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FRIZHEED2WRY , VDD=23V ~55V, VIO=18V ~ VDD, REF FE/E (Vger) =VDD,

'@_’\VC Oj'ﬁ:*i‘j: TMIN ~ TMAXo

= 1.
Parameter Test Conditions/Comments Min Typ Max Unit
RESOLUTION 16 Bits
ANALOG INPUT
Voltage Range Unipolar mode 0 +VRer A\
Bipolar mode —Vrer/2 +Vrer/2
Absolute Input Voltage Positive input, unipolar and bipolar modes -0.1 Vrer + 0.1 \Y
Negative or COM input, unipolar mode -0.1 +0.1 \Y%
Negative or COM input, bipolar mode Vrer/2 — 0.1 Viee/2  Veee/2 +0.1 \%
Analog Input Common-Mode Rejection Input frequency (fiv) =250 kHz 68 dB
Ratio (CMRR)
Leakage Current at 25°C Acquisition phase 1 nA
THROUGHPUT
Conversion Rate
Full Bandwidth' VDD=45Vto55V 0 250 kSPS
VDD=23Vto45V 0 200 kSPS
Vs Bandwidth' VDD=45Vto55V 0 62.5 kSPS
VDD=23Vto4.5V 0 50 kSPS
Transient Response Full-scale step, full bandwidth 1.8 us
Full-scale step, ¥4 bandwidth 14.5 us
ACCURACY
No Missing Codes 16 Bits
Integral Linearity Error -1.5 +0.4 +1.5 LSB?
Differential Linearity Error -1 +0.25 +1.5 LSB?
Transition Noise REF=VDD=5V 0.5 LSB?
Gain Error -8 +] +8 LSB’
Gain Error Match —4 +0.5 +4 LSB®
Gain Error Temperature Drift +1 ppm/°C
Offset Error VDD=45Vto55V -8 +1 +8 LSB?
VDD=23Vt045V +5 LSB®
Offset Error Match —4 +0.5 +4 LSB?
Offset Error Temperature Drift +1 ppm/°C
Power Supply Sensitivity VDD=5V +5% +1.5 LSB?
AC ACCURACY"
Dynamic Range 93.8 dB*
Signal-to-Noise (SNR)
fin =20 kHz, Vegr =5 V 92.5 93.5 dB*
fin =20 kHz, Vggr =4.096 V, internal REF 91 92.3 dB*
fix = 20 kHz, Ve =2.5 V, internal REF 87.5 88.8 dB*
Signal-to-Noise-And-Distortion Ratio (SINAD)
fin =20 kHz, Vegr =5 V 91 92.5 dB*
fix = 20 kHz, Vggr = 5 V, =60 dB input 335 dB*
fin = 20 kHz, Vrgr = 4.096 V internal REF 90 91 dB*
fix =20 kHz, Vrgr =2.5 V internal REF 87 88.4 dB*
Total Harmonic Distortion (THD) fin =20 kHz -100 dB*
Spurious-Free Dynamic Range (SFDR) fin =20 kHz 110 dB*
Channel to Channel Crosstalk fix = 100 kHz on adjacent channel(s) -125 dB*
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Parameter Test Conditions/Comments Min Typ Max Unit
SAMPLING DYNAMICS
—3 dB Input Bandwidth Full bandwidth 1.7 MHz
Vs bandwidth 0.425 MHz
Aperture Delay VDD=5V 2.5 ns
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BRICHEDRWRY . VDD=23V ~55V, VIO=18V ~ VDD, Vggr=VDD., T_XTOHAEIL Ty ~ Tumaxo

=2
Parameter Test Conditions/Comments Min Typ Max Unit
INTERNAL REFERENCE
REF Output Voltage 2.5V at25°C 2.490 2.500 2.510 \%
4.096 V at 25°C 4.086 4.096 4.106 v
REFIN Output Voltage' 2.5 Vat25°C 1.2 \%
4.096 V at 25°C 2.3 \%
REF Output Current +300 LA
Temperature Drift +10 ppm/°C
Line Regulation VDD =5V +5% +15 pp/V
Long-Term Drift 1000 hours 50 ppm
Turn-On Settling Time Reference capacitance (Crgr) = 10 uF 5 ms
EXTERNAL REFERENCE
Voltage Range REF input 0.5 VDD +0.3 \Y
REFIN input (buffered) 0.5 VDD - 0.5 \Y
Current Drain? 250 kSPS,REF =5V 50 pA
TEMPERATURE SENSOR
Output Voltage® 25°C 283 mV
Temperature Sensitivity 1 mV/°C
DIGITAL INPUTS
Logic Levels
Input Voltage
Low, Vi -0.3 +0.3 x VIO \%
High, Vig 0.7 x VIO VIO +0.3 \%
Input Current
Low, Ii. -1 +1 LA
High, Iiy -1 +1 RA
DIGITAL OUTPUTS
Data Format*
Pipeline Delay’
Output Voltage
Low, VoL Sink current (Isng) = 500 pA 0.4 A\
High, Vou Source current (Isource) = —500 pA VIO -0.3 A
POWER SUPPLIES
VDD® Specified performance 23 5.5 \Y%
VIO Specified performance 1.8 VDD + 0.3 \%
Standby Current’® VDD and VIO =5V at 25°C 50 nA
Power Dissipation VDD =2.5V, 100 SPS throughput 1.7 uw
VDD = 2.5V, 200 kSPS throughput 3.5 mW
VDD =5V, 250 kSPS throughput 12.5 18 mW
VDD =5V, 250 kSPS throughput with internal reference 15.5 21 mW
Energy per Conversion VDD=5V 60 nJ
TEMPERATURE RANGE’®
Specified Performance Tain to Tamax —40 +85 °C

VBN Y Ry v b O AT,

PEEER T, AA—Ty MIHBI L ET,

SIS TERIENH &N, EHO~AF L AN ERE T,
famR—F = RE, VIUTAI6EY RORARL—h s A4 FUTT, A FE—F « B—RiZ, YU TN 16 Ey hD 2 OHFiETT,
SEMNRE T AL, BMEREIEICHEATE T,
025V ONEY 77 LY ARA F—T MR o> TV DAL, VDD BROE/NEEE 3 VICTHALERH Y 3, 4096V ONEY 77 LU AR F—F
MMZTe 5> TWBGEIE, 45VICTARERH Y £7,

THEIZE T, TRTOF P H VAN % VIO F721% GND IZ#ki L TV ET,

ST o4V vay s 7 e— AW,

P PRIR SRS OV TR, BFVOT T Y - T XGRS IS BV EhE L EE N,

Rev. 0

— 5/10 —




AD7689-KGD

A4 2T
FRIZHREDRWRY . VDD =45V ~ 55V, VIO=18V ~ VDD, T _XTOAEIT TMIN ~ Tyaxo
%= 3.
Parameter’ Symbol Min Typ Max Unit
CONVERSION TIME
CNV Rising Edge to Data Available tconv 22 us
ACQUISITION TIME tacq 1.8 us
TIME BETWEEN CONVERSIONS teve 4.0 us
DATA WRITE/READ DURING CONVERSION tpaTA 1.2 us
SCK
Period tsck tpspo 2 ns
Low Time tsckL 11 ns
High Time tsckH 11 ns
Falling Edge to Data Remains Valid tHspo 4 ns
Falling Edge to Data Valid Delay tpspo
VIO Above 2.7 V 18 ns
VIO Above 2.3V 23 ns
VIO Above 1.8 V 28 ns
CNV
Pulse Width tenve 10 ns
Low to SDO D15 MSB Valid ten
VIO Above 2.7 V 18 ns
VIO Above 2.3V 22 ns
VIO Above 1.8 V 25 ns
High or Last SCK Falling Edge to SDO High Impedance tois 32 ns
Low to SCK Rising Edge teLsck 10 ns
DIN
Valid Setup Time from SCK Rising Edge tspiN 5 ns
Valid Hold Time from SCK Rising Edge tupIN 5 ns
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BRIZHREDR2WRY . VDD=23V ~45V, VIO=18V ~ VDD, T XTOLEEETE Tuw ~ Traxo

* 4.
Parameter’ Symbol Min Typ Max Unit
CONVERSION TIME tcony 32 us
CNV Rising Edge to Data Available
ACQUISITION TIME tacq 1.8 us
TIME BETWEEN CONVERSIONS teve 5 us
DATA WRITE/READ DURING CONVERSION tpaTA 1.2 us
SCK
Period tsck tpspo + 2 ns
Low Time tsekL 12 ns
High Time tsckH 12 ns
Falling Edge to Data Remains Valid tispo 5 ns
Falling Edge to Data Valid Delay tpspo
VIO Above 3 V 24 ns
VIO Above 2.7V 30 ns
VIO Above 2.3 V 38 ns
VIO Above 1.8 V 48 ns
CNV
Pulse Width tenvi 10 ns
Low to SDO D15 MSB Valid ten
VIO Above 3V 21 ns
VIO Above 2.7V 27 ns
VIO Above 2.3V 35 ns
VIO Above 1.8 V 45 ns
High or Last SCK Falling Edge to SDO High Impedance tpis 50 ns
Low to SCK Rising Edge tersck 10 ns
DIN
Valid Setup Time from SCK Rising Edge tspiN 5 ns
Valid Hold Time from SCK Rising Edge tupiN 5 ns

VARTSEICOWTIE, M2 L3 AL TSN,

TO SDO 1.4v

15658-002

M2 TSR - A VA —Tx—R 2437 DOAEMFEE

5 [ 70% vio
30% VIO - ]
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{- 2V OR VIO - 0.5V 2V OR VIO - 0.5V1
\- 0.8V OR 0.5V2 L 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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Parameter

Rating

Analog Inputs
INO to IN7, COM

REF, REFIN
Supply Voltages

VDD, VIO to GND

VIO to VDD
DIN, CNV, SCK to GND
SDO to GND
Storage Temperature Range
Junction Temperature

GND -0.3Vto VDD +0.3 Vor
VDD + 130 mA

GND-0.3VtoVDD+03V

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

ARG 52520830 £T, ZOREEFTAFLAE
BOBEZRETIHHLOTHY ., ZOMHEEOEEDE 7 2 a iT

R 2 SRS, ECOF A ABIEEL BT bOTED Y &
A T A RIS T 0 SRR R E <
T RO EE 525 2 BB ) ET

ESD [CEIT B EE

A
Aad

Rev. 0

ESD (BEME) OEEEZTPT VTN XT
T, BTN T N ARLEIRA— R, s
NINWEEHRET L8 9, ARG FYH
ME ORI CdH 5 ESD R & P L Tidw
FTHB, TAA ABREZRVF —OHEREEI-
7oA. BEEZECIAERERSH Y £3, Lidio
T, MRES LRI T 2Bk 3 572, ESD (Zxt
THE R THEL#ELDZ L 2B LET,

— 8/10 —




AD7689-KGD

EVEESLUVE#EEDRNA

4
[s1[2] [3] 21 []
IN4 |[6] IN3
IN5 IN2
IN6 IN1
IN7 [[2] INO
com [ b2 [ ENN
>z %5 9
o (2] 7] ~
4. %y R¥ER
£ 6. /%y FHEREDEHBA
Ry K AVANY
&S Bs XE (um) Y & (pm) 247" L]
1 VDD +650 +1079 Al EIR, BAFR25V~55V
2 REF +475 +1078 Al V77 L AAMA
3 REFIN -473 +1078 Al NEBY 77 LA/ V77 LR« Ry 77 A
4 GND -659 +1079 P EBRS 77K
5 GND -838 +1079 P FBHSF TR
6 IN4 -1085 +892 Al Trua s ANNF R4
7 IN5 -1085 +653 Al TIFa AT xRS
8 IN6 -1085 -528 Al TraZ AHF ¥ FRIL6
9 IN7 -1085 -769 Al TFu T ANNF v T
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16 INO +1085 =769 Al Tra I AIF ¥ R0
17 IN1 +1085 -528 Al Tra s ANFx 1
18 IN2 +1085 +653 Al Tra AT ¥ FHIA2
19 IN3 +1085 +894 Al TFa s ANHF T3
20 VDD +997 +1079 P ER, AFF25V~55V
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Parameter Value Unit
Scribe Line Width 80 x 80 pm
Die Size (Maximum Size) 2430 x 2430 pm
Thickness 250 pm
Bond Pads (Minimum Size) 80 x 80 pm
Bond Pad Composition 0.5 AlCu %
Backside Standard assembly die attach Not applicable
Passivation Oxynitride Not applicable
Chip Size 2350 x 2350 pm

=8 7T DHESEIE

Assembly Component

Recommendation

Die Attach
Bonding Method
Bonding Sequence

Epoxy adhesive
Gold ball' or aluminum wedge

Bond pin five first

'FER AL T D, VIR THEAT 5 AN AR O A A L T EE 0,

F—4— - HAF

Model

Temperature Range

Package Description

Package Option

AD7689-KGD-PT

—40°C to +85°C

20-Pad Bare Die [CHIP]

C-20-2
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