
ADI ADI ADI

 

1 MSPS 12

AD5933
 

 

Rev. B 
Information furnished by Analog Devices is believed to be accurate and reliable. However, no 

responsibility is assumed by Analog Devices for its use, nor for any infringements of patents or other 

rights of third parties that may result from its use. Specifications subject to change without notice. No 

license is granted by implication or otherwise under any patent or patent rights of Analog Devices. 

Trademarks and registered trademarks are the property of their respective owners. 

  

 

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.

Tel: 781.329.4700 www.analog.com 

Fax: 781.461.3113 ©2005–2010 Analog Devices, Inc. All rights reserved. 

VDD/2

DAC

Z(ω)

SCL

SDA

DVDDAVDDMCLK

AGND DGND

ROUT VOUT

AD5933
RFB

VIN

05
32

4-
00

1

1024-POINT DFT

I2C
INTERFACE

IMAGINARY
REGISTER

REAL
REGISTER

OSCILLATOR

DDS
CORE

(27 BITS)

TEMPERATURE
SENSOR

ADC
(12 BITS) LPF

GAIN

 
1

 

100 kHz 

I2C  

27 (<0.1 Hz) 

1 kΩ 10 MΩ 

100 Ω 1 kΩ  

(±2°C) 

 

 

0.5% 

2.7 V 5.5 V 

−40°C +125°C 

16 SSOP  

 

 

 

 

 

 

 

 

 

 

/

 
AD5933

12 1 MSPS (ADC)

ADC DSP
(DFT) DFT (R)

(I)  

I2C  

ADI AD5934 2.7 V
5.5 V 250 kSPS 12

16 SSOP

http://www.analog.com/zh/rfif-components/direct-digital-synthesis-dds/ad5934/products/product.html


AD5933 
 

Rev. B | Page 2 of 44 

 ................................................................................................... 1
 ................................................................................................... 1
 ................................................................................................... 1

 ........................................................................................... 1
 ........................................................................................... 3
 ........................................................................................... 4

I2C  ........................................................... 6
 ............................................................................. 7

ESD  ................................................................................... 7
 ..................................................................... 8

 .................................................................................. 9
 ................................................................................................. 12

 ........................................................................................ 13
 .................................................................................... 14

 .............................................................. 15
 .................................................................................... 15

DFT  ................................................................................ 15
 ................................................................................ 16

 ............................................................................ 16
 ....................................................................... 16
 ....................................................................... 16
 ....................................................................... 16

 ........................................................................................ 17
 ................................................................................ 17

 ....................................................................... 17
 ............................................. 17

 ...................................................... 17
 ................................................................................ 18

 .............................................................. 18
 .............................................................. 18
 .............................................................. 18

 .......................................................... 19
 ................................................................................ 19

 ....................................................................... 21
 ................................................................................ 23

 ........................................................................................ 24

( 0 x 8 0
 0x81) ........................................................................................ 24

( 0x82 0x83
0x84) .................................................................. 25

( 0x85 0x86
0x87) .................................................................. 26

( 0x88
0x89) ........................................................................................ 26

( 0x8A
0x8B) ....................................................................................... 26

( 0x8F) .......................................... 27
(16 — 0x92

0x93) ........................................................................................ 27
(16 — 0x94

0x95 0x96 0x97) .............. 27
 ................................................................................ 28

I2C  .......................................................................... 28
AD5933 .......................................................................... 29

 .................................................................................... 29
 .................................................................................... 30

 ........................................................................................ 31
 ............................................................................ 31

 ........................................ 33
/  ............................................................. 33

 ................................................................... 34
AD5933  ................................................ 35

 .................................................................................... 36
 ................................................................... 36

 ............................................................................................. 37
 ............................................................................ 37

 ....................................................................... 37
(XO)  .......................................................... 37

 .................................................................................... 38
 ................................................................................ 42

 ........................................................................................ 43
 ................................................................................ 43



AD5933
 

Rev. B | Page 3 of 44 

2010 2 — A B 　　　　　　　　　　　
“ ”  .............................................................................. 1

2008 5 — 0 A 　　　　　　　　　　　
 .................................................................................... 

1 ............................................................................................. 1
1 ............................................................................................. 4
17 ......................................................................................... 13

“ ”  ................................................................... 13
19 ......................................................................................... 14

24 ......................................................................................... 18
“ ”  ................................................................... 19
“ ”  ........................................................... 21
“ ”  ................................................................... 24
“ ”  ............................................................... 31

18 ......................................................................................... 35
“ ”  ........................................................................ 37
“ ”  ................................................................... 43

2005 9 — 0



AD5933 
 

Rev. B | Page 4 of 44 

1
Y 1  

/

1 K 10 M Ω 100 Ω 1 kΩ

0.5 % 2 V
30 kHz 200 kΩ

5 6
30 ppm/°C 

2 1 100 kHz 
0.1 Hz DDS 0.1 Hz

MCLK 16.776 MHz 
3 16.776 MHz 

30 ppm/°C 

1
4 1.98 V p-p 4 

5 1.48 V 
5

200 Ω TA= 25°C
VOUT ±5.8 mA TA= 25°C

2
4  0.97 V p-p 6

5 0.76 V 
7

2.4 kΩ 
VOUT ±0.25 mA 

3
4 0.383 V p-p 8

5 0.31 V 
9

1 kΩ 
VOUT ±0.20 mA 

4
4 0.198 V p-p 10

5 0.173 V 
11

600 Ω 
VOUT ±0.15 mA 

60 dB 
−52 dB 

(0 MHz 1 MHz) −56 dB  
(±5 kHz) −85 dB 

VDD = 3.3 V MCLK = 16.776 MHz 2 V 30 kHz 200 kΩ 5
6 200 kΩ 4 5 PGA = ×1
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Y 1  

/

 
1 nA VIN

6 0.01 pF VIN GND
(CFB) 3 pF 

6  
 12  

 250 kSPS ADC
 

±2.0 °C −40°C +125°C
0.03 °C  
800 

 
(VIH) 0.7 × VDD  
(VIL) 0.3 × VDD  

7 1 μA TA = 25°C 
7 pF TA = 25°C 

 
VDD 2.7 5.5 V  
IDD( ) 10 15 mA VDD = 3.3 V 

17 25 mA VDD = 5.5 V 
IDD( ) 11 mA VDD = 3.3 V

( 0X80
0X81)

16 mA VDD = 5.5 V 
IDD( ) 0.7 5 μA VDD = 3.3 V 

1 8 μA VDD = 5.5 V 
 
1 Y −40°C +125°C 25°C
2 AD5933
3 14 15 16
4  
 (V p-p) = [2/3.3] × VDD 
 VDD

 

5  
 (V) = [2/3.3] × VDD 
 VDD

6 VOUT
 

7 8 15 16
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I2C

VDD = 2.7 V 5.5 V TMIN TMAX
1

2
2 T

MIN
T

MAX
 

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 μs tSU, DAT

t6
3 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 tF SDA
0 ns tR (CMOS )SCL SDA

t11 300 ns tF SCL SDA
0 ns tF (CMOS )SDA
250 ns tF SDA
20 + 0.1 Cb

4 ns tF SCL SDA
Cb 400 pF
 
1 2
2 
3 SDA ( SCL VIH MIN) SCL 300 ns
4 Cb ( pF) tR tF 0.3 VDD 0.7 VDD

 

SCL

SDA

t9 t3 t10 t11 t4

t4 t6 t2 t5 t7 t8t1

05
32

4-
00

2

START
CONDITION

REPEATED
START

CONDITION

STOP
CONDITION

 
2. I2C
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TA = 25°C

3

DVDD GND −0.3 V +7.0 V 
AVDD1 GND −0.3 V +7.0 V 
AVDD2 GND −0.3 V +7.0 V 
SDA/SCL GND −0.3 V VDD + 0.3 V  
VOUT GND −0.3 V VDD + 0.3 V  
VIN GND −0.3 V VDD + 0.3 V 
MCLK GND −0.3 V VDD + 0.3 V 

 
(Y ) −40°C +125°C 

−65°C +160°C 
150°C 

SSOP  
θJA 139°C/W 
θJC  W/C°631 

( )  
260°C 
10 40

ESD

 

 

ESD( )

ESD
ESD
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NC 1

NC 2

NC 3

RFB 4

SCL16

SDA15

AGND214

AGND113

VIN 5

VOUT 6

NC 7

DGND12

AVDD211

AVDD110

MCLK 8 DVDD9

NC = NO CONNECT

AD5933
TOP VIEW

(Not to Scale)

05
32

4-
00

3

IT IS RECOMMENDED TO TIE ALL SUPPLY
CONNECTIONS (PIN 9, PIN 10, AND PIN 11)
AND RUN FROM A SINGLE SUPPLY BETWEEN
2.7V AND 5.5V. IT IS ALSO RECOMMENDED TO
CONNECT ALL GROUND SIGNALS TOGETHER
(PIN 12, PIN 13, AND PIN 14).

NOTES:
1.

 
3. 

4. 

1, 2, 3, 7 NC 
4 RFB 4 5

5 VIN VDD/2
6 VOUT 
8 MCLK 
9 DVDD 
10 AVDD1 1
11 AVDD2 2
12 DGND 
13 AGND1 1
14 AGND2 2
15 SDA I2C 10 kΩ VDD
16 SCL I2C 10 kΩ VDD
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11. 4 VDD = 3.3 V
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17. 

FREQUENCY

IM
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18. 

5. 3.3 V

1 1.98 V p-p  1.48 V  
2 0.97 V p-p  0.76 V 
3 383 mV p-p  0.31 V 
4 198 mV p-p  0.173 V  

AD5933
12 1 MSPS ADC

ADC
DSP DFT DFT

(R) (I)
 

 = 

 = tan−1(I/R) 

Z(ω)
18

 22 IR +

AD5933

VOUT
VIN  

5 3.3 V
VDD

5 V  

1  = 1.98 ×        =3V p-p

1  = 1.48 ×        =2.24V p-p

 

3.3
0.5

 

3.3
0.5

DDS
Sub-Hz

DDS
MCLK

DDS D3
( 0x81)
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 PHASE
ACCUMULATOR

(27 BITS) VOUT
DAC

R(GAIN)

VBIAS
05

32
4-

01
9

 
19. 

 

19 AD5933 27
DDS

(
0x82 0x83 0x84)

27
(MSB) 0

24

AD5933 0.1 Hz
24 I2C  

 

 
24 RAM 0x82

0x83 0x84( )
DDS

1  

 =   

                                                                                                           (1)

30 kHz 16 MHz
MCLK

 

 =                                       0x0F5C28

0x0F 0x82 0x5C
0x83 0x28

0x84

 
24 RAM 0x85

0x86 0x87( )
DDS

2  

 =                                                                        

                                                                        (2)

10 Hz 16 MHz
MCLK  

 =                               0x00014F

0x00 0x85 0x01
0x86 0x4F

0x87  

 
9

RAM 0x88 0x89(
) 511  

150 0x00
0x88 0x96

0x89  

(
0x80 0x81 )

( 0x8F)
D2

0x94 0x95( ) 0x96 0x97(
)

D3 1
1

 

272

4

×
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⎟
⎟
⎟

⎠

⎞
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⎜
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⎛

⎟
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⎜
⎜
⎜

⎝
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⎜
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⎝
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272

4
16MHz
30kHz

 

272

4

×
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜
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⎛MCLK



AD5933
 

Rev. B | Page 15 of 44 

5 × R

R

R

R

C

VIN

VDD/2

RFB

ADC
LPF

05
32

4-
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20. 

 

1. 
( 0x80 0x81)

VOUT VIN
 

2. Q

 

 

3. 

ADC
(

) 0x8A
0x8B( 34)  

DDS 5

D10 D9 ( “
( 0x80 0x81)” ) VOUT

 
(PGA)

ADC 20
VOUT VIN

VIN VDD/2
VIN

4(RFB) 5 (VIN)
PGA

ADC (0 V VDD)  

PGA 5 1
D8 (

0x80) 12 1 
MSPS ADC

ADC AD5933 DSP
DFT  

DFT  
DFT

AD5933 DFT  
 

 
X(f) f  
x(n) ADC  
cos(n) sin(n) DDS f  

1024
16

 ∑
−

−=
1023

0
)))sin())(cos((()(

n
njnnxfX



AD5933 
 

Rev. B | Page 16 of 44 

6. 
D13…D0

−40°C 11, 1011, 0000, 0000 
−30°C 11, 1100, 0100, 0000 
−25°C 11, 1100, 1110, 0000 
−10°C 11, 1110, 1100, 0000 
−0.03125°C 11, 1111, 1111, 1111 
0°C 00, 0000, 0000, 0000 
+0.03125°C 00, 0000, 0000, 0001 
+10°C 00, 0001, 0100, 0000 
+25°C 00, 0011, 0010, 0000 
+50°C 00, 0110, 0100, 0000 
+75°C 00, 1001, 0110, 0000 
+100°C 00, 1100, 1000, 0000 
+125°C 00, 1111, 1010, 0000 
+150°C 01, 0010, 1100, 0000 

 

D
IG

IT
A

L 
O

U
T

P
U

T

–40°C
–0.03125°C

–30°C

11, 1111, 1111, 1111

11, 1100, 0100, 0000

11, 1011, 0000, 0000

TEMPERATURE (°C)

75°C

150°C

01, 0010, 1100, 0000

00, 1001, 0110, 0000

00, 0000, 0000, 0001

05
32

4-
02

1

 
21. 

 

 
AD5933

(MCLK)
AD5933 16.776 

MHz  

( 0x81 11)
D3

 

14
15 16  

 
13 14

 

−40°C +125°C
(+150°C)

±2°C  

 

 

( 0x80 0x81)
( 800 μs)

 

( 0x8F)
0x92

0x93 ( )  

 
16 14

ADC MSB
D13

–40°C +150°C
0x92 0x93 6

21

 
 = ADC (D)/32 

 = (ADC (D) – 16384)/32 

“ADC ” 14  

 = (ADC (D) – 8192)/32 

“ADC (D)” D13 ADC
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101.5

98.5
54 66

FREQUENCY (kHz)

IM
P

E
D

A
N

C
E

 (
k

)

101.0

100.5

100.0

99.5

99.0

56 58 60 62 64

VDD = 3.3V
CALIBRATION FREQUENCY = 60kHz
TA = 25°C
MEASURED CALIBRATION IMPEDANCE = 100k

05
32

4-
02

2

 
22. 

 

 
DFT  

DFT  

 = 

 
R 0x94 0x95  
I 0x96 0x97  

 

 = 0x038B = 907( )

 = 0x0204 = 516( )

 =                             =1043.506

VOUT VIN
 

VOUT VIN
 

 
 

 = 2 V p-p 

ZCALIBRATION = 200 kΩ 

 PGA  = ×1 

 = 200 kΩ 

 = 30 kHz 

 

 = 0xF064 = −3996( )

 = 0x227E = +8830( )

 =                                    =9692.106

  =  

22 IR +

)516907( 22 +

)8830()3996( 22 +−

⎟
⎠
⎞

⎜
⎝
⎛

=⎟
⎠

⎞
⎜
⎝

⎛
1

 =                     =515.819×1012

 

 = 510 kΩ  

30 kHz
 

 = 0xFA3F = −1473( )

 = 0x0DB3 = +3507( )

 =                                         =3802.863

 

 =  

  = 

 
AD5933

22

⎟⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛
Ω

9692.162
200k
1

))3507()1473(( 22 +−

×
1

Ω=Ω
×× − k791.509

863.380210819273.515
1

12
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)
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VDD = 3.3V
CALIBRATION FREQUENCY = 60kHz
TA = 25°C
MEASURED CALIBRATION IMPEDANCE = 100k
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23. 

VIN

VDD/2

RFB

ADC
LPF

ZUNKNOWN
VOUT

CURRENT-TO-VOLTAGE
GAIN SETTING RESISTOR

PGA
(×1 OR ×5) 05

32
4-

02
4

 
24. 

 

23

 

PGA

 
 

 = 2 V (p-p) 

ZUNKNOWN = 100.0 kΩ 

 PGA  = ×1 

 = 3.3 V 

 = 100 kΩ 

 = 55 kHz 65 kHz 

 

55 kHz 1.031224E-09 

65 kHz 1.035682E-09 

(ΔGF) 1.035682E-09 − 1.031224E-09 = 
4.458000E-12 

(ΔF) = 10 kHz 

60 kHz  
 

1.033453E-9  

9-10031224.15kHz
10kHz

12-4.458000E
×+⎟

⎠
⎞

⎜
⎝
⎛ ×

24  

× 

 

 VDD = 3.3 V 

 = 200 kΩ 

 ZUNKNOWN = 200 kΩ 

 PGA  = ×1 

ADC 2 V p-p PGA
×5 ADC  

 
 

 
 

PGA
ZUNKNOWN

×
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101.5
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)
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ZCALIBRATION = 1 kΩ 

 PGA  = ×1 
 = 3.3 V 

 = 1 kΩ
 

AD5933
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31. 6

 

3(10 kΩ 100 kΩ)

28  
 = 2 V p-p 

ZCALIBRATION = 10 kΩ 
 PGA  = ×1 

 = 3.3 V 
 = 10 kΩ

5(1 MΩ 2 MΩ)

30  
 = 2 V p-p 

ZCALIBRATION = 100 Ω 
 PGA  = ×1 

 = 3.3 V 
 = 100 kΩ

6(9 MΩ 10 MΩ)

31  
 = 2 V p-p 

ZCALIBRATION = 9 MΩ 
 PGA  = ×1 

 = 3.3 V 
 = 9 MΩ

4(100 kΩ 1 MΩ)

29  
 = 2 V p-p 

ZCALIBRATION = 100 kΩ 
 PGA  = ×1 

 = 3.3 V 
 = 100 kΩ
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AD5933
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AD5933

(ZUNKNOWN)
AD5933
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ADC  

AD5933
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(rads) = tan−1(I/R)                                         (3)
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⎠
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Φunknown VIN VOUT
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AD5933 VOUT VIN
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7. 

 

负

33. 

 

32 220 kΩ (RFB = 220 kΩ PGA = ×1)
AD5933 10 pF
 

32

( ZØ) ZØ( 33)

x

180°

180°

360°
 

7  

(|Z|) ZØ

(ZUNKNOWN)
 

 

 |ZREAL| = |Z| × cos (ZØ) 

 

 |ZIMAG| = |Z| × sin (ZØ)

π

o180)/(tan 1 ×− RI

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×+ −

π

o
o 180)/(tan180 1 RI

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×+ −

π

o
o 180)/(tan180 1 RI

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×+ −

π

o
o 180)/(tan360 1 RI



AD5933
 

Rev. B | Page 23 of 44 

 

AD5933

AD5933

(1) 

(2) 

(3) 

DFT

Y

Y

Y

N

N

05
32

4-
03

4

 
34. 

 



AD5933 
 

Rev. B | Page 24 of 44 

8

0x80 D15 D8 /
0x81  D7 D0 /
0x82 D23 D16 /
0x83  D15 D8 /
0x84  D7 D0 /
0x85 D23 D16 /
0x86 D15 D8 /
0x87 D7 D0 /
0x88 D15 D8 /
0x89 D7 D0 /
0x8A D15 D8 /
0x8B  D7 D0 /
0x8F D7 D0 
0x92 D15 D8 
0x93  D7 D0 
0x94 D15 D8 
0x95  D7 D0 
0x96 D15 D8 
0x97  D7 D0 

 

9. (D15 D12)

D15 D14 D13 D12 

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

10. (D10 D9)

D10 D9 

0 0 1 2.0 V p-p
0 1 4 200 mV p-p
1 0 3 400 mV p-p
1 1 2 1.0 V p-p

 

( 0x80 0x81)

AD5933 16 ( 0x80
0x81) AD5933

D15 D0 0xA000  

4 MSB

 

0x80
0x81

(
)

( 34)  
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11. (D11 D8 D0)

D11 
D8 PGA 0 = ×5 1 = ×1
D7 0
D6 0
D5 0
D4 
D3 1
 0
D2 0
D1 0
D0 0

DDS

 

 
ADC

( ) 0x8A
0x8B( 34)  

DSP
AD5933

ADC  
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AD5933
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VIN

VOUT  

 
VOUT  
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PGA ADC 5 1  
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⎟
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12. 

0x88 D15 D9 /

D8 /

0x89 D8 D0 /

13. 

0x8A D15 D11 /
D10 D9 2

D10 D9 

0 0 
0 1  × 2
1 0 
1 1  × 4

D8 MSB
0x8B D7 D0 /  
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 =                                       0x00014F
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⎟
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16MHz
10Hz

9 D8 D0
D15 D9

511  

( 0x8A

0x8B)

D10 D0
( 13)  

ADC

/ / ADC
9 D8 D0

2 4
D10 D9 5 D15 D11

511 × 4 = 2044
30 kHz

ADC 511 × 
4 × 33.33 μs = 68.126 ms ADC 1024

0x94 0x97
16.777 MHz 1 ms
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14. ( 0x8F)

0000 0001 
0000 0010 /
0000 0100 
0000 1000 
0001 0000 
0010 0000 
0100 0000 
1000 0000 
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AD5933  
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/ / DDS
/ / D1

D1 0  

 
D2 1
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AD5933 16
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0x95 0x96 0x97)

D1 1

 

16
(√(Real2 + Imaginary2))

/ ( )
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AD5933 

AD5933
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1.  SDA  
2.  7 ( )  
3.  SDA  
4.  ( 16  = 1011 

0000)  
5.  SDA  
6.  ( )  
7.  SDA  
8.  SDA
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1.  SDA  
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3.  SDA  
4.  8 (1010 0000)
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PGA I-V

VDD/2

RFB

VIN

AD8531
AD820
AD8641
AD8627

VDD

20k

20k 1μF

VDD/2

VOUTROUT

RFB

DDS

2V p-p

R1

R2

ZUNKNOWN

TRANSMIT SIDE
OUTPUT AMPLIFIER

 
41. 

17. (ROUT)

1 2 V p-p 200 Ω
2 1 V p-p 2.4 kΩ
3 0.4 V p-p 1.0 kΩ
4 0.2 V p-p 600 Ω

 
AD5933

10 MΩ  

VOUT VIN
( ≤500 Ω)

VOUT

I-V
“ ”
I-V VIN

VDD/2 I-V
/

 

(ZUNKNOWN) VOUT
ROUT( 41(

(ZUNKNOWN)
( ) ROUT

VOUT

17

AD5933
ROUT

( “ ” )  

ROUT VOUT
(

±2 mA)
I-V ( 1/ )  

41

AD5933
(R1 R2) VOUT

 

41 ZUNKNOWN

1 Ω
( AD820 AD8641 AD8531 )

http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad820/products/product.html
http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/ad8641/products/product.html
http://www.analog.com/zh/audiovideo-products/display-driver-electronics/ad8531/products/product.html
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VOUT (
ROUT ) 41 (
ZUNKNOWN )

ROUT

ZUNKNOWN  

ZUNKNOWN 30 kHz 32 kHz
90 Ω 110 Ω

ROUT AD5933
41

(
www.analog.com/opamps) ADI

 

 

 VDD = 3.3 V 
 VOUT = 2 V p-p 
 R2 = 20 kΩ 
 R1 = 4 kΩ 
  = 500 Ω 
 ZUNKNOWN = 100 Ω 
 PGA  = ×1

R1/R2 VOUT R1 = 4 kΩ
R2 = 20 kΩ 1/5 2 V p-p

400 mV 400 mV/ 
90 Ω = 4.4 mA  

100 Ω
RFB

I-V AD5933
RFB I-V

ADC 400 mV (RFB = 100 Ω)
2 V p-p (RFB = 500 Ω)  

100 Ω VOUT VIN

 

41 AD5933
VDD/2 (

AD5933 1 ) AD5933
VDD/2

http://www.analog.com/zh/amplifiers-and-comparators/operational-amplifiers-op-amps/products/index.html
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44. 

 

 
AD5933

 

(EIS)
AD5933

 

RC RC
(RS) (RP CP)

RS 10 Ω 10 kΩ RP 1 kΩ
1 MΩ CP 5 μF 70 μF 44

0.1 Hz 100 kHz

±20 mV
( ADuC702x) 10

0.1 kHz 100 kHz
0.1 kHz 1 kHz

16.776 MHz 500 kHz
AD9834

MCLK
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AD5933

18. AD5933

(mV ) (V) (ppm/°C ) 0.1 Hz 10 Hz (μV p-p )

ADR433B ±1.5 3. 0 3  3.75 
ADR433A ±4 3. 0 10 3.75 
ADR434B ±1.5 4. 096 3  6.25 
ADR434A ±5 4. 096 10 6.25 
ADR435B ±2 5.0 3  8 
ADR435A ±6 5.0 10 8 
ADR439B ±2 4.5 3  7.5 
ADR439A ±5.5 4.5 10 7.5 

 

 

AD5933
AD5933 AVDD1 AVDD2

DVDD  

ppm

ADR43x

 

AD5933
ADR395

100 μA 0.1 Hz
10 Hz 8 μV p-p

 

ADR433
0.1 Hz 10 Hz 18

AD5933

http://www.analog.com/en/references/voltage-references/adr433/products/product.html#
http://www.analog.com/zh/references/voltage-references/adr395/products/product.html
http://www.analog.com/zh/references/voltage-references/adr433/products/product.html
http://www.analog.com/zh/references/voltage-references/adr433/products/product.html
http://www.analog.com/zh/references/voltage-references/adr434/products/product.html
http://www.analog.com/zh/references/voltage-references/adr434/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/adr439/products/product.html
http://www.analog.com/zh/references/voltage-references/adr439/products/product.html
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AD5933
AD5933

AGND DGND
AD5933  

AD5933 10 μF 0.1 μF
0.1 μF 10 μF

0.1 μF (ESR)
(ESI)

0.1 μF
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AD5933
AD5933  

PC USB USB
 

AD5933 EVAL-AD5933EB
CD PC

 

Microsoft® Windows® 2000 Windows XP  

45 46

 
AD5933 AD5933

www.analog.com  

 

 

(XO)  
16 MHz

CMOS

http://www.analog.com/zh/index.html
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05324-044

A
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45. EVAL-AD5933EBZ USB
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05324-045

 
46. EVAL-AD5933EBZ
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05324-046

 
47. EVAL-AD5933EB



AD5933
 

Rev. B | Page 41 of 44 

05324-047

 
48. EVAL-AD5933EB



AD5933 
 

Rev. B | Page 42 of 44 

19
SMD 1  

C1, C3, C5 C9, C11,  
C15, C16, C 18 C22,  
C24, C26 C28, C32,  
C34, C36, C37, C39 

50 V X7R SMD 0.1 μF 0603 FEC 1301804 

C2, C4, C12 C14, C25,  
C30, C31, C33, C38, C40 

X5R 10 μF 0805 FEC 9402136 

C10, C17 50 V X7R SMD 22 pF 0603 FEC 722-005 
C23 6.3 V X5R SMD 2.2 μF 0603 FEC 9402101 
C29, C35 16 V 10 μF CAP\TAJ_B FEC 498-737 
C41 (×2) CAP-7.5 MM  
C42 50 V NPO SMD 15 pF 0603 FEC 721-980 
C43 16 V X7R SMD 1 μF 0603 FEC 1310220 
CLK1, CLK2 SMB 50 Ω FEC 1111349 
D4 0805 FEC 1318243 
J1 USB Mini-B (USB-OTG) FEC 9786490 
J2 J6 / 5 mm FEC 151-789 
LK1 LK14 0.1" SIP-2P FEC 1022247/FEC 150-411 
R1 SMD 50 Ω 0603 FEC 1170658 
R2 200 kΩ R1/8WA2  FEC 9341501 
R33 4 kΩ 4

R43 20 kΩ 4

R5, R6 SMD 100 kΩ 0603 FEC 9330402 
R7 SMD 0 Ω 0603 FEC 9331662 
R8, R9 SMD 2.2 kΩ 0603 FEC 9330810 
R10 SMD 10 kΩ 0603 FEC 9330399 
R11 SMD 1 kΩ 0805 FEC 9332383 
R12, R13 SMD 20 kΩ 0603 FEC 9330771 
T1 T3, T5 T8 FEC 8731128 
VIN, VOUT SMB 50 Ω FEC 1111349 
U1 OP97 SO8NB
U2 24LC64 IC EEPROM 64 KB 2.5 V SOIC8 SO8NB FEC 9758070 
U3 CY7C68013-CSP USB Cypress CY7C68013A-56LFXC LFCSP-56 Digi-Key 428-1669-ND 
U4 ADR435 5 V SOIC-8 ADR435ARZ 
U5 ADP3303-3.3 SO-8NB ADP3303ARZ-3.3 
U6 AD5933/34 SSOP-16 AD5933YRSZ/AD5934YRSZ 
Y1 XTAL-CM309S CM309S SMD crystal 24 MHz, XTAL_CM309S FEC 9509658 
Y2 3.3 V 16 MHz AEL-4313 
  ×4 FEC 651-813 
  FEC 522-764 
  USB A Mini-B Digi-Key 167-1011-ND 
 
1 FEC = Farnell Electronics.
2 
3 R3 R4
4 
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COMPLIANT TO JEDEC STANDARDS MO-150-AC 06
01

06
-A

16 9

8
1

6.50
6.20
5.90

8.20
7.80
7.40

5.60
5.30
5.00

SEATING
PLANE

0.05 MIN

0.65 BSC

2.00 MAX

0.38
0.22COPLANARITY

0.10

1.85
1.75
1.65

0.25
0.09

0.95
0.75
0.55

8°
4°
0°

 
49. 16 [SSOP] (RS-16)

mm

1  
AD5933YRSZ −40°C +125°C 16 (SSOP) RS-16 
AD5933YRSZ-REEL7 −40°C +125°C 16 (SSOP) RS-16 
EVAL-AD5933EBZ −40°C +125°C  
 
1 Z = RoHS
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