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AVDD (1.8V) DVDD (1.8V) = 1.8 V ± 5% AVDD (3.3V) = 3.3 V ± 5% DVDD_I/O (3.3V) = 3.3 V ± 5% T = 25°C RSET = 10 kΩ
IOUT = 20 mA (REFCLK)  = 1000 MHz
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REFCLK      
     

REFCLK 60  1000 MHz 
3.2  60 MHz 

REFCLK 1500 1900  MHz 
REFCLK  25 35 MHz 

  25  MHz 
  3  pF 

 2.8  kΩ 
 1.4  kΩ 

REFCLK 45  55 % 
 REFCLK 40  60 % 
REFCLK 50  1000 mV p-p 
 100  2000 mV p-p 

REFCLK VCO     
VCO (KV) @ VCO 0  429  MHz/V 

 VCO 1  500  MHz/V 
 VCO 2  555  MHz/V 
 VCO 3  750  MHz/V 
 VCO 4  789  MHz/V 
 VCO 51 850  MHz/V 
REFCLK_OUT      

  20  pF 
  25  MHz 

DAC      
 8.6 20 31.6 mA 
 −10  +10 % FS 
   2.3 μA 
  0.8  LSB 
  1.5  LSB 
  5  pF 
1 kHz 20 MHz AOUT

REFCLK  −152  dBc/Hz 
 20x  −140  dBc/Hz 
 100x  −140  dBc/Hz 

DAC  −0.5  +0.5 V 
SFDR     

SFDR      
50.1 MHz ±500 kHz  –87  dBc 

 521± kHz  –87  dBc 
 5.21± kHz  –96  dBc 

101.3 MHz ±500 kHz  –87  dBc 
 521± kHz  –87  dBc 
 5.21± kHz  –95  dBc 

1
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201.1 MHz ±500 kHz  –87  dBc 
 521± kHz  –87  dBc 
 5.21± kHz  –91  dBc 

301.1 MHz ±500 kHz  –86  dBc 
 521± kHz  –86  dBc 
 5.21± kHz  –88  dBc 

401.3 MHz ±500 kHz  –84  dBc 
 521± kHz  –84  dBc 
 5.21± kHz  –85  dBc 

     
SCLK   70  Mbps 
SCLK 4   ns 

 4   ns 
SCLK /  2  ns 

SCLK  5   ns 
SCLK  0   ns 

  11 ns 
I/O_UPDATE/PROFILE[2:0]      

SYNC_CLK  1.75   ns
SYNC_CLK  0   ns

I/O_UPDATE >1   SYNC_CLK
Profile 2   SYNC_CLK

Tx_ENABLE 16     
PDCLK   250  MHz 
TxENABLE/ PDCLK  1.75   ns 
TxENABLE/ PDCLK  0   ns 

     
2     

 8  SYSCLK 3

REFCLK  1  ms
 REFCLK  

  5  SYSCLK 3

     
Profile     

DAC OSK  91  SYSCLK 3

DAC OSK  79  SYSCLK 3

  79  SYSCLK 3

DAC  47  SYSCLK 3

RAM      
DAC 94  SYSCLK 3/

DAC  106  SYSCLK 3

  58  SYSCLK 3

     
DAC 91  SYSCLK 3/

DAC  91  SYSCLK 3

  47  SYSCLK 3

16     
DAC  103  SYSCLK 3

  91  SYSCLK 3
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CMOS      
Logic 1  2.0   V 
Logic 0    0.8 V 
Logic 1   90 120 μA 
Logic 0   38 50 μA 

  2  pF 
XTAL_SEL      

Logic 1  2.0   V 
Logic 0      0.8 V 
Logic 1   90 120 μA 
Logic 0   38 50 μA 

  2  pF 
CMOS 1 mA     

Logic 1  2.8   V 
Logic 0    0.4 V 

     
IAVDD (1.8 V)   110  mA 
IAVDD (3.3 V)   29  mA 
IDVDD (1.8 V)   222  mA 
IDVDD (3.3 V)   11  mA 

     
  715 850 mW 
  330 400 mW 
  19 25 mW 

 
1 VCO 5 1000 MHz  

PLL PLL PLL
SYSCLK DDS SYSCLK

SYSCLK

2

3
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2

AVDD (1.8V) DVDD (1.8V) 2 V 
AVDD (3.3V) DVDD_I/O (3.3V) 4 V 

−0.7 V to +4 V 
5 mA 
−65°C to +150°C 
−40°C to +85°C 

θJA  W/C°22 
θJC  W/C°8.2 

150°C 
10 300°C 06
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3. 

I/O1

1, 20, 72, 86, 87, 
93, 97  100 

NC  

2 PLL_LOOP_FILTER I  PLL “ PLL ”

3, 6, 89, 92  AVDD (1.8V) I VDD 1.8V
AVDD (3.3V) I DAC VDD 3.3V74  77, 83

17, 23, 30, 47,  
57, 64 

DVDD (1.8V) I VDD 1.8V

11, 15, 21, 28, 45, 
56, 66 

DVDD_I/O (3.3V) I / VDD 3.3V

4, 5, 73, 78, 79, 82, 
85, 88, 96 

AGND I

13, 16, 22, 29, 46, 
51, 58, 65 

DGND I 

7 SYNC_IN+ I 

8 SYNC_IN− I 

9 SYNC_OUT+ O 

10 SYNC_OUT− O 

12 SYNC_SMP_ERR O 

14 MASTER_RESET I 

18 EXT_PWR_DWN I 

19 PLL_LOCK O 

24 RAM_SWP_OVR O 

25  27, 31  39, 
42  44, 48 

D[15:0] I

49, 50 F[1:0] I
40 PDCLK O 

41 TxENABLE I 

52  54 PROFILE[2:0] I 

55 SYNC_CLK O 
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59 I/O_UPDATE I/O 
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68 SDO O 
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6. SFDR
(PLL  = 15.625 MHz64)

9. 10 MHz SFDR REFCLK = 1 GHz

10. 204 MHz SFDR REFCLK = 1 GHz

11. 403 MHz SFDR REFCLK = 1 GHz

7. SFDR
 (±5%) REFCLK = 1 GHz

8. SFDR
REFCLK = 1 GHz
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16. 1 GHz
50 MHz 20× PLL
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18. (PLL )
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15:8 [15:8] N/A 
7:0 [7:0] N/A 

(0x0C)
 A/N[31:24]63:56

55:48 [23:16] N/A 
47:40 [15:8] N/A 
39:32 [7:0] N/A 
31:24 [31:24] N/A 
23:16 [23:16] N/A 
15:8 [15:8] N/A 
7:0 [7:0] N/A 

(0x0D)
 A/N[15:8]31:24

23:16 [7:0] N/A 
15:8 [15:8] N/A 
7:0 [7:0] N/A 

Profile 0
(0x0E)

 80x00[13:8]63:56
55:48 0[7:0] 0xB5 
47:40 0[15:8] 0x00 
39:32 0[7:0] 0x00 
31:24 0[31:24] 0x00 
23:16 0[23:16] 0x00 
15:8 0[15:8] 0x00 
7:0 0[7:0] 0x00 

( ) 7 (MSB) 0 (LSB)6

1

(

)5 4 3 2 1
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RAM
Profile 0
(0x0E)

63:56
55:48 RAM Profile 0 [15:8] 0x00 

0x00 

47:40 RAM Profile 0 [7:0] 0x00 
39:32 RAM Profile 0 [9:2] 0x00 

0x00 31:24 RAM Profile 0
[1:0]

23:16 RAM Profile 0 [9:2] 0x00 
0x00 

0x00 

15:8 RAM Profile 0
[1:0]

7:0 RAM Profile 0 [2:0]

Profile 1
(0x0F)

1[13:8]63:56
55:48 1[7:0] 0x00 

0x00 

47:40 1[15:8] 0x00 
39:32 1[7:0] 0x00 
31:24 1[31:24] 0x00 
23:16 1[23:16] 0x00 
15:8 1[15:8] 0x00 
7:0 1[7:0] 0x00 

0x00 RAM
Profile 1
(0x0F)

63:56
55:48 RAM Profile 1 [15:8] 0x00 
47:40 RAM Profile 1 [7:0] 0x00 
39:32 RAM Profile 1 [9:2] 0x00 

0x00 31:24 RAM Profile 1
[1:0]

23:16 RAM Profile 1 [9:2] 0x00 
0x00 

0x00 

0x00 

15:8 RAM Profile 1
[1:0]

7:0 RAM Profile 1 [2:0]

Profile 2
(0x10)

2[13:8]63:56
55:48 2[7:0] 0x00 
47:40 2[15:8] 0x00 
39:32 2[7:0] 0x00 
31:24 2[31:24] 0x00 
23:16 2[23:16] 0x00 
15:8 2[15:8] 0x00 
7:0 2[7:0] 0x00 

0x00 RAM
Profile 2
(0x10)

63:56
55:48 RAM Profile 2 [15:8] 0x00 
47:40 RAM Profile 2 [7:0] 0x00 
39:32 RAM Profile 2 [9:2] 0x00 

0x00 31:24 RAM Profile 2
[1:0]

23:16 RAM Profile 2 [9:2] 0x00 
0x00 

0x00 

15:8 RAM Profile 2
[1:0]

7:0 RAM Profile 2 [2:0]

( ) 7 (MSB) 0 (LSB)6

1

(

)5 4 3 2 1
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Profile 3
(0x11)

3[13:8]63:56
55:48 3[7:0] 0x00 

0x00 

47:40 3[15:8] 0x00 
39:32 3[7:0] 0x00 
31:24 3[31:24] 0x00 
23:16 3[23:16] 0x00 
15:8 3[15:8] 0x00 
7:0 3[7:0] 0x00 

0x00 RAM
Profile 3
(0x11)

63:56
55:48 RAM Profile 3 [15:8] 0x00 
47:40 RAM Profile 3 [7:0] 0x00 
39:32 RAM Profile 3 [9:2] 0x00 

0x00 31:24 RAM Profile 3
[1:0]

23:16 RAM Profile 3 [9:2] 0x00 
0x00 15:8 RAM Profile 3

[1:0]

7:0 RAM Profile 3 [2:0] 0x00 

0x00 
Profile 4
(0x12)

4[13:8]63:56
55:48 4[7:0] 0x00 
47:40 4[15:8] 0x00 
39:32 4[7:0] 0x00 
31:24 4[31:24] 0x00 
23:16 4[23:16] 0x00 
15:8 4[15:8] 0x00 
7:0 4[7:0] 0x00 

0x00 RAM
Profile 4
(0x12)

63:56
55:48 RAM Profile 4 [15:8] 0x00 
47:40 RAM Profile 4 [7:0] 0x00 
39:32 RAM Profile 4 [9:2] 0x00 

0x00 31:24 RAM Profile 4
[1:0]

23:16 RAM Profile 4 [9:2] 0x00 
0x00 

0x00 

0x00 

15:8 RAM Profile 4
[1:0]

7:0 RAM Profile 4 [2:0]

Profile 5
(0x13)

5[13:8]63:56
55:48 5[7:0] 0x00 
47:40 5[15:8] 0x00 
39:32 5[7:0] 0x00 
31:24 5[31:24] 0x00 
23:16 5[23:16] 0x00 
15:8 5[15:8] 0x00 
7:0 5[7:0] 0x00 

( ) 7 (MSB) 0 (LSB)6

1

(

)5 4 3 2 1
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RAM
Profile 5
(0x13)

63:56
55:48 RAM Profile 5 [15:8] 0x00 

0x00 

47:40 RAM Profile 5 [7:0] 0x00 
39:32 RAM Profile 5 [9:2] 0x00 

0x00 31:24 RAM Profile 5
[1:0]

23:16 RAM Profile 5 [9:2] 0x00 
0x00 

0x00 

0x00 

15:8 RAM Profile 5
[1:0]

7:0 RAM Profile 5 [2:0]

Profile 6
(0x14)

6[13:8]63:56
55:48 6[7:0] 0x00 
47:40 6[15:8] 0x00 
39:32 6[7:0] 0x00 
31:24 6[31:24] 0x00 
23:16 6[23:16] 0x00 
15:8 6[15:8] 0x00 
7:0 6[7:0] 0x00 

0x00 RAM
Profile 6
(0x14)

63:56
55:48 RAM Profile 6 [15:8] 0x00 
47:40 RAM Profile 6 [7:0] 0x00 
39:32 RAM Profile 6 [9:2] 0x00 

0x00 31:24 RAM Profile 6
[1:0]

RAM Profile 6
[1:0]

23:16 RAM Profile 6 [9:2] 0x00 
0x00 

0x00 

0x00 

15:8

7:0 RAM Profile 6 [2:0]

Profile 7
(0x15)

7[13:8]63:56
55:48 7[7:0] 0x00 
47:40 7[15:8] 0x00 
39:32 7[7:0] 0x00 
31:24 7[31:24] 0x00 
23:16 7[23:16] 0x00 
15:8 7[15:8] 0x00 
7:0 7[7:0] 0x00 

0x00 RAM
Profile 7
(0x15)

63:56
55:48 RAM Profile 7 [15:8] 0x00 
47:40 RAM Profile 7 [7:0] 0x00 
39:32 RAM Profile 7 [9:2] 0x00 

0x00 31:24 RAM Profile 7
[1:0]

23:16 RAM Profile 7 [9:2] 0x00 
0x00 

0x00 

15:8 RAM Profile 7
[1:0]

7:0 RAM Profile 7 [2:0]

RAM (0x16) RAM [31:0] 0x00 
 
1 N/A = 

( ) 7 (MSB) 0 (LSB)6

1

(

)5 4 3 2 1

31:0 
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18. CFR1

31 RAM 0 = RAM ( )
  1 = RAM ( / )
30:29 RAM 12 00b
28:24  
23 OSK CFR1[9:8] = 10b
 0 = OSK ( )
  1 = OSK OSK ( “ ” )

22 Sinc 0 = SincSinc ( )
  1 = Sinc

 21
20:17 profile l CFR1[31] = 1 I/O

14 0000b
16 DDS 0 = DDS ( )
  1 = DDS
15 LRR @ I/O CFR2[19] = 1
  0 = ( )
  1 = I/OJJPDATE PROFILE[2:0]

14 0 = DRG ( )
1 = DDS

I/O_UPDATE PROFILE[2:0]
I/O _UPDATE

PROFILE[2:0]  SYNC_CLK

13 0 = DDS ( )
1 = I/O_UPDATE profile DDS

I/O 0 23( 0x00
0x16) 24

22
5 6(0x05 0x06)

0x00
1 CFR1

AD9910

( )

( A:B)
(A) (B) 5:2

5 2 0 LSB

I/O_UPDATE profile

1 (CFR1)— 0x00 



AD9910 
 

Rev. B | Page 56 of 64 

12 0 = DRG ( )
1 = DRG 1

I/O _UPDATE PROFILE[2:0] SYNC_CLK

11 0 = DDS ( )
  1 = DRG
10 ARR @ I/O CFR1[9:8] = 11b
  0 = OSK ( )
  1 = I/OJJPDATE PROFILE[2:0]

OSK
9 OSK
  0 = OSK ( )
  1 = OSK
8 OSK CFR1[9] = 1
  0 = OSK ( )
  1 = OSK
7 I/O
  0 = ( )
  1 = 
6 DAC 0 = DAC ( )
  1 = DAC
5 REFCLK I/O
  0 = REFCLK PLL ( )
  1 = REFCLK PLL
4 DAC 0 = DAC ( )
  1 = DAC
3 0 = EXT_PWR_DWN ( )
 1 = EXT_PWR_DWN

  2
1 SDIO 0 = SDIO 2 ( )

 1 = I/O (SDIO) 3

0 LSB 0 = I/O MSB ( )
  1 = I/O LSB
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2 (CFR2)— 0x01

19. CFR2

31:25  
24 profile CFR2[19] = 1 CFR1[31] = 1 CFR1[9] = 1
 0 = ( )
 1 = profile ASF
23 I/O I/O

0 = I/O I/O_UPDATE
( )

1 = I/O I/O
( I/OJJPDATE )

22 SYNC_CLK 0 = SYNC_CLK 0
  1 = SYNC_CLK 1/4 fsysclk I/O ( )

21:20 11 00b “ (DRG)”

19 0 = ( )
  1 = 
18 “ (DRG)”
 0 = ( )
 1 = 
17 “ (DRG)”
  0 = ( )
  1 = 
16 FTW

I/O

0 = FTW I/O FTW ( )

  1 = FTW I/O DDS 32

15:14 CFR2[23] = 1 I/O

  00 = 1 ( )
  01 = 2
  10 = 4
  11 = 8
13:12  
11  PDCLK 0 = PDCLK 0

  1 = PDCLK PDCLK ( )
10 PDCLK 0 = PDCLK Q 1 I 0 ( )
  1 = PDCLK
9 TxEnable 0 = 
  1 = 

  8
7 0 = DDS ( )

1 = DDS
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6 CFR2[4] = 1
0 = TxENABLE 0

D[15:0] F[1:0] ( ) TxENABLE 0

  1 = TxENABLE 1
D[15:0] F[1:0]

5 0 = SYNC_SMP_ERR ( )

  1 = SYNC_SMP_ERR 0 ( )
4 “ ”
 0 = ( )
 1 = 
3:0 FM “ ” 0000b

 

3 (CFR3)— 0x02

20. CFR3

31:30
DRV0

 
29:28 REFCLK_OUT ( 7) 00b

 
VCO SEL

Icp

 72
26:24 REFCLK PLL VCO ( 8) 111b
23:22  
21:19  REFCLK PLL ( 9) 111b
18:16  
15 REFCLK 0 = ( )
  1 = 
14 REFCLK B 0 = 
  1 = ( )
13:11  
10 PFD 0 = ( )
  1 =

  9
8 PLL

N

0 = REFCLK PLL ( )
  1 = REFCLK PLL
7:1 7 REFCLK PLL 0000000b

  0

 

DAC — 0x03

21. DAC

 
FSC

31:8
7:0 8 DAC ( DAC ) 0x7F
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I/O — 0x04

I/O

 22. I/O

31:0 I/O CFR2[23] = 1 32 /O
( “ I/O ” ) 0xFFFFFFFF

 

(FTW)— 0x07

 

23. FTW

31:0 32
 

(POW)— 0x08

 

24. POW

15:0 16
 

(ASF)— 0x09

25. ASF

31:16 16 CFR1[9:8] = 11b “ (OSK)”

15:2 14
1:0 CFR1[9:8] = 11b “ (OSK)”
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— 0x0A

26. 

31:28 4 SYSCLK SYNC_Inx
(~150 ps ) 0000b

27 0 = ( )
  1 = 
26 0 = ( )
  1 = 

00000b

25 0 = SYSCLK ( )
  1 = SYSCLK
24
23:18 6 000000b

17:16
15:11 5 ( ~150 ps )

10:8
7:3 5 ( ~150 ps ) 00000b

2:0
 

— 0x0B

CFR2[19] = 1 “ (DRG)”

27. 

63:32 32
31:0 32
 

— 0x0C

CFR2[19] = 1 “ (DRG)”

28. 

63:32 32

31:0 32

 

CFR2[19] = 1 “ (DRG)”

29. 

31:16 16

15:0 16
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Profile

 

Profile 0 Profile 7 — 0x0E 0x15

30. Profile 0 Profile 7

63:62  
61:48 14 DDS
47:32 16 DDS
31:0 32 DDS
 
RAM Profile 0 RAM Profile 7 — 0x0E 0x15

31. Profile 0 Profile 7 RAM

63:56  
55:40 16
39:30 10
29:24  
23:14 10

 13:6
5 RAM
  0 = RAM
  1 = RAM

 4
3 RAM
  0 = 
  1 = 
2:0 RAM 13
 
RAM — 0x16

RAM

32. RAM

31:0 RAM RAM Profile 0 RAM Profile 7
RAM 32 (1 1024)

 

 

 

 

profile 8 I/O ( 0x0E
0x015) 8 profile profile RAM 

profile CFR1[31] = 1 RAM profile CFR1
[31] = 0 CFR2[19] = 0 CFR2[4] = 0 profile

PROFILE[2:0] profile
CFR1[31] = 1 CFR1

[20:17] ≠ 0000b profile( “RAM
Profile ” )
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COMPLIANT TO JEDEC STANDARDS MS-026-AED-HD

1

25
0562

76100
75

51

14.00 BSC SQ

16.00 BSC SQ0.75
0.60
0.45

1.20
MAX

1.05
1.00
0.95

0.20
0.09

0.08 MAX
COPLANARITY

VIEW A
ROTATED 90° CCW

SEATING
PLANE

0° MIN

7°
3.5°
0°0.15

0.05
VIEW A

PIN 1

TOP VIEW
(PINS DOWN)

0.27
0.22
0.17

0.50 BSC
LEAD PITCH

1

25
2650

00167
75

51

BOTTOM VIEW
(PINS UP)

5.00 SQ*EXPOSED
PAD

06
04

08
-A

FOR PROPER CONNECTION OF
THE EXPOSED PAD, REFER TO
THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.  

59. 100 [TQFP_EP] (SV-100-4) ( )

Model Temperature Range Temperature Range Package Option  

AD9910BSVZ1 –40°C +85°C 100 (TQFP_EP) SV-100-4
AD9910BSVZ-REEL1 –40°C +85°C 100 (TQFP_EP) SV-100-4
AD9910/PCBZ1   

1 Z = RoHS
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