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1. 14/16 PulSAR® ADC 

   250 kSPS  500 kSPS ADC

14-Bit 8   AD7949  ADA4841-x
16-Bit 4 AD7682  ADA4841-x 

16-Bit 8 AD7689   AD7699 ADA4841-x

 

16 4/8

250 kPSP PulSAR ADC

 

16  

4 (AD7682)/8 (AD7689)

 

 

 

250 kSPS 

INL ±0.4 LSB ±1.5 LSB ±23 ppm FSR

93.8 dB 

SINAD 92.5 dB (20 kHz) 

THD −100 dB(20 kHz)

0 V VREF V
REF

V
DD

 

 

2.5 V 4.096 V  

4.096 V  

V
DD

 

(TEMP) 

1  

SAR  

2.3 V 5.5 V 1.8 V 5.5 V 

SPI MICROWIRE QSPI DSP 

 3.5 mW(2.5 V/200 kSPS)

 12.5 mW(5 V/250 kSPS)

50 nA 

 

20 4 mm × 4 mm LFCSP  

 

 

 

ECG/EKG 

GPS 

 

 

 

 

 

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

http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7949/products/product.html
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7699/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ada4841-1/products/product.html
http://www.analog.com/zh/index.html
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AD7689A AD7682B/AD7689B 

RESOLUTION  16   16   Bits 
       
0  +VREF 0  +VREF V 
−VREF/2  +VREF/2 −VREF/2  +VREF/2  
−0.1  VREF + 0.1 −0.1  VREF + 0.1 V 

−0.1  +0.1 −0.1  +0.1 V 

VREF/2 − 0.1 VREF/2 VREF/2 + 0.1 VREF/2 − 0.
1 

VREF/2 VREF/2 + 0.1 V 

 68   68  dB 
 1   1  nA 

         
        
        
VDD = 4.5 V  5.5 V  0  250 0  250 kSPS 
VDD = 2.3 V  4.5 V 0  200 0  200 kSPS 
VDD = 4.5 V  5.5 V  0  62.5 0  62.5 kSPS 
VDD = 2.3 V  4.5 V 0  50 0  50 kSPS 

  1.8   1.8 

   14.5   14.5 

        
 15   16   Bits 
 −4  +4 −1.5 ±0.4 +1.5 LSB3

 

    −1 ±0.25 +1.5 LSB 
REF = VDD = 5 V  0.6   0.5  LSB 
 −32  +32 −8 ±1 +8 LSB 
  ±2  −4 ±0.5 +4 LSB 
  ±1   ±1  ppm/°C 
VDD = 4.5 V  5.5 V −32  +32 −8 ±1 +8 LSB 
VDD = 2.3 V  4.5 V  ±32   ±5  LSB 
  ±2  −4 ±0.5 +4 LSB 
  ±1   ±1  ppm/°C 
VDD = 5 V ± 5%  ±1.5   ±1.5  LSB 
        
  90.5   93.8  dB6

fIN = 20 kHz, VREF = 5 V  90  92.5 93.5  dB 
f IN = 20 kHz, VREF = 4.096 V, 

 REF  
 89  91 92.3  dB 

f IN = 20 kHz, VREF = 2.5 V, 
 REF 

 86  87.5 88.8  dB 

fIN = 20 kHz, VREF = 5 V  89  91 92.5  dB 
f IN = 20 kHz, VREF = 5 V,  
−60 dB 

 30.5   33.5  dB 

f IN = 20 kHz, VREF = 4.096 V 
 REF 

 88  90 91  dB 

f IN = 20 kHz, VREF = 2.5 V 
 REF 

 86  87 88.4  dB 

VDD = 2.3 V 5.5 V VIO = 1.8 V VDD VREF = VDD TMIN TMAX  

 
 

 

CMRR 
 25°C  

1

 
 
2

  ¼ 2

 

 
  
  
  
  
 4

  
  
 4

  
  
  

5

 
 

SINAD 

 
 

fIN= 250 kHz 

 
COM ,  
COM ,   

¼



AD7682/AD7689 
 

Rev. B | Page 4 of 32 

AD7689A AD7682B/AD7689B 

fIN = 20 kHz  −97   −100  dB 

fIN = 20 kHz  105   110  dB 

fIN = 100 kHz  −120   −125  dB 

        
 1.7   1.7  MHz 
 0.425   0.425  MHz 
 2.5   2.5  ns 

(THD)
 

 

 
 -3 dB  

 

 
¼  

VDD = 5 V 

1 “ ”
2  
3 LSB 5 V 1 LSB = 76.3 μV  
4 “ ”  
5 VDD = 5 V  
6 (dB) FSR 0.5 dB
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/

     
2.5 V, @ 25°C 2.490 2.500 2.510 V 
4.096 V, @ 25°C 4.086 4.096 4.106 V 
2.5 V, @ 25°C  1.2  V 
4.096 V, @ 25°C  2.3  V 
  ±300  μA 
  ±10  ppm/°C 
VDD = 5 V ± 5%  ±15  ppm/V 
1000  50  ppm 
CREF = 10 μF   5  ms 
     
REF 0.5  VDD + 0.3 V 
REFIN 0.5  VDD − 0.5 V 

 250 kSPS, REF = 5 V  50  μA 
     
@ 25°C  283  mV 
  1  mV/°C 
     
     
 −0.3  +0.3 × VIO V 
 0.7 × VIO  VIO + 0.3 V 
 −1  +1 μA 
 −1  +1 μA 
     
     
     
ISINK = +500 μA   0.4 V 
ISOURCE = −500 μA VIO − 0.3   V 

    
2.3  5.5 V 
1.8  VDD + 0.3 V 
 50  nA 
 1.7  μW 
 3.5  mW 
 12.5 18 mW 
 15.5 21 mW 
 60  nJ 

     
TMIN  TMAX −40  +85 °C 

 

AD7682/AD7689

VDD = 2.3 V 5.5 V VIO = 1.8 V VDD VREF = VDD TMIN TMAX  

 
 REF  

 REFIN 1

 REF  
 

 
 

 

 
 

2

 
 3

  

 
4

5

 VOL

 VOH

 
 VDD 
 VIO 

6,7

 

 

 
 

VDD VIO = 5 V 25°C 
VDD = 2.5 V 100 SPS  
VDD = 2.5 V 200 kSPS  
VDD = 5 V 250 kSPS  
VDD = 5 V 250 kSPS  
VDD = 5V 

8

  

 
 

  VIL

  VIH

  IIL

  IIH

1  
2  
3  
4 16  

16  
5  
6 VIO GND  
7  
8 ADI  
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4. 
1    

tCONV   2.2 μs 
tACQ 1.8   μs 
tCYC 4.0   μs 
tDATA   1.2 μs 
tCNVH 10   ns 
tSCK tDSDO  + 2   ns 
tSCKL 11   ns 
tSCKH 11   ns 
tHSDO 4   ns 
tDSDO     
   18 ns 
   23 ns 
   28 ns 
tEN     
   18 ns 
   22 ns 
   25 ns 
tDIS   32 ns 
tCLSCK 10   ns 
tSDIN 5   ns 
tHDIN 5   ns 

 

AD7682/AD7689 

 
VDD = 4.5 V 5.5 V VIO = 1.8 V VDD TMIN TMAX  

CNV  
 

 
/  

CNV  
SCK  
SCK  
SCK  
SCK  
SCK  
 VIO 2.7 V 
 VIO 2.3 V 
 VIO 1.8 V 
CNV SDO D15 MSB  
 VIO 2.7 V 
 VIO 2.3 V 
 VIO 1.8 V 
CNV SCK SDO  
CNV SCK  
SCK DIN  
SCK DIN  

1 2 3
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Table 5.  

tCONV   3.2 μs 
tACQ 1.8   μs 
tCYC 5   μs 
tDATA   1.2 μs 
tCNVH 10   ns 
tSCK tDSDO + 2   ns 
tSCKL 12   ns 
tSCKH 12   ns 
tHSDO 5   ns 
tDSDO     
   24 ns 
   30 ns 
   38 ns 
   48 ns 
tEN     
   21 ns 
   27 ns 
   35 ns 
   45 ns 
tDIS   50 ns 
tCLSCK 10   ns 
tSDIN 5   ns 
tHDIN 5   ns 

 

IOL

500μA

500μA

IOH

1.4VTO SDO
CL

50pF

07
35

3-
00

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

 

AD7682/AD7689

VDD = 2.3 V 4.5 V VIO = 1.8 V VDD TMIN TMAX  

1    

CNV  
 

 
/  

CNV  
SCK  
SCK  
SCK  
SCK  
SCK  
 VIO 3 V 
 VIO 2.7 V 
 VIO 2.3 V 
 VIO 1.8 V 
CNV SDO D15 MSB  
 VIO 3 V 
 VIO 2.7 V 
 VIO 2.3 V 
 VIO 1.8 V 
CNV SCK SDO  
CNV SCK  
SCK DIN  
SCK DIN

1 2 3  

2.  

3.  



 

Rev. B | Page 8 of 32 

6 

 
GND − 0.3 V  VDD + 0.3 V 

 VDD ± 130 mA 
GND − 0.3 V  VDD + 0.3 V 
 
−0.3 V  +7 V 
−0.3 V  VDD + 0.3 V 
−0.3 V  VIO + 0.3 V 
−0.3 V  VIO + 0.3 V 
−65°C  +150°C 
150°C 
47.6°C/W  
4.4°C/W  

 

ESD  

 

 

AD7682/AD7689 

 
 INx1 COM1

REF REFIN 
 

 VDD VIO GND 
 VIO VDD 
DIN CNV SCK GND 
SDO GND 

 
 

θJA (LFCSP) 
θJC (LFCSP) 

1 

 

ESD( )

ESD
ESD
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PIN 1
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2REF

NOTES
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NOTES
1. THE EXPOSED PAD IS NOT CONNECTED
    INTERNALLY. FOR INCREASED
    RELIABILITY OF THE SOLDER JOINTS, IT
    IS RECOMMENDED THAT THE PAD BE
    SOLDERED TO THE SYSTEM
    GROUND PLANE.  

7.   
AD7682 AD7689

 1
 

1, 20 VDD VDD P 

2 REF REF AI/O 

3 REFIN REFIN AI/O  

4, 5 GND GND P 
6 NC IN4 AI 

7 IN2 IN5 AI 

8 NC IN6 AI 

9 IN3 IN7 AI 

10 COM COM AI 

11 CNV CNV DI 

12 DIN  DIN  DI 

13 SCK SCK DI 

AD7682/AD7689

4. AD7682  5. AD7689  

10 μF 100 nF 2.5 V 5.5 V  
2.5 V 3.0 V  
4.096 V 4.6 V  

/ “ / ”  
2.5 V 4.096 V

REF REFIN ( VDD − 0.5 V)
 

REF(0.5 V VDD)  
10 μF

REF “ ”  

/ “ / ”  
0.1 μF  

0.5 V (VDD − 0.5 V)
REF REF  

CNV CNV
 

14
 

MSB SDO DIN
 

 
AD7682
AD7689 4  
AD7682 2
AD7689 5  
AD7682
AD7689 6  
AD7682 3
AD7689 7  

(IN[7:0]) 0 V VREF/2 V
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1  

AD7689

 

14 SDO SDO DO 

15 VIO VIO P 

16 IN0 IN0 AI 
17 NC IN1 AI 

18 IN1 IN2 AI 

19 NC IN3 AI 

21 
(EPAD) 

Exposed Pad 
(EPAD) 

Exposed 
Pad (EPAD) 

NC 

 

AD7682/AD7689 

AD7682

SCK
 

/ (1.8 V 2.5 V 3 V
5 V)  

0  
AD7682
AD7689 1  
AD7682 1
AD7689 2  
AD7682
AD7689 3  

 

1 AI = AI/O = / DI = DO = P = NC =  
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6. VREF = VDD = 5 V

7. ( )

8. 20 kHz FFT VREF = VDD = 5 V

9. VREF = VDD = 5 V

10. 

11. 20 kHz FFT VREF = VDD = 2.5 V
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U
R

R
E

N
T

 (
μ

A
)

V
IO

 C
U

R
R

E
N

T
 (

μ
A

)

–55

TEMPERATURE (°C)

–35 –15 5 25 45 65 85 105 125

fS = 200kSPS

VDD = 5V, INTERNAL 4.096V REF

VDD = 5V, EXTERNAL REF

VDD = 2.5, EXTERNAL REF

VIO

07
35

3-
02

2

 

07
35

3-
02

3

SDO CAPACITIVE LOAD (pF)
1200 20 40 60 80 100

t D
S

D
O

 D
E

L
A

Y
 (

n
s)

25

20

15

10

5

0

VDD = 2.5V, 85°C

VDD = 3.3V, 25°C

VDD = 3.3V, 85°C

VDD = 5V, 85°C

VDD = 5V, 25°C

VDD = 2.5V, 25°C

 

 

 

AD7682/AD7689

18. THD

19. SNR

20. 

21. 

22. 

23. tDSDO SDO
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(LSB) 

LSB N
LSB

(INL) 

INL
½ 

LSB 1½ LSB

25  

(DNL) 

ADC 1 LSB DNL

 

½ LSB
 

111 … 10 111 … 11
1½ LSB

LSB( )
( LSB )

 

CNV
 

ADC
 

(dB)

AD7682/AD7689 

(SNR) 

SNR

(dB)  

(SINAD) 

SINAD

(dB)  

(THD) 

THD
(dB)  

(SFDR) 
SFDR

(dB)  

(ENOB) 

ENOB SINAD
 

 

100 kHz
(dB)  

TMIN T(25°C) TMAX

(VREF) 25°C
ppm/°C

 
VREF (Max) TMIN T (25°C) TMAX VREF  
VREF (Min) TMIN T (25°C) TMAX VREF  
VREF (25°C) 25°C VREF  
TMAX = +85°C. 
TMIN = –40°C. 
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SW+MSB

16,384C

INx+

LSB

COMP
CONTROL

LOGIC

SWITCHES CONTROL

BUSY

OUTPUT CODE

CNV

REF

GND

INx– OR
COM

4C 2C C C32,768C

SW–MSB

16,384C

LSB

4C 2C C C32,768C

07
35

3-
02

6

 

 
24. ADC

AD7682/AD7689 DAC
ADC 24 ADC DAC 2

16
 

SW+
SW- GND  

INx+ INx− COM
CNV

SW+
SW- 2
GND INx+ INx−

COM
GND REF

VREF/2 VREF/4 . . . VREF/32,768 MSB

ADC
 

AD7682/AD7689
SCK

AD7682/AD7689 4/8 16
(SAR) (ADC) 250,000

(250 kSPS)
1 kSPS 17 μW

 

AD7682/AD7689
 

 16 SAR ADC 
 4/8  
  
  
  
  

SPI 14
SPI

 

AD7682/AD7689
 

AD7682/AD7689 2.3 V 5.5 V
1.8 V 5 V 20 4 

mm × 4 mm LFCSP AD7682/ 
AD7689 16 AD7699 14 AD7949

http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7699/products/product.html
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7699/products/product.html
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100...000

100...001

100...010

011...101
011...110

011...111

TWOS
COMPLEMENT

STRAIGHT
BINARY

000...000

000...001

000...010

111...101
111...110

111...111

A
D

C
 C

O
D

E

ANALOG INPUT

+FSR – 1.5LSB
+FSR – 1LSB–FSR + 1LSB–FSR

–FSR + 0.5LSB

07
35

3-
02

7

 

 

8.  

1

V
REF

= 4.096 V ( ) 

2

V
REF

= 4.096 V 

  

( )

4.095938 V 0xFFFF3 2.047938 V 0x7FFF3 
2.048063 V 0x8001 0x0001 
2.048 V 0x8000 0 V 0x0000 
2.047938 V 0x7FFF 0xFFFF 

0x0001 −2.047938 V 0x8001 
0 V 0x00004 −2.048 V 0x80004 

COM INx−
 

COM=VREF/2 INx− = VREF/2
 

AD7682/AD7689 25
4.096 V

AD7682/AD7689 

25. ADC

FSR − 1 LSB 
 + 1 LSB 
 
 − 1 LSB 

−FSR + 1 LSB 
−FSR 

1 COM INx− = 0 V Inx GND  
2 COM INx− = VREF /2  
3 (INx+) − (INx−) COM VREF − GND  
4 (INx+) − (INx−) COM GND
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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 THE DRIVER AMPLIFIER CHOICE SECTION FOR ADDITIONAL RECOMMENDED AMPLIFIERS.
4. SEE THE DIGITAL INTERFACE SECTION FOR CONFIGURING AND READING CONVERSION DATA.

IN0

IN[7:1]

COM

REFIN

100nF

0V OR
VREF/2

07
35

3-
02

8

  

REF

GND

VDD VIO

DIN MOSI

MISO

SS

SCKSCK

SDO

CNV

100nF
100nF

+5V

10μF2

V+

V–

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 THE DRIVER AMPLIFIER CHOICE SECTION FOR ADDITIONAL RECOMMENDED AMPLIFIERS.
4. SEE THE DIGITAL INTERFACE SECTION FOR CONFIGURING AND READING CONVERSION DATA.

IN0

IN[7:1]

COM

REFIN

100nF

VREF/2

VREF p-p

ADA4841-x3

ADA4841-x3

07
35

3-
02

9

AD7689

 

 

AD7682/AD7689

26.  

27.  
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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

 

AD7682/AD7689 

26 AD7682/AD7689
 

27
VIO /

Inx
GND  

VREF = 4.096 V
1 LSB = 62.5 μV

ADI (www.analog.com)
AN-581 “

”  

 
28 AD7682/AD7689 2

D1 D2 IN[7:0] COM ESD
0.3 V

 

130 mA
VDD

INx+ COM INx+ INx−
COM INx− = GND ± 0.1 V VREF ± 

0.1 V
29

CINRIN
D1

D2CPIN

INx+
OR INx–
OR COM

GND

VDD

07
35

3-
03

0

 
28. 

29. CMRR

RIN CIN

CPIN CPIN

RIN 2.2 kΩ
CIN 27 pF ADC

 

CPIN AD7682/ 
AD7689 RIN CIN

CFG[6] ¼
10 RIN 19 kΩ

¼ (BW)
¼ tACQ

THD  

http://www.analog.com/zh/index.html
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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
35

3-
03

2

 

AD7682/AD7689

30 CFG[12:10]
“ CFG”  

 

 30A CFG[12:10] = 1112

(IN[7:0]) GND
VREF  

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

 COM CFG[12:10] = 1102

(IN[7:0]) GND
VREF  

 30C VREF/2
CFG[12:10] = 00X2

CFG[12:10] = 10X2

GND VREF VREF/2
( ) GND( ) CFG[9:7]

CFG[9:7] IN0 IN2 IN4
IN6 CFG[9:7] IN1 IN3 IN5
IN7 30C

IN0 IN0/IN1 CFG[9:7] = 0002

IN5 IN4/IN5 CFG[9:7] = 1012

( “ ” ) IN0 IN2
IN4 IN6  

 30D
AD7682/AD7689

 
AD7682/AD7689

“
”  

 
AD7682/ 

AD7689 THD

(THD) THD
 

30. 
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ADA4841-x

REF

GND

TEMP
AD7682/
AD7689

10μF
100nF

REFIN

07
35

3-
04

9
 

 

AD8655 

AD8021 

AD8022 

OP184 

AD8605, AD8615 

AD7682/AD7689 

AD7682/AD7689
 

� 
AD7682/AD7689 SNR
AD7682/AD7689 16 ADC

RIN

CIN AD7682/AD7689

AD7682/AD7689 35 μV rms (VREF= 5V)
SNR

 

 f–3dB AD7682/AD7689 1.7 MHz
¼ 425 kHz

 

 N 1  

 eN nV/√Hz  

� THD AD7682/ 
AD7689 18 AD7682/AD7689 THD

 

� 
AD7682/AD7689

16 (0.0015%)
0.1% 0.01%

16
 

 
5 V  

 
 

5 V  

31. 2.5 V 4.096 V

/  

AD7682/AD7689
 

AD7682/AD7689
6 10

 

/  

2.5 V
4.096 V 10 REFIN

0.1 μF
REFIN
AD8605

(2.5 V 4.096 V) REFIN  

AD7682/AD7689
AD7682/ 

AD7689  GND  

10 mV
±10 ppm/°C  

31 AD7682/AD7689 2.5 V 4.096 V

http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ada4841-1/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8655/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8021/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8022/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/op184/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8615/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8605/products/product.html
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REF

GND

TEMP
AD7682/
AD7689

10μF
100nF

REFIN

REF SOURCE
≤ (VDD – 0.5V)

 

REF

GND

TEMP

10μF

REFIN

REF SOURCE
0.5V < REF < (VDD + 0.3V)

NO CONNECTION
 REQUIRED

07
35

3-
04

7

AD7682/
AD7689

 

5
4. 69002 gol�LOSSSNR   

AD7682/AD7689

 

32
REFIN REF

10 1
/ VDD −0.2 V
(VDD − 0.5 V)  

AD7682/AD7689
SAR

 
33

REF REF
5 kΩ

( ) 10
ADR43x ADR44x

 

4.096 V 5 V
SNR SNR

 

32. 

33. 

AD7682/AD7689
/ REF
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)

±10 ppm/°C
±1 LSB/°C

http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8031/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8605/products/product.html
http://www.analog.com/zh/references/voltage-references/adr435/products/product.html
http://www.analog.com/zh/references/voltage-references/adr445/products/product.html
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AD8605

AD7689

VIOREF VDD

10μF 1μF 0.1μF

10Ω
10kΩ

5V

5V

5V

1μF

1

1OPTIONAL REFERENCE BUFFER AND FILTER.

0.1μF

0 7
35

3-
03

5

 

AD7682/AD7689 

75

70

65

60

55

50

45

40

35

30
1 10k10

P
S

S
R

 (
d

B
)

100 1k
FREQUENCY (kHz)

07
35

3-
03

4

 
34. PSRR

10,000

1000

100

10

1

0.1

0.010

0.001
10 1M100

O
P

E
R

A
T

IN
G

 C
U

R
R

E
N

T
 (

μ
A

)

1k 10k 100k
SAMPLING RATE (SPS) 0 7

35
3-

04
0

VDD = 5V, INTERNAL REF

VDD = 5V, EXTERNAL REF

VDD = 2.5V, EXTERNAL REF

VIO

 
35. 

36. 

AD7682/AD7689
(VDD) / (VIO) VIO 1.8 
V VDD
VIO VDD AD7682/AD7689 VIO
VDD

34  

AD7682/AD7689

ADC

AD7682/AD7689
36

 
  
 

ADR43x/ADR44x  
 AD8605

36  

http://www.analog.com/zh/references/voltage-references/adr435/products/product.html
http://www.analog.com/en/references/voltage-references/adr445/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8605/products/product.html
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AD7682/AD7689

AD7682/AD7689 4 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 14 SCK
CFG CFG MSB LSB  

SCK CNV
SCK  

SCK CNV DIN SDO
/

tDATA AD7682/AD7689
tDATA tCONV

tDATA
AD7682/AD7689 SCK DIN

CNV
20 ns 10 ns

SCK
 

/  
(n) / (n−

1) CFG (n+1)
 

CNV
/ /

tDATA SCK

SCK  

tDATA tCONV

 

/  

(n) /
(n−1) (n+1)

 

/
tACQ

 

/
(n) (n) (n−1)

CFG (n+1)
 

/ /
tDATA /

tACQ + tDATA  

/

 

CNV
CNV

 

CFG 

AD7682/AD7689 14 CFG[13:0]
10

CFG 14 SCK
DIN MSB CFG
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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 

10. 

[13] CFG 
  
  
[12:10] INCC 

  12 11 10  
  0 0 X1 
  0 1 0 
  0 1 1 
  1 0 X1 
  1 1 0 
  1 1 1 
[9:7] INx 
  AD7682 AD7689 

   9  8  7  9

 

  8   7

  X1 0 0 IN0 0 0 0 IN0 
  X1 0 1 IN1 0 0 1 IN1 
  X1 1 0 IN2 … … … … 
  X1 1 1 IN3 1 1 1 IN7 
[6] BW 

[5:3] REF 

    5   4   3 

  0 0 0 
  0 0 1 
  0 1 0 
  0 1 1 
  1 1 0 
  1 1 1 
[2:1] SEQ 
   2  1 

  0 0 
  0 1 
  1 0 
  1 1 
[0] RB 
  
  

1 x =  

 

AD7682/AD7689 

/
tCONV( )

CFG
CFG

CFG DIN
CFG[13:0] = 0x3FFF

AD7682/AD7689

 IN[7:0] GND  
  
 /  
  
 CFG  

10 “
”  

 
0 =  
1 =  

INx − VREF/2 ± 0.1 V  
INx − COM = VREF/2 ± 0.1 V  

 
INx − GND ± 0.1 V  

INx COM = GND ± 0.1 V  
Inx  GND  

“ ”  
0 = ¼ ¼  
1 =  

IN0 IN[7:0] “ ”  

CFG  
0 =  
1 =  

REF = 2.5 V  
REF = 4.096 V  

 
 

 
 

 
 

IN0 IN[7:0] CFG[9:7]  
IN0 IN[7:0] CFG[9:7]  
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ACQUISITION
(n – 1) UNDEFINED

ACQUISITION
(n)

ACQUISITION
(n + 1)

ACQUISITION
(n + 2)PHASE

POWER
UP

EOCEOC

SOC

EOC EOC

CONVERSION
(n – 1) UNDEFINED

CONVERSION
(n)

CONVERSION
(n + 1)

CONVERSION
(n – 2) UNDEFINED

07
35

3-
04

3

tCONV

tCYC

tDATA

CNV

CNV

CNV

DIN

SDO

XXX

MSB
XXX

MSB
XXX

NOTES
1. CNV MUST BE HIGH PRIOR TO THE END OF CONVERSION (EOC) TO AVOID THE BUSY INDICATOR.
2. A TOTAL OF 16 SCK FALLING EDGES ARE REQUIRED TO RETURN SDO TO HIGH-Z. IF CFG READBACK IS ENABLED, A TOTAL OF 30 SCK FALLING EDGES IS
    REQUIRED TO RETURN SDO TO HIGH-Z.

DATA (n)DATA (n – 1)
XXX

DATA (n – 1)
XXX

DATA (n – 1)
XXX

DATA (n – 1)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 3)
XXX

MSB
(n)

MSB
(n + 1)

DIN

SDO DATA (n + 1)DATA (n)

DATA (n) DATA (n) DATA (n + 1)

DIN CFG (n) CFG (n) CFG (n + 2) CFG (n + 2)CFG (n + 1) CFG (n + 1) CFG (n + 3)

SDO

SCK 1 16 16 16 16

NOTE 2

NOTE 2

1 1 1

SCK 11 6 16 16nnn n + 1 n + 1 n + 1 n1 1

SCK 1 1 1 161616 1

1

CFG (n) CFG (n + 1) CFG (n + 2)
RDC

RAC

RSC

CFG (n) CFG (n + 1) CFG (n + 2) CFG (n + 3)

NOTE 2

NOTE 1

NOTE 1

NOTE 1

 

AD7682/AD7689

37 /
(RDC) / (RAC) /
(RSC) CFG
(EOC) CNV

 

“ ”
/ tDATA EOC

CFG CFG
EOC

ADC MSB SDO 40
41 /

SCK

CNV EOC SDO
MSB SCK MSB − 1  

SPI (CPOL) (CPHA)
SCK
CPOL = CPHA = 0 37 SCK
 

/
CFG 2 EOC

2
CFG RDC CFG

(n−1) CFG
(n+1)  

37. AD7682/AD7689
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ACQUISITION
(n – 1) UNDEFINED

ACQUISITION
(n)

ACQUISITION
(n + 1)

ACQUISITION
(n + 2)PHASE

POWER
UP

EOC
EOC

START OF CONVERSION
(SOC)

EOC EOC

CONVERSION
(n)

CONVERSION
(n + 1)

CONVERSION
(n – 2) UNDEFINED

07
35

3-
04

4

tCONV

tCYC

tDATA

CNV

CNV

CNV

DIN
RDC

RAC

RSC

SDO

NOTES
1. CNV MUST BE LOW PRIOR TO THE END OF CONVERSION (EOC) TO GENERATE THE BUSY INDICATOR.
2. A TOTAL OF 17 SCK FALLING EDGES ARE REQUIRED TO RETURN SDO TO HIGH-Z. IF CFG READBACK IS ENABLED,
    A TOTAL OF 31 SCK FALLING EDGES IS REQUIRED TO RETURN SDO TO HIGH-Z.

DATA (n)DATA (n – 1)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 1)
XXX

DATA (n – 1)
XXX

DATA (n – 1)
XXX

DATA (n – 3)
XXX

DIN

SDO DATA (n + 1)DATA (n)

DATA (n) DATA (n) DATA (n + 1)

DIN CFG (n) CFG (n + 2)CFG (n + 1) CFG (n + 3)

SDO

SCK 1 1 1 1

SCK 1 n n + 1 17

17 17 17 17

17 17 17

1 n n + 1 17 1 n n + 1 17

SCK 1 1 1 1

1

XXX

NOTE 1

NOTE 1

NOTE 1

NOTE 2

NOTE 2

NOTE 2

CFG (n) CFG (n + 1) CFG (n + 2)

CFG (n) CFG (n + 1) CFG (n + 2) CFG (n + 3)

CONVERSION
(n – 1) UNDEFINED

 

AD7682/AD7689 

38 /
(RDC) / (RAC) /
(RSC) CFG
(EOC)

/ tDATA EOC
CFG CFG  

CNV
17 SCK

SDO SDO
“ ”

EOC

SPI 8 16

16 SCK LSB
AD7682/AD7689 4 LSB
LSB 50% SPI

SPI 24 SCK QSPI
17 SCK  

SPI CPOL CPHA SCK
CPOL = 

CPHA = 1 SCK  

/
CFG 2 EOC

2
CFG RDC CFG

(n−1) CFG
(n+1)

38. AD7682/AD7689
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ACQUISITION
(n – 1) UNDEFINED

ACQUISITION
(n), IN0

ACQUISITION
(n + 1), IN1

ACQUISITION
(n + 2), IN2PHASE

POWER
UP

EOCEOC

SOC

EOC EOC

CONVERSION
(n – 1) UNDEFINED

CONVERSION
(n), IN0

CONVERSION
(n + 1), IN1

CONVERSION
(n – 2) UNDEFINED

07
35

3-
04

6

tCONV

tCYC

tDATA

CNV

CNV

CNV

DIN

SDO

XXX

MSB
XXX

MSB
XXX

NOTES
1. CNV MUST BE HIGH PRIOR TO THE END OF CONVERSION (EOC) TO AVOID THE BUSY INDICATOR.
2. A TOTAL OF 16 SCK FALLING EDGES ARE REQUIRED TO RETURN SDO TO HIGH-Z. IF CFG READBACK IS ENABLED,
    A TOTAL OF 30 SCK FALLING EDGES IS REQUIRED TO RETURN SDO TO HIGH-Z.

DATA IN0DATA (n – 1)
XXX

DATA (n – 1)
XXX

DATA (n – 1)
XXX

DATA (n – 1)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 2)
XXX

DATA (n – 3)
XXX

MSB
IN0

MSB
IN1

DIN

SDO DATA IN1DATA IN0

DATA IN0 DATA IN0 DATA IN1

DIN CFG (n) CFG (n)

SDO

SCK 1

NOTE 1

16 16 16 16

NOTE 2

NOTE 2

NOTE 22

1 1 1

SCK 11 6 16 16nnn n + 1 n + 1 n + 1 n1 1

SCK 1 1 1 161616 1

1

CFG (n)
RDC

RAC

RSC

CFG (n)

 

 

AD7682/AD7689

AD7682/AD7689

 

IN0 CFG[9:7] IN[7:0]
CFG[9:7]

IN0 IN2 IN4 IN6
IN1 IN3 IN5 IN7 CFG[9:7] = 110

111 IN0 IN2 IN4
IN6  

CFG[2:1] CFG
13 DIN CFG

 

CFG
CFG[11] CFG

[9:7]
CFG IN0 IN0/IN1  

39
“ ” “

/ ”
“

” “ / ”

(n−1) CFG
(n) IN0

(n+1) CFG[9:7]
( )

IN0  

GND
 

IN0, IN1, IN2, IN3, IN4, IN5, IN6, IN7, TEMP, IN0, IN1, IN2, 
… 

 

IN0, IN2, IN4, IN6, TEMP, IN0, … 

IN1 IN3 IN5 IN7 VREF/2
“ ”  

39. 
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MISO

MOSI

SCK

SSCNV

FOR SPI USE CPHA = 0, CPOL = 0.

SCK

SDO

DIN

AD7682/
AD7689

DIGITAL HOST

07
35

3-
03

6

 

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)

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)

END DATA (n – 2)

END CFG (n)

CFG
LSB X X

tCONV

tDATA
tCNVH

tDATA

tDIStDIS

tENtDSDO

tHSDO

tHDINtSDIN

tCLSCK

tENtEN

tSCKtSCKH

tSCKL

tDIStDIS

tCONV

LSB

07
35

3-
03

7

tACQ

tCYC

(QUIET
TIME)

(QUIET
TIME)

EOC EOC

RETURN CNV HIGH
FOR NO BUSY

RETURN CNV HIGH
FOR NO BUSY

 

AD7682/AD7689 

/  

AD7682/AD7689 SPI FPGA
40

41 SPI CPHA = CPOL = 0
/ “ ”

“
/ ”  

CNV SDO DIN
CNV

CNV tDATA
tCONV

 

AD7682/AD7689
tCONV CNV MSB

SDO CFG MSB(
) CFG CNV CFG

14 SCK
CFG 15 SCK MSB−1

tDATA 14 CFG[13:0]
tDATA 16

 

SDO SCK
SCK

16 (
30 )SCK CNV (

) SDO  

CFG LSB MSB
CFG

30 SCK SDO  

41. AD7682/AD7689

40. AD7682/AD7689  
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AD7682/
AD7689

MISO

MOSI

SCK

SS

SDO

VIO

FOR SPI USE CPHA = 1, CPOL = 1.

SCK

CNV

DIN

DIGITAL HOST

IRQ

07
35

3-
03

8

 

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

3-
03

9

tSCKtSCKH

tSCKL
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42. AD7682/AD7689

43. AD7682/AD7689

AD7682/AD7689 SPI FPGA
42

43 SPI CPHA 
= CPOL = 1 / “

”  

CNV DIN SDO
CNV

CNV tDATA

tCONV

SDO
( ) SDO VIO SDO

 

AD7682/AD7689
CFG MSB( )

CFG CNV CFG
14 SCK CFG 16

SCK MSB
tDATA

14 CFG[13:0]
tDATA 16

 

SDO SCK
SCK

17 ( 31 )SCK SDO
SCK

“ ”  

CFG LSB MSB
CFG

31 SCK SDO
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AD7682/AD7689 (PCB)

AD7682/AD7689
 

AD7682/AD7689
CNV

 

AD7682/ 
AD7689  

AD7682/AD7689 REF

REF GND

AD7682/AD7689 VDD VIO
100 nF AD7682/AD7689

 

AD7682/AD7689  

AD7682/AD7689 (EVAL-AD7682EDZ/ EVAL-AD7689
EDZ)

PC
EVAL-CED1Z

http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7682/products/evaluation-boardstools/CU_PulsarADC_evaluation_tools/resources/fca.html
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7682/products/evaluation-boardstools/CU_PulsarADC_evaluation_tools/resources/fca.html
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/ad7682/products/evaluation-boardstools/CU_PulsarADC_evaluation_tools/resources/fca.html
http://www.analog.com/zh/analog-to-digital-converters/ad-converters/eval-ced/products/product.html
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2.65
2.50 SQ
2.35

3.75
BSC SQ

4.00
BSC SQ

COMPLIANT TOJEDEC STANDARDS MO-220-VGGD-1 09
04

08
-B

1

0.50
BSC

PIN 1
INDICATOR

0.50
0.40
0.30

TOP VIEW

12° MAX 0.80 MAX
0.65 TYP

SEATING
PLANE

PIN 1
INDICATOR

COPLANARITY
0.08

1.00
0.85
0.80

0.30
0.23
0.18

0.05 MAX
0.02 NOM

0.20 REF

20

6

16

10
11

15

5

EXPOSED
PAD

(BOTTOM VIEW)

0.60 MAX

0.60 MAX

0.25 MIN

FOR PROPER CONNECTION OF
THE EXPOSED PAD, REFER TO
THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.

 

 (INL)  

AD7682BCPZ1
 16  −40°C  +85°C  CP-20-4 

AD7682BCPZRL71
 16 −40°C  +85°C  CP-20-4 

AD7689ACPZ1
 15 −40°C  +85°C  CP-20-4 

AD7689ACPZRL71
 15 −40°C  +85°C  CP-20-4 

AD7689BCPZ1
 16 −40°C  +85°C  CP-20-4 

AD7689BCPZRL71
 16 −40°C  +85°C  CP-20-4 

EVAL-AD7682EDZ1
      

EVAL-AD7689EDZ1
      

EVAL-CED1Z2
      

 

 

44. 20 LFCSP_VQ
4 mm x 4 mm

(CP-20-4) mm 

±2 LSB 
±2 LSB 

20 QFN (LFCSP_VQ) 
20 QFN (LFCSP_VQ) 

490 
1,500
490 
1,500

490 
1,500

20 QFN (LFCSP_VQ) 
20 QFN (LFCSP_VQ) 
20 QFN (LFCSP_VQ) 
20 QFN (LFCSP_VQ) 

 
 

 

±6 LSB 
±6 LSB
±2 LSB 
±2 LSB 

1 RoHS  
2 PC ED ADI  

AD7682/AD7689
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