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AD4000/AD4004/AD4008

L%

BHZHREDRWEY . VDD=1.71V ~ 189V, VIO=171V~55V, Vrgg=5V, TXTOHEET Tun ~ Tyvaxs EA Y E—F L R « T—
RITEER), ARV ERIZER), Z—&R - T— NIIFEZ. o770 > 7 Ja 4% AD4000 T (fs) =2 MSPS. AD4004 T fs=1 MSPS, AD4008
T fs =500 kSPS,

=1
Parameter Test Conditions/Comments Min Typ Max Unit
RESOLUTION 16 Bits
ANALOG INPUT
Voltage Range IN+ voltage (Vin+) — IN— voltage (Vin-) 0 Vrer A%
Operating Input Voltage Vi to GND -0.1 Vrer + 0.1 Y
Vin- to GND —-0.1 +0.1 \%
Span compression enabled 0.1 X Vggr 0.9 X Vrgr A%
Analog Input Current Acquisition phase, T =25°C 0.3 nA
High-Z mode enabled, converting dc input at 2 1 HA
MSPS
THROUGHPUT
Complete Cycle
ADA4000 500 ns
ADA4004 1000 ns
AD4008 2000 ns
Conversion Time 270 290 320 ns
Acquisition Phase'
ADA4000 290 ns
AD4004 790 ns
AD4008 1790 ns
Throughput Rate?
ADA4000 0 2 MSPS
ADA4004 0 1 MSPS
AD4008 0 500 kSPS
Transient Response® 150 ns
DC ACCURACY
No Missing Codes 16 Bits
Integral Nonlinearity Error (INL) -1.0 +0.2 +1.0 LSB
T =0°C to 85°C -0.8 +0.2 +0.8 LSB
Differential Nonlinearity Error (DNL) -0.5 +0.15 +0.5 LSB
Transition Noise 0.5 LSB
Zero Error —4.5 +4.5 LSB
Zero Error Drift* -0.55 +0.55 ppm/°C
Gain Error -20 +3 +20 LSB
Gain Error Drift4 -0.92 +0.92 ppm/°C
Power Supply Sensitivity VDD =18V +5% 0.5 LSB
1/f Noise® Bandwidth = 0.1 Hz to 10 Hz 6 uV p-p
AC ACCURACY
Dynamic Range 93.5 dB
Total RMS Noise 37 pV rms
fin=1kHz, —0.5 dBFS, Vygr =5V
Signal-to-Noise Ratio (SNR) 91 93 dB
Spurious-Free Dynamic Range (SFDR) 112 dB
Total Harmonic Distortion (THD) —-115 dB
Signal-to-Noise-and-Distortion Ratio 91 92.5 dB
(SINAD)
Oversampled Dynamic Range Oversampling ratio (OSR) = 256, 117 dB
Veer =5V
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AD4000/AD4004/AD4008

Parameter Test Conditions/Comments Min Typ Max Unit
fin=1kHz, —0.5 dBFS, Vg =2.5V
SNR 85.5 87.5 dB
SFDR 115 dB
THD -113 dB
SINAD 85.5 87 dB
fix =100 kHz, —0.5 dBFS, Vger =5V
SNR 90 dB
THD =95 dB
SINAD 89 dB
fix =400 kHz, —0.5 dBFS, Vggr =5V
SNR 85 dB
THD -91 dB
SINAD 84 dB
—3 dB Input Bandwidth 10 MHz
Aperture Delay 1 ns
Aperture Jitter 1 ps rms
REFERENCE
Voltage Range, Vrer 2.4 5.1 A\
Current Veer =5V
AD4000 2 MSPS 0.75 mA
ADA4004 1 MSPS 0.325 mA
AD4008 500 kSPS 0.185 mA
INPUT OVERVOLTAGE CLAMP
IN+/IN— Current, Ini/In- Veer=5V 50 mA
Vegr =25V 50 mA
Vint/Vin- at Maximum I /Iin- Veer =5V 5.4 Y
Vrer=2.5V 3.1 A%
Vine/Vin- Clamp On/Off Threshold Vrer=5V 5.25 5.4 A%
Veer=2.5V 2.68 2.8 A%
Deactivation Time 360 ns
REF Current at Maximum Iy Vinte > Vier 100 LA
DIGITAL INPUTS
Logic Levels
Input Low Voltage, Vi VIO >2.7V -0.3 +03xVIO |V
VIO<2.7V -0.3 +02xVIO |V
Input High Voltage, Viu VIO >2.7V 0.7 x VIO VIO +0.3 A\
VIO<27V 0.8 x VIO VIO +0.3 \%
Input Low Current, I, -1 +1 pA
Input High Current, Iy -1 +1 HA
Input Pin Capacitance 6 pF
DIGITAL OUTPUTS
Data Format Serial 16 bits, straight binary
Pipeline Delay Conversion results available
immediately after completed
conversion
Output Low Voltage, VoL, Ismk =500 pA 0.4 Y
Output High Voltage, Vou Isource = =500 pA VIO -0.3 \%
POWER SUPPLIES
VDD 1.71 1.8 1.89 \%
VIO 1.71 5.5 \%
Standby Current VDD and VIO=1.8V, T=25°C 1.6 pA
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AD4000/AD4004/AD4008

Parameter Test Conditions/Comments Min Typ Max Unit
Power Dissipation VDD=18V,VIO=1.8V, Vggz=5V
10 kSPS, high-Z mode disabled 70 pW
500 kSPS, high-Z mode disabled 3.5 42 mW
1 MSPS, high-Z mode disabled 7 8.2 mW
2 MSPS, high-Z mode disabled 14 16 mW
500 kSPS, high-Z mode enabled 5 mW
1 MSPS, high-Z mode enabled 8 9.9 mW
2 MSPS, high-Z mode enabled 16 19 mW
VDD Only 500 kSPS, high-Z mode disabled 2.5 mW
1 MSPS, high-Z mode disabled 4.9 mW
2 MSPS, high-Z mode disabled 9.75 mW
REF Only 500 kSPS, high-Z mode disabled 0.9 mW
1 MSPS, high-Z mode disabled 1.9 mW
2 MSPS, high-Z mode disabled 3.75 mW
VIO Only 500 kSPS, high-Z mode disabled 0.1 mW
1 MSPS, high-Z mode disabled 0.2 mW
2 MSPS, high-Z mode disabled 0.5 mW
Energy per Conversion 7 nJ/sample
TEMPERATURE RANGE
Specified Performance Tyin to Tyvax —40 +125 °C

"FoA4vvary s 72— E, ANY T Y S - aF U0 AD4000 TiE 2 MSPS, AD4004 Tl 1 MSPS, AD4008 Tl 500 kSPS D A/L—TF | -
L— b CEIET 2 ADC 2 LT, HLWADOBRSICHEHA T 20T,
PH—R = REAMLT, B/ SCK L— N TH B 70 MHz 2 LI7Z4HE DI, 2 MSPS DA L—T"v b » L— hREHLET, SESERBET—
RCAREAR IR AL —T v FIZOWTIE, 4E2BRL TSN,

SIBPEISEIL, 0.5 LSB OIEETI N A — VAT AT v TR ERT 5 DI LR TF,

T M & BRI RTINS & > CHEIR S TV ET A8, T 2 b Osdgst ¢,

SR2BD U /AR T ry NEBRLTIEEN,
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B4 TR

BHZHREDRWEY . VDD=1.71V ~1.89V, VIO=171V~55V, Vrgg=5V, TXTOHEET Tun ~ Tyvaxs EA Y E—F L R« T—
RIZ#ER), AU EMEITER), ¥ —R - — FIZAR). AD4000 T fs=2MSPS. AD4004 T fs=1MSPS. AD4008 T fs=500kSPS, # A1 I
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Parameter Symbol Min Typ Max Unit
CONVERSION TIME—CNV RISING EDGE TO DATA AVAILABLE tcony 270 290 320 ns
ACQUISITION PHASE' tacq

AD4000 290 ns

AD4004 790 ns

AD4008 1790 ns
TIME BETWEEN CONVERSIONS teye

AD4000 500 ns

AD4004 1000 ns

AD4008 2000 ns
CNV PULSE WIDTH (CS MODE)? tenva 10 ns
SCK PERIOD (CS MODE)’ tscx

VIO >2.7V 9.8 ns

VIO > 1.7V 12.3 ns
SCK PERIOD (DAISY-CHAIN MODE)* tsck

VIO>2.7V 20 ns

VIO > 1.7V 25 ns
SCK LOW TIME tsckL 3 ns
SCK HIGH TIME tsckn 3 ns
SCK FALLING EDGE TO DATA REMAINS VALID DELAY tuspo 1.5 ns
SCK FALLING EDGE TO DATA VALID DELAY tpspo

VIO>2.7V 7.5 ns

VIO>1.7V 10.5 ns
CNV OR SDI LOW TO SDO D15 MOST SIGNIFICANT BIT (MSB) VALID DELAY (CS MODE) tex

VIO>2.7V 10 ns

VIO>1.7V 13 ns
CNV RISING EDGE TO FIRST SCK RISING EDGE DELAY touieTi 190 ns
LAST SCK FALLING EDGE TO CNV RISING EDGE DELAY? touieT 60 ns
CNV OR SDI HIGH OR LAST SCK FALLING EDGE TO SDO HIGH IMPEDANCE (CS MODE) tois 20 ns
SDI VALID SETUP TIME FROM CNV RISING EDGE tsspIcNY 2 ns
SDI VALID HOLD TIME FROM CNV RISING EDGE (CS MODE) tuspICcNV 2 ns
SCK VALID HOLD TIME FROM CNV RISING EDGE (DAISY-CHAIN MODE) tHsCKCNY 12 ns
SDI VALID SETUP TIME FROM SCK RISING EDGE (DAISY-CHAIN MODE) tespisck 2 ns
SDI VALID HOLD TIME FROM SCK RISING EDGE (DAISY-CHAIN MODE) tusDISCK 2 ns

'TFoA4vvay s 72— RbiE, ANY L TY S - 3 F 88 AD4000 Tid 2 MSPS, AD4004 Tl 1 MSPS, AD4008 Tl 500 kSPS D A/L—TF | -
L— M CEIET S ADC Z4EA LT, #H LWANOBUFITHER T & HIEH T,

2 &_7]? - E— }‘T@i\ tenva &]%/J\ tQuiET! ﬁ“g{'ﬁ”éﬂ‘gﬁ‘&) [} i'ﬂ"o

PH—R B REAHLT, B/ SCK L— K Tdh D 70 MHz % i L7Z#ADIx, 2 MSPS DAL—T v b« L— MPEBLLET, SESEREET—
RTHEERRRKAIL—T"y MIOWTIE, X4E2SHLTLZE,

YSCK T, 50% DF 2—F 4 « A 7 LEBELTHET,

SSINAD, S/N i, 3B ETNENOB & touers PBIRIZONTIE, K22 #BM LT 2 &0,

r Y% VIO1
X% VIO \ /
toeLAY [— <—tpe Ay
Vin2 V2
V) 2 L Vi 2

1TFOR VIO 2.7V, X = 80, AND Y = 20; FOR VIO > 2.7V, X = 70, AND Y = 30.
2MINIMUM Vj,; AND MAXIMUM V) USED. SEE DIGITAL INPUTS
SPECIFICATIONS IN TABLE 1.

2234V DERELANIL

14956-002
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Parameter Symbol Min Typ Max Unit
READ/WRITE OPERATION
CNV Pulse Width' tenve 10 ns
SCK Period tsck
VIO >2.7V 9.8 ns
VIO> 1.7V 123 ns
SCK Low Time tsckL 3 ns
SCK High Time tsckH 3 ns
READ OPERATION
CNV Low to SDO D15 MSB Valid Delay ten
VIO>2.7V 10 ns
VIO> 1.7V 13 ns
SCK Falling Edge to Data Remains Valid thuspo 1.5 ns
SCK Falling Edge to Data Valid Delay tpspo
VIO>2.7V 7.5 ns
VIO> 1.7V 10.5 ns
CNV Rising Edge to SDO High Impedance tpis 20 ns
WRITE OPERATION
SDI Valid Setup Time from SCK Rising Edge tsspIsck 2 ns
SDI Valid Hold Time from SCK Rising Edge tHSDISCK 2 ns
CNV Rising Edge to SCK Edge Hold Time tHONVSCK 0 ns
CNV Falling Edge to SCK Active Edge Setup Time tsenvsck 6 ns
V=R e = FTIL tonvn &/ touen BT ALERH D £,
KRAEBEE— RTRBEGRAL—Ty b
Parameter Test Conditions/Comments Min Typ Max | Unit
THROUGHPUT, CS MODE
3-Wire and 4-Wire Turbo Mode fsck = 100 MHz, VIO >2.7V 2 MSPS
fsck =80 MHz, VIO <2.7V 2 MSPS
3-Wire and 4-Wire Turbo Mode and Six Status Bits fsck = 100 MHz, VIO >2.7V 2 MSPS
fsck =80 MHz, VIO <2.7V 1.86 MSPS
3-Wire and 4-Wire Mode fsck =100 MHz, VIO > 2.7V 1.82 MSPS
fsck = 80 MHz, VIO <2.7V 1.69 MSPS
3-Wire and 4-Wire Mode and Six Status Bits fsck = 100 MHz, VIO > 2.7V 1.64 MSPS
fsck =80 MHz, VIO <2.7V 1.5 MSPS
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Parameter Rating
Analog Inputs
IN+, IN- to GND' —0.3Vto Ve + 0.4V
or 130 mA®
Supply Voltage
REF, VIO to GND -03Vto+6.0V
VDD to GND -03Vto+2.1V
VDD to VIO -6Vto+24V
Digital Inputs to GND -03VtoVIO+03V
Digital Outputs to GND -03VtoVIO+03V
Storage Temperature Range —65°C to +150°C
Junction Temperature 150°C
Lead Temperature Soldering 260°C reflow as per

JEDEC J-STD-020

ESD Ratings
Human Body Model 4kV
Machine Model 200 V
Field Induced Charged Device Model 1.25kV

2iEhn
BEREIX, 77U FEIEEER (PCB) Okt & BiEERBIICE B
HLTWET, PCB OEGEFHTIT, MOOEEEZL O LERD
DET,

= 6.2UENM

Package Type' 0, 0. Unit
RM-10 147 38 °C/W
CP-10-9 114 33 °C/W

Vo 2 MR 1 BMEHTID Y R 2 L—3 3 UfEIE. 2S2P JEDEC PCB O
WEoTIRELET, A—F— - HA FEBRLTILEEN,

2003, 1357 4 — b OBEHFHBNTHES L, BRRFICRIT S
Uy v va L ERIREOMOBER T,

SO lE. Vv v var e — 20RO T,

"IN BEOIN- OFHBICHOWTIE, 7Tl A vryar282BLT
<TEEW,

PEFROLME. 10ms B TT 2 FEhTVE T,

FEEOHK R EREBZ DA NV AEMZ D E T3 ATiE
DI BEE 525 ZERH 0 3, ZOMEITA L RAEROD
HERETDHLOTHY , ZOHEBEOEEDE 7 v a ZFET
LHEMLL ETOT AL ZBEEZ EDT- L DO TIEH Y XA, T
NA A BNz 0 M e RERIRBICE S &L T 31 20D
[EHEMEIC B A 5252 L0 H Y £1,
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REF 1[1 10 vio
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vDD 21 AD4004/ 09 sbi
IN+ 3[T AD4008 []s sck
IN- 4 TOP VIEW 7 SDO
REF [1][e [10] vio : (Not to Scale) .
vop [z]| AD4000/ |[3]sDi GND 5[] Oe cnv
IN+ AD4004 [5]sck
NOTES
IN- [4] (NT‘,?TOVS'E:L) SDO g 1. CONNECT THE EXPOSED PADTO GND. £
2 THIS CONNECTION IS NOT REQUIRED TO &
GND [5 | [e]cny & MEET THE SPECIFIED PERFORMANCE.

X 3.10 £~ MSOP O E U EE

X 4.10 > LFCSP O F V&

R7.EUHBEDA

EVES

ol

447"

HiEA

1

10

N/A?

REF

VDD

IN+

IN—-

GND
CNV

SDO
SCK

SDI

VIO

EPAD

Al

Al

Al

DI

DO
DI

DI

V77 L AANIEE, Vegr #iHIZ24V~51V TT, ZTOEIIGND B EFFTN, I0pF D XTRET I v
7« aryF Y TGOND BV Ol IZT vy T o I T H0ERH Y 9,

+1.8 V&R, VDD O#PHIZ1.71V~189V T, 0.1pFDEIIv 7 - arF ¥ &HH LT, VDD % GND
[ZA A LETS

Tra AN, TOATE, Tha s - 77 ur Ry (IN-) 2RI LET, 75 X, CNVOIL
ERV PO INt & IN-OOBELEEEY T U 7 LET, IN+—IN- OBEATFEFIZ 0V ~ Vigro
TFa T ANDTST I R A, ZOEANAITFR S - IS5 R FL—rFHFVE—F-kBUZ -
7oy RICERLET,

BRI TR

AT, ZOAINTE, BEOBERH Y 97, L ERY =y DTE BBREBRBL T, TS ZDA v F—
Tx2—R e F— KT AV —Fz—r - F— FELIZCSET— FNHEIRLET, CSE— FTIEX, CNV 2T —
DBAEIZSDO B NA X—T NV ET, TA P —Fz—r « T— KT, CNV BNNA DBEH/ICT—HZ D
s LS TSR E T,

SUTN e TS, BHGERITI IO AT ENE T, SCKICHBI & ET,

VUTIN e TR e Tay I N, TAARAERIRT AL, BRI/ ny ik oTy T M ER
3

VUTN e T—=E AN, ZTOANTIE, BEOBENRHY T, ADCOA U F—Tx—R + T— FEKRD X
IR 9,

CNV L ER Y =y YORAERHC SDI 30— DG, T4 V—F = —r « T— RPBBRENET, ZOE—F
Tl SDINF—& AN & LT &, 2 9L D ADC OZEHFE RN 1 KD SDO F A » CFA V—F = —
BmEnEd, SDIOTFIH )L« F—H « LoyLid, 16 SCK ¥4 7 /L DORIET SDO IZH SN ET,

CNV 32 L7230 = v P OFARFT SDI AN A DA CSE— RABIR SN ET, 20— FTHLLSDI 7212 CNV
Na—0BEIL, VI TUVHIEEEAMNCTEE T, SDI 721X ONV B3 u—0fA, BEBETT5 L.
EV— o D — ZRERENAH N £, CNV 23— DA, SCK DILH BNV = v P DRARIC, SDI
TloEYy N U—R&Iay I AL TFalI LTEET,

AHHA v Z—T 2 —ADF VX NVER, BH. COENIFA R A X —T2—RALEUER 1.8V, 2.5
V., 3V, £721E5V) 01 uFOkETF Iy « 27 TVIO & GND ~SA XA LET,

Ny N (LFCSP O A) o #&H 3y FIXGND 1Tt LE T, Zo8HA R Th, HERHESh TV 2%
REERml- TN TEET,

VAU T a7 AJ), PIXEIR, DUEXT VXNV AT, DOXT V¥V I1CY,
IN/A RS R LEER L ET,

Rev. C
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KRR IERERFIE

’#b”“mm\ﬁﬁb VDD=171V~189V, VIO=171V ~55V, Vegr=5V, T_XTOMHEEET Tuw ~ Tvaxs i v E—F A « F—

RN, ANEMEITEER), ¥ —R - T— FIZARN. AD4000 T fs=2 MSPS. AD4004 T fs=1MSPS. AD4008 T fs= 500 kSPS,

0.5 T T 0.20
+125°C |
0.4 rase 0.15
0.3 {
0.10
0.2 -
0.05
& 0.1 m
»n (7]
2 o = o
2 Z
01 —0.05
-0.2
-0.10
-0.3
045 - +125°C
-0.4 015 +25°C
—40°C
-0.5 -0.20 L L
0 8192 16384 24576 32768 40960 49152 57344 65536 0 8192 16384 24576 32768 40960 49152 57344 65536

X 5. £8EETOINL EO— RFOBEKR, VrRer =5V

CODE

14956-200

M 8. LHRGWRETODNL & 3— FOER, Vrer=5V

CODE

0.3 T T 0.20
+125°C
+25°C
: 0.15
0.2 —40°C 1
0.10 1 o
0.1 u f .
] __ 005
a @
4 o = o
- -
E= F
—0.05
-0.1
|
-0.10 —I “ - =
-0.2 i
I —0.15 |- +125°C
+25°C
—40°C
-0.3 -0.20 L L
0 8192 16384 24576 32768 40960 49152 57344 65536 0 8192 16384 24576 32768 40960 49152 57344 65536

6. EHABEETOINL £O— FOBR, Vrer=25V

0.4 0.20
0.3 0.15
0.2 10 Hf h '1 4% !
WWI‘WWW bty
0.1 __ 005
) a
N !
= 0 N J . a l _'q_lth =) 0
] “ L L [ o
- "I i W 'I ‘“ . z
0.1 -0.05
-0.2 -0.10 MEFM“‘ETH‘MM“ ]Fm
03 SPAN COMPRESSION ENABLED -0.15 - SPAN COMPRESSION ENABLED
HIGH-Z ENABLED HIGH-Z ENABLED
0.4 1 1 1 1 1 0.20 1 ] 1 1 1
0 8192 16384 24576 32768 40960 49152 57344 65536 0 8192 16384 24576 32768 40960 49152 57344 65536

CODE

CODE

14956-201

14956-202

CODE

14956-203

14956-204

9. ZHBETODNL & I— ROBEZE, Vrer =25V

CODE

14956-205

M7 INLEO—ROBEFR. B4V E—H VX - E—RERNRY
EEE—REBZ. Vrer=5V

10.DNL £ 3— ROBHR, B VE—F VR - E—RELV
ARV EE—RIFE. Vrer=5V
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50000

45000

[— 8 Vger

o -

Vv

B Vger

an
<

40000

35000

30000

25000

20000

CODE COUNT

15000

10000

5000

32760
32761
32762
32763
32764
32765
32766

© o
© ©
NN
N N
© ®

ADC CODE

32767 [§
32770
32771 [®
32772
32773
32774
32775
32776
32777
32778
32779
32780

11. 32— FHPFRTODCAADER NI T A,
VREF=2.5V fSJ:UVREF=5V

-20

-40

—-60

-80

-100

-120

-140

FUNDAMENTAL AMPLITUDE (dB)

-160

-180

VRer =5V
SNR =92.47dB
THD =-115.10dB

SINAD = 92.41dB

100

1k

R8P, Vrer =5V

10k

FREQUENCY (Hz)

B 12.1kHz, -0.5dBFS Ahb—rEET— ) TZE# (FFT)

100k

-40

-60

-80

-100

-120

-140

FUNDAMENTAL AMPLITUDE (dB)

-160

-180

VRer =5V
SNR =90.16 dB
THD = -94.52dB

SINAD = 88.33dB

13.

Rev. C

10k

100 kHz,

100k

FREQUENCY (Hz)

-0.5dBFS AHh b—> FFT. [LR%

1M

14956-206

14956-207

14956-211

N

- 12/36 -

CODE COUNT

FUNDAMENTAL AMPLITUDE (dB)

FUNDAMENTAL AMPLITUDE (dB)

90000

80000

70000

60000

50000

40000

30000

20000

10000

32760
32761
32762
32763
32764
32765
32766

o
©
~
]
©

ADC CODE

32768 |
32770 |

32767 [
32771 ™=
32772
32773
32774
32775
32776
32777
32778
32779
32780

14956-209

14. 32— FBBTODC ANDER NI T A,

VREF=2.5V ﬁJ:UVREF=5V

-40

-60

-80

-100

-120

140

-160

VRer = 2.5V
SNR = 87.54dB

THD = -112.33dB
SINAD = 87.49dB

-180
100

1k

10k
FREQUENCY (Hz)

15.1kHz, -0.5dBFS A71 b—> FFT, JR1R%F. Vrer=2.5V

100k ™

14956-210

-100

-120

-140

-160

-180

VRer = 5V
SNR = 84.65 dB
THD = -90.80dB

SINAD = 83.89dB

1k

16.

10k

100k
FREQUENCY (Hz)

-0.5dBFS A# b—2 FFT,

14956-208

400 kHz, [RAREF
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SNR, SINAD (dB)

SNR, SINAD (dB)

94 T T 15.3
SINAD 152
H15.
93 - SNR L~
115.1
92 7/ / 115.0
o1 ,/& 114.9
/7 +1a.8
90 71 1147
89 ,// +14.6
/// t1a5
88
/ 1144
87 14.3
24 27 30 33 36 39 42 45 48 5.
REFERENCE VOLTAGE (V)
17. SNR, SINAD, A%t v +# (ENOB) &
)77 L ABEOER. fin=1kHz
93.2 T T 1 15.15
SINAD
93.0 SINAD
92.8 N 115.10
/’\
92.6 — X
115.05
92.4 \\
N N
92.2
\\\ {15.00
92.0 [, \\
\\ q
91.8 \ 114.95
91.6 N
N
91.4 14.90
40 20 0 20 40 60 80 100 120

TEMPERATURE (°C)

18. SNR. SINAD, ENOB & BEDEMF. fiv=1kHz

128 —?Yr_u:nl:lllic RANGE L
120 —f::;10k:|z e
/
115 /,/
/
110
A

105 A

=
100 //,
95 Z
90

1 2 4 8 16 32 64 128 256 512 1024 2048

DECIMATION RATE

ENOB (Bits)

ENOB (Bits)

14956-214

14956-213

14956-220

19. EHRBAARARBTOTIA—2ay - LPFESNRD

Bk, 2 MSPS

Rev. C
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THD (dB)

THD (dB)

SNR, SINAD (dB)

-110 T T 113
—THD |
I SFDR Il\ =L 7112
112 \ S T111
\ I \ T110
-113 { \+ _
, 1100
-114 x
\ 1108 2
-115 v/\ \ @
A/ \,\ }107
-6 \\ T108
-7 = N 107
-118 106 o
24 27 30 33 36 39 42 45 48 51 3
REFERENCE VOLTAGE (V) ¢

20.THD. SFDR &) 77 LV RABEDEMK. fin=1kHz

-100 - 11
THD
SFDR
-102 \ /-; 110
-104 109
-106 /, 108
-108 \ / 107 J
\ m
-110 106 2
\ )
112 — \ / 105
114 \/ —1 104
-116 103
-118 102 g
—40  -20 0 20 40 60 80 100 120 8§
TEMPERATURE (°C) 2
21. THD. SFDR &BREDERfR. fin=1kHz
93.4 15.25
™~
93.2 A /\/
" NN L 115.20
N T~ —"T—"
93.0
115.15
o
92.8 @
115.10 o
92.6 S
w
115.05
92.4
—
92.2 ENOB _715.00
o SINAD
SNR
92.0 L L 14.95
0 10 20 30 40 50 60 70

14956-217

tquierz (ns)

22. SNR. SINAD. ENOB & touier. DEfR
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955 1.0 . . ,
ZERO ERROR
0.8 GAIN ERROR
| | \ =
954 @
— I = 06
> I ['4
=5
2 953 o
® a:: 0.4
z w
a z 0.2
< 952 < \
4 o 0 \\
= a
z 951 2 o2 S~—_
[e) 8 —
o 0.4
950 ! ! ! &
2 I I |l| l | i
949 % e
N o8
948 1.0 i
0 2 4 6 8 10 40 -20 0 20 40 60 80 100 120

14956-218
14956-223

TIME (Seconds) TEMPERATURE (°C)

| 23.0.1 Hz ~ 10 Hz &g D 1/f / 4 X, 50 kSPS, 1 E D&k 26. TOERE, 14 VERELEEOBEER
H LT 2500 @Y > FIL &k
8 3.5
|| I
7 —— 3.0
— —
_ L _
< 6 <
£ E 25
e ———t——— =
E sF===T" g
o © o9 VDD HIGH-Z ENABLED
[ VDD HIGH-Z ENABLED R I VDD HIGH-Z DISABLED
3 4 VDD HIGH-Z DISABLED | 3 REF HIGH-Z ENABLED
bt REF HIGH-Z ENABLED © REF HIGH-Z DISABLED
2 REF HIGH-Z DISABLED z 15 VIO HIGH-Z ENABLED
= 3 VIO HIGH-Z ENABLED | E | =———- VIO HIGH-Z DISABLED
P —=——=-VIO HIGH-Z DISABLED 3
w w10
s 2 g
0.5
) - ——
J N S — S — i N 1
—40 20 0 20 40 60 80 100 120 ¢© -40  -20 0 20 40 60 80 100 120 §
TEMPERATURE (°C) g TEMPERATURE (°C) g
24. BEER & BE D%, AD4000, 2 MSPS 27. HEER L BE D%, AD4004, 1 MSPS
2.0 08 [ [
— 2MSPS
18 — 0.7 — — IMSPS —
— - — 500kSPS
__ 16 I /
B —m=l g 06
E 14 PR TL L L b =
= [ R =
z I & o5
z .
g2 x //
[ VDD HIGH-Z ENABLED g P
3 1.0 VDD HIGH-Z DISABLED | o 04 —
e REF HIGH-Z ENABLED w 1
2 08 REF HIGH-Z DISABLED | Q
= VIO HIGH-Z ENABLED i 03 —
s | | | | === VIO HIGH-Z DISABLED [
w 0.6 w
g g 02
0.4 /’__/-—’
0.1 —
5l A |
0 T T T T T T T I - [} >
40 20 o 20 40 60 8 100 120 5 24 27 30 33 36 39 42 45 48 51 ¢
TEMPERATURE (°C) g REFERENCE VOLTAGE (V) g
25. BEER &L BE OBE{R. AD4008, 500 kSPS 28. )77 LYAEREY 77 LY ABEDEMR
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12 23 T T T
VIO = 5.0V
1 21 VIO = 3.3V A
pd VIO = 1.8V
10 v
/ 19 //
= 9
Z )4
= 8 / 17
4
g 7 = P
[ / g 15 -
/
=] 6 9 /
> / g 13 -
m 5 &£ -
z 4 1
< / —
= ——
«n 3 // 9 / /
2 // =
1 ~ 7
0 - 5 ®
—40 20 0 20 40 60 80 100 120 ¢ 0 20 40 60 80 100 120 140 160 180 200 220 &
TEMPERATURE (°C) g LOAD CAPACITANCE (pF) 2
29. A2 A B LBEORER 30. tpspo £ ATRAZEDER
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D ER
EOEEFRMERZE (NLD)
INL %, BD T VAF—)L ETED 7 )V A — )L %k SERR & %
Da—RNEDRFZETT, KHOa— REH LY % LSB 721 Fhi
DREBADTNAr—)L e LTHEWET, IEOTLVAr—Lid,
B DOa— REB%Z 1%LSB EE -7 L-ULd LTEZSNET,
REFS I— ROFRNOLEOEME COHHE LTHIESINE
T (K32%5H) .

W IEERFEIRZE (DNL)

FRAERY72 ADC Tid, = — N#RI% 1 LSB 721 BN /-0 E CTRA
LE9, DNL &1, ZOHEENSORKFEEDZ LT, Zh
22 OEE, /— I A a— ROORECHAFRRE SN E T,
T OoRE

Yo, BP0 a— FEB TRATAHBNARETE (7)o
T T RFED BLSB mWY) L a— REARTLEEOE
EEDETT,

A URE

BAIOER (100...00 275 100...01) FADAHEI LA —L L
D BLSB LD L UL (&5 V OFIPH T -4.999981 V) THAEL 7,
B#%OER (011...102°5 011 ... 11) 1. AT LA —L &
D 1% LSBIEVWO T 1 ZEE (5 V ORI T +4.999943 V)
TRELET 7 A VREX KBEOER L B OEBICET 5.
PR 72 LSV O N B EBEO LV OZDORZETT,
AFYFRIY—-HFA4+3vH - LY (SFDR)

SFDR I, ANEZDO msiERE v¥°—2 « A7V T AEE L D=
T+ (HALIETF UL (dB) ) .

HHME Y L (ENOB)
ENOB (. A AN X D EEOMEMTT, RO X H I
SINAD #ffH L CEHE L £,

ENOB = (SINADus - 1.76) /6.02
ENOB O HfIIE >~ b TY,

Rev. C

25HKREH (THD)

THD (X, ZNVAZ— IV AINUERD rms HIZKTT D ROID 5 RS
TR RS D rms FRFIDLLER T, AT VL TT,
FALFIvr LY

HAFI w7 - LrPiE, WIE LG ms /A X425 70
A —NDms EDWRTT, A FI v - LU POHEMNIET
AL TT, TRTD /AR V—AEDNLT—FT 4777 b
NEEND X 512, —60dBFS DIE S THIE S ET,

S/N kbt (SNR)

SNR (%, T ¥ A NEHEEE FEDTXTOARY VRS (B

FERLSY & EFRR Y 2 <) @ rms TN KT 5 EBEDOANEE

@ ms EOTE, SNR OHALITTF L ~L T,

ES/ /4 X +FEH (SINAD)

SINAD (%, T4 F A MNEHEEZ FEZTXTOART MU

@ rms FF (FFREAR I E Lo, B D & ATMEFIEERL)

W2 B EBEDOATHES D rms fEOLE T, SINAD OEfLITT

TAULTT,

T IN—F v BIE

TR—=F X B, T AV a MREOBERE T, CNV A

TIDNE ERY = P & ATMEENEWRO T O\ EF S LD B OFF

MY,

BERE

EPEREIL, £0.5 LSB ORECTCIN AT — VAT AT v 7 h

%32 DI B BER] T,

BRETEERREL (PSRR)

PSRR %, JA# %%k f TP ADC VDD B Z 5472 200 mV p-p

YA W DEINKT DAL £ TD ADC B SO TT,
PSRR (dB) =10 log (Pvoo_in/Panc our)

Al G

Pypp_ v I, JEEEL £ TO VDD ¥ DFET],

Papc our 1%, JEWEL £ TD ADC D18/,
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B ERER

by}

IN+ O ()(‘
1 1 (‘)(‘) 1 1 |
l J’zl J’zl J’zl ‘Lzl éz J) ? SWITCHES CONTROL
MSB LSB ¢ SW+ <—|
32,768C | 16,384C ac 2C c c BUSY
REF O-¢ ZOMP CONTROL j
ND O c LOGIC
32,768C | 16,384C|  4c|  2c| cl cl T OUTPUT CODE
Jued 11 1 Tl i
CNV
GANEANEANESRE DN
: IR i | g
IN- O e §

31. ADC DO fER&{E L 7=E &K

BB S EA
AD4000/AD4004/AD4008 (%, SAR 7 —F7 7 F ¥ [T\, &
i, HEE ), HER, SREO 16 By FEUZES) ADC T,

AD4000 X 1 B & 729 2,000,000 > 7 /L& ZEH T (2MSPS) |
AD4004 13 1 B & 729 1,000,000 V> 7 /L& Z5# T (1 MSPS) |
AD4008 X 1 #3729 500,000 V> 7L & ZEH# T & £9 (500 kSPS) ,
AD4000/AD4004/AD4008 1%, Z5#i% 54T L TV WRIEE ) &
F 7T AHDOT HBEENIANL—T MTHEI LU ET. Fl 213,
10 kSPS CEMEX W 7356, THEEITWME, Ny 7 VERE T 7
Vo—va b UTEHBERNZ 70 uW T3, AD4000/AD4004/
AD4008 Tid, EHIMICHIZ /30 =& 7 % DRYIOEMMBAH
T, 2D, ADC DEHNF IS TRWT 7Y r—3 9 v
WCBWT, MEENEZSOIIMALZENTEET,
AD4000/AD4004/AD4008 I%, F > F v 7« T v 7 &F—/L P
A TVET, T, /A T T4 VRIS & DRBIENR 2D
T, YAFTLI R TFVr—ya AT,
AD4000/AD4004/AD4008 Ti, MME OV VR E F24E5
HILET, VAT LADOMEEAE T T Y U FEEB LT
7

AD4000/AD4004/AD4008 D ZEHIZ, 7 Fu 7 AJ1OiEELE
WCEDHENLT A AT HNEEL Y 7T HRH Y £9,

TFua 7 AINE, RENRAL v F K« Fx /304 SAR AJ)
WCROGND ., FFEHETF ¥ — - X v 7 8y 7 26 TR EE
L THWET, 20X 7 Xy ORI ERNWT 74V 3 -
72— RAEAEDED L BRET T TOR N TR0
MENFET, ZOMAEPEITLY ., #HENEL . HHEHIN
INEWT T H RTANE LT CEET, EBIC.AFIRC 7 4
NH DR EILAEPUE & 2SS T /S hhar T o E2FHT
XHEVIHIFELHY ET, ZORKE, TS DRCEARMA/NE
<7pv ., BEMEMEEDRMELET,

LORZ -y v u o300 7452 T SPIA Vv F—T —
Ak@ALVE—HL A= RTHADNCTEET (R 1422H),
A VE—H A = REGHIIZTHE, ADC AJIOFREE
i EAEF A MK 720 | K 100 kHz OJRWE ST O ES
NEFEEINFET,100kHz B2 58 L~ LF 7T LT 2T,
BAVE—=F R = REBEHICL T EE,

Rev. C

HBJT 7Y r—a Tk, AXVERERREIC L 0 | BRE T v
TR ADC OEHFPAICT 7B AT D0, ~y Rb—AhE Ty b
N— BARRFITTER SN E T,

AD4000/AD4004/AD4008 D5 i X % —7R « £— RIZ L,
ENENORERRAN—T"> - L— N TEHET H5HE5TH, B
syl s L— NCEEEY — KXy 7 TEET, AD4000 DL
AL 2MSPS DI ILVAN—T > k « L—hid, #—®R - ET—FT
DHEHTEET,

AD4000/AD4004/AD4008 |Z, 1.8V ~5V DT VXL v 7 -
77 2V —OF SR TORBICHFTE T, 10 £ MSOP 7=
A= 2D & FHRARFRE D ATREZ2/N SV 10 ' LFCSP %
HAELTWET,

AD4000/AD4004/AD4008 1%, 3 8 (25 D 14/16/18/20 ¥~ b D&
F5EE SARADC £ DYy HE#fA EBRT A TF,

% 8.MSOP. LFCSP 14/16/18/20 £v k D &E#E SAR ADC

400 kSPS to
Bits | 100 kSPS 250 kSPS | 500 kSPS 21000 kSPS
20" AD4020?
18" | AD7989-12 AD7691° AD40112, AD4003%,
AD7690%, AD4007%,
AD7989-5> AD7982?,
AD7984%
16' | AD7684 AD7687* AD7688% AD4001%,
AD7693%, AD4005?,
AD79167 AD7915?
16> | AD7680, AD7685% | AD7686% AD4000?,
AD7683, AD7694 AD7988-5% ADA4004%,
AD7988-1° AD4008> AD7980?,
AD7983?
14 | AD7940 AD7942? AD7946° Not applicable
' EoEH,

lervEHEHOE Y,
* BRI ),

- 17136 -


http://www.analog.com/AD4020?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7989-1?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7691?doc=AD4000-4004-4408.pdf
http://www.analog.com/AD4011?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7690?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7989-5?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD4007?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7982?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7984?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7684?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7687?doc=AD4000-4004-4408.pdf
http://www.analog.com/AD7688?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7693?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7916?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD4001?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD4005?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7915?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7680?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7683?doc=AD4000-4004-4408.pdf
http://www.analog.com/AD7988-1?doc=AD4000-4004-4408.pdf
http://www.analog.com/AD7685?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7694?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7686?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD7988-5?doc=AD4000-4004-4008.pdf
http://www.analog.com/ad4000?doc=AD4000-4004-4008.pdf
http://www.analog.com/AD4004?doc=AD4000-4004-4008.pdf
http://www.analog.com/ad7980?doc=AD4000-4004-4008.pdf

AD4000/AD4004/AD4008

A IN—2 DENE

AD4000/AD4004/AD4008 1%, FEfnf FFlid sy Xt 7Y 7 D/IA =2
N—% (DAC) #%#ifHl L7~ SAR ~N—2Z® ADC T7, X311,
ADC Offilgft Lz XK &2~ L9, FEMDACIE, 16 HD N
AFVDOERMITENTZ2 LT oY NERD2ODR—T LA T
R ENTBY T LA I1dar L —Z ANICER S TWET,
TIATvay s Te—Rf, arRL—XDOANCER S
T LA O IE, SWH AA v F L SW— A A FHEHE T GND |2
BN ET, ML LIAAL v F2FEH LT, a7 o oft
DT ET T u 7 AR LET, 2T o7 LA 2
TV earFrELTHEHALT, INFALEIN-ATIOT
FTrIEFERGTEET,

TIATvary e Tz—ANET L.CNV ANBNNAITIRD &
BT = — AR INE T, BT = — XP[EAT 5 & SW+
L SW—DRANCA— T 272 0 £, RIZ, 2003 T oY -
T LA DAL S, GND AW EnEd, 774
Vvay s Tx—RAORFZBINEESND IN+ & IN- OROZEE)
BIEN R —F D AINTHINE L, 3 X —F DR EHRR
BEIZ72 D £9, GND & Vegr OICH DT %« T LA D%
FREYVEZDZ LT, a v L—XDOANEIZ A F ) DE
&{T‘“j— éhfl%ix? 770 (VRE]:/Z\ VRrer/4. ... VREF/65,536)
ko TELET, av b= a7 LINEDAL v
FEEYDIEZ, MSB b a v L —& B HHRREEIC R LE T,
OB ADETHR Ay ha—L-aYy 7T ADC HHa—
REED—EBA LV IOr—2EAER LET,

K9 HAT—FEANEREDOERE

AD4000/AD4004/AD4008 (2325 #2712 > 7 SN STV D D
T BT ATy U 778y SCKITNEDH Y £HA,

=R

AD4000/AD4004/AD4008 O EARR) 7o {52 FF 1 % [X132 & Table 9 I
RLET,

=
14 —
g 1man
2 111..110 —
2 111101 —
I
5 _
g _T
2
= _
[=]
8 _|
(8]
o _
Q —
4
000...010 —|
000...001 —]
000...000 | 2 -
-FSR | -FSR+1LSB +FSR-1LSB
—FSR + 0.5 LSB +FSR-1.5LSB

14956-007

ANALOG INPUT
32. ADC 0EREMA=ZREM (FSRILTILR 7 —ILEH)

Description Analog Input, Vgee =5V Vrer = 5 V with Span Compression Enabled (V) Digital Output Code
FSR—-1LSB 4.999924 V 4.499939 OXFFFF'

Midscale + 1 LSB 2.500076 V 2.500061 0x8001

Midscale 25V 2.5 0x8000

Midscale — 1 LSB 2.499924 V 2.499939 O0x7FFF

-FSR+ 1 LSB 76.3 uvV 0.50006103 0x0001

-FSR oV 0.5 0x0000”

'ZOWA = RidA ==LV s T u AN O 2= R (RSN ESOB A, Vrer & Vive — Vine 720 BENY | 2 EREB AR OB A1,

0.9 X Vggr f:‘”’J:é) °

TIOWA A= RRTH =LY e T I u S ANO a— RTT (ASVERBE OB AL, VREF & Viy, — Vine 120 FEY | A SUERRA B OBE 1.

0.1 x Vpgr 720 FEID)
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AD4000/AD4004/AD4008

&N
77— 3 UiER
REEWGT7 TV r—>aVE
332 EE OB ZE A T E 5854E D AD4000/AD4004/AD4008
OHEIRREG X OB 2R LET, ZOMKEHEHRT 2 & RIES
FiPHZ BT 27 >V TENEBINTE 20T, e OMERE % B
TEET,

V+ 2 +6.5V

X 341, HER AT A&HHT 255 ICHER S D B %
ARLET, 20y N T v AL, VAT LATHERATELL—LD
HBSR S, HEEIDNIEFICEBEICR LB EDOREINLUET,

VREF
Vem = VRer/2 %’
oV —

AD4000/
ADA4004/
AD4008

HOST
SUPPLY

DIGITAL HOST
(MICROPROCESSOR/
FPGA)

3-WIRE/4-WIRE
INTERFACE

V-<-0.5V

14956-008

B.B/HUOEREFERTIHEORENGT T r—2a vl

V+ =5V

0.9 x VRep
Vem = VRer/2
0.1 % Vpegg —

1SEE THE VOLTAGE REFERENCE INPUT SECTION FOR REFERENCE SELECTION. Cxer IS USUALLY A 10uF CERAMIC CAPACITOR (X7R).

2SPAN COMPRESSION MODE ENABLED.
3SEE TABLE 10 FOR RC FILTER AND AMPLIFIER SELECTION.

1.8V

L 100nF__ 1.8V TO 5V HOST
L SUPPLY
"""" 1
1
1
1
1
1
1
sDI
SCK()<—— DIGITAL HOST
(MICROPROCESSOR/
SDO FPGA)
CNV
3-WIRE/4-WIRE

INTERFACE

14956-009

4. BEREFERTIHEROREN BT TV r—a vl

Rev. C
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AD4000/AD4004/AD4008

FFasgAn

B4 3512, ADA4000/AD4004/AD4008 DMLY 7 > 7 & Eie T )
| 7 A& Ol 2 R L E T

REF
(o]

A D1
IN+

/ Rin

%CEXT =
3 o
X 35. 7+ 0O AN OFMER

ANBEEY S5 > TEHE

FEAEDADC 751 7 AJJIN+ & IN— (21X, ESD {fi# & 1 4 —
Rofliz, WEEAERBIIH D A, BBENFEAETS L
Tru 7 AHEy (IN+ £721XIN-) & REFJESHI/SA T ADRM
g ST ESD ff# X A 4 — itk > T, A2 REF I
B SNDDOT, U7 7 Ly ADRBBIERT A ADBENHE
TARREMENH Y £, AD4000/AD4004/AD4008 1X. P& E
[E7 T v 7RI & RE RIS (Rexr =200 Q) Z{EZTW15

DT, IERES A A — FBRREZ/ Y, ADC AJ1% DC i
TENGHRHELET,

T b=V Vegr LV HREL, 790 RED H/han
TV = a T HART A ADANTEILEE B2 D56
NHYET, ZOHRE, Mﬂmmmmmmmmsmmﬁ CERER/
Z 7 EEIE, ANEEELEREEGEIC 7L, V77
L ADAELERI < &T\Aﬁt/ﬁarﬁVEMQAV%E
ZRNWEIZLTT A ADEEEFEE T, Z OMRRIIEEKD
ADC CTU 77 LU ARIETH AT A CRICEZETY,

TFua I AINR) 77 L RABEE 04AVBRZD E, WY 7
TR A A7) BN T TN T T RIZiiihb D

Cin

ovto1sv  Rexr

1
‘A’ |CLAMP

1
—_

ViN —Cpin A D2

14956-010

T, ADOEFICE BT A 20 EEIECEET, 7707

X DI DRICA T2 (X35 E2FM) | &K S50mA OEH%E

VI TCEET,
IIUTNT VT4 TIRGE V= RNy 7 TELH L VAL TR
BT (OV) 257« 7570y FPARESNET (K 14%

2T T REEIE AT ORETIIFHNENEZHE LEYA 7 T
T TCHELEREABEYRICARSZ LITTEERA,

@HE. ADC AN i%ﬂRC74w&mLmén AIMEBD
HHAHIREE T, @EERIC BWEIE Rexr THRETF L,
Rexr &if%%%@%®*%BL:f£ nFJ, REXT fEIX 15V ODIR#EDT- D
12200Q~20kQ DI TELLET, 7 T F2ERFICEMESHE
5729, Cexr iz 100pF £ TCTIF D2 &N TEET, AJHE
E7 T T OERRIZOWTIE, £1EZSBLTLIEEN,

7%u7kﬁ%ﬁﬁ;0\m+&m>®ﬁ®E@%ﬁ%%®%y
TV BRI ET, TN OEMANEZENTL L W
FOAN BT HEENRESINET, N-2FHLTY £—
MEBZSvy ReEfmTsZ LT kv —La—A/)LADC 7
T RO T T o REMNETBRESNET,

AAIFF XXV E AN
TIOATarTe—AR TFa S ASOA o E—F A (IN+
FE IND) 1L, Ry & Cn DEFIEFIC L > TR IS X
M= BELRa T oY Cowy DWSAEDEE LTET U
T CEFET, Com DREBFILE L FETT, 8H R 15400Q T,
EAEPLE AL v FOA RPTCHERESN BT ER =T R —
Fv R TY, WE. CnIiX40pF T, ADCOH TV 7 - 2
T Y TY,

AL FNF—F NCRDEWRT = — A ASA o E—H R
I Cp 1 WZHIR S E T, R & Cn i, ARBERxT A VT 7%
REH LT/ A AWM DEMBO T — N2« 7 g VH EARKL
7,

RC 7 ¢ LA {E

RCT7 4 NEZDMME (K33 LX34 DR ECTEIND) LERET
TiE, TN A—T" v F TANE B OFAREIC L > GRIRTX
FT, AMEFOWIEZHKS T5&, RCHy hATERE LT
TEMTE, A R—F|RATDE /A AR TEET, &F
SERAN—T" N ChOBERMERE 2 RAET D ITIT HELE S D RC
i (200 Q. 180 pF) & ADA4805-1 AL £,

# 101277 RC HZRIR L C R T4 7B+ 2 B 24 L,
ADC AJifRiEZm ETcxEd, K2R (200Q) /X7 C
ExEMAEDED L. BEIT 7 o 7 OBBARNEDY LET,
COWEENELTHE, T FOEEE/ it~ —2 @85
%A$%ﬁﬁbi¢R@m%ﬁ%<¢éb7yf®ﬁﬁﬁmm

S, CNTH LTI VT T M EOHDHAT 4 vF— By 5 EENTEN

N BEIE S 5 T 75 7 R IUE. AT A E s g;ﬁﬁl%%zt T ADC AJJIZHAVIATEFEASHIIR S 41
FTHOVY T U FDAT— 4 ARMERTEET (K15 2BH), ’

F10. SETFQGANTHIBICHT S RC T4 LR ET U TORER

Input Signal Bandwidth (kHz) R(Q) C (pF) Recommended Amplifier

<10 See the High-Z Mode section See the High-Z Mode section See the High-Z Mode section

<200 200 180 ADA43805-1

>200 200 120 ADAA4897-1

Multiplexed 200 120 ADAA4897-1

Rev. C
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http://www.analog.com/jp/ADA4805
http://www.analog.com/ADA4897-1?doc=AD4000-4004-4008.pdf
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AD4000/AD4004/AD4008

K348 72 TDRER

AD4000/AD4004/AD4008 | XS B ICBREN C& £33, KT A R T
FIRIROFMEZM T HENDH Y £3,

AD4000/AD4004/AD4008 0 S/N k. & iBR ) A AVERE ZfER:
THITIE, RIAN T U FIC Lo TEREND ) A X%
BL<IMZDMERSHY ET, RTIANNLRET DL/ A X
1. 7 u Z AHEEEO Ry & Cn THERL S 5 Bio — %
A e T AgNHE D FREAMIT T v E R LTESEA) |
X o TH%E S E9, AD4000/AD4004/AD4008 D J A K% 37
pV rms (R#EE) THHH, 7T 7ICRINT D SN D
MR TIX, kX TEZBNET,

-

37uV

SNR, 5s =20 log =
\/(37 HV)Z +Ef73dB(NeN)2

ZZT,

S 1 AD4000/AD4004/AD4008 (10 MHz) O A7) #5 I8 g
(MHz), £33 ANT 4 EZDH > b A7 Es EHRT5
5E) .

NIZT T DI AR TA (BT ANy 7 7T 1),
exld, A2 TUTOEMAS ) A RBIE (nVAHz)

ACT 7V r—v a v OA. K74 3% AD4000/ AD4004/
AD4008 (Z 7. & 5 THD HEE# RET D2 HLENH Y 7,
“NVFF v S RKNDINTF T LI - T T r—2 gD
RS A8« 77 & AD4000/ AD4004/AD4008 D7 F-
o ANEKE, arsFot s T LA ~D TR —)L -
AT v TR LT16 B b LoUL(0.0001525 %, 15.25 ppm)
TN U TDHERSY 9, —RIC, ToTOTF—
23— T 0.1% ~0.01% OREVERES N ET,
16 E k- LoULTIE, 20O R T ORI KIEIC R
RDBAENH DD T, KT A NOBIRFNHRGET 5 LN
HYET,
BRROANES
S5VOU 77 L ABEEMA L, WA E R EEH 28 2 5
AD4000/AD4004/AD4008 @ AC PEREZ X 36 B L O 37 1Tk L &
T, $EKD SARADC & 13721 | AD4000/AD4004/AD4008 D AC
PERRIZ DT MITE T LE T2, AT RIS 2 EED 2T
A XA MNEEBIIHERF S E T, ADEREIL, RIS
T L— hOF A FA NEEKICHES N ET,

LR

Rev. C
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94 T T 1r1T177]15.2
ENOB
SINAD T15.0
92 ~ SNR 1
\St\.._ 114.8
\=§\
90 114.6
)
S 144 3
< 8
= 1142 g
2 8 AN 2
o \\ 1140 @
3 N
» \ N
84 ‘N ~13.8
\\\\--13.6
82
N 13.4
80 13.2
1k 10k 100k ™

14956-212

INPUT FREQUENCY (Hz)

36.S/N t. SINAD, AxhtEw b & A DRRBORIR.
VDD =18V, VIO=3.3V, Vrer =5V, 25°C

-80 T T 120
—THD J
-85 SFDR A1 115
/
/|
-90 7 110
/'—“~...//
-95 /’ 105
o 1]
a / A
5 -100 100 g
I Y/ o
[~ 4 w
(7]
-105 95
110 // +HH 90
-115 85
-120 80 w0
1k 10k 100k ™ &
INPUT FREQUENCY (Hz) 2

37. THD, SFDR & AN EFE#HOEZH. VDD =1.8V,

VIO =3.3 V‘ VREF =5V, 25 °C
IWFILIOR-FTI)H5r—3>
AD4000/AD4004/AD4008 1%, / A A, &), ANV—7» MIEET
HENTPERENSBER~NVF T LT T T ir—3 g OEM
SEEIFL, 2 A FEHELET, K382, v ALF L7 H,

ADC KT A8, BEHE SAR ADC Z&te~/LF T LT A« F—
BTV ay s VAT AOEK Ty 7 KERLET,
MULTIPLEXER

o DR SAR ADC
2 . lc
8 ° :_I: R
2|~ 1
7] R Cc Cc

w—p L T

%c B - g

38. AD4000/AD4004/AD4008 =R L=< ILF LU X -

T—R T4 3y -V F—V




AD4000/AD4004/AD4008

W, wATF T Fr xRV EZS L. ADC AT)
TRERELEAT v 7DRAE UE T, BHHRER %2 BT DI
ADC BAN ZH 7Y o 7 F BRI (CNV DI BB =y 27T) |
AT TWEET 2 DI 43 el 2% E L TR LERH D F
T, B MY U OREIL, vV F T LT Y - F oy RN
NSO K7 A T (VT 7 Lo & ADC KT AN,
RC 7 4 VA ME, FIIC L > CTRELE T, & MU F IR & &K%
KERIZ UCTEBRE AR LWL 912, BHOBED D touen
DRE L7 RICANEIC~LVF T L 7% - Fry om0 Bz F
7 EHOMEHE 28T 572 LoN tQUIETI H%FEﬁEPL:%*\’ IV EY)D
BRAIRNWTLIZEN, ) A ADBRWER (tquier) TIZTFr 7
ANBwNTF TV I ASIND & BRGERDEETHZEnH Y
7

HEG K54 J#EE
AHNR N T

HERT Y r—3 3 0 Cld, ADC OLFFAAHERT % 2 &n
EELWTTR, T 7IZiE A~y Kb—A Lt 7 v MLb— DR
NHY, L= to L—ADAHAT 7 TH, RENRKETD
HREMEN H VW F9, AD4000/AD4004/AD4008 (T, A< JEHEkk
REMATCHET, 2L, @O ET20 AJIFEHEE 10 %
Hd 22 T 7y RMEATE D~y Rb—A L Ty b b—
LB LN, TXTOADC 22— RIZ5|EHix T 7 AT
¥4 (K395 , AU FEEEDICTS L. HlESh
7o AJJ#iPH T SNR 1349 1.9 dB (20 x log(8/10)) 723984 L7,
T 7 AV N T, ARVIERIE N fe o T E T3, BIET S
LURK By MIEHLEFETTAZ L THEMICRDET (F
DEN A B —T2— AT a U EBRR)
_____ DIGITAL OUTPUT
5V VRer = 4.006V +FSR

- 10% OF VReg = 0.4V /
> REF £ ADC _'_'_,H,J_'_:L 2N

. IN+ CODES

ANALOG
INPUT =

14956-300

-FSR

39. /X EHE

24 VE—5F R - E—F
AD4000/AD4004/AD4008 (21X, A v B — & A « T— R34
RERTOWET, ZHUCED . T2 AV a Ol T
PO DAC DAY DD & &, FEBEOF v — - X v
Iy I REIRENE T, K402, HA L E—H A E— R E
HIMZ LIA & iz LA @ AD4000/AD4004/AD4008 7
ANERERLET, ATBHRMELS, @A v E—F R E—
RMES 724 TH, HIREN TV ARENRA D SARADC LV b
I ADC ZBREI C& £4, EHIZ, Ay E—F A« £—
REAINZT D E . AJTEBRIT~A 70T T RKiiE THA L
FI, BAVE—H R = RET 740 N TES TR, L
DRAZICEH LEEITTHZETANIRYET (R 14 &2
=), 100kHz Z##8 2 5 A~ VT 7LV 7 AT, EA v
E—H R = REEHZL T I,

Rev.C - 22/36 -

25 T T T T T
— HIGH-Z DISABLED, 2MSPS
20 | = HIGH-Z DISABLED, 1MSPS o
HIGH-Z DISABLED, 500kSPS =
— HIGH-Z ENABLED, 2MSPS
15 I — HIGH-Z ENABLED, 1MSPS
— HIGH-Z ENABLED, 500kSPS
i 10 // |
= 5 ——
z —
E o i
=]
="
= 4
E /
Z 10
-15
-20
-25

0 05 10 15 20 25 30 35 40 45 50
INPUT DIFFERENTIAL VOLTAGE (V)

X 40. AAEREANEHEELOBEMK. VDD =18V,
VIO=3.3V, Vrer=5V. 25°C

K L YMRBEDE VD SAR ADC D727 — & 3 — hMERE A FZH
THEOIBRTTVr—a rERHT AR EHosH A, &
W7 T EMER L TR DAL »F RF v /30 % SARADC A
HEERETHMLERNH Y F4, ZHUREHERT—% - 774
ay e VI e Fo—r OBEPIC RN AE LET, K
W (<10kHz) £721EDC Z A 7 DEBTIIASERIMEL 20,
Bk 100 kHz E T & EEHFE Tl1XEA (THD) MEREN LT S
TEM, BAVE—H A= ROFIETT, @A E—F
A EB— REMHTHE RWRC 7 4 V% « B3y b A7 TIEE
F AR IS B E DT 7 HRIRTE 50T, HHDOEH ADC
RIANPREARD £9, ZOFER, ESREE. (g7 7
= a v DOVAT LAEBRBII YA X A NEHNTEET,
EmA L E—H A E— R T AA v F R+F v /33 % SARADC
AN DT N o TERMTIEAR R E L 72 D05 B g 12 U T
ADC OHIEIZH DT 7T ERC 7 ANV F B BIRTEET,

& 512, AD4000/AD4004/AD4008 TiE. &M D SAR LV b
WY =R e f U E—F U ATEEICEE9, 2%V, RC 7 4L
272 LOHPUL, LT O SAR 3% L 0 ES 10f5Em < 720 £,
T, BAVE—F R E—REFICTDHE, SHITKE
A VE—F AL RAD I ENTEET, K4S, B E—
oA T— RBNER i SESEhY —R A E—
XU ATO THD tEREZ R~ LET,

14956-221

-75
-80
_85 R s st s .-——--—_-774
L
=90 |
s | = 500Q HIGH-Z OFF
i 500Q HIGH-Z ON
a8 -95f—====- 1000Q HIGH-Z OFF
g 1000Q HIGH-Z ON P —
T
-100 A
T [ - 7
----- 200Q HIGH-Z OFF _
-105 [— 200Q HIGH-ZON  ——=—=]
-] == L1
=" L1
-110 b= —
-115
1 2 5 10 20 50

14956-225

INPUT FREQUENCY (kHz)

H41.&Y—R - A E—ZUAD THD & A DBERBEORER.
VDD =18V, VIO=3.3V., Vrer =5V, 25°C




AD4000/AD4004/AD4008

42 B XU 4312, ADA4077-1 (7 > 747 © OBEREIR (lsy)
=400 uA) . ADA4610-1 (Isy=1.50mA) EHEET 7 &AL
T. 7/« 20— T AD4000/AD4004/AD4008 % Ekih4- %
EEICSESERRC 7 4 VAEICKI L CRA Y E—F R E—
RWE 2O 6 & 5h D& O T AD4000/AD4004/AD4008
@ S/N & THD MEfE% 7~ L ¥ 9, 2.27 MHz RC 7 IiliE T/No1 Z %
HINMZTHE, ZheD7 > 7F1391dB ~ 92dB (fRFfl) @ SN
K -100dB 0 (f4FfilE) THD 2% L £7, 200Q #8825
KEZRETH, MAVE—H VA« E—REEHTDHE,
THD 288 5dB M L LFEF, RF 74 A% - 1y NAT7HRIEFIT
RWEA TS, SNR I3 85 dB T DEICHERF SN E T,

HA Y E—H A E— RERAIZT 5 & ADC 1349 1 mW/MSPS
DOERDIREHNZME LETHN, ZOMEEEIL ADA40T-1 2 XD
EHHDADC RI7ANEFEHT 56 L0 b RIFBITIKS 220 97,
Zuay by RIZV AT AOFEFEICER R v 7T TFo—r
2RO AC/DC HEREZHIR L E9, M2 BLOK 43 ICFEFHE
TERET T DOTF =2 — ML B L FEDANSERET )
A R BEHOMEREDS SN b & THD OLRRICE B2 52 52 L %
RLTWET,
95

20

85

SNR (dB)

80

75 ADA4077-1 HIGH-Z ENABLED -
——-ADA4077-1 HIGH-Z DISABLED
ADA4610-1 HIGH-Z ENABLED
ADA4610-1 HIGH-Z DISABLED
| | |
1.3MHz | 2.27MHz | 4.42MHz
6800 3900 2000
180pF 180pF 180pF

70
260.482kHz | 497.981kHz
1.3kQ 680Q

470pF 470pF

RC FILTER BANDWIDTHS (Hz),

RESISTOR (Q), CAPACITOR (pF)
42 BETEOEREEADC RSA/NDSINEL ERC 7 4L%
BOREFK, fin=1kHz (2—KR - E—R&F >,
) |

14956-229

i
NA ZEBR/
VDD =18V, VIO=33V., VrRer, =5V, 25°C
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-70 |
75 <<
\]‘\\
0 A
N,
-85 N
—_ \,
g - ]—¥. N
a N
I o5 N N
[l \ \\
NN
~100 S
N ~J
-105 Y
ADA4077-1 HIGH-Z ENABLED \
10| -—=—- ADA4077-1 HIGH-Z DISABLED
ADA4610-1 HIGH-Z ENABLED
ADA4610-1 HIGH-Z DISABLED I
1 60.482kHz [497.981kRz | 1.3MHz | 2.27MRz | 4.42MHz
1.3kQ 6800 680Q 390Q 200Q
470pF 470pF 180pF 180pF 180pF

RC FILTER BANDWIDTHS (Hz),
RESISTOR (Q), CAPACITOR (pF)
43. REEOEREE ADC K54 /8D THD & RC 7 1 L&
BOREE. fin=1kHz (8—R - E—R&EF V. NA 25BN/
#%)) . VDD=18V, VIO=33V, Vrggr=5V. 25°C
RW7V4030-7zx2—X
AD4000/AD4004/AD4008 DZEHLIRERT X, 290 ns & FEF IZHN =D
FIADVay s To—ARELRVET, 774V a T,
AD4000/AD4004/AD4008 D FE 72 HEREIZ L > TEX HIIER S E
4, 1@ ADCIIEHA KD S 100ns BlICT 7 A4 PV a v Tz —
RV ET, ZOMEEICL Y., ADC 288 LW A EE % B
THHMMNELS RV ES, 774V ar - T2—ARELRD
LUBRENT T O N U TEERERE NS DT, HEES
HEEO/NSWT U ERINTEE T, T/ AV ary s T x—
AMEL 72D E, RCT7 4% (K33EBIUPXK34DOR ECTE
ENDd) OBy bEATMEL 2V ET, OFD, A RXDOKER
TUTHHREINET, RC 7 4 /VF TRX72RIAEZNITHIG
THNSRCE ZHEATED L, BEHOMRICKRE REEL 5
2T T T DREM

14956-231

Fa’é’s“é%‘ﬁ%ﬁ%ﬁ%'f LIRTEE
B Rf7>1 75>k€<<tﬁ5& 7T OBMIIHEENBIY £

RC 7 4V H DFRE L WY T v T ORIR OOV T,
FI0ZBBLTLEE,

BEUI7ZLUYRAAN

U7 7 L ZAANT)OVEREZ fili |2 F8 485 12 1E, 10 uF (XTR. 0805
PARX) OETIvy - Fo7 - arTrPnR@EL TnET,

EEREEIENY 7 M2 LT HITIXADRASSO 2 XD Y 77 L
AEEHLET, ADR3450 2 EOREEENIY 7 7 L A %ff
ATEETH, /A AHEREPDT IR TFLET, V77 LR
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(SEE DETAIL.
0.80 FOR PROPER CONNECTION OF
0.75 0.05 MAX THE EXPOSED PAD, REFER TO
0.02 NOM THE PIN CONFIGURATION AND
0.70 I_E!_t FUNCTION DESCRIPTIONS
COPLANARITY  SECTION OF THIS DATA SHEET.
SEATING 0.30 0.08 Q
PLANE 0.25 o 20 REF g
0.20 5

M67.10 Y - YU—RITIL—L - FyFRy—)L - Xy/r—2 [LFCSP]
3mmx3mmARTF 4. 0.75mm /Xy 5 —5F (CP-10-9)
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A—F—-H4F
Integral Temperature Ordering Package
Model™? Nonlinearity (INL) Range Package Description Quantity Option Branding
AD4000BRMZ +1.0 LSB —40°C to +125°C 10-Lead MSOP, Tube 50 RM-10 Y61
AD4000BRMZ-RL7 +1.0 LSB —40°C to +125°C 10-Lead MSOP, Reel 1000 RM-10 Y61
AD4000BCPZ-RL7 +1.0 LSB —40°C to +125°C 10-Lead LFCSP, Reel 1500 CP-10-9 Y61
AD4004BRMZ +1.0 LSB —40°C to +125°C 10-Lead MSOP, Tube 50 RM-10 C8F
AD4004BRMZ-RL7 +1.0 LSB —40°C to +125°C 10-Lead MSOP, Reel 1000 RM-10 C8F
AD4004BCPZ-RL7 +1.0 LSB —40°C to +125°C 10-Lead LFCSP, Reel 1500 CP-10-9 C8F
AD4008BCPZ-RL7 +1.0 LSB —40°C to +125°C 10-Lead LFCSP, Reel 1500 CP-10-9 C8S
EVAL-AD4000FMCZ AD4000 Evaluation Board
Compatible with EVAL-SDP-CH1Z

! Z =RoHS YE#LEL T,
2EVAL-AD4000FMCZ # il L C, Y7 b7 =7 TA/L—7F v F% 1 MSPS & 500 kSPS IZ#%7E L T, AD4004 & AD4008 Z#3Hi T& £ (UG-1042 )
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