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AD/687

AR E

FRIZHEEMN2WRY . VDD =23 V~5.5V, VIO=23V~VDD, Vggr=VDD, T, =-40°C~+85°C,

=2.
Parameter Conditions Min Typ Max Unit
RESOLUTION 16 Bits
ANALOG INPUT
Voltage Range IN+ — IN— —VRer +Vrer Vv
Absolute Input Voltage IN+, IN— —0.1 Vrer + 0.1 A\
Common-Mode Input Range IN+, IN— 0 Vrer/2 Vrer/2 +0.1 v
Analog Input CMRR fin =250 kHz 65 dB
Leakage Current at 25°C Acquisition phase 1 nA
Input Impedance See the Analog Input section
ACCURACY
No Missing Codes 16 Bits
Differential Linearity Error -1 +0.4 +1 LSB'
Integral Linearity Error -1.5 +0.4 +1.5 LSB
Transition Noise REF=VDD=5V 0.35 LSB
Gain Errorz, Twmix to Tyax +2 +6 LSB
Gain Error Temperature Drift +0.3 ppm/°C
Offset Error®, Ty to Thiax VDD =45V to55V +0.1 +1.6 mV
VDD=23Vto4.5V +0.7 +3.5 mV
Offset Temperature Drift +0.3 ppm/°C
Power Supply Sensitivity VDD=5V+5% +0.05 LSB
THROUGHPUT
Conversion Rate VDD=45Vto55V 0 250 kSPS
VDD =23Vto4.5V 0 200 kSPS
Transient Response Full-scale step 1.8 us
AC ACCURACY
Dynamic Range Vegr =5V 95.8 96.5 dB?
Signal-to-Noise fin=20kHz, Vygr =5V 94 95.5 dB
fin=20 kHz, Vrgr =2.5V 92 92.5 dB
Spurious-Free Dynamic Range fin=20kHz -118 dB
Total Harmonic Distortion fin =20 kHz —118 dB
Signal-to-(Noise + Distortion) fin=20 kHz, Vrgr =5V 94 95.5 dB
fix =20 kHz, Vrgr =5 V, =60 dB input 36.5 dB
fin =20 kHz, Vrgr =2.5V 92 92.5 dB
Intermodulation Distortion® 115 dB

VLSBT E A BB L £9, ASHIPADES V O5A, 1 LSB = 152.6pV,

PHiEO®Z v arESRLTIIESY, IR OHBCITARERECOLB NG T E T2

B FRDT N TOHEREIE TV « A7 —/V AT FSR 2L L3, FRCHERRRWVEA.
Y =214 kHz, fop=189kHz, % h—i3 70 « X —L L V-7dB T,
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AD/687

BRIZHREN2WRY . VDD =23 V~5.5V, VIO=23V~VDD, Vgg = VDD,

Ta =-40°C~+85°C,

3.
Parameter Conditions Min Typ Max Unit
REFERENCE
Voltage Range 0.5 VDD +0.3 v
Load Current 250 kSPS,REF =5V 50 A
SAMPLING DYNAMICS
—3 dB Input Bandwidth 2 MHz
Aperture Delay VDD=5V 2.5 ns
DIGITAL INPUTS
Logic Levels
Vi -0.3 +0.3 x VIO \Y%
Vi 0.7 x VIO VIO +0.3 \Y
I -1 +1 LA
I -1 +1 HA
DIGITAL OUTPUTS
Data Format Serial 16-bits twos complement
Pipeline Delay Conversion results available immediately
after completed conversion
VoL Isvk = +500 pA 0.4 \%
Vou Isource = =500 pA VIO -0.3 \%
POWER SUPPLIES
VDD Specified performance 23 5.5 v
VIO Specified performance 2.3 VDD + 0.3 A%
VIO Range 1.8 VDD +0.3 \Y%
Standby Current':? VDD and VIO =5 V, 25°C 1 50 nA
Power Dissipation VDD =2.5V, 100 SPS throughput 1.4 uw
VDD =2.5V, 100 kSPS throughput 1.35 mW
VDD =2.5V, 200 kSPS throughput 2.7 mW
VDD =5V, 100 kSPS throughput 4 5.5 mW
VDD =5V, 250 kSPS throughput 12.5 mW
TEMPERATURE RANGE®
Specified Performance Tyin to Tyvax —40 +85 °C

' RTOF D H VAT % BTG UT VIO £ 72 1% GND I EE:,

T oA Vv ay s 7 o— X,

PPERREFIRIC OV TR R D OE IS THHE L IZE 0,
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AD/687

242074k

FRZHE D2 WRY | -40°C~+85°C, VDD =4.5~5.5V, VIO =23~5.5V F£72/% VDD + 0.3 V(T ALKV T5),

BREIEIC YW T, 3L M42BR LT EE N,

=4
Parameter Symbol Min Typ Max Unit
Conversion Time: CNV Rising Edge to Data Available tcony 0.5 2.2 us
Acquisition Time tacq 1.8 us
Time Between Conversions teye 4 us
CNV Pulse Width (CS Mode) tenvi 10 ns
SCK Period (CS Mode) tscx 15 ns
SCK Period (Chain Mode) tsck
VIO Above 4.5 V 17 ns
VIO Above 3 V 18 ns
VIO Above 2.7V 19 ns
VIO Above 2.3 V 20 ns
SCK Low Time tsckL 7 ns
SCK High Time tsckH 7 ns
SCK Falling Edge to Data Remains Valid tHspo 5 ns
SCK Falling Edge to Data Valid Delay tpspo
VIO Above 4.5 V 14 ns
VIO Above 3 V 15 ns
VIO Above 2.7V 16 ns
VIO Above 2.3 V 17 ns
CNV or SDI Low to SDO D15 MSB Valid (CS Mode) ten
VIO Above 4.5V 15 ns
VIO Above 2.7V 18 ns
VIO Above 2.3V 22 ns
CNV or SDI High or Last SCK Falling Edge to SDO High Impedance (& Mode) tors 25 ns
SDI Valid Setup Time from CNV Rising Edge (& Mode) tsspicNy 15 ns
SDI Valid Hold Time from CNV Rising Edge (& Mode) tHspICNY 0 ns
SCK Valid Setup Time from CNV Rising Edge (Chain Mode) tSSCKONY 5 ns
SCK Valid Hold Time from CNV Rising Edge (Chain Mode) tHSCKCONY 5 ns
SDI Valid Setup Time from SCK Falling Edge (Chain Mode) tsSDISCK 3 ns
SDI Valid Hold Time from SCK Falling Edge (Chain Mode) tHSDISCK 4 ns
SDI High to SDO High (Chain Mode with BUSY indicator) tDsSDOSDI
VIO Above 4.5V 15 ns
VIO Above 2.3 V 26 ns
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AD/687

FRICHRED/RVER Y | -40°C~+85°C, VDD =2.3~4.5V, VIO =2.3~4.5V £7213 VDD + 0.3 V(T 2MEN ),

BT HONWTIR, K3E M4%BB LT IEEN,

5.
Parameter Symbol Min Typ Max Unit
Conversion Time: CNV Rising Edge to Data Available tcony 0.7 32 us
Acquisition Time tacQ 1.8 us
Time Between Conversions teye 5 us
CNV Pulse Width ( CS Mode ) tonvit 10 ns
SCK Period ( CS Mode ) tsck 25 ns
SCK Period ( Chain Mode ) tsck

VIO Above 3 V 29 ns

VIO Above 2.7V 35 ns

VIO Above 2.3V 40 ns
SCK Low Time tsckL 12 ns
SCK High Time tscku 12 ns
SCK Falling Edge to Data Remains Valid tHspo 5 ns
SCK Falling Edge to Data Valid Delay tpspo

VIO Above 3 V 24 ns

VIO Above 2.7V 30 ns

VIO Above 2.3V 35 ns
CNV or SDI Low to SDO D15 MSB Valid (CS Mode) ten

VIO Above 2.7V 18 ns

VIO Above 2.3V 22 ns
CNV or SDI High or Last SCK Falling Edge to SDO High Impedance (& Mode) tpis 25 ns
SDI Valid Setup Time from CNV Rising Edge (& Mode) tsspicNy 30 ns
SDI Valid Hold Time from CNV Rising Edge (& Mode) tHspICNY 0 ns
SCK Valid Setup Time from CNV Rising Edge (Chain Mode) tSSCKONY 5 ns
SCK Valid Hold Time from CNV Rising Edge (Chain Mode) tHSCKCNY 8 ns
SDI Valid Setup Time from SCK Falling Edge (Chain Mode) tsSDISCK 5 ns
SDI Valid Hold Time from SCK Falling Edge (Chain Mode) tHSDISCK 4 ns
SDI High to SDO High (Chain Mode with BUSY indicator) tDsSDOSDI 36 ns
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AD/687

xR KER

6.
Parameter Rating
Analog Inputs
IN+', IN- GND-0.3VtoVDD+0.3V
or £130 mA
REF GND-03VtoVDD+03V

RO R REREBZD A MLV AEMNZ D LT3 ZITEA
WRBEE2 52520300 FETd, ZOMRETA ML AEKOH
EOHREANETDLOTHY, ZOMHOEEDE S v a T
ST D HEMELU L TOT A ZAEEZEDE b OTIEH Y £8
Mo TA A% BRI R K ERIRIEIZE S & T 31 2D
PRI L 5 2 £,

Supply Voltages
VDD, VIO to GND
VDD to VIO
Digital Inputs to GND
Digital Outputs to GND
Storage Temperature Range
Junction Temperature
0;a Thermal Impedance

0;c Thermal Impedance

Lead Temperature Range

—03Vto+7V
7V
~03VtoVIO+03V
~03VtoVIO+03V
—65°C to +150°C
150°C

200°C/W (MSOP-10)
44°C/W (MSOP-10)
JEDEC J-STD-20

"FFuZANDw s a B,

ESDICESY % FE

A
ALa\

ESD (BEKE) ORBEZT LI VWTNA AT
¥, BMEHOT A ARLEBEAR— N, s
NRWEEMET LI EMNHY E3, ARSI
M ORI TH L ESD PRAERIEE 2 PR LTI
ETH. T ARETERNF — OB REZ -
e, HGEECLREENH Y £F, Lizhio
T, MRS EOREIR T 2B k9 572, ESD (5%t
TOWY e TR E LD Z L e BEID LET,
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2972-003

3708 AV A—T1—2 - 843V T OEHER
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[70% VIO

~

30% VIO S

{DELAY [

ll——

~-—»(Ipg Ay

-2V OR VIO — 0.5V1
\- 0.8V OR 0.5V2

2V OR VIO - 0.5v1
0.8V OR 0.5V2

12V IF VIO ABOVE 2.5V, VIO- 0.5V IF VIO BELOW 2.5V.

20.8V IF VIO ABOVE 2.5V, 0.5V IF VIO BELOW 2.5V.
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TS r— g EKE T,
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0 TO VREFO—
3

VREF TO 00—

1SEE REFERENCE SECTION FOR REFERENCE SELECTION.
2CReg IS USUALLY A 10uF CERAMIC CAPACITOR (X5R).
3SEE DRIVER AMPLIFIER CHOICE SECTION.

4OPTIONAL FILTER. SEE ANALOG INPUT SECTION.

SSEE DIGITAL INTERFACE FOR MOST CONVENIENT INTERFACE MODE.

M7 EHDOEBREERATIRRNGT TV r—2 3 VK
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BOVEFT(ATT  OEY Va5,

REFZIEFIT/NE VA L E—=F v R« V=2 THREIT 288137
& 21X ADB031E7-1x ADSCOSEEMHTHY 77 LU R« Ny 7
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AD8031 High frequency and low power e
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10PTIONAL REFERENCE BUFFER AND FILTER.
34.7 75— 3 VEEROA

FORN A= —R
AD7687 D E U EIF DI NTTN, YU TN e f X —T 2 —
A e F— R CEREMEEREE L E7,

AD7687 1ZCSE— K &L &, SPI, QSPI, T ¥V H /)L « IR A K,
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PERLET, 2O F—T72— AT, 3 HBRXFEIT 4 B
iy Z LN TEET, CNV {55, SCK 155, SDO 5% 5 3
BRRA X — T = — R F, BRI D72 Ta s, ol 2, L
LCWb 7Y r—a s CTEFITY, SDIE5. CNV 5.
SCK 5. SDOfEH&#MHED 4 Af v H—T = —2E[HHT D &,
CNV(E#EBMBLENEY — RNy 7 « XA I 2 7 (SDDITKTE
LZZWEDIZT B ENTEET, 2RI, Ky -
TV T TV =y a VERIEREEY T T e T
— g v TERITY,

AD7687 % F = —r « FE—RTEI &, 7 FLIPRZIIWIZY
VTN e T—H e T A ETOEED ADC O H A — REERRXE
LT, SDI AN ZEMEHIT 4 V—F = — U BEEAIRMILT 2 2 LN T
EFET,

TS ABRBIET 5 E— R, CNV OLH B Y = PR SDI
DL YL THREENFE T, SDI 28N A « LULdD & &CSE— 78,
SDI 8 — « L Lt &Fz—r - T— R, TNETHERIN
F9, SDIAR—/L K« ZA AL, SDI & CNV ARSI TN D &
E, Fz—r - F— FRFITEREINDLOICLET,
WFHOE—RTThH, AD7687 i35 —4 « £ v FDORENIZAHZ —
e By NEFRETEDLIICTHXEERHY £F, ZORH
—h By & BUSY EEEREMEETHALT, V4L -
BRA MR LTHEIVIABZEZITW, T—F Ot H LERBIED
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BN R R MR OBGR 2 /7272 T 7 v £8 A,

BUSY ZnthElX. ROBZEICA F—T v ENET,

o CSE— FTlE, ADCEMAKET Lz & X ICCNV E 72 ESDIAS 1
— s LI e o TR GA (X 38 M 425:H),
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A - LU R T2 A (K 46),
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NET, F—FiX, W SCK =y P THEHTYT, b ERD Ty
BESTT — X B BUATeZ LN TEET A, SCK OINH FRY
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VT RUTURAEDOANNIEERE S, SCK DML TR =y T
oy BB SN ET, Fx—r D% ADC 13757 —Z D MSB %5
BEIZH AL, Nl ADC &2 U — KXy 79 57-9121% 16 x N fi
DU vy I PVETT, FT—XIE, il SCK =y P THRTY, 3%
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AD/687

> »
F—F—-HAF
Integral Transport Media, Package Package
Model Nonlinearity Temperature Range Quantity Description Option Branding
AD7687BRM +1.5 LSB max —40°C to +85°C Tube, 50 10-Lead MSOP RM-10 Co03
AD7687BRMRL7 +1.5 LSB max —40°C to +85°C Reel, 1,000 10-Lead MSOP RM-10 C03

EVAL-AD7687CB'
EVAL-CONTROL BRD22
EVAL-CONTROL BRD3?

Evaluation Board
Controller Board
Controller Board

VAU ER ORI AR — B & LT, £35S E H#9 EVAL-CONTROL BRDx & flAabe T, #H+T 2 LN TE £,

PINBR—REMES &, CBY T 4 v 7 AR TRTCOT Sy« T3 & X5HliA — Rk % PC A5 Ol & il{E A3 /e T,
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