHR6 FH T A& 4 mAE 20 mAfES, IR HEE k0.2 VE
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R13 =4560 O
R14 =24000 Q

PR AR b B R A PR BEL RS B i BT ETABREO. 1% Y FRLEHL, ]
MAER AL BT PRI, bR BE R v BELAY SE PR T

R11 = 1580 Q FLR12 = 23700 Q
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HRE LB BB A IX e, B S AT IR ZE T TS T
X022 VE23 VI i, VREF=5V, R11=1580Q,
R12=23700 Q, HRI10=1kQ,

KRR ZE (%FSR) =
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R10 R12 R12 }
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(15)
KR IE(%FSR) = -0.190%, FHrpr, VEB=02V; Vo0
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6. i # il aF iR FZ(%FSR) S A (V5 : 4 mAZ20 mA)
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ADCIAFH#HBFIRTID LR ENE, ARG ELA
LI 2 ILCN-0300, THEIES WiZRIEEEIL.

E{EEBY

TV PWME I S i, DA A O 5 /D BE B 94 mA %
DL B fpe KT BE IR 20 mARR . $RBLIRHERR Y, 1 #define
CalibratePWMZ KAl oA & s BB BRIZTRIT .
EERHEPWM, $: 1B (USB-SWD/UART) 4 i EH: 210
PC_LHyUSBuG . Wl “H8 4 Zeuh” % COM 1 & & F2 7
KA B AR PI B PATRERET

Fe Edit Connection Wiew Window Help

MNew Open Save

N[ 2 B X

Disconnect | CloarDaka  Options  ViewMex  Help

B HEPWMET, BB VLOOP+FIVLOOP-# H v e 52 5 K5 1
BRI R . PWMARHER PR S — 7 IR DACLL X B 20 mA
Hith, SRS WIEEEPWMPA B4 mAK ., FTi%E4mA
120 mA%y H FPWMARHD 2 776 2 N7
UARTHEL & 4 I 57 619200, SE(HRAr, JoMet:. ==
il AnRA S BB SPCHE, WAl LAY FH Hyper Terminal
sk Cool Term 1 {5 i 1 &5 F )3 ok B/ %R 7 RIE4 UART
&R, mEBRR,

TR ARER PR EN, BEERZWmPRAIT T
T, SR J5ADuCM360 UART Y H k& U 2% 7 5

= @

FWM Calibration Routine - calibrate to Z0mA

PWM Calibration Roucine - calibrace co dmd

COM3 [ 19200 8-N-1
Connected 00:00:08

Fresz 1 to increase Output current - Press return when ready
Fress 0 vo Decrease Output current - Press return when ready
Press return when Complete - Press return when ready

Fresz 1 to increase Output current = Fress return vhen ready
Fresz 0 to Decrease (utput current - Fress return when ready
Preas recturn when Complete - Press return when ready

@™ ©R1S DR @ D
@rc ©Dcs @oR @w

11386-003

I3, 5 i PW M) TR 2R 255 Hi H
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Betl RBCBRAFAEDIAE Y, L5 AL P B BR 1P 36
FTRHERF, Bl VLOOPHLFR A 28,

ARSI P DLl 4,

SYSTEM, ADC AND
PWM INITIALIZATION

CALIBRATION
TYPE?

DEFAULT OR STORED
CALIBRATION VALUES

| TEMPERATURE ACQUISITION |

'

TEMPERATURE TO
CURRENT CALCULATION

!

4mA TO 20mA
LOOP CONTROL
VIA PWM

L ]
Fel4. fCRieRE P

MANUAL
CALIBRATION

11386-004

FRERL
% HL % A G HART @ 5 RF L B SR AR e L R IR

R P Al S5
ARSCRAS B il LA DA 53, PR IX R 43 A EL4E CN-0300
Wb B, AN SRR i ST IR - P i i HH PR

PWMZ 43 3F£% 14 (DNL)

M IR B PWM it f9DNL, P&l 5H f9 DNLiH 2k i 7
FER B4 mAZE20 mAJE FI AT £ 0.3 LSBAY SR P fE
AEPW My H S R B 08 D A% AT X 2e 0K, 3 A
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DNL (LSB)

11386-005

4 8 1 16 20
OUTPUT CURRENT (mA)
[&]5. M 3 B # B DNL P fig
i - ERL 7 A
Pl 6 v i i3 D Sfe I 4 FEL 6% ) A A5 505 0

]
UART INTERFACE \ |m

INTERFACE

11386-006

POWER SUPPLY

FEl6. %
PCiffi it UARTH-5 A R 2B ADuCM360, 44 J5 ADuCM360
MR ZAE R T PWM S . P8 L B2 B Il sk

1°CHili FETETHAH 2 T

(20 mA - 4 mA)/550 = 0.029029 mA.
R REFITFRERE
BECC) TREAER i (mA)
~200°C 4mA
-199°C 4 mA +0.029029 mA
+349°C 20 mAZ0.029029 mA
+350°C 20 mA

CN-0300(DACH ) FICN-0319(PW M5 il ) v 19 24 1 FRL 3 T
=iRZE K7,
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0.5

DAC WITH FEEDBACK

OUTPUT ERROR (%FS)
i
o

11386-007

-2.5
-200 -100 0 100 200 300

TEMPERATURE (°C)

[&17. DAC#5 #(CN-0300) fl PWM#5 1 (CN-0319)
PAFRIETE T 2055 B2 25 5 1 S BB 6

RELR B NG , To SIS PW M i 2 B 65 1 {1
A R DACE FIBR %

AT SRR, AT AR, X R 2 ADuCM360
FHAERES ~ANADCRYE 3% . &R m By #E(ADCO T
), FFFREARIR RS i N

FL A 8 1) B 7 R R e T CPURIADCHRC & . FE B4R
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EHERT, eI RTDFIF AR R — M HEAR . FEARL
& HSAMPLENORE S, fE/RBIFRALH, HBIMEBEAS,
TN A HL A 5 1) T i %6 740 ms,

IS T TR [, T /D SAMPLENO,
MR

IEH TARRE, BEAHEE AR E A2 mA, REFELAIR
W, A B DIFEABIS50 pA

Do T EARTFERRAE, W FE PR CLKSYSDIV 27 f7 4% LA Ik
ADuCM360/ADuCM361 Py 4% TR, (R hFe RGih]Bh
%P8 MHz, HAb, HFRCLKCONOZ {748 1] A kK16 MHz
PSR RA0 E  ERI 2R 12845, A RpITCig s, {8
SYEA I e 45AE, A% E 1 MHz,

FADCUI R 32MdifiE, BMEREPWMAIDAC, FT-Hi&dEE,
2H A A RIME, RFEEER/DIIAE,
F2H1 B R ) & THIDD I HE

R2. RE IR T, BAEE

JTiE 25°CRTHY
IDD{E
ADuUCM360/ADUCM361 1.80 mA

ADC15:5@, 425 =32, FADC=5Hz
CPUR i = 1 MHz
PWMS:ifi, 240 Hz
AR e FEL R FHDACT™ A=
R W B R A

HHYAE /5200 pA,
A A HAbAME

ADP1720, 3.3 Vi 2kt k4 ~100 uA
OP193, {RIFEBH KA 15 uA
HAmpg 50 pA

e FEL A (R0 Dl L 3 AR AR 2.0mA

A RKADuCM360ThFER IR I 2 1%, WS %M HEIL
AN-1111,

EZ5H

CN-03198 i 2.
http://www.analog.com/CN0319-DesignSupport

Kester, Walt, 19994F . fZ/kZ (=5 1P, ADIATR], 75,
WEE RS .

Kester, Walt, 19994F . 1464155 1P, ADIAA], 8% .
5 HADC,

Looney, Mike , N il 2 id AN-1111 ;. £ /i§ ADuCM360/
ADuCM361#1 17/ IE L FEZETT, ADIAH],

Looney, Mike, & /HADuC706xf##5## FHRTD # I1 fl1 26
tEAE, PIAZEILAN-0970, ADIZAH],

BOREMT-031 5 H 84 907 4% e 748 119 # 30 IF fi# FFAGND i1
DGND/gj# /], ADIA T,

HFEMT-101. KHEHAR, ADIAH],
M P EHUG-457, ADuCM360JFR REEAT]

Page 236



http://www.analog.com/zh/circuits-from-the-lab/CN0319/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0300/vc.html
www.analog.com/zh/ADuCM360
www.analog.com/zh/ADuCM360
www.analog.com/zh/ADuCM360
www.analog.com/zh/ADuCM360
www.analog.com/zh/ADuCM361
www.analog.com/zh/ADuCM361
www.analog.com/zh/ADP1720
www.analog.com/zh/OP193
http://www.analog.com/an-1111?doc=CN0319.pdf
http://www.analog.com/an-1111?doc=CN0319.pdf
http://www.analog.com/CN0319-DesignSupport?doc=CN0319.pdf
http://www.analog.com/temperature_sensors?doc=CN0319.pdf
http://www.analog.com/adcs_for_signal_conditioning?doc=CN0319.pdf
http://www.analog.com/an-1111?doc=CN0319.pdf
http://www.analog.com/AN-0970?doc=CN0319.pdf
http://www.analog.com/MT-031?doc=CN0319.pdf
http://www.analog.com/MT-101?doc=CN0319.pdf
http://www.analog.com/UG-457?doc=CN0319.pdf

CN-0319

BEF M F0E R
ADuCM360%( 4 F- it
ADuCM36 1448 Tt
ADP1720% 4 Tt
OP193% 42 it
ADR3412% 42 -

f&iTmsE
201443 4 —&iTHRBE2iThRC
LG L2103 S 4

2013512 —&ITREAZE 1&iTHRB
D QAW B s ST 3

201358 H —f&iThROEETTHEA
T BT B oo veeeee e s s e seeasease s esase e e sase e ee s seassaeenas 1

201355 —18iThRO: #IGAR

(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 Labreference designs at any time without notice but is under no obligation to do so.

©2013-2014 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG

registered trademarks are the property of their respective owners.

CN113865¢-0-3/14(C) DEVICES www.analog.com /cn

Page 237



http://www.analog.com/zh/processors-dsp/analog-microcontrollers/aducm360/products/product.html?doc=CN0319.pdf
http://www.analog.com/zh/processors-dsp/analog-microcontrollers/aducm361/products/product.html?doc=CN0319.pdf
http://www.analog.com/zh/power-management/linear-regulators/adp1720/products/product.html?doc=CN0319.pdf
http://www.analog.com/zh/all-operational-amplifiers-op-amps/operational-amplifiers-op-amps/op193/products/product.html?doc=CN0319.pdf
http://www.analog.com/zh/special-linear-functions/voltage-references/adr3412/products/product.html?doc=CN0319.pdf

ANALOG
DEVICES

HEREID
CN-0321

Circuits

Circuits from the Lab® £ i¢ if A2 25 i W i:CHI 26 i i
o BEY &R, FEEFHZER, TFEHFAER2 | ADP2441
from the Lab" sum o smre it mzesam
Reference Circuits AL, iF /A www.analog.com/cn/CN0321,

EEISERNE
AD5422 16450 H, 3 1 HL R i H DAC

£E BN ERRCHR ¥ 25 I IR T
ADS700-T 1 (A RT e 1 i 1 2

36V, 1AJRF#HDC-DCR &+

A A8 R IR A 2 FnPWMEs i) 25 1
ADuM3471 ety

ADUM3482 | 3.75 kV rms /NI DU S i 5 5 b B 5

AR/HARTH)EL MRS, REEBEE,. 4mAE20 mA%;th

TGRS
B BRI AR

CN0321F {445 (EVAL-CN0321-SDPZ)

Z YRR FES(EVAL-SDP-CB12)
WL R

FEE. mBEXH. vEiER
BEIEThRESME
ZHEE LR e, walE . B EE, &4
T bR 4 mAZE 20 mA HART® 36 28 T, Iy H Fn e p it/
X P i Y P, 9 Bl P T G 2 3% 7 4 1l 2% (PLC) F 43 A7 3K
il 2 (DCS)BEH . ‘& i i ] I 25 PLC/D CS# Hi Bk
s HA I A 5 5 52 4 B s SRR A Tk b R HR A T R
WA e, B AR R R A T AN IR T e

AD5422 16Qr B i 23 (DAC) Ll i R PR B, SR 4 I
V2B HL I AN P R

AD5700- LMk 5 e i ik, R de /D HART 3 28 BUICT
HfR RS, SADS422F AN, R 58 B R HART e 77 1
4mAFE20 mAfRP 7%, AD5700- 158 P RS % Ik % 4%
FIERANTI A A, JUH A 3 (] B R L

"HART /R HARTIf 5 & 22 i HE M i

Rev. 0

Grauits fiom the Lab™ dirauits from Analog Devices have been designed and buit by Analog Devices
engineers. Standard engineering practices have been employed in the design and construction of
eachcircuit,andtheir fundtionand performance have been teste dandverffied ina hbernvionmentat
room temperature. I-huevel; youare solely lesponsble for 1astng the cicuit and determnng its
suitability anda pplicability for your Analog Devices

be liable for direct, indirect, specil, n:l:bml,comeqlental or pmnue chmags due toany ause
whatsoever conneded to the useof any Grauits from the Labdiauits. (Continued  on last page)

Page 238

PLC/DCSHi# Bk J5 A5 A M R G H IR B, %%
BeuIR g, R E PR A Z MR e, R SR O TS
ZA M SLICTE P BB IR . T S i R
B, 50 37 L TR D 77 58 I B AR 25 [] 2 38 ) — AN ROK ) Bk
o BT B 4% W AR U U5 Sl i B A BN e AT
B 2SN AR ST, PR 2 8 L s b i AU R, LI
BB R BUIER ,  EL G R TR, B TR
%A ADuM347x 2 51 B 12 5% 0 P J500R Y9 WL, DS i
S GRS B o S T A1 B A 2 D 3 A e 1 B Y 55—
Uil o

ADuM3482 4 AD5700-1#2 it UART/E SR &,

ADP2441 336 V& EDC-DCRa T 2%, R Tolkbrdfi24 VE
B, BATMABERZE, CHBRERASY, NIAE
L2 O P B A L, 32 PR PR AR 24V HL TR 48 B T AR vk AN
PR, [RIBERT R +36 VE 28 VI B I FE IR,

One Technology Way, P.O. Box 9106, Norwood, MA 020629106, U.S.A.
Tel: 781.329.4700 www.analog.com.cn
Fax: 781.461.3113 ©2013 Analog Devices, Inc. All rights reserved.


www.analog.com/zh/AD5422
www.analog.com/zh/AD5700-1
www.analog.com/zh/ADP2441
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM3482
http://www.analog.com/zh/circuits-from-the-lab/CN0321/vc.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/CN0321-DesignSupport?doc=CN0321.pdf
www.analog.com/zh/ADuM347x
www.analog.com/zh/AD5700-1
www.analog.com/zh/ADP2441
www.analog.com/zh/AD5422
www.analog.com/zh/AD5700-1
www.analog.com/zh/AD5422
www.analog.com/zh/AD5700-1
www.analog.com/cn/CN0321

CN-0321

0.1pF 10nF

18V TO 30V }—|

AGND VCC BST 18uH 5y
VIN sw
4.7uF ADP2441 32uF [73.3k
comp —| 1: 3
PGND FB
= | PGOOD FREQ SSITRK $ 10k
I 118kQ j
Rereo 10nF =
180pF
I ™
D1
L1
Tl o Ml N
aaH | coun REGULATED
| -|—57uF +15V
D2 L2 ‘T‘gﬂfgzx& UNREGULATED
e fYYY\-J._ —15v
[ 47uH ADRO2
E:-F $R1 *—n Vour| J_
Pt 293.1kQ 7 0.1uF
D4 —® Veg L BAS70-04LT1
1 SR2 10
uel+ Joapr 10pF_J+ _Jo.apF AVl AVss
Le $8.06k0
s 150 CURRENT
OUTPUT
X1 Vreo ad A4 i _T_ 2.2uF W
10pF_1+ | 0.1pF VS _
Gno,| ADUM3471 [onp, | o —= U | 25 <5000
L Voo, Voo AVgg AVpp  CAPL SDVCC REFIN AVpp Heg—e—g— AVss
ov ELECT
X2 B cc lout 220
Via Voa LATCH AD5422 *+Vsense A VOLTAGE
LATCH > | SCLK ) 1000 OUTPUT
v, v, Y . A Q
—  SCLK D 1B OB SDIN OuT, VVy O
& V, vV, | —Vsens, VS -
SDIN > IC oc SDO 26v A D6 =2kQ
SDO Voo Vip | —{FAULT _ CLEAR__GND_CAP2 Ccowmp, 22Q p
VDD, Voo 100kQ |—$ \4
10ue] 0.1uF] GND, GND, 5000 $ anF S%AGQ/JTz\é%A
L
n s ’__LlOuF AVpp o€ AVss
DVee g BAS70-04LT1
AVpp
v > Vooui | ADUM3482 |VooL2 10pF 0.1pF a e
GND, | (241d ssop) [GND, T.T 2.2nF 22nF
I v
- 1A OA
™ > v (
g Vi Vos i
£ RTS = RTS
Y v,
S oo o " cp
Vop Vio REF
o CTRL CTRL P RXD uF
! 2 AD5700-1 |¥  Fiewe
J_ Vo1 Vbp2 30?IpF 150kQ
Voot Vobca J_ ADC_IP il _T_ wy
L
o.1uF__o.1uFJ_ GND, GND, AGND DGND S1oma 150pF
D
0.1uF [ 0.1pF ;;

B B AR
R
b T Tl B e, ol DL L 38 A
5V, *x10V, OVE+5V, OVE+10V, +4mAFE+20 mA
FIOmAZ+20mA, ADS422/¢—R§ i), A4ERI6RIDAC,
VA T R PR SR O T SRR LA AL BT T i
T s BT A 75

ADS54224 i i 1] i 1 BT A i TR L, A DR VG R A
JE i S 23 590 DA 5 ISR o 16 Bir A7 F P 7 Tl 9 A3
10% 8 RFRIAE, JF H e iid 20 mAS 20 mA#E &
o B HH 52 R AT B PR B

\%

1. DyREHE I (SR BRI . AR S T R 2 7)

Page

11418-001

AD5422 HAT ANl B10 ppm/°CHREUERLIRTIR . T 1 AEBUE il

T PNEEI I PERE, i THE N T ADRO2E EH TR

ADRO2JE —3k5 VIS # A EHRUERIR,  SU¥Fmik3e VIS A

JEo HE KRR 40.05%, oKl #F% 43 ppm/°C,

TR AE Tl i G B N & o Bk K £90.02%1% 22,
AD54223Z F5 AP IR o /A 5 H Tg 150 H LR S v Tt A 1
RS, ANV TH e P v A I Fe BRI, (HL a3 3 RS
M5 KQHLBH, 7] 305 2] 58 5 RS 1,

239



www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/ADR02
www.analog.com/zh/ADR02

CN-0321

it %25 AD542209 DV, SELECT |, P4 #B4.5 VHL I 7] 3
BEDV I, T AD5700-1 (%05 F U5 A1 bR 55 5% 30
i, WATE I ADUM3471 B {5 Vi AU 2 (LDO) R
#iro LDOTRUE T SR BE)5 VEE B AL H i T ADuM3471
FARZHA S I LRt BB, A AT 8 T20 VI
Bk,

EVAL-CNO0321-SDPZA iy i th 2 4% S Bl B LKL

EJRh L

SIHIEHR Wil R
0ouUT2 HEL R H tH YE R
GND B

OUT1 P, A i 1 7
HART3# &4

AD5700-1 5 AD542285Ft i F, 4% 52 B I HART 328 %14 mA
F20 mAfFI % . AD5700-1320.5%K5 % NI as, vtk
KV 48 A6 30 3 T Bl 5 ) 7 P b AR B s R] s X AR
e FLER R A ph s R . R ARIE L ADS5700-1 ICA
SR Bk, PIRIRSS A TR R E KR,

HART ] il e 181 25 vt adiad C1FIC238 3k, gl it CAP25 | i
i EADS422, HALE B2 ILAN-10655 F 2 id, H
B AEILCN-02784H 38 1 — PPl I R, 5 IR B ARHARTHE &
7, BAE SRR, HE AR
i L 1 LB

FREHIE

AD5422 B i AR A BORAR0.8 V, I FLH I it
FERERMEN25 VIR, Hik, FE-AKRT125VH
U, DLE 500 QFERA 120 mAHLUE, fEAR T,
N EGEHR) ARE135V, RS EhE.

ADuM347x7y VUil & 7 B 8 &, 5 Rk ob 98 1 9
(PWM) % fill 2% Fin Ak BHL Ht 3% J 3% 2 2 (X1 X2), B & K
DC/DCHAR ZH AT LN T BUOMS . A8 e 25 0 B 4 D
TARE A . R5.0 VER3.3 VR A LRI, 83 PFik % Al
FEPE2 WHOBR YT RR B h =, P JE T 53 M TR 2 58D C-DC
s,

iCoupler* s i B FE A B AR M T IR B BB A5 5 ERmE
4% 5K By 23 11 b g Bl Lk Th g, BT DAR & kR B :XDC/DC
AR RCE . ERIR G4 R AT LAAE200 kHZz % 1 MHz{E
FIRE%E, HR AMERE. MR =100 kQFF, JF5 %R
500 kHz,

Page 240

ADuM3471F5k A 15 VIEHLIR . /TR IR B 45 RS N 4%
(RIFNR2), RELPEARYE DL T BRERE: 2Mf i M 15 VI,
SABHR A 1.25 V, B 5 ADuM3471 R IR 154 <8
HLHEL.25 VEHERER . WYl i e A8 R sl AR AL i 23l PWM
RGN 5 S

FORTRH AR M, HAZ B REIEE 264V, P,
FESR AR IRAL OB —A25 VI S . R, ARSI
BARBUNLIE, H AT iR AL AE25 VS .

7RI RAE AR A4 bR s XA R M H
f, SR 2 . AR SR B R U HL R s AR IR D) #E
DA S A 8 32t

WA E
el 1o i HL B R 24 VILIE AL . ADP2441 1] TH524 VIR K
A5V, Fy B il a R

ADP2441 R[4 i 536 VAL H:, I HL AT SR A sk 1 w]
e 1R PR A AR DR

ADP244 138 B A7 Ho Al 2% Ff 2z 4 PR/ T SEPEDRE, 40 % H A1 8
(UVLO)., sy i REHEPE . Ao IR R &F 51 WA e BR i PR
o XFT24 VEIARIS Vi th, EREIBB]R S0%R %K,

L]

ADuM347 1AL 55 15 HL % 45 P A 5 4 B 15 1Y P P
W U (B 2.5 kV . JX YA I 38 FH T 1 AD 54221 U
BlR £k ¥ (SCLK, LATCH, SDINFISDO), SDOZ ¥k I i
X T BB AT I AE 5, AR ST U5 ] 35 R
Pk, DIR A5 A7 &% Il i

ADuM3482 J¢ —3k3.75 KV VU i i 5 7 i B 2%, R A /NEI20
SIHISSOPEF4%(7.2 mm x 7.8 mm), ADuM3482 4 #% T.{EHL
JEFEHEA3.0 VES.5V, I/OMIEHEEA1.8 VESS5V, X
LR T HSE 518 VIR G FE N . %0 i as T b
BSAD5700-1 HART g 25 UARTIE 5,

HiKiCouplery™ fhl) H 215 8., HiilRlwwwanalogcom/icouplers,



www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5700-1
www.analog.com/zh/AD5700-1
www.analog.com/zh/AD5700-1
www.analog.com/zh/AD5700-1
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM347x
www.analog.com/zh/ADuM3482
www.analog.com/zh/ADuM3482
www.analog.com/zh/ADP2441
www.analog.com/zh/ADP2441
www.analog.com/zh/ADP2441
www.analog.com/zh/AD5700-1
www.analog.com/zh/CN-0278
http://www.analog.com/zh/circuits-from-the-lab/CN0321/vc.html
http://www.analog.com/AN-1065?doc=CN0321.pdf

CN-0321

Eitid ER

Pl 1 H ) FEL B TRV 6 4R S PR LB HEL R +36 VIAI-28 VRETT I e
Rip, XERE, EEH IRLHIMES T, Rk
ZEIRI

fEt IR AR, R SRR AR R R S X
S R A i H i 2 ] B R BELFR A1) T DAL O

A L PR B R/ e /) P R 2 PR AT 2 T et SO DR B 1Y)
L, ADS54221F) HL I8 Fir e FE S HH wT i 5% +48 V& f fik-
28V, AV S AT 52-28 V, AV, W[fit5%+48 V, ADRO2
BE i LR A N AT i 3236 V., AD5700-1FJADC_IP5 | 52
150 KQHL PR 4, iz AL BEBR BT A iR, J5$—4300 pF
FREA, EHREESGT, 2 EMICEFERR AN
HIET,

BRI E R TP

AD5422 W BESDRR 47 M, AT By 1k 0E 5 A 1 A 43t
Fo HZE, Tl /00K EZ 5152 Nk
AZ o 7Bkl SRR MADS422, W RET RN
A AR R SRR B, AP LR

F L IRE A LB A 2 4% PR Lo 18 Q)2 ¢ IE
B TARRE, T 80 tH ML A6 R 7 SEI A PR PR A
BIAV,, — 2.5V, 3 ELFIA i B st BLAA A58
B %, (18 QTF, *T4mAZ20 mAfil, 3IM E
H L PR S IEV = T, x R= 036V,

F HL P H B L ML BELA 8 20 26 PR P TR 1100 Q) 22
s/ 1 P PR A LA 0.8 VAR, ML BRI T il
VARG, IR, VA 22 Ol
B, AR, VB LR —A22 QB XA
22 QIS SRR IR, IR TR BRI T
IIEAREE s 7 A 215 2% 0 R S AD 542201 g 1t L L
HULHT0KO, {EADS422 % H ARV, 5 ) K I I
BOPESIE Vo, oI v BEL G 3 L AT A PRI, BLA
H T FEARIBLAG SRR FbL A, A H A I T 15 20

0 AT DL 3 5% 2 H s A 0 2% (T'V'S) s I W e 2 52 I it —
AP, XL TTIF LA B AR A 2%, TR b
FAEI IR A o LR BUE . TVSRIR R i ikl o8
HURSE AR, [l IRE 7 H 32 1E 6 i 1 AOYE Bl A Sl nin i
b, R ERER T

FRER

SWE, RHAEPRRBITIE, ZRERSRE T
T, HRAREARIE, Q2R HE %4 mAE20 mAHUR
i, WIRTUARE BRI R, XAPEOLT, AD5422(1E
AV AT LRSI n24 V, i B L A 24 V - 2.5V
=21.5V, fihiiRA20 mAR, BTLASRZ) Rk 1 kO fi 3k
HLBH

R R AT IO/ HER, WL 1240 7 fh AD5412
Xt F AT s W R, Al DL AD5420(164%) i
AD5410(124%).

X AR ] — A5 | g AR R A IR AR, 2 DL
ZILCN-0278H1 1915,

AT B AR, AT DR R B e R 1 e K R T R
JE, UNADR45508{ ADR445,

ADuM347xJ 8 % (ADUM3470, ADuM3471, ADuM3472,
ADuM3473F1ADuM3474) & VY AN Sl S i bR B 1l s, X FE
Z M A S E R, X SR e SR L T Mbps(AZ) X
25 Mbps(C&) it 5 K& =%

A]fE I AD5700 1 il il 4 2% , M 4EAD5700-1; {H 248 H
AN AR S CMOSIN i,

B ER TS S5l

REEK

TR T %%

e EVAL-SDP-CB1ZZ %3 /s F- & (SDP-B)

e EVAL-CNO0321-SDPZ¥FAk B ik 14

e PC(Windows® 3241 8% 6441)

o 24 VHLJH

o JEWWLEE, fnAgilent 34410A

o BT MADE D 4% (nHCF_TOOL-31, n] MHARTI# {5 &
BERT)

o 500 QU5 % T HLIH

e Tektronix DS1012B7R I 2% 8% 2 [w] ™

Page 241



www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/ADR02
www.analog.com/zh/AD5700-1
www.analog.com/zh/AD5412
www.analog.com/zh/AD5420
www.analog.com/zh/AD5410
www.analog.com/zh/ADR4550
www.analog.com/zh/ADR445
www.analog.com/zh/ADuM347x
www.analog.com/zh/ADuM3470
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM3472
www.analog.com/zh/ADuM3473
www.analog.com/zh/ADuM3474
www.analog.com/zh/AD5700
www.analog.com/zh/AD5700-1
http://www.analog.com/zh/circuits-from-the-lab/CN0278/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0278/vc.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/circuits-from-the-lab/CN0321/vc.html

CN-0321

SDP-B BOARD

EVAL-CN0321-SDPZ

D — AGILENT 34410A

CONNECTOR A

24V POWER SUPPLY

2. 95 ist 2 2 HEAE P

11418-002

ik i B REtEE
0k 35 e A el P2 B %

BRERE

PR E AR O, Hb & A B LR, %Rk
2$Windows XP (SP2). Vista(32fi18¢641ir), B¢ Windows 7(32
frekedfn), k&R AETT, TLBiTEih i
setup.exe L4,

TR BV KA, TR VT Al bR FnSDPHR 1% 82 B PCHYUSB

ua L, BHPRPCREAE IE# IR BT A R 50,

LofE B4l A9 M 85, @ &k PCHY USBUG N i £
EVAL-SDP-CB1Z,

2. #HEVAL-CNO0321-SDPZiTfhi £ 898 A, A Ti&
B:88B, WIEVAL-SDP-CBIZ{UART T IE % TAE,

3. S 1FEB R N4 V, W] |- EVAL-CN0321-SDPZ,

4. J3ZIEVAL-CNO0321-SDPZ5 A4, Bk Ja#fiik 3L Br A %
THHE, KPR E AR T &3,

Page 242

0
AT D EBE R, il Advanced R] 2 L it # AD5422
HY BE 2 R0,

3 evar-chozzt-soz =l = =]
ON-0321 ANALOG
SDP Evaluation Software DEV'CES

Main | HAORT | HART Query
[ 1out Faul
[l Crver Temp
DAC Qutput Ra
ety . i Active
0-5v
Valtage Cver-Range Enable?
Intemnal | Roet
Enable Output
DAL Output Value
0 8 v
x0 Code
RESET Advanced
1 8
STOP APP b

3. B E B
X FHART@EAE &, #RIFE THREH INEE, KRk
PHART DU, fEHARTTI F, %038 vI$i A Commanddy
AHE, BRIGRBAMAT20mAIREE ;KT LI A 194 mA
520 mABGE T ER ., th e FHART Query i,
A A ZEBEHART A 28 RUBA T 4% 2% 2 bk Fn 2 1 28 80


www.analog.com/zh/AD5422
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/circuits-from-the-lab/CN0321/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0321/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0321/vc.html

CN-0321

éﬁﬁﬁg'ﬁﬁﬁ ? —11(;V, LINEA:? SUPPLYI I
FEHLIR B T, ADS4224% JH P9 SR 1 24 A< A P 152 CAmATO 20mA. LINEAR SUI
Z(TUE) A% 40.08%FSR(HL I , 25°C),

1 — —4mA TO 20mA, LINEAR SUPPLY i
ADRO2EE e HL FR IR (BZR) Y S 1R 25 40.06% i K AR (25°C),

4mA TO 20mA. SWITCHING SUPPLY
25071 LI I N0 O IR 22 (4 mA %20 mATE D,

2 _.‘.J‘“,,_" I
W i

INTEGRAL NONLINEARITY ERROR (LSB)

2 MR RE mAZ20mATEE) Wb ol ol bt
RB(H<EH) | MbimERmA) EE(%FSR) > W M ™
0000 3992 ~0.049 . L
4000 7.9%5 —0034 LINEAR SUPPLY: AVIDD=15V, AVgg = —25V 5
8000 11.997 ~0018 - ! ! I ! L3
BOOO 16.000 +0.001 0 10000 20000 30000 40000 50000 60000
CODE
;gjﬁﬁﬁﬁﬁ# ;;:03 +0020 V14, i 124 P oL 5 LT oL IR P 5 52 BN
B e ° e APE MAFH L A T 2t i IR S R IR RS LT — 2
R, T S AN, AD54229TUE40.01%FSR I [ PR SS f e s, SR, R, —EMHRA
(HRlE, 25°C), D5 B Y 0 P A AE AR R 0 . X — (25 A3k 1 LSB,
ADRO2JE i i I I (B2 ) F15: 22 470.06% fit KA (25°C) ATRE A R DR R E G LN, B O ] B 39 Il 1)
. . FEUEREER I,

FR3WR+10 Vg S EI Y, HE 0 I i R R 25 @79%5 Bl
%3 ﬂﬂ“i%&mﬂjﬁ%(i.lovﬁ) 7.9983 —SWITCHlNlG SUPPLY
REBAHS) | MERBEV) 2% (%FSR) oo . L
0000 ~10010 ~0.050
4000 ~5.005 ~0023 2 ’
8000 +0.001 +0.003 R S A . —
BOOO +5.006 +0.031 g 79975
FFFF +10.011 +0.057 g 7.9973
e 3ui v VAR 1 645 AD5422 P B +V -V A roo71

. 4mA TO 20mA RANGE, -5V OUTPUT
(1922 QIRFH IR E . +V. o -V A P B2 %5 7.9969 1158 = 0.00024ma ]

LINEAR SUPPLY: AVpp = 15V, AVgg = =25V |
T2 A70 KOM R FL R, #AMR22 QMM I 214 7.9967 | | | g
22kQ/70 KO(550.031 %) 35 1529 . %A IA 152 2 Tl e o6 Lo
zﬁ‘zﬁ%o SAMPLE
5. 2 IAF I DACH Hivg =7, 10004k RAH,

AL M INL) 4 EE HABRHNPLC = 1
AD5422 {9 INLAE 25 P W I 1B 55 58 DC/D C T 36 H U8 793 R 1 HARTH &%
ST AT, Biek RGO EAS B I IE T A Prii Pl A % 2 S HARTHe S, 462055 & HARTH B = AR
% BRI R A IR R E X IR FININL, 52k W, HARTHLE ORI @& T RS WIZIAE, b T irf
R AR EL, 5 B T2 r RIS BE 1 A I S Rk, Rk fE, SR i B IUT ] gy gt s R ROL AR A R MK

Page 243



www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/ADR02
www.analog.com/zh/ADR02

CN-0321

RO i Py i 1 R % A

Y HART B 5 B BEAT R B G BB, 2R BRR & 22 19 45
b A AT RES TR A A S M4 L e &Rt
HARTFE S,

XFTAER S P S500 QR dE AT RO R, HAL S R pEi
W P FHART ™ RS o A AR SRR A RS R 2.2 mV s,
BEAh, HARTY MRS P AN i 138 mV rms,

500 Qb N 7 SR B3 5 AR DN AL INAS . LI A
Ay SN B AT, AR Pl i HCE_TOOL-31
DRV I, BT BEAL 7R D 23 A AL AR TH I T

PO /Rl AR R P DI, S R BSR4,

25

20

15

10

(&

VOLTAGE (mV)
o

I
o

|
-
o

-15

| RLoap = 500Q
louT = 10MA
|

11418-006

-25

0 20 40 60 80 101
TIME (ms)

6. i BT T H i Hi 7t
RABRY A RS

o

Lk LY MFEmMV)
R R G LASb 06 <138
¥R HIEE LA 0.126 <22

Page 244

Bful s e 4
BRS04 R A O 2 1 VR Y B0 A Y R I, B AR
W B KB B A S THHARTHEA S, BRIEHET RS2
PEELHART 5 5 4

I 221G B T FO B Y A IS A — & AN BB A2 T 15 m Vg
AR RN, WEEEHARTY BT, @ikXt500 Q
Gk AURERUIN=ECE: N

AD5422 DACH i tH R h a5 fxT R e, Bk, 0 1l e prd
HORGEHLRG, i th AL TS AL 52 BR T JH AD5422 CAP1RICAP2
5 I A O RE A AR R BRAE, DA ADS422 807 e %
P, T MLAN-10650 il

8 — AN R B RS AT IZ IR, Il it HCF_TOOL-313% %
B AE500 QF AR,

SR ME7HR, 4 mAE20 mAK kiR (L7 5 2R) B
74 mAFI20 mAZ [ B R 2F, B E2(E500 Q gk B
o WHBBMKIOBH M (WLE 7R g L)
HCF_TOOL-313§ % %% fr th i i AR 015 5, R H gk 10
£, I T 150 mVIEAERR 2 P,

20

100

— T T
=4mA TO 20mA OUTPUT
/ =—=OUTPUT OF FILTER x 10
15 / \ / 80
/ / .
40

20

[
o

(&2}
S

|
@
o
FILTER OUTPUT (mV)

OUTPUT CURRENT (mA)
o

' -20

|

=

o
—

-15 40 g

RLoap = 5000 Ed

-20 L -0 -
0 50 100 150 200 250

TIME (ms)

7. BRI AL BT



www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
www.analog.com/zh/AD5422
http://www.analog.com/AN-1065?doc=CN0321.pdf

CN-0321

Bz IR F AR FOVE AR

CN-03213% i 37 # fu. AD5422%¥ 48 F 1t
http://www.analog.com/CN0321-DesignSupport AD5700- 150 -t
CN-0270; 52#14 mAZ 20 mA HARTRU T & ADP244 1545 -1t
CN-0278: A 7 B9 JE fii 1 HE T 19 58 #4 mA E20 mA ADUM347 LE T
HARTfifie 77 %
ADuM3482 15 Tt

Maurice Egan, [ % idAN-1065: A&/ FHART @514
HHERIAD5420, ADIZAT],

HART #5248 &

Z8: 1575 F & (EVAL-SDP-CB1Z)

(Continued from first page) Circuits from the Labcircuits are intended only for use with Analog Devices products andare the intellectual property of Analog Devices or its licensors. Whileyou
may use the Circuits from the Lab circuits 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 circuits.Information furnished by Analog Devices is believed to be accurate and reliable. However, Circuits from the Lab circuits are supplied
"as is" and without warranties of any kind, express, implied, orstatutoty including, but not limited to,any implied warranty of merchantability, noninfringement or fitness for a particular
purpose and noresponsibility is assumed by Analog Devices for their use, norfor any infringements of patents or other rights of third parties thatmay resultfrom their use.Analog Devices
reserves theright to change any Circuits from the Lab circuits at any time without notice butis under no obligation todo so.

©2013 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG

registered trademarks are the property of their respective owners.

CN11418s¢-0-4/13(0) DEVICES

www.analog.com/cn

Page 245



http://www.analog.com/CN0321-DesignSupport?doc=CN0321.pdf
http://www.analog.com/zh/circuits-from-the-lab/CN0270/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0278/vc.html
http://www.analog.com/AN-1065?doc=CN0321.pdf
http://www.analog.com/zh/digital-to-analog-converters/da-converters/ad5422/products/product.html?doc=CN0321.pdf
http://www.analog.com/zh/interface-isolation/hart-modem/ad5700-1/products/product.html
http://www.analog.com/zh/power-management/switching-regulators-integrated-fet-switches/adp2441/products/product.html?doc=CN0321.pdf
http://www.analog.com/zh/interface-isolation/digital-isolators/adum3471/products/product.html?doc=CN0321.pdf
http://www.analog.com/zh/interface-isolation/digital-isolators/adum3482/products/product.html?doc=CN0321.pdf
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html

ANALOG
DEVICES

HEREID
CN-0325

Circuits

Circuits from the Lab® 2 £ i i £ 22 o il B9 2= # % 1f, | ADT7310
w B FME R, [ FEERE, TR | ADP2441 36V. 1A, J&JEDC-DCRAE S
fromthe Lab" um o smer wirmm. wwwziam

EIE/BERYS
AD7795 16frI-ARIADC, 40nVig ik
AD8226 36V FE Rk 2, CMRA T-90dB

+0.5°CHR T il JEE 1 ik

Reference Circuits AL FF, iFir/A www.analog.com/cn/CN0325, ADR441 Eg%ﬁLDO XFET® 2.5VEEHE
ADP1720 50mA, S ELERERS
ADUM3471 | SRR AR B2 FPWMHY

DY it 3 o

f 45| Bil= 65 | RilimF-HR B PLC/DCS il R AT

PR RO T ST

B ER PP 4R
CN0325{F{&#R(EVAL-CN0325-SDPZ)
ARG AT FA(EVAL-SDP-CB12)

RIS
REE. HEXH. MriEe

HEE SIS

Pl 13 77 HEL % 88 3% 5 A 16/ 4 Bd 12 el T ASE 4L i Al
36 AT ] g 2 A ) 2% (PLC) R i A1 s il R SE(DCS) B
Pe, WANHE SRR, DL 2 PP, HIRTE

FIFUEE, RTDRA, HAAmMPELINTR, A dE i pi30 v
ERECHETE LR IS A

CURRENT: 0-20mA, 4-20mA, £20mA CH1:

« VOLTAGE: 0-5V, 0-10V, 5V, 10V 6-PIN
THERMOCOUPLE: Type K, J, T, S TERMINAL
RTD: PT100, PT1000 BLOCK

SDP-B
PC hBOARD

CURRENT: 0-20mA, 4-20mA, £20mA CH2:

« VOLTAGE: 0-5V, 0-10V, 5V, 10V 4-PIN
THERMOCOUPLE: Type K, J, T, S TERMINAL
RTD: PT100, PT1000 BLOCK

P 1. 38 FH B A0 i A 16 28 A
TR AR S A P A T A P s N i, — A4
51 BR(CH2), —AMafies s 4R (CHL), % T45[ 1

Rev. PrA

Circunsfrom theLab™ arcunsfrom Analog Devices have been designed and built by Analog Devices
dard engi pracuceshavebeenemployedmﬂwdeﬂgnandmnsmonuf

ead1c|m.||t,andtherﬁn i 1 perf ve been tested and verified in a lab envi at

room temperature. However, you are solely respongble 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, inddental, consequential or punitive damages due to any cause
connected to th ofany Circuits from the Lab circuits. (Continued on last page)

Page 246

S FHL(CH2), WUE, Wi, B MRTDHA 2R3
FHTR] R 44 B 1, AT 5 K BIR JBE 3t 0 /D 1 BT 5 i 1 5 | R
B, XT 65 s FHGEE (CHL), HEMAL i AL
— 34, B FIRTDR AL 5 — 3406 15 X
K LT, HESERERRD, ST RA b, B
2Fr/R APCBIR R, PFEI3HT /A HL it 1) 1 20 JE B el

ANALQG
DEvICEs

ad
{II1 'l'l i

2. B A AR

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 www.analog.com.cn
Fax:781.461.3113 ©2013 Analog Devices, Inc. All rights reserved.


www.analog.com/zh/AD7795
www.analog.com/zh/AD8226
www.analog.com/zh/ADT7310
www.analog.com/zh/ADP2441
www.analog.com/zh/ADR441
www.analog.com/zh/ADP1720
www.analog.com/zh/ADuM3471
http://www.analog.com/zh/circuits-from-the-lab/CN0325/vc.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/CN0325-DesignSupport?doc=CN0325.pdf
www.analog.com/cn/CN0325

CN-0325

CH2 — 4 Pin Terminal Block for Compact Solution

AVDD DVDD
o‘lurﬂ 0~1UF¢ 5V (AVDD/DVDD!
+15V —15V VDD VDD ADP172
R5 bt ADR44
2.2kQ - 1ouT 15V +15V
@ © Vi+ éz AREaLZ St AD8226 VREF2O)—2Y T
[¢) W o R910k
2.2kQ :/C S2 A fINA P AIN1+
ee) oV R3 [ s Re: 1y 2ka AINL VREF2 | 2av
g MO -
1 iRl 22 oS4 | L e LS AD7795
o) 2440 | . AIN2+ 5v
IN1IN2 IN3 IN4 AIN2— ADUM3471 ADP2441]
Vm
R8
> I0UT2 c
2.2kQ LK |
R4
VREF1+ DI
2.2kQ < R11
f 475kQ VREFL ouTe
rorraiol® CLK, DIN, DOUT J Cs ADT,INT,c] ADUMI31L
B CS_ADT, INT, CT
- TO SDP_B

CH1 - 6 Pin Terminal Block for further cost saving

AVDD

DVDD

+15v 15V 0-1HF%— 5V (AVDD/DVDD)
ADP172
AD8226 ADR44
INA; R10
AINL+ _
V1+ R2 1 R10 VREF24()-22Y =V Jﬁl—sv
@ R6S S R7 20 AIN1-
2.2kQ 1Mn€7 MO L
Vi- R3 25v VREF2
(0] 22k0 R5 5 ok b1 |
4—@ 1 i< I0UT1
o) 2490 RI13
2260 AIN2+  AD7795
CC [CHY* I R12 2.2k0 AN ADUM3471 —
2 RS D2
/H) @_V—I 2.2k0 ¢ I0UT2
Vm R4
[ 2.2kQ
R11
475k}
CS_ADT v
ADT7310  cLk, DIN, DOUT

P 3. ZYREREPE (FIALIREEIE . AR AR T 5 5 )

EH ik

AD7795{(kME 7 | 160 2-A ADCHEE R ALK & ik i
HUBRTE, W TR B . AR R i I 4
RTDFIHE A5 IR PP 7 — P e 7 % . X Tk
LR, AD8226/LFK R A (FLCMRAK T-90 dB) il T4
PO ABLDT, MHIEEET I, i — AR R B RS
F AU RIS S 40 i E ADCIITE L Z

ADR441E — K KM | IR ZEXFET” 2.5 VAL AL IR I,
AVEADCI B i I

X451 iEiE (CH2),, fEHADG442, fiER (Bl H 8
FERORAERE, B, PORMAIRTD AR Z 1Y),

ADuM1311 =3 3 % 7 e 5 2% o JH 7245 | G 1B i i v
F T b B8 AD G442 J1 5 i das il 26 % . 0 e B 5 >R
ADuM34715: 3, 3K — sk PWM s il 2% Fi2s i 23 SR B 2%
BRUmE R, ATRETFIMBE RS A+15 ViR E X
HLR

ADP2441 36 V& JEDC-DCEa 2 % i A LRI 28 IR AR 08, 2
A2 24 VIV HLR IR AR Z 36 . f% e nT 25236 VAL,
i SE A T Se BT v D5 A HE 1T T SR R S PR 91, ADP2441
B ANBERRE5V, LAREIADUM3471 L) K A B A 47
UL B, PR AE24 VLIRS E SR T AN P I RE

Page 247


www.analog.com/zh/AD7795
www.analog.com/zh/AD8226
www.analog.com/zh/ADR441
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM3471
www.analog.com/zh/ADuM1311
www.analog.com/zh/ADP2441
www.analog.com/zh/ADG442
www.analog.com/zh/ADG442

CN-0325

ADP244 138 B A HAh & P2z 4Pk /vl Sg e The, /R )5 B 8
(UVLO), KwafERERFE. IR G5 At R R,
BRI PIAE24 VIR 5 Vi S8 Sz B 2 90% YRR

&
P25 73 g 5 475 | RIS 452 S0 38 8 LA B 5 65 DS 7
WO . [ R 124 VIR AR fE

CH1 -
6 - pin
Terminal
Block

SDP-B

CH2 -
4 - pin
Terminal
Block

24V Alternate
Supply 5V Supply

P4, 3 8
BEEE
T B APk L:, DLEC B CH1fICH22Z ] i HL J5 FnSPI
&9, WRIPIR,

2 BEFRERE

ER24VEI A (EA) ESESVEI (BRIN)
B SRR i B RERA (L
J4 | veaa vce2

X v B R R AOL i s, A PO S5 AT T SR B R
B 5 VERERL IR, AT HIADP1720 2 PE A R 45 K5 15 VLR
FE25V, tWalfEHADUM3471F) N ES VI RS . PIFh LI

O BERS L B AR 3FTR
F3.YGSVRRERERE

ADP1720 5Vi2E2E(EXiN) | ADuM34715Via[E2E
B e R {iF B e R {iF

J3 | Vreg Vaum

J9 | Vreg Vaum

RLBEEFEESRE

R | TR | EEBCH EECH2

w"S (65| HlimF4R) | (45|RlimF1R)
B SRR i B SRR i

JKO 5VHL I CH1 CH2

JK1 SCLK CH1 CH2

JK2 /CS CH1 CH2

JK3 DIN CH1 CH2

JK4 Dout CH1 CH2

JK11 | TEMP_CS AfEA EHA

HREE

J124 VR JER RS PEA bR R4 ) v . RIS VAR,
FHADP2441HL %, %5 VA AR A M SRR 1 e,
ALV, Py AR R 4R A TEC R, R
2f7R,

Page 248

CH2: 45|l ¥ 1RiEE

WA TSR
®|vr
® V1+ Thermocouple
I3-wire RTD/
P12 ® V1- Voltage/Current
Nk
[€]5. CH24 A i
EH FEFOER 7

PI2EHSH THIEMA R A&, BB 1257R A%
N EEB RS E W R AR B, IR R A TE DA -
0OVE5V, 0VEIOV, £5V 10V, 0mAFE20mA, 4mAE
20 mAFN+20 mA, fEVI+FIV1-Z [a] ¥ H2 R s L A
PR L i A 2 RN HE VI FITLG AR B AR —ik . X AEAE
BT —A249 ORI EH, HRSEH0.1%, g
fH40.25 W,



www.analog.com/zh/ADP2441
www.analog.com/zh/ADP2441
www.analog.com/zh/ADP1720
www.analog.com/zh/ADuM3471

CN-0325

e (g

PL2ES G WM TR MEMA . FTUES 2 M ik
B, W], K, TRIS, #BMESR TVI+MmVI-f A Z 1
(F5), T~ i 9 el O 71 g i A4 i i (8, TR % 452 38 1
TR ABR D5 5 PR M ER A I R (LR P LR 13,

&El7. CH2 RTDJ'% Has

CH1: 65| Ml ¥1RiEE

W\ ERERS
Fel6. CH2A1t (e ® v+
RTD
P12, P13 88 FRIDEA . AT L) #1000 Q1100 Q P11 ® V- Thermocouple
HIRTD#A . *F3LRBR, WS &EREVIHRIVI-, ® v /3-wire RTD
] B 1 452 5 Vi L BEIS) . TS T 0 P80 797 77 o 4 3 25 RTD A A m
%3 B ) BB NP Y 5 . RTDH A faj £ R B pr—
Pl LI 14, ® Vi+
P10 ® vi- Voltage/Current
Q)|
EI8. CHIiHE i A #E#i4%,
AR EE L3,
B EFOE

P10FE B2 Fl TR FI L RS A e 8E . SRR 2250 4 A
H: OVES5V, OVEIOV, +5V, 10V, 0mAZF20mA, 4mA
F20mATN+20 mA, TEVI+FIV1-2 [B) 34 i R s R i i A
(WLE3), JREXMFRIERA, RS EVI+FIG | s
e —ile, XFERIER: T —4249 QR B R, H
EEH0.1%, BUEfEN0.25W,

Page 249




CN-0325

PEE BB = Vm (WL ES), T T 1) FE 1037 71 o B 3 RTD A% & 8¢
PLIZEBean Fl FRHvBRE A . ATLDLER: 2 Phif i 2Ty, T2 2118 FH BB AR 5 s

fAE]. K, THIS, s FV+Rv-E A Z 1l (E8),
T F BEL 9 T s i b e AR (ot 451 A THRY ) 7 22 3] 2 ) 40,
A2,

[A10. CH1 RTDi#% #4%

&9, CHIFHL (B 1 8%

RTD
PIIE# WA TRTDHA . BT LASZ 171000 Q71100 Q)
RTDf A . *F3&REA, MR LEREVHV-, [l

Page 250




CN-0325

EftAmABRBREE

V1+
V1-
11
vm
B 11. CH2 (L i JE S A - B I
AVDD  DVDD
+18V-16V
D1 T
< RS
swi
o Vi 2 o351 VREF2+
o022
o LES R o o323 VREF2-
_%m L 1 o554 |
T ADT796
1 IN1-2 N34 —I N2
vm | BH D2 P1
] _m lout2
& VREF1+
OVREF1
GND
v
B 12. CH2 (LB I A - B A
AVDD  DVDD
+15V-16V
D1 e
:} RE AVDD  DVDD
sw1
Vi+
+ oy R2 % s; > VREF2+
GC_E Vi R3 o058 = VREF2-
= _%m W oo s4 |Reé R7
"B | AD7795
IN12_ IN34 AIN2-
vm| BH 1]
D2 U_,q = P1
<l‘ Bas lout2
= VREF1+
R11
O VREF1-
GND
v

13, CH2 (L # B F A R B

Page 251



CN-0325

AVDD DVDD

VREF2+

VREF2-

+15V4156V
D1 T RS
] _'q sSw1
o i+ R o0 ’; +
o 8. >
e V1 R3 | 492 s3 =
RTD _% " ] o |R ’
R1 —O0—0— %
11 o
IN1-2 IN34
v 2 42 RE
R4
&l 14. CH2 i {ERTDHi A 77 5 &
vi+ | B &
vi- | & =
%m
11| B
v+ | B I
v- | &
vm | & Re

15, CHIfj A A R

BRI

T A A AR B A — 5k CDYE L, Horp %A fil Labviewix
HRPERE R . TR AR 3 B A Windows XP (SP2),
Vista(32£i s 644L) 8 Windows 7 (3241 64 00) AR fEPC L.,
FAE AL, TR SDP-B(RGLH AT GBI,

TEPFAEER B 470, R B AREEEPROM L AL BRI B B LA
ek e 2 BRI BB A b . PEAR PR STV P i d
B ABCR R, T DO iR AT, thnlRE
PRAFBISCHE R o 20 B 45 2R DL Ak b Pl R i v 4 o 7 A B
o MR RARE B CRRC E AR A, R AR AT B bR 3
EEPROMHr, H 23 id Bie B AE T Ris T A 3 1%,

Page 252

RHERE

L i A CDYE 8 (808 M LA W 3k T 3081k 22 % 1
ftp://ftp.analog.com/pub/cftl/CN0325/)

2. fECDE I i 31 vp #& 2] Setup.exe SCF . W iti %X
P, R,

3. WA R IR, R,

IR PPAE AT, PR PP A AR AN SDP R % 2 2| PCHYUSB

Ui, WRORPCREMSIE B IR B PRl REEFNSDPHR, &% 58k,

IER

1. fd B HE R R 4E
EVAL-SDP-CB1Z,
2. ¥#EVAL-CNO0325-SDPZiFAh b %42 2 AN SDPIE R 88 &~ —

i i PCH) USBum I ¥



ftp://ftp.analog.com/pub/cftl/CN0325/
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/circuits-from-the-lab/CN0325/vc.html

CN-0325

3. 4T FFEVAL-CNO0325-SDPZ(ff 1 e “TH A4 38 43 ) B2 3K 1F
R &R $2)

4. JAZHEVAL-CN0325-SDPZ# {4 (“CN0325.exe”), 5K Ji5 i
NI BT A ST HE . SXRERR SE ik 1 &%,

RN

A AR E 168~ . {1l it Configuration (it ¥4 ) &
TR TR, ZET RO A FRTR, 5 ReEAR
Wl DfE, Acquisition ResultCR A4S )i it /R ok H ADC
HIRT AR, IR R i B G AL, Calibration (i)
eI+ FLvF P AT Al J6 B T R . A 2k L B2 SDPAR
FAK AR TE G P AES/W Version Info (8K il AR £ B0) 1 10
HkE,

Oyl ! %

e, " s
CHNO325 Universal Analog Input Module
Lot 1o S08 Creit oot 8o SO0 hary Arrpasalicn Sew Dt

| costgurston | Aouinkion femsh | Calieasicn | A8 Versicn infn
Hrtdwarr Dimfgueaturs | ADTPRS Conkguraton | ADTTEHD Confgu ites

B16. PFAE P AR

FEORE
Connect to SDP(34:4% £ SDP) .  H i ik B SDPH AT Al B [1]
HIERE

Disconnect to SDP (i JIF 5 SDPIE$:) . B W1 JFSDPH 5
TPAl bR Z ] B B

Single Capture("fLkAilidk) : Sk )5 BB KA AR o

Start (Stop) Acquisition(F 45 (## 1k) R 4R) . ML JFUR (15 1)

Save Data(BRAFEHR) : R b B R B R A7 23X, LA
S — 2o

QuitGRilY): B P HFRF .

Configuration(Bf B)i%In-F<
Hardware Configuration (8 fI-Fid & ) 250 |

Hardware Configuration (8 £1:/i¢ &) & 5 L iy i (WL
17) JE& 7 B 2 T 6 i N\ HE) E i Bk 2 18 8 O ik B £ 0 vk
H RS R IES Y, MR Bk E NS P h H R
ENGLDE PN R R

Circuit Type(FLEEJRY) . A TA 5¢ 20 b 1 2l i B4 A
BT EERE, “Typel- 6TB”: JRABRALHIMORTT R, iF65]
AR IR P 5 B 15 B “Type2- ATB”: —Fh i
GO %, Halrds | G A A S8 1

Input Signal Type(fit A5 'S5 28MY): PPAliba ] ASL e % 5
5, W, BiR, REMEARTD, —HiE, s
TR Ir TG 7 A 4R L {5 /RTD Y

Capture Mode(fifi SR EEX) : BB I7 1, HLRPR
FARBE, BRI S BB B R AE . W R ISR
X, BRRESHRE R, R EILRER L,

AD77950C 1~k |

X FAEREPR AL P e T b B g — R A B SR, #B
S0 FH L G BROA B Nk 2 A A AR . ARAD7795
B e -F (L EN7) LR s mic s, JEFHAEARKMN
RiEME, e LR T BRIME B & R AT VT A

% GETH I A T 2R R BRI AD 77959 (4% . DhREFnTl
P&, BB AR T RE S BUR E s 1T IR, R
Recover All (Current) range to Default Gl 4> 745 (2% 1ij ) 712 Fl P
SR T 11 52 e e Y6 161 1 BRI B

3 cHO22S Dvaluation Software

358 I Y o [
DEVICESEW | i U N
CNO0325 Universal Analog Input Module
| [[Conneerto S0P | [Bisconnact 1o S0P [“Staet Acauisition | [
Configuratien | Acquisition Result | Cabbration | S/W Version Info
ion | AD7795 Configuration | ADT7#20 €
DAQ Configuration for Range: RTD: PT100
Mode Register Canfiguration Reqister
perating Mode T |_-' Bl -
PEW Bsw O = t=]
AMP-CM | AMP-CM 32t = i -
CLEL 1o CLEO Internal 54 kHz , M st ‘] _:_
CHOP CHOP Enable I & i=]
ter Update Rate f ADC.16.7 T Settle, = Refarance | Ext Ref, -
t nable =l
10 Register Midiad Bl Recover
alect| ATNI(+J/AIN(- || Hrritigd
- o Default
100ata |10 Data: )
i isterlafFFF | [ Recover
EXCVal Current Rang
1| e et
[_our |

&l17. AD779503 % 51,

Page 253



http://www.analog.com/zh/circuits-from-the-lab/CN0325/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0325/vc.html
www.analog.com/zh/AD7795
www.analog.com/zh/AD7795

CN-0325

ADT7310/¢ ¥ F 20k

A AR B R A S ADT7310, A8 A g 3 0 8 2ok 7
W, SRR, DAL SR, RSO,
285 BRI BC BN AR 2 B AR . ARADT7310/0 B
I (LE8) LR B g Ed &, JF HEARKM R
P, fEME LA T BOAME B B XA T PR . %
B A ] ok 2 3R BRI ADT73 1025 (758 . THAES FOmf {2 45 #
Fi,

{3 CNO32S5 Evaluation Software [

- A o
CN0325 Unlversal Analug Input Module

| Connect to 507 | |Disconnect to S0P

Start Acquisition Save Data

Configurati quisition Result | Calibrati | SIW Version Infe

DEVICE
CNO0325 Unlversal Analog Input Module

Configurstion | Acquisition Result Calibration | S/W Version Info

Converted Result | ADC RAWData |- Histogram

Voltage =10V to +10V

F19. REGTRBEINF, FrsiR 7T+

Connectta SOP | | Disconnect to SOP Start Acquitition

4.0028 WV

" Samples
4003 s
4003 - Branturrage)
400 400764 v
. BAAX Vaule
A 400014 v
Z 4 MIN Value
?4003 400214 |V
I 2 4002 RMS Nosie
B 00001725 |V
i P-P Noite
anos 1.0010070 v
400z RMS Resalution
4007 -] H : == : ! i =
0.000 100000 200000 300000 400000  SO0.000 600,000 714000
Samples
HEEw | ¥Scale Rt auoscale T X Scale At Aueoscale =
l QUIT
—

ADTI9% Configurati

ADT7310 Configuration

Analysis Result

ADTTI10 Configuration

Temperature Set Paint

Tlhigh) |«2000
Tlow) |x0500
Tlerit)  |xdg30
TIHYST) {x00

&l18. ADT731002 8 I,

Acquisition Result(GRE 4 R)iE I+

Converted Result(3F gt ) 1k -|
ﬁ%?ﬂéﬁ%ﬁﬁ?’é?ﬁ@%ﬁﬂ@RAWﬁﬁu&i_l_@ﬂﬁ%nﬁs?&fﬁ
o 65 SR B 0 A DG W B, IR DA I P SB R AE 1% T
Fro(LE19), B A EAE AT AT, DR BERBERL i’]
1A, fe/ME. KB, rmsFlgig g 75 DL B rms Finlég i i4

Page 254

ADC RAW Data(ADC RAW i) 1251 |

B MADCRE U SR 58 800 LA B S s A8 1% - 2 3+
o X BEAT AT, DASRBOCR AR, AME. &b
B, RORAE. rmsIEIA B0 75 L K rms FRUBE IR AE 70 8

Histogram (. Jj ) 115 |
B 7 E R (WL 20) 5 4 B o T BRI RAW ADCEL
P AR DL, % R AT LR PP AR e 75 FoR S e e 1k

: ot
CNO0325 Unlversal Analog Input Module

Connect o 308 [ Discannnct to 08 | Sant Acquisition Siom Dats
Configuration | Acquisition Result | Calibration | /W Version Info
Corverted Result | ADC RAWDats | Histogram

Histogram Graph
A0 -y

350~
a0~}

50|

OCCURANCES

200

150

MUMBER OF

44690 44691 44692
ADC OUTPUT CODE

e | ¥ Scale Flt autoscate X Scale FIt autoseale [=

I quit l

[E120. REEGR BT, H Iy EFRETF


www.analog.com/zh/ADT7310
www.analog.com/zh/ADT7310
www.analog.com/zh/ADT7310

CN-0325

Calibration (3 4)iE IRk

RN RN g g — i A 5 FAg 2% JTR A3 T AT Y
PRHESE, XFE, PR R DL o ks i R g O A F
t, DME RS0 00 i B s E (WLIE21),, KRB BRI DA AR
it FIHREEEPROM Y, DIE LS 6 T, 5 B P A 4ffe [m] I 22
SRPEAT FF TR o s PR AR U

B3 cHDIZ ashertion Soltewre [

- < e
e J R o # i
CMNO325 Universal Analog Inpul Modu

Litwreect 80 SDF Ddscorrect 55 LL* LEarH A quer e Dwta

Combupartion. | Aspishien Rost | Csdwwion | LAN Warsien bek

Foease rrad the Instrectuctions o kess e calibrnion pooes.
Rapl febect tha range for calbraion. Precition Sgral Gersratcr oo
Rampt By G Sesnor lemudanar muy neeced Sepenang on ks rnge £ HETEE
Wolkage: 10V o <10 | =
ftep2. naon the nigoel vakse weed for Brroacels caifteation in beet boe
“Tarvicas Valie* med then Ciick the “Tarpicals Collirgie
Terzacale Valug *
[ W Glepd Feibew the grormpd o the cshigue Se The precaicn ugred
] arddad i the haschame mut he S wame with the “Terculs Yale®
e —
Stipd. ot the degal vabus wvied dor Rulicale ealliviisos = el bea
Fuleale Vakur e dhen Uit the “tulbiesle Liitese’
Fallgrais Vbt
Ty i Bapk Fillew the pearpl on thi alngue lhie. The pratialen dgral you
sdded rand be e dine with e Fulazals Vaue'
[ e —
Stepts, febect cthar rangees and regeat the Gtep 1 o tep L
TlepT. Whes csiliration des mech iaege o cemoloted Chek “Save ints
T REPREA 8o vaare the callbrased parameser intm on Bosrd [ISRCAL
Recop 10 Defaeh Wikt Iu |
Qeat
21, £ HETT,
Al LY 3 v
DL 0 S0 il PR A o 1) 1 2

1. WP ER R AL

2. i il Zeroscale Value(%Hi i) H di5 e B IE i A (55,
¥4 4l Zero Calibrate(F 4 HE) . 1&3RREEAE, 2R
TR,

3. [ Fil Fullscale Value i i) 45 e B IE B A fG 5
b4 Zero Calibrate(%84i) . &4~ 1E, 5EMk
R R R,

4. Yih4541 Save into EEPROM (£ £ % EEPROM)

Bt 2R F ANADCI A e 27 fr g . R M A ik
1551 PR A7 S EEPROMER , 37 I B2 Ul A A" 23 7k A PR 17 5
EEPROM, JFAE TR EFRIZIEE RN,

) B AR Ui R 1Y Bl 77 i 7E B EEPROM Y, H il
Recover to Default(Pk &R INME) #2510, P wedEfEkrinE =
T BRME.

ERORROAE QA ki R
Pl 22 JE 73 R S SR A AR 155 L e T O PR, 3%k 1 B A3
A KR SDPHR G K.

B ifiFlash LED(WHRLED) 451, 45 R 44fSDP |- HJLEDAT [N
5, [l FRIRSDP S PFAG A2 ] EL e D Sr 45

1 if; Read Firmware (IR P 14, 45 46 IRSDPE& I
24 B AR 15

[1- Jas mrr oY [ py — L

' + @l ¥

DEVI k. J R 2
CND325 Universal Analog Input Module
Coreest ta B08 | | Detoarmeet tor 507 Sta Ao Save Dt

Corfiguention | hogsskioe Resl | Calbrasion W Verion réa

Wajcr Rew Wlinor A Hod Code Bew  IF Code Bew
. . o
Dlsts Tierw
Vaeader D Predus I
o A VBl
Fuam LIS Rana Brmiawrs

P22, BpF A Bk i
BASRESSIIMINT

Major Rev(H K&EIT5): HAKRLEITRS

Minor Rev(f/M&iT ') : M/MUIIELT %5

HostCode Rev(F ARG EITS): HT IR B4 LD
HIRRAS S

BlackFinCode Rev(BlackFinfCihf&i]'%5): &1 BlackFinft,
A& 9n S

Date(H I): Ri%% % H I
Time(If[A]): A G 1]

Page 255



CN-0325

ESHEH IR FMF0 T LR

CN-0325i4 i S 1. AD77SSESF I
http://www.analog.com/CN0325-DesignSupport ADS8226% 42 = i)t
v, _:ﬂ-l- I—I ‘ H’ﬁ T
AD779xAL K e di—F L[]8 R & ADT7310848 -t
e A= by =N
MT-004. ADCHhay A Mg 7 [f i W —ng 75 i | id 52 852 ADP244 188 Tt
n ~ . bl . - 5
HFEMT-022: ADCHMIIL: T - ABIADCHR, ADIAT], ADR44 U4 T 1t
=] =N A~ )
HFEMT-023. ADCHMIV: T - AKIADCIH &2 Bk & F i ADP1720% 4 Tt
H. ADIAH],
ADuM347 15

HFRMT-031: Sz BLECPE % e 2% 1 B2 3 I fi# JF AGND Fn
DGNDHYik A, ADIAHE],

HFEMT-101: L#EA, ADIAT],

Chen, Baoxing, 20064 , 2% F isoPower 3 R fJiCouplery= /i ;
PR 78 e 2 5 R b 2 W S B S A JR AR e . ADI
2AH,

iCoupler i A #EHi . 4 e PWM il 23 F1 48 L 23 SR Bl 2% 11
188 B B 2y ADuM347xik il 245 . YE# : Flow Zhao,
ADIA R TR,

4 8F& (EVAL-SDP-CB1Z)

Slattery, Colm, Derrick HartmannfnLi Ke, “PLCITALHR &
T fR i 2 e iil,” CBERXTIEY, 200944
H. ADIAT],

(Continued from first page) Circuits from the Lab circuits 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 circuits 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 circuits. Information furnished by Analog Devices is believed to be accurate and reliable. However, Circuits from the Lab circuits are supplied
"as is" and without warranties of any kind, express, implied, or statutory including, but not limited to, any implied warranty of merct bility, noninfring 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 circuits at any time without notice but is under no obligation todo so.

©2013 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
registered trademarks are the property of their respective owners.

e respectve owners DEV' CES www.analog.com/cn

Page 256



http://www.analog.com/static/imported-files/faqs/AD779x_FAQ_Instru_Conv.pdf
http://www.analog.com/MT-004
http://www.analog.com/MT-022
http://www.analog.com/MT-023
http://www.analog.com/MT-031
http://www.analog.com/MT-101
http://www.analog.com/static/imported-files/tech_docs/isoPower.pdf
http://www.analog.com/static/imported-files/tech_articles/Inside_iCouplerTech_ADuM347x%20PWM_ControllerAndTransformer_Driver%20with_QuadChannelIsolators_DesignSummary.pdf
http://www.analog.com/library/analogDialogue/cd/vol43n2.pdf
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7795/products/product.html
http://www.analog.com/zh/specialty-amplifiers/instrumentation-amplifiers/ad8226/products/product.html
http://www.analog.com/zh/analog-to-digital-converters/temperature-to-digital-converters/adt7310/products/product.html
http://www.analog.com/zh/power-management/switching-regulators-integrated-fet-switches/adp2441/products/product.html
http://www.analog.com/zh/special-linear-functions/voltage-references/adr441/products/product.html
http://www.analog.com/zh/power-management/linear-regulators/adp1720/products/product.html
http://www.analog.com/zh/interface-isolation/digital-isolators/adum3471/products/product.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/CN0325-DesignSupport

ANALOG EHEREEIC
DEVICES CN-0326

ERISEBRY
— Circuits from the Lab® £ % % if 225 i M HI 2 % 1%if. | AD7793 ;%A ngﬁﬁ"%ﬁ fishFE240i
Circuits  yurmuizir, i zztn, ot =3 ‘
from the Lab™ sum wasomer ik, wmzsiam | aoumsson | HRDC/DCHBE ML
Reference Circuits AR ZE, 55 /A www.analog.com/cn/CN0326, ,Ff]%%% —
AD8603 PUTFERRIO, MEMERT | Fs i
B CMOSIs Bk 2%
RfHiREMEMRERFEPHENX R %
TS 1% L PR BT A7 058 1470 Bl P 1 pHAR 52 1L RS 15 40.5% 352 5,
B BR R (1R TR F AR S B K T 140, & T 2R TR, Wtk
CN03267%{#% (EVAL-CN0326-PMDZ) T. RN, KL, 5K,

ZGETRFES(EVAL-SDP-CB12)

SDP PMODA2E45(SDP-PMD-1812) G A 2 P SR 5 G A MO GO HpHLf

G H z S
B RER T E&‘%g:; /\fi%f‘n JTSEEMI}W]SIXI+1EA%X LTI
REE. HEXH. BHES A LR IR 2 R TR RO
BRI SIS

Pl 1T 71 HL B8 — A e 4 B 1 AR D e pH AR I8k 2 15 5 TR
S ARCEALAL, I EATA A SR M DL SR

FERRITE BEAD:
MURATA BLM21PG331SN1D

11821-001

GNDyso

P 1. pH s Jge v i Pl (AL R B IE] . R Sl o BT A R 54)

Rev.0

Cm:uns from the Lab™ dircuits from Analog Devices have been designed and built by Analog Devices
dard engineering practices have been employed in the design and construction of

eadlarcunt,andﬂﬂrfuncuonand performance have been tested and verified in a lab environment at

room temperature. However, you are solely responsible for testing the drcuit and determining its

suitabiity and applicability for your use and application. Accordingly,inno shall Analog Devi One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
be liable for direct, indirect, spedial, incidental, consequential or punitive damages due to any cause Tel: 781.329.4700 www.analog.com.cn
whatsoever 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.

Page 257


www.analog.com/zh/AD7793
www.analog.com/zh/ADuM5401
www.analog.com/zh/AD8603
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/CN0326-DesignSupport?doc=CN0326.pdf
www.analog.com/cn/CN0326

CN-0326

EHEE R
PHAL R E A R
PHIELIE 7 K81 S TR0 L F B T AR R
fivhi. RUBERIRIER L, 25°CHIK A1 x 107 BT B
T AR TR SR, o R T
T T A AU B TR, PRI FOR 2 ik
HER 53— B, S ST

pH =—log(H ")
R, I IR IE 1.0 X 10°B€/5/7F, WIpHE2.00,

pHH R VF 2 Tl el A e AL 2 A5 3%, TEX R AL B Fn
G Dl B AR E RS, pHEE S — A BEa il
B —ASHREA R, RUT S, SEREE T
P, DR A AV, BRI T IR R
MR, MRIGFZRES S % R R A E T, BEA
TR P (9 5 (PHAFLAE ), B B v AR LA AR N T 22 LL e
BB PE 3G 58 (+m V) BE 5 18 Pk 3 5 (pHAE A /&), B
T AR A A RS T 2 L R B P R (- V), XA HLAR
ZFERA AN, BT, MREpHEEEfE25°C

T2 HE59.154 mV/pHILAL, FREWTIE R KR M «
:a_2.303R(T+273.1)

nF

X(pH_pHISO )

Hrpr,

E=SHMWHE, AR

a=+30mV, ELHEE

T = IR E(Cpr: °C)

n=1(25°C), Hr(&Ef LRHEEE)

F = 96485 &/ BEIR, W58 4L

R=8314 fR¥F-FEE/KEE/R, BIRIMEES Kk
PH = KRB & IR

pH, =7, BHAE TIkE

JIRERM, AR R TS R B AR, L
G707 AR T AR, R R A S U A
BT, MmO, S e, 4
REFFAN R E AL ZERRE N, 56, MIERE A,
KAGTEREAL, SBORALE TR, Wi, FERARJR
T, Y& TpHE A7 ER b, R E TR
ML,

KTpHELRH — AN S E R (pHELE 538D (1
Mtk . Radiometer Analytical SAS; Hihfdhss . Villeurbanne
Cedex, B:H),

BRI

VBT A i B M2 I pHAR RS SR O T — Fh AR R U 7
F. ASAHEEOREY . pHEHZ WS . ADCIET
K UIRIR A, mE LR,

AD8603, &R I FE (B 50 uA) K AIEE 7% (22 nV A\ H)
CMOSIzH ik &, BLE NEZAD77930 18 < —H A L%
has . ADSG03H LT Ay A i B HL IR A200 A, D Y ESHLREL
PHIREHBEHE T — PP R TR

pHAS WA M2 R B TAD7793, 2441 (2-A)ADC, €
A EAZD B A T —A AR | A] g fe i oK
#(PGA), HGHEI ML 2128, AD7793[ ik KIh#E
X A500 pA, M TAEMARIOFER . A —AMIEHE A | IREE
B A B Bk i v R DR, T EL A AT SR — A MR 22 53 Rk v
MU . i ol = P g B B, AT AfE4.17 Hz %
470 Hz ) i il W 28 1L

ADuMS5401 (VY3 807 bR B &, 8 D C-DCHL 2% ) B2 it
Al & 15 AD7793 %07 2k i Z Il R B 435 5 v TR 15 20
fiE. FlfiliCoupleridh i A REHIA, REBIR K EHE S
FDC/DCHE A & v i L IRUR i 2

PHIZRREHE O Z 2R

SR K pHA B F B PR B EE A, IR b iR LB, 7
MIMOEIL GO, 52 SpHHLEIA BB, P2
Fi7R.

210pA
-—

10UT2

pH SENSOR

———————————

3.3Viso AD7793

1 lBias
—_—

: ; O O VA~

| opH i M2 AD8603
1 Vout 1 -
i i

1

i i

___________

10kQ

AINL(+)

AINL(-)
AIN2(-)
RFIN(+)/AIN3(+)
RFIN(-)/AIN3(-)
GND

10kQ

+1.05V 1 WF

E 5k ;;

B2, E HADCHIpH % [ FiIge iz 5 0
(FfLIREEE . RIET A &S, RIDFEH, )

et 12 H K P B 5 o OROR 25 Dl B HL TR X 4 R el R K TR
BRI, MRS % A B B TR, FEX R
i AN R ABILDT, A Dt R DR 22 B BOR A%
ADS8603J M i% B I ZZ op BOR A%, WPE2PT7R . AD8603 )
U A P T D 5 K R R Sl 0k 2> 3 ot P AR P BEL YD fh 25 P 3
I A R R R E

Page 258



www.analog.com/zh/AD8603
www.analog.com/zh/AD8603
www.analog.com/zh/AD8603
www.analog.com/zh/AD8603
www.analog.com/zh/ADuM5401
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793

CN-0326

HE25°C T B3R HL LD T GORpHIREF A UL, X200 fA LR fgy
AE RS, KIHRFEH0.2mV (0.0037 pH), BIEEfEL pA
M KA RERE T, REBLAFImY,

10 kQ/ 1 (PG 1 75 D8 38 2 £1%F 4% PR 2 i Y O A A5
Jgf=1/2nRC, BJI16 Hz,

W ABR B Df i, e A Gk R BEL S R DL B A 1 S A o
BeZTith, Dl KPR JE ik /D> AD8603 2% i 25 e FEL L A i
1 7t i

ADCEEEE, pHIEREE

ZRW B pHAE AR AR /N R, RUER T —/AS iy
PHIREHIB AR . T REMTNE 1, R B¥REH A=
HLJE 70 Bl A +414 mV (£59.14 mV/pH) (25°C) 5 £490 mV (70
mV/pH)(80°C),

1. ABpHIRH B AR

3%2. DIN-43760045 L RTDIS &

e TE
DIN 43760 A% +0.06% @ 0°C
DIN 43760 B +0.12% @ 0°C

3. ASTM E- 11370945 A&RTDFE &

& BE

ASTM E-1137 A% +0.05% @ 0°C
ASTM E-1137 B%% +0.10% @ 0°C

WEEHE pHOZEpH 14

FHE T pHE pH 7.00 + 0.25

BE pH0.05, TR EETEHE. 20°CE
25°C

5P pH 0.01
0.1 mV

TARIE 80°C(H A fH)

SR 7 et ] A 95%< 1572

16 B IR £ HE U FERE . ADCSR T SMIE1.05 VAL HEHL I
U, WREELE AL, R R ALY, /G =105V,
K F pHER £ B K £ 5 2490 mV (80°C),

T s B R R DU MY, I BLAD7793 R I B HL R 43t
WL, Bb, pHERE ARG SN mERBL E, DEHLL
TADCHY [ #:Z I BHE R 2 N, ZmE R AR R,
$5210 pA TOUT2HL IR HE A5 KQ 0. 1% HUBH, 2R, &5 5%
FEH1.05 VIERE (e HUE, X R 7 4 ADCIE i )

ADCi#EiE2ft &, RTD

ADCHy % i W # fERTD L= ML, i%RTDH
AD7793/IOUT2 L ek th 5 | MBS . 210 wA B F e 3R
FIRTDAAS 5 HLBH(5 kQ, 0.19%) MK BRIk &5 . (B ULED),

AR IR B R %0CA0.003926 Q/Q/°C, HEHEDIN Std. 43760-1980
FIIEC 751-1983%%:4, TOLRTDHIIE % Z%40.00385 Q/Q/°C,
RTDIRE BE 18 LA0°C Ak i, DIN 43760F7 A AT AN,
MF2Mi7R, ASTM E-1137hrHEIN VI AN, In&3PR,

Page 259

RTDH BHAE RT3 50 -
RTDHLBH = RTD, (1 + T o)

Hrp,

RTDHWLBH = T T f) . PR

RTD, = 0°C T iy HLBELAH

T = P55

a=0.00385 Q/Q/°C, DIN Std 43760-1980F1IEC 751-19835¢
SCIRIR B 2%

RTDHLFHAE0°C (1000 Q)% 100°C (1385 Q){E B N fL, 74
B RS S Y6 I H210 mVE290 mV, BRI 4210 pA,

5 KOQUHL B 1 S B A L TR DA 1.05 VILIE , 2% 1
WO, B AT AE1.05 V (£V,,/G), %M
PR R, RIS (R S RGO I

JL4E100 Q PtRTDF43 % W, HnT 5 & H A BE.(200 Q|
500 2, 1000 Q) FFPRI(E, . BER). ARBHER—A
1kQ DIN 43760 AXRTD, ] TSt IpH A% s 1 il BE M2 2
fE. 1000 Q RTDX k% LB IR 22 A 4100 O RTDHURE .

R —F2E &, WMEBFR, FERTDS ML fEhntE &
e, [RIF sl RTDAS Sy B e, D 2342 AD7793,
Z AR S A BRI A B R . %07 RIVIR
FZETRIE 5 MR REL, AD7793 iy He e L i U B G o 1 DA B
AN TBOR 2% v R i N BELDT TN/ o8 D 2 FEL 3 S A L R 2 7%



www.analog.com/zh/AD8603
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793

CN-0326

Pt1000
RTD

DIN 43760
CLASS A

AD7793

AIN2(-)
RFIN(+)/AIN3(+)
RFIN(-)/AIN3(-)
GND

3 5kQ, 0.1%

11821-003

[&13. 22 IR TD%E 5 (AL BRI
RERPTH E B EH)

PRI B IR 2219 55— PhmT REPE R 3 RTDEC &, 0L
HL 22 10 CN-0287

54 tH S0
b A AR R AR

Code 2 [ AIN x GAIN +1J

V REF

Hir,

AINA RS A E,

GAIN AU R RS E

N=24

EVAL-SDP-CB1Z % 43 i /- - & #R fnPCAL 3 AD7793 % tH #Y
AR,

B iRERE

ADuMS5401/5 B ADCEU 55, Rl Ay i e 4 Al e B B A
JE3.3 VAL, ADuMS5401 (V)94 A Ri{E3.0 V3.6 V
Z I, EEFADuUMS401AG Ry, DLR & /D EMI/RFIH]
B, AXRELZIEE, WEBAN-11090 FZid: iCouplerdy
i R A s i AL

RGRE

AD7793/ AIN3(+) 4 A T I 8RS 955 kQ 0.1%HL B _F [ Hy
JEFE . 4 T RS W 0 S RTDHLBA, 6% % B IOUT2HL i Y
+5%AF LG, fEMEERE B, RHZHIERLASKQ, MifizRE
IOUT2#f DL il . RTDHL B 1 RTD Hh iy L S B LA
IOUT28f P HL iR fE R 1158,

AL FH G Pl 4 i 715 4 s A8 O P R A% EEVAL-CN0326-PMDZ
PEAG A P pH

{3 crusitioe =1 ]
Dle [dn Help
CN-0326 Evaluation Software s
pH Sensor with Temp Compensation
Lormed, Raary Eron Save Data Chear Data
Data Graph | Calbration Semings S0P Board Frmware Revigion
Two Paint Calibration Biiiort
Compensatio
Step 1 Step 2
L4
'.I‘Irllll‘ Offset
(;:lm’l‘ll!ﬂlhlll 4 Data Rate
Uipdate Rate
Reinave affset Volage 1B7H: =
NIST Standard NIST Standard
NOTE: wuffer Sulution Buffer Solstion Fafrosh Rate
Phosphate(Th - Carbonatal 10,012 (=
Custum Buffer Custom Butter
Salistion Tahle Solution Table RTD Value
oy > 1000 Q
Cakbratian Pt 1 Cabbration Pt 2 Gave/Recall Calibration
Sottings
Measured Kesult s,
M Reading oH Valtage Reading  Slope -

o wH ] v ] mifph

S0P Basrd Rasc o8 Acauirs Dets m .

11821-004

4. PP PR o i i

M P F 2D R i, Horb, H—RMENpH-7
F vp P pHEZE i i 0OK 18 B pHER BH AL R G S B R A,
TS oh i ] VR AR B — AR S —Ph gz oP i i
1 pELAE B T 5 8 D00 5 ) ¥ R AR pHARL . A D00 58 ik i
i, WTUMSE I pH-105 s g i s £ 0 5 R Pk i il it wl A
MpH-AZ 0. O 1 IR R I, AT LA = sk
i, L7 RAL 2 RS 3 5 P LA R R 5% o I
B 4pR, b, pH-78 DR IEER KR

A AENISTHERF A SZ 0h I IS B0 . T B P R 1 A5 A 2%
MEIRER B CRYIRE R, JEEAE0°CRI5°CZ N, Al
PI{ERadiometer Analytical tH iR Y (pHEEiE 59:8k) —F5vh
B, AR Z A AR B pHIR H I mVER A SRR £ 5 35
HUE RTD A 4% A T BE B8O D0] B ) TE B pHAR,  JF T &
MRSk R A, P AT DL Rl o o dn 1l 4
Finsk i, HERE/5E M S B (MBI,

JH T pHAL 23 W v ) 8% o i AT i s AR UL, ]
NISTINIE R HfipHZ L okt k. HTFTis LA 2
ops TR, Bk, AKPERIRAH PR T AN
Wi, wLLE TR B RNISTIAIE pH 2 b % i 3 17 6% e
InPE4fr7R,

WAL [a] BF 2 A F PR A T — A1 H AW RTD AL FELAE 11 2k
i, EHEEGANE S V1000 Q,

Page 260



www.analog.com/zh/AD7793
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5401
www.analog.com/zh/AD7793
http://www.analog.com/zh/circuits-from-the-lab/CN0287/vc.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/AN-1109?doc=CN0326.pdf
http://www.analog.com/AN-1109?doc=CN0326.pdf
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html

CN-0326

ZEREZEER

IR B O 16.7 HZHIE 4R 1, WAD7793 ) rmsi
P 1.96 pV (B U Bl A i, K A AD7793%(05 T .
WA DA AR 7 5 T

6.6 x RMS I 7 = 6.6 x 1.96 uV = 12.936 uV
IR pHH R BU% 459 mV/pH,  MIpH T I 4 (1) JCHE: 75 43
PEEEpHK -y

12.936 uV / (59 mV/pH) = 0.000219 pH
Hrp L EAD7793 [ A ik, PR REEE R W T —5,

MiFIESER
A BB R B L CN0326 LabVIEW Ay 8 {2 5230
JH—/~Yokogawa GS200%% % FL IR JFR AL pH AL &S U4 A

Bt U1 mVHE 8 7E-420 mV & +420 m VG B N ERVE %R
J&, EVAL-CN0326-PMDZAEMHRYE [ & SCAIAR e 2 15 17l
RELE

AD8603%% i1 2% FIAD77931E 52 R 5 H A U6 (L 53 7 Y 1 o2
Tk, MEpHBH BNCE# S, HREL0004RH, fn
FlSH A B 5 TR, AR5 47 297 5004 FRAS, 412 T 0
AR 7 313 pV, A pHIB R S3 A7 470.00053 pHIKIEAH .

35

30 I

25

N
o

COUNTS
i
o

=
o

o

0
6FB864

6FB900

6FB980
ADC CODE

5. i A% A5 B 7
(AD7793%iy A 5 | I # 6 —it2)

Wik R G =A A W LS ADCHa A B 5G, DL B
DUB AR A RIBELDT . [RIEXE R GEREAT 1A HE, S52R1%
60 mV/pH, #aPd6, Zehix 22k 1 H B R AR BT 5
. PleRImT R, fE8 A1 5 pHA RIS A,
XFF200 MOBpHEREHBEDL, ZktkiR%E/NT0.5%,

6FBAOO 6FBAS8

11821-005

Page 261

E 0.5 | 0.40
o 0.4 [Reeth :
Q N i 2oova| 1| o1 0.35
F 03 . el
o) L ~1" 1003
> 02 AN == &
5 \ 100MQ |, r] et oy
& 01 M ] IMQ _| o] 1025 5
=) | ] g
8 0 J"""w;r I ...,.»M"l/ 020 W
i oA, L z
= . N @
< -0.1 N 1015 <
=} ‘—5& ' 4
2 g2 ™ Z
5 SIMULATED pH T 3
o OUTPUT VOLTAGE 10.10
0 -03
2

10.05
o 04
I
= 05 0

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADC OUTPUT pH READING (pH)

6. pHf% a0 K4 i HL 1 (R R I 2e P IR 22 1K)
SGADCH; HipHBERL YK % (i 4R £ B
1MQ, 100 MQFI1200 MQ)

WHREE DA 70 s PP A B SR 5 . B 3THZ R G0 Se B SO
] PIAECN-03261% i1 32 Fr ik 3],

£V, VA

/A 7. EVAL-CN0326-PMDZR I8 I

11821-007

FREL

HAb A EHADCHAD7792f1AD7785, XMk afh B A 5
AD7793 0 Rl s 4 &, 1HAD779216/ADC, AD7785
1206 ADC,

AD86074 MUK 23R 85 | IIMSOPE3E 31X % — ULl i
AR LB AR A it OR 2%, S AD8603J& T [l — &5,

ADuM5401(#) H b 5 51 646 % Fpai AL &, ADuM5402
/ADuM5403 /ADuM5404, - [a] 42 {14 AN il <7 b 15 T 3

B RV 5l

AL % SR JHEVAL-CN0326-PMDZH #% 4 . EVAL-SDP-CB1Z
Z 53 1R F & (SDP)PF il #i #1 SDP-PMD-IB1Z(— 3k £ %f
EVAL-SDP-CB1Z{JPMOD%:4:#3), SDPF1SDP-PMD-IB1Z
PR E A 1205 | BN X B2 ZE R A% . WT DA R 52 a5 I VP A
ML & Pk RE . A T 18 B SDP-PMD-IB1Zf1SDPT  EVAL-
CNO0326-PMDZHR, @it —AHEEA100% /R, T 25
77 % R B b o L R 514 3k 3% 2 2% HE EVAL-CN0326-
PMDZi## 5 SDP-PMD-IB1Z,

11821-006



www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD7793
www.analog.com/zh/AD8603
www.analog.com/zh/AD8603
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5402
www.analog.com/zh/ADuM5403
www.analog.com/zh/ADuM5404
www.analog.com/zh/AD7792
www.analog.com/zh/AD7792
www.analog.com/zh/AD7785
www.analog.com/zh/AD7785
www.analog.com/zh/AD8607
www.analog.com/zh/CN0326
http://www.analog.com/CN0326-DesignSupport?doc=CN0326.pdf
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html

CN-0326

wWEEK
TEUT B
o FUSBR ) Windows® XP, Windows® Vista(32fif) 8¢
Windows® 7(324if)PC
e EVAL-CNO0326-PMDZH B% ¥F 4k B
e EVAL-SDP-CB1ZHL ¥ FEAli AR
e SDP-PMD-IB1Z SDP#:4:4R
o CN-03263FAk &K 1:
o HJE: 6 VEER IR S IR G Rl A%
* Yokogawa 2000 % FL It FEL 5 5 55 28 it

FiafER

$F CN-0326 17 il {1 e B EPCHDE BL IR BN 2%, I PF Al
AR, TIF TR, R A PR AL R S IR 3
2%, T HReadmeCff:, F% M Readme L v 1 15 WA 22 2% Fn
8 PEAR A

wE

CNO326IT M B s —okoe s, Hh&h aisikit, %
K3 75 Windows® XP (SP2)Fil Vista(32 1 Fie4fir), hn e 23
XHARBETT, BB TeR T ) setup.exe 1,

R AE A, R PP A B AnSDPAR I #2 BIPCY USB
i, B PRPCRERS IE B IR BIPPAL R ¢,

LSRR Sc AL se e a, Hi R DR AT B8 4 BT ik &y
SDP-PMD-IB1ZiFAk Rz @ FeL I . fESDPHR (il ik i £z
P A)$: ESDP-PMD-IB1ZEEAG MR, 54 J5 JH BE R i 45K
H: 52 A& PCRUSBEG A,

2. F+EVAL-CN0326-PMDZJ125]| & f1 2 5] s 3k &
$: % SDP-PMD-IB1Z{{125 | B EL i 85 | I#E 3k,

3. fERBTTEIOF R IFZ I, RipHER £ HYBNCi - FIRTD
i )% 3 B B EVAL-CN0326-PMDZ{ 3% T4 L .

4. FEBUPEIT A MR R 2 5, EEIPTRETE
J P S E Sl Connect (¥E4%) . 24 PCH T 6 I 1] PF
i et , BIaT s B 9P 7R X 4 % EVAL-CN0326-
PMDZHL B4R 4T PFA o

ThietEE
R 15 Y D REHE P A B8 P s o 2% D0 3R % L L 4 el v e
AT RGER. FRIEE DR bR R E IO,

Pt1000
RTD

)
N

X

6V SUPPLY PC

pa| |

imMQ

PRECISION EVAL-CN0326-PMDZ [#{ SDP-PMD-IB1Z |+ EVAL-SDP-CB1Z
VOLTAGE |——

SOURCE

[
=
11821008

[El8. pH % [z Bl it i 2 Dh REAE P

Eie [t Help

CN-0326 Evaluation Software ANALOG
pH Sensor with Temp Compensation DDEWCES

Data Graph  Calibration Settings | SDP Board Firmware Revision

11821-009

9. TR B
HiREE
SDP-PMD-IBIZW AR 6 VE IR RIE, HBEZLIP1R A
33V, HTUREIEVAL-CN0326-PMDZ,

Page 262



http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/zh/system-demonstration-platform/interposer-boards/evaluation/EVAL_SDP-PMOD/eb.html
http://www.analog.com/zh/system-demonstration-platform/controller-boards/evaluation/SDP-B/eb.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
ftp://ftp.analog.com/pub/cftl/CN0326/
ftp://ftp.analog.com/pub/cftl/CN0326/
www.analog.com/zh/CN0326

CN-0326

it Kester, Walt, 19994, /il /&4 /d#, SB7H45> . ADIATH],
M Agilent E36314 fi¥okogawa GS200%5 8 HLHOR 1 Fefle Chen, Baoxing, 20064, /fisoPower# A /iiCoupler /™
Hi . Yokogawalf) i i ¥4 # 5 pH A% i Bt Fl ADCI) £ A TR SE AP B P 5 T DR 1 i o

. TN GBI, B ADCHIIES T, ke spi ADIZ ]

7Ro Yokogawar=:+420 mVHLIE, SRIGIHEpHIE KM, B

B s I HULE DD 2 pHR B 93 BB Wayne, Scott, 2005%. iCouplerBUTHIH B L,

PSR 13 22 FE A H EEHLR AT URS-232, RS-485FICAN i

%7 BHXE, $39% . ADIZAH (TH),
Brian KennedyfiMark Cantrell, i 2 i AN-1109. iCoupler
AR R B E# R, ADIAH],

pHPEL 53k, Radiometer Analytical, SAS, Villeurbanne
Cedex (i:H),

JH CN-0326 PF i 4% 1 ke 4 $% 5k | EVAL-CN0326-PMDZHi, %
WAEdE, TR InESR,

AT SRR 5 T A TR0 5 8 AT AECN-0326 5K 1 il 1 4 e
HkE],
ESHEH

CN-03261% i % 0., BURFMF0ITF LR

www.analog.com/CN0326-DesignSupport AD7793% ¥ F Wt
HFEMT-004: ADCHi A B2 7 jg] i Y — T 12 7 A Fll 0 A2 55 7 AD7793 1l
ADIA W], ADUMS5401% 2 F it
HFEMT-022: ADCHMIIL: - A BADCH [, ADIATH], ADuMS401 345 B
HFEMT-023 . ADCRYIV : - A ZIADC 119,55 2R H 2 Fl g M ADS603 KR Tt
ADIAH],
f&iTmsE

HOREMT-031: LB £ 7 #% #he 5 119 # Jh FF iF FF AGND fii
DGND#9i#H], ADIZw],

BEMT-035: BH U XA, flll, PHEIRALEHL
&, ADIZH],

BREMT-037: BH UK AR IE,
BFEMT-038: @I KA A hi 21 i
PPEMT-040: BH KA 7 A M Hi
HFEMT-095; EMI, RELFIFEHHLE
BREMT-101. L#H#H A, ADIAT]

Kester, Walt, 19994, &5l #i 5 /867, %5885y . ADIAF],

201359 —1&iThRO: #IIAAR

(Continued from first page) Circuits from the Lab circuits 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 circuits 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 circuits. Information furnished by Analog Devices is believed to be accurate and reliable. However, Circuits from the Lab circuits 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 circuits at any time without notice but is under no obligation to do so.

©2013 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
registered trademarks are the property of their respective owners.

CN118215¢-0-9/13(0) DEVICES

www.analog.com/cn

Page 263



ftp://ftp.analog.com/pub/cftl/CN0326?doc=CN0326.pdf
http://www.analog.com/zh/circuits-from-the-lab/CN0326/vc.html
http://www.analog.com/CN0326-UserGuide?doc=CN0326.pdf
http://www.analog.com/MT-004?doc=CN0326.pdf
http://www.analog.com/MT-022?doc=CN0326.pdf
http://www.analog.com/MT-023?doc=CN0326.pdf
http://www.analog.com/MT-031?doc=CN0326.pdf
http://www.analog.com/mt-035?doc=CN0326.pdf
http://www.analog.com/MT-037?doc=CN0326.pdf
http://www.analog.com/MT-038?doc=CN0326.pdf
http://www.analog.com/MT-040?doc=CN0326.pdf
http://www.analog.com/MT-095?doc=CN0326.pdf
http://www.analog.com/MT-101?doc=CN0326.pdf
http://www.analog.com/high_impedance_sensors?doc=CN0326.pdf
http://www.analog.com/temperature_sensors?doc=CN0326.pdf
http://www.analog.com/isopower_technology?doc=CN0326.pdf
http://www.analog.com/icoupler_analogdialogue?doc=CN0326.pdf
http://www.analog.com/AN-1109?doc=CN0326.pdf
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7793/products/product.html?doc=CN0326.pdf
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7793/products/product.html?doc=CN0326.pdf
http://www.analog.com/zh/interface-isolation/digital-isolators/adum5401/products/product.html?doc=CN0326.pdf
http://www.analog.com/zh/interface-isolation/digital-isolators/adum5401/products/product.html?doc=CN0326.pdf
http://www.analog.com/zh/all-operational-amplifiers-op-amps/operational-amplifiers-op-amps/ad8603/products/product.html?doc=CN0326.pdf
www.analog.com/CN0326-DesignSupport

ANALOG
DEVICES

EHIEEIC

Circuits

Reference Circuits

Circuits from the Lab® 2% ¢ i1 A& 2834 Wik 9 2% i1, | AD8606
w B TFWESL, W EERGEN, TR
fromthe Lab" sum. maramer girmie. mxesan
AL, /A www.analog.com/cn/CN0335,

CN-0335
EESERN

R, KRR OBLEE CMOS,
BB B A s T OK 2%

AD7091R 1 MSPS, @1kTh#E, 124, ADC

8 B DC/DCHE 125 i DU 1 18
ADuM5401 | ViR 2

12fif, 300ksPs, HEFE, ELREXNMIIERERSE, ATFL10VEA

PEFIR TS H

B R P fhHR
CNO0335 83 #7445 (EVAL-CN0335-PMDZ)
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PR ML B SUR T AN DR O 55 4 B s 1240
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c1 1/2 AD8606
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R1 R2
52.3kQ 12kQ
+3.3V
U1A
GND_1SO 1/2 AD8606
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\V/ 4.7nF
GND_ISO g
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-10V TO +10V _ R4 R; GND_ISO

52.3kQ

GND_ISO GND_ISO
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% LB /NG RO AT % 4 1 oA b 5 U D B dl R 2 &
GRRTIR, EXMRGPRE, B, AR A
KEt, BORACBEMERR, PifiZzesR A harse
R 52, I RE A R0 % 95 T IR I H WA
W FitmE,

1uF \Y4
| GND_ISO 12-PIN
J

GND_ISO

u2
ADUM5401
(C-GRADE)
+3.3vo—| V50 Vb1 +3.3V_IN
—1 GNDiso! | GND1 GND
REFour  Vop cs Voa Via SS
SCLK Vos Vis SCK
ADTOY1R  CONVST Voc Vic CONVST
SDO Vip Vop MISO
GND REGCAP Vprve[O+3-3V — Vsg. RCout —
J_cs ¢—{GND;goi | GND1 GND
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EH ik

R ARG SRR — AN ADCE A — A
BRHR, 10 VIG5 HULAB B HBOR 25 217 0P Fefi
TR, % ORI EAD8606H) —:, i%ia ik
KEGH A0 1 VE24V, 5ADCHHAJERFHITAL(0 V
F25V), HEA100mVHTHFFLNE, KAADCHIZ
MRECHERUE(V =25 VI T AR R . T UME SR B
fE, DARERIAS HL B A8 10 i T #5820 i i A EL A P s AT L

LT S R R . ADSGOGI f /1N a2 i HH L A
50 mV(2.7 VELJE) 1290 mV(5 VERIE), ki A10mA, i
FEVEHE —40°C%E +125°C, {E33 VLR, FaHL Rt 1mA,
WEFLBEANEILT, RPN i R 45 mV E
60 mV,

ZIRBNERAZE, R/ REGERE FR)BA100mVY,
DUtttz ams, fmilamEm LR AN2.4V, DMEHADC
A ) IEFRIR PR HE 100 VM &, Pk, fa ANisHOK
A RR PR R ETEE 0.1 VE24 V,

AD8606 (U1B) )5 —1-H T2 0B AD7091R (U3) ADCHI P &R
2.5 VIR,

AR B Hh g FH AD8606 Y Ji PRI i% a1 L AT ARG TR L s (e R AEL
651V), I fhi i HL IR (B K1 pA) FIVEERE 74 (i KB 12 nV/\Hz)
SRR, AE3SVHIET, THEUN9.2 mW,

18 SRR 25 1 % 9 ) e — AN BB RCIE % 2% (R3/C9),
FHF BRI S . RCIEDE 4 A BUE AR %% 664 kHz, W]
Wm—AvT B ig k% (R4, C10FIR1, R2, C11), LM&E
AE S BUARAR Tol g S A B BL T, 2F— 20 PR AR D8 D 25 B 4
H, EXRFRT, BTESWHIERAD, FEiLn IRk
AD7091RH R A%

TEFEAD7091R 124371 MSPS SAR ADCHE P A H:4E3.3 V (1.2 mW)
THITHEBIL, UA349pA, BFET Muihs L sxtF
HFEMIADC, AD7091RIEN & —A2.5 VISR IR, H
WA EERS 4.5 ppm/oC, Fy A TEN7.5 MHz, H & 8
FTH: M 3E28SPI, AD7091RR /MBI 105 | IMSOPE:} 3 |

RJH3.3 VALIRPE LT, 3% L 0 2 D FE (S 45 ADuM5401
P %) £ 104 mW

P, JE P 55 L B PR S B ADuMS401(C )ik, B T
B 5 A R LAAh , ADuM540138 g i% WL it R R 85 3.3 V
BIE, RIEFERSE, RUBREBETBSTNHATE
ADuM5401, ADuM5401VY3# 2.5 KV & 2% 4 sk DC/DC#E
e, SRH/NE165 | ISOICE 2 . ADuM54014£7 MHzR 4
PR T TIFEL A 140 mW,

AD7091RF 50 MHz /) H 17 $(SCLK), J5ResLE1 MSPS
HIRFEA, JRT, ADuMS5401(CZ) B S 4 i 5 K B0 i
/925 Mbps, %R HY IR K BT 12.5 MHz, 5351,
SPTu 1 #25K , SCLKHY 5 8 v t £ 48 9% 2 &2 Ab BR 2%
Ik, ADuMS5401#y) GO ] A% 78 8 1R (R KAE 120 ns)Rf it |
PRFEHIAEL/120 ns = 8.3 MHz,,

REEAD7091RZE —3R1267ADC, {H B T4 MR pE A% AL
Jiefiy, DMESALERS: 1706 DBk A . Kk, R
FEFITS (45 AD7091R 650 nsky 4545} ] i 158 ns(E 4 T
THEER RSN ], € SR+t SEIR), FEhN_E A T SPI#E
VRS A i B L6 A IR e ) 3B
Ts=650 ns + 58 ns + 16 x 120 ns = 2628 ns
fs=1/Ts=1/2628 ns = 380 kSPS
Ha TRk e, @ SCRFSCLKHI R A 8 8 1 e K AR 53
¢ 97 MHzF1300 kSPS, %t SPIf: LI vl U 125 | i H 3k %%
Pmod ) ¥4 2% (Digilent Pmod % ) % 2 B AL BE 25 PFAG BT .

BRI
FE 2T~ B AR 10 VE +10 VTS 5 2 0k S B TRk
0.1 VE2.4 VEJADCH A JEFH .

R1
52.3kQ 12kQ

U1A OUTPUT
1/2 AD8606 +0.1V TO +2.4V

b——O

GND_ISO

GND_ISO

R5
GND_ISO
13k? o VREF
2,5V

INPUT
-10V TO +10V

R4
52.3kQ
10 W

R6
2 10kQ

11649-002
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2. Hir A HLTE A 5 DR B R i
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At bR R L BN IR B SR AT

RS||R6 ( Rg) R4|R6 ( RZ]
Vour =V ——————| 1+ == |4V ————| 1+ |=

IN REF
R4+R5|R6\  RI R5+R4|R6\  RI
R R
=V KV e —0 K=V, GAIN + OFFSET
R4+R RS+RO
(1)
e
R5R6 R4R6
R=R5|R6 = > RO=R4|R6 = )
R5+R6 R4+R6
andk=(l+£} (3)
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Wi, Wit KRENBEEENITE
FARIEIE 10V, WHRMT,
HOL B A B -
AV, 24V-01V 23V
GAIN = = — 2 oons @
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R 1l 3 bR %L
R5|R6 R2 R
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R4+R5|R6\  RI) R4+R
HL B O TR -
24V-01V
OFFSET =V pyp (V )y =0V)=01V+————— =125V
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(6)

R4|R6
e (), w
R5+R4”R6 RI R5+ R0

(7)

HER4n 5, X Fk=1.23CG%ET2E5), HARRIT bk
BOE F PHRIFIR2AGME), R4/RAVELAE AT T .

R4=9.696R (8)
% R7a0m, BV, =25VHk=1.23, WR5/ROMHAE AT
/(1

R5=1.46 RO )
2 2 L BHRFIRO, DL K % 581 4 2L 9 v iy LE AF ]
A1, R4/RLLAAWITHEEGNT

R4 =5346R6 (10)

%8, RORG K 10AT A, PR, RSFIRGHT il ¥y
T, flln, HEHER6=10kQ, NMR4=5346kQ, R5=123kQ,

R A 32 R K -

OFFSET =V 4
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bR, AHBHRAFIRSHE$E 1 i B3 B bRk Y H
FAAE, PrgEfihR4=523kQ, R5=12kQ, &, RI=R4,
R2=R5,

T AP, DA P L 2 5 . 2
FTHE LA TIAR AT . AT, B R 7
FTULAIGSTBORBEE10 VLA T 0, DL (R4 1 97
Hi,

BOR LB I AR P B T AL B, DR, o AT
AR, LT PR AR M L s L 2 5
M,

HERRMAEE =

RETF10 VEASMIOSA TSI, 7T 580 T A0
ESCH AT, i Sk

AV :V[NiMAX _V[NiMIN (11)
AVour = VlUUTﬁMAX - Vouranv (12)
Offset :#"'VOULMIN (13)
R
GAIN = % (14)
IN
R
Offset = % + VOUTiMIN (15)
HEPES Rk RUE
k:[uﬂj (16)
R1
W TR EFRY/RILAA
GAIN = R k (17)
R4+R
J# i A HEPERS/ROLLAA «
Offset =V RO, (18)

R5+ RO
FA 252 g SO BUA B 1 % K17 Fn 2 X 18 I RFIIRO, I
RPN F, 15 HR4/ROLLAE .,

WePEr BHROMME . WL R4/ROLLIEFE R4, 15 FRAFIROEL
fi, W% R2FRY/ROLMETHARS, il % X161 R2Fn
R1, W& Y EFER] = RAFFIHHR2,
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B PR B2 R A BV IR R R
ARIEY, RS AR Rl R2, R4,
R5FIR6, TP 1AL A i 5 Pt v X 3 A FiL B 4 B
TR B/NE PO, H Rl L 0 R P 3, LB Y
MANREA10V, HHHARBII X RIBENS,, =019, S, =
0.19, S, =039, S, =0.11, S, =0.50, %%k HEHEL)
FnJ Ak (rss) 75 A&, WISR 100 ppm/°CHUPHI, it B F2
EBNh.

RS =

=100 ppm/°C V(S,* + 8,2 + S, >+ Sp> + S, 2)

=100 ppm/°C V(0.19> + 0.19% + 0.39 + 0.11% + 0.50?)

=69 ppm/°C

69 ppm/°CIJ i BB FE EEF% %] Wi T-0.0069% FSR/°C, i Fi25 ppm/°C
FL, L VT 55 T2 % % 25 B A %£.0.25 x 69 ppm/°C = 17 ppm/°C, &,
#0.0017% FSR/°C,

FETHERERIFIRBIREN S0
AD860638 ZLif K 2 FIAD7091R ADCI B it e V8 Fa A R
ADC AD7091RP 56 1 F T I A A RS A LRI 4 44,5 ppm/°C
I KAE A25 ppm/°C,

AD86063a F it A #3% 1 ¢ A 1 7% L RIAE Ay 1uV/°C, e KA
H4.5uV/°C,

U1A AD8606%H A\ FEAIR 2123 Vi G Ak i, P
232 ppm/°C, UIBEE L 2% vb 8% S8R 22 LI2.5 Vo 3k
Wk, RIFEZI M2 ppm/°C,

REBIRZESIMEB LIS, Xk EALLHEAD7091RM
+1 LSBEUM B PR 22,

IETER, H R 50 ppm/°Cu 100 ppm/°CHLEH, NIE RS
M KA TR L BLERS . A JEOC IR A W TS vl 2%

R AEEBSENRE

H1FHL(1%, 100 ppm/°C) +0.0069% FSR/°C

AD7091R (AV,, . /AT = 25 ppm/°C) +0.0025% FSR/°C

AD8606, UTA (AVOS/AT= 4.5 uv/°Q), +0.0002% FSR/°C
2ppm/°C, L12.3 VAEiik

AD8606, U1B (AVOS/ATz 4.5 uv/°Q), +0.0002% FSR/°C
2ppm/°C, L12.5 VA Eiik

SAFSRIRZE B R %L +0.0098% FSR/°C
(100 ppm/°CHg,[H)

AT=+10°CH}) 51% FSRiR 2= +0.098% FSR
(100 ppm/°CHg,[H)

AT=+10°CH}) $1% FSRiR %= +0.046% FSR
(25 ppm/°CHLRH)

A RBE R IERA E iR
Ja T PATP AR E, SERTE AR EAN-10 VIFHLE, HRFADC
AR IE A Code 1, ARG, 1A% AdRHEAN+10 VIR,
R ADCH SRS 2 A Code_2, MWk 2%l TXHH .
GF < 20V
Code_2—Code_1
BAE, w5 AR AR Code_xovf B Hi A
LR
V, =—10V+GF (Code_x—Code_1).

T8 3 b A ASE H ST AR AR AR T AT 21 A BR AR A% 326 bR ORI AR AR
S b LB A 2B bR R, T DS B HERT IR 22 55 T %
R R B 25 22 A £1%, DR &5 SR A AR TR B AR 1L,

Pl 3 v 7R A ISR B T AR v AT JE B E 43 b R 22 (FSR) T
g%, KPR, RAERTERKIRFEL40.23% FSR, ik
Ja, RZEEEL0.03% FSR, KEHHY TADCH1 LSBiR 2%,

0.25

0.20 ERROR BEFORE CALIBRATIO/N#

_ o015 /e
w
g /N
S o010
o
x \4
o
o
Y 0.0
/\/\—\/\ERROR AFTER CALIBRATION
0
g
-0.05 =
10 = 0 5 10

INPUT VOLTAGE (V)
P13, 25 i A o i ) 1 L2 i R 72

PCBHEEE

AEAR AR SRS B LB v, D620 40 2% T P AR b A R
iz M [l % A1 Ry . PCBW R AT HE B 125 %07 35 43 F0 R 40035
5. % FYEHIPCBR i BRI RUZMOME e ifi ke, (HR I4)R
PRI LGB A DEMSHERE . A %A R RS B,
ZWMT-03145 1 ; AR EMBEANER, W& UMT-101
6. AD8606H L IF N 4 JH 10 wFF10.1 pFiLfr 54, DLid
204400 T g 7 O D /NS . I B A R T R R G A R
f, 0.1 pFRLA B EAIRESRIA, X TR A &L, i
MR, REELNIITREY, LA B b ik
7, IR IR RN,
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ADuM5401 isoPower £ i, 2D C/D Ci: # 2% FE =R £E % A Fnfr Y
MRS [ R AT IR B . TR, SIS 520 R 5]
JI5FN G| 16 2 Al 75 ZARESR S B HL2Y, 3X SLrg 2% iR 1]
RESETN R B A TG AR s, BAREIF
PRPIANHLZE . EEXFV AV, HEFFRHRZAE 0.1 yFFRIL0 uF,
B/ AU A IRESR, HiUE I F s, (RESRHL
BAARGR AR AR EL B RASEE2 mm, 4R %
A E K 2 mm, ATRESBEIREUE ., AR
M5 5 I8 K 595 5 Ml 162 [l S BLF #% , BRAEMAS 2
| MRELEREERLS R, AXELZEL, H2WL
ADuM54018 38 T .

ARsef e, iR E, BB R RS 0
(BOM), ii&#% . www.analog.com/CN0335-DesignSupport

EEEREN
OAKPCBIK #2500 VEEAR A G M i i, A 72500V
VL b i e v R 0K o A o R T A8 3% PF A bR B 6 20
T, M HARERBUZPCBR LM & 2 hhE, HohEARSE
e LA D 3 (0 v e DU e P 4 25 D K), thoR i
ZANIIE,

U1B
1/2 AD8606

+3.3V
U1A

D 1/2 AD8606

R5
365kQ

Vin

INPUT R4
-10V_TO +10V 63.4kQ

GND_ISO GND_ISO

BFRERL

SBAE, RAERRFRTE, RS RER T
B, HEARIFIRE. aIfE%ACE bR A H AR % s
RS FIABADC,  DUKF+10V A HL R Bl #0 i f v fn
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L EAEMEI T, RS TR/N B E A45 mVE
60 mV,

ZRBNRMAZE, R/ REGEE FR)EA100mVY,
Dtz s, fmibyamn EREA2.4V, DMEHADC
WA IEIEIEIR 100 mVIYIE &, DL, SHIRKEMN
FrbRn th ARG 0.1 VE24 V,

BB RSB UIBH R 2 AD7091R (U3) ADCHY PE52.5 VL
HEHL ),

AR IR FH e 39 P U 38 52 3 B A 28 AD 8608 1 J5E PRI 2 1% 8k L
A P R (R KA 75 wV) . A B i T (R KA 1 pA) FAEE
WE 7 (R KA 12 nV/VHZ) S5, fE3.3 VILIE T, JhHEILHh
18.5 mW,

UIDis H R S 2 it =R sUAR IE (S5, ATAbEE G i B
e R 2, MR ABITPIAYIE &5 0 +19.6, M AiBE
TP R A -39.2, MARLMHES HIERZES, BUIE%
T fir, EAOERE . RBAMRES A IEREM, BE%T
r, B IERE, A2, BRI ERE . BT R BEITP1Y
Wain A HBUE S T R ABITP I R Wi 4, PRltkrl A2 |
P R 7 M R R ZE A (R e =1,).

18 FOR A3 I i 20 B — A SR A RCIE 1 2% (R11/C9)
TG SR . RCIEDE A% AR LA 3 1 664 kHz, fE
AR TR AR OL T, BN 0 08 % 2% G 7%
C10FNCLY) T P i i 0 2 Bk B R . peit, AD7091R¥f
Ao TR KRGl R T, O 7RI, H25
FEC10F1Cl11,

HEFEAD7091R12411 MSPS SAR ADC/E PRI AHAE33 V (1.2 mW)
THIDFEE L, 349 pA, BFMET LA LTE4 %t
FHEMADC, HAF9A7.5 MHz, Himd B rHNHAE
SPI, AD7091RiE P #—/4~2.5 VHJREHE LR TR, H RS
Jy+4.5 ppm/oC, AD7091RR F/NEI105| IMSOPHH%E

R3IVAETEPEHREE, 2% S D FE (A 4G ADuM5401
B 1 2%) 29 20 mW

P, JE P 55 E L) S B PR S A ADuMS401(C ) # ik . B T
o B i R LAAh, ADuMBS40138 A iz H g fR kiR ss+3.3 V
BIE, RIEFERSE, RUBREERSITMNHATE
ADuM5401, ADuM5401PU3# 2.5 KV 85 %% 5 i DC/DCH%;
e, RA/NE165|ISOICH %, ADuMS5401/E7 MHzIb}
BT B DIFEL) 9140 mW,

AD7091R; %50 MHz #2470 $p(SCLK), FHESZIL1 MSPS
HIRFEE A, SR, ADuMS5401(CZ) B S 4% i i K B0 i3
4525 Mbps, X R BTN #p# 125 MHz,  534b,
SPIie H 223K, SCLKITY 5 15 5 f H &4 30K 3l = A0 B 3%,
Ik, ADuMS5401HY 28] A FE RE 1R (3 K AB 120 ns)fit g _FFR
PR#IFEL/120 ns = 8.3 MHz,

READ7091RE —3K 124 ADC, {H 82 175048 [l RE % XA
Hrefiry, DMESALBEES H 170m H SOR A . Bk, R
FEFEIN TS 45 AD7091R 650 ns iy 4% bt ] 158 ns(¥ s F
TSR A BAMET ], ¢ SEIR + ¢ SEIR), FEN_E T SPT
FURCHE e R Lo AN I 5 381

Ts=650ns + 58 ns + 16 x 120 ns = 2628 ns

fs=1/Ts = 1/2628 ns = 380 kSPS
Ho TR, ESCRESCLICRIR A 1 4 (1 i K AH 70 9 1%
7 MHzF1300 kSPS, #i=SPI#: 11 w] L) FH 125 | il FL3f 2% Pmod
H % 452 2% (DigilentPmod BUKS ) 3 2 B AL BE 25 PEAG B

Page 280



www.analog.com/zh/AD8608
www.analog.com/zh/AD8608
www.analog.com/zh/AD8608
www.analog.com/zh/AD7091R
www.analog.com/zh/AD7091R
www.analog.com/zh/AD7091R
www.analog.com/zh/AD7091R
www.analog.com/zh/AD7091R
www.analog.com/zh/AD7091R
www.analog.com/zh/AD7091R
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5401
www.analog.com/zh/ADuM5401

CN-0337

RTD

LINE INPUT

+
uic

. Rio 114
AD8608

1kQ

\/

|
|
|
|
|
R
1
I
|
|
|
1

0°C TO 300°C
100Q TO 212.05Q

R
+0.1V
<SR1’
$950 —O Vour
0.1V TO 2.4V
R R4 GND

Wy
1kQ

11653-002

P2 5R 1 = 2k i # FYRTDA5 5 IR BEHE i

BRI T

P2 7 L T 5100 Q%212.05 QAYRTD LB AR AL f6 46 0
0.1 VE24 Vitk th AL, HeAADCHRIATEE, b,
%R IE RTIH PR S S A B A, SRR 22

Pl 2 e P 5% P A 3 o S5 Tl e RS B

Vour =
X (r, +R, +r,+RI') 6 [1+—4]
RI' R5+R6' R3
V R
- (r, +R1')—4
RI' R3
o
R, =R, +AR

RI'=RI||R2 =R, R6' = R6||RI2
r=r,, 2, FRERE,
PIEAEAL, B & B0, RFERE'
R4/R3
2+ R4/R3
R S 2 S PR n IR 5 | e B AR iR 22, Hlr =1,(r,
ARUFAN, FAEERUIDI IR,
RN ERL, RIGE AL
Ve R4
= x—AR
2R, R3
AW RS2, WG L B 5E 213 B #h 2
T P YTRA/RIFIEL B, W] R 1 0 P 5 OB

2)

R6'=R5

3)

VOUT

Page 281

Wi, WmitlkiE, ERENTENTE
R BEFE I A0°CEE3000C, NIRTD Pt100H BHTE B 4100 QF
212.05Q, H 29 HL B i A L BHAS fLAR A0 Q% 112.05 Q)
Pk, HEX3SR M RKEE .
Ve xﬁ:VW _24V-01V —2053mA @
2R, R3 AR 11205Q-0Q
MBS et A5 RS MU 1 mA HLR =100 Q, Uiy 5 A9 3k ofe
REV,

V,=100QxImA=0.1V.
MY EH 25 54 T] SR AR R4/R3 .

R4 100Q

R3 0.1V
WePER3 = 1kQ, NMR4=41kO,

WP BHRS 2 kOB HEME , W i % 2] 5 H HLBHRG' :
R4/R3 41.06
2+ R4/R3 2+41.06
PRAE 2 5 20— PR R TR K &
R5=2R3, R6'=R5||R4, ME1R,
R A, MO°CHRLY =R =100Q, HV_ =0V,

BAE, WZ5ef B g TR B0V, e & A (WA )
— PP iR B DR IEHUBHR UM AL TR . R, XFES R
BlsgmaRts . 0.1 Vigith k20 42.3 VAJEEI4.35%, Pk
FEEBIR'/R Wb AU TF0.9565, 45 FARFF & - A2.4 V,
W B AGIR4/R3 AT 45 LL MG IE . i, R4 =0.9565 x 41.06 x R3 =
39.27kQ, M FAE I R bR L BELAR, T HL B R s SR AL B T
B g5 A A R AL DA . SR HRR2 = 1.91kQ 5
HLFHRI = 100 QFFPRiER:, BRI,

Gain =

2x x20.53 mA =41.06

R6'=R5 =2kQx =1.907kQ
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b T AR HA IR B O R, oAl At 7R 18 2 S = (b
Pt200, Pt500, Pt1000, Pt2000), HiRHAH LT P &
Wik

L ZEHERME (BN kQ), 2RJA1ERS = R6 = 2R3,
2. R A AR B IRL, RIGHEV, =1, xR _low
Forp, Ry_low = 1l P e A T BE b FRTDHLUEE,
3. WEFFROBA(BIUNR = 1kQ), 2XJ5 it HRS:
RS = VREF B VR
VR
Hrp, V=25V = ADCRAEHE,
4. - 5A =0.0435 x (R,_high - R,_low)
Hep,
A = FOR SR S R BT s B
R, _high = J5 Bl N dic i R IR O RTDHL AL,
5. iF%HR =R _low- A,
6. iF%#R =RIxR2/(R1+R2), WRIGHEFRIFIR2AE, ik
FEPRERE, fEH%S TR low, SRIFHHR2,
7. HHE
5= 02R,
VexA
Forp, B= A e e 5 AR B i i e
8. il % R4=BxR3, HaffR12=R4,

RESH

2 1R R P B AR 2 0 R 22 7= A i, T SRAT- AN ik
Prixsefh, PME S RObR e L P S S0 B R 22 Rl R 2 L
AESEUT., R, Ml ERXDRERITHUIABE
BOREFAE100 QFN1212.05 Qi A FHYFH, DA 4R &
W, MRy, mFRBELIAENRIRE, W
FHRI, R2, R8FIRIA0.1%, 25ppm/°C, HL & 1y HAHLEH
#91%. 100 ppm/°C: R3, R4, R5, R6FIRI12,

XA LR E R g TR pE, Pt % AT
it AN VR R e, DAIH B PR AR e A v BEL AN Pl B 22 5 B
MiRZE.

B PR B R A B IR E BRI
ARIEY, FiRESUUT LA RERSE: R, R2, R3,
R4, R5, R6, R8, ROFIRIZ,

TP LAk iyt 2 2 iy L HRL R 3 LA v BEL o A BELAEL B i)
AR, HRBOE S0 AR P, R ARTD
HBLA212Q, ARSI % RAUE RS, = 183, S, =009,
S, =094, S, =094, S, =135 S, =128 S, =097, S, =096

x R9

S, =0.07, MRBEH L EE R B CAFT MR (rss) 5 Rl 5, M
25 ppm/°CHLFR1, R2, RS, R9L) K 100 ppm/°CHLEAR3,
R4, R5, R6, RI2HEHEMRERL N .

R

=25 ppm/°CV[(S,,)? +(S,,)> +(48,,)> + (48, )* + (4S,.)* +

(48> + (Sy)* + (Sp,)* + (45, ,)N)]

=25 ppm/°CV(1.83% +0.092 + 3.76% + 3.76% + 5.4 + 5.12% +

0.97% +0.962 + 0.28?)

=236 ppm/°C

236 ppm/°CH il 1t P B F 19 F-0.024% FSR/°C, #51BE %&
He+10°CA8 4L, MR ZE4+0.24% FSR,

i AR ILAN LB R FH 25 ppm/°CHLBEL, T AT 3 A1 it o 2 228
8% K 2380 ppm/°C(5 % 0.008% FSR/°C),

SRR, R AEESBMIRE. ADSOSBHE K
25(75 uV) LA e ADC AD7091R7= H: (S IR ¥k 1 . IRORA
VA R UE 38 FOBOK 2% o R AR AT T Y5 LY

BETHREREMRIRZENSM
ADS608IE B K 22(75 uV) FIAD7091R ADCHY B i 2 il i A%
ADC AD7091RPY E i FE R IR I SR RS SR8 A4.5 ppm/°C,
I KA 425 ppm/°C,

ADB6081a F K 25 W R IR B MBIME A1 uv/°C, KR
4.5 uvV/°C,

HIER, AR50 ppm/°Ce100 ppm/°CHLFH, AR
AR IR T 2 BRI , A7 IR Te ik 7™ A W T ] 220

5 | Bk b e P 1 22

Pl 1o ¥ HL B AT o 5 RN B L BEL(r, o xRl ) REAT 5E 4 b
2. SR, #ERXSFAEMIRES, W5 L Hr Finr, 20500 0
BRI, B AT A 2 HUE T AR
MBS UIDH LU AR E

LR F LR EANSZ 5 (RNt e, B REMR, BRI 55 53 R

RTDZ: 144t

Pl 1 v 1) HL B R RTD Ay L BELAE Pl o5 2 2k . 2R, RTD
et OB B SR E N R) R AE LMW, Bk, FEH#T
titt, DAHPRRTDIARZRPEIR 2, X T 95 B 25 il 2%
M RGN, R R se gkt tb . AN-709)5 I %
IETHE T4 5 Pt100 RTDAR 2% i o etk ki R . CN0337
PEARE A 2R T IR AR T4 PR Pt1004% 2% 1 A 2k itk
155 =N
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A R R R E M B
o T AT AR HE, SE ) AR BE 100 QRS #HLBE, I
FEADCH RIS IC A Code 1, SRJ5, 1a1H A N212.05 Q
Kb, FRRFADCH RIS iC A Code_2, M4 R¥GE L
TR

GF < 212.05Q-100Q

Code_2—-Code_1

BAE, Al T S AR T AR Code_xf B FYRTD
EEBE.

R, =100 Q+GF (Code_x—Code_1).

TE o b AR FH TR AR AR AR T A 21 A R AR A% 32 R BRI AR AR
HESC PR s R B AR, WTDMS BRI 22, DA %
RH+1%, +100 ppm/°CRELFHMHE(RL, R2, R8FIRIKRAD, &
fi1&+0.1%, 25 ppm/°CHLFH), MITATEE NIABERE >R A
EJ1 il FEL % B (PCB) 5E .

Pl 3 it 7 g T B AN R A A8 AR A7 B0 T 350 49 I s b A v i 5
IR AR . PR, B MR R K IR ZE29°80.27%
FSR, #sdifG, %2R E+0.037% FSR, K3k 4 FADCHY
1.5 LSBi® 2,

0.30
ERROR BEFORE CALIBRATION
0.25
/
\/
0.20
x 015
(2]
L
&
o 010
e}
&
@ 005
ERROR AFTER CALIBRATION
0
e e
-0.05
-0.10 .
0 50 100 150 200 250 300 &

RTD MEASUREMENT TEMPERATURE (°C)

Pl 3. 5 A 20 i I 19 HEL £ B i 1 92

11653
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PCBH S &

FEAT Al o FRG B A FL B v, 0 AT A0 R F B A ) PR DR
i 7 B A SRy . PCBR R AT G B B 5= 350 49 Fn B 00350
5. % ARYPCBR i ML BUZ MR HE B Mk, R 42
PR AT AR 21 SE U I EMS TR RE . A 56 A0 JR Fn Bz 3t i) 1 4l it
ik, HEUMT-031451:; AXEBBEANGEER, BHEW
MT-1014576, ADS60SIH) H, J5 i 24 Ji 10 uFFI0.1 wFHL 78 248,
DA Y $0 s 7 O 0k /NGl o 3 e H 2 o R T RE 5 3T AH
e, 0.1 P Ze i A AIKESRIA . AR @il 28, Hil
MR, RIFEELLFRITRRT, UKL
7, FHEUNRIELNE R BRIEN, ADuMS5401 isoPower£E
Ji 2D C/D CH e 25 B2 R AE S A Fny th rL D85 [0 3047 L D
FE, WHIER, SIS 2L R 515G 162 1h %
FARESRF B LA, XS AN R RIS R RS, A
TR IR RSN, BAOHEIHRPARE ., £
Voo BV, HEFFR AR 0.1 pFRI10 pF, #/Ni L2 24
SR AKESR, HEUE P %%y, IRESRHAL 28 A U 24 A
HL TR S Y A 2k MR A S 2 mm, 2R 35 B Hl 2 1) Ak 2%
KEBE2mm, FTRESBEINEURE. ZIBIES 5518 K&
SIS 511622 0] L BLF B, BRAEWAS A Jhith 5 | 52 3r
BHEERE ., B2 5815 % ADuMS40 15 s T,

ARSTR R, WAAEME L, AR AR R e
(BOM), iE&*% . www.analog.com/CN0337-DesignSupport

BHEEREN

OHKPCBK 2500 VEEAR A B TG I 1. ASdE k72500 V
VL by e B R 0K . £ 0 R T 6 T 2% P i b I 2 2 4
P, i EARHRBUZPCBR LM R 2 T)fE, PoheREd
e FELRE D0 ok (L R A v e UK e i e 0 25 T k), R i o
ZANIE,
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BERERL

SBIE, RAEREFRAITE, RS RE T
B, HEA R, alfE%ACE bR A AR s 5
BOREFFIHABADC,  LUKE F BH 0 22 A\ 76 BBl 460 1 0
th, AL I 2 bR

AR B R TR L, B XT0°C & 3000CHE il LA AR
0 AT BE BT B T LR R LB . R LI 2 Pt100
RTDAE & EHIT, 053 b el 2 70 [l ) T 3 45
F1.ELRESCE R EEE

BEEE R1 R2 R4,R12
—50°C%50°C 7940 7.82kQ 93.1kQ
0°C%50°C 100 Q 11.7kQ 237kQ
0°CZ100°C 100 Q 5.83kQ 118 kQ
0°CZ200°C 100 Q 2.91kQ 59kQ
0°CZ300°C 100 Q 1.91 kQ 39.2kQ
0°CZ400°C 100 Q 1.45kQ 29.4kQ
0°CZ500°C 100 Q 1.17kQ 23.7kQ
0°CZ600°C 100 Q 976 Q) 19.6 kQ
0°CZ700°C 100 Q 8370 16.9 kQ
0°CZ800°C 100 Q 723Q 14.7 kQ

U HABH B NP R (RS =R6=2kQ, R3=1kQ, R8=26.7kQ, RI=1.1kQ)
AD70915AD7091REALL, (HEAHEqE i it , mHAA
JLH % THIEHR K, AD70910]52.5 V ADR39TEE kB He I
BCEr . ADR3IIATE H&nph,

ADR391J¢ —b %2.5 VAF Bk L R, BAIRDIFE, &
W B (IR EE RS 9 ppm/°C) % ek, R AIMAITSOTH ¢,
ADB605F1AD8606%3 il & I i AD8608 [1h) B i & i1 Wi i
RRAS, T4EAS [RIEC ) 55 Z A AD8608ME A,

AD8601, ADS602FIADS604%y Bl Ay Pl . AUIE i Fi DU 8 i
LB, AT, REIRRORES, BA BRI )RR
TS ST S, LA fRADS605, ADS606FIADSE0S,

AD7457 5 —3k 126, 100kSPS, {EI#ESAR ADC, FEATH
300 kKSPSAFE A A BT, AT LA ADR39LHE i v e I
HECE, I TAREFAD7091R,

B BRI (i S

A WL % R FIEVAL-CN0337-PMDZHLJ b7 . SDP-PMD-IB1Z
FIEVAL-SDP-CB1Z %S¢ i# 7~ *F- &5 (SDP) PFAG A, % e hR
SDP-PMD-IB1ZF1SDP#7 EVAL-SDP-CB1Z:R Fi 1205 | Jii %} 4
S, B MEVAL-CN0337-PMDZHR R H 125 iPmod
X B VE R AT, AP R AT 5 RO A R B e RE . EVAL-

CNO0337-PMDZIR W& TPl L, A 2EiLPTik, SDPIF
fili B2 5 CNO337 1 A B — k2 i ), W] MLEVAL-CN0337-
PMDZ A g% b 3R BUECHE o

WEEK

o HUSBui H FyWindows® XP, Windows Vista®(3241) 8¢
Windows® 7/8(644if 8%32/1)PC

e EVAL-CNO0337-PMDZH & PEAEHR

e EVAL-SDP-CB1Z SDPiF4k bt

e SDP-PMD-IB1Z#5#:#R

e CNO337PF4k ki

o | REARRE RS % L BT B Pt10OAE J& 2% B JCHLBHAG , Wk
1A L)

FriafE R

K CNO337F A B E L EPCRE B SR BN 8%, gk P Ak
BAE . mT LA CNO337RF il 8K v T 28 i BT bl B 1 A
. 4TH My Computer”, RF| WS PFAERIEA AR ZE
T Fsetup.exeXC . %M PFRER E MR . BICHIT A
B2 RAE BN &,

ThEEIERE

PEl 458 7 MR 15 8 1 D REAE I

wE

1. it B RS R AGFLBFEVAL-CFTL-6V-PWRZ(+6 VE i B8
T5) ¥ B2 8|SDP-PMD-IB1 Z55 8245

2. W L1205 | AE Be 4% ARF SDP-PMD-IB1Z (%% B bR ) 1E B 2
EVAL-SDP-CB1Z(SDP#R).

3. Bl USBRL4i ¥ EVAL-SDP-CB1Z(SDP#R ) & B I PC,

4. JEEE128 ] E: 3 Pmodig 2 52 #$ EVAL-CN0337-PMDZiF
iR 1E B2 B SDP-PMD-IB1Z¥5 #: 42 .

5. ik AR T2 4 A R PR BEL A (Pt1004% 8 3% ) i 4 3
EVAL-CN0337-PMDZiTAi#

st

AP, R R B S b T Bl “Analog Devices
System Development Platform(ADIRZEH- K &) R34,
P e S5 SDPHR (S . — HLUSB# s @t ar, whal DL A
SDPHUR KR 2%, Hal. HiHk HEVAL-CN0337- PMDZARH)
FRATECEE . TR TR R A (P BELAED) S5 & P RO PR A7 21 HL
foab o A S An el A PP SRR S SR B TS B, i
Z R CNO3378 A F 4R e
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EVAL-CFTL-6V-PWRZ
6V WALL WART

T

SENSOR
Pt100
(RESISTANCE DECADE)

AV

EVAL-CNO0337-PMDZ

J1
J2 PMOD

+

L]

Ji

J4
J3
PMOD

SDP-PMD-IB1Z
INTERPOSER BOARD

120-PINS

EVAL-SDP-CB1Z
SDP-B BOARD

CONA
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http://www.analog.com/cn/products/power-management/linear-regulators/adp1720.html
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