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10.41ISENSE1
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12-BIT
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100kΩ 200kΩ
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DAC

1

  /

12 
( INL) ±1 ±3 LSB  

(DNL) ±0.3 ±1 LSB  
2.5 8 mV  

DAC 15.51 mV DAC OUTV+ = 5.0 V 

DAC 2 mV DAC OUTV+ = 15.0 V 
±8.575 mV  TA= −40°C +105°C

 ±2 mV TA= 25°C
±5 ppm/°C  

±0.025 ±0.155 % FSR  
±5 ppm/°C  

    
DAC

0 2 × VREF V  0 V 5 V(2.5 V )
0 10 V 0 V 15 V

OFFSET IN x  = 2/3 × VREF
0 V 2 × VREF  

0 5 VOUT = 3 VOFFSET − 2 × VREF + VDAC, DAC HIGH-Z = 0 V
 1.667 5 VOUT = OFFSET IN x, DAC HIGH-Z = VDRIVE 
DC 2

 75 kΩ  100 kΩ VREF 200 kΩ AGND 47
2 8 μs 1/4 3/4 1/2 LSB SCL

2 1.1 V/μs 
2 40 mA  
2 ±10 mA  / 200 mV

2 10 nF RL = ∞
DC 2 1 Ω  

 
2.49 2.5 2.51 V  25°C ±0.4% AVDD = DVDD = 4.5 V 5.5 V
0 AVDD− 2 V  

100 125 μA VREF = 2.5 V
2 20 pF 

VREF
2 25 Ω  

10 25 ppm/°C 

 
1

2

 

AVDD = DVDD = 4.5 V 5.5 V AGND = DGND = 0 V 2.5 V VDRIVE = 2.7 V 5.5 V TA =−40°C
+105°C DAC OUTV+ AB DAC OUTV+ CD = 4.5 V 16.5 V OFFSET IN x DAC 0 V 5 V

DAC DAC OUTV+ 15.5 mV DAC OUTV+ DAC 2 mV
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ADC

2

/

 
12 

(INL)1
 ±0.5 ±1 LSB  

 ±0.5 ±1.5 LSB 

(DNL)1   ±0.5 ±0.99 LSB  

 
±1 ±7 LSB  
±0.4 LSB 
±0.5 ±2.5 LSB  
±0.4 LSB 

 
±3 LSB 

±0.5 LSB 
±3 ±10 LSB 
±0.5 LSB 

±3 LSB 
±0.5 LSB 

2
 3 

2
 50 

22.22 kSPS fSCL= 400 kHz
3

  
0 VREF V 0 V VREF

 0 2 × VREF V 0 V 2 × VREF

VIN+ − VIN−
4

 0 V 0 V VREF

 0 2 × VREF 0 V 2 × VREF

VIN+ − VIN− −VREF +VREF 0 V VREF  

 −2 × VREF +2 × VREF 0 V 2 × VREF
2

 30 pF 
±1 μA  

 

(SNR)1
 72.5 73 dB  fIN = 10 kHz

 71 72 dB fIN = 10 kHz

(SINAD)1
 69 71.5 dB fIN = 10 kHz

 71 72.5 dB fIN = 10 kHz

(THD)1
 −81 –74 dB fIN = 10 kHz

 −79 –72 dB fIN = 10 kHz

(SFDR)1
 −91 −84.5 dB fIN = 10 kHz

 −93 −85.5 fIN = 10 kHz

2
 

−90 dB fIN = 10 kHz 40 kHz

AVDD = DVDD = 4.5 V 5.5 V AGND = DGND = 0 V VREF = 2.5 V VDRIVE = 2.7 V 5.5 V
VPP = AVDD 59.4 V TA =−40°C +105°C
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/

—
−40 +105 °C 

±2 °C TA = −30°C +90°C
±2.5 °C TA = −40°C +105°C

0.25 °C LSB
5 ms 

— 2N3906
−55 +150 °C 

±2 °C TA = TDIODE = −40°C +105°C
0.25 °C LSB

2
 8 μA   

2
 32 μA  

2
 128 μA   

(RS)2

  
100  Ω < ±0.5°C CP = 0 30  

(Cp)2

 

1 nF RS= 0 29   

VPP= AVDD 59.4 V
VPP AVDD 59.4 V   

12.4375 12.5 12.5625 12.5  = 0.5%
+2.5 V ±200 mV

RS(+)/RS(−) 25 32 μA   
CMRR/PSRR2

 80 dB  VPP  
±50 ±340 μV  
1 μV/°C  

2
 400 μV 

VPP 0.18 0.25 mA VPP = 59.4 V
 

2.49 2.51 V  ±0.2%( 25°C )
0.1 4.1 V  ADC
1 AVDD − 2

±2  
VREF

2
 25 Ω  

2
 20 pF  

10 25 ppm/°C  
 
1 
2 
3 VIN+ VIN− GND/VDD
4 VIN− = 0 V VIN− 39
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3

/

 
VIH 0.7 VDRIVE V  SDA SCL
VIL 0.3 VDRIVE V  SDA SCL

IIN ±1 μA  
VHYST 0.05 VDRIVE V   
CIN 8 pF  

50 ns  50 ns

I2C® 30 pF 

DAC 10 μA VIN = 5.5 V
 1 μA VIN = 0 V

 
SDA ALERT SDA ALERT/BUSY

VOL  0.4 V ISINK = 3 mA
0.6 V ISINK = 6 mA
±1 μA  

8 pF  
ISENSE OVERRANGE ISENSE OVERRANGE

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

VFS VFS× 1.2 mV VFS = ±VREF ADC/12.5
 

VPP AVDD 59.4 V   
AVDD 4.5 5.5 V   
V(+) 4.5 16.5 V  
DVDD 4.5 5.5 V  DVDD AVDD  
VDRIVE 2.7 5.5 V  
IDD( ) 5.3 6.5 mA  AVDD + DVDD + VDRIVE DAC
DAC OUTV+ x, IDD 0.6 1.2 mA DAC

70 105 mW   
 

IDD 0.5 1 μA  AVDD VDRIVE

DIDD 1 16.5 μA   
DAC OUTV+ x, IDD 35 60 μA  

2.5 mW  

 

 

 

 

 

AVDD = DVDD = 4.5 V 5.5 V AGND = DGND = 0 V VREF = 2.5 V VDRIVE = 2.7 V 5.5 V
VPP = AVDD 59.4 V DAC OUTV+ AB DAC OUTV+ CD = 4.5 V 16.5 V OFFSET IN x DAC 0 V 5 V
TA =−40°C +105°C
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4
1 TMIN TMAX  

fSCL 400 kHz( ) SCL
t1 2.5 μs( ) SCL
t2 0.6  μs( ) tHIGH SCL  
t3 1.3 μs( ) tLOW SCL  
t4 0.6 μs( ) tHD,STA /  
t5 100 ns( ) tSU,DAT  
t6 0.9 μs( ) tHD,DAT  

0 μs( ) tHD,DAT  
t7 0.6 μs( ) tSU,STA  
t8 0.6 μs( ) tSU,STO  
t9 1.3 μs( ) tBUF  
t10 300 ns( ) tR SCL SDA  
 0 ns( ) tR (CMOS )SCL SDA  
t11 300 ns( ) tF SDA  

0 ns( ) tF (CMOS )SDA  
 300 ns( ) tF SCL SDA  

20 + 0.1Cb
2

 ns( ) tF SCL SDA  
Cb 400 pF( )
 
1 参见图2。
2 Cb是一条总线的总电容(单位：pF)。tR和tF是在0.3 DVDD至0.7 DVDD范围内测得。

START
CONDITION

REPEATED STOP
CONDITION

t9 t3 t10 t11 t4

t4 t6 t2 t1 t8

t5 t7

START
CONDITION

SDA

SCL

05
74

7-
00

2

 
2. I2C

CL
50pF

TO OUTPUT PIN VOH (MIN) OR

200μA IOL

VOL (MAX)

200μA

05
74

7-
00

3

IOH

 
3. 

AVDD = DVDD = 4.5 V 5.5 V AGND = DGND = 0 V VREF = 2.5 V VDRIVE = 2.7 V 5.5 V
VPP = AVDD 59.4 V DAC OUTV+ AB DAC OUTV+ CD = 4.5 V 16.5 V OFFSET IN x DAC 0 V 5 V
TA =−40°C +105°C

I2C
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TA = 25°C 1 

5

VPPx AGND −0.3 V +70 V
AVDDx AGND −0.3 V +7 V
DAC OUTV+ AB AGND −0.3 V +17 V
DAC OUTV+ CD AGND −0.3 V +17 V
DVDD DGND −0.3 V +7 V
VDRIVE OPGND −0.3 V +7 V

OPGND −0.3 V VDRIVE + 0.3 V
SDA/SCL OPGND −0.3 V +7 V

OPGND −0.3 V VDRIVE + 0.3 V
RS(+)/RS(−) VPPx VPP − 0.3 V VPP + 0.3 V
REFOUT/REFIN ADC AGND −0.3 V AVDD + 0.3 V
REFOUT/REFIN DAC AGND −0.3 V AVDD + 0.3 V
OPGND AGND −0.3 V +0.3 V
OPGND DGND −0.3 V +0.3 V
AGND DGND −0.3 V +0.3 V
VOUTx AGND −0.3 V DAC OUTV(+) + 0.3 V

AGND −0.3 V AVDD + 0.3 V
 

B −40°C to +105°C 
−65°C to +150°C 

(TJ ) 150°C 
ESD( ) 1 kV  

230°C 

 6. 

θJA θJC 

64  TQFP 54 16 °C/W 

ESD

 

 

1 100 mA SCR

ESD( )

ESD
ESD

IPC 2221
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4. 

7. 

2, 61 RS2(−), RS1(−) 
3, 60 RS2(+), RS1(+) 
1, 4, 16, 17, 
32, 33, 59, 64 

NC 

5, 8, 14, 25, 
56, 57 

AVDD1至AVDD6 4.5 V 5.5 V AD7294
AVDD DVDD

10 μF 0.1 μF AVDD AGND

6, 7, 13, 24, 
34, 55, 58  

AGND1 to AGND7 AD7294
AGND AGND AGND

AGND5 DAC DAC
AGND DGND

( ) 0.3 V

9, 12 D2(−), D1(−) 45 46

10, 11 D2(+), D1(+) 45 46

15 REFOUT/REFIN DAC DAC / REFOUT/REFIN DAC DAC
(REFIN)

27 220 nF

AVDD − 2 V REFOUT/REFIN DAC REFOUT
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18, 23, 26, 31 OFFSET IN A
OFFSET IN D

DAC DAC DAC 5 V
0 V 5 V 10 V 15 V

100 nF AGND

19, 22, 27, 30 VOUTA VOUTD A D DAC DAC
OFFSET IN x DAC 5 V

15 V 10 mA
10 nF

20, 29 DAC OUT GND AB,
DAC OUT GND CD  

VOUTA VOUTB VOUTC VOUTD DAC

21, 28 DAC OUTV+ AB, 
DAC OUTV+ CD 

VOUTA VOUTB VOUTC VOUTD DAC
4.5 V 16.5 V

35 ALERT/BUSY 

DATAHIGH DATALOW
“ ”

 
38, 37, 36 AS0, AS1, AS2 AD7294 I2C 34

39 SDA /

40 SCL I2C I2C 100 kHz 400 kHz

41 OPGND I2C
42 VDRIVE DGND

2.7 V 5.5 V AVDD DVDD 0.3 V
I2C

43, 47 DGND  
44 DVDD 4.5 V 5.5 V AD7294

AVDD DVDD
10 μF 0.1 μF DGND

46, 45 ISENSE1 OVERRANGE,
ISENSE2 OVERRANGE

48 DAC HIGH-Z DAC DAC
OFFSET IN x 1 MΩ

49, 50, 51, 52 VIN3 VIN0 ADC
1 13

53 REFOUT/REFINADC ADC / REFOUT/REFIN ADC ADC
(REFIN)

27 ( 220 nF)

2.5 V REFOUT/REFIN ADC REFOUT

54 DCAP 0.1 μF AGND
3.7 V

62, 63 VPP1, VPP2 AVDD 59.4 V
AGND “ ”
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5. VREF
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6. 2 × VREF
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7. VREF

TA = 25°C
VDRIVE = 5V, VREF RANGE
VREF = 2.5V
VDD = 5V
SINGLE-ENDED

CODE

256
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2048
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74
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11. ADC INL 2 ×VREF
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12. ADC DNL 2 ×VREF
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13. ADC INL VREF
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14. ADC INL VREF
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 (

L
S

B
)

CODE

TA = 25°C
VDRIVE = 5V, 2VREF RANGE
VREF = 2.5V
VDD = 5V
DIFFERENTIAL

256
5120

768
1024

1280
1536

1792
2048

2304
2560

2816
3072

3328
3584

3840
4096

15. ADC DNL 2 ×VREF

05
74

7-
07

1

1.0

–1.0

–0.8

–0.6

–0.4

–0.2

0

0.2

0.8

0.4

0.6

D
N

L
 (

L
S

B
)

CODE

TA = 25°C
VDRIVE = 5V, 2VREF RANGE
VREF = 5V
VDD = 5V
DIFFERENTIAL

256
5120

768
1024

1280
1536

1792
2048

2304
2560

2816
3072

3328
3584

3840
4096

16. ADC DNL 2 ×VREF



AD7294 
 

Rev. C | Page 14 of 

–2.044 44 

 44 

1.5

1.0

0.5

0

–0.5

–1.0

–1.5

IN
L

 (
L

S
B

)

–2.5
60 54321

REFERENCE VOLTAGE (V)

MIN INL

MAX INL

TA = 25°C
VDRIVE = 5V, VREF RANGE
VDD = 5V
SINGLE-ENDED
I2C MODE 400kHz

05
74

7-
09

3

 

17. ADC INL

0.8

0.6

0.4

0.2

0

–0.2

–0.4

–0.6
60 54321

REFERENCE VOLTAGE (V)

0.6

0.4

0.2

0

–0.4

–0.6

–0.2

D
N

L
 (

L
S

B
)

CODE

256
5120

768
1024

1280
1536

1792
2048

2304
2560

2816
3072

3328
3584

3840
4096

AVDD = DVDD = 5V
VDRIVE = 5V, INTERNAL REF,
OFFSET IN A/B/C/D = FLOATING

05
74

7-
08

0

D
N

L
 (

L
S

B
)

MIN DNL

MAX DNL

TA = 25°C
VDRIVE = 5V, VREF RANGE
VDD = 5V
SINGLE-ENDED
I2C MODE 400kHz

05
74

7-
09

4

18. ADC DNL

05
74

7-
07

9

2.0

1.0

1.5

0.5

0

–1.0

–2.0

–0.5

–1.5

IN
L

 (
L

S
B

)

CODE

256
5120

768
1024

1280
1536

1792
2048

2304
2560

2816
3072

3328
3584

3840
4096

AVDD = DVDD = 5V
VDRIVE = 5V, INTERNAL REF,
OFFSET IN A/B/C/D = FLOATING

19. DAC INL

20. DAC DNL

05
74

7-
09

7

20

–20

–15

–10

–5

0

5

10

15

O
U

T
P

U
T

 (
μ

V
)

TIME (s)

0 1 2 3 4 5 6 7 8 9 10

21. 0.1 Hz 10 Hz DAC ( 800)

5.0

0

0.5

1.0

1.5

2.5

3.5

4.5

2.0

3.0

4.0

D
A

C
 O

U
T

P
U

T
 (

V
)

–5 –4 –3 –2 –1 0 1 2 3 4 5 6 7 8 9 10

TIME (μs)

64pF
1nF
10nF

05
74

7-
08

4

 

22. ¼ ¾
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0.8

–0.6

–0.4

–0.2

0.2

0.6

0

0.4

0

(%
)

–0.8
20 01 21 41 61 818 6 4 2

TIME (μs)

64pF
1nF
10nF

05
74

7-
08

5

 

23. ¼ ¾

100

80

60

40

20

0

–20

–40

–60

–80

–100
–50 5003 0402100–10–20–30–40

C
H

A
N

G
E

 IN
 O

U
T

P
U

T
 V

O
L

T
A

G
E

 (
m

V
)

LOAD CURRENT (mA)

DAC A
DAC B
DAC C
DAC D

AVDD = DVDD = 5V
OFFSET IN = FLOATING
DAC OUT V = 15V
VDRIVE = 5V, INTERNAL REF

57
47

-0
92

0

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0
40 003 5301 51 02 525

V
O

U
T
 (

V
)

SINK CURRENT (mA)

DAC A
DAC B
DAC C
DAC D

05
74

7-
09

0

AVDD = DVDD = 5V
OFFSET IN = FLOATING
DAC OUT V = 15V
VDRIVE = 5V, INTERNAL REF

–0.9

–1.0
40 03 5301 51 02 525

SOURCE CURRENT (mA)

 

24. DAC  = x000 VOUT = 0 V

0

–0.1

–0.2

–0.3

–0.4

–0.5

–0.6

–0.7

–0.8

V
O

U
T
 –

 (
V

+)

0

DAC A
DAC B
DAC C
DAC D

 

55

50

45

40

35

30

25

20
–5 0 5 10 15 20

T
E

M
P

E
R

A
T

U
R

E
 R

E
A

D
IN

G
 (

°C
)

TIME (Seconds)

05
74

7-
06

4

 

55

50

45

40

35

30

T
E

M
P

E
R

A
T

U
R

E
 (

°C
)

25
–5 0 05 55 064551 02 52 03 53 04105

TIME (Seconds)

EXTERNAL

INTERNAL

AD7294 IN SOCKET ON
200mm × 100mm 2-LAYER FR-4 PCB

05
74

7-
06

6

26. DAC (  = x800)

27. AD7294 ( 2N3906
2N3906 )

28. ( 50°C
AD7294 2N3906 )

57
47

-0
91

AVDD = DVDD = 5V
OFFSET IN = FLOATING

0

DAC OUT V = 15V
VDRIVE = 5V, INTERNAL REF

25. DAC  = x000 VOUT = 0 V
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–1.8

–2.0

–44 0

–0.2

–0.4

–0.6

–0.8

–1.0

–1.2

–1.4

–1.6

0 0.5 1.0 1.5 2.0 2.5

CAPACITANCE FROM D+ TO D– (nF)

50

–95

–90

–85

–80

–75

–70

–65

–60

–55

1k 10k 100k 1M 10M

E
R

R
O

R
 (

°C
)

P
S

R
R

 (
d

B
)

FREQUENCY (Hz)

D+ D-
 

15

10

5

0

–5

–10

–15

05
74

7-
06

57
47

-1
025

0

32. ISENSE
( VPP 500 mV )

–50

–110

–100

–90

–80

–70

–60

1 100M10M1M100k10k1k10010

C
M

R
R

 (
d

B
)

RIPPLE FREQUENCY (Hz)

–20

E
R

R
O

R
 (

°C
)

0 2000 4000 6000 8000 10000 12000

SERIES RESISTANCE (Ω)

05
74

7-
06
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30. 15

57
47

-1
03

0  

33. ISENSE (400 mV )

05
74

7-
09

6–50

–45

FREQUENCY (Hz)
1k 10k 100k 1M 10M 100M

5

–40

–35

–30

–25

–20

–15

–10

–5

0

A
M

P
L

IT
U

D
E

 (
d

B
)

31. AD7294
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DAC  

DAC (INL) DAC
DAC

LSB

(DNL)
1 LSB ±1 LSB

DAC

(0x0000) DAC
0 V AD7294

DAC 0 V
mV

(0xFFFF) DAC
VDD − 1 LSB

mV

DAC DAC

(TUE)

μV/°C

(
ppm)/°C

ADC  

(SINAD) 
ADC

fS/2

N

 = (6.02 N + 1.76) dB

12 SINAD 74 dB

(THD) 
AD7294  

 

V1 V2 V3 V4 V5 V6

ADC fS/2

ADC

ADC ADC

1 LSB 1 LSB

ADC 1 LSB

00…000 00…001 AGND + 1 LSB

111…110 111…
111 REFIN − 1 LSB

1

2
6

2
5

2
4

2
3

2
2

V
VVVVV ++++THD(db) = 20log
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100...000

011...111

1LSB = 2 × V /4096REF

+VREF – 1LSB–VREF + 1LSB VREF – 1LSB

ANALOG INPUT

A
D

C
 C

O
D

E

100...001

100...010

011...110

000...001
000...000

111...111

57
47

-0
17

000...000

111...111

1LSB = VREF/4096

1LSB VREF – 1LSB

ANALOG INPUT

A
D

C
 C

O
D

E

0V

000...001

000...010

111...110

111...000

011...111

NOTE
1. VREF IS EITHER VREF OR 2 × VREF.

05
74

7-
01

6

 
34. 

 0

35. (VREF ± VREF )

ADC  

AD7294 9
DAC ADC

0 V VREF 0 V 2 × VREF

AD7294 2.5 V

ADC

ADC
AD7294 VIN0 VIN3

ADC

LSB ( 1 LSB 2 LSB )
0 V VREF LSB

VREF/4096 0 V 2 × VREF LSB 2 × 
VREF/4096 ADC

34

0 V VREF LSB 2 × 
VREF/4096 0 V 2 × VREF LSB 4 × 
VREF/4096 ADC

35 (2 × VREF )

VIN0 VIN3

VIN = 0 V DOUT=x000 VIN=VREF−1 LSB DOUT=xFFF

VIN+ − VIN− = 0 V DOUT = x00 
VIN+ − VIN− = VREF − 1 LSB DOUT = x7FF 
VIN+ − VIN− = −VREF DOUT = x800 

5 6( )
VIN+ − VIN− = 0 mV DOUT = x000
VIN+ − VIN− = VREF/12.5 − 1 LSB DOUT = x7FF 
VIN+ − VIN− = −VREF/12.5 DOUT = x800

7 9( ) LSB
0.25°C
TIN = 0°C DOUT = x000
TIN = +255.75°C DOUT = x7FF 
TIN = −256°C DOUT = x800 

AD7294

“ ”

AD7294 4

ADC 0 V VREF 0 V
2 × VREF 2 × VREF 2

ADC GND
AVDD

ADC
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VIN0V

+1.25V

–1.25V

REFOUT ADC

VIN0 AD72941

VIN3

R

R

3R

R

0V

+2.5V

0.47μF

1ADDITIONAL PINS OMITTED FOR CLARITY. 05
74

7-
01

8

 
36. 

VIN+

AD72941

VIN–

VREF p-p

VREF p-p

COMMON-MODE
VOLTAGE

1ADDITIONAL PINS OMITTED FOR CLARITY. 05
74

7-
01

9

 
37. 

ADC 36 ADC AD7294

−VREF +VREF

−2048 +2047

2 × VREF −2 × VREF 
(VIN+ = 0 V, VIN− = VREF) +2 × VREF (VIN− = 0 V, VIN+ = VREF)

13 VIN0 VIN3
180° VIN+ VIN−

VREF

(THD)

AD7294
38

A 38 A
A

AD8022
AD7294

38
38

( )
ADC VREF

AD7294 2

37 AD7294

VIN+ VIN−

( VIN+ − VIN−)
180°

VIN0 VIN1 VREF( 2 × VREF

) 0 V VREF

−VREF +VREF (2 × VREF) (VCM)

 (VIN+ + VIN−)/2

VCM ± VREF/2
VREF VREF
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20k

2 × VREF p-p

27×

27×
V+

V–

V+

V–

GND

2.5V

3.75V

1.25V

2.5V

3.75V

1.25V
REFOUT ADC

VIN+ AD72941

VIN–

440×

220×

0.47μF

1ADDITIONAL PINS OMITTED FOR CLARITY.

220×
220×

10k×

A

05
74

7-
02

3

 
38. 

2.0

1.5

1.0

0.5

0

–0.5
0 54321

V
IN

– 
(V

)

VREF (V) 05
74

7-
09

5

6

AVDD = DVDD = 5V
VDRIVE = 5V

DC INPUT
VOLTAGE

VREF
p-p

REFOUT/REFIN ADC

VIN+

AD72941

VIN–

0.47μF

1ADDITIONAL PINS OMITTED FOR CLARITY. 05
74

7-
02

6

 
39. VIN− VREF

 
40. 

AD7294

AVDD TO 54.5V

RS(+)

RSENSE
ILOAD

RS(–)

R1
40k×

R2
40k×

R3
100k×

R4
100k×

Q1 Q2

VOUT
TO MUX

A1A1

VPP

A2

05
74

7-
02

9

 
41. 

VIN0 VIN1 VIN2 VIN3
VIN+ VREF(

2 × VREF )
VIN−

VIN+

VIN+ ADC

VIN0

 VOUT = 2(VIN+ − VIN−) − VREF_ADC 

VIN+ VIN−

ADC
VIN−

39 40

AD7294 AVDD

59.4 V
±200 mV

12.5 2.5 V

 1.2 × 

AD7294

AD7294 R1 R2
(A1) A1 Q1 Q2 R1 R2

50 μA AD7294 R1
R2

R3 R4 Q1 Q2 A2
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±200 mV ±2.5 V

AD7294

VSENSE AD7294
AD7294

6 μs

RSENSE 

AD7294

ADC
(SNR)

AD7294 (200 
mV)

ADC
ADC

RSENSE I2R

AD7294
RF1 RF2

42 AD7294 30 mA
1 kΩ RF2

ISENSE

( 42) −3 dB

BWDM = 1/(4πRC) 

RS(+) RS(−) VPP ESD
RS(+) RS(−) (

41 ) 1 kΩ RF1 RF2 R1 R2
( 41 ) RF1 RF2

05
74

7-
09

8

V

RF1 RF2

CF

PP RSENSE
ILOAD

RSx(–)RSx(+)

AD7294

10nF

VPP

42. (RSX RS1 RS2)

SENSE RESISTOR

CURRENT
FLOW FROM

SUPPLY

CURRENT
FLOW TO
LOAD

KELVIN
SENSE

TRACES

AD7294

RSX(+) RSX(–)
05

74
7-

03
1

 
43. (RSX RS1 RS2)

RF RF1 RF2 1 kΩ CF1
1 μF 10 μF CF2 VPP

1 nF 100 nF

43 AD7294 RS(+) RS(−)

 
AD7294 2
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LIMIT
REGISTERS

TEMP
SENSOR

T1 T2

D2+

D2–

D1+

D1–

ALERT

AD7294

CAP

REMOTE
SENSING

16 × I I I-BIAS

TRANSISTORS

MUX

MUX

VDD

BIAS DIODE

TO ADC

4 × I

fC = 65kHz

LPF

05
74

7-
03

2

 
44. 

05
74

7-
09

9

2N3904
NPN

AD7294

D+

D–
10pF

 
45. NPN

05
74

7-
10

0

10pF
2N3906

PNP

AD7294

D+

D–

 
46. PNP

(VREF × 1.2)/12.5 ISENSE 

OVERRANGE

AD7294
AVDD RSENSE VPP

AD7294
5 ms

nf

AD7294 nf 1.008 nf 1.008
T (°C)

 ΔT = (nf − 1.008) × (273.15 K + T) 

ΔT
AD7294

8 μA AD7294
0.25 V 128 μA

0.95 V

100 Ω

hFE

hFE ( 50 150) hFE

VBE

RF Q
Johanson Technology 10 pF Q (

500R07S100JV4T)

100 pF
AD7294 (
44)

ADC

“ ” ADC
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R

R

R

R

R TO OUTPUT
AMPLIFIER

05
74

7-
10

1

12-BIT
DAC

I2C
DATA INPUTS

A1

R1
100k

R2
200k

5V

15V

VDAC

REFOUT/
REFIN DAC

EXTERNAL
REFERENCE
CAPACITOR

R1
100k

R2
200k

A2

OFFSET IN x

(POWER DOWN
REGISTER = 0)

DAC OUT V+ xx

AGND

DAC
HIGH-Z

 
47. DAC

05
74

7-
02

8

 
48. 

8. 

VOUT (0x000) VOUT (0xFFF)

1.67 V 0 V 5 V − 1 LSB 
3.33 V 5 V 10 V − 1 LSB 
5.00 V 10 V 15 V − 1 LSB 

VOUT = 2VDAC 

 
AD7294

AD7294 100 Ω

DAC  

AD7294 12 DAC 12
2.5 V DAC 12

DAC 5 V
2.5 V DAC 0 V 5 V

DAC 0 V 15 V
47 DAC

48 2n

R DAC

A2

47 A1 DAC 0 V VREF

A2 OFFSET IN x
DAC

 VOUT = 3VOFFSET − 2VDAC 

DAC  

 VOUT = 3VOFFSET + 2(2VDAC − VREF) 

VDAC DAC
D DAC
n DAC

8

VDAC =  )( nREF

D
V

2
×[                     ]
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2.5 V 5 V
DAC DAC

100 nF
DAC

DAC
150°C DAC

C
1 “ ”

(DAC HIGH-Z ) (
47) DAC

A2

ADC DAC  

AD7294 2.5 V
ADC DAC

REFOUT/REFIN DAC /
REFOUT/REFIN ADC

220 nF REFOUT/REFIN DAC
REFOUT/REFIN ADC AGND

AD7294

0 D4 D5 (
“ ” ) 220 nF ADC DAC

12 60 μs

AD7294
AD780 AD1582 ADR431 REF193 ADR391

ADR441

VDRIVE  

AD7294 VDRIVE I2C
VDRIVE I2C

ISENSE OVERRANGE VDRIVE

AD7294 3 V 5 V
AD7294 5 V VDD VDRIVE 3 V

AD7294 2 × VREF (5 V VDD)
3 V 100 nF 1 μF

DGND
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ADDRESS
POINTER

REGISTER

SERIAL BUS INTERFACE SDA
SCL

D
A

T
A

COMMAND
REGISTER

RESULT
REGISTER

DAC
REGISTERS

TSENSE RESULT
REGISTERS × 3

TSENSE OFFSET
REGISTERS × 2

ALERT
REGISTERS × 3

CONFIGURATION
REGISTER

POWER-DOWN
REGISTER

HYSTERESIS
REGISTER

DATAHIGH/
DATALOW

REGISTERS × 18

CHANNEL
SEQUENCE
REGISTER

39
05

74
7-

0

 
49. AD7294

9. AD7294

(16 ) (R /W )  
00 (W)
01 (R)/DACA (W)
02 TSENSE1 (R)/DACB (W)
03 TSENSE2 (R)/DACC (W)
04 TSENSEINT (R)/DACD (W)
05 A (R/W)
06 B (R/W)
07 C (R/W)
08 (R/W)
09 (R/W)
0A (R/W)
0B DATALOW VIN0 (R/W)
0C DATAHIGH VIN0 (R/W)
0D VIN0 (R/W)
0E DATALOW VIN1 (R/W)
0F DATAHIGH VIN1 (R/W)
10 VIN1 (R/W)
11 DATALOW VIN2 (R/W)
12 DATAHIGH VIN2 (R/W)
13 VIN2 (R/W)
14 DATALOW VIN3 (R/W)
15 DATAHIGH VIN3 (R/W)
16 VIN3 (R/W)
17 DATALOW ISENSE1 (R/W)
18 DATAHIGH ISENSE1 (R/W)
19 ISENSE1 (R/W)
1A DATALOW ISENSE2 (R/W)
1B DATAHIGH ISENSE2 (R/W)
1C ISENSE2 (R/W)
1D DATALOW TSENSE1 (R/W)
1E DATAHIGH TSENSE1 (R/W)
1F TSENSE1 (R/W)
20 DATALOW TSENSE2 (R/W)
21 DATAHIGH TSENSE2 (R/W)
22 TSENSE2 (R/W)
23 DATALOW TSENSEINT (R/W)
24 DATAHIGH TSENSEINT (R/W)
25 TSENSEINT (R/W)
26 TSENSE1 (R/W)
27 TSENSE2 (R/W)
40 
41 

 

AD7294 ( 49)

8 6 LSB
AD7294

9
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10. 1  
 MSB       LSB 

D7  D6 D5 D4 D3 D2  D1  D0  

TSENSE2 TSENSE1 ISENSE2 ISENSE1 VIN3 (S.E.) 

VIN3 − VIN2 (DIFF)

VIN2 (S.E.) 

VIN2 − VIN3 (DIFF)

VIN1(S.E.) 

VIN1 − VIN0 (DIFF)

VIN0 (S.E.) 

VIN0 − VIN1 (DIFF)

1 S.E. DIFF

11. ( )

MSB       LSB 

D15  D14  D13  D12  D11  D10  D9  D8  

Alert_Flag CHID2 CHID1 CHID0 B11  B10  B9  B8  

 

12. ( )

MSB       LSB 

D7  D6  D5  D4  D3  D2  D1  D0  

B7  B6  B5  B4  B3  B2  B1  B0  

(0x00) 

LSB (D0) MSB (D7)
( 10) 1

0 TSENSE

( “ ” )

( “
”)

( 5 ms )

(0x01) 

16 ADC
ISENSE

D14 D12
ADC ( “ADC ” ) D11

D0 ADC D15 alert_flag 11
AD7294 12
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13. ADC

 
ID

CHID2 CHID1 CHID0  

VIN0 (S.E.)
VIN0 − VIN1 (DIFF)

0 0 0 

VIN1 (S.E.)
VIN1 − VIN0 (DIFF)

0 0 1 

VIN2 (S.E.)
VIN2 − VIN3 (DIFF)

0 1 0 

VIN3 (S.E.)
VIN3 − VIN2 (DIFF)

0 1 1 

ISENSE1 1 0 0 
ISENSE2 1 0 1 
TSENSE1 1 1 0 
TSENSE2 1 1 1 

14. TSENSE ( )

MSB       LSB 

D15  D14  D13  D12  D11  D10 D9 D8  

Alert_Flag CHID2 CHID1 CHID0  B11  B10  B9  B8  

15. ( ) 

MSB       LSB 

D7  D6  D5  D4  D3  D2  D1  D0  

B7  B6  B5  B4  B3  B2  B1  B0  

16. TSENSE

D10 (MSB) D9 D8  D7  D6  D5  D4  D3  D2 D1 D0 (LSB) 

(°C)  −256 +128  +64 +32  +16 +8  +4 +2  +1 +0.5 +0.25 

AD7294

ADC  

13 (S.E.
DIFF )

TSENSEINT (0x04) 

TSENSEINT 16
ADC TSENSE1 TSENSE2

ADC 11
D10 D0 MSB

[D14:D11] 0 5 ms
16

ADC 11 D10
D0 16

TSENSE1 TSENSE2 (0x02 0x03)

TSENSE1 TSENSE2 16 MSB 
D15 alert_flag D14 D12 ADC

D11 ADC
11 D10 D0 ( 14

15) 5 ms



 

Rev. C | Page 28 of 44 

17. DAC ( )1  
MSB       LSB 

D15  D14  D13  D12  D11  D10  D9 D8  

X X X X  B11  B10  B9  B8  
1 X

18. DAC ( ) 
MSB       LSB 

D7  D6  D5  D4  D3  D2  D1  D0  

B7  B6  B5  B4  B3  B2  B1  B0  

 

19. A

D7 D6 D5 D4 D3 D2 D1 D0 

VIN3 VIN3 VIN2 VIN2 VIN1 VIN1 VIN0 VIN0

20. B

D7 D6 D5 D4 D3 D2 D1 D0 

ISENSE2 ISENSE1 ISENSE2 ISENSE2 ISENSE1 ISENSE1

21. C

D7 D6 D5 D4 D3 D2 D1 D0 

TSENSEINT TSENSEINT TSENSE2 TSENSE2 TSENSE1 TSENSE1

22. 

D7 D6 D5  D4  D3  D2  D1  D0  

ISENSE2 ISENSE1 VIN3 VIN2 VIN1  VIN0 

AD7294 

DACA DACB DACC DACD (0x01

0x04)

DACA DACB DACC

DACD [D11:D0]
DACA D15 D12

A (0x05) B (0x06)

C (0x07) 

(A B C) 8
ALERT/BUSY

/TSENSE alert_flag

FF( 1)

D1
D2 1

24 ALERT/BUSY
“

”

(0x08)

8 ADC
22

“ ”
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23. D15 D8

D15 D14 D13  D12  D11  D10  D9  D8  

I2C
I2C

VIN3/VIN4 VIN1/VIIN2 VIN3/VIN4 VIN1/VIN2

  = 0  = 0  = 1  = 1  = 1  = 1  = 1
   = 1  = 1  = 0  = 0  = 0  = 0  = 0

24. D7 D0

D7 D6 D5 D4 D3 D2 D1 D0 

VIN4 2VREF VIN3 2VREF VIN2 2VREF VIN1 2VREF I2C ALERT BUSY (D2 = 0)
(D2 = 1)

ALERT

( /
)

 = 1
 = 0

 = 1
 = 0

 = 1
 = 0

 = 1
 = 0

 = 0
 = 1 D2 = 1

D1 = 0

D2 = 0

D1 = 1 + D0 = 0
D1 = 0

 = 1
 = 0

25. /

D2 D1 ALERT/BUSY

0 0 
0 1 
1 0 
1 1 ALERT/BUSY alert_flag ( )

1 1 [D2:D1] ALERT/BUSY alert_flag
D2 D1 1 0

26. ADC

D11 D10 D9 D8 

0 0 0 0 
0 0 0 1 VIN1/VIN2
0 1 0 1 VIN1/VIN2

AD7294

(0x09) 

16 AD7294
23 24

0x0000

I2C
D14

D13 I2C

D14( ) D13( )
D3(I2C ) ( 0)

I2C

D14 1
SDA

(SNR)
1 μs SDA I2C

I2C D13

D3 ( )
tOf( ) tSP I2C I2C

50 ns I2C
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27.  

D7 
D6 
D5 ADC

( 1)
D4 DAC

( 1)
D3 
D2 ISENSE1
D1 ISENSE2
D0 DAC

( 150°C )
 

28. DATAHIGH DATALOW

ADC
DATALOW DATAHIGH DATALOW  DATAHIGH 

VIN0 000 FFF 800 7FF 
VIN1 000 FFF 800 7FF 
VIN2 000 FFF 800 7FF 
VIN3 000 FFF 800 7FF 
ISENSE1 N/A N/A 800 7FF 
ISENSE2 N/A N/A 800 7FF 
TSENSE1 N/A N/A 400 3FF 
TSENSE2 N/A N/A 400 3FF 
TSENSEINT N/A N/A 400 3FF 

29. AD7294 DATAHIGH/LOW ( / )

MSB       LSB 

D15 D14 D13 D12 D11 D10 D9 D8 

Alert_Flag 0  0  0  B11 B10  B9  B8  

30. AD7294 DATAHIGH/LOW ( / )

MSB       LSB 

D7  D6  D5  D4  D3  D2  D1  D0  

B7 B6  B5  B4  B3  B2  B1  B0  

31. ( / )

MSB       LSB 

D15 D14 D13 D12 D11 D10 D9 D8 

Alert_Flag 0 0 0 B11 B10 B9 B8 

32. ( / )

MSB       LSB 

D7 D6 D5 D4 D3 D2 D1 D0 

B7 B6 B5 B4 B3 B2 B1 B0 

AD7294 

(0x0A) 

8 / AD7294
0x30

27

0x0D (VIN0) 0x10 (VIN1) 0x13 (VIN2)

0x16 (VIN3) 

16 12
LSB MSB FFF

/
“ ”

ROM I2C MSB
11 (D7 = 1 ) ROM

MSB 00
AD7294

0 D7 MSB 11

DATAHIGH/DATALOW 0x0B 0x0C (VIN0)

0x0E 0x0F (VIN1) 0x11 0x12 (VIN2) 0x14

0x15 (VIN3) 

DATAHIGH DATALOW 16 (
29 30) MSB D15

D14 D12 0 12
VIN0 VIN3 000 FFF

( ) VIN0 VIN3 DATAHIGH

DATALOW 7FF 800( )

DATAHIGH DATALOW

7 9(TSENSE1 TSENSE2 TSENSEINT) DATAHIGH

DATALOW 3FF 400
11



 

Rev. C | Page 31 of 44 

33. TSENSE

MSB 

D7 D6  D5  D4  D3 D2 D1 

LSB 

D0 

(°C)  −32  +16 +8  +4 +2 +1 +0.5 +0.25 

 

 

AD7294

TSENSE (0x26 0x27)

AD7294 8
TSENSE1 TSENSE2

TSENSE1 TSENSE2 8 /
TSENSE1 TSENSE2

TSENSE

TSENSE 2N3906
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I
2

C

 

P7 P6 P5 P4 P3 P2 P1 P0

START COND
BY MASTER

ACK. BY
AD7294

SLAVE ADDRESS BYTE ACK. BY
AD7294

SCL

SDA

REGISTER ADDRESS
STOP BY
MASTER

USER PROGRAMMABLE 5 LSBs

R/WA6 A5 A4 A3 A2 A1 A0

57
47

-0
40

0  
50. I2C

 

AD7294 

(  = 0)
(  = 1)

( )

(SDA SCL )
(Sr)

SCL SDA SDA
SCL (P) I2C

( )

50 AD7294
AD7294

I
2
C  

50 I2C

I2C
SCL SDA

(SDA)
(SCL)

9 8
(ACK) SDA

SDA

7
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34. 

AS2 AS1 AS0 (A6 A0)

L L L 0x61 
L L H 0x62 
L L NC 0x63 
L H L 0x64 
L H H 0x65 
L H NC 0x66 
L NC L 0x67 
L NC H 0x68 
L NC NC 0x69 
H L L 0x6A 
H L H 0x6B 
H L NC 0x6C 
H H L 0x6D 
H H H 0x6E 
H H NC 0x6F 
H NC L 0x70 
H NC H 0x71 
H NC NC 0x72 
NC L L 0x73 
NC L H 0x74 
NC L NC 0x75 
NC H L 0x76 
NC H H 0x77 
NC H NC 0x78 
NC NC L 0x79 
NC NC H 0x7A 
NC NC NC 0x7B 

 

AD7294

I2C
AD7294 7 3

5 LSB 34

34 H VDRIVE L DGND
NC

30 pF PCB

 
AD7294 I2C

8  
(0x05 0x06 0x07) (0x0A)
(0x08) (0x26 0x27)

(0x00) 8

51

1. 
2. 7 0
3. SDA
4. 
5. SDA
6. 
7. SDA
8. 
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SDA

11 9 9

3P 2P 1P 0PP47P 6P 5PR/WA4 A3 A2 A1 A0A6

SCL

A5

91

SDA (CONTINUED)

SCL (CONTINUED)

START BY
MASTER

ACK. BY
AD7294

ACK. BY
AD7294

FRAME 1
SLAVE ADDRESS BYTE

FRAME 2
ADDRESS POINTER REGISTER BYTE

S SLAVE ADDRESS 0 A REG POINTER A DATA A P

FRAME 3
DATA BYTE

ACK. BY
AD7294

STOP BY
MASTER

D0D1D2D36D 5D 4DD7

FROM MASTER TO SLAVE

FROM SLAVE TO MASTER

S = START CONDITION
SR = REPEATED START
P = STOP CONDITION
A = ACKNOWLEDGE
A = NOT ACKNOWLEDGE 05

74
7-

06
1

 
51. 

 

 

 

AD7294 



AD7294
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S SLAVE ADDRESS 0 A REG POINTER A DATA<15:8> A DATA<7:0> A P

FROM MASTER TO SLAVE

FROM SLAVE TO MASTER

S = START CONDITION
SR = REPEATED START
P = STOP CONDITION
A = ACKNOWLEDGE
A = NOT ACKNOWLEDGE 05

74
7-

05
9

 
Figure 52. Writing Two Bytes of Data to a 16-Bit Register 

05
74

7-
05

4

S SLAVE ADDRESS 0 A POINT TO PD REG (0x0A) A DATA<7:0> A POINT TO CONFIG REG (0x09) A

DATA<15:8> A DATA<7:0> PA...

...

FROM MASTER TO SLAVE

FROM SLAVE TO MASTER

S = START CONDITION
SR = REPEATED START
P = STOP CONDITION
A = ACKNOWLEDGE
A = NOT ACKNOWLEDGE  

53. 

 

16  

(0x0B 0x25) (0x01 0x04)
(0x09) 16

1. SDA
2. 7 ( )
3. SDA
4. SDA
5. ( )
6. SDA
7. ( )
8. SDA
9. SDA

 

1. SDA
2. 7 ( )
3. (AD7294) SDA
4. A

SDA
5. 
6. SDA
7. 

SDA
8. 
9. SDA
10. 
11. SDA
12. SDA

( A
) AD7294

53



AD7294 
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05
74

7-
06

0

 

 

S A

P...

...1 A

A

A A A

A

SLAVE ADDRESS

DATA<7:0>

DATA<7:0> DATA<7:0>

DATA<15:8>

DATA<15:8> DATA<15:8>

FROM MASTER TO SLAVE

FROM SLAVE TO MASTER

S = START CONDITION
SR = REPEATED START
P = STOP CONDITION
A = ACKNOWLEDGE
A = NOT ACKNOWLEDGE  

54. 

 

05
74

7-
05

5

S 0 A A A

P

REG POINTER

...

...SR 1 A

A

SLAVE ADDRESS SLAVE ADDRESS

DATA<7:0>

DATA<7:0>

FROM MASTER TO SLAVE

FROM SLAVE TO MASTER

S = START CONDITION
SR = REPEATED START
P = STOP CONDITION
A = ACKNOWLEDGE
A = NOT ACKNOWLEDGE  

55. 

8  
8

55

1. SDA
2. 7 ( )
3. SDA
4. 
5. SDA
6. 8
7. SDA (NACK)

8. SDA

16  

( )

1. SDA
2. 7 ( )
3. SDA
4. 
5. SDA
6. 
7. SDA
8. 
9. SDA
10. 
11. SDA
12. 
13. SDA
14. 
15. SDA
16. SDA



AD7294
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05
74

7-
05

6

 

S A

P

... ...

0 A COMMAND = 0x13 A

AVIN0<11:8>

A

POINT TO RESULT REG (0x01) SR 1 A

*

A ALERT?

...

CH ID (000)

ACH ID (001)ALERT? A ...

AISENSE1<11:8>
*

*

*

*

A A ......

AVIN0<7:0>... ........ A

* = POSITION OF A CONVERSION START

SLAVE ADDRESS

POINT TO COMMAND REG (0x00)

VIN1<7:0>VIN0<7:0> VIN1<11:8>

VIN0<11:8>

SLAVE ADDRESS

ISENSE1<7:0>

ISENSE1<7:0>

ALERT? CH ID (100) ALERT? CH ID (000)

FROM MASTER TO SLAVE

FROM SLAVE TO MASTER

S = START CONDITION
SR = REPEATED START
P = STOP CONDITION
A = ACKNOWLEDGE
A = NOT ACKNOWLEDGE

 56.

AD7294

 
AD7294的ADC

(0x00)

AD7294
(Sr)

(P)
(S)

ADC 0x01

400 kHz I2C
(400 kHz/18) = 22.2 kSPS

56 VIN0 VIN1 ISENSE1

1. SDA
2. 7

3. (AD7294) SDA
4. 0x00 SDA

5. 0x13 VIN0 VIN1 ISENSE1

6. SDA
7. 0x01 SDA

8. 7 ( )
9. (AD7294) SDA
10. alert_flag ID

VIN0 MSB
SDA

11. VIN0
LSB SDA

12. VIN1 ISENSE1 10 11
13. 

10 12
14. SDA SDA

5 ms AD7294



AD7294 
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AD7294

50 μs

/
ADC

0x01

(0x09) D12 (0x08)

D12 0x00



AD7294
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05
74

7-
05

7

ALERT
REGISTER

A

ALERT
REGISTER

B

ALERT
REGISTER

C

D7
D6
D5
D4
D3
D2
D1
D0

D7
D6
D5
D4
D3
D2
D1
D0

D7
D6
D5
D4
D3
D2
D1
D0

VIN3 HIGH ALERT
VIN3 LOW ALERT
VIN2 HIGH ALERT
VIN2 LOW ALERT
VIN1 HIGH ALERT
VIN1 LOW ALERT
VIN0 HIGH ALERT
VIN0 LOW ALERT

RESERVED
RESERVED

ISENSE2 OVERRANGE*

ISENSE2 HIGH ALERT
ISENSE1 OVERRANGE*

ISENSE2 LOW ALERT

ISENSE1 LOW ALERT
ISENSE1 HIGH ALERT

OPEN DIODE FLAG*
OVER TEMP ALERT*

TSENSEINT HIGH ALERT

TSENSE2 HIGH ALERT
TSENSEINT LOW ALERT

TSENSE2 LOW ALERT

TSENSE1 LOW ALERT
TSENSE1 HIGH ALERT

ALERT
FLAG

OR
ALERT/BUSY

CONFIGURATION
REGISTER

D2 = 1, D1 = 0

*THESE BITS ARE ALWAYS ACTIVE, ALL OTHER BITS CAN BE
PROGRAMMED TO BE ACTIVE OR NOT AS REQUIRED.  

57. 

ALERT_FLAG  
alert_flag

alert_flag 1

 
8

ALERT/BUSY
TSENSE alert_flag

(
57)

A 19
DATAHIGH DATALOW

VIN3 VIN0
1

1

B 20
DATAHIGH DATALOW

[D3:D0] D4 D5

VREF/10.41 ISENSE1 OVERRANGE ISENSE2 OVERRANGE

1 D4 D5

AD7294 D1± D2±
C 21

AD7294 150°C C
D6 1 DAC

C TSENSE1 TSENSE2 TSSENSEINT
DATAHIGH

DATALOW

FF 1

D1 D2 1
24

ALERT/BUSY

DATAHIGH DATALOW  
AD7294

ALERT/BUSY
alert_flag

DATAHIGH ALERT/BUSY /
alert_flag

DATAHIGH DATALOW

ALERT/BUSY /
alert_flag DATALOW

DATAHIGH DATALOW

50 μs
50 μs ALERT

ALERT



AD7294 
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HIGH LIMIT

LOW LIMIT

HIGH LIMIT – HYSTERESIS

LOW LIMIT + HYSTERESIS

TIME

INPUT SIGNAL

ALERT SIGNAL
05

74
7-

06
7

 58. 

 

ALERT/BUSY
ALERT/BUSY

alert_flag DATAHIGH

N LSB DATALOW N LSB N
12

ADC ( 0x77D) AD7294
DATAHIGH DATALOW

TSENSE DATAHIGH DATALOW D11
0 Dx+ Dx−

ISENSE OVERRANGE
DATAHIGH

DATALOW ( 28)

 
ALERT/BUSY

/ alert_flag
N

VIN0 8 LSB

16 0000 0000 0000 1000 VIN0 ( 9)
8 

LSB TSENSE 8°C 32 LSB

ADC 58

/  
FFF

DATAHIGH DATALOW

DATAHIGH DATALOW



AD7294
 

Rev. C | Page 41 of 44  

 

C
O

M
P

A
R

A
T

O
R

S
A

N
D

 R
E

G
IS

T
E

R
S

MUX

TEMP
SENSOR

HIGH SIDE
CURRENT

SENSE

HIGH SIDE
CURRENT

SENSE

T1 T2

VOUTA

VOUTB

VOUTC

FILTER

FILTER

RF CHOKE

RF OUT

LDMOS

RS1(+) RS2(+) RS2(–)RS1(–)
RS2(–)

D1+

D2+

D2–

D1–

SET-POINT
240mV

ISENSE1
OVERRANGE

ISENSE2
OVERRANGE

GAIN
CONTROL

RSENSE

RSENSE

VDD

LDMOS

RF OUT

12-BIT
ADC

VIN0

VIN1

VIN2

VIN3

12-BIT
DAC

12-BIT
DAC

12-BIT
DAC

12-BIT
DAC

VOUTD

RF CHOKE

AD7294*
RF IN

RF IN

*ADDITIONAL PINS OMITTED FOR CLARITY.

Tx POWER
 MONITOR

Rx POWER
 MONITOR

Tx
POWER

RF CUTOFF

Rx
POWER

REF

REF

GAIN
CONTROL

57
47

-0
36

0  

 

AD7294
59.4 V

AD7294 LDMOS

AD7294

AD7294 8

59 AD7294

AD7294

ISENSE1 OVERRANGE ISENSE2 OVERRANGE
LDMOS FET RF

RF IN
(Tx) (Rx)

/ ADI AD8317
AD8362
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C5
1nF 0.1nF

C6
0.1nF

C7

1:4

T2 AD8362

AD7294

CLPF

ENVELOPE OF
TRANSMITTED
SIGNAL

DIRECTIONAL
COUPLER

ATTENUATOR

POWER
AMPLIFIER RF IN

VIN

VOUT

VOUT

VSETINLO

INHI

05
74

7-
03

7

 

 

 

(dB)
AD8362 (PA)

AD8362 VOUT PA
60 VOUT RF AD8362

VOUT VOUT
RF VSET AD7294

AD8362

AD8362 VSET
AD8362 VOUT

CLPF
(VGA)

(VVA)
AD8362 VVA PA

VOUT

60.



AD7294 PCB
AD7294 PCB

AD7294
PCB

10 μF 0.1 μF AD7294
0.1 μF

0.1 μF (ESR)
(ESL)

0.1 μF
10 μF

 

• AD7294
4 8

• D+ D-

• 
10 mil 61

• /
/

Dx+ Dx−

• 10 pF

• 20 cm

/

AD7294
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AGND

D1+

D1–

AGND

0.25mm

0.25mm

0.25mm

0.25mm

0.25mm

0.25mm

0.25mm

05
74

7-
04

9

 
61. 



AD7294 
 

Rev. C | Page 44 of 44 

COMPLIANT TO JEDEC STANDARDS MS-026-ABD

 

1.20
MAX

33

48
64

1

17
16

32

49

0.40
BSC

0.75
0.60
0.45

LEAD PITCH

9.20
9.00 SQ
8.80

7.20
7.00 SQ
6.80

0.23
0.18
0.13

TOP VIEW
(PINS DOWN)

PIN 1

VIEW A

1.05
1.00
0.95

0.20
0.09

0.08 MAX
COPLANARITY

SEATING
PLANE

0° MIN

7°
3.5°
0°0.15

0.05

VIEW  A
ROTATED 90° CCW

01
21

08
-A

 

AD7294BSUZ1
 −40°C  +105°C 64 [TQFP] SU-64-1 

AD7294BSUZRL1
 −40°C  +105°C 64 [TQFP] SU-64-1 

EVAL-AD7294EBZ1
   

 
1 Z = RoHS
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