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AD7656-1 

1

    fIN = 10 kHz  
 (SINAD)1    88  dB   
 (SNR)1    88  dB   

 (THD)1
   −90  dB   

  −105  dB  VDD/VSS = ±5 V  ±16.5 V 
 (SFDR)1   −100  dB   

 (IMD)1       fa = 10.5 kHz, fb = 9.5 kHz 
 −112  dB   
 −107  dB   
  10  ns   
  4 ns   
 35   ps  

1
  −100  dB  fIN  100 kHz 

 4.5  MHz  @ −3 dB  
  2.2  MHz  @ −0.1 dB  

     
16     
     

B 15    
Y 14    

1   ±3 LSB   
  ±1  LSB   

1   ±0.8 % FS   ±0.381% FSR
1   ±0.35 % FS   
1     ±0.0137% FSR

B   ±0.048 %FS  
Y   ±0.048 %FS  

1   ±0.038 % FS   
1   ±0.8 % FS  ±0.381% FSR

1   ±0.35 % FS   
    VDD/VSS 8
−4 × VREF  +4 × VREF V  RNGx  RANGE  = 0 

 −2 × VREF  +2 × VREF V  RNGx  RANGE  = 1 
  ±1 μA   

2  10  pF  ±4 × VREF 
  14  pF  ±2 × VREF 

/      
2.5  2.5 V   
  ±1 μA   

2  18.5  pF  REFEN/DIS = 1 
2.49  2.51 V   
 150  ppm  1000 
  25 ppm/°C   

  6  ppm/°C   

VREF = 2.5 V / AVCC = 4.75 V 5.25 V DVCC = 4.75 V 5.25 V VDRIVE = 2.7 V 5.25 V
±4 ×VREF VDD = 10 V 16.5 V VSS = −10 V −16.5 V ±2 ×VREF VDD = 5 V 16.5 V VSS = −5 V −16.5 V
fSAMPLE = 250 kSPS TA = TMIN TMAX
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 (VINH) 0.7 × VDRIVE    V   
 (VINL)   0.3 × VDRIVE V   

 (IIN)   ±10  μA  10 nA, VIN = 0 V  VDRIVE

 (CIN)2   10  pF   
     

 (VOH) VDRIVE − 0.2    V  ISOURCE = 200 μA 
 (VOL)   0.2  V  ISINK = 200 μA 

   ±10  μA   
2

   10  pF   
   

     
  3.1 μs   

1,2   550 ns   
  250 kSPS  
    

VDD −5  +16.5 V  4 × VREF VDD = 10 V 16.5 V
VSS −5  −16.5 V  4 × VREF VSS = −10 V −16.5 V
AVCC 4.75  5.25 V  
DVCC 4.75  5.25 V   
VDRIVE 2.7  5.25 V   
ITOTAL

3      = 0 V  VDRIVE  
-   18 mA  AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  

VSS = −16.5 V 
-   26 mA  fSAMPLE = 250 kSPS, AVCC = DVCC = VDRIVE = +5.25 V, 

VDD = +16.5 V, VSS = −16.5 V 
ISS ( )   0.25 mA  VSS = −16.5 V, fSAMPLE = 250 kSPS 
IDD ( )   0.25 mA  VDD = +16.5 V, fSAMPLE = 250 kSPS 

  7 mA  AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  
VSS = −16.5 V 

 (STBY )    60 μA  SCLK , AVCC = DVCC = VDRIVE = +5.25 V,  
VDD = +16.5 V, VSS = −16.5 V 

    AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  
VSS = −16.5 V 

-   94 mW   
-   140 mW  fSAMPLE = 250 kSPS  

  40 mW   
 (STBY )    315 μW   

 
1

2

3 IAVCC IVDD IVSS IVDRIVE IDVCC

 



VREF = 2.5 V / AVCC = 4.75 V 5.25 V DVCC = 4.75 V 5.25 V VDRIVE = 2.7 V 5.25 V
±4 × VREF VDD = 10 V 16.5 V VSS = −10 V −16.5 V ±2 × VREF VDD = 5 V 16.5 V VSS = −5 V −16.5 V
fSAMPLE = 250 kSPS TA = TMIN TMAX
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AD7657-1 

2

    fIN = 10 kHz 
(SINAD)1

  
 82.5  dB   

 (SNR)1
  83.5  dB   

 (THD)1   −90  dB   
  −105  dB   

 (SFDR)1  −100  dB   

 (IMD)1       fa = 10.5 kHz, fb = 9.5 kHz 
 −109  dB   
 −104  dB   
  10  ns   
  4 ns   
 35   ps   
 −100  dB  fIN 100 kHz 

1  4.5  MHz  @ −3 dB  
 2.2  MHz  @ −0.1 dB  
     
14     
14     

1   ±1 LSB   
  ±1    

1   ±0.95 % FS  ±0.27% FSR
1

   ±0.366 % FS   
1   ±0.04 % FS  ±0.016% FSR

1   ±0.0427 % FS   
1

   ±0.95 % FS  ±0.27% FSR
1

   ±0.366 % FS   
    VDD/VSS 8
−4 × VREF  +4 × VREF V  RNGx  RANGE  = 0 

 −2 × VREF  +2 × VREF V  RNGx  RANGE  = 1 
  ±1 μA   

2  10  pF  ±4 × VREF 
  14  pF  ±2 × VREF 

/      
2.5  2.5 V   
  ±1 μA   

2
  18.5  pF  REFEN/DIS = 1 

2.49  2.51 V   
 150  ppm  1000 
  25 ppm/°C   

  6  ppm/°C   
     

 (VINH) 0.7 × VDRIVE    V   
 (VINL)   0.3 × VDRIVE V   

 (IIN)   ±10  μA  10 nA, VIN =  0 V  VDRIVE

 (CIN)2   10  pF   



1

2

3 IAVCC IVDD IVSS IVDRIVE IDVCC
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 (VOH) VDRIVE − 0.2    V  ISOURCE = 200 μA 
 (VOL)   0.2  V  ISINK = 200 μA 

  ±10  μA   
2

   10  pF   
   

     
  3.1 μs   

1, 2   550 ns   
  250 kSPS  
     

VDD −5  +16.5 V  4 × VREF VDD = 10 V 16.5 V
VSS −5  −16.5 V  4 × VREF VSS = −10 V −16.5 V
AVCC 4.75   5.25 V   
DVCC 4.75  5.25 V   
VDRIVE 2.7   5.25 V   
ITOTAL

3      = 0 V  VDRIVE  
 -   18 mA  AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  

VSS = −16.5 V 
 -   26 mA  fSAMPLE = 250 kSPS, AVCC = DVCC = VDRIVE = +5.25 V, VDD = 

+16.5 V, VSS = −16.5 V 
ISS ( )   0.25 mA  VSS = −16.5 V, fSAMPLE = 250 kSPS 
IDD ( )   0.25 mA  VDD = 16.5 V, fSAMPLE = 250 kSPS 

  7 mA  AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  
VSS = −16.5 V 

 STBY   60 μA  SCLK , AVCC = DVCC = VDRIVE = +5.25 V,  
VDD = +16.5 V, VSS = −16.5 V 

    AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  
VSS = −16.5 V 

 -   94 mW   
 -   140 mW  fSAMPLE = 250 kSPS  

  40 mW   
 (STBY )    315  μW   



RNGx  RANGE  = 0 
RNGx  RANGE  = 1 
 
±4 × VREF 
±2 × VREF 

 (IMD)1

1

3

VREF = 2.5 V / AVCC = 4.75 V 5.25 V DVCC = 4.75 V 5.25 V VDRIVE = 2.7 V 5.25 V
±4 × VREF VDD = 10 V 16.5 V VSS = −10 V −16.5 V ±2 × VREF VDD = 5 V 16.5 V VSS = −5 V −16.5 V
fSAMPLE = 250 kSPS TA = TMIN TMAX
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AD7658-1 

    fIN = 10 kHz 
 (SINAD)1  73.5  dB   

  73.5  dB   
 (THD)1

   −88  dB   
  −100  dB   

 (SFDR)1

 

 −97  dB   

    fa = 10.5 kHz, fb = 9.5 kHz 
 −106  dB   
 −101  dB   
  10  ns   
  4 ns   
 35   ps   
 −100  dB  fIN 100 kHz 
 4.5  MHz  @ −3 dB  
 2.2  MHz  @ −0.1 dB  
     
12     
12    
  ±0.7 LSB   

1   ±0.5 LSB   
1   ±0.95 % FS  ±0.317% FSR

1   ±0.366 % FS   
1   ±2 LSB  ±0.0125% FSR

1   ±2 LSB   
1

   ±0.95 % FS   ±0.317% FSR
1   ±0.366 % FS   

    VDD/VSS 8
−4 × VREF  +4 × VREF V  

 −2 × VREF  +2 × VREF V  
  ±1 μA  

2  10   
  14  pF  

/      
2.5  2.5 V   
  ±1 μA   

2
  18.5  pF  REFEN/DIS = 1 

2.49  2.51 V   
 150  ppm  1000 
  25 ppm/°C   

  6  ppm/°C   
     

 (VINH) 0.7 × VDRIVE    V   
 (VINL)   0.3 × VDRIVE V   

 (IIN)   ±10  μA  10 nA, VIN =  0 V  VDRIVE

 (CIN)2   10  pF   



1

2

3 IAVCC IVDD IVSS IVDRIVE IDVCC

 

SCLK , AV

4 × VREF VDD = 10 V 16.5 V
4 × VREF VSS = −10 V −16.5 V

 STBY
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 (VOH) VDRIVE − 0.2    V  ISOURCE = 200 μA 
 (VOL)   0.2  V  ISINK = 200 μA 

  ±10  μA   
2

2
 

  10  pF   

   

     
  3.1 μs   

1, 2   550 ns   
  250 kSPS  
    

VDD −5  +16.5 V  
VSS −5  −16.5 V  
AVCC 4.75  5.25 V  
DVCC 4.75  5.25 V   
VDRIVE 2.7   5.25 V   
ITOTAL

3      = 0 V  VDRIVE

 -   18 mA  AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  
VSS =−16.5 V 

 -   26 mA  fSAMPLE = 250 kSPS, AVCC = DVCC = VDRIVE = +5.25 V, VDD = 
+16.5 V, VSS = −16.5 V 

ISS ( )   0.25 mA  VSS = −16.5 V, fSAMPLE = 250 kSPS 
IDD ( )   0.25 mA  VDD = 16.5 V, fSAMPLE = 250 kSPS 

  7 mA  AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  
VSS = −16.5 V 

  60  μA  CC = DVCC = VDRIVE = +5.25 V,  
VDD = +16.5 V, VSS = −16.5 V 

    AVCC = DVCC = VDRIVE = +5.25 V, VDD = +16.5 V,  
VSS = −16.5 V 

 -   94 mW   
 -   140 mW  fSAMPLE = 250 kSPS  

  40 mW   
 STBY   315  μW   
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AVCC DVCC = 4.75 V 5.25 V VDD = 5 V 16.5 V VSS = −5 V −16.5 V VDRIVE = 2.7 V 5.25 V VREF = 2.5 V
/ TA = TMIN TMAX

4

1

tMIN tMAX

VDRIVE < 4.75 V VDRIVE = 4.75 V to 5.25 V 

    
tCONVERT  3  3  μs (  
tQUIET  150 150 ns (

tACQ  550  550  ns (
t10 25 25 ns ( CONVST
t1  60 60 ns ( CONVST BUSY
tWAKE-UP  2 2 ms (  STBY CONVST
 25 25 μs (

   
t2

 0 0 ns ( BUSY RD
t3  0 0 ns ( CS RD 
t4 0 0 ns ( CS  RD 
t5 45 36 ns ( RD 
t6 45 36 ns ( RD 
t7 10 10 ns ( RD 
t8 12 12 ns ( RD 
t9 6 6 ns (

    
t11 15 15 ns ( WR 
t12  0 0 ns ( CS  WR  
t13  5  5  ns ( CS  WR 
t14 5 5 ns ( WR 
t15 5 5 ns ( WR 

    
fSCLK 18 18 MHz (
t16 12  12  ns ( CS DOUTx

t17
2  22 22 ns ( SCLK /CS  

t18  0.4 × tSCLK  0.4 × tSCLK  ns ( SCLK 
t19  0.4 × tSCLK  0.4 × tSCLK  ns ( SCLK 
t20  10 10  ns ( SCLK SCLK

t21 18  18  ns ( CS DOUTx
 
1  tR = tF = 5 ns 10 90 VDD 1.6V
2 DOUTx 5 7
 

200μA IOL

200μA IOH

1.6VTO OUTPUT
PIN CL

25pF

07
01

7-
00

2

 
2
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TA = 25°C

5

VDD  AGND, DGND −0.3 V  +16.5 V 
VSS  AGND, DGND +0.3 V  −16.5 V 
VDD  AVCC VCC − 0.3 V  +16.5 V 
AVCC  AGND, DGND −0.3 V  +7 V 
DVCC  AVCC −0.3 V  AVCC + 0.3 V 
DVCC  DGND, AGND −0.3 V  +7 V 
AGND  DGND −0.3 V  +0.3 V 
VDRIVE  DGND −0.3 V  DVCC + 0.3 V 

 AGND1 VSS − 0.3 V  VDD + 0.3 V 
 DGND −0.3 V  VDRIVE + 0.3 V 
 DGND  −0.3 V  VDRIVE + 0.3 V 

REFIN/REFOUT  AGND −0.3 V  AVCC + 0.3 V 
2

±10 mA 
 

B −40°C  +85°C 
Y −40°C  +125°C 

−65°C  +150°C 
150°C 
 

(10 30 ) 240(+0)°C 
260(+0)°C 

ESD 1.5 kV 
 
1

2

. 

θJA θJC 

64  LQFP 45 11 °C/W 
 

ESD 

 

VDD VSS
240Ω AD7656-1/AD7657-1/AD7658-1 VDD VSS

100 mA SCR

 

 

θJA

4

ESD

ESD
ESD
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7. 

54, 56, 58 REFCAPA, REFCAPB, 
REFCAPC 

33, 36, 39, 
42, 45, 48 

V1  V6 

32, 37, 38, 43, 
44, 49, 52, 53, 
55, 57, 59 

AGND 

26 DVCC 

9 VDRIVE 

8, 25 DGND 

34, 35, 40, 
41, 46, 47, 
50, 60 

AVCC
 

21, 22, 23 CONVST C, 
CONVST B, CONVST A 

3

A B C
ADC REFCAP 1 μF AGND

1 6
RANGE RNGC RNGA 11  

AD7656-1/AD7657-1/AD7658-1
AGND AGND AGND DGND

0.3 V
4.75 V 5.25 V DVCC AVCC

0.3 V 1 μF DVCC DGND  

 
AD7656-1/AD7657-1/AD7658-1 DGND

DGND DGND AGND
0.3 V  

4.75 V 5.25 V ADC AVCC DVCC
0.3 V

A B C ADC
CONVST A V1 V2 CONVST B V3 V4 CONVST C

V5 V6 ADC
ADC  



CS RD
CS WR

DB[15:8]
 CS (MSB)

CS RD
 RD

/ H/S SEL CS WR
DB[15:8] H/S SEL

H/S SEL = 0 REFEN / DIS = 0
REFIN/REFOUT H/S SEL = 0 REFEN / DIS = 1

REFIN/REFOUT /

BUSY CONVST
AD7656-1/AD7657-1/AD7658-1  

/
/

1 μF  
/

DB[10:8] DOUT[C:A] DB[0:2] DOUT DB7
DCEN DB15 DB[13:11] DGND  

0/ DOUT A SER/PAR SEL = 0 SER/PAR 
SEL = 1 SEL A 1 1 2 3
DOUT DOUT A 1  

1/ DOUT B SER/PAR SEL = 0 SER/PAR 
SEL = 1 SEL B 1 2 3
DOUT DOUT B 0 DOUT B

DOUT DOUT A DOUT  
2/ DOUT C SER/PAR SEL = 0 SER/PAR 

SEL = 1 SEL C 1 3
DOUT DOUT C 0 DOUT C

DOUT  
3/ C SER/PAR SEL = 0 SER/PAR 

SEL = 1 DCEN = 1 C
DGND  

4/ B SER/PAR SEL = 0 SER/PAR 
SEL = 1 DCEN = 1 B

DGND  
5/ A SER/PAR SEL

SER/PAR SEL = 1 DCEN = 1 A
DGND  

6/ SER/PAR SEL = 0 SER/PAR SEL 
= 1 SCLK  

7/ / SER/PAR SEL = 0
W/B = 0 7 SER/PAR 

SEL = 0 W/B = 1 HBEN HBEN DB[15:8]
MSB HBEN DB[15:8] LSB

SER/PAR SEL = 1 DCEN DCEN
DB[5:3] DCIN[A:C]

DGND

AD7656-1/AD7657-1/AD7658-1 
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19 CS 

20 RD 

63 WR/REFEN/DIS 

18 BUSY 

51 REFIN/REFOUT 

61 SER/PAR SEL 

17 DB0/SEL A 

16 DB1/SEL B 

15 DB2/SEL C 

14 DB3/DCIN C 

13 DB4/DCIN B 

12 DB5/DCIN A 

11 DB6/SCLK 

10 DB7/HBEN/DCEN 



8/ A SER/PAR SEL = 0
SER/PAR SEL = 1 SEL A = 1 DOUT A  

9/ B SER/PAR SEL = 0
SER/PAR SEL = 1 SEL B = 1 DOUT B

DOUT  
10/ C SER/PAR SEL = 0

SER/PAR SEL = 1 SEL C = 1 DOUT C
DOUT  

11/ SER/PAR SEL = 0 SER/PAR SEL = 1
DGND  

12 13 15 SER/PAR SEL = 0 /
CS PD CS WR

SER/PAR SEL = 1 DGND
AD7657-1 DB15 0 AD7658-1 DB15 DB13 DB12 0  

14/ SER/PAR SEL = 0 /
AD7657-1 AD7658-1 DB14 0 SER/PAR SEL = 1

 
AD7656-1/AD7657-1/AD7658-1

AD7656-1/AD7657-1/AD7658-1 RESET
RESET 100ns CONVST RESET

CONVST RESET RESET AD7656-
1/AD7657-1 /AD7658-1 CONVST CONVST

CONVST CONVST
RESET BUSY

100ns RESET CONVST RESET
RSET CONVST  

BUSY 1 ±2 × VREF BUSY 0
±4 × VREF BUSY RANGE

(H/S SEL = 1) RANGE DGND RNGA RNGB
RNGC

 
 

ADC STBY

/ H/S SEL = 0 AD7656-1/AD7657-1/AD7658-1
CONVST ADC H/S SEL = 1

ADC CONVST A ADC

/ DB[15:0] AD7656-1/ 
AD7657-1/AD7658-1

DB[15:8] DB 7 HBEN 16
DGND  

AD7656-1/AD7657-1/AD7658-1
 

Rev. A | Page 13 of 32 

7 DB8/DOUT A 

6 DB9/DOUT B 

5 DB10/DOUT C 

4 DB11 

2, 3, 64 DB13, DB12, DB15 

1 DB14/REFBUFEN/DIS 

28 RESET 

27 RANGE 

31 VDD 
30 VSS 
24 STBY 

62 H/S SEL 

29 W/B 
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2.0

–2.0
0 10k 20k 30k 40k 50k 60k 65535

CODE

D
N

L
 (

L
S

B
)

1.5

1.0

0.5

0

–0.5

–1.0

–1.5

07
01

7-
00

7

VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V
fSAMPLE = 250kSPS
2 × VREF RANGE

TA = –40°C
DNL WCP = 0.61LSB
DNL WCN = –0.82LSB

0

–160

–180

FREQUENCY (kHz)

A
M

P
L

IT
U

D
E

 (
d

B
)

–20

–40

–60

–80

–100

–120

–140

07
01

7-
00

4
40 60 80 100 120200

VDD/VSS = ±15V
AVCC/DVCC/VDRIVE = 5V
±10V RANGE
INTERNAL REFERENCE
TA = 25°C
fSAMPLE = 250kSPS
fIN = 10kHz
SNR = 88.44dB
SINAD = 88.43dB
THD = –111.66dB

0

–160

–180

FREQUENCY (kHz)

A
M

P
L

IT
U

D
E

 (
d

B
)

–20

–40

–60

–80

–100

–120

–140

07
01

7-
00

5

40 60 80 100 120200

VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V
±5V RANGE
INTERNAL REFERENCE
TA = 25°C
fSAMPLE = 250kSPS
fIN = 10kHz
SNR = 88.25dB
SINAD = 88.24dB
THD = –112.46dB

2.0

–2.0
0 2000 4000 6000 8000 10000 12000 14000 16000

IN
L

 (
L

S
B

)

CODE

VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V
fSAMPLE = 250kSPS
±5V RANGE

07
01

7-
00

8

1.6

1.2

0.8

0.4

0

–0.4

–0.8

–1.2

–1.6

 

2.0

–2.0
0 10k 20k 30k 40k 50k 60k 65535

CODE

IN
L

 (
L

S
B

)

1.5

1.0

0.5

0

–0.5

–1.0

–1.5

07
01

7-
00

6

VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V
fSAMPLE = 250kSPS
2 × VREF RANGE

TA = –40°C
INL WCP = 0.97LSB
INL WCN = –0.72LSB

2.0

–2.0

1.5

1.0

0.5

0

–0.5

–1.0

–1.5

0 2000 4000 6000 8000 10000 12000 14000 16000

D
N

L
 (

L
S

B
)

CODE

07
01

7-
00

9
VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V
fSAMPLE = 250kSPS
±5V RANGE

 

4. AD7656-1 FFT ±10 V VDD/VSS = ±15 V

5. AD7656-1 FFT ±5 V VDD/VSS = ±12 V

6. AD7656-1 (INL) 9. AD7657-1 (DNL)

7. AD7656-1 (DNL)

8. AD7657-1 (INL)
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1.0

0.8

0.6

0.4

0.2

0

–0.2

–0.4

–0.6

–0.8

–1.0
0 500 1000 1500 2000 2500 3000 3500 4000

IN
L

 (
L

S
B

)

CODE

07
01

7-
01

0

VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V
fSAMPLE = 250kSPS
±5V RANGE

1.0

0.8

0.6

0.4

0.2

0

–0.2

–0.4

–0.6

–0.8

–1.0
0 500 1000 1500 2000 2500 3000 3500 4000

D
N

L
 (

L
S

B
)

CODE

VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V
fSAMPLE = 250kSPS
±5V RANGE

07
01

7-
01

1

 

90

83
10 100

07
01

7-
01

2

ANALOG INPUT FREQUENCY (kHz)

S
IN

A
D

 (
d

B
)

89

88

87

86

85

84

fSAMPLE = 250kSPS
TA = 25°C
INTERNAL REFERENCE ±10V RANGE

VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V

±5V RANGE
VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V

–80

–115
10 100

07
01

7-
01

3

ANALOG INPUT FREQUENCY (kHz)

T
H

D
 (

d
B

)

–85

–90

–95

–100

–105

–110

fSAMPLE = 250kSPS
TA = 25°C
INTERNAL REFERENCE

±10V RANGE
VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V

±5V RANGE
VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V

–80

–120
10 100

07
01

7-
01

4

ANALOG INPUT FREQUENCY (kHz)

T
H

D
 (

d
B

)

–90

–100

–110

VDD/VSS = ±16.5V
AVCC/DVCC/VDRIVE = 5.25V
TA = 25°C
INTERNAL REFERENCE
±4 × VREF RANGE

RSOURCE = 1000

RSOURCE = 220

RSOURCE = 50

RSOURCE = 100

RSOURCE = 10

–80

–115
10 100

07
01

7-
01

5

ANALOG INPUT FREQUENCY (kHz)

T
H

D
 (

d
B

)

–85

–90

–95

–100

–105

–110

VDD/VSS = ±12V
AVCC/DVCC/VDRIVE = 5V
TA = 25°C
INTERNAL REFERENCE
±2 × VREF RANGE

RSOURCE = 1000

RSOURCE = 220 RSOURCE = 100

RSOURCE = 50

RSOURCE = 10

10. AD7658-1 (INL)

11. AD7658-1 (DNL)

12. AD7656-1 (SINAD) 15. ±2 × VREF

AD7656-1 (THD)

14. ±4 × VREF

AD7656-1 (THD)

13. AD7656-1 (THD)
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–55 125

TEMPERATURE (°C)

R
E

F
E

R
E

N
C

E
 V

O
L

T
A

G
E

 (
V

)

–35 –15 5 25 45 65 85 105
2.492

2.494

2.496

2.498

2.500

2.502

2.504

2.506

2.508

2.510
AVCC/DVCC/VDRIVE = 5V
VDD/VSS = ±12V

07
01

7-
01

6

3.20

2.70
–55 125

TEMPERATURE (°C)

C
O

N
V

E
R

S
IO

N
 T

IM
E

 (
μ

s)

3.15

3.10

3.05

3.00

2.95

2.90

2.85

2.80

2.75

–35 –15 5 25 45 65 85 105

AVCC/DVCC/VDRIVE = 5V
VDD/VSS = ±12V

07
01

7-
01

7

3500

–5

CODE

N
U

M
B

E
R

 O
F

 O
C

C
U

R
R

E
N

C
E

S

3

3000

2500

2000

1500

1000

500

–4 –3 –2 –1 0 1 2

VDD/VSS = ±15V
AVCC/DVCC/VDRIVE = 5V
INTERNAL REFERENCE
8192 SAMPLES

25
168

1532

3212

2806

392

57 00
0 07

01
7-

01
8

100

40
30 530

SUPPLY RIPPLE FREQUENCY (kHz)

P
S

R
R

 (
d

B
)

90

80

70

60

50

80 130 180 230 280 330 380 430 480

VDD

VSS

fSAMPLE = 250kSPS
±2 × VREF RANGE
INTERNAL REFERENCE
TA = 25°C
fIN = 10kHz
100nF ON VDD AND VSS

07
01

7-
01

9

90

85
–40 140

07
01

7-
02

0

TEMPERATURE (°C)

S
N

R
 (

d
B

)
89

88

87

86

–20 0 20 40 60 80 100 120

±10V RANGE
AVCC/DVCC/VDRIVE = 5.25V
VDD/VSS = ±16.5V

±5V RANGE
AVCC/DVCC/VDRIVE = 5V
VDD/VSS = ±12V

fSAMPLE = 250kSPS
fIN = 10kHz
INTERNAL REFERENCE

–90

–120
–60 140

07
01

7-
02

1

TEMPERATURE (°C)

T
H

D
 (

d
B

)

–95

–100

–105

–110

–115

–40 –20 0 4020 60 80 100 120

±10V RANGE
AVCC/DVCC/VDRIVE = 5.25V
VDD/VSS = ±16.5V

±5V RANGE
AVCC/DVCC/VDRIVE = 5V
VDD/VSS = ±12V

fSAMPLE = 250kSPS
fIN = 10kHz
INTERNAL REFERENCE

16. 

17. 

18. AD7656-1

19. (PSRR)

20. AD7656-1 (SNR)

21. AD7656-1 (THD)
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95
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70 110 150 190 230

fSAMPLE = 250kSPS
±2 × VREF RANGE
INTERNAL REFERENCE
TA = 25°C
fIN = 10kHz
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AVCC/DVCC/VDRIVE = 5V
VDD/VSS = ±12V
TA = 25°C
INTERNAL REFERENCE
±2 × VREF RANGE
30kHz ON SELECTED CHANNEL

110

100

90

80

70

20 40 60 80 100 120 140

07
01

7-
02

2
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TEMPERATURE (°C)
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U

R
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T
 (

m
A

)

±5V RANGE

±10V RANGE

AVCC/DVCC/VDRIVE = 5V
fSAMPLE = 250kSPS
FOR ±5V RANGE VDD/VSS = ±12V
FOR ±10V RANGE VDD/VSS = ±16.5V

07
01

7-
02

3

 

22. 

23. 

24. (PSRR) AVCC
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THD ( Bd ) 02 gol=

(INL) 
ADC ADC

½ LSB ½ LSB
 

(DNL) 
ADC 1 LSB

 

1 0 VIN AGND − 1 LSB
 

 

011 … 110
011 … 111 +4 × VREF − 1 LSB +2 × VREF − 1 

LSB  

 

10 … 000
10 … 001 −4 × VREF + 1 LSB −2 × VREF + 1 
LSB  

 

±1 LSB “ ”  

(SINAD) 
ADC

fSAMPLE/2  

N  

        SINAD = (6.02 N + 1.76) dB 

16 SINAD 98dB 14
86.04 dB 12 74dB

(THD) 
AD7656-

1/AD7657-1/ AD7658-1  

V1

V2 V3 V4 V5 V6  

ADC fSAMPLE/2

ADC  

(IMD) 
fa fb

mfa ± nfb m, n = 0, 1, 
2, 3 m n 0

(fa + fb) (fa − fb) (2fa + 
fb) (2fa − fb) (fa + 2fb) (fa − 2fb)  
AD7656-1/AD7657-1/AD7658-1 CCIF

THD
 

 

100kHz
30kHz

 

(PSR) 

“ ”

1

2
6

2
5

2
4

2
3

2
2

V
VVVVV ++++
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19 AD7656-1/AD7657-1/AD7658-1
f

ADC fSAMPLE ADC VDD VSS
200mV

        PSRR (dB) = 10 log(Pf/PfS)

Pf f ADC  
PfS fSAMPLE VDD VSS
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8. VDD/VSS

(V) (V) (V)

VDD/VSS

 (V) 

±4 × VREF 2.5 ±10 ±10 
±2 × VREF 2.5 ±5 ±5 

 

AD7656-1/AD7657-1/AD7658-1 AD7656/AD7657/ 
AD7658

ADC

RANGE RNGx ±4 × VREF ±2 × VREF

 

AD7656-1/AD7657-1/AD7658-1 SAR ADC
2.5V

CONVST CONVST 
A CONVST B CONVST C

ADC ADC
CONVST

ADC CONVST A V1
V2 CONVST B V3 V4

CONVST C V5 V6  

CONVST AD7656-1/AD7657-1/ 
AD7658-1 CONVST ADC

CONVST
BUSY

3 μs BUSY
CONVST A CONVST B CONVST C

CONVST BUSY
BUSY

 

AD7656-1/AD7657-1/AD7658-1
16/14/12

AD7656-1/AD7657-1/AD7658-1
ADC

4.5 MHz  

CONVST
CONVST
10ns

ADC
BUSY

AD7656-1/AD7657-1/AD7658-1
RANGE RNGx

RANGE
RNGx 1 ±2 × VREF

RANGE RNGx 0
±4 × VREF  

 

25 AD7656-1/AD7657-1/AD7658-1
D1 D2 ESD

VDD VSS 300mV

10mA 25 C1 4 pF
R1

3.5 kΩ C2 ADC
10 pF  

AD7656-1/AD7657-1/AD7658-1
VDD VSS

( 8) AD7656-
1/AD7657-1/ AD7658-1 4.75 V 5.25 V
AVCC ADC 4.75 V 5.25 V DVCC

2.7 V 5.25 V VDRIVE
 

D1

D2

VDD

C2R1
V1

VSS

C1

07
01

7-
02

4

 
25. 
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011 ... 111
011 ... 110

000 ... 001
000 ... 000
111 ... 111

–FSR/2 + 1/2LSB +FSR/2 – 3/2LSBAGND – 1LSB

ANALOG INPUT

A
D

C
 C

O
D

E

100 ... 010
100 ... 001
100 ... 000

07
01

7-
02

5

 

BUF SAR

REF

SAR

BUF SAR

SAR

BUF SAR

SAR

REFCAPA

REFIN/
REFOUT

REFCAPB

REFCAPC 07
01

7-
12

7

 

9. LSB

AD7656-1 AD7657-1 AD7658-1

±10 V ±5 V ±10 V ±5 V ±10 V ±5 V 

LSB 大小 0.305 mV 0.152 mV 1.22 mV 0.610 mV 4.88 mV 2.44 mV 
FS 范围 20 V/65,536 10 V/65,536 20 V/16,384 10 V/16,384 20 V/4096 10 V/4096 

ADC  

AD7656-1/AD7657-1/AD7658-1
LSB 1⁄2 LSB 3⁄2 LSB

AD7656-1 LSB FSR/65,536 AD7657-1
FSR/16,384 AD7658-1 FSR/4096

26

LSB ( 9)

REFIN/REFOUT AD7656-1/AD7657-
1/AD7658-1 2.5V

 

AD7656-1/AD7657-1/AD7658-1 2.5V
REFIN/REFOUT

REFCAPx

 

H/S SEL
0 REFEN/DIS 1

H/S SEL 1
DB9 1 1μF
REFIN/REFOUT

28 AD7656-1/AD7657-1/AD7658-1

AVCC AVCC AD7656-1/AD7657-
1/AD7658-1

AVCC AVCC 1 μF
AD7656-1/AD7657-1/AD7658-1

28
REFIN/REFOUT 1 μF

REFCAPx 1 μF
 

AVCC DVCC

RC  

AGND AGND DGND
AGND DGND

AD7656-1/AD7657-1
/AD7658-1  

26. AD7656-1/AD7657-1/AD7658-1

27. 

AD7656-1/AD7657-1/AD7658-1
27 ADC

REFCAPA REFCAPB
REFCAPC 1μF

DB8
DB14/REFBUFEN/DIS

REFCAPx
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07
01

7-
02

6

+

+ +

DVCC

+

DVCCAVCCAGND DGND VDRIVE DGND
VDD

AGND

+

VSS

AGND

+

+

REFCAPA, B, C

AGND

REFIN/OUT

AGND

D0 TO D15

RESET
CS
RD

BUSY

SER/PAR
H/S
W/B

RANGE

CONVST A, B, C

STBY VDRIVE

AD7656-1/
AD7657-1/
AD7658-1

1μF

μP/μC/DSP

1μF

1μF

1μF

1μF

1μF1μF

DIGITAL SUPPLY
VOLTAGE +3V OR +5VANALOG SUPPLY

VOLTAGE 5V

+9.5V TO +16.5V
SUPPLY

2.5V
REF

SIX ANALOG
INPUTS

–9.5V TO –16.5V
SUPPLY

PARALLEL
INTERFACE

 

 
28. 

VDRIVE VDRIVE

 

1 μF VDD VSS

AD7656-1/AD7657-1/AD7658-1
 

 

AD7656-1
550ns 16
(0.0015%)

AD7656-1 SNR THD
AD7656-1  

AD8021 AD8021 10 pF
AD8021

AD8022 AD8610 AD797 AD7656-1/AD7657-
1/AD7658-1  

AD7656-1/AD7657-1/AD7658-1
SER/PAR SEL

(W/B = 0) (W/B = 
1) AD7656-1/AD7657-
1/AD7658-1

CONVST A CONVST C

CONVST B BUSY

V1 V2 V5 V6
CONVST B V3 V4

ADC ADC
0  

(SER/PAR SEL = 0)

AD7656-1/AD7657-1/AD7658-1 16/14/12
ADC CONVST CONVST A CONVST 
B CONVST C ADC

AD7656-1/AD7657-1/AD7658-1 CONVST
CONVST CONVST

CONVST CONVST ADC
AD7656-1/AD7657-1/AD7658-1

tCONV 3 μs BUSY
BUSY

 

CONVST AD7656-
1/AD7657-1/ AD7658-1 ADC

CONVST A CONVST B CONVST C V1
V2 V3 V4 V5 V6 ADC

CONVST BUSY
CONVST

CONVST
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V1 V2 V3 V4 V5 V6

CONVST A,
CONVST B,
CONVST C

BUSY

CS

RD

DATA

tQUIET

t7
t8

t9

t4

t2

t3 t5

t6

tACQtCONV

t10

07
01

7-
02

7

 

 

LOW BYTE HIGH BYTEDB15 TO DB8

CS

RD

t3

t6 t7

t8

t4

t5

t9

07
01

7-
02

8

 

CS RD (W/B = 0)
AD7656-1/AD7657-1/AD7658-1

SER/PAR SEL
CS RD
CS RD DB0 DB15

CS RD
BUSY

ADC ( 29)
CONVST A CONVST B
V1 V2 V3 V4 CONVST A

CONVST C V1 V2 V5
V 6
AD7657-1 DB15 DB14 0 DB [13:0]

14 AD7658-1 DB [15:12]
0 DB [11:0] 12

CONVST ADC
CONVST

BUSY CONVST
 

CONVST
VDRIVE  

8 AD7656-1/AD7657-1/ 
AD7658-1 (W/B = 1)

DB7/HBEN/DCEN HBEN AD7656-1/ 
AD7657-1/AD7658-1

DB15 DB8 8
30 HBEN 16

DB15 DB8
HBEN DB15

DB8 HBEN
CONVST

ADC 12
16/14/12 DB[6:0]

29. (W/B = 0)

30. — W/B = 1 HBEN = 0
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DATADB15 TO DB8

CS

t13

t15

t14

t11t12

WR

07
01

7-
02

9

 

10. 1

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 

VC VB VA RNGC RNGB RNGA REFEN REFBUF 
 
1 0

11. 

DB15 VC 

DB14 VB 

DB13 VA 

DB12 RNGC 

DB11 RNGB 

DB10 RNGA 

DB9 REFEN 

DB8 REFBUF 

 

ADC  

H/S SEL ADC H/S SEL

CONVST A CONVST B CONVST C H/S 
SEL
DB15 DB13

8
CS WR DB[15:8] 31

10 11 ADC

AD7656-1/AD7657-1/AD7658-1 DB12
DB10 ADC  

0  

CONVST A
(H/S SEL = 1) CONVST B

CONVST C
ADC

 

RD CS WR
DB15 DB8

WR DB15 DB8

31. — (W/B = 0)

V5 V6
1

CONVST A V5 V6

V3 V4
1

CONVST A V3 V4

V1 V2
1

CONVST A V1 V2

0
1

0

REFCAPx 1

REFCAPx

V5 V6
1

±2 × VREF 0
±4 × VREF

V3 V4
1

±2 × VREF 0
±4 × VREF  

V1 V2
1

±2 × VREF 0
±4 × VREF
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(H/S SEL = 0) 

AD7656-1/AD7657-1/AD7658-1 RANGE
±2 × VREF ±4 × VREF

H/S SEL BUSY RANGE

RANGE BUSY
±2 × VREF

RANGE BUSY
±4 × VREF RESET

BUSY

(H/S SEL = 1) 

H/S SEL
DB

[12:10]
ADC

RNGx 1
±2 × VREF RNGx 0 ±4 

× VREF  

(SER/PAR SEL = 1) 

1 2 3 CONVST AD7656-1/ 
AD7657-1/AD7658-1
CONVST
CONVST BUSY

3 μs BUSY
BUSY CONVST A CONVST B
CONVST C CONVST BUSY

AD7656-
1/AD7657-1/AD7658-1

SER/PAR SEL CS SCLK
AD7656-1/AD7657-1/AD7658-1
DOUT DOUT A DOUT B DOUT 

C DOUT  

32 DOUT
32 32 SCLK AD7656-

1/AD7657-1/AD7658-1 CS
16 SCLK DOUT

SCLK
DOUT

DB0/SEL A DB1/SEL B DB2/SEL C
VDRIVE DOUT A DOUT 

C

DOUT A DOUT B DOUT A DOUT B
DB0/SEL A DB1/SEL B VDRIVE DB2/SEL C

DOUT
48-SCLK DOUT

AD7656-1/AD7657-1/ AD7658-1
SCLK

DOUT ADC 33
ADC DOUT

AD7656-1/AD7657-1/AD7658-1 DOUT 
A V1 V2 V5 DOUT B V3
V4 V6  

DOUT DOUT A
AD7656-1/AD7657-1/AD7658-1

DB0/SEL A VDRIVE DB1/SEL 
B DB2/SEL C DOUT

96-SCLK 32-SCLK
16-SCLK AD7656-1/ 

AD7657-1/AD7658-1
SCLK RD

DOUT
 

CONVST
ADC

A/D
CONVST B 64 SCLK

V3 V4
32 SCLK  
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32. DOUT
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COMPLIANT TO JEDEC STANDARDS MS-026-BCD 05
17

06
-A

TOP VIEW
(PINS DOWN)

1

16

17

33

32

48

4964

0.27
0.22
0.17

0.50
BSC

LEAD PITCH

12.20
12.00 SQ
11.80

PIN 1

1.60
MAX

0.75
0.60
0.45

10.20
10.00 SQ
9.80

VIEW A

 0.20
 0.09

1.45
1.40
1.35

0.08
COPLANARITY

VIEW A
ROTATED 90° CCW

SEATING
PLANE

0.15
0.05

7°
3.5°
0°

 

AD7656BSTZ-11 −40°C  +85°C 64  [LQFP] ST-64-2 
AD7656BSTZ-1-RL1

 −40°C  +85°C 64  [LQFP] ST-64-2 
AD7656YSTZ-11

 −40°C  +125°C 64  [LQFP] ST-64-2 
AD7656YSTZ-1-RL1

 −40°C  +125°C 64  [LQFP] ST-64-2 
AD7657BSTZ-11

 −40°C  +85°C 64  [LQFP] ST-64-2 
AD7657BSTZ-1-RL1

 −40°C  +85°C 64  [LQFP] ST-64-2 
AD7657YSTZ-11

 −40°C  +125°C 64  [LQFP] ST-64-2 
AD7657YSTZ-1-RL1

 −40°C  +125°C 64  [LQFP] ST-64-2 
AD7658BSTZ-11

 −40°C  +85°C 64  [LQFP] ST-64-2 
AD7658BSTZ-1-RL1

 −40°C  +85°C 64  [LQFP] ST-64-2 
AD7658YSTZ-11

 −40°C  +125°C 64  [LQFP] ST-64-2 
AD7658YSTZ-1-RL1

 −40°C  +125°C 64  [LQFP] ST-64-2 
EVAL-AD7656-1CBZ1, 2

   
EVAL-AD7657-1CBZ1, 2

   
EVAL-AD7658-1CBZ1, 2

   
EVAL-CONTROL BRD2Z3

   

 
1 Z = RoHS
2 EVAL-CONTROL /
3 PC CB ADI ADC ( EVAL-AD7656-1/
 AD7657-1/AD7658-1CB EVAL-CONTROL BRD2) 12V

39. 64 LQFP (ST-64-2) 
mm
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