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16  
4 (AD7682)/8 (AD7689)

(GND ) 

: 250 kSPS 
INL: ±0.5 LSB (typ) ±1.5 LSB (max) (±23 ppm FSR) 

: 93.8 dB  
SINAD: 20 kHz 92.5 dB  
THD: 20 kHz −100 dB  

: 0 V VREF (VREF VDD ) 

2.5 V 4.096 V   
( 4.096 V) 

( VDD)  

1

SAR  
2.7 V 5.5 V 1.8 V 5 V

 
SPI MICROWIRE QSPI DSP

 
2.5 V/200 kSPS 3.5 mW 
5 V/250 kSPS 12 mW  

: 50 nA 
20 4 mm × 4 mm LFCSP  

: ECG/EKG 
: GPS 

 

1. 

1. 14/16 PulSAR® ADC 

Type  Channels  250 kSPS 500 kSPS ADC Driver 
14-Bit 8 AD7949 ADA4841-x 
16-Bit 4 AD7682 ADA4841-x 
16-Bit 8 AD7689 AD7699 ADA4841-x 

AD7682/AD7689 (SAR)
4/8 16 A/D (ADC) 5 V

(VDD)  

AD7682/AD7689

16 SAR ADC 4
(AD7682) 8 (AD7689)
( )

(2.5 V 4.096 V )

AD7682/AD7689
SPI

SPI VIO

AD7682/AD7689 20 LFCSP −40°C
+85°C  

日本語参考資料
最新版英語データシートはこちら

hmitomo
Rectangle

http://www.analog.com/media/en/technical-documentation/data-sheets/AD7682_7689.pdf
http://www.analog.com/jp/AD7682
http://www.analog.com/jp/AD7689
http://www.analog.com/jp/AD7949
http://www.analog.com/jp/ADA4841-1
http://www.analog.com/jp/AD7699
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VDD = 2.5 V 5.5 V VIO = 2.3 V VDD VREF = VDD TMIN TMAX  

2. 

Parameter Conditions/Comments 
AD7682B/AD7689B 

Unit Min Typ Max 
RESOLUTION  16   Bits 
ANALOG INPUT      

Voltage Range Unipolar mode 0  +VREF V 
 Bipolar mode −VREF/2  +VREF/2  
Absolute Input Voltage Positive input, unipolar and bipolar modes −0.1  VREF + 0.1 V 
 Negative or COM input, unipolar mode −0.1  +0.1  
 Negative or COM input, bipolar mode VREF/2 − 0.1 VREF/2 VREF/2 + 0.1  
Analog Input CMRR fIN = 250 kHz  68  dB 
Leakage Current at 25°C Acquisition phase  1  nA 
Input Impedance1      

THROUGHPUT      
Conversion Rate      

Full Bandwidth2 VDD = 4.5 V to 5.5 V  0  250 kSPS 
 VDD = 2.7 V to 4.5 V 0  200 kSPS 
 VDD = 2.3 V to 2.7 V 0  190 kSPS 
¼ Bandwidth VDD = 4.5 V to 5.5 V  0  60 kSPS 

 VDD = 2.7 V to 4.5 V 0  50 kSPS 
 VDD = 2.3 V to 2.7 V 0  47 kSPS 
Transient Response Full-scale step, full bandwidth   1.8 μs 
 Full-scale step, ¼ bandwidth   14.5 μs 

ACCURACY      
No Missing Codes  16   Bits 
Integral Linearity Error  −1.5 ±0.5 +1.5 LSB3 
Differential Linearity Error  −1 ±0.25 +1.5 LSB 
Transition Noise REF = VDD = 5 V  0.5  LSB 
Gain Error4  −30 ±2 +30 LSB 
Gain Error Match  −2 ±0.5 +2 LSB 
Gain Error Temperature Drift   ±1  ppm/°C 
Offset Error   ±2  LSB 
Offset Error Match  −2 ±0.5 +2 LSB 
Offset Error Temperature Drift   ±1  ppm/°C 
Power Supply Sensitivity VDD = 5 V  5%  ±1.5  LSB 
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Parameter Conditions/Comments 
AD7682B/AD7689B 

Unit Min Typ Max 
AC ACCURACY5      

Dynamic Range   93.8  dB6 
Signal-to-Noise fIN = 20 kHz, VREF = 5 V 92.5 93.5  dB 
 fIN = 20 kHz, VREF = 4.096 V internal REF 91 92.3  dB 
 fIN = 20 kHz,  VREF = 2.5 V internal REF 87.5 88.8  dB 
SINAD fIN = 20 kHz, VREF = 5 V 91 92.5  dB 
 fIN = 20 kHz, VREF = 5 V 

−60 dB input 
 33.5  dB 

 fIN = 20 kHz, VREF = 4.096 V internal REF 90 91  dB 
 fIN = 20 kHz, VREF = 2.5 V internal REF 87 88.4  dB 
Total Harmonic Distortion fIN = 20 kHz  −100  dB 
Spurious-Free Dynamic Range fIN = 20 kHz  110  dB 
Channel-to-Channel Crosstalk fIN = 100 kHz on adjacent channel(s)  −125  dB 

SAMPLING DYNAMICS      
−3 dB Input Bandwidth Selectable  0.425 1.7  MHz 
Aperture Delay VDD = 5 V  2.5  ns 

INTERNAL REFERENCE      
REF Output Voltage 2.5 V, @ 25°C 2.490 2.500 2.510 V 
 4.096 V, @ 25°C 4.086 4.096 4.106 V 
REFIN Output Voltage7 2.5 V, @ 25°C  1.2  V 
 4.096 V, @ 25°C  2.3  V 
REF Output Current   ±300  μA 
Temperature Drift   ±10  ppm/°C 
Line Regulation VDD = 5 V ± 5%  ±15  ppm/V 
Long-Term Drift 1000 hours  50  ppm 
Turn-On Settling Time CREF = 10 μF  5  ms 

EXTERNAL REFERENCE      
Voltage Range REF input 0.5  VDD + 0.3 V 
 REFIN input (buffered) 0.5  VDD − 0.2 V 
Current Drain 250 kSPS, REF = 5 V  50  μA 

TEMPERATURE SENSOR      
Output Voltage8 @ 25°C  283  mV 
Temperature Sensitivity   1  mV/°C 

DIGITAL INPUTS      
Logic Levels      

VIL  −0.3  +0.3 × VIO V 
VIH  0.7 × VIO  VIO + 0.3 V 
IIL  −1  +1 μA 
IIH  −1  +1 μA 

DIGITAL OUTPUTS      
Data Format9      
Pipeline Delay10      
VOL ISINK = +500 μA   0.4 V 
VOH ISOURCE = −500 μA VIO − 0.3   V 
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Parameter Conditions/Comments 
AD7682B/AD7689B 

Unit Min Typ Max 
POWER SUPPLIES      

VDD Specified performance 2.3  5.5 V 
VIO Specified performance 2.3  VDD + 0.3 V 

 Operating range 1.8  VDD + 0.3 V 
Standby Current11, 12 VDD and VIO = 5 V, @ 25°C  50  nA 
Power Dissipation VDD = 2.5 V, 100 SPS throughput  1.7  μW 
 VDD = 2.5 V, 100 kSPS throughput  1.75 2.1 mW 
 VDD = 2.5 V, 200 kSPS throughput  3.5 4.1 mW 
 VDD = 5 V , 250 kSPS throughput  12.5 15.9 mW 
 VDD = 5 V, 250 kSPS throughput with internal reference  15.5 19.2 mW 
Energy per Conversion   50  nJ 

TEMPERATURE RANGE13      
Specified Performance TMIN to TMAX −40  +85 °C 

 
1  

2  
3 LSB  5 V 1LSB = 76.3μV  
4 

 
5 VDD = 5 V  
6 FSR 0.5 dB  
7  
8  
9 : 16  

: 2 16   
10  
11 VIO GND  
12  
13  
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VDD = 4.5 V 5.5 V VIO = 2.3 V VDD TMIN TMAX  

3. 1  

Parameter Symbol Min Typ Max Unit 
Conversion Time: CNV Rising Edge to Data Available tCONV   2.2 μs 
Acquisition Time tACQ 1.8   μs 
Time Between Conversions tCYC 4   μs 
CNV Pulse Width tCNVH 10   ns 
Data Write/Read During Conversion tDATA   1.4 μs 
SCK Period tSCK 15   ns 
SCK Low Time tSCKL 7   ns 
SCK High Time   tSCKH 7   ns 
SCK Falling Edge to Data Remains Valid tHSDO 4   ns 
SCK Falling Edge to Data Valid Delay tDSDO     

VIO Above 4.5 V    16 ns 
VIO Above 3 V    17 ns 
VIO Above 2.7 V    18 ns 
VIO Above 2.3 V    19 ns 

CNV Low to SDO D15 MSB Valid tEN     
VIO Above 4.5 V    15 ns 
VIO Above 3 V    17 ns 
VIO Above 2.7 V    18 ns 
VIO Above 2.3 V    22 ns 

CNV High or Last SCK Falling Edge to SDO High Impedance tDIS   25 ns 
CNV Low to SCK Rising Edge tCLSCK 10   ns 
DIN Valid Setup Time from SCK Falling Edge tSDIN 4   ns 
DIN Valid Hold Time from SCK Falling Edge tHDIN 4   ns 
 
1 2 3  
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VDD = 2.5 V 4.5 V VIO = 2.3 V VDD TMIN TMAX  

4. 1 

Parameter Symbol Min Typ Max Unit 
Conversion Time: CNV Rising Edge to Data Available      

VDD = 2.7 V to 4.5 V tCONV   3.2 μs 
VDD = 2.3 V to 2.7 V tCONV   3.4 μs 

Acquisition Time tACQ 1.8   μs 
Time Between Conversions     μs 

VDD = 2.7 V to 4.5 V tCYC 5   μs 
VDD = 2.3 V to 2.7 V tCYC 5.2   μs 

CNV Pulse Width tCNVH 10   ns 
Data Write/Read During Conversion tDATA   1.4 μs 
SCK Period tSCK 25   ns 
SCK Low Time tSCKL 12   ns 
SCK High Time   tSCKH 12   ns 
SCK Falling Edge to Data Remains Valid tHSDO 5   ns 
SCK Falling Edge to Data Valid Delay tDSDO     

VIO Above 3 V    24 ns 
VIO Above 2.7 V    30 ns 
VIO Above 2.3 V    37 ns 

CNV Low to SDO D15 MSB Valid tEN     
VIO Above 3 V    21 ns 
VIO Above 2.7 V    27 ns 
VIO Above 2.3 V    35 ns 

CNV High or Last SCK Falling Edge to SDO High Impedance tDIS   50 ns 
CNV Low to SCK Rising Edge tCLSCK 10   ns 
SDI Valid Setup Time from SCK Falling Edge tSDIN 5   ns 
SDI Valid Hold Time from SCK Falling Edge tHDIN 5   ns 

 
1  2 3  

 

IOL

500μA

500μA

IOH

1.4VTO SDO
CL

50pF

07
35

3-
00

2

 

2.  
 
 

30% VIO
70% VIO

2V OR VIO – 0.5V1

0.8V OR 0.5V20.8V OR 0.5V2
2V OR VIO – 0.5V1

tDELAY tDELAY

1 2V IF VIO ABOVE 2.5V, VIO – 0.5V IF VIO BELOW 2.5V.
2 0.8V IF VIO ABOVE 2.5V, 0.5V IF VIO BELOW 2.5V. 07

35
3-

00
3

 

3.  
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5. 

Parameter Rating 
Analog Inputs  

INx,1 COM1 GND − 0.3 V to VDD + 0.3 V  
or VDD ± 130 mA 

REF, REFIN GND − 0.3 V to VDD + 0.3 V 
Supply Voltages  

VDD, VIO to GND  −0.3 V to +7 V 
VDD to VIO ±7 V 

DIN, CNV, SCK to GND2  −0.3 V to VIO + 0.3 V 
SDO to GND −0.3 V to VIO + 0.3 V 
Storage Temperature Range  −65°C to +150°C 
Junction Temperature  150°C 
θJA Thermal Impedance (LFCSP) 47.6°C/W  
θJC Thermal Impedance (LFCSP) 4.4°C/W  
 
1   
2 CNV   

  

 

ESD  

 

ESD

ESD

ESD
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4.AD7682 20-Lead LFCSP (QFN)  
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5.AD7689 20-Lead LFCSP (QFN)  

6.  

 
AD7682 

 
AD7689 

 1  

1 20 VDD VDD P 2.5 V 5.5 V 10 μF 100 nF
 

2.5 V 2.7 V   
4.096 V 4.5 V   

2 REF REF AI/O / /
= 

2.5 V 4.096 V
REF REFIN ( VDD – 0.3 

V)
REF (0.5 V

VDD) REF 10 μF

 
3 REFIN REFIN AI/O  / /

 

0.1μF
REF 0.5 V 4.096 V

  
4 5 GND GND P  
6 NC IN4 AI AD7682:   

AD7689: 4  
7 IN2 IN5 AI AD7682: 2  

AD7689: 5  
8 NC IN6 AI AD7682:  

AD7689: 6  
9 IN3 IN7 AI AD7682: 3  

AD7689: 7  
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10 COM COM AI [3:0] [7:0] 0 V VREF/2
V

11 CNV CNV DI CNV CNV

12 DIN DIN DI

13 SCK SCK DI

14 SDO SDO DO

15 VIO VIO P (1.8      
V 2.5 V 3 V 5 V)

16 IN0 IN0 AI 0

17 NC IN1 AI AD7682:

AD7689: 1

18 IN1 IN2 AI AD7682: 1

AD7689: 2

19 NC IN3 AI AD7682:

AD7689: 3

1AI = AI/O = / DI = DO = P =
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 VDD = 2.5 V 5.5 V VREF = 2.5 V 5 V VIO = 2.3 V VDD 
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6. VREF = VDD = 5 V 

200k

180k

160k

140k
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100k
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60k

40k

20k
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C
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U
N

TS

CODE IN HEX
7FFB 7FFC 7FFD 7FFE 7FFF 8000 8001 8002

0 0 487 619 0 0 0

σ = 0.50
VREF = VDD = 5V

135,326
124,689
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7. DC  

0
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8.20 kHz FFT VREF = VDD = 5 V 

1.5

1.0

0.5

0

–0.5

–1.0
0 16,384 32,768 49,152 65,536

D
N

L 
(L

SB
)

CODES

07
35

3-
00

6

 

9. VREF = VDD = 5 V 

160k

140k

120k

100k

80k

60k

40k
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0

C
O

U
N
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CODE IN HEX
7FFB 7FFC 7FFD 7FFE 7FFF 8000 8001 8002 8003

1 78
6649

51,778

4090 60 1

σ = 0.78
VREF = VDD = 2.5V
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10. DC  
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11.20 kHz FFT VREF = VDD = 2.5 V 
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13.SNR SINAD ENOB  
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14.SNR  
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15.SINAD  
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16.SFDR THD  
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17.THD  
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18.THD  
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19.SNR  
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20.   
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21.   
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22.  

 

23. tDSDO SDO  
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LSB
N A/D LSB

 

N
REFVLSB
2

(V)  

INL

½LSB
1½LSB

( 25)  

(DNL)
ADC 1 LSB

DNL

 

 

½ LSB

  

(111 … 10 111 … 11 )
1.5 LSB

(LSB
)
( LSB
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CNV

 

ADC
 

rms
rms

 

SNR rms
rms DC

SNR  

( + ) (SINAD)
SINAD rms

rms (DC )
SINAD  

THD 5 rms
rms

 

(SFDR)
SFDR rms

 

ENOB SINAD
 

ENOB = (SINADdB − 1.76)/6.02 

 

 

 

2
DC

100 kHz

  
 

 

TMIN T (25°C) TMAX

(VREF)
25°C (typ)

ppm/°C  

610
)–()C25(

)(–)(
)Cppm/(

MINMAXREF

REFREF
REF TTV

MinVMaxV
TCV  

VREF (Max) TMIN T (25°C) TMAX

VREF VREF (Min) TMIN T (25°C) TMAX VREF

VREF (25°C) = 25°C V REF TMAX = +85°C TMIN = –40°C  
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24.ADC  

 

 
AD7682/AD7689 (SAR)

4/8 16 A/D (ADC)
250,000 (250 kSPS)

1 kSPS 17 μW (typ)
  

AD7682/AD7689

 

 16 SAR ADC  
 4 /8

 
  
  
 1  
  

SPI 14
(SPI

 

AD7682/AD7689 &
 

AD7682/AD7689 2.3 V 5.5 V 1.8 V 5 V

20 4 mm × 4 mm LFCSP

16 AD7699 14 AD7949
 

 
AD7682/AD7689 DAC
A/D 24 ADC

DAC 2 16
2

2   

SW+ SW- GND
  

INx+ INx-( COM)

CNV
SW+ SW-

2
GND

INx+ INx-( COM)

GND CAP
2 (VREF/2 VREF/4

…VREF/32,768)
(MSB )

ADC
 

AD7682/AD7689
SCK  
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(

COM INx− )
 

(COM = VREF/2 INx− = VREF/2
) 2  

25 4.096 V
AD7682/AD7689

 

25.ADC  

 

7.  

Description 
Unipolar Analog Input1  
VREF = 4.096 V 

Digital Output Code (Straight 
Binary Hex) 

Bipolar Analog Input2  
VREF = 4.096 V 

Digital Output Code (Twos 
Complement Hex) 

FSR − 1 LSB 4.095938 V 0xFFFF 2.047938 V 0x7FFF 
Midscale + 1 LSB 2.048063 V 0x8001 62.5 μV 0x0001 
Midscale 2.048 V 0x8000 0 V 0x00004 
Midscale − 1 LSB 2.047938 V 0x7FFF −62.5 μV 0xFFFF3 
−FSR + 1 LSB 62.5 μV 0x0001 −2.047938 V 0x8001 
−FSR 0 V 0x0000 −2.048 V 0x8000 
 

1 COM INx− = 0 V INx GND  
2 COM INx− = VREF /2  
3 (VREF - VGND (INx+) − (INx−) COM)  
4 (VGND (INx+) − (INx−) COM)  
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AD7682/AD7689

REF

GND

VDD VIO

DIN MOSI

MISO

SS

SCKSCK

SDO

CNV

100nF100nF

5V

10μF2
V+

V–

1.8V TO VDD

0V TO VREF

0V TO VREF

V+

V–
ADA4841-x3

ADA4841-x3

1. INTERNAL REFERENCE SHOWN. SEE VOLTAGE REFERENCE OUTPUT/INPUT SECTION FOR
REFERENCE SELECTION.

NOTES:

2. CREF IS USUALLY A 10μF CERAMIC CAPACITOR (X5R).
3. SEE DRIVER AMPLIFIER CHOICE SECTION FOR ADDITIONAL RECOMMENDED AMPLIFIERS.
4. SEE THE DIGITAL INTERFACE SECTION FOR CONFIGURING AND READING CONVERSION DATA.

IN0

INx

COM

REFIN

100nF

0V OR
VREF/2

07
35

3-
02
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26.  

REF

GND

VDD VIO

DIN MOSI

MISO

SS

SCKSCK

SDO

CNV

100nF100nF

5V

10μF2
V+

1.8V TO VDD

V+

NOTES:
1. INTERNAL REFERENCE SHOWN. SEE VOLTAGE REFERENCE OUTPUT/INPUT SECTION FOR
    REFERENCE SELECTION.
2. CREF IS USUALLY A 10μF CERAMIC CAPACITOR (X5R).
3. SEE DRIVER AMPLIFIER CHOICE SECTION FOR ADDITIONAL RECOMMENDED AMPLIFIERS.
4. SEE THE DIGITAL INTERFACE SECTION FOR CONFIGURING AND READING CONVERSION DATA.

IN0

INx

COM

REFIN

100nF

VREF/2

VREF p-p

ADA4841-x3

ADA4841-x3

07
35

3-
02
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27.
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26 AD7682/AD7689

 

 
27 ( VIO

)
/

INx
GND ( )

  

to /

(VREF = 4.096 V 1 LSB = 62.5 μV)
2

AN-581  

 

 
28 AD7682/AD7689

D1 D2 IN[7:0] COM
ESD

0.3V 0.3V

  

130 mA

VDD

 

CINRIN
D1

D2CPIN

INx+
OR INx–
OR COM

GND

VDD

07
35
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03

0

 

28.  

INx+ COM INx+
INx- (COM

INx− = GND ± 0.1 V VREF ± 0.1 V)

( 29)   

70

65

60

55

50

45

40

35

30
1 10k10

C
M

R
R

 (d
B

)

100 1k
FREQUENCY (kHz)

07
35

3-
03

1

 

29. CMRR  

CPIN RIN CIN

CPIN

RIN 3.5 kΩ (typ)
CIN 27 pF(typ)

ADC   

 

CPIN AD7682/ AD7689
RIN CIN 1

¼ CFG[6]
( 9)

¼ BW 
= ¼

tACQ THD
  

 
30 (CFG[12:10])

CFG
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GND

COM

CH0+

CH3+

CH1+

CH2+

CH4+

CH5+

CH6+

CH7+

CH0+

CH3+

CH1+

CH2+

CH4+

CH5+

CH6+

CH7+

COM–

GND

COM

IN1

IN0

IN2

IN3

IN4

IN5

IN6

IN7

IN1

IN0

IN2

IN3

IN4

IN5

IN6

IN7

IN1

IN0

IN2

IN3

IN4

IN5

IN6

IN7

IN1

IN0

IN2

IN3

IN4

IN5

IN6

IN7

A—8 CHANNELS,
SINGLE ENDED

B—8 CHANNELS,
COMMON REFERNCE

GND

COM

CH0+ (–)

CH1+ (–)

CH2+ (–)

CH3+ (–)

CH0– (+)

CH1– (+)

CH0+ (–)

CH1+ (–)

CH0– (+)

CH1– (+)

CH2– (+)

CH3– (+)

C—4 CHANNELS,
DIFFERENTIAL

GND

COM

CH2+

CH3+

CH4+

CH5+

D—COMBINATION

COM–

07
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30.  

 

 30A
; CFG[12:10] = 1112   

 30B ; 
COM = VREF/2; CFG[12:10] = 0102 COM

; CFG[12:10] = 1102  
 30C INx− VREF/2 ; 

CFG[12:10] = 00X2 INx−
; CFG[12:10] = 10X2 INx+

CFG[9:7] : IN0 = 
IN1+ IN1 = IN1− CFG[9:7] = 0002; IN1 = IN1+

IN0 = IN1− CFG[9:7] = 0012  
 30D

(AD7682/AD7689
)  

 
AD7682/AD7689 IN0 INx

 

IN0 CFG[9:7] INx
CFG[9:7]

CFG[7] IN ( ) = INx+ IN ( ) = 
INx−    

CFG[2:1]
CFG[13:0]

( 13) DIN

CFG
 

012 CFG[2:1] CFG
CFG11 (

) CFG[9:7] (
) CFG

IN0 ( IN1)   

 
 

1 COM = GND IN[7:0]
 

13 12 11 10 9 8 7 6 5 4 3 2 1 0 
CFG INCC INx BW REF SEQ RB 
- 1 1 0 1 1 1 - - - - 1 0 - 
2 VREF/2 3

 

13 12 11 10 9 8 7 6 5 4 3 2 1 0 
CFG INCC INx BW REF SEQ RB 
- 0 0 X 1 0 X - - - - 1 1 - 

 

AD7682/AD7689
AC

(THD) DC

THD THD

 

 
AD7682/AD7689

 

 AD7682/AD7689 SNR

16
ADC AD7682/ AD7689

AD7682/AD7689
RIN CIN 1

( )
AD7682/AD7689 (typ) 35 μV rms 

(VREF = 5 V) SNR
  

2
3dB

2 )(f
2
π35

35log20

N

LOSS

Ne
SNR  

f-3dB AD7682/AD7689 MHz
( : 1.7 MHz ¼ : 425 kHz)

( ) N
( 1) eN nV/ Hz
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 AC AD7682/AD7689
THD 18

AD7682/AD7689 THD  
 (

)
AD7682/ AD7689

16
(0.0015%)

0.1 0.01%
16

8.  

Amplifier Typical Application 
ADA4841-x Very low noise, small, and low power 
AD8655 5 V single supply, low noise 
AD8021 Very low noise and high frequency 
AD8022 Low noise and high frequency 
OP184 Low power, low noise, and low frequency 
AD8605, AD8615 5 V single supply, low power 

/  
AD7682/AD7689

AD7682/AD7689

9 6

/  
2.5 V 4.096 V

( 9)
REFIN

0.1 μF REFIN
AD8605

AD7682/AD7689

AD7682/AD7689 
GND

15 mV
(typ) 3 ppm/°C

REFIN
REF

9
= 1

4.096 V /  

AD7682/AD7689

SAR

6 REF
5 kΩ

REF

 9  
ADR43x  

ADR44x   

AD7682/ AD7689
/ REF
REF GND

 REF  
 GND  ESR  

ADR43x/ADR44x  
 AD8031  AD8605  

10 μF (X5R 1206 )  

AD7682/AD7689
ADC

REF PCB
GND

2.2 μF
DNL

REF GND
( 100 nF)

AD7682/AD7689 PulSAR

SAR

(TC)

TC TC ±15 ppm/
±1 LSB/  

AD7682/AD7689 (VDD)
/ (VIO) 2

VIO 1.8 V DVDD

VIO VDD
AD7682/AD7689 VIO VDD

AD7682/AD7689
CNV

31  

http://www.analog.com/jp/ADA4841-1
http://www.analog.com/jp/AD8655
http://www.analog.com/jp/AD8021
http://www.analog.com/jp/AD8022
http://www.analog.com/jp/OP184
http://www.analog.com/jp/AD8605
http://www.analog.com/jp/AD8615
http://www.analog.com/jp/ADR431
http://www.analog.com/jp/ADR441
http://www.analog.com/jp/AD8031


AD7682/AD7689 

Rev. 0 21/27  

75

70

65

60

55

50

45

40

35

30
1 10k10

PS
SR

 (d
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)

100 1k
FREQUENCY (kHz)
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31.PSRR  

AD7682/AD7689

( Hz)

10000

1000

100

10

1

0.1

0.010

0.001
10 1M100

O
PE

R
A

TI
N

G
 C

U
R

R
EN

T 
(μ

A
)

1k 10k 100k
SAMPLING RATE (sps) 07

35
3-

04
0

VDD = 5V, INTERNAL REF

VDD = 5V, EXTERNAL REF

VDD = 2.5V, EXTERNAL REF

VIO

32.  

ADC  
AD7682/AD7689

33

  
  ADR43x/ADR44x 

 33
AD8605  

33.  

http://www.analog.com/jp/ADR431
http://www.analog.com/jp/ADR441
http://www.analog.com/jp/AD8605
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AD7682/AD7689

SPI MICROWIRE™ QSPI™
DSP( Blackfin® ADSP-BF53x SHARC® ADSP-219x
ADSP-218x.)  

CNV DIN SCK SDO
CNV( )

 

14 CFG[13:0]
ADC

CFG  

CNV
( ) /

CFG 14
SCK 15

( 16 ) SCK
CFG

CFG
14 SCK

LSB CFG MSB  

CNV SCK

SCK  

(SCK
CNV DIN SDO)

/
tDATA

AD7682/AD7689
tDATA tCONV

AD7682/AD7689 tDATA

SCK DIN

SCK CNV
30 ns 10 ns

 

/   
/ (n) (n − 1)

CFG (n + 1)
 

CNV CNV
/

/ tDATA

SCK  

SCK  

DATAt
EdgesSCKNumber

SCKf __
 

tDATA tCONV

  

/
 

(n) /
(n − 1) (n + 1)

 

tACQ (min)
/

 

/
 

/
(n)

(n) (n − 1) CFG
(n + 1)  

/ /
tDATA

tACQ (min) + tDATA /
 

/

 

CNV
CNV

2
 

CFG 
AD7682/AD7689 9 14

(CFG[13:0])
1

CFG 14 SCK
DIN (MSB ) CFG
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/
tCONV (max) CFG 1

CFG
2

CFG 2
DIN

CFG[13:0] = 0x3FFF AD7682/AD7689
 

 GND IN[7:0]
  

 1  
 /

 
 CFG  

9 

 
13 12 11 10 9 8 7 6 5 4 3 2 1 0 
CFG INCC INCC INCC INx INx INx BW REF REF REF SEQ SEQ RB 

9.  

Bit(s) Name Description 
[13] CFG Configuration update.  

0 = Keep current configuration settings. 
1 = Overwrite contents of register. 

[12:10
] 

INCC Input channel configuration. Selection of pseudobipolar, pseudodifferential, pairs, single-ended or temperature sensor. Refer to the  
Input Configurations section.  

  Bit 12 Bit 11 Bit 10 Function 
  0 0 X Bipolar differential pairs; INx− referenced to VREF/2 ± 0.1 V. 
  0 1 0 Bipolar; INx referenced to COM = VREF/2 ± 0.1 V. 
  0 1 1 Temperature sensor. 
  1 0 X Unipolar differential pairs; INx− referenced to GND ± 0.1 mV.  
  1 1 0 Unipolar, IN0 to IN7 referenced to COM = GND ± 0.1 V (GND sense).  
  1 1 1 Unipolar, IN0 to IN7 referenced to GND. 
[9:7] INx Input channel selection in binary fashion. 
  AD7682 AD7689 
  Bit 9 Bit 8 Bit 7 Channel Bit 9 Bit 8 Bit 7 Channel 
  0 0 X IN0 0 0 0 IN0 
  0 1 X IN1 0 0 1 IN1 
  1 0 X IN2 … … …  
  1 1 X IN3 1 1 1 IN7 
[6] BW Select bandwidth for low-pass filter. Refer to the Selectable Low Pass Filter  section. 

0 = ¼ of BW, uses an additional series resistor to further bandwidth limit the noise. Maximum throughout must be reduced to ¼ also.  
1 = Full BW. 

[5:3] REF Reference/buffer selection. Selection of internal, external, external buffered, and enabling of the on-chip temperature sensor. Refer to 
the Voltage Reference Output/Input section. 

  Bit 5 Bit 4 Bit 3 Function 
  0 0 0 Internal reference, REF = 2.5 V output. 
  0 0 1 Internal reference, REF = 4.096 V output. 
  0 1 0 External reference, temperature enabled. 
  0 1 1 External reference, internal buffer, temperature enabled. 
  1 1 0 External reference, temperature disabled. 
  1 1 1 External reference, internal buffer, temperature disabled. 
[2:1] SEQ Channel sequencer. Allows for scanning channels in an IN0 to INx fashion. Refer to the Sequence section. 
  Bit 2 Bit 1 Function 
  0 0 Disable sequencer. 
  0 1 Update configuration during sequence. 
  1 0 Scan IN0 to INx (set in CFG[9:7]), then temperature. 
  1 1 Scan IN0 to INx (set in CFG[9:7]). 
0 RB Read back the CFG register. 

0 = Read back current configuration at end of data. 
1 = Do not read back contents of configuration. 
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/  
AD7682/AD7689 SPI

FPGA 34
35 SPI

CPHA = CPOL = 0
/

3
  

CNV SDO
DIN

CNV
tDATA CNV
tCONV

  

AD7682/AD7689
tCONV (max)

CNV SDO MSB

( ) CFG MSB
CFG CNV

CFG
14 SCK CFG

15 SCK
MSB − 1

tDATA CFG[13:0] 14

tDATA 16
 

SDO SCK
SCK

16
( 30 ) SCK CNV

SDO
CFG

(n − 1) CFG MSB
LSB SDO
SDO

30 SCK  

MISO

MOSI

SCK

SSCNV

FOR SPI USE CPHA = 0, CPOL = 0.

SCK

SDO

DIN

AD7682/
AD7689

DIGITAL HOST
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34. AD7682/AD7689  

UPDATE (n)
CFG/SDO

UPDATE (n + 1)
CFG/SDO

ACQUISITION (n) ACQUISITION
(n + 1)

ACQUISITION
(n - 1)

MSB MSB – 1

1 2

BEGIN DATA (n – 1)

BEGIN CFG (n + 1)

CFG
MSB

CFG
MSB – 1

LSB + 1

14 15

SEE NOTE

SEE NOTE

NOTES:
1. THE LSB IS FOR CONVERSION RESULTS OR THE CONFIGURATION REGISTER CFG (n – 1) IF
    15 SCK FALLING EDGES = LSB OF CONVERSION RESULTS.
    29 SCK FALLING EDGES = LSB OF CONFIGURATION REGISTER.
    ON THE 16TH OR 30TH SCK FALLING EDGE, SDO IS DRIVEN TO HIGH IMPENDANCE.

16/
30

CONVERSION (n)

RETURN CNV HIGH
FOR NO BUSY

END DATA (n – 1)

END CFG (n + 1)

CFG
LSB X X

> tCONV

LSB

SCK

CNV

DIN

SDO LSB + 1

14 15 16/
30

CONVERSION (n – 1)

RETURN CNV HIGH
FOR NO BUSY

END DATA (n – 2)

END CFG (n)

CFG
LSB X X

tCONV

tDATA
tCNVH

tDATA

tDIStDIS

tENtDSDO
tHSDO

tHDINtSDIN

tCLSCK

tENtEN

tDIStDIS

tCONV

LSB

07
35

3-
03
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tACQ

tCYC

(QUIET
TIME)

(QUIET
TIME)

 

35. AD7682/AD7689  
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/  
AD7682/AD7689 SPI

FPGA
36 37

SPI CPHA = CPOL = 1
/

3
 

CNV SDO
DIN

CNV
tDATA CNV
tCONV

VIO SDO

   

AD7682/AD7689
(

) CFG MSB CFG
CNV CFG

14 SCK
CFG 16 SCK

MSB
tDATA

CFG[13:0] 14

tDATA 16
 

SDO SCK
SCK

17 SCK SDO
SCK

LSB
  

CFG (n − 1)
CFG MSB

LSB SDO
SDO 31 SCK

 

AD7682/
AD7689

MISO

MOSI

SCK

SS

SDO

VIO

FOR SPI USE CPHA = 1, CPOL = 1.

SCK

CNV

DIN

DIGITAL HOST

IRQ

07
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36. AD7682/AD7689  

SCK

ACQUISITION (n) ACQUISITION
(n + 1)

CNV

DIN

SDO MSB MSB
– 1

1 2

BEGIN DATA (n – 1)

BEIGN CFG (n + 1)

CFG
MSB

LSB
+ 1 LSB

1515

SEE NOTE

SEE NOTE

NOTES:
1. THE LSB IS FOR CONVERSION RESULTS OR THE CONFIGURATION REGISTER CFG (n – 1) IF
    16 SCK FALLING EDGES = LSB OF CONVERSION RESULTS.
    30 SCK FALLING EDGES = LSB OF CONFIGURATION REGISTER.
    ON THE 17TH OR 31st SCK FALLING EDGE, SDO IS DRIVEN TO HIGH IMPENDANCE.
    OTHERWISE, THE LSB REMAINS ACTIVE UNTIL THE BUSY INDICATOR IS DRIVEN LOW.

1616 17/
31

17/
31

CONVERSION (n)CONVERSION
 (n – 1)

(QUIET
TIME)

END DATA (n – 2) END DATA (n – 1)

END CFG (n + 1)END CFG (n)

XX X X X X

tDATA

UPDATE (n + 1)
CFG/SDO

LSB
+ 1 LSB

CONVERSION  (n – 1) (QUIET
TIME)

UPDATE (n)
CFG/SDO

tCYC

tACQ

tHDIN

tHSDOtDSDO

tSDIN

tDATA

tCONV

tCNVH

tDIS

tDIS

tDIS tEN

tEN tEN

CFG
MSB –1

07
35
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37. AD7682/AD7689  
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AD7682/AD7689

AD7682/AD7689

AD7682/AD7689

CNV

1

AD7682/AD7689

AD7682/AD7689 REF

REF GND

AD7682/ AD7689 VDD VIO
AD7682/AD7689 (

100 nF)

AD7682/AD7689  
AD7682/AD7689 AD7682/AD7689 
(EVAL-AD7682CBZ/EVAL-AD7689CBZ)  

/  
 EVAL-CONTROL BRD3  PC  

http://www.analog.com/jp/AD7682
http://www.analog.com/jp/AD7689
http://www.analog.com/jp/design-center/evaluation-hardware-and-software/evaluation-boards-kits/eval-control.html#eb-overview
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38.20 (LFCSP_VQ) 
4 mm × 4 mm   

(CP-20-4) 
: mm 

  

Model 
Integral 
Nonlinearity 

No Missing 
Code 

Temperature  
Range  Package Description 

Package 
Option 

Ordering  
Quantity 

AD7682BCPZ1 ±2 LSB max 16 bits –40°C to +85°C  20-Lead QFN (LFCSP_VQ)  CP-20-4 Tray, 490 
AD7682BCPZRL71 ±2 LSB max 16 bits –40°C to +85°C  20-Lead QFN (LFCSP_VQ)  CP-20-4 Reel, 1,500 
AD7689ACPZ1 ±6 LSB max 15 bits –40°C to +85°C  20-Lead QFN (LFCSP_VQ)  CP-20-4 Tray, 490 
AD7689ACPZRL71 ±6 LSB max 15 bits –40°C to +85°C  20-Lead QFN (LFCSP_VQ)  CP-20-4 Reel, 1,500 
AD7689BCPZ1 ±2 LSB max 16 bits –40°C to +85°C  20-Lead QFN (LFCSP_VQ)  CP-20-4 Tray, 490 
AD7689BCPZRL71 ±2 LSB max 16 bits –40°C to +85°C  20-Lead QFN (LFCSP_VQ)  CP-20-4 Reel, 1,500 
EVAL-AD7682CBZ1    Evaluation Board    
EVAL-AD7689CBZ1    Evaluation Board    
EVAL-CONTROL BRD32    Controller Board    

 
1 Z = RoHS  
2 PC CB  

 
 

 
 

 

D
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