ANALOG
DEVICES

HEREID
CN-0310

Circuits
from the Lab’

Reference Designs

Circuits from the Lab® reference designs are engineered and
tested for quick and easy system integration to help solve today’s
analog, mixed-signal, and RF design challenges. For more
information and/or support visitwww.analog.com/CN0310.

RSB
B 244, 250 kSPS X-AFIADC,
AD7I7E2 LI ] 20 ps
ADS8475 K, aldiess. &0 RHBORES
ADR445 5 Vg ki 4 LDO XFET®JE i v e I

24{ir. 250 kSPSEEHEHIEREZR S

TGRS
IR TR
AD7176-2E8 B&iF {5 #R (EVAL-AD7176-25DZ)

ZGETRFES(EVAL-SDP-CB12)

WIS AR S
REE. vEXH. MHiER
HEENESRS

XF Dl HL S S AT SRAERT, 2620 PR i 2 50 P A A
B M, 2R ARIEF|500 kSPSHT, BigF gt (ADC)
HA R &S0 PR 1AM 184, P LI 7s HL Bt — ik B

RIRRSE, o DHR-FE SRR, ER—124
fir. 250kSPSZ-AMIADC, AN 2243 T3 BePUAN Ph 22 53 it 3
A —ANABRERE LAL7. 200 JCWE AR 73 B . B w50 kSPS
O 3 AT

A VL 1) 5T 78 2 430 TR % R P B SR 1R R P BEL B A T
R AIRLOE B A, i LA 6 H 5 R R RS B ADC Rl AR g
FREE5 V., £10 VHIO VE10 VAYFRHE Tl B T35 S 3 2178k
FACAC R [, AR H % 11 o7 R4 e AR 4 i (PLC/D CS
Hr), BRIT UL B R 2 A RS i AL

i

L = 0.1pF

0.1pF g

*AVDD2 CAN BE 2V TO 5.5V AVSS  AVDD1 AVDD2*
+5V
SCLK jp—e—o0
0.1uF DIN }—e—o
v . 25V 4| REFOUT - SPI
0.14F DOUT/RDY |—»—
VOCM ;; cs b———o
IN2  +IN 0.4x f(')(N, cs
+12.5V —O v—1-¢ WA | AIN2
LOW IMPEDANCE cil
VOLTAGE SOURCE 270pF C3 AD7176-2
DIFFERENTIAL RIN c2 680pF
OR IN3  —IN 0.4x 100 270pF
SINGLE-ENDED ~[—O———¢— | AIN3
1
{7 AD8475 REF+ REF-  DGND
% VIN , %7
(5.5V TO 18V) TLJF
ADRA445 _
5V VREF
0.1pF L 4. TuF

v

11199-001

% go.1pv= {;

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

Rev.A
Circuits from the Lab® reference designs from 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 inalab
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
toanyca dtott ofany Gircuitsfrom the Lab drauiits. (Continued on last page)

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

CN-0310

B B A

Tl P45 5T AD8475K5 % 22 73 T iR 4 b, %%
T H 4 A A5 5 R0 0. 815 BL0.4405% . B B R &Rl i B Jf T
FLAURS S HUBH, HOREHI DK, 2 AD8475M 5 VI I
HoWta BB 040, HHU IS R R +12.5 VIR e B 22 53
iAo w PRk =15 VIO AR,

YA S R4 A0.KL T+10 VSRS )4 A FE I P,
ADS8475FIAD7176- 283+ 4 £ RERB AR TR PR, P4 i)
D INLERE R s B, QSR 53 38 -10 VAI+10 V.,
EiE, AD847501 i tH 45 1E A 1°0.5 V4.5 VZ [l

X VOCME | RGN F s A SC A i e, (8 ] isg 2 G A Ay
., ErREES, #@idfFAD7176-2 ADCRY2.5 V REFOUT
LU T AD8475B VOCM 5 |1, 5¢ s AL BEH Y B8

ADB8475 4 I ik L P Fedi, DUEAR B AD7176-2 R A
HUARIA s IFECA3.2 mA,

ADS847518 K 2% 1 Hin tH E B2 BIRCIE I 25 W 4%, 4R fit 2240
Fodeising w5 g % DL R AD7176- 25 A RFEHR TR &5
ML, 1% 200 TR B R 2 i, EH A Z BT R A
AR, B E(RIN, C1)459 MHz, Z2H584 58
(2 x RIN, 0.5C1 + C3):/9.8 MHz

W EADSA75, AR Z MRS, B-IN 0.4xHi A%
Hu, IFXF+IN 0.4 A B NG5 5

AD7176-2 244 . =-A ADCXFADSA75 ki AT AL, ik
BB, B R IR I A Rk nT X5 SPSE
250 kSPSHy i H P ol R AT IR T,

AD7176-2R[Ft B AN & F2 5 T A BB ZE 5 A . ADC
N Fi I 50 kSPSHYEE HM E %, AD7176-21) 0k 75 Ak
feA17.247 (250 kSPS); 20.847(1 kSPS); L) J%21.741(50 SPS),

P27 i A AR S Y 53 2R G A B35 U5 ARG A 0 R
#9250 kSPSIR, AR5 HRUE 207430 WV rms, THTERE,
BRI, AHERADZIE 10 VR T AR AR A, i
SN R A 20 V p-p,

35

30 /,

25 /
3 /
w 20
2]
2 /
=4
n 15
: /
o

/]
10 /
V
5
s ‘/,
0
1 100 10k 250k

11199-002

OUTPUT DATA RATE (SPS)
FE12. 3977 KA H 8 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)
AU WEE = log,(20 V/30 V) = 19341

B3R, 3575 MR A R0 P 315 i Hh 200 0 al ki
BORAZR, AR,

23.0 160

N
N
3

140

N
N
=}

DYNAMIC 120
RANGE

\\ 60
EFFECTIVE 40

N
o
«

N
o©
o

EFFECTIVE RESOLUTION (Bits)

N N
[ [
=} 0
| et
© =
<} o

o

DYNAMIC RANGE (dBFS)

i
©
3

20

0
100 200 300

OUTPUT DATA RATE (kSPS)

V3. 3050 W (3 5 RO R 5 i B 1 5 9 2K 2
SeRE 32975 RS e Tl 460 Ay WA e AV 7 0 AL (32 75 g 7 3 LA
F506.6), AR WL AT AR TOR R S MR, TR
SRLP2.74L, WG R PR kR, DGR
BRI R, WARGIR, @itR)E, 19360 A %050 P
A H T 16.60L MR RIS HE R, X —4i R 5AD7176-2
FETCGR PR AT OU T, i R0 2 =4 4 250 KSPSH 1)17.2
PrTEE AR A EL . KRB0 RS, KRBT A
SCRH£10 VAE SRR E, miFE+12.5 VR ERKE,

i
©
o

(=}

11199-003

Rev.A |Page 2 of 5



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

48R s s B R  2 5B JEE 1, FWEFE(FSR)
HIppmEIR,

10

1\ [
NN )
N/

-12.5 0 125
DIFFERENTIAL ANALOG INPUT VOLTAGE (V)

Pel4. FRAFHELRPE(INL, LAFSREYppm iR ) SHA HIERI K F
BRI EE S AT AR ERRA, e bk
BRAE TN o L B0 RE B RS H0 8 P 28 AT 5028
FE 5 FnE 643 B % 7w —1 dBFSFI—6 dBESLL K& 1 kKHZ1E 5% 3% 1% %,
THYPERE, HAudio Precision 2700 Z 51|35 45 I8 7= Az 1) 1E 5% %
H 3 AADS8475,

INL (ppm FSR)
b

11199-004

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

11199-005

FREQUENCY (kHz)

[&l5. AD8475% AD7176-21#JFFT}: fiE(1 kHz,
—1 dBFS#y A 2. 1638445 FFT)

T T T
-6dBFS, 1kHz SINE WAVE
-20 DYNAMIC RANGE = 109dBFS |
SNR = 102.6dB
-40 THD = -103.2dB 4
SINAD = 99.9dB
-60
o
2 80
w
S
2 ~100
d
£ 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)

AR RAER R R R e PERE, U €AY BRI S bR
(PCB)Mii Jiy, #HLLL K KR LA D W, TS
B, WS HHREMT-031, fR#HMT-101, AD8475% 4 T it
S AD7176- 28048 Tt Ak & 7 5 Hk MU BHE P A BRI L 8% A 1)
fiJsy, 2 WCN-03108 =7 H5.,

FRER

BT 7R HLEs h, AD8A750T e 3 4 40.4, A5 ZE+F 1 0.85%
ai, R ERF 10 VIEERIES V, SERBUEEMG.
T B Ah AD 847585 1 11 55— 5% il il W] i $: AD7176-211
ANO/ANTI5| I,

ADR445 5L i v R 5 7] 546 B AT 300 mV HE ZE ) ADR45505

B ERVE( S5l

WEEXK

TEM AL T 3%

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

o FEHE AR

e Audio Precision 2700 Z 51| (3¢ FHiA)
e PC(Windows 3241 8%.641r)

o 7 VA9 VE i e BE R

Rev.A | Page 3 of 5



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

RERR

AD7176- 2P B i —5koe i, Hh&h AR REi:.
Z A28 Windows® XP (SP2). Windows VistaflilWindows 7
(32fidi64hr), WK ERXHARBANETT, WLABITEE
[ setup.exe L1,

i TP AR, PR PE Al AR Fn SDPAR 2 £ 8| PCHYUSB
S, BPRPCRE WS L AR BITEAL R 58,

SERIEEE R G, FFEVAL-SDP-CB1Z(GH i ¥ Beds ABC B2
PB)EB:F|EVAL-AD7176-2SDZ, X )5 F FH FfF 25 1 |8 25 8%
EVAL-SDP-CB1Z&#:3|PCHyUSBG I

&M BPEAE RE G, Bl I RT A XTIEHE . X FERE 52 ik
TR,

POWER
SUPPLY
VTO 9V

L

J40R J5

PRECISION
DC SOURCE

]m

EVAL-AD7176-2SDZ

RESMR

A RAE AR T IR e RS B, B 5 UG-478
PR .

P 7 S DN ik 15 L O D REHE AL

AR PR, WEER R T SRR

o (55 ML TFI8%GH_ LI A2FIA 3% A v A 2| AD8475,

o AF BRI E CIYSLOFISLIONE ¥, "R HISIA2FN
A3 {55 % 2 AD8475%m A Ui

o 2310 Q (0603) P IR64FIR74, HFADS475% HEH: &
AD7176-2J AIN2FIAIN3E | Jil,

o BEERIR KK 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 iz & 2y e A P

Rev.A | Page 4 of 5



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

T RRER
CN-0310 Design Support Package:
http://www.analog.com/CN0310-DesignSupport

UG-478, Evaluation Board for the AD7176-2—24-Bit, 250 kSPS
Sigma-Delta ADC with 20 us Settling.

Ardizzoni, John. A Practical Guide to High-Speed Printed-Circuit-
Board Layout, Analog Dialogue 39-09, September 2005.

MT-004 Tutorial, The Good, the Bad, and the Ugly Aspects of
ADC Input Noise—Is No Noise Good Noise? Analog Devices.

MT-022 Tutorial, ADC Architectures III: Sigma-Delta ADC
Basics, Analog Devices.

MT-023 Tutorial, ADC Architectures IV: Sigma-Delta ADC
Advanced Concepts and Applications, Analog Devices.

MT-031 Tutorial, Grounding Data Converters and Solving the
Mystery of AGND” and “DGND”, Analog Devices.

MT-074 Tutorial, Differential Drivers for Precision ADCs,
Analog Devices.

MT-075 Tutorial, Differential Drivers for High Speed ADCs
Overview, Analog Devices.

MT-076 Tutorial, Differential Driver Analysis, Analog Devices.

MT-101 Tutorial, Decoupling Techniques, Analog Devices.
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