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FRZHREN 2R Y . VDD=171V~1.89V, VIO=171V~55V, Vrer=5V, T X TOMAET Tumn~Tmax. BA L E—HF A « F— NI
B ASNUEMEEIER, X =R - B— NI3AR. YU RS () =2MSPS,

=1
Parameter Test Conditions/Comments Min Typ Max Unit
RESOLUTION 18 Bits
ANALOG INPUT
Voltage Range IN+ voltage (Vin+) — IN— voltage (Vin-) ~VRer +Vrer \Y/
Span compression enabled ~Vrer X 0.8 +Vrer X 0.8 \Y
Operating Input Voltage Vins, Vin- to GND -0.1 Vger + 0.1 \%
Span compression enabled 0.1 % Vper 0.9 X Vrer \Y
Common-Mode Input Range Vrer/2 - 0.125 VRrer/2 Vree/2+0.125 | V
Common-Mode Rejection Ratio (CMRR) fin = 500 kHz 68 dB
Analog Input Current Acquisition phase, T = 25°C 0.3 nA
High-Z mode enabled, converting dc input at 2 1 A
MSPS
THROUGHPUT
Complete Cycle 500 ns
Conversion Time 270 290 320 ns
Acquisition Phase* 290 ns
Throughput Rate? 0 2 MSPS
Transient Response® 250 ns
DC ACCURACY
No Missing Codes 18 Bits
Integral Nonlinearity Error -1.0 +0.4 +1.0 LSB
-3.8 +1.52 +3.8 ppm
Differential Nonlinearity (DNL) Error -0.75 +0.3 +0.75 LSB
Transition Noise 0.8 LSB
Zero Error -7 +7 LSB
Zero Error Drift* -0.21 +0.21 ppm/
°C
Gain Error —26 +3 +26 LSB
Gain Error Drift* -1.23 +1.23 ppm/
°C
Power Supply Sensitivity VDD =18V £5% 15 LSB
1/f Noise Bandwidth = 0.1 Hz to 10 Hz 6 KV p-p
AC ACCURACY
Dynamic Range 101 dB
Total RMS Noise 315 MV rms
fin=1kHz, —0.5 dBFS, Vger =5V
SNR 99 100.5 dB
Spurious-Free Dynamic Range (SFDR) 122 dB
Total Harmonic Distortion (THD) -123 dB
Signal-to-Noise-and-Distortion Ratio 98.5 100 dB
(SINAD)
Oversampled Dynamic Range Oversampling ratio (OSR) = 256, Vrer =5 V 122 dB
fin=1kHz, —0.5 dBFS, Vrgr = 2.5V
SNR 935 94.5 dB
SFDR 122 dB
THD -119 dB
SINAD 93 94 dB
fin =100 kHz, —0.5 dBFS, Vgge =5V
SNR 99 dB
THD -100 dB
SINAD 96.5 dB
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Parameter Test Conditions/Comments Min Typ Max Unit
fin =400 kHz, —0.5 dBFS, Vger =5V
SNR 915 dB
THD —94 dB
SINAD 90 dB
—3 dB Input Bandwidth 10 MHz
Aperture Delay 1 ns
Aperture Jitter 1 ps rms
REFERENCE
Voltage Range, Vgrer 24 51 \Y
Current 2 MSPS 11 mA
INPUT OVERVOLTAGE CLAMP
IN+/IN— Current, ljn+/lIin- Vrer =5V 50 mA
Veer =25V 50 mA
Vine/Vin- at Maximum Iin/Iin- Vrer =5V 5.4 \Y
VREF =25V 3.1 Vv
Vin/Vin- Clamp On/Off Threshold Veege =5V 5.25 54 \%
Veer = 2.5V 2.68 2.8 \%
Deactivation Time 360 ns
REF Current at Maximum I /I in— Vine/VIN- > VRer 100 MA
DIGITAL INPUTS
Logic Levels
Input Low Voltage, V. VIO >2.7V -0.3 +0.3 x VIO \Y
VIO<27V -0.3 +0.2 x VIO \%
Input High Voltage, V4 VIO > 2.7V 0.7 x VIO VIO + 0.3 \Y
VIO<27V 0.8 x VIO VIO +0.3 \%
Input Low Current, I, -1 +1 HA
Input High Current, I,y -1 +1 HA
Input Pin Capacitance 6 pF
DIGITAL OUTPUTS
Data Format Serial 18 bits, twos complement
Pipeline Delay Conversion results available immediately
after completed conversion
Output Low Voltage, VoL Isink = 500 pA 0.4 \%
Output High Voltage, Vou lsource = —500 pA VIO - 0.3 \Y
POWER SUPPLIES
VDD 171 1.8 1.89 \%
VIO 171 55 \%
Standby Current VDD=18V,VIO=18V, T=25°C 1.6 pA
Power Dissipation, Ppjss VDD =18V,VIO=18V, Vg =5V
10 kSPS, high-Z mode disabled 80 i
500 kSPS, high-Z mode disabled 4 4.7 mw
1 MSPS, high-Z mode disabled 8 9.3 mw
2 MSPS, high-Z mode disabled 16 18.5 mw
500 kSPS, high-Z mode enabled 5 6.2 mw
1 MSPS, high-Z mode enabled 10 12.3 mw
2 MSPS, high-Z mode enabled 20 24.5 mw
VDD Only 500 kSPS, high-Z mode disabled 2.4 mw
1 MSPS, high-Z mode disabled 4.9 mwW
2 MSPS, high-Z mode disabled 9.5 mwW
REF Only 500 kSPS, high-Z mode disabled 14 mw
1 MSPS, high-Z mode disabled 2.8 mwW
2 MSPS, high-Z mode disabled 55 mwW
V10 Only 500 kSPS, high-Z mode disabled 0.1 mw
1 MSPS, high-Z mode disabled 0.4 mwW
2 MSPS, high-Z mode disabled 1.0 mw
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Parameter Test Conditions/Comments Min Typ Max Unit
Energy per Conversion 8 nJ/
sample
TEMPERATURE RANGE
Specified Performance Twmin t0 Tuax -40 +125 °C

T4V vay s 7e—XElE, ADC A 2MSPS D A/L—T 'y |« L— R TEIEL CWAHAIL, AJH T Y o7 - av T U REE O A% 5S35

LTI TE DIRHTY,

242 —7R = REHADMZLT, &/NSCK L— hThH 2D 75MHz i H L 728HA D H, 2MSPS DA /L—7" > | -

FREZRIKR AN —T"> MZOWTIE, #4E2BRL T ZEN,
3IEPENEIL, ADC 23+1LSB DREE T TN A — )V AT AT » P AT D OIS BEABR TF,
4 B IMIE & BRI RFEREMNIC & > THEFR STV ET 23, T A R O8R4 CF,

A4 IT0EH

L— IR LES, HHMOBIEE—FT

VDD =1.71V~1.89V, VIO =1.71V~5.5V., Vrer =5V, T X TOEEET Tun~Tmax. @1 B —F A « F— RFER), A0 EMEIE LD,

Z—iR - T— RI3AL. Yo7V o TR (f) =2MSPS,

R2TVHAIL - AVB—TT—RADRAZIY

Parameter Symbol Min Typ Max Unit
CONVERSION TIME—CNV RISING EDGE TO DATA AVAILABLE tconv 270 290 320 ns
ACQUISITION PHASE! taco 290 ns
TIME BETWEEN CONVERSIONS teve 500 ns
CNV PULSE WIDTH (CS MODE)? tenvH 10 ns
SCK PERIOD (CS MODE)? tsck

VIO >2.7V 9.8 ns

VIO>17V 12.3 ns
SCK PERIOD (DAISY-CHAIN MODE)* tsck

VIO >2.7V 20 ns

VIO >17V 25 ns
SCK LOW TIME tsexi 3 ns
SCK HIGH TIME tsckh 3 ns
SCK FALLING EDGE TO DATA REMAINS VALID DELAY thspo 15 ns
SCK FALLING EDGE TO DATA VALID DELAY tospo

VIO >27V 7.5 ns

VIO>17V 10.5 ns
CNV OR SDI LOW TO SDO D17 MOST SIGNIFICANT BIT (MSB) VALID DELAY (& MODE) ten

VIO >2.7V 10 ns

VIO >17V 13 ns
CNV RISING EDGE TO FIRST SCK RISING EDGE DELAY touieT: 190 ns
LAST SCK FALLING EDGE TO CNV RISING EDGE DELAY?® touieT2 60 ns
CNV OR SDI HIGH OR LAST SCK FALLING EDGE TO SDO HIGH IMPEDANCE (& MODE) tois 20 ns
SDI VALID SETUP TIME FROM CNV RISING EDGE tsspicny 2 ns
SDI VALID HOLD TIME FROM CNV RISING EDGE (& MODE) thspicny 2 ns
SCK VALID HOLD TIME FROM CNV RISING EDGE (DAISY-CHAIN MODE) thsckenv 12 ns
SDI VALID SETUP TIME FROM SCK RISING EDGE (DAISY-CHAIN MODE) tsspisck 2 ns
SDI VALID HOLD TIME FROM SCK RISING EDGE (DAISY-CHAIN MODE) thspisck 2 ns

Y74y ay s 7e—RA L, ADCH2MSPS D A)L—TF ' k « L— R TEIEL TWAEAIL, AT 7Y 7« avr T U REHRO A% B

DT DI TX HEHTT,
28 —R « T— R T, tenvn & /D touieTL N—EHTIHLERH FT,

SH—R - F— FEAEPILT, /N SCK L— b TH D T5MHz 2 A L7236 DA, 2MSPS DAL—T"y |« L— MREBLET, FHEOBEE— KT

FREZRIE K AL —T" MZOWTIE, FA4EBHLTLIIZEN,
4SCK Tld, 50% DT =—T o « A 7 VEBEL TCVET,
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Parameter Symbol Min Typ Max Unit
READ/WRITE OPERATION
CNV Pulse Width* tonvH 10 ns
SCK Period tsck
VIO>27V 9.8 ns
VIO >1.7V 12.3 ns
SCK Low Time tsckL 3 ns
SCK High Time tsckH 3 ns
READ OPERATION
CNV Low to SDO D17 MSB Valid Delay ten
VIO > 2.7V 10 ns
VIO>17V 13 ns
SCK Falling Edge to Data Remains Valid thsbo 15 ns
SCK Falling Edge to Data Valid Delay tospo
VIO >27V 7.5 ns
VIO>1.7V 10.5 ns
CNV Rising Edge to SDO High Impedance tois 20 ns
CNV RISING EDGE TO FIRST SCK RISING EDGE DELAY touieT: 190 ns
WRITE OPERATION
SDI Valid Setup Time from SCK Rising Edge tsspisck 2 ns
SDI Valid Hold Time from SCK Rising Edge thspisck 2 ns
CNV Rising Edge to SCK Edge Hold Time thenvsck 0 ns
CNV Falling Edge to SCK Active Edge Setup Time tsenvsck 6 ns
VA —R « B— FTHEL tonvn E B D touen B3 —ETH2LE RS D £,
_\ [Ywviot
X% VIOt 7
toELAY [ <—{pELAY
) Vip2 X V2
i V)2
1FOR VIO £ 2.7V, X = 80, AND Y = 20; FOR VIO > 2.7V, X =70, AND Y = 30. ¢
2MINIMUM V;,y AND MAXIMUM V,_ USED. SEE DIGITAL INPUTS g
SPECIFICATIONS IN TABLE 1. &
2342V DEELANIL
R4 BEEE—FTRAIEEGRL—T v b
Parameter Test Conditions/Comments Min Typ Max Unit
THROUGHPUT, CS MODE
3-Wire and 4-Wire Turbo Mode fsck = 100 MHz, VIO >2.7 V 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 1.78 MSPS
3-Wire and 4-Wire Mode fsck = 100 MHz, VIO >2.7 V 1.75 MSPS
fsck = 80 MHz, VIO < 2.7V 1.62 MSPS
3-Wire and 4-Wire Mode and Six Status Bits fsck = 100 MHz, VIO > 2.7V 1.59 MSPS
fsck =80 MHz, VIO < 2.7V 1.44 MSPS
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Parameter

Rating

Analog Inputs
IN+, IN— to GND

Supply Voltage
REF, VIO to GND
VDD to GND
VDD to VIO
Digital Inputs to GND

Digital Outputs to GND
Storage Temperature Range

Operating Temperature
Junction Temperature

Electrostatic Discharge (ESD) Ratings
Human Body Model (HBM)

Machine Model

Field Induced Charged Device Model

_03 V t0 VREF + 04 V
or + 130 mA!

-0.3Vto+6.0V
-03Vto+21V
-6Vto+24V
-0.3VtoVIO +0.3V
-03VtoVIO+0.3V
—65°C to +150°C
—40°C to +125°C
150°C

4 kv
200V
1.25 kv

VEWMOSMEE, 10ms BETT X F & TWET,
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REF @1 1s@| VIO
REF |@> 1| VIO
VDD |3 ;
VDD |@4 ADD4003-KGD
TOP VIEW
IN+ |Es (Not to Scale)
o
13| SDI
IN- |@s
GND @7 2| ScK
GND |8
GND [@° 1| SDO
wE|CNV
3. /%y R
6. /%y REEED A
Pad X-Axis Y-Axis
No. | (um) (um) Mnemonic | &tEA
1 —T747.675 +996.855 REF V77 L AANNEE, VREF#MHIL 24V~51V T, ZDOEiE GND ' &, 10uF
DXIREFTIvZ + avFoHTOND L DELICTH v 7V v VT AMERE Y F7,
2 —T747.675 +823.805 REF V77 L AANNEE, VREFHMIL 24V~51V T, ZDOEE GND ' &, 10uF
DODXIREFTIvZ + avFoHTOGND L DELICTH v 7V v VT A0BERE Y 7,
3 ~750 +607.545 VDD 1.8V #EJH, VDD O 1.71V~1.89V T, 0IpyF Dt FI v 7 - arF o4 &2HH LT,
VDD % GND (Z/3A /S Z L ¥ 7,
4 ~750 +442.715 VDD 1.8V &R, VDD O#iHI% 1.71V~1.89V T, 0IpFDtF I v 7 - aF o4& L T,
VDD % GND IZ/3A /SZ LE 7,
5 —744.365 +272.19 IN+ FEBIET J o 7 AT,
6 ~744.365 —260.63 IN- EFATF AN,
7 ~745.845 -382.055 GND BRT TR,
8 —745.845 —546.885 GND BRI TR,
9 —745.845 —702.35 GND BT T VR,
10 +747.78 —942.43 CNV FEHANS, TOAINTITEBOENRH Y 9, ZOAINITENY =y D TEBERBL, 7
NAADA VB —T 2 — R« F— R LTTFA V—F=—> - B— FEZECSE— RO EL S
MEBRLET, CSE— RTHE, CNV R E—DHAIZ SDO BV iif X—F R £F, FA
V—Fxz—r + F— FTIEL. CNVRENA DBBICT —ZDOHH LN EITENET,
11 +747.78 —733.54 SDO TUTI e TR, BHEERT oI ENE T, SCKIZFEI S E T,
12 +747.78 —345.685 SCK VUTI e T—=H e sav I NS, TAAAEBRRT DL, BRERIIZO/ny 71tk Ty
7 M EhET,
13 +747.78 —-132.405 SDI VUTIN e T—=F NS, ZOADNTITEEOEENRH Y 5, ZOANIX, LLFOEFET ADC
DAVE—Tz—R « F—FERIRLET, CNVOSZ ERY Ty P TSDI A —DHRAIT, T
AP—Fxz—r - F— FRBRENET, TAV—Fxz—r - F—FTlL, SDINTF—F AL
LCHEMA S, 2oL D ADC OZEMFERN 1LAD SDO 74 » TF A V—F = — s E
F, SDIDF P H )L« F—H « LLIE, 18SCK A 7 L OFREMET SDO Iy Sk ¥, CSE
— Fi&, CNV DO ERY = PHIZ, SDI B AA OFHITRIRENET, Z0F— FTiE, SDI
FILCNY B3 —DgAIL, YU TMHIMESEAEMNTEET, SDI E721L CNV 3 e — 0D
A BWMBETTDHE, BEV— - AU —ZBRENPENTL D £, CNVRr—DHAT,
SCK DN ENY =y PORARIC, SDITI6E Y b+ U—FK&27 0y 7 AHLTTFAAL Z%T
7S ATEET,
14 +747.675 +832.805 VIO ANHNA B =T 2—ADT VX IVER, B L, ZOEIIHRAN A ¥ —T=2—ALFELT
I (L8V, 25V, 3V, F/[L5V) TF, 0.UFDOET Iy ” + 227 4T VIO & GND ~
AU RALET,
15 +747.675 +996.855 VIO AHAA v B =T 2= 2ADF P HNVER, Bk, ZOEVERAN A X —Tx2—ALFAL

EIR (1.8V, 25V, 3V, £/41E5V) T, 0UIWFOEFT I v 7 « 2T HTVIO % GND ~
INANRALET,
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Parameter Value Unit
Chip Size 1695 x 2205 pm
Scribe Line Width 80 x 80 pm
Die Size 1695 x 2285 Um maximum
Thickness 410 pm
Bond Pad 70 x 70 Hm maximum
Bond Pad Composition AlCu (0.5%) %
Backside Standard assembly die attach N/A
Passivation Oxynitride N/A
KR8 7EVITUDHREEE
Assembly Component Recommendation
Die Attach Epoxy adhesive

Bonding Method
Bonding Sequence

Gold ball or aluminum wedge
Bond pin five first

F—F—-H4AF

Model

Temperature Range

Package Description

Package Option

AD4003-KGD-WP

—40°C to +125°C

15-Pad Bare Die [CHIP]

C-15-1
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