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2
A B C /

   
16 16  16  

( INL) ±4  ±2  ±1  LSB( )  
±1  ±1  ±1  LSB( )
±2  ±2  ±2  mV( ) 25°C

(TC)
(TC)1 ±2  ±2  ±2  ppm FSR/°C( )

±2 ±2  ±2  mV( ) 25°C
(TC)

(TC)1 ±2  ±2  ±2  ppm FSR/°C( )
±0.02  ±0.02  ±0.02  %FSR( ) 25°C

(TC)
(TC)1 ±2  ±2  ±2  ppm FSR/°C( )  

1
 0.5  0.5  0.5  LSB( )  

1     
5  5  5  V( ) ±1%( )
1  1  1  MΩ( ) 100 MΩ( )
±10  ±10  ±10  μA( ) ±30 nA( )
1 7 1 7 1 7 V min V max  

1      
2 ±10.5263  ±10.5263  ±10.5263  V min V max AVDD/AVSS= ±11.4 V VREFIN= 5 V

±14 ±14 ±14 V min V max AVDD/AVSS= ±16.5 V VREFIN= 7 V
±13 ±13 ±13 ppm FSR/

500 ( )
 

±15  ±15  ±15  ppm FSR/
1000 ( )

 

10  10  10  mA( ) RISCC = 6 kΩ 31  

±1  ±1  ±1  mA( )
     

RLOAD = ∞ 200  200  200  pF( )  
RLOAD = 10 kΩ 1000 1000 1000 pF( )  

0.3 0.3 0.3 Ω( )  
    DVCC= 2.7 V 5.25 V JEDEC

VIH 2 2 2 V( )  
VIL 0.8  0.8  0.8  V( )  

±1 ±1 ±1 μA( )
10  10  10  pF( )

AVDD = 11.4 V 16.5 V AVSS = −11.4 V −16.5 V AGNDx = DGND = REFGND = PGND = 0 V  REFAB = REFCD = 5 V
DVCC = 2.7 V 5.25 V RLOAD = 10 kΩ CL = 200 pF −40°C +85°C +25°C( ) +105°C

TMIN TMAX
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A B C /

(D0 D1 SDO)1
    

0.4 0.4 0.4 V( ) DVCC= 5 V ± 5%  200 μA
DVCC − 1  DVCC − 1  DVCC − 1 V( ) DVCC= 5 V ± 5%  200 μA
0.4  0.4  0.4  V( ) DVCC= 2.7 V 3.6 V 200 μA
DVCC − 0.5 DVCC − 0.5 DVCC − 0.5  V( ) DVCC= 2.7 V 3.6 V 200 μA
±1  ±1  ±1  μA( ) SDO( )
5  5  5  pF( ) SDO( )

   
AVDD/AVSS ±11.4

±16.5  
±11.4
±16.5  

±11.4
±16.5  

V min V max  

DVCC 2.7 5.25  2.7 5.25  2.7 5.25  V min V max  
1    

ΔVOUT/ΔΑVDD −85  −85  −85  dB( )
AIDD 3.5  3.5  3.5  mA/ ( )
AISS 2.75  2.75  2.75  mA/ ( )

DICC 1.2 1.2 1.2 mA( ) VIH= DVCC VIL= DGND 750 μA
275  275  275  mW( ) ±12 V

 
1 
2  1.4 V( )

 

3
A B C /

1

8  8  8  μs( ) ±1 LSB
10  10  10  μs( )  
2  2  2  μs( ) 512 LSB
5  5  5  V/μs( )  
8 8 8 nV-sec( )  
25  25  25  mV( )  
80 80 80  dB( )  

DAC 8 8 8 nV-sec( )  
2 2  2 nV-sec( )  
2 2 2  nV-sec( ) DAC

(0.1 Hz 10 Hz) 0.1 0.1  0.1  LSB p-p( )  
(0.1 Hz 100 Hz) 45 45  45  μV rms( )  

1/f 1 1  1  kHz( )  
60 60 60  nV/√Hz( ) 10 kHZ

2 80 80  80  nV/√Hz( ) 10 kHZ

 
1 
2 16 DAC

AVDD = 11.4 V 16.5 V AVSS = −11.4 V −16.5 V AGNDx = DGND = REFGND = PGND = 0 V  REFAB = REFCD = 5 V
DVCC = 2.7 V 5.25 V RLOAD = 10 kΩ CL = 200 pF TMIN TMAX  
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4
1,2,3 T

MIN
T

MAX

t1  33  ns( ) SCLK
t2  13  ns( ) SCLK
t3  13  ns( ) SCLK
t4  13  ns( ) SYNC SCLK
t5

4 13 ns( ) 24th SCLK  
t6  90 ns( ) SYNC 
t7  2 ns( )
t8  5 ns( )
t9  1.7 μs( ) SYNC LDAC ( DAC )
 480 ns( ) SYNC LDAC DAC
t10  10 ns( ) LDAC
t11  500 ns( ) LDAC DAC
t12  10  μs( ) DAC
t13  10 ns( ) CLR
t14  2 μs( ) CLR
t15

5, 6
 25 ns( ) SCLK SDO

t16 13 ns( ) SYNC SCLK
t17 2 μs( ) SYNC DAC (LDAC = 0)
t18 170 ns( ) LDAC SYNC
 
1 
2 tR = tF = 5 ns(10 90 DVCC) 1.2 V
3 2 3 4
4 
5 5
6 
 
 

AVDD = 11.4 V 16.5 V AVSS = −11.4 V −16.5 V AGNDx = DGND = REFGND = PGND = 0 V  REFAB = REFCD = 5 V
DVCC = 2.7 V 5.25 V RLOAD = 10 kΩ CL = 200 pF TMIN TMAX
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5

AVDD AGNDx, DGND −0.3 V +17 V 
AVSS AGNDx, DGND +0.3 V −17 V 
DVCC DGND −0.3 V +7 V 

DGND −0.3 V DVCC+ 0.3 V 7 V
( )

DGND −0.3 V DVCC + 0.3 V
REFAB REFCD AGNDx PGND −0.3 V AVDD + 0.3 V
VOUTA VOUTB VOUTC VOUTD
 AGNDx

AVSS AVDD

AGND DGND −0.3 V +0.3 V
 
−40°C +85°C 

(TJ max)
−65°C +150°C 
150°C 

32 TQFP  
θJA 65°C/W 
θJC 12°C/W 

JEDEC
J-STD-020 

ESD

 

 

 

TA = 25°C 100 mA
SCR

 

ESD( )

ESD
ESD
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6. 

6. 

1 SYNC SYNC SCLK

2 SCLK Serial Clock Input. Data SCLK
30 MHz

3 SDIN SCLK
4 SDO 
5 CLR 0x0000

1

6 LDAC DAC
SYNC LDAC

DAC LDAC
LDAC LDAC

7, 8 D0, D1 I/O
 DVCC

D0 D1 DVCC DGND
9 RSTOUT 

10 RSTIN 

0 DAC 0 V
RSTIN 1

11 DGND 
12 DVCC 2.7 V 5.25 V
13, 31 AVDD 11.4 V 16.5 V
14 PGND 
15, 30 AVSS -11.4 V -16.5 V
16 ISCC AGND

17 AGNDD DAC D
18 VOUTD DAC D ±10 V

10 kΩ 200 pF
19 VOUTC DAC C ±10 V

10 kΩ 200 pF
20 AGNDC DAC C
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21 AGNDB DAC B
22 VOUTB DAC B ±10 V

10 kΩ 200 pF
23 VOUTA DAC A ±10 V

10 kΩ 200 pF
24 AGNDA DAC A
25 REFAB A B 1 V 7 V

VREFIN = 5 V
26 REFCD C D 1 V 7 V

VREFIN = 5 V
27, 29 NC 不连接。
28 REFGND 
32 BIN/2sCOMP DAC DVCC DGND

DVCC DGND
( 7 8)
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0x8000 TO 0x7FFF
500ns/DIV

 

28. AVDD/AVSS = ±12 V
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05
30

3-
04

8

CH4  50.0μV M1.00s CH4      26μV

4

AVDD/AVSS = ±15V
MIDSCALE LOADED
VREFIN = 0V

10

9

8

7

6

5

4

3

2

1

0
10 2010080604020

S
H

O
R

T
-C

IR
C

U
IT

 C
U

R
R

E
N

T
 (

m
A

)

RISCC (k )

05
30

3-
05

0

AVDD/AVSS = ±15V
TA = 25°C
VREFIN = 5V

50μV/DIV

05
30

3-
05

5

 

31. RISCC29. (100 kHz )

CH1  10.0V B
W

CH3  10.0mV B
W T  29.60%

CH2  10.0V M100μs A CH1      7.80mV

1

2

3

AVDD/AVSS = ±12V
VREFIN = 5V
TA = 25°C
RAMP TIME = 100μs
LOAD = 200pF||10k

T  

 

30. VOUT AVDD/AVSS
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(INL)

DAC (INL) DAC
DAC

LSB INL 7

(DNL)

1 LSB ±1 LSB
DAC DNL

9

DAC AD5764
 

0x8000(
) 0x0000( ) 0 V

22

(TC)

ppm FSR/°C

2 × VREF − 1 LSB
 

/

0x0000( ) 0x8000(
) DAC

−2 × VREF

21

 

DAC
10 90 V/μs

 

DAC DAC

23

(TUE)
19

ppm FSR/°C

(TC)

(TC)
ppm FSR/°C

1LSB
(0x7FFF 0x8000) nV-

28

DAC
DAC nV-

0 1  

DAC
 

DAC DAC
DAC

DAC LSB  

DAC

DAC DAC
DAC

DAC
( 0 1 ) LDAC

DAC nV-

DAC DAC
dB  

DAC DAC
DAC nV-

0
1
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05
30

3-
06

0

2R

E15

VREF

2R

E14 E1

2R

S11

R R R

2R

S10

2R

12-BIT, R-2R LADDER4 MSBs DECODED INTO
15 EQUAL SEGMENTS

VOUTx

2R

S0

2R

AGNDx

R/8

IOUT

 
32  DAC

AD5764 16
DAC ±11.4 V ±16.5 V

±10.5263 V 24
AD5764 SDO

 

AD5764
0x0000 AD5764 I/O

 

DAC

AD5764 16 R-2R DAC
DAC 32

16 4 MSB E1 E15 15
15 AGNDx

IOUT. 12 12 R-2R S0
S11

AD5764 30 MHz
SPI® QSPI™ MICROWIRE™ DSP

 

24 24 MSB
(SCLK)

/
DAC 16 9
2

(0x0000)
0V LDAC CLR

BIN/2sCOMP
BIN/2sCOMP DGND

0V BIN/2sCOMP
DVCC

CLP
 

SYNC
SCLK

SYNC
SYNC

SCLK 24 SYNC
24 SCLK SYNC
SYNC 24 SCLK

SYNC
SYNC

 

DAC
LDAC

AD5764 REFAB REFCD
7 V DAC

 +VREF = 2 × VREF

 +VREF = -2 × VREF

DAC
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05
30

3-
06

1

68HC111

MISO

SYNC

SDIN

SCLK

MOSI

SCK

PC7

PC6 LDAC

SDO

SYNC

SCLK

LDAC

SDO

SYNC

SCLK

LDAC

SDO

SDIN

SDIN

1ADDITIONAL PINS OMITTED FOR CLARITY

AD57641

AD57641

AD57641

 
33. AD5764

VOUTx

DATA
REGISTER

INTERFACE
LOGIC

OUTPUT
I/V AMPLIFIER

LDAC

SDO
SDIN

16-BIT
DAC

VREFIN

SYNC

INPUT
REGISTER

SCLK

05
30

3-
06

2

 
34. DAC

SDO

SYNC
SYNC SCLK

24
SDO SCLK

SCLK SDO
SDIN

24
24N, N AD5764

SYNC

 

SYNC
SCLK

SYNC  

SDO SDO
R/W 1

R/W =1 A2 A0 REG2 REG1 REG0

SPI SDO
NOP

SDO 4
AD5764 A

 

1.  0xA0XXXX AD5764
AD5764 A

DB15 DB0
 

2. NOP
0x00XXXX

SDO
DB5 DB0  

LDAC

SYNC LDAC DAC
DAC  

DAC

LDAC
DAC SYNC  

DAC

LDAC
LDAC

SYNC DAC LDAC
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7. —

MSB   LSB VOUTx 

1111 1111 1111 1111 +2 VREF × (32,767/32,768) 
1000 0000 0000 0001 +2 VREF × (1/32,768) 
1000 0000 0000 0000 0 V 
0111 1111 1111 1111 −2 VREF × (1/32,768) 
0000 0000 0000 0000 −2 VREF × (32,767/32,768) 

8. —

MSB   LSB VOUTx 

0111 1111 1111 1111 +2 VREF × (32,767/32,768) 
0000 0000 0000 0001 +2 VREF × (1/32,768) 
0000 0000 0000 0000 0 V 
1111 1111 1111 1111 −2 VREF × (1/32,768) 
1000 0000 0000 0000 −2 VREF × (32,767/32,768) 

 

9. 

MSB                       LSB

DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15:DB0 

R/W 0 REG2 REG1 REG0 A2 A1 A0  

10 

R/W 

REG2, REG1, REG0 

 REG2 REG1 REG0  

 0 0 0 
 0 1 0 

 0 1 1 
 1 0 0 

 1 0 1 
A2, A1, A0 DAC
 A2 A1 A0  

 0 0 0 DAC A 
 0 0 1 DAC B 
 0 1 0 DAC C 
 0 1 1 DAC D 
 1 0 0 DAC

7 8
AD5764

AD5764

 
D DAC  
VREFIN REFAB/REFCD  

(CLR)

CLR 0 V(
) ( ) CLR

( 2) CLR

CLR 0 V DAC AD5764
0x04XXXX

⎥⎦

⎤
⎢⎣

⎡×+×−=
536,65

42 DVVV REFINREFINOUT
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11. 

REG2 REG1 REG0 A2 A1 A0 DB15:DB6 DB5 DB4 DB3 DB2 DB1 DB0 

0 0 0 0 0 0 NOP
0 0 0 0 0 1 D1 D1 D0 D0 SDO

0 0 0 1 0 0 
0 0 0 1 0 1 

12. 

NOP 
( )

D0/D1 D0/D1 D0/D1 ( )

D0/D1 I/O D0 D1
I/O D0 D1

SDO SDO SDO ( )
DAC 0 V

 

13. 

REG2 REG1 REG0 A2 A1 A0 DB15:DB0 

0 1 0 DAC 16 DAC
 

14. 

REG2 REG1 REG0 A2 A1 A0 DB15: DB2 DB1 DB0 

0 1 1 DAC CG1 CG0 

15. 

CG1 CG0 

±10 V ( ) 0 0 
±10.2564 V 0 1 
±10.5263 V 1 0 

 

REG 000
11 12

REG 010 DAC DAC ( 10)
DB15 DB0 13

REG 011 DAC DAC ( 10)  
DAC 14 15
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 16. 

REG2 REG1 REG0 A2 A1 A0 DB15:DB6 DB5 DB4 DB3 DB2 DB1 DB0 

1 0 0 DAC

DAC

FG5 FG4 FG3 FG2 FG1 FG0 

17. 

FG5 FG4 FG3 FG2 FG1 FG0 

+31 LSBs 0 1 1 1 1 1 
+30 LSBs 0 1 1 1 1 0 
… … … … … … … 
+2 LSBs 0 0 0 0 1 0 
+1 LSB 0 0 0 0 0 1 

( )

( )

0 0 0 0 0 0 
−1 LSB 1 1 1 1 1 1 
−2 LSBs 1 1 1 1 1 0 
… … … … … … … 
−31 LSBs 1 0 0 0 0 1 
−32 LSBs 1 0 0 0 0 0 
 

18. 

REG2 REG1 REG0 A2 A1 A0 DB15:DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 

1 0 1 OF7 OF6 OF5 OF4 OF3 OF2 OF1 OF0 

19. AD5764

OF7 OF6 OF5 OF4 OF3 OF2 OF1 OF0 

+15.875 LSBs 0 1 1 1 1 1 1 1 
+15.75 LSBs 0 1 1 1 1 1 1 0 
… … … … … … … … … 
+0.25 LSBs 0 0 0 0 0 0 1 0 
+0.125 LSBs 0 0 0 0 0 0 0 1 

0 0 0 0 0 0 0 0 
−0.125 LSBs 1 1 1 1 1 1 1 1 
−0.25 LSBs 1 1 1 1 1 1 1 0 
… … … … … … … … … 
−15.875 LSBs 1 0 0 0 0 0 0 1 
−16 LSBs 1 0 0 0 0 0 0 0 

 

 

 

 

 

 

REG 100
DAC DAC ( 10)

6 −32 LSBs +31 
LSBs 1LSB DAC 16

17
½

REG 101 DAC
DAC ( 10) AD5764

8 -16 LSBs +15.875 LSBs
⅛ LSB DAC 18

19
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AD5764
AD5764

AD5764
5 V

±10 V  

AD5764 −4.88 mV +4.84 mV 16 LSB ⅛
 

 

=             =38.14 μV

0x0000
614 μV  

 

=                                           =

                    =16

16

 

 00010000

 

82
20

16 ×

 

SizeStepOffset
ValueOffsetMeasured

  
  

V
V
μ
μ

14.38
614

1
11110000  

 

AD5764  −9.77 mV +9.46 mV 16 LSB
½  

 

=              =152.59 μV

0x8000
−10 V

-1.2 mV

 

=                                          =

                     =8

( ) 8
6

 

 001000

 

22
20

16 ×

SizeStepGain
ValueGainMeasured

  
  

V
mV
μ29.152

2.1
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05

30
3-

06
3

G1

G2

RSTOUT RSTIN

VOUTA

VOLTAGE
MONITOR

AND
CONTROL

AGNDA  
35. 

 

VOUTx
0 V

0 V G1 ( 35)

G2 G1 (RSTIN)

RSTIN RSTIN G1
G2

(RSTIN)
35

AD5764 ±16 
LSB 0.125 LSB

AD5764 ±10 V
±10.2564 V ±10.5263 V

ISCC PGND
500 μA 10 mA

120 kΩ 6 kΩ  

 

ISCC 5 mA

 

I/O

AD5764 2 I/O (D1 D0)

I/O DVCC DGND

D0 D1  

AD5764
DAC AGNDx REFGND
DAC DAC

DAC AGNDA
REFGND +5 mV VOUTA AGNDA

−5 mV
VOUTA +5 mV  

SCI
R 60
=
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1

2

3

4

5

6

7

8

23

22

21

18

19

20

24

17

9 10 11 12 13 14 15 16

32 31 30 29 28 27 26 25

AD5764

SYNC

SCLK

SDIN

SDO

D0

LDAC

CLR

D1

VOUTA

VOUTB

AGNDB

VOUTD

VOUTC

AGNDC

AGNDA

AGNDD

R
S

T
O

U
T

R
S

T
IN

D
G

N
D

D
V

C
C

A
V

D
D

P
G

N
D

A
V

S
S

IS
C

C

B
IN

/2
sC

O
M

P

A
V

D
D

A
V

S
S

N
C

R
E

F
G

N
D

N
C

R
E

F
C

D

R
E

F
A

B

SYNC

SCLK

SDIN

SDO

LDAC

D0

D1

RSTOUT

RSTIN

BIN/2sCOMP

+5V

+5V

+15V –15V

NC = NO CONNECT

VOUTA

VOUTB

VOUTC

VOUTD

100nF

10
0n

F

10
0n

F

10μF

100nF 100nF100nF

+15V –15V

10μF10μF

10
μ

F

10μF

05
30

3-
06

4

ADR02
+15V

4

GND
6VOUTVIN2

 
36. 

 

 

 

36 AD5764 16 DAC
 

36 AVDD +15 V AVSS −15 V
AVDD +11.4 V +16.5 V AVSS −
11.4 V −16.5 V



AD5764 
 

Rev. D | Page 26 of 28 

20. AD5764
(mV ) (ppm ) (ppm/°C ) 0.1 Hz 10 Hz (μV )

ADR435 ±2 40 3 8 
ADR425 ±2 50 3 3.4 
ADR02 ±5 50 3 10 
ADR395 ±5 50 9 8 

AD5764

AD5764 REFAB REFCD
DAC

 

4

 

DAC

ADR425

 

 

INL DNL TUE
DAC

 

ADR435( XFET® )
0.1 Hz 10 Hz

http://www.analog.com/zh/references/voltage-references/adr425/products/product.html
http://www.analog.com/zh/references/voltage-references/adr425/products/product.html
http://www.analog.com/zh/references/voltage-references/adr435/products/product.html
http://www.analog.com/zh/references/voltage-references/adr435/products/product.html
http://www.analog.com/zh/references/voltage-references/adr02/products/product.html
http://www.analog.com/zh/references/voltage-references/adr395/products/product.html
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VIASERIAL CLOCK
OUT TO SCLK

VOA
ENCODE DECODE

VIBSERIAL DATA
OUT TO SDIN

VOB
ENCODE DECODE

VOCVIC
SYNC OUT ENCODE DECODE

05
30

3-
06

5

VID
CONTROL OUT

VOD
ENCODE DECODE

MICROCONTROLLER ADuM1400*

*ADDITIONAL PINS OMITTED FOR CLARITY.

TO SYNC

TO LDAC

 
37. 

 

AD5764 PCB

AD5764 AGND
DGND

AD5764
10 μF 0.1 μF

10 μF 0.1 μF
(ESR) (ESI)

 

AD5764

SDIN
SCLK
(

)
DAC

 

AD5764
37 ADuM1400

AD5764
DSP

( )
AD5764 24 SCLK
 

DAC
LDAC

AD5764
PC AD5764

AD5764 PCB PC USB
AD5764

Microsoft® Windows® 2000/NT/XP PC  

EVAL-AD5764EB

AD5764 4
www.analog.com

http://www.analog.com/zh/interface/digital-isolators/adum1400/products/product.html
http://www.analog.com/zh/index.html
http://www.analog.com/en/digital-to-analog-converters/da-converters/ad5764/products/product.html
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COMPLIANT TO JEDEC STANDARDS MS-026-ABA

 

0.45
0.37
0.30

0.80
BSC

7.00
BSC SQ

  9.00 BSC SQ

LEAD PITCH

1 24

2532

8

9

17

16

1.20
MAX

0.75
0.60
0.45

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

VIEW A

PIN 1

TOP VIEW
(PINS DOWN)

02
06

07
-A

 
38. 32 TQFP (SU-32-2) 

mm

(INL)

AD5764ASUZ1 ±4 LSB( ) −40°C +85°C 32 TQFP  SU-32-2 
AD5764ASUZ-REEL71

 ±4 LSB( ) −40°C +85°C 32 TQFP  SU-32-2  
AD5764BSUZ1

 ±2 LSB( ) −40°C +85°C 32 TQFP  SU-32-2  
AD5764BSUZ-REEL71

 ±2 LSB( ) −40°C +85°C 32 TQFP  SU-32-2  
AD5764CSUZ1

 ±1 LSB( ) −40°C +85°C 32 TQFP  SU-32-2  
AD5764CSUZ-REEL71

 ±1 LSB( ) −40°C +85°C 32 TQFP SU-32-2 
EVAL-AD5764EBZ1

  
 
1 Z = RoHS
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