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AD9859—

AVDD DVDD=1 8V +5% DVDD_I/O0=33V £5% Rger=3.92kQ =20
MHz REFCLK 20x% DAC AGND AVDD
1.
Parameter Temp Min Typ Max Unit
REF CLOCK INPUT CHARACTERISTICS
Frequency Range
REFCLK Multiplier Disabled FULL 1 400 MHz
REFCLK Multiplier Enabled at 4x FULL 20 100 MHz
REFCLK Multiplier Enabled at 20x FULL 4 20 MHz
Input Capacitance 25°C 3 pF
Input Impedance 25°C 15 kQ
Duty Cycle 25°C 50 %
Duty Cycle with REFCLK Multiplier Enabled 25°C 35 65 %
REFCLK Input Power* FULL -15 0 +3 dBm
DAC OUTPUT CHARACTERISTICS
Resolution 10 Bits
Full-Scale Output Current 25°C 5 10 15 mA
Gain Error 25°C -10 +10 %FS
Output Offset 25°C 0.6 HA
Differential Nonlinearity 25°C LSB
Integral Nonlinearity 25°C LSB
Output Capacitance 25°C pF
Residual Phase Noise @ 1 kHz Offset, 40 MHz Aoyt
REFCLK Multiplier Enabled @ 20x 25°C -105 dBc/Hz
REFCLK Multiplier Enabled @ 4x 25°C -115 dBc/Hz
REFCLK Multiplier Disabled 25°C -132 dBc/Hz
Voltage Compliance Range 25°C AVDD -05 AVDD + 0.5 \Y
Wideband SFDR
1 MHz to 10 MHz Analog Out 25°C 64 dBc
10 MHz to 40 MHz Analog Out 25°C 63 dBc
40 MHz to 80 MHz Analog Out 25°C 61 dBc
80 MHz to 120 MHz Analog Out 25°C 55 dBc
120 MHz to 160 MHz Analog Out 25°C 50 dBc
Narrow-Band SFDR
40 MHz Analog Out (1 MHz) 25°C 82 dBc
40 MHz Analog Out (+250 kHz) 25°C 82 dBc
40 MHz Analog Out (£50 kHz) 25°C 94 dBc
40 MHz Analog Out (+10 kHz) 25°C 87 dBc
80 MHz Analog Out (+1 MHz) 25°C 82 dBc
80 MHz Analog Out (+250 kHz) 25°C 84 dBc
80 MHz Analog Out (50 kHz) 25°C 87 dBc
80 MHz Analog Out (+10 kHz) 25°C 87 dBc
120 MHz Analog Out (+1 MHz) 25°C 80 dBc
120 MHz Analog Out (£250 kHz) 25°C 82 dBc
120 MHz Analog Out (+50 kHz) 25°C 86 dBc
120 MHz Analog Out (+10 kHz) 25°C 89 dBc
160 MHz Analog Out (+1 MHz) 25°C 80 dBc
160 MHz Analog Out (+250 kHz) 25°C 82 dBc
160 MHz Analog Out (+50 kHz) 25°C 84 dBc
160 MHz Analog Out (+10 kHz) 25°C 86 dBc
TIMING CHARACTERISTICS
Serial Control Bus
Maximum Frequency FULL 25 Mbps
Minimum Clock Pulse Width Low FULL 7 ns
Minimum Clock Pulse Width High FULL 7 ns
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Parameter Temp Min Typ Max Unit
Maximum Clock Rise/Fall Time FULL 2 ns
Minimum Data Setup Time DVDD_I/0 =3.3V FULL 3 ns
Minimum Data Setup Time DVDD_1/0=1 8V FULL 5 ns
Minimum Data Hold Time FULL ns
Maximum Data Valid Time FULL 25 ns
Wake-Up Time? FULL 1 ms
Minimum Reset Pulse Width High FULL 5 SYSCLK Cycles®
1/0 UPDATE to SYNC_CLK Setup Time DVDD_l/0=3.3V FULL 4 ns
1/0 UPDATE to SYNC_CLK Setup Time DVDD_I/O =3.3V FULL 6 ns
1/0 UPDATE, SYNC_CLK Hold Time FULL 0 ns
Latency
1/0 UPDATE to Frequency Change Prop Delay 25°C 24 SYSCLK Cycles
1/0 UPDATE to Phase Offset Change Prop Delay 25°C 24 SYSCLK Cycles
1/0 UPDATE to Amplitude Change Prop Delay 25°C 16 SYSCLK Cycles
CMOS LOGIC INPUTS
Logic 1 Voltage @ DVDD _1/0 (Pin43)=1 8V 25°C 1.25 \%
Logic 0 Voltage @ DVDD_I/O (Pin43)=1 8V 25°C 0.6 \%
Logic 1 Voltage @ DVDD_I/O (Pin 43) =3.3V 25°C 2.2 \%
Logic 0 Voltage @ DVDD_I/O (Pin 43) =3.3V 25°C 0.8 \Y
Logic 1 Current 25°C 3 12 HA
Logic 0 Current 25°C 12 UA
Input Capacitance 25°C 2 pF
CMOS LOGIC OUTPUTS (1 mA Load) DVDD_I/O=1 8V
Logic 1 Voltage 25°C 1.35 \Y
Logic 0 Voltage 25°C 0.4 \Y
CMOS LOGIC OUTPUTS (1 mA Load) DVDD_I/0 =33V
Logic 1 Voltage 25°C 2.8 \Y
Logic 0 Voltage 25°C 0.4 \Y
POWER CONSUMPTION (AVDD=DVDD =1 8V)
Single-Tone Mode 25°C 162 171 mwW
Rapid Power-Down Mode 25°C 150 160 mw
Full-Sleep Mode 25°C 20 27 mwW
SYNCHRONIZATION FUNCTION*
Maximum SYNC Clock Rate (DVDD_1/O=1 8V) 25°C 62.5 MHz
Maximum SYNC Clock Rate (DVDD_I/O =3.3V) 25°C 100 MHz
SYNC_CLK Alignment Resolution® 25°C +1 SYSCLK Cycles
1
2 (AD9859 )
PLL DACBP
PLL
#SYSCLK DDS
SYSCLK
SYSCLK
*SYNC_CLK =% SYSCLK SYNC_CLK >50 MHz CFR2<11>
° ( )
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2.
Parameter Rating
Maximum Junction Temperature 150°C
DVDD_I/O (Pin 43) 4V
AVDD, DVDD 2V
Digital Input Voltage (DVDD_I/O = 3.3 V) -0.7Vto+5.25V
Digital Input Voltage (DVDD_I/O=1 8V) -07Vto+22V
Digital Output Current 5mA
Storage Temperature —65°C to +150°C
Operating Temperature —40°C to +105°C
Lead Temperature (10 sec Soldering) 300°C
0:a 38°C/W
Bic 15°C/W
A DAC OUTPUTS
DVDD_I/O IOU'j ouT
INPUT _|
AVOID OVERDRIVING MUST TERMINATE
FORWARD BIASING O NOT EXCEED THE 3
COUPLEDIGIALNOISE  COMPLIANCE RATNG.
ONTO POWER PINS. 8
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3. —48 TQFP/EP

110
1 1/0 UPDATE I 110

SYNC_CLK
2 34 DVDD I (18V)
3 33 42 DGND I
47 48
4 6 13 AVDD I (18V)
16 18 19
25 27 29
5 7 14 AGND |
15 17 22
26 28 30
31 32
8 OSC/REFCLK I / REFCLK
REFCLKB 0.1 pF AVDD
9 OSC/REFCLK I / /REFCLK
10 CRYSTAL OUT o}
11 CLKMODESELEC | |
T
12 LOOP_FILTER I REFCLK PLL
1kQ AVDD 0.1 uF
20 ouT o] DAC AGND AVDD
21 IoUT O | DAC AGND AVDD
23 DACBP I DAC
24 DAC_Rger I AGND DAC_Rser ( 3.92kQ) DAC
35 PWRDWNCTL I ( )
36 RESET I RESET 110
AD9859
37 IOSYNC I
110 IOSYNC 110
38 SDO o | 1o 3
2
39 cs I
110
40 SCLK I 110
41 SDIO 1o | 1o 3
2
43 DVDD_I/O I (1o 3.3V)
44 SYNC_IN I AD9859 AD9859
SYNC_CLK
45 SYNC_CLK o}
46 0SK I
OSK  SYNC_CLK OSK
DGND

<49> AGND I DAC AGND
Rev. 0 7124




AD9859

DELTA [T1] RBW 10kHz RFATT 20dB DELTA [T1] RBW 10kHz RFATT 20dB
REFLVL  -65.10dB VBW 10kHz REFLVL  -60.96dB VBW 10kHz
-5dBm 98.19639279MHz SWT 5s  UNIT dB -5dBm 79.75951904MHz SWT 5s  UNIT dB
OBy ° 1L
-10 -10
-20 -20
-30 -30
—40 —40
-50 -50
-60 -60 I
1
-70 -70
-80 -80
-90 § -90 §
-100 g -100 g
CENTER 100MHz 20MHz/ SPAN 200MHz CENTER 100MHz 20MHz/ SPAN 200MHz
4.Four =1 MHz FCLK =400 MSPS WBSFDR 7.Four = 80 MHz FCLK =400 MSPS WBSFDR
DELTA [T1] RBW 10kHz RFATT 20dB DELTA [T1] RBW 10kHz RFATT 20dB
REFLVL -65.02dB VBW 10kHz REFLVL -55.04dB VBW 10kHz
-5dBm 81.36272545MHz SWT 5s  UNIT dB —-8dBm 43.28657315MHz SWT 5s  UNIT dB
0 T 0 rey
-10 -10
-20 -20
-30 -30
—40 -40
-50 -50
1
K
-60 -60
1
-70 -70
" | | I
-80 -80
-90 § -90 §
-100 g -100 g
CENTER 100MHz 20MHz/ SPAN 200MHz CENTER 100MHz 20MHz/ SPAN 200MHz
5.Four =10 MHz FCLK =400 MSPS WBSFDR 8 Four =120 MHz FCLK =400 MSPS WBSFDR
DELTA [T1] RBW 10kHz RFATT 20dB DELTA [T1] RBW 10kHz RFATT 20dB
REFLVL -63.85dB VBW 10kHz REFLVL  -50.48dB VBW 10kHz
-5dBm 100.20040080MHz ~ SWT 5s  UNIT dB -8dBm -76.95390782MHz ~ SWT 5s  UNIT dB
0 T 0 o
-10 -10
-20 -20
-30 -30
-40 -40
-50 -50 1
-60 -60
-70 -70
-80 t | ! -80
-90 § -90 §
~100 g ~100 g
CENTER 100MHz 20MHz/ SPAN 200MHz CENTER 100MHz 20MHz/ SPAN 200MHz
6.Four =40 MHz FCLK =400 MSPS WBSFDR 9.Four =160 MHz FCLK =400 MSPS WBSFDR
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DELTA [T1] RBW 1kHz RFATT 20dB DELTA [T1] RBW 1kHz RFATT 20dB
REFLVL -81.87dB VBW  1kHz REFLVL -81.71dB VBW  1kHz
—4dBm 96.19238477kHz SWT 5s  UNIT dB —4dBm —-601.20240481kHz ~ SWT 5s  UNIT dB
0 0
Lo N
-10 -10
-20 -20
-30 -30
-40 -40
-50 -50
-60 —60
-70 -70
-80 1 . -80 1 .
-90 i s -90 $ i 3
100 g 100 g
CENTER 1.16MHz 200kHz/ SPAN 2MHz CENTER 79.76MHz 200kHz/ SPAN 2MHz
10.Four=1 1MHz FCLK=400MSPS NBSFDR #*1 MHz 13.Four =80.3 MHz FCLK =400 MSPS NBSFDR +1 MHz
DELTA [T1] RBW 1kHz RFATT 20dB DELTA [T1] RBW 1kHz RFATT 20dB
REFLVL -89.33dB VBW  1kHz REFLVL -80.37dB VBW  1kHz
—4dBm —801.60320641kHz SWT 5s  UNIT dB —8dBm —1.00200401MHz SWT 5s  UNIT dB
0 T 0 1
-10 -10
-20 -20
-30 -30
-40 -40
-50 -50
-60 -60
-70 -70
-80 -80 —%
_90 |—1 § -90 §
g o o
-100 8 -100 8
CENTER 10MHz 200kHz/ SPAN 2MHz CENTER 119.42MHz 200kHz/ SPAN 2MHz
11.Four =10 MHz FCLK =400 MSPS NBSFDR +1 MHz 14.Four = 120.2 MHz FCLK =400 MSPS NBSFDR *1 MHz
DELTA [T1] RBW 1kHz RFATT 20dB DELTA [T1] RBW 1kHz RFATT 20dB
REFLVL -84.92dB VBW  1kHz REFLVL -83.64dB VBW  1kHz
—4dBm 997.99599198kHz SWT 5s  UNIT dB —8dBm 144.28857715kHz SWT 5s  UNIT dB
0 I 0 1
-10 -10
-20 -20
-30 -30
-40 -40
-50 -50
-60 -60
-70 -70
-80 -80
L= 1 <
|1 g 3
-0 : g -90 2
-100 8 -100 8
CENTER 39.58MHz 200kHz/ SPAN 2MHz CENTER 159.08MHz 200kHz/ SPAN 2MHz
12.Four =39.9 MHz FCLK =400 MSPS NBSFDR #*1 MHz 15.Four =160 MHz FCLK =400 MSPS NBSFDR #*1 MHz
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L(f) (dBc/Hz)

-10

03374-0-028

100 1k 10k 100k ™ 10M
f (Hz)

16.FOUT =159.5 MHz

Foik =400 MSPS () 4x100MSPS( ) 20x20MSPS ( )
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L(f) (dBc/Hz)

03374-0-029
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f (Hz)

17.Four = 9.5 MHz

Fek = 400 MSPS ( )

4x100MSPS( ) 20x20MSPS( )
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DDS
DDS (fo) (SYSCLK) AD9859
(FTW) (
2%) fs  SYSCLK / (PLL)
AD9859 6
fo =(FTW)(f)/2® 0 <FTwW<2* CFR1<4>
o a1 » CFR2<7: 3> CLKMODESELECT
fo = fox (- (FTW/2%)) 2%« FTW <2% -1 CLKMODESELECT
DAC COS(x) AD9859  REFCLK REFCLKB
20 MHz 30 MHz
FTW
DDS CRYSTAL OUT
CFR1<4> /
/
1
( 0) /0 UPDATE CFR2<9>
CFR2<9>
(PLL) CLKMODESELECT
PLL REFCLK PLL
No. <T7: REFCLK /
3> 5 REFCLK REFCLKB
0x04 Ox14 (10 4 20) PLL REFCLK 0.1 pF
10 PLL
400 MHz PLL PLL 1%V
( 1ms) PLL 4 20 )
4 20 (10 PLL PLL CFR1<4> CFR2<T:
PLL 3>
4.
CFR1<4> CLKMODESELECT CFR2<7: 3> Oscillator Enabled? System Clock Frequency Range (MHz)
Low High 3<M<21 Yes Feik = Fosc X M 80 < Fck < 400
Low ngh M<4o0rM>20 Yes FCLK = Fosc 20< FCLK <30
Low Low 3<M<21 No Feik = Fosc X M 80 < Fcik <400
Low Low M<4orM>20 No FCLK = FOSC 10 < FCLK <400
High X X No Fok =0 N/A
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DAC 110
AD9859 10 DAC AD9859
DAC AGND AVDD
) (lou) 110 6905/11 SPI®
DAC Intel® 8051 SSR
DAC_Rser DAC ADY859
(AGND_DAC) (RseT) /
MSB LSB
AD9859
Reer =39.19/1
SET out 1 10 (SDIO)
DAC 15 mA 2 2 /' (SDIO/SDO)
10 mA G o )
(SFDR) DAC 2 (IOSYNC  CS) AD9859
AVDD +05V AVDD-05V
DAC
DAC
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5.
Register
Name
(Serial Bit (MSB) (LSB) Default
Address) Range Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 Value
Digital DAC Clock Inout Ep’gfvré‘f' SYNC_CL 0x00
<7:0> Power- Not Used Power- P Not Used K Out Not Used
Power-Down Down -
Down Down Mode Disable
Control AutoClIr 0x00
Function <15: 8> Not Used Not Used Phase Enable SINE Not Used Clear Phase | SDIO Input LSB First
: Output Accum. Only
Register No.1 Accum
(CFR1) Automatic Software 0x00
(0x00) <23: 16> Manual Not Used
Sync Enable S
ync
Auto 0x00
. Load ARR OsSK
<31: 24> Not Used @ 1/0 UD Enable OS_K
Keying
REFCLK Multiplier b 0x00
<7:0> 0x00 or 0x01, or 0x02 or 0x03: Bypass Multiplier VCO Range Charge S;_rrg;Current
Contrgl 0x04 to 0x14: 4x to 20x Multiplication ’
Function -
Register No. High Hardware | CRYSTAL 0x00
2 (CFR2) <15: 8> Not Used Dee Manual | OUTPin | NotUsed
(0x01) Y Sync Enable Active
Enable
<23: 16> Not Used 0x00
Amplitude <7:0> Amplitude Scale Factor Register <7: 0> 0x00
Scale Factor Auto R Rate Speed 0x00
(ASF) <15: 8> uto Ramp Rate Spee Amplitude Scale Factor Register <13: 8>
(0x02) Control <1: 0>
Amplitude 0x00
Ramp Rate . . . )
(ARR) <7:0> Amplitude Ramp Rate Register <7: 0>
(0x03)
<7:0> Frequency Tuning Word No. 0 <7: 0> 0x00
Frequency -
Tuning Word | <15:8> Frequency Tuning Word No. 0 <15: 8> 0x00
(FTWO) <23: 16> Frequency Tuning Word No. 0 <23: 16> 0x00
(0x04) <31: 24> Frequency Tuning Word No. 0 <31: 24> 0x00
Phase Offset <7:0> Phase Offset Word No. 0 <7: 0> 0x00
Word 0x00
(POWO) <15: 8> Not Used<1: 0> Phase Offset Word No. 0 <13: 8>
(0x05)
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No. 1 (CFR1)
CFR1 AD9859
CFR1<31: 27>:
CFR1<26>:
CFR1<26> = 0 ( )
( ==1) 1/0O UPDATE
CFR1<26> =1
( ==1) 1/0 UPDATE
CFR1<25>:
CFR1<25> = 0 ( )
CFR1<25> =1
CFR1<24>
CFR1<24>:
(CFR1<25>
CFR1<24> = 0 ( ) CFR1<25>
CFR1<24> 0
DAC
CFR1<24> =1 CFR1<25> CFR1<24>
1
OSK
OSK
CFR1<23>:
CFR1<23> = 0 ( ) AD9859
CFR1<23> =1 AD9859
SYNC_IN
(SYNC_CLK)

AD9859
CFR1<22>: AD9859
CFR1<22> =0 ( )

Rev. 0

CFR1<22> =1
SYNC_CLK

CFR1<21: 14>:

CFR1<13>:
CFR1<13> = 0 ( )

CFRI<13> =1
1

)

CFR1<12>: /
CFR1<12> =0 (

CFR1<12> =1 /

CFR1<11>:

CFR1<10>:
CFR1<10> = 0 ( )

CFR1<10>

1
-

CFR1<9>: SDIO

CFR1<9> = 0 ( ) SDIO

CFR1<9> =1 1/0
3

CFR1<8>: LSB

CFR1<8> = 0 ( ) MSB

CFR1<8> =1

CFR1<7>:
CFR1<7> =0 ( )

CFR1<7> =1 10

14/24

SYNC_CLK 1

AD9859

1/0 UPDATE

(@

COSINE

SINE

2

(SDIO)

LSB
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CFR1<6>:

CFR1<5>: DAC
CFR1<5> =0 (
CFRI<5> =1 DAC

CFR1<4>:
CFR1<4> =0 ( )

CFR1<4>=1

CFR1<3>:

CFR1<3>=0( )
PWRDWNCTL

DAC
PLL

CFR1<3>=1
PWRDWNCTL

DAC PLL
CFR1<2>:

CFR1<1>: SYNC_CLK
CFR1<1> = 0 (

CFR1<1> =1 SYNC_CLK

( )

CFR1<0>: 0

CFR2 AD9859

CFR2<23: 12>:

CFR2<11>:
CFR2<11> = 0 ( )

CFR2<11> =1
MHz(200 MSPS SYSCLK)

AD9859

Rev. 0

) DAC

DAC

) SYNC_CLK

No. 2 (CFR2)

50
SYNC_CLK

15/24

CFR2<10>:

CFR2<10> =0 ( )

CFR2<10> =1

SYNC_IN

SYNC_CLK REFCLK 1

AD9859

CFR2<9>: CRYSTAL OUT
CFR2<9> = 0 ( ) CRYSTAL OUT

CFR2<9> =1 CRYSTAL OUT
CRYSTAL OUT

20 MHz 30 MHz

CFR2<8>:
CFR2<7: 3>:

5 (PLL)
10 4 20 (0x04 0x14)

(PLL)
CFR2<2>: VCO
VCO

CFR2<2>==10( ) VCO 100 MHz 250 MHz

CFR2<2> == VCO 250 MHz

400 MHz
CFR2<1: 0>:
CFR2<1: 0>
75 pA

(01 10 11) 25pA
100 WA 125 pA 150 pA
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(ASF)
ASF 2
(OSK) 10
OSK ASF <15: 14>
OSK
ASF<13: 0> OSK
OSK ASF<15:
14> ASF <13: 0>
OSK
CFR1<25> =0
(ARR)
ARR OSK 8
OSK

OSK

0 (FTWO0)

DDS

32
(POW)
14
POW .
DDS
FTWO
FTWO 1/0 UPDATE
AD9859
14 0)
2

DDS

Rev. 0 16/24

2 110
110 SYSCLK
AD9859
CFR1
CFR1<13>
CFR1<10>
(

)

I/0 UPDATE
I/0 UPDATE
AD9859
DAC
(OSK)
(ARR)
(ASF)
0SK
(CFR1<25> = 0) (

)
(CFR) 2
CFR1<25>

CFR1<25>
CFR1<25>
CFR1<24>
CFR1<24>
CFR1<24>

(CFR1<25>)
CFR1<24> Don’t Care

(CFR1<25> = Q) 18 OSK
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OSK
CFR1<25> OSK
CFR1<24> 10
110 )
DDS ( 18 ASFR
) 10 1
8
/ OSK OSK (CFR1<26>) 110
OSK UPDATE 1
0 DDS 0(10 ) O0X3FFF -1 3
DDS 16383 (10 )
(10 ) 1 0SK 0OSK
6
/ ASF<15: 14>
2 0SK (CFR1<26>)
1/0 UPDATE =1
6.
ASF<15: 14> (Binary) Increment/Decrement Size =1
00 1
01 2
10 4
11 8
_D_D§ EE)SE_ AUTO DESK
: ENABLE
' o CFR1<24>
COS(X) TO DAC l
1 =
_______ : OSK ENABLE
CFR<25> SYNC_CLK| [LOAD OSK TIMER
CFR1<26>
0SK PIN
AMPLITUDE SCALE I~ T AMPLITUDE RAMP
FACTOR REGISTER S RATE REGISTER
(ASF) 0. (ASF)
HOLD |- Y
out UP/BN LOAD DATA

INC/DEC ENABLE EN [«

- < cLocK
AUTO SCALE RAMP RATE TIMER

FACTOR GENERATOR

03374-0-005

18.
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SYNC_CLK
CFR1<25> 1 CFR1<24> 0 1/0 UPDATE
ASFR
1/0 UPDATE
SYNC_CLK
; (/O UPDATE) e |/O UPDATE
SYNC_CLK I/O UPDATE
AD9859 SYNC_CLK  (SYNC_CLK
) 1/0 UPDATE SYNC_CLK
SYSCLK 4 SYNC_CLK e 1/0 UPDATE
SYNC_CLK SYNC_CLK SYNC_CLK
=0
SYNC_CLK
1/0 UPDATE
SYNC_CLK
DISABLE
0
SYSCLK ey N
- -
T osk PROFILE<1:0> T 1/0 UPDATE
V b V b V b
Q Q Q
~ |
! 9
/ EDGE
H DETECTION |t
i LOGIC
TO CORE LOGIC #
\ SYNC_CLK
\ GATING
‘\‘ Y
REGISTER /0 BUFFER [ O SCLK g
“ MEMORY LATCHES [®—©°SDI 5
-4+——O CS 3
19.1/0

18/24

SYNC_CLK
SYSCLK

19 1/0 UPDATE

1/0 UPDATE

1/0 UPDATE
SYNC_CLK 1
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I I
B I I

smeew [ ] | ] A L L b L I L1
! [ 1 1 1
| 1
1/0 UPDATE I\\ | | |
RE (',jgéR'g DATA 1 ~>X DATA 2 X DATA 3
110 BBégéFg DATA 1 X DATA 2 X DATA 3
THE DEVICE REGISTERS AN I/O UPDATE AT POINT A. THE DATA IS TRANSFERRED FROM THE ASYNCHRONOUSLY LOADED I/O BUFFERS AT POINT B. %
20.1/0
AD9859
AD9859 AD9859
1 AD9859
3 AD9859 CRYSTAL OUT
1 AD9859
1 1 AD9859
AD9859  CRYSTAL OUT ADO859
REFCLK
CFR2<9>
2 1/0 UPDATE CRYSTAL OUT CRYSTAL OUT
DVDD_I/O 33V AVDD DVDD
18V
1
AD9859 /
AD9859
SYNC_CLK ADI859
(CFR1<23>=1) SYNC_IN SYNC_CLK
SYNC_CLK
SYNC_IN
SYNC_IN SYNC_CLK 10
250 MSPS SYSCLK 1
IOSYNC 110
(CFR2<11> = 1)
SYNC_CLK
SYSCLK 1 (1/4 AD9859 2
SYNC_CLK ) 1 AD9859
8 SCLK
(CFR1<22> = 1) (CFR1<22>)
SYNC_CLK AD9859
2
1
SYNC_IN (
SYNC_CLK
SYNC_IN
(CFR2<10> = 1) )
8 SCLK
AD9859 SCLK
SYNC_IN 2 2
SYNC_CLK AD859
SYSCLK 1 2
(CFR2<10> = 0) 3
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AD9859

SCLK

SCLK

SDIo

SCLK

SDIo

SDO

SCLK

SDIO

SCLK

SDIo

-\

INSTRUCTION CYCLE

AD9859

SCLK
SCLK
21 24 AD9859

DATA TRANSFER CYCLE

r

i Jts s X Xts X2 XK to X | 7 06 X 05 X 2s X 25 X(02 X 02 X Do)

21.

-\

INSTRUCTION CYCLE

03374-0-008

DATA TRANSFER CYCLE

r

7 5 4 1 ! '
8 03 03 0 13 03 1 0
|

22.3

o

INSTRUCTION CYCLE

03374-0-009

1 D07 Ao 6P0 {20 5o XPo2fPo h_Cos )

: DATA TRANSFER CYCLE
|
T

r

EAVAVAVAVAVAVAVAVERVAVAVAVAVAVAVAVAS
|

Co X0 X0 e X Xoa X o) o )oY (o o
I

23.

INSTRUCTION CYCLE

03374-0-010

DATA TRANSFER CYCLE

5 T W 09 09 I {1 5 ol 20 ) CPP CH9) PP R (R G
I

24.2

03374-0-011
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7.
MSB D6 D5 D4 D3 D2 D1 LSB
R/W X X A4 A3 A2 Al A0
RIW — 7 MSB
( )
0 10
X X— 6 5 Don’t Care ADI859 MSB
LSB
A4 A3 A2 Al AO— 4 3 2
1 0
10
AD9859
LSB
SCLK—
AD9859 MSE
SCLK 25 MHz
0x02 [
CSB— CSB is 00010(b)]
SDO SDIO 2
6
cs 2
SCLK ASF<7:0> 8
LSB
SDIO— 110 AD9859 LsB
0X00 7 0x40 .
o spIo ASF<0: 7>
2 6
ASF<8: 13> 2
SDO— ARRSC<0: 1>
AD9859 10 AD9859
AD9859
I0SYNC— ADI DDS
10 I0SYNC
I0SYNC ( 0) DAC PLL
(CFRI1<7: 4>)
MSB/LSB (PWRDWNCTL)
AD9859 (MSB ) CFR1<6>
AD9859
(LSB )
PWRDWNCTL
0X00 <8> PWRDWNCTL — CFR1<3>
0x00 <8> (MSB ) PWRDWNCTL
0x00 <8>
AD9859 LSB
0x00 <8>
AD9859 CFR1<3> 0 PWRDWNCTL
LSB AD9859
DAC
DAC
PLL
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CFR1<3> PWRDWNCTL
AD9859
DAC PLL
PWRDWNCTL 2
(CFR1<7> <5: 4>) (AVDD)
PWRDWNCTL (bvDD)
(AGND DGND)
1 0 (
)
8 (100 pF)
AD9859 0.1 pF 10 pF)
8.

Control Mode Active Description
PWRDWNCTL =0 CFR1<3> Don’t Care Software Control Digital Power-Down = CFR1<7>

DAC Power-Down = CFR1<5>

Input Clock Power-Down = CFR1<4>
PWRDWNCTL =1 CFR1<3>=0 External Control, Digital Power-Down = 1’b1

Fast Recovery Power-Down Mode DAC Power-Down = 1°b0

Input Clock Power-Down = 1°h0

PWRDWNCTL =1 CFR1<3>=1 External Control, Digital Power-Down = 1’b1l
Full Power-Down Mode DAC Power-Down = 1°b1
Input Clock Power-Down = 1’b1
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—

AD9859

REFCLK
25.

RF/IF INPUT

SIGNAL

®—>

REF

PHASE
COMPARATOR

LOOP
FILTER

SIGNAL

FILTER

26.PLL

Rev. 0

AD9859

VCoO

MODULATED/
DEMODULATED

03375-0-015

,_
(@)

TUNING
WORLD

03375-0-016

23/24

I
BASEBAND

FREQUENCY PHASE
TUNING OFFSET
WORD WORD 1
REFCLK
AD9859 DDS ot
CRYSTAL oUF
REFCLK

CRYSTAL OUT  SYNC OUT

!

SYNC IN
IoUT
AD9859 DDS ___
IOUT
REFCLK
FREQUENCY PHASE
TUNING OFFSET
WORD WORD 2
27.1 Q

BASEBAND

AD9859

03375-0-017
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.

7.00

BSC SQ

EXPOSED
PAD

TOP VIEW
(PINS DOWN)

BOTTOM VIEW
(PINS UP)

VIEW A

1.20 ) :
MAX 100 7°
L [
Yy JL o°
seating” § 015 | II 0.75
PLANE 0.05 - 0.60
VIEW A 045
COMPLIANT TO JEDEC STANDARDS MS-026-ABC
28.48 [TQFP_EP] (SV-48-4)— mm
ESD
ESD (electrostatic discharge) 4000 V WARNING! @
ESD W I s
ESD ESD SENSITIVE DEVICE
— (CDM) ESD
ESD
Model Temperature Range Package Description Package Outline
AD9859YSV —40°C to +105°C 48-Lead Thin Plastic Quad Flat Package, Exposed Pad, [TQFP_EP] SV-48-4
AD9859YSV-REEL7 | —40°Cto +105°C 48-Lead TQFP_EP (500 Piece REEL7) SV-48-4
AD9859/PCB Evaluation Board
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