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2 /4  
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4  
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AD7190B / 1

ADC
4.7 4800 Hz
1.17 1200 Hz sinc4

1.56 1600 Hz sinc3

2 24  FS > 1 sinc4 3

24 FS > 4 sinc3 3

“
”

“
”

±5  
(ppm)

±1 ppm  = 1

±15 
(ppm)

±5 ppm  > 1

4, 5 ±75/ μV
±0.5 μV

5  ±100/ nV/°C  = 1 16
±5 nV/°C  = 32 128
±5 nV/°C
25 nV/1000  ≥ 32

4 ±0.005 %  ±0.001%  = 1 AVDD = 5 V6

±0.0075 %  > 1
±1 ppm/°C
10 ppm/1000  = 1

95 dB  = 1 VIN = 1 V
100 dB  > 1 VIN = 1 V/ 110 dB

@ DC  100  dB  = 1 VIN = 1 V2

110 dB  > 1 VIN = 1 V/
@ 50 Hz, 60 Hz2 120 dB 10 Hz 50 ± 1 Hz 60 ± 1 Hz
@ 50 Hz, 60 Hz2 dB 50 ± 1 Hz(50 Hz )

60 ± 1 Hz(60 Hz )
2

Sinc4

@ 50 Hz, 60 Hz 100 dB 10 Hz 50 ± 1 Hz 60 ± 1 Hz
74 dB 50 Hz REJ607 = 1

50 ± 1 Hz 60 ± 1 Hz.
@ 50 Hz 96 dB 50 Hz 50 ± 1 Hz
@ 60 Hz 97 dB 60 Hz 60 ± 1 Hz

1

AVDD = 4.75 V 5.25 V DVDD = 2.7 V 5.25 V AGND = DGND = 0 V REFINx(+) = AVDD REFINx(−) = AGND
MCLK = 4.92 MHz TA = TMIN TMAX
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@ 50 Hz, 60 Hz 120 dB 10 Hz 50 ± 1 Hz 60 ± 1 Hz

82 dB 50 Hz REJ607 = 1
50 ± 1 Hz 60 ± 1 Hz.

@ 50 Hz 120 dB 50 Hz 50 ± 1 Hz
@ 60 Hz 120 dB 60 Hz 60 ± 1 Hz

Sinc3   
  

@ 50 Hz, 60 Hz 75 dB 10 Hz 50 ± 1 Hz 60 ± 1 Hz
60 dB 50 Hz REJ60 = 1

50 ± 1 Hz 60 ± 1 Hz.
@ 50 Hz 70 dB 50 Hz 50 ± 1 Hz
@ 60 Hz 70 dB 60 Hz 60 ± 1 Hz

  
@ 50 Hz, 60 Hz 100 dB 10 Hz 50 ± 1 Hz 60 ± 1 Hz

67 dB 50 Hz REJ607 = 1
50 ± 1 Hz 60 ± 1 Hz.

@ 50 Hz 95 dB 50 Hz 50 ± 1 Hz
@ 60 Hz 95 dB 60 Hz 60 ± 1 Hz

 
±VREF/ V VREF = REFINx(+) − REFINx(−)

 = 1 128
±(AVDD – 1.25 V)/ V /  > 1

AIN 2    
AGND − 50 mV  V  
AVDD + 50 mV V  
AGND + 250 mV  V  
AVDD − 250 mV V  
  
  

2 ±2 nA  = 1
±3 nA  > 1
±5  pA/°C  
  
±5  μA/V  = 1

±1  μA/V  > 1
±0.05  nA/V/°C

 ±1.6 nA/V/°C
 

REFIN AVDD V REFIN = REFINx(+) − REFINx(−).  
2 1 V

AVDD V  > 1
± (AVDD – 1.25 V)/

REFIN 2  AGND – 50 mV  V
AVDD + 50 mV V
7 μA/V
±0.03  nA/V/°C

1.3 nA/V/°C

AD7190B / 1
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2  

95 dB
0.3  V  
0.6  V

±2 °C 25°C
2815 /°C

RON 10 Ω
2  30 mA

AIN 500 nA

(P0 P3)
VOH

2 4 V AVDD = 5V, ISOURCE = 200 μA.
VOL

2 0.4 V AVDD = 5V, ISINK = 800 μA.
±100 nA
10  pF

/

4.92 ± 4% MHz /
50:50 %  

/ 2

4.9152 MHz
2.4576/5.12 MHz /

VINL 0.8  V DVDD = 5 V.
0.4  V DVDD = 3 V.

VINH 2.5  V DVDD = 3 V.
 3.5 V DVDD = 5 V.

±10 μA

VINH
2  2  V

VINL
2  0.8  V  

2 0.1/0.25 V /  
±10 μA

(DOUT/           )
VOH

2 DVDD − 0.6 V DVDD = 3 V, ISOURCE = 100 μA.
VOL

2 0.4  V DVDD = 3 V, ISINK = 100 μA.
VOH

2 4  V DVDD = 5 V, ISOURCE = 200 μA.
VOL

2 0.4  V DVDD = 5 V, ISINK = 1.6 mA.
±10 μA
10  pF

2   
1.05 × FS  V
−1.05 × FS  V
0.8 × FS  V
2.1 × FS  V

 RDY
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8

AVDD − AGND 4.75/5.25 V /
DVDD − DGND 2.7/5.25 V /

AIDD 1 mA 0.85 mA  = 1
1.3 mA 1.1 mA  = 1
4.5 mA 3.5 mA  = 8
4.75 mA 4 mA  = 8
6.2 mA 5 mA  = 16 128
6.75 mA 5.5 mA  = 16 128

DIDD 0.4 mA 0.35 mA DVDD = 3 V
0.6 mA 0.5 mA DVDD = 5 V
1.5 mA

IDD( ) 2 μA

1 TMIN = −40°C TMAX = +105°C
2

 

3 FS = FS9 FS0
4 

5 

6 (AVDD = 5 V  = 1 TA = 25°C)
7 REJ60 50 Hz REJ60 1 60 Hz 50 Hz/60 Hz
8 DVDD DGND
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TMIN TMAX (B ) / 1, 2   

t3 100  ns  SCLK
t4 100  ns  SCLK

  
t1 0  ns  CS DOUT/RDY

60  ns DVDD = 4.75 V 5.25 V
80  ns DVDD = 2.7 V 3.6 V

t2
3 0  ns  SCLK 4

60  ns DVDD = 4.75 V 5.25 V
80  ns DVDD = 2.7 V 3.6 V

t5
5, 6 10  ns  CS

80  ns  
t6 0  ns  SCLK CS
t7 10  ns  SCLK DOUT/RDY

  
t8 0  ns  CS SCLK 4  
t9 30  ns  SCLK
t10 25  ns  SCLK
t11 0  ns  CS SCLK

 

ISINK (1.6mA WITH DVDD = 5V,
100μA WITH DVDD = 3V)

ISOURCE (200μA WITH DVDD = 5V,
100μA WITH DVDD = 3V)

1.6V
TO

OUTPUT
PIN

50pF

07
64

0-
00

2

 
 2. 

 

 

 

 

 

2

AVDD = 4.75 V 5.25 V DVDD = 2.7 V 5.25 V AGND = DGND = 0 V 0 = 0 V 1 = DVDD

1 tR = tF = 5 ns(DVDD 10% 90%) 1.6 V
2 3 4
3 2 VOL VOH
4 SCLK SCLK
5 2 0.5 V

50 pF

6 RDY  
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t2
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t6
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t7

CS (I)

DOUT/RDY (O)

SCLK (I)

I = INPUT, O = OUTPUT

MSB LSB
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3

 
3. 

 

 

I = INPUT, O = OUTPUT

CS (I)

SCLK (I)

DIN (I) MSB LSB

t8

t9

t10

t11

07
64

0-
00

4

 
4. 
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TA = 25°C

3

Parameter  Rating  

AVDD AGND −0.3 V +6.5 V
DVDD AGND −0.3 V +6.5 V
AGND DGND −0.3 V +0.3 V

AGND −0.3 V AVDD + 0.3 V
AGND −0.3 V AVDD + 0.3 V 
DGND −0.3 V DVDD + 0.3 V
DGND −0.3 V DVDD + 0.3 V

AIN/ 10 mA  
−40°C +105°C 
−65°C +150°C 

 150°C  

260°C 

 4. 

θJA θJC

24 TSSOP 128 42 °C/W 

ESD

 

 

 

 

 

 
θJA

ESD( )

ESD
ESD



ADC
CS ADC
CS ADC 3 SCLK DIN DOUT
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NC = NO CONNECT

1

2

3

4

5

6

7

8

9

10

12

11

MCLK2

SCLK

CS
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MCLK1
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NC
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AIN2
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20

21
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23

24

19
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16

15

14

13

DOUT/RDY

SYNC

DVDD

AGND

DGND

AVDD

BPDSW

REFIN1(–)

AIN3

AIN4

REFIN1(+)

DIN

AD7190
TOP VIEW

(Not to Scale)

07
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0-
00

5

 
5. 

5. 

1 MCLK1 MCLK1 MCLK2

2 MCLK2 AD7190 4.92 MHz
MCLK2

AD7190 MCLK1 MCLK2
CMOS MCLK2 MCLK1

3 SCLK  ADC
SCLK

ADC
4 CS 

5 P3 AVDD AGND
6 P2 AVDD AGND
7 P1/REFIN2(+) / , AVDD AGND

REFSEL = 1 REFIN2(+) REFIN2(+) REFIN2(−)
REFIN2(+) AVDD AGND + 1 V (REFIN2(+) − REFIN2(−)) AVDD

1 V AVDD

8 P0/REFIN2(−) / , AVDD AGND
REFSEL = 1 REFIN2(-) AGND AVDD - 1 V  

9 NC AGND  
10 AINCOM AIN1 AIN4  

11 AIN1  AIN2
AINCOM  

12 AIN2 AIN2
AINCOM  



AD7190
SYNC

SYNC
RDY SYNC DVDD
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13 AIN3 AIN4
AINCOM

14 AIN4 AIN3
AINCOM  

15 REFIN1(+)  REFIN1(+) REFIN1(−)
REFIN1(+) AVDD AGND + 1 V (REFIN1(+) − REFIN1(−)) AVDD

1 V AVDD
16 REFIN1(−)  AGND AVDD - 1 V
17 BPDSW AGND
18 AGND 
19 DGND  
20 AVDD 4.75 V 5.25 V AVDD DVDD  
21 DVDD 2.7 V 5.25 V DVDD AVDD  
22 SYNC 

23 DOUT/RDY / DOUT/RDY
ADC
DOUT/RDY

DOUT/RDY
DOUT/RDY CS

/ SCLK DOUT/RDY SCLK

24 DIN  ADC ADC
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SINC
4

6. (nV)

( ) (Hz) (ms) G = 1 G = 8 G = 16 G = 32 G = 64 G = 128 

1023 4.7 852.5 250 38 21 12 10 8.5 
640 7.5  533 310 45 25 16 12 10.5 
480 10  400 330 50 30 18 14 11.5 
96 50 80 900 125 78 45 33 28 
80 60 66.7 970 140 88 52 36 31 
32 150 26.7 1460 215 125 75 55 48 
16 300 13.3 1900 285 170 100 75 67 
5 960 4.17 3000 480 280 175 140 121 
2 2400 1.67 5000 780 440 280 220 198 
1 4800 0.83 14,300 1920 1000 550 380 295 

 

7. ( )

( ) (Hz) (ms) G = 11  G = 81  G = 161  G = 321  G = 641  G = 1281  

1023 4.7 852.5 24 (22.5) 24 (22) 24 (22) 24 (22) 24 (21) 23 (20.5) 
640 7.5  533 24 (22) 24 (22) 24 (22) 24 (21.5) 23.5 (21) 23 (20) 
480 10  400 24 (22) 24 (22) 24 (21.5) 24 (21.5) 23.5 (20.5) 22.5 (20) 
96 50  80 23.5 (20.5) 23.5 (20.5) 23 (20) 22.5 (20) 22 (19.5) 21.5 (18.5) 
80 60 66.7 23.5 (20.5) 23 (20.5) 22.5 (20) 22.5 (20) 22 (19.5) 21.5 (18.5) 
32 150 26.7 22.5 (20) 22.5 (19.5) 22.5 (19.5) 22 (19.5) 21.5 (18.5) 20.5 (18) 
16 300  13.3 22.5 (19.5) 22 (19.5) 22 (19) 21.5 (19) 21 (18.5) 20 (17.5) 
5 960 4.17 21.5 (19) 21.5 (18.5) 21 (18.5) 21 (18) 20 (17.5) 19.5 (16.5) 
2 2400  1.67 21 (18) 20.5 (18) 20.5 (17.5) 20 (17.5) 19.5 (16.5) 18.5 (16) 
1 4800 0.83 19.5 (16.5) 19.5 (16.5) 19.5 (16.5) 19 (16.5) 18.5 (16) 18 (15.5) 
 
1 (p-p)
  

AD7190 sinc4 sinc3

AD7190  

AD7190

sinc4 sinc3

5 V
ADC

0 V
(p-p)

½ LSB
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SINC
3

8. (nV)

1023 4.7 639.4 270 42 23 13.5 10.5 9 
640 7.5  400 320 50 27 17 13 11.5 
480 10  300 350 60 35 19 15 12.5 
96 50  60 1000 134 86 50 35 29 
80 60 50 1050 145 95 55 40 32 
32 150 20 1500 225 130 80 58 50 
16 300 10 1950 308 175 110 83 73 
5 960 3.125 4000 590 330 200 150 133 
2 2400 1.25 56,600 7000 3500 1800 900 490 
1 4800 0.625 442,000 55,000 28,000 14,000 7000 3450 

 

9. ( )

      

1023 4.7 639.4 24 (22.5) 24 (22) 24 (22) 24 (21.5) 24 (21) 23 (20.5) 
640 7.5  400 24 (22) 24 (22) 24 (21.5) 24 (21.5) 23.5 (21) 22.5 (20) 
480 10  300 24 (22) 24 (21.5) 24 (21.5) 24 (21) 23.5 (20.5) 22.5 (20) 
96 50  60 23.5 (20.5) 23 (20.5) 23 (20) 22.5 (20) 22 (19.5) 21.5 (18.5) 
80 60 50 23 (20.5) 23 (20.5) 22.5 (20) 22.5 (19.5) 22 (19) 21 (18.5) 
32 150 20 22.5 (20) 22.5 (19.5) 22 (19.5) 22 (19) 21.5 (18.5) 20.5 (18) 
16 300  10 22.5 (19.5) 22 (19) 22 (19) 21.5 (18.5) 21 (18) 20 (17.5) 
5 960 3.125 21.5 (18.5) 21 (18.5) 21 (18) 20.5 (18) 20 (17.5) 19 (16.5) 
2 2400  1.25 17.5 (14.5) 17.5 (14.5) 17.5 (14.5) 17.5 (14.5) 17.5 (14.5) 17.5 (14.5) 
1 4800 0.625 14.5 (11.5) 14.5 (11.5) 14.5 (11.5) 14.5 (11.5) 14.5 (11.5) 14.5 (11.5) 
 
1 (p-p)
 
 

( ) (Hz) (ms) G = 1 G = 8 G = 16 G = 32 G = 64 G = 128 

( ) (Hz) (ms) G = 11 G = 81 G = 161 G = 321 G = 641 G = 1281
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SINC
4

10. (nV)

1023 1.175 1702 177 27 15 8.5 7 6 
640 1.875 1067 219 32 18 11.5 8.5 7.5 
480 2.5 800 234 36 21 13 10 8.5 
96 12.5 160 637 89 55 32 24 20 
80 15 133 686 99 63 37 26 22 
32 37.5 53 1033 152 89 53 39 34 
16 75 26.7 1343 202 120 71 53 48 
5 240 8.33 2121 340 198 124 99 86 
2 600 3.33 3536 552 311 198 156 140 
1 1200 1.67 10,200 1360 707 389 26 209 

 

11. ( )

 

1023 1.175 1702 24 (23) 24 (22.5) 24 (22.5) 24 (22.5) 24 (21.5) 23.5 (21) 
640 1.875  1067 24 (22.5) 24 (22.5) 24 (22.5) 24 (22) 24 (21.5) 23.5 (20.5) 
480 2.5  800 24 (22.5) 24 (22.5) 24 (22) 24 (22) 24 (21) 23 (20.5) 
96 12.5 160 24 (21) 24 (21) 23.5 (20.5) 23 (20.5) 22.5 (20) 22 (19) 
80 15 133 24 (21) 23.5 (21) 23.5 (20.5) 23 (20.5) 22.5 (20) 22 (19) 
32 37.5 53 23 (20.5) 23 (20) 23 (20) 22.5 (20) 22 (19) 21 (18.5) 
16 75  26.7 23 (20) 22.5 (20) 22.5 (19.5) 22 (19.5) 21.5 (19) 20.5 (18) 
5 240 8.33 22 (19.5) 22 (19) 21.5 (19) 21.5 (18.5) 20.5 (18) 20 (17) 
2 600 3.33 21.5 (18.5) 21 (18.5) 21 (18) 20.5 (18) 20 (17) 19 (16.5) 
1 1200 1.67 20 (17) 20 (17) 20 (17) 19.5 (17) 19 (16.5) 18.5 (16) 
 
1 (p-p)
 
 

( ) (Hz) (ms) G = 1 G = 8 G = 16 G = 32 G = 64 G = 128 

( ) (Hz) (ms) G = 11 G = 81 G = 161 G = 321 G = 641 G = 1281
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SINC
3

12. (nV)

1023 1.56 1282 191 30 16.5 10 8 6.5 
640 2.5  800 226 36 19 12 9 8.5 
480 3.33 600 248 43 25 14 11 9 
96 16.6 120 708 95 61 36 25 21 
80 20 100 743 103 68 39 29 23 
32 50 40 1061 159 92 57 41 36 
16 100 20 1380 218 124 78 59 52 
5 320 6.25 2829 418 234 142 106 94 
2 800 2.5 40,100 4950 2475 1273 637 347 
1 1600 1.25 312,550 38,540 19,800 9900 4950 2440 

13. ( )

1023 1.56 1282 24 (23) 24 (22.5) 24 (22.5) 24 (22) 24 (21.5) 23.5 (21) 
640 2.5  800 24 (22.5) 24 (22.5) 24 (22) 24 (22) 24 (21.5) 23 (20.5) 
480 3.33  600 24 (22.5) 24 (22) 24 (22) 24 (21.5) 24 (21) 23 (20.5) 
96 16.6 120 24 (21) 23.5 (21) 23.5 (20.5) 23 (20.5) 22.5 (20) 22 (19) 
80 20 100 23.5 (21) 23.5 (21) 23 (20.5) 23 (20) 22.5 (19.5) 21.5 (19) 
32 50 40 23 (20.5) 23 (20) 22.5 (20) 22.5 (19.5) 22 (19) 21 (18.5) 
16 100  20 23 (20) 22.5 (19.5) 22.5 (19.5) 22 (19) 21.5 (18.5) 20.5 (18) 
5 320 6.25 22 (19) 21.5 (19) 21.5 (18.5) 21 (18.5) 20.5 (18) 19.5 (17) 
2 800 2.5 18 (15) 18 (15) 18 (15) 18 (15) 18 (15) 18 (15) 
1 1600 1.25 15 (12) 15 (12.5) 15 (12) 15 (12) 15 (12) 15 (12) 
 
1 (p-p)
 

( ) (Hz) (ms) G = 1 G = 8 G = 16 G = 32 G = 64 G = 128 

( ) (Hz) (ms) G = 11 G = 81 G = 161 G = 321 G = 641 G = 1281



1( )
RDY ( ) SCLK

DOUT
01011100

RDY 01011000
ADC DIN

DIN 40 1 ADC
DIN

0 1
0

0 WEN 7

AD7190
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 CR7  CR6  CR5  CR4  CR3  CR2  CR1  CR0  

WEN(0)  R/W(0)  RS2(0)  RS1(0)  RS0(0)  CREAD(0)  0(0)  0(0)  

14. 

CR7  WEN 

CR6  R/W 0
1

CR5 CR3 RS2 RS0 ADC
15

CR2  CREAD  

CR1 CR0   0

15. 

RS2  RS1  RS0  

0  0  0  8
0  0  0  8
0  0  1  24
0  1  0  24
0  1  1  / 24 /32
1  0  0  ID 8
1  0  1  GPOCON 8
1  1  0  24
1  1  1  24

ADC
“ ” 1

“ ” 0  

 

(RS2, RS1, RS0 = 0, 0, 0) 

8

ADC
40

DIN
ADC 14

CR0 CR7 CR
CR7

/



(RS2, RS1, RS0 = 0, 0, 1 /  = 0x080060)

(RS2, RS1, RS0 = 0, 0, 0 /  = 0x80)
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SR7  SR6  SR5  SR4  SR3  SR2  SR1  SR0  

RDY(1)  ERR(0)  NOREF(0)  Parity(0)  0(0) CHD2(0) CHD1(0)  CHD0(0)  

16. 

SR7  RDY ADC ADC ADC
DRY

SYNC DOUT/DRY
ADC

SR6  ERR  ADC DRY ERR
ADC 0 1

SR5  NOREF  (REFIN1 REFIN2)
1

REFDET 1 NOREF

SR4  Parity ENPAR 1
Parity 1

DAT_STA DAT_STA

SR3 0 0
SR2 to SR0  CHD2 to 

CHD0  

MR23 MR22 MR21 MR20 MR19 MR18 MR17 MR16 

MD2(0) MD1(0) MD0(0) DAT_STA(0) CLK1(1) CLK0(0)  0 0 

MR15  MR14  MR13  MR12  MR11  MR10  MR9  MR8  

Sinc3(0)   0 ENPAR(0) 0 Single(0) REJ60(0) FS9(0)  FS8(0)  
MR7 MR6 MR5 MR4 MR3 MR2 MR1 MR0 

FS7(0)  FS6(1) FS5(1) FS4(0) FS3(0) FS2(0) FS1(0)  FS0(0)  

AD7190

8 ADC 0
RS2 RS1 RS0 16 SR0 SR7 SR

SR7 /

24
17 MR0 MR23 MR MR23

/
RDY



17. 

 
MR23  MR21  MD2  MD0  AD7190 18
MR20 DAT_STA DAT_STA

MR19  MR18  CLK1  CLK0  AD7190 4.92 MHz
AD7190 AD7190 50 Hz/60 Hz

CLK1   CLK0  ADC

0  0  MCLK1 MCLK2
0  1  MCLK2
1  0  4.92 MHz MCLK2
1  1  4.92 MHz MCLK2

MR17  MR16   0
MR15 SINC3  Sinc3 sinc4 sinc3

sinc4 sinc3 fADC
sinc3 3/fADC sinc4 4/fADC sinc4

50 Hz/60 Hz
FS 5 sinc4

sinc3

MR14  0
MR13 ENPAR ENPAR

DAT_STA DAT_STA

MR12  0

 = (fmod/64)/FS 

 = (fmod/64)/(N x FS)

MR11 Single AD7190 ADC

MR10 REJ60 sinc 50 Hz 60 Hz sinc
50 Hz REJ60 60 Hz 50 Hz/60 Hz

MR9  MR0  FS9  FS0  10

6 13

FS FS0 FS9 1 1023 fmod MCLK/16
4.92 MHz MCLK 4.69 Hz 4.8 kHz

FS FS0 FS9 1 1023 fmod MCLK/16
4.92 MHz MCLK 4.69/N Hz 4.8/N kHz N sinc

sinc N x /2

AD7190
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18. 

MD2  MD1  MD0  

0  0  0  ( ) ADC
DOUT/RDY RDY CREAD 1( )

SCLK DOUT
ADC ADC

( )

0  0  1  ADC
1 ms ADC RDY

ADC
RDY ( )

0  1  0  ADC

0  1  1  AD7190
AD7190

1  0  0  RDY RDY
ADC

1  0  1  RDY
RDY ADC

1  1  0  CH7 CH0
RDY RDY ADC

1  1  1  CH7 CH0
RDY  ADC

AD7190
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(RS2, RS1, RS0 = 0, 1, 0 /  = 0x000117) 

24 ADC
 

19 CON0 CON23 CON CON23
/



 
CON23 CON22 CON21 CON20 CON19 CON18 CON17 CON16 

Chop(0) 0(0) 0(0) REFSEL(0) 0(0) 0(0) 0(0) (0) 
CON15  CON14  CON13  CON12  CON11  CON10  CON9  CON8  

CH7(0)  CH6(0) CH5(0) CH4(0) CH3(0) CH2(0) CH1(0) CH0(1) 
CON7 CON6 CON5 CON4 CON3 CON2 CON1 CON0 

Burn(0)  REFDET(0)  0(0)  BUF(1)  U/B (0) G2(1)  G1(1)  G0(1)  

19. 

 
CON23 Chop Chop Chop ADC

FS = 96 sinc4

80 ms 160 ms
FS 96 sinc4 20 ms 80 ms

CON22, CON21  0
CON20  REFSEL ADC

REFSEL  
0  REFIN1(+) REFIN1(−)

1 P1/REFIN2(+) P0/REFIN2(-)
CON19  CON16  0
CON15  CON8 CH7  CH0 AD7190 20 AD7190

CON7 Burn 1 500 nA Burn = 0

CON6  REFDET  ADC 0.6 V
NOREF ADC

CON5  0
CON4  BUF  

AGND 50 mV AVDD 50 mV
250 mV

CON3  U/B 

CON2  CON0 G2  G0  ADC

G2 G1 G0 ADC (5 V )  
0 0 0 1  ±5 V 
0 0 1  
0 1 0  
0 1 1 8 ±625 mV 
1 0 0 16 ±312.5 mV 
1 0 1 32 ±156.2 mV 
1 1 0 64 ±78.125 mV 
1 1 1 128 ±39.06 mV 
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20. 

CHD[2:0]CH7 CH6 CH5 CH4 CH3 CH2 CH1 CH0 AIN(+) AIN(-)

       1 AIN1 AIN2 000 0 
      1  AIN3 AIN4 001 1 

    1    AIN2 AIN2 011 0 
   1     AIN1 AINCOM 100 0 
  1      AIN2 AINCOM 101 1 
 1       AIN3 AINCOM 110 2 
1        AIN4 AINCOM 111 3 

AD7190
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(RS2, RS1, RS0 = 0, 1, 1 /  = 0x000000) 

ADC 24
RDY /

DAT_STA 1
24

LSB
CHD2 CHD0

ID

RS2, RS1, RS0 = 1, 0, 0 /  = 0xX4 

ID AD7190

GPOCON  

(RS2, RS1, RS0 = 1, 0, 1 /  = 0x00)

GPOCON 8

 

21 GPOCON GP0
GP7 GP GPOCON
GP7 /

1



 
GP7  GP6  GP5  GP4  GP3  GP2  GP1  GP0  

0(0)  BPDSW(0)  GP32EN(0)  GP10EN(0)  P3DAT(0)  P2DAT(0) P1DAT(0) P0DAT(0) 

21. 

 
GP7  0  0
GP 6  BPDSW  BPDSW AGND

30 mA BPDSW ADC

GP5  GP32EN  P3 P2 GP32EN P3 P2 GP32EN P3
P2 P3DAT P2DAT

GP4  GP10EN  P1 P0 GP10EN P1 P0 GP10EN P1
P0 P1DAT P0DAT REFSEL 1 P1 P0

REFIN2

GP3  P3DAT P3 GP32EN P3DAT P3 P3DAT P3
P3DAT P3 GPOCON GP32EN P3

DAT P3
GP2 P2DAT P2 GP32EN P2DAT P2 P2DAT P2

P2DAT P2 GPOCON GP32EN P2
DAT P2

GP1 P1DAT P1 GP10EN P1DAT P1 P1DAT P1
P1DAT P1 GPOCON GP10EN P1

DAT P1
GP0 P0DAT P0 GP10EN P0DAT P0 P0DAT P0

P0DAT P0 GPOCON GP10EN P0
DAT P0

AD7190
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(RS2, RS1, RS0 = 1, 1, 0 /  = 0x800000) 

ADC
0x800000 AD7190

24 /

AD7190

(RS2, RS1, RS0 = 1, 1, 1 /  = 0x5XXXX0) 

24 ADC
AD7190

/
ADC

1
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19. Sinc4 (50 Hz )

MCLK1 MCLK2 P0/REFIN2(–) P1/REFIN2(+)

DVDD DGND

5V

AIN1IN+

IN–

OUT– OUT+
AIN2
AIN3
AIN4
AINCOM

REFIN1(–)

BPDSW

AGND

AD7190

REFIN1(+) REFERENCE
DETECT

SERIAL
INTERFACE

AND
CONTROL

LOGIC

TEMP
SENSOR

CLOCK
CIRCUITRY

AVDD

AGND

DOUT/RDY

DIN

SCLK

CS

SYNC

P3

P2

AVDDAGND

Σ-Δ
ADC

PGAMUX

07
64

0-
01

2

 
18.

AD7190
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ADC

fADC = fCLK/(1024 × FS[9:0])

tSETTLE = 4/fADC 

tSETTLE = 3/fADC 

AD7190 ADC Σ-Δ
PGA

 

18
 

Σ-Δ ADC AD7190
sinc3 sinc4

SINC3 SINC3 0
sinc4 SINC3 1 sinc3  

(<1 kHz)
sinc4

 

sinc4 50 Hz/60 Hz

(±1 Hz)

sinc3  

ADC

 
fADC

fCLK = 4.92 MHz  
FS[9:0] FS9 FS0  

4.7 Hz 4800 Hz FS[9:0]
1 1023  

sinc3 sinc4 sinc4
 

sinc3  

19 20 50 Hz sinc4 sinc3
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21. Sinc4 (12.5 Hz )
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22. Sinc3 16.6 Hz

 

 

AD7190
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20. Sinc3 (50 Hz )

sinc4 120 dB
50 Hz (±1 Hz) sinc3 100 dB

sinc4 53 dB sinc3

40 dB  

sinc4 3 dB  

sinc3 3 dB  
 

ADC

sinc

 

ADC sinc4
 

sinc3  

 
fADC  
fCLK = 4.92 MHz  

FS[9:0] FS9 FS0  

FS[9:0] 1 1023 sinc4

1.173 Hz 1200 Hz sinc3

1.56 Hz 1600 Hz sinc3 sinc4

 

FS
[9:0]

 

sinc3 sinc4 f3dB  

21 22 sinc4 sinc3

f3dB = 0.23 × fADC 

tSETTLE = 2/fADC 

f3dB = 0.24 × fADC 

f3dB = 0.272 × fADC

fADC = fCLK/(4 × 1024 × FS[9:0]) 

fADC = fCLK/(3 × 1024 × FS[9:0]) 
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25. Sinc4

12.5 Hz REJ60 = 1
0
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26. Sinc3

(16.7 Hz REJ60 = 1)
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23. Sinc4 (50 Hz REJ60 = 1)
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24. Sinc3 (50 Hz REJ60 = 1)

AD7190
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50 Hz/60 Hz  

50 Hz 50 Hz
60 Hz 60 Hz

10 Hz 50 Hz/60 Hz
REJ60 50 Hz/60 Hz

50 Hz REJ60 1
50 Hz 60 Hz  

23 24 sinc4 sinc3

50 Hz REJ60 1

sinc4 50 Hz/60 Hz sinc3

sinc4  

50 Hz/60 Hz
REJ60 1 sinc4

12.5 Hz 50 Hz/60 Hz
sinc3 16.7 Hz

50 Hz/60 Hz 25 26 REJ60
1

SINGLE 1
 

50 Hz 128 AD7190
18.5

50 Hz AD7190 17.5
19 50 Hz

sinc4 ( ) 27
50 Hz(sinc4 )

50 Hz
50 Hz ADC 12.5 Hz

fADC = 1/tSETTLE 



 
RDY

CONVERSIONS
CHANNEL A CHANNEL B

1/fADC

CHANNEL C

07
64

0-
01

9

 
28. 
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27. Sinc4 (50 Hz )

 

 

AD7190
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50 Hz/60 Hz 12.5 Hz
REJ60

3 dB 53 dB

AD7190

SPI
 

CH0 CH7
ADC

RDY
24

DAT_STA 1

ADC
AD7190

RDY
 

RDY
AD7190
ADC

 

tSETTLE × 

sinc4

1/fADC 
 

N

“ ” AD7190

 

AD7190 CS DIN SCLK
DOUT/RDY DIN
DOUT/RDY SCLK

DIN
DOUT/RDY SCLK

DOUT/RDY

CS
CS

AD7190

tSETTLE fADC

4/(fADC × N)



 

DIN

SCLK

DOUT/RDY

CS

0x08 0x58

DATA

0x280060
07

64
0-

02
1

 
29.

 

AD7190
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3 4 AD7190  
3 AD7190
4

DOUT/RDY

CS
SCLK DIN DOUT/RDY AD7190

RDY
  

CS
SCLK

AD7190 CS
DSP DSP CS

SCLK (MSB) CS
SCLK

1 DIN
1 AD7190 DIN 40

500 μs

AD7190
29 31

AD7190
MD2 MD1 MD0 0 0 1

AD7190
1 ms  

DOUT/RDY
DOUT/RDY CS

DOUT/RDY
DOUT/RDY

ADC
DOUT/RDY

DOUT/RDY ADC

ADC

DAT_STA 1

LSB



DIN

SCLK

DOUT/RDY

CS

0x58 0x58

DATA DATA

07
64

0-
02

2

 
30.
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AD7190
RDY CS

DOUT/RDY

DOUT/RDY

ADC

DOUT/RDY
ADC  

DAT_STA 1



 

DIN

SCLK

DOUT/RDY

CS

0x5C

DATA DATA DATA

07
64

0-
02

3

 
31.

 

AD7190
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AD7190
DOUT/RDY

01011100
ADC SCLK

DOUT/RDY ADC
 

DOUT/RDY
ADC SCLK

DOUT/RDY DOUT/RDY

AD7190

RDY
01011000 ADC

DIN
DIN 40 1 ADC

DIN
 

ADC

DOUT/RDY SCLK
DOUT/RDY

DAT_STA 1



22. 20 R-C

C (pF)  R (Ω)  

50  1.4 k  
100  850 
500  300 
1000  230 
5000  30 

AD7190
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AD7190 /
BUF

1

(RTD)
 

BUF = 0

ADC
22 20

1 /

AGND + 250 mV
AVDD – 250 mV

 

AGND – 50 mV AVDD 
+ 50 mV
AGND  

PGA 

(PGA) PGA
AD7190

128 8.5 nV
4.7 Hz 23 20.5

 

G2 G0 AD7190
1 8 16 32 64 128 2.5 V

0 mV - 19.53 mV 0 V - 2.5 V
±19.53 mV ±2.5 V  

(AVDD − 1.25 V)/
PGA AVDD = 5 V

AD7190 0 - 3.75 V/
±3.75 V/

 
AD7190

AGND AINCOM

AINCOM 2.5 V AD7190 AIN1
2 2.5 V

AIN1 2.5 V 3.75 V AINCOM
2.5 V AD7190 AIN1

2 AIN1 1.25 V 3.75 V  

/ U/B
 

 
ADC

00...00
100...000

111...111  
    

ADC
000...000

100...000
111...111  
    

 
AIN  
gain PGA (1 128)  
N = 24  

 
AD7190 4.92 MHz ±4%

/
CLK1 CLK0
MCLK1 MCLK2

AD7190 MCLK1 MCLK2 15 pF
MCLK2 MCLK1

 = (2N × AIN × gain)/VREF

 = 2N – 1 × [(AIN × gain/VREF) + 1]
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MCLK2
ADC

ADC

SYNC

AD7190 500 nA AVDD

AIN(+) AIN(−) AGND
AIN(+) AIN(−)

AINCOM

(Burn)

 

NOREF 1

0 V
 

ADC

REFIN1(x) REFIN2(x) REFSEL
AD7190 REFIN2(x)

REFSEL 1
 

AGND AVDD

R-C
REFIN (REFINx(+) − REFINx(−)) AVDD

AD7190 1 V AVDD

AD7190

AD7190 2.5 V ADR421
ADR431

 

( ADR431)
REFINx(+)

REFINx  

AD7190
REFDET

1 REFINx(+) REFINx(–)
0.3 V 0.6 V AD7190

NOREF
1 AD7190 NOREF

1
NOREF ADC

1 AD7190
NOREF

ERR

ERR  

AD7190 1
40 1

500 μ
s SCLK
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SYNC

SYNC
SYNC

  

AD7190
SYNC

AD7190
SYNC AD7190

SYNC

AD7190 SYNC
AD7190

AD7190   

SYNC
SYNC

SYNC

SYNC SYNC
RDY

ADC sinc4

 
AD7190 CH2

CH2 1

0 K 0x800000
25°C

2815 /°C
 

±2 °C  

5 V 350 Ω
15 mA

18
30 mA

10 Ω  

AD7190 P0 P1 P2 P3
GPOCON GP32EN GP10EN

GPOCON P0DAT
P3DAT P0DAT P3DAT

AVDD DVDD

GPOCON P0DAT P3DAT
 

AD7190

AD7190
SYNC AD7190

(K) = (  – 0x800000)/2815 K 

(°C) = (K) – 273



23. 

(%)

8 −0.11 
16 −0.20 
32 −0.23 
64 −0.29 
128 −0.39 

AD7190
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AD7190 ADC

1
ENPAR 1

24

DAT_STA 1

24 1 24
11 1 1

1
1  

1 2
1

 

AD7190

MD2 MD0
ADC ADC

 

MD2 MD0
DOUT/RDY RDY

RDY DOUT/RDY
CF AD7190

ADC

ADC ADC  

ADC

RDY DOUT/RDY

tSETTLE sinc4 4/fADC sinc3

3/fADC

ADC

tSETTLE,(2/fADC)
tSETTLE  

1
tSETTLE

2 × tSETTLE

 

tSETTLE

 

FS[9:0] 16 FS
[9:0] FS9 FS0 10

10 Hz
50 Hz

 

100 μV/

 

AD7190
1 5 V 5 V

0.001% 23
1

0.001%
0.0075%
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AD7190
EEPROM

ADC
24

 

AD7190

R-C
100 Ω

0.1 μF
0.01 μF AGND

AD7190
AD7190

 

ADC (PCB)

 

AD7190 AGND
DGND

AD7190

AGND DGND
AD7190

AD7190 AGND
 

AGND  

AD7190
AD7190

 

ADC 10 μF
0.1 μF AGND

DGND 0.1 μF
AD7190

AVDD DVDD AVDD

AD7190
AVDD AGND

AD7190 DVDD DGND



MCLK1 MCLK2 P0/REFIN2(–) P1/REFIN2(+)

DVDD DGND

5V

AIN1IN+

IN–

OUT– OUT+
AIN2
AIN3
AIN4
AINCOM

REFIN1(–)

BPDSW

AGND

AD7190

REFIN1(+) REFERENCE
DETECT

SERIAL
INTERFACE

AND
CONTROL

LOGIC

TEMP
SENSOR

CLOCK
CIRCUITRY

AVDD

AGND

DOUT/RDY

DIN

SCLK

CS

SYNC

P3

P2

AVDDAGND

Σ-Δ
ADC

PGAMUX

07
64

0-
02

4
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AD7190
Σ-Δ

 

32 AD7190
OUT+ OUT–

5 V 2 mV/V
10 mV

ADC
 

AD7190

AD7190

AD7190  

32
R-C

100 Ω 0.1 μF
0.01 μF

AGND

32. ( )



 

24 13

121
6.40 BSC

4.50
4.40
4.30

PIN 1

7.90
7.80
7.70

0.15
0.05

0.30
0.19

0.65
BSC

1.20
MAX

0.20
0.09

0.75
0.60
0.45

8°
0°

SEATING
PLANE

0.10 COPLANARITY

COMPLIANT TO JEDEC STANDARDS MO-153-AD  
33. 24 [TSSOP] (RU-24)

AD7190BRUZ1 –40°C  +105°C  24 TSSOP  RU-24  
AD7190BRUZ-REEL1 –40°C  +105°C  24 TSSOP  RU-24  
EVAL-AD7190EBZ1   
 
1 Z = RoHS 
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