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%

BREIZHREDZ2VBRY | typ fEIZ VS=VS DRV =33V +5%, VS<VCP<525V, Ta=25°C, RSET=4.12kQ, CPRSET=5.1kQ ® & & Dff,
/Ivmin) & B R (max)EIL, VS & Ta (—40°C~+85°C) D22 Hh T DAHE,

EREH
=1
Parameter Min Typ Max Unit | Test Conditions/Comments
VS 3135 33 3465 | V 33V+5%
VS DRV 2.375 VS \" This is nominally 2.5 V t0 3.3 V £ 5%
VCP VS 5.25 \" This is nominally 3.3 Vt0 5.0 V+ 5%
RSET Pin Resistor 4.12 kQ Sets internal biasing currents; connect to ground
CPRSET Pin Resistor 5.1 kQ Sets internal CP current range, nominally 4.8 mA (CP_lIsb = 600 pA);
actual current can be calculated by CP_lsb = 3.06/CPRSET; connect to ground
BYPASS Pin Capacitor 220 nF Bypass for internal LDO regulator; necessary for LDO stability; connect to ground
PLL $t%
®2
Parameter Min Typ Max Unit Test Conditions/Comments
VCO (ON-CHIP)
Frequency Range 2530 2950 MHz See Figure 13
VCO Gain (Kyco) 52 MHz/V See Figure 8
Tuning Voltage (V1) 0.5 VCP- | V VCP < VS when using internal VCO
0.5
Frequency Pushing (Open-Loop) 1 MHz/V
Phase Noise @ 1 kHz Offset =51 dBc/Hz f=2550 MHz
Phase Noise @ 100 kHz Offset —-108 dBc/Hz f=2550 MHz
Phase Noise @ 1 MHz Offset -127 dBc/Hz f=2550 MHz
REFERENCE INPUTS
Differential Mode (REFIN, m) Differential mode (can accommodate single-ended
input by ac grounding undriven input)
Input Frequency 0 250 MHz Frequencies below about 1 MHz should be dc-coupled;
be careful to match Vv (self-bias voltage)
Input Sensitivity 280 mV p-p
Self-Bias Voltage, REFIN 1.34 1.60 1.75 \% Self-bias voltage of REFIN'
Self-Bias Voltage, REFIN 130 150  1.60 \Y% Self-bias voltage of REFIN'
Input Resistance, REFIN 4.0 4.8 5.9 kQ Self-biased'
Input Resistance, REFIN 44 53 6.4 kQ Self-biased'
Dual Single-Ended Mode (REF1, REF2) Two single-ended CMOS-compatible inputs
Input Frequency (AC-Coupled 10 250 MHz Slew rate must be > 50 V/us
with DC Offset Off)
Input Frequency (AC-Coupled 250 MHz Slew rate must be > 50 V/ps, and input amplitude
with DC Offset On) sensitivity specification must be met; see input sensitivity
Input Frequency (DC-Coupled) 0 250 MHz Slew rate > 50 V/us; CMOS levels
Input Sensitivity (AC-Coupled 0.55 3.28 V p-p VIH should not exceed VS
with DC Offset Off)
Input Sensitivity (AC-Coupled 1.5 2.78 Vp-p VIH should not exceed VS
with DC Offset On)
Input Logic High, DC Offset Off 2.0 \Y%
Input Logic Low, DC Offset Off 0.8 v
Input Current —-100 +100 pA
Input Capacitance 2 pF Each pin, REFIN (REF1)/REFIN (REF2)
Crystal Oscillator
Crystal Resonator Frequency Range 16.67 33.33 MHz
Maximum Crystal Motional Resistance 30 Q
PHASE/FREQUENCY DETECTOR (PFD)
PFD Input Frequency 100 MHz Antibacklash pulse width = 1.3 ns, 2.9 ns
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Parameter Min Typ Max Unit Test Conditions/Comments
45 MHz Antibacklash pulse width = 6.0 ns
Reference Input Clock Doubler Frequency 0.004 50 MHz Antibacklash pulse width = 1.3 ns, 2.9 ns
Antibacklash Pulse Width 1.3 ns 0x017[1:0] =01b
29 ns 0x017[1:0] = 00b; 0x017[1:0] = 11b
6.0 ns 0x017[1:0] = 10b
CHARGE PUMP (CP)
Icp Sink/Source Programmable
High Value 4.8 mA With CPRSET = 5.1 kQ; higher Icp is possible by
changing CPRSET
Low Value 0.60 mA With CPRSET = 5.1 kQ; lower Icp is possible by
changing CPRSET
Absolute Accuracy 2.5 % Charge pump voltage set to Vcp/2
CPRSET Range 2.7 10 kQ
Icp High Impedance Mode Leakage 1 nA
Sink-and-Source Current Matching 1 % 0.5V <V <VCP-0.5V; Vpis the voltage on the CP (charge
pump) pin; VCP is the voltage on the VCP power supply pin
Icp vs. Vep 1.5 % 05V<Vep<VCP-05V
Icp vs. Temperature 2 % Ver=VCP2V
PRESCALER (PART OF N DIVIDER)
Prescaler Input Frequency
P=1FD 300 MHz
P=2FD 600 MHz
P=3FD 900 MHz
P=2DM (2/3) 600 MHz
P=4DM (4/5) 1000 MHz
P =8 DM (8/9) 2400 MHz
P =16 DM (16/17) 3000 MHz
P =32 DM (32/33) 3000 MHz
Prescaler Output Frequency 300 MHz A, B counter input frequency (prescaler input
frequency divided by P)
PLL N DIVIDER DELAY Register 0x019[2:0]; see Table 53
000 Off
001 410 ps
010 530 ps
011 650 ps
100 770 ps
101 890 ps
110 1010 ps
111 1130 ps
PLL R DIVIDER DELAY Register 0x019[5:3]; see Table 53
000 Off
001 370 ps
010 490 ps
011 610 ps
100 730 ps
101 850 ps
110 970 ps
111 1090 ps
PHASE OFFSET IN ZERO DELAY REEF refers to REFIN (REF1)/REFIN (REF2)
Phase Offset (REF-to-LVPECL Clock Output 560 1060 1310 ps When N delay and R delay are bypassed
Pins) in Internal Zero Delay Mode
Phase Offset (REF-to-LVPECL Clock Output =320 +50 +240 ps When N delay = Setting 110 and R delay is bypassed
Pins) in Internal Zero Delay Mode
Phase Offset (REF-to-CLK Input Pins) in 140 630 870 ps When N delay and R delay are bypassed
External Zero Delay Mode
Phase Offset (REF-to-CLK Input Pins) in —460 -20 +200 ps When N delay = Setting 011 and R delay is bypassed
External Zero Delay Mode
NOISE CHARACTERISTICS
In-Band Phase Noise of the Charge Pump/ The PLL in-band phase noise floor is estimated by
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Parameter Min Typ Max Unit Test Conditions/Comments
Phase Frequency Detector (In-Band measuring the in-band phase noise at the output of
Means Within the LBW of the PLL) the VCO and subtracting 20 log(N) (where N is the value
of the N divider)
@ 500 kHz PFD Frequency —-165 dBc/Hz
@ 1 MHz PFD Frequency -162 dBc/Hz
@ 10 MHz PFD Frequency -152 dBc/Hz
@ 50 MHz PFD Frequency —144 dBc/Hz
PLL Figure of Merit (FOM) -222 dBc/Hz Reference slew rate > 0.5 V/ns; FOM + 10 log(fprp) is an
approximation of the PFD/CP in-band phase noise (in
the flat region) inside the PLL loop bandwidth; when
running closed-loop, the phase noise, as observed at
the VCO output, is increased by 20 log(N); PLL figure of
merit decreases with decreasing slew rate; see Figure 12
PLL DIGITAL LOCK DETECT WINDOW? Signal available at LD, STATUS, and REFMON pins when
selected by appropriate register settings; lock detect
window settings can be varied by changing the
CPRSET resistor
Lock Threshold (Coincidence of Edges) Selected by 0x017[1:0] and 0x018[4] (This is the
threshold to go from unlock to lock)
Low Range (ABP 1.3 ns, 2.9 ns) 3.5 ns 0x017[1:0] = 00b, 01b,11b; 0x018[4] = 1b
High Range (ABP 1.3 ns, 2.9 ns) 7.5 ns 0x017[1:0] = 00b, 01b, 11b; 0x018[4] = 0b
High Range (ABP 6.0 ns) 3.5 ns 0x017[1:0] = 10b; 0x018[4] = 0b
Unlock Threshold (Hysteresis)® Selected by 0x017[1:0] and 0x018[4](This is the
threshold to go from lock to unlock)
Low Range (ABP 1.3 ns, 2.9 ns) 7 ns 0x017[1:0] = 00b, 01b, 11b; 0x018[4] = 1b
High Range (ABP 1.3 ns, 2.9 ns) 15 ns 0x017[1:0] = 00b, 01b, 11b; 0x018[4] = 0b
High Range (ABP 6.0 ns) 11 ns 0x017[1:0] = 10b; 0x018[4] = Ob

"REFIN L REFIND /LT « RAT R« RA VM, ANA—=TFRETOF v Z Y 72T 57200 LA 7y hEETHY £7,
PFEOHN - vy J O REIED - OI21E, PFD BEROEIIE, oy /—T7ruy ZEB I KRS VMERH D F3,

Rev. 0

— 6/81 —




AD9520-0

90vYIAA
= 3.
Parameter Min Typ Max Unit Test Conditions/Comments
CLOCK INPUTS (CLK, ﬁ) Differential input
Input Frequency 0' 24 GHz High frequency distribution (VCO divider)
o' 1.6 GHz Distribution only (VCO divider bypassed); this is the
frequency range supported by the channel divider
Input Sensitivity, Differential 150 mV p-p Measured at 2.4 GHz; jitter performance is improved with
slew rates > 1 V/ns
Input Level, Differential 2 Vp-p Larger voltage swings can turn on the protection diodes
and can degrade jitter performance
Input Common-Mode Voltage, Vem 1.3 1.57 1.8 \" Self-biased; enables ac coupling
Input Common-Mode Range, Veumr 1.3 1.8 \" With 200 mV p-p signal applied; dc-coupled
Input Sensitivity, Single-Ended 150 mV p-p CLK ac-coupled; CLK ac-bypassed to RF ground
Input Resistance 39 4.7 5.7 kQ Self-biased
Input Capacitance 2 pF

'K IMHz LR TIE, A% DCREAT 2 MERSH Y 9, Venla—HEE 5 L 2 ITHEEPSHETT,

A=A )l
x4
Parameter Min Typ Max Unit Test Conditions/Comments
LVPECL CLOCK OUTPUTS Termination = 50 Qto VS_ DRV -2V
OuUTo0, OUT1, OUT2, OUT3, OUT4, Differential (OUT, OUT)
OUT5, OUT6, OUT7, OUTS,
ouT9, OUT10, OUT11
Output Frequency, Maximum 2400 MHz | Using direct to output; see Figure 21 (higher
frequencies are possible, but amplitude
will not meet the Vp specification); the
maximum output frequency is limited by
either the maximum VCO frequency or the
frequency at the CLK inputs, depending on
the AD9520 configuration
Output High Voltage, Vou VS DRV—- VS DRV - VS_DRV — \%
1.07 0.96 0.84
Output Low Voltage, VoL VS_DRV - VS_DRV - VS_DRV — \Y
1.95 1.79 1.64
Output Differential Voltage, Vop 660 820 950 mV
CMOS CLOCK OUTPUTS
OUTOA, OUTOB, OUT1A, OUT1B, Single-ended; termination = 10 pF
OUT2A, OUT2B, OUT3A, OUT3B,
OUT4A, OUT4B, OUT5A, OUTSB,
OUT6A, OUT6B, OUT7A, OUT7B,
OUTS8A, OUT8B, OUT9A, OUT9B,
OUTI10A, OUTI10B, OUTI11A,
OUT11B
Output Frequency 250 MHz See Figure 22
Output Voltage High, Vou VS -0.1 A% @ 1 mA load, VS DRV=33V/25V
Output Voltage Low, VoL 0.1 A% @ 1 mA load, VS DRV =33V/25V
Output Voltage High, Vou 2.7 \4 @ 10 mA load, VS_DRV =33V
Output Voltage Low, VoL 0.5 \4 @ 10 mA load, VS_DRV =33V
Output Voltage High, Vou 1.8 \% @ 10 mA load, VS_ DRV =2.5V
Output Voltage Low, VoL 0.6 \% @ 10 mA load, VS_DRV =2.5V
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Parameter Min Typ Max Unit Test Conditions/Comments
LVPECL OUTPUT RISE/FALL TIMES Termination =50 Qto VS DRV -2V
Output Rise Time, trp 130 170 ps 20% to 80%, measured differentially (rise/fall
times are independent of VS and are valid for
VS DRV =3.3Vand25V)
Output Fall Time, trp 130 170 ps 80% to 20%, measured differentially (rise/fall
times are independent of VS and are valid for
VS _DRV=33Vand2.5V)
PROPAGATION DELAY, tpgc, CLK-TO-LVPECL
OUTPUT
For All Divide Values 850 1050 1280 ps High frequency clock distribution configuration
800 970 1180 ps Clock distribution configuration
Variation with Temperature 1.0 ps/°C
OUTPUT SKEW, LVPECL OUTPUTS' Termination = 50 Q to VS_ DRV -2V
LVPECL Outputs That Share the Same Divider 5 16 ps VS_ DRV =33V
5 20 ps VS DRV=25V
LVPECL Outputs on Different Dividers 5 45 ps VS DRV=33V
5 60 ps VS DRV=25V
All LVPECL Outputs Across Multiple Parts 190 ps VS DRV=33Vand25V
CMOS OUTPUT RISE/FALL TIMES Termination = open
Output Rise Time, trc 750 960 ps 20% to 80%; Croap =10 pF; VS DRV =33V
Output Fall Time, trc 715 890 ps 80% to 20%; Croap = 10 pF; VS DRV =33V
Output Rise Time, trc 965 1280 ps 20% to 80%; Croap = 10 pF; VS_ DRV =25V
Output Fall Time, trc 890 1100 ps 80% to 20%; Croap = 10 pF; VS DRV =25V
PROPAGATION DELAY, tcymos, CLK-TO-CMOS OUTPUT Clock distribution configuration
For All Divide Values 2.1 2.75 3.55 ns VS DRV =33V
3.35 ns VS DRV=25V
Variation with Temperature 2 ps/°C | VS DRV=33Vand25V
OUTPUT SKEW, CMOS OUTPUTS'
CMOS Outputs That Share the Same Divider 7 85 ps VS DRV =33V
10 105 ps VS DRV=25V
All CMOS Outputs on Different Dividers 10 240 ps VS DRV=33V
10 285 ps VS DRV=25V
All CMOS Outputs Across Multiple Parts 600 ps VS DRV =33V
620 ps VS DRV=25V
OUTPUT SKEW, LVPECL-TO-CMOS OUTPUT' All settings identical; different logic type
Outputs That Share the Same Divider 1.18 1.76 2.48 ns LVPECL to CMOS on same part
Outputs That Are on Different Dividers 1.20 1.78 2.50 ns LVPECL to CMOS on same part

VA A 2 —ik, [ CHEIE & RE CEIET B COLED 2 DO RBRRSRE S A MDA TT,
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x 6.
Parameter Min Typ Max Unit Test Conditions/Comments
CLK-TO-LVPECL ADDITIVE PHASE NOISE Distribution section only; does not include
PLL and VCO
CLK =1 GHz, Output =1 GHz Input slew rate > 1 V/ns
Divider =1
@ 10 Hz Offset -107 dBc/Hz
@ 100 Hz Offset -117 dBc/Hz
@ 1 kHz Offset —-127 dBc/Hz
@ 10 kHz Offset —-135 dBc/Hz
@ 100 kHz Offset —142 dBc/Hz
@ 1 MHz Offset —145 dBc/Hz
@ 10 MHz Offset —147 dBc/Hz
@ 100 MHz Offset —-150 dBc/Hz
CLK = 1 GHz, Output =200 MHz Input slew rate > 1 V/ns
Divider =5
@ 10 Hz Offset -122 dBc/Hz
@ 100 Hz Offset —-132 dBc/Hz
@ 1 kHz Offset —143 dBc/Hz
@ 10 kHz Offset -150 dBc/Hz
@ 100 kHz Offset —-156 dBc/Hz
@ 1 MHz Offset —-157 dBc/Hz
>10 MHz Offset —-157 dBc/Hz
CLK-TO-CMOS ADDITIVE PHASE NOISE Distribution section only; does not include
PLL and VCO
CLK = 1 GHz, Output = 250 MHz Input slew rate > 1 V/ns
Divider =4
@ 10 Hz Offset —-107 dBc/Hz
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Parameter Min Typ Max Unit Test Conditions/Comments
@ 100 Hz Offset -119 dBc/Hz
@ 1 kHz Offset —-125 dBc/Hz
@ 10 kHz Offset —134 dBc/Hz
@ 100 kHz Offset —144 dBc/Hz
@ 1 MHz Offset —148 dBc/Hz
>10 MHz Offset —154 dBc/Hz
CLK = 1 GHz, Output = 50 MHz Input slew rate > 1 V/ns
Divider =20
@ 10 Hz Offset -126 dBc/Hz
@ 100 Hz Offset -133 dBc/Hz
@ 1 kHz Offset —-140 dBc/Hz
@ 10 kHz Offset —148 dBc/Hz
@ 100 kHz Offset -157 dBc/Hz
@ 1 MHz Offset -160 dBc/Hz
>10 MHz Offset —-163 dBc/Hz
Y8y HAOH#RGE/ 4 X(AR VCO #EM)
=T
Parameter Min Typ Max Unit Test Conditions/Comments
LVPECL ABSOLUTE PHASE NOISE Internal VCO; direct-to-LVPECL output and for loop
bandwidths < 1 kHz
VCO = 2.95 GHz; Output = 2.95 GHz
@ 1 kHz Offset —46 dBc/Hz
@ 10 kHz Offset =78 dBc/Hz
@ 100 kHz Offset -104 dBc/Hz
@ 1 MHz Offset —-123 dBc/Hz
@ 10 MHz Offset —-139 dBc/Hz
(@ 40 MHz Offset —145 dBc/Hz
VCO = 2.75 GHz; Output = 2.75 GHz
@ 1 kHz Offset —49 dBc/Hz
@ 10 kHz Offset —80 dBc/Hz
@ 100 kHz Offset —-106 dBc/Hz
@ 1 MHz Offset —-125 dBc/Hz
@ 10 MHz Offset —140 dBc/Hz
@ 40 MHz Offset —146 dBc/Hz
VCO =2.55 GHz; Output =2.55 GHz
@ 1 kHz Offset =51 dBc/Hz
@ 10 kHz Offset -82 dBc/Hz
@ 100 kHz Offset —-108 dBc/Hz
@ 1 MHz Offset —-127 dBc/Hz
@ 10 MHz Offset —140 dBc/Hz
@ 40 MHz Offset —146 dBc/Hz
Rev. 0 — 10/81 —




AD9520-0

20y HADEERE S v 2 (N VCO Z2EAL T/ OV Y 54E)

8.
Parameter Min Typ Max | Unit Test Conditions/Comments
LVPECL OUTPUT ABSOLUTE TIME JITTER Application example based on a typical
setup where the reference source is
clean, so a wider PLL loop bandwidth is
used; reference = 15.36 MHz; R DIV = 1
VCO =2.949 GHz; LVPECL = 245.76 MHz; PLL LBW = 63 kHz 176 fs rms Integration BW =200 kHz to 10 MHz
351 fs rms Integration BW = 12 kHz to 20 MHz
VCO =2.703 GHz; LVPECL = 122.88 MHz; PLL LBW = 63 kHz 158 fs rms Integration BW = 200 kHz to 10 MHz
324 fs rms Integration BW = 12 kHz to 20 MHz
VCO =2.703 GHz; LVPECL = 61.44 MHz; PLL LBW = 63 kHz 177 fs rms Integration BW =200 kHz to 10 MHz
330 fs rms Integration BW = 12 kHz to 20 MHz

s0yvHHHDERERS Y2 (R VCO ZEALTYAY Y ZES)—0T7 v D)

0.
Parameter Min Typ Max | Unit Test Conditions/Comments
LVPECL OUTPUT ABSOLUTE TIME JITTER Application example based on a typical
setup where the reference source is
jittery, so a narrower PLL loop bandwidth
is used; reference = 19.44 MHz; R DIV = 162
VCO =2.799 GHz; LVPECL = 155.52 MHz; PLL LBW = 1.8 kHz 652 fs rms Integration BW = 12 kHz to 20 MHz
VCO =2.703 GHz; LVPECL = 122.88 MHz; PLL LBW = 2.1 kHz 607 fs rms Integration BW = 12 kHz to 20 MHz

Ay HAODEMEE D v 2 (SMF1T VCXO 2ERALTY/ Ry ) £RE)

% 10.
Parameter Min Typ Max Unit Test Conditions/Comments
LVPECL OUTPUT ABSOLUTE TIME JITTER Application example based on a typical setup using an
external 245.76 MHz VCXO (Toyocom TCO-2112);
reference = 15.36 MHz; R DIV =1
LVPECL = 245.76 MHz; PLL LBW = 125 Hz 54 fs rms Integration BW = 200 kHz to 5 MHz
77 fs rms Integration BW =200 kHz to 10 MHz
109 fsrms | Integration BW =12 kHz to 20 MHz
LVPECL = 122.88 MHz; PLL LBW = 125 Hz 79 fs rms Integration BW =200 kHz to 5 MHz
114 fs rms Integration BW = 200 kHz to 10 MHz
163 fs rms Integration BW = 12 kHz to 20 MHz
LVPECL = 61.44 MHz; PLL LBW = 125 Hz 124 fs rms Integration BW =200 kHz to S MHz
176 fs rms Integration BW =200 kHz to 10 MHz
259 fs rms Integration BW = 12 kHz to 20 MHz

YRy Y HAOERET v 2 EN(VCO A% EIEER)

= 11.
Parameter Min Typ Max Unit Test Conditions/Comments
LVPECL OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include
PLL and VCO; measured at rising edge of
clock signal
CLK = 622.08 MHz 46 fs rms Integration bandwidth = 12 kHz to 20 MHz
Any LVPECL Output = 622.08 MHz
Divide Ratio = 1
CLK = 622.08 MHz 64 fs rms Integration bandwidth = 12 kHz to 20 MHz
Any LVPECL Output = 155.52 MHz
Divide Ratio = 4
CLK = 1000 MHz 223 fs rms Calculated from SNR of ADC method
Any LVPECL Output = 100 MHz Broadband jitter
Divide Ratio = 10
Rev. 0 — 11/81 —
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Parameter Min Typ Max Unit Test Conditions/Comments
CLK =500 MHz 209 fs rms Calculated from SNR of ADC method
Any LVPECL Output = 100 MHz Broadband jitter
Divide Ratio =5
CMOS OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include
PLL and VCO
CLK =200 MHz 325 fs rms Calculated from SNR of ADC method
Any CMOS Output Pair = 100 MHz Broadband jitter
Divide Ratio =2
YRy Y HIOEEY v 2 EM(VCO A% EHA)
* 12.
Parameter Min Typ Max | Unit Test Conditions/Comments
LVPECL OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include PLL and
VCO; uses rising edge of clock signal
CLK = 1.0 GHz; VCO DIV = 5; LVPECL = 100 MHz; 230 fsrms | Calculated from SNR of ADC method (broadband
Channel Divider = 2; Duty-Cycle Correction = Off jitter)
CLK =500 MHz; VCO DIV = 5; LVPECL = 100 MHz 215 fsrms | Calculated from SNR of ADC method (broadband
Bypass Channel Divider; Duty-Cycle Correction = On jitter)
CMOS OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include PLL and
VCO,; uses rising edge of clock signal
CLK =200 MHz; VCO DIV =2; CMOS = 100 MHz; 326 fsrms | Calculated from SNR of ADC method (broadband
Bypass Channel Divider; Duty-Cycle Correction = Off jitter)
CLK = 1600 MHz; VCO DIV = 2; CMOS = 100 MHz; 362 fsrms | Calculated from SNR of ADC method (broadband
Channel Divider = 8; Duty-Cycle Correction = Off jitter)
YY7I-ar k=)L - R—b—SPIE—F
* 13.
Parameter Min Typ Max | Unit | Test Conditions/Comments
cs (INPUT) CS has an internal 30 kQ pull-up resistor
Input Logic 1 Voltage 2.0 v
Input Logic 0 Voltage 0.8 v
Input Logic 1 Current 3 LA
Input Logic 0 Current -110 LA The minus sign indicates that current is flowing out of
the AD9520, which is due to the internal pull-up resistor
Input Capacitance 2 pF
SCLK (INPUT) IN SPI MODE SCLK has an internal 30 kQ pull-down resistor in
SPI mode, but not in I2C mode
Input Logic 1 Voltage 2.0 v
Input Logic 0 Voltage 0.8 v
Input Logic 1 Current 110 A
Input Logic 0 Current 1 LA
Input Capacitance 2 pF
SDIO (WHEN AN INPUT IN BIDIRECTIONAL
MODE)
Input Logic 1 Voltage 2.0 \Y%
Input Logic 0 Voltage 0.8 v
Input Logic 1 Current 1 LA
Input Logic 0 Current 1 LA
Input Capacitance 2 pF
SDIO, SDO (OUTPUTS)
Output Logic 1 Voltage 2.7 \%
Output Logic 0 Voltage 0.4 \%
TIMING
Clock Rate (SCLK, 1/tscik) 25 MHz
Pulse Width High, tuicn 16 ns
Rev. 0 — 12/81 —
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Parameter Min Typ Max | Unit | Test Conditions/Comments
Pulse Width Low, tiow 16 ns
SDIO to SCLK Setup, tps ns
SCLK to SDIO Hold, tpy ns
SCLK to Valid SDIO and SDO, tpy 11 ns
CS to SCLK Setup and Hold, ts, tc 2 ns
CS Minimum Pulse Width High, tpwn ns
YY7IL-arvira—jL-R—b—PCE—F
* 14.
Parameter Min Typ Max Unit | Test Conditions/Comments
SDA, SCL (WHEN INPUTTING DATA)
Input Logic 1 Voltage 0.7 x VS A\
Input Logic 0 Voltage 03xVS | V
Input Current with an Input Voltage Between 0.1 x VS -10 +10 LA
and 0.9 x VS
Hysteresis of Schmitt Trigger Inputs 0.015 x VS \"
Pulse Width of Spikes That Must Be Suppressed by the 50 ns
Input Filter, tspixe
SDA (WHEN OUTPUTTING DATA)
Output Logic 0 Voltage at 3 mA Sink Current 0.4 A\
Output Fall Time from VIHum to VILyax with a Bus 20+0.1 Gy 250 ns C,= capacitance of one bus line in pF
Capacitance from 10 pF to 400 pF
TIMING Note that all I2C timing values are
referred to VIHu (0.3 x VS) and
VILuax levels (0.7 x VS)
Clock Rate (SCL, fixc) 400 kHz
Bus Free Time Between a Stop and Start Condition, tipie 1.3 us
Setup Time for a Repeated Start Condition, tsgr; str 0.6 us
Hold Time (Repeated) Start Condition (After This Period, 0.6 us
the First Clock Pulse Is Generated), tyip; str
Setup Time for Stop Condition, tser. stp 0.6 us
Low Period of the SCL Clock, trow 1.3 us
High Period of the SCL Clock, tmcn 0.6 us
SCL, SDA Rise Time, trise 20+0.1C, 300 ns
SCL, SDA Fall Time, trare 20+0.1C, 300 ns
Data Setup Time, tsgr; pat 120 ns This is a minor deviation from the
original I>C specification of 100 ns
minimum
Data Hold Time, typ, pat 140 880 ns This is a minor deviation from the
original I>C specification of 0 ns
minimum'
Capacitive Load for Each Bus Line, C, 400 pF

' PCHARIZHE, SCLDNH FA Y =y PORE S Z 7V v DT 5720, PCvAZ— « F31 ZE, SDATEEATKF L TR/ 300 ns DAE—/L R« & A A

bR DLERDH Y £,
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PD. SYNC. RESETO&E >

% 15.
Parameter Min Typ Max | Unit | Test Conditions/Comments
INPUT CHARACTERISTICS These pins each have a 30 kQ internal pull-up resistor
Logic 1 Voltage 2.0 A%
Logic 0 Voltage 0.8 A%
Logic 1 Current 1 LA
Logic 0 Current —-110 LA The minus sign indicates that current is flowing out of
the AD9520, which is due to the internal pull-up resistor
Capacitance 2 pF
RESET TIMING
Pulse Width Low 50 ns
RESET Inactive to Start of Register Programming 100 ns
SYNC TIMING
Pulse Width Low 1.3 ns High speed clock is CLK input signal

SYUFIL-R—b -ty b7y T - E2:SP1, SPO

% 16.

Parameter Min Typ Max Unit Test Conditions/Comments

SP1, SPO These pins do not have internal pull-up/pull-down resistors

Logic Level 0 0.25 x VS v VS is the voltage on the VS pin

Logic Level /2 0.4 xVS 0.65 x VS \% User can float these pins to obtain Logic Level }5; if floating this pin, user
should connect a capacitor to ground

Logic Level 1 0.8 xVS \4

LD. STATUS, REFMON O%&E >~

= 17.

Parameter Min Typ Max | Unit | Test Conditions/Comments

OUTPUT CHARACTERISTICS ‘When selected as a digital output (CMOS); there are other
modes in which these pins are not CMOS digital outputs;
see Table 53, 0x017, 0x01A, and 0x01B

Output Voltage High, Vou 2.7 \4
Output Voltage Low, VoL 0.4 A%

MAXIMUM TOGGLE RATE 100 MHz | Applies when mux is set to any divider or counter output,
or PFD up/down pulse; also applies in analog lock detect
mode; usually debug mode only; beware that spurs can
couple to output when any of these pins are toggling

ANALOG LOCK DETECT

Capacitance 3 pF On-chip capacitance; used to calculate RC time constant
for analog lock detect readback; use a pull-up resistor

REF1, REF2, AND VCO FREQUENCY STATUS

MONITOR

Normal Range 1.02 MHz | Frequency above which the monitor indicates the
presence of the reference

Extended Range 8 kHz Frequency above which the monitor indicates the
presence of the reference

LD PIN COMPARATOR

Trip Point 1.6 \"
Hysteresis 260 mV
Rev. 0 — 14/81 —
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* 18.
Parameter Min Typ Max | Unit | Test Conditions/Comments
POWER DISSIPATION, CHIP Does not include power dissipated in external resistors; all
LVPECL outputs terminated with 50 Q to Ve — 2 V; all CMOS
outputs have 10 pF capacitive loading; VS DRV =3.3 V
Power-On Default 132 15 W No clock; no programming; default register values
PLL Locked; One LVPECL Output Enabled 0.55 0.64 W frer = 25 MHz; four = 250 MHz; VCO = 2.75 GHz; VCO divider = 2;
one LVPECL output and output divider enabled; zero delay off;
Icp =4.8 mA
PLL Locked; One CMOS Output Enabled 052 062 W frer = 25 MHz; four = 62.5 MHz; VCO = 2.75 GHz; VCO divider = 2;
one CMOS output and output divider enabled; zero delay off;
Icp = 48 mA
Distribution Only Mode; VCO Divider On; 039 046 A\ ferk = 2.4 GHz; four = 200 MHz; VCO divider = 2; one LVPECL
One LVPECL Output Enabled output and output divider enabled; zero delay off
Distribution Only Mode; VCO Divider Off; 036  0.42 w foix = 2.4 GHz; four = 200 MHz; VCO divider bypassed;
One LVPECL Output Enabled one LVPECL output and output divider enabled; zero delay off
Maximum Power, Full Operation 1.5 1.7 A\ PLL on; internal VCO = 2750 MHz; VCO divider = 2; all channel
dividers on; 12 LVPECL outputs @ 125 MHz; zero delay on
PD Power-Down 60 80 mW | PD pin pulled low; does not include power dissipated
in termination resistors
PD Power-Down, Maximum Sleep 24 33 mW | PD pin pulled low; PLL power-down, 0x010[1:0] = 01b; power-
down SYNC, 0x230[2] = 1b; power-down distribution reference,
0x230[1] = 1b
VCP Supply 4 4.8 mW | PLL operating; typical closed-loop configuration
POWER DELTAS, INDIVIDUAL Power delta when a function is enabled/disabled
FUNCTIONS
VCO Divider On/Off 32 40 mW VCO divider not used
REFIN (Differential) Off 25 30 mW Delta between reference input off and differential reference
input mode
REF1, REF2 (Single-Ended) On/Off 15 20 mW Delta between reference inputs off and one singled-ended
reference enabled; double this number if both REF1 and REF2
are powered up
VCO On/Off 67 104 mW | Internal VCO disabled; CLK input selected
PLL Dividers and Phase Detector On/Off 51 63 mW PLL offto PLL on, normal operation; no reference enabled
LVPECL Channel 121 144 mW No LVPECL output on to one LVPECL output on; channel divider
setto 1
LVPECL Driver 51 73 mW Second LVPECL output turned on, same channel
CMOS Channel 145 180 mW No CMOS output on to one CMOS output on; channel divider
set to 1; four = 62.5 MHz and 10 pF of capacitive loading
CMOS Driver On/Off 11 24 mW Additional CMOS outputs within the same channel turned on
Channel Divider Enabled 40 57 mW | Delta between divider bypassed (divide-by-1) and divide-by-2 to
divide-by-32
Zero Delay Block On/Off 30 34 mW
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s EKER

%= 19.

With
Parameter or Pin Respect to Rating
A GND -03Vto+3.6V
VCP, CP GND -03Vto+5.8V
VS DRV GND -03Vto+3.6 V
REFIN, REFIN GND -03VtoVS+03V
RSET, LF, BYPASS GND -03VtoVS+03V
CPRSET GND -03VtoVS+03V
CLK, CLK GND ~03VtoVS+03V
CLK CLK ~12Vto+12V
SCLK/SCL, SDIO/SDA, SDO, CS | GND -03VtoVS+03V
OUTO, OUTO, OUT1, OUTI, GND 03Vt VS+03V
OUT2, O : 2, OUT3, OUTS3,
OUT4, OUT4, OUTS, OUTS,
OUTS, @ ouT?, @
OUTS, OUTS§, OUT9, OUT9,
OUT10, OUT10, OUT11, OUT11
SYNC, RESET, PD GND ~-03VtoVS+03V
REFMON, STATUS, LD GND -03VtoVS+03V
SP0, SP1, EEPROM GND -03VtoVS+03V
Junction Temperature' 150°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (10 sec) 300°C

FEROMHBEREREBIAA NV RAEZMZ D EF AL RITE
IR BEEEZ 5252 08D £, ZOREITA ML AT
DREDOHEZBNETIHHLOTHY, ZOMEROEMEDE Y &~
3 VST AREMEU ETOF AL ZEEEZEDT- b DTl
HYFEFEA, T R RREEMER R K ERREBIZE S &7
A ADIFHEMEICEEE 52 7,

#5m

KB OMIE L, JEDEC JESD51-2 I[ZHEHL L C HARZEH D JEDEC
51-5 282P 7 A b « AR— KT, FEHICOWTIE, BvEfED
JarEZRLTIIEIN,

% 20.

Package Type 0;a Unit
64-Lead LFCSP (CP-64-4) 22 °C/W
ESD OiE&E

POl o TIFE 20 BB LT EE N,

Rev. 0

ESD (FEME) OHELZITOT VT A

ATY, B EHOZT N AL[EPEAR— R

I, RIS N WEEHET LI ENHD F

A T, REELITS A B ORI CdH D ESD

PR A2 PN L TV E T 28, T840 AN

‘% \ FZ RN —DFERE L - o h . HIE

ZELDAREMENHV 3, LEB-> T, #

FEL LM REIN T 2 BS54 5 7=, ESD IZx%t

T 5 PRAREAH LS e BB L
7,
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EVEERSLUE U #EEHEA

PIN 1
INDICATOR

= 21.E U HBED A

REFMON

SCLK/SCL 16

STATUS
REF_SEL

BYPASS 10

Vs

LD
VCP
CP

WO NGO A WN =

VS 11
VS 12
CLK 13
CLK 14
CS 15

NOTES

1. EXPOSED DIE PAD MUST BE CONNECTED TO GND.

H 63 REFIN (REF2)
H 62 CPRSET

H 61 VS

H 60 VS

H 59 GND

B 58 RSET

H 57 VS

H 55 OUTO (OUTOB)

H 54 VS_DRV

H 50 OUT2 (0UT2B)

H 56 OUTO (OUTOA)
H 49 VS

O~

48 OUT3 (OUT3A)
47 OUT3 (OUT3B)
46 VS_DRV
45 OUT4 (OUT4A)
44 OUT4 (OUT4B)
43 OUT5 (OUT5A)

AD9520 42 OUT5 (OUT5B)
41 Vs

TOP VIEW M

3,

3

3

3

3

3

3

Not to Scal VS __
(Not to Scale) 9 OUTS (OUTSB)

8 OUT8 (OUTBA)
7 OUT7 (OUT7B)
6 OUT7 (OUT7A)

SDIO/SDA 17 H

5 VS DRV
4 OUT6 (OUT6B)
3 OUT6 (OUT6A)
[T 111 T I I 17T 17T T I 071 11
TNOTDOMNOIO ™ N
NANNANANANNNNOMOOM
DANQANTANGS S
EolkEgEzgaIas
gl 55,EEEE
g™ 2253333
£8>sgse
q; Sl2 s
old 5555
Olo olo

07213-003

5. ECE

vy
vyRE | AHA | FAT Eik=2 B
1, 11, I EERC VS 33VERE Y,
12,32,
40,
41,49,
57, 60,
61
2 (¢} 3.3VCMOS | REFMON U7 7 LU RABEE=F—(H), OV, BEOBRATRERH 12> TnE
7
3 0 3.3VCMOS | LD 2y 7). 2o R, BEOBRTRERH 2R > T0E T,
4 I IR VCP Fx¥— « B TOBEPF(CP), VS<VCP<50V, PLL Z# i L2V A1 VCP &
33VICERTAMLERDH Y £,
5 0 N—F 7 | CP Fx—Y - K7, ZOCAIMIIL—T - T o IR LET, PLL%
S IVH BERALRNWE XX, ZOEVEMROEEICT LI ENTEET,
6 0 33VCMOS | STATUS Tay 5w TN AT — X A,
I 33VCMOS | REF_SEL UZ77L>A®LZ b, REFI(2—+ LYL)EZ[ZRER2 (N1 + LY ZRIRL
F9, ZOEITI30kQ ONE T VE T ARFIAFNTOET,
8 I 33V CMOS | SYNC vma T VR =2 T s R RAE— R — 2O iE~ = 7 VRS A
MhEE, v=aT s = RE—A—ZERENET, T/TF 47 - m— IO
E AT 30 kQ DN NV E T ARFLAF VTV E T,
9 I p—=7+=7 | LF =T« T 4V H(ANFT), NER1T VCORMIBEE / — RIS N TWET,
S{IVH
10 0o JL—7"+ 7 | BYPASS ZOEUEMEST, 220nFOa T TLDOE ST T 7y RN 2 LET,
S{IVH
13 [ @y oy | CLK CLK L MlHEDET, 2o Er ny 257 v a L OEBMAINCRY 7,
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[V
vUBE | A | FAT =2 A
7 NTJ
14 I Z#7 vy | CLK CLKEMAB DR T, ZoNI7ay 7 nlle s v a v OEBMAINCRD 3, v
7 NT) VN RAN%E CLK B CE T 2881, 2o 770 ROMIZ 0.1 uF
DINAIRA « 2T oY L TLTEEN,
15 I 33VCMOS | CS YT earia—b e R—=+DF S LI N TIT4T e a—, ZOF
NTIE30kQ ONER SNV T  THBLDF DN TDET,
16 I 33V CMOS | SCLK/SCL VYT arba— - R—bhDray7ER, SPIE— RKTiX, ZOE IR
30kQ I NF T ARBIA D TWET A, PCE— FTIEEA v E—X U A2 F
R
17 /0 33V CMOS | SDIO/SDA YUT e b= K= DOWFGHT Y T - F—F AT,
18 0 33VCMOS | SDO YUT e ha—b e K= hDOEFHIY T F—FH T,
19, 59 1 GND GND 7717/]\ . }:/O
20 I 3L . SP1 SPIE/-IZPCHEI VTN e A B2 —Tx2—A +R— & LTEINL, PCE—FT
Y EZPCAL—T « 7 RLAZFIRLET, 3L~Ub-aPvy s, ZOENINEHTE
—F Tyl LYV T AERTVET,
21 I 3L - SPO SPIE7ZIEPCEI YTV e f L F—Txz—R - R— L L TERL, PCE—FT
SN ERCAL—7 « 7T RULAZBRLET, 3L -1y s, ZOEUIIREETA
— a7 e LAY T ASNTVET,
22 I 33V CMOS | EEPROM DBV ENA  LYLIZRETDHE, VY MBI WERIIAAU—T v 7 Tr—
K95 L EEPROM | IS TV D LU AZENRIRENET, 2o %2n
—  LoYULIZRET D &L ADIS20 I NNTU—T v 7 /)y MFICAN— R« a— &
NETT7HNV b s LYRAEER—RFLET, ZOEUITE30kQ ODNER TV Z D
RPN T E T,
23 I 33VCMOS | RESET Fy S Vv b TIZTF47 -a—, ZOELITITI0kQ DNEBS VT v FHHT
PN TWET,
24 I 33VCMOS | PD Fo S RU—E T TITF 47 cv—, ZOEUICE0KQONEBINALT v
BB TOET,
25 ) LVPECL £ | OUT9 (OUT9A) suay A, ZOE UL, EB LVPECL o FlE7zixy > /= K CMOS
7-1% CMOS HATE LTHERT2 2N TEET,
26 ) LVPECL £ | OUT9 (OUT9B) suay A, ZOE UL, EB LVPECL o FlE7zixy > /v K CMOS
7-1% CMOS HATE LTHERT2 2N TEET,
27, 35, I EIR VS_DRV HARSANRNERE Y, 1 DD L—F L LT, _W‘o@t"/izsvitimv
46, 54 WCBRETAZENTEXET, 4RO Y U A UEBITICHRETHILERH Y 3,
28 o) LVPECL & | OUTI10(OUTI10A) | 7 o v 7, ZdOE ik, %8 LVPECL D FHIE-1X v 7= K CMOS
7-1% CMOS HATE LTHERT2ZENTEET,
29 0 LVPECL £ | OUTIO(OUTIOB) | 7w w27/, Zov ik, 8 LVPECLHH DA MIE /i3y v 7>z K CMOS
7-1% CMOS ML LT T 52 B TEET,
30 0 LVPECL £ | OUTI1 (OUT11A) | 7wy s, Zov ik, ##) LVPECLHH DA MIE -3y v 7>z K CMOS
7-1% CMOS ML LT T 52 B TEET,
31 0 LVPECL £ | OUTI1(OUTIIB) | 7w v s/, Zov ik, 8 LVPECLHH DA MIE-iZy v 7>z K CMOS
7-1% CMOS ML LT T 22 B TEET,
33 0 LVPECL & | OUT6 (OUT6A) suay WA, ZOE UL, EB LVPECL A0 FlE7zixy > /v K CMOS
7-1% CMOS ML LT T 52 B TEET,
34 0 LVPECL & | OUT6 (OUT6B) suay WA, ZOE UL, EB LVPECL A0 FlE7zixy > /v K CMOS
7-1% CMOS ML LT T 52 B TEET,
36 0 LVPECL & | OUT7 (OUT7A) suay WA, ZOE UL, EB LVPECL A0 FlE7zixy > /v K CMOS
7-1% CMOS ML LT T 52 B TEET,
37 0 LVPECL & | OUT7 (OUT7B) suay WA, ZOE UL, EB LVPECL A0 FlF =13y > /v K CMOS
721% CMOS HAOE LTS EnTEET,
38 ) LVPECL ¥ | OUTS8 (OUTSA) suay 7, o id, Z# LVPECL H Ao FEZiZy v 7= K CMOS
721% CMOS HI1E LTHERTD2 2N TEET,
39 ) LVPECL ¥ | OUT8 (OUTSB) snay 7, o iE, Z# LVPECL H Ao FE i3y v 7= K CMOS
721% CMOS W1 LTHERT2 2N TEET,
42 ) LVPECL ¥ | OUTS5 (OUT5B) snay A, o id, Z# LVPECL H Ao FE i3y v 7= K CMOS
721% CMOS W1 LTHERT2 2N TEET,
43 0 LVPECL ¥ | OUT5 (OUT5A) suay W), ZOV X, Z8) LVPECL o lE 7213y > 7 /v K CMOS
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vy

vURE | ASMA | FA4F k=2 B
7-1X CMOS HAOE L THRTHZENTEET,

44 0 LVPECL % | OUT4 (OUT4B) svay7Wl), TOVUIX, Z8) LVPECL H Ao FfilE7=1Zyv > 7 /v= 2 K CMOS
721 CMOS HATE LT 2 2 N TEET,

45 o LVPECL £ | OUT4(OUT4A) suay W, ZOE X, ZEB) LVPECL H o FlE =13y > 7 /v= 2 K CMOS
721 CMOS HATE LT 2 2 N TEET,

47 0 LVPECL £ | OUT3 (OUT3B) | 71w 7)), ZOE %, %8 LVPECL DA% 713 > 7 b= K CMOS
721 CMOS HAE LT 2 2 N TEET,

48 o LVPECL £ | OUT3 (OUT3A) suay W, ZOEIE, ZEB) LVPECL o FlE =13y > 7 /v= 2 K CMOS
721 CMOS HATE LT 2 2 N TEET,

50 0 LVPECL % | OUT2(OUT2B) | 7 mw 7)), ZOEIE, %8 LVPECL H A0 A% -1t o 7 1= K CMOS
71X CMOS HAOLE L THRTHZENTEET,

51 o LVPECL £ | OUT2 (OUT2A) suay 7 WAH, ZOEE, EB LVPECLIE O FMIFE iy v 7z K CMOS
721X CMOS HAOLE L THRT 2 ENTEET,

52 0 LVPECL % | OUTI (OUTIB) | 7 mw 7)), ZOEiE, 78 LVPECL H 10 filE -1 o 7 /1= K CMOS
721X CMOS HAOLE L THRTHZENTEET,

53 o LVPECL £ | OUTI (OUTIA) suay 7 HH, ZOEE, EB LVPECLI D FMIE iy v 7=z K CMOS
721X CMOS HAOLE L THRTHZENTEET,

55 0 LVPECL % | OUTO(OUTOB) | 7w 7)), ZOE 13, %8 LVPECL H 10 & =13 2 7 L= > K CMOS
721 CMOS HAe LTHERT 22 ENRTEET,

56 o LVPECL £ | OUTO (OUTO0A) suay 7, ZOE X, Z8) LVPECL tH o FilE =13y > 7 v= > F CMOS
721% CMOS HAE LTHERT 22N TEET,

58 0 EiaEHL | RSET 7wy 7 B ERRERPL, 2O L GND & ORI 4.12kQ OIH AL T2
it Uy,

62 e} TR EHE | CPRSET F o — « R TBRBEES, 2O L GND & ORI 5.1 kQ OIEHi A HHR LT
T <FEEW, PLLZHEHALARVWEAIZ, ZoOBRMREEK T Z N TEET,

63 I J 77 Ly | REFIN (REF2) REFIN L lHADET, ZOEUEIPLLY 77 Ly ADEMANICARY £F, 55
ANT) W, ZOEUIERER2 DY 7y AT £3,

64 I Yy 7 L | REFIN (REF1) REFIN L LAADET, ZOEUIEPLLY 77 LY ADEHANCARY 1. $5
ANT) W, TOEUIEREFI Oy 7y AT Y £,
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AD9520 TIXEEOBRENFHETT, TNHOREIX, 2> b
n—)b e« LYRAFIZEZ AL LIZE 0T T4 (F 49~%
60 &), Kt 7 va rEREFSHET. METdar be—
JU e LUAAFETIV O AAFEOFYSTHE Y heRTETHZ &
WXV, FRNCT a7 T AT AHALERHY T, RELEZIAAL
2%, 25 DOEE N EEPROM ([TIRFEL T, T34 AR 8T
=T v TTHEEZORTEEHDNHEHATLILIICSEDLZ &
NTEET,

E—FO0:AE VCO &/ Oy 4t

WiE® VCO & PLL #3584, VCO AR E M LT,
T RS A ER~ T S D RS HLE O B KR R &
ZVWE ST HMERH Y £3(GE 3 2H), Wi PLL Tk, 4+
fHFn—"7« 7 4 W E Effio OL—T Wi 2% E LT, 4+
fFFN—T « T4 NE BN —TDREMICE > TEHETT,
Wik VCO # i 3 2%, FomlEReic7e % X 512 VCO (0x018[0])
XYV T L= a T AMNERLY T,

Wi VCO &t 7 vy 75l 7T 7Y r— g AixtLTid, £ 22
R T LU RAYBREMEFHTAZLERH D T,

R 22.HF VCO £ AT 2ENHREME

Register Description

0x010[1:0] = 00b PLL normal operation (PLL on)

0x010 to 0x01E PLL settings; select and enable a reference
input; set R, N (P, A, B), PFD polarity, and Icp
according to the intended loop configuration

Ox1EI[1]=1b VCO selected as the source

0x01C[2:0] Enable reference inputs

0x1E0[2:0] Set VCO divider

0x1E1[0] = 0b Use the VCO divider as source for

distribution section

Reset VCO calibration and issue I0_UPDATE
(not necessary for first time after power-up,
but must be done subsequently)

Initiate VCO calibration, issue I0_UPDATE

0x018[0] = 0b
0x232[0] = 1b

0x018[0] = 1b
0x232[0] = 1b
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E—F 1:20v 998 FE-(E5F1F VCO <1600 MHz
SRENBIMPT 7y 7 - V—ZFE T IFHMTT VCO/VCXO
23 1600 MHz R OFE1E, VCO W Jisi%E A SR LR ES
S ZENTEET, 2B, E—F 2 LOM—DEFENTT,
VCO WEENANRARTHE, Iay s « ) —ADFEEHN
1600 MHz ARIIZHIR SV E T(F v » RAFERICHFRIND
BRATIE R DT=9),

BREELVLCRAIERTEE

SMFT 7 vy 7531600 MHz KD 7 v 7 53T 7'V rr—3 =
NEOL N NIRRT L VRAYBREBEMERTILERSH D E
KRS

=23.70v 9 9EBIZxd 5 EEME< 1600 MHz

5 24.978 PLL & 41&14 VCO (< 1600 MHZ) 2T 31540
R E B

Register Description

0x1E1[0] = 1b Bypass the VCO divider as source for

distribution section
0x010[1:0] = 00b PLL normal operation (PLL on) along
with other appropriate PLL settings in

0x010 to 0x01E

Register Description

0x010[1:0] = 01b
0x1E1[0] = 1b

PLL asynchronous power-down (PLL off)

Bypass the VCO divider as source for
distribution section

Ox1E1[1]=0b CLK selected as the source

SHF VCO/VEXO 13T —T e T g B B L L, 2
DT 4IVHILCP & VCO/ VCXO DF 2—=7 « B L DIC
BT ALERH Y ET., ZON—TF « 7 4 LZ N L— T HAE
H& PLL ORE.REZRELET, FHTSH VCO/NVCXO 12—
L7 PFD Mt 258 R 95 L 9 IZHEB L TS E &V,

& 25.PFD B DX E

Register Description

Wi PLL &AM VCO (< 1600 MHz) DA 1 24l 5 4,
PLL (35— A LTEBLLERH Y 7,

PFD polarity positive (higher control voltage
produces higher frequency)

0x010[7] = 0b

0x010[7] = 1b PFD polarity negative (higher control voltage

produces lower frequency)
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E—F 2:8@RY Ay Y 5BE—CLK F=E5 1+ vco >
1600 MHz

AD9520 DT —T 7+ F 7 3L FRETIE, PLL /U —
F 7 &, CLK/CLKA 3723 VCO 43 E# Gy E Lt 1438 21458
b 343 415y JE L 5143 6) &R L Colide 7 v o EE
WENDEICADPERENTOET, ZhE, &K 2400
MHz OIMFTF AN R T HHE— DB — R THE 3 2H),
T RV JEEHTHEE T & SRR JE AL 1600 MHz TH 57
W, INEYVEOANREEITF v RS EBROFTTH AT
HRENHY ET,

PLL ZA 32— /L4584, ZOBHICL Y PLL &4M4) VCO
F 7213 VCXO (A1 %<2400 MHz) DFLAA > O 4 H & ATREIC 72
DET, ZORETIE, B VCO 1T SN2 WU —F
ZEINET, ST VCO/VCXO 1ZERT D Ay — [Tk S
nEJ,

R2UNTFT VP ALREMT, NV =T v TREELZIIY Y b
ECOINOLDLIAZDOT 7 4V MEIZ/RS>TWET,

R26.709IDBE-—RODTILIE - LY RAHREE

Register Description

0x010[1:0] = 01b
0x1E0[2:0] = 000b
0x1E1[0] = 0b
O0x1E1[1] = 0b

PLL asynchronous power-down (PLL off)
Set VCO divider =2

Use the VCO divider

CLK selected as the source

Wi PLL & 4MT1F VCO OFLAA bR % 554, PLL X4 —
FULTRLIMERDY £7°,

R 21T+ VCO #ERT 2BDEREE

Register Description

0x010[1:0] = 00b
0x010 to 0x01E

PLL normal operation (PLL on)

PLL settings; select and enable a
reference input; set R, N (P, A, B), PFD
polarity, and Icp according to the intended
loop configuration

O0x1EI1[1] = 0b CLK selected as the source

ST VCO IZAMS TN —T « 7o NV Z M BEL L, ZO7 4V
ZIL CP & VCO DF a—=27 + o b OMITHET 5 %ER
HVET, ZONV—T - T4 VEPL—THIGE L PLL ORE
MAERELET, #HT 5 VCO I—F L7z PFD it 4 3R 4
HEIICHEBLTLIEE N,

& 28.PFD B DX E

Register Description

0x010[7] = 0b PFD polarity positive (higher control

voltage produces higher frequency)
0x010[7] = 1b PFD polarity negative (higher control
voltage produces lower frequency)

Rev. 0 — 31/81 —




AD9520-0

REF_SEL Vs GND RSET REFMON CPRSET VCP
Fa Py O ) ra

R
DISTRIBUTION i
REFERENCE * * *

REFERENCE

SWITCHOVER LD

REF1 [ u LOCK
D - = a DETECT
- > w
REF2 STATUS zu == Q
OPTIONAL —-—D - |00 %H Y
{7777 REFIN _ _[ETATUS] Lve o =i
P > b s HOLD
i BUF & &
T o
' H 1y -
L.---J REFIN
lAmP
STATUS
BYPASS (]| LOW DROPOUT Y
REGULATOR (LDO) ' PHASE CHARGE
P P+1 A PROGRAMMABLE | FREQUENCY PUMP ) CP
PRESCALER COUNTERS NDELAY | DETECTOR
N DIVIDER
LF {—w=1 f -
—i|
ZERO DELAY BLOCK . STATUS
y pi.
DIVIDE BY 1,
2,3,4,5 OR6 VS-RY
CLK
aw ! | o ouTo
ouTo
1 0/
_ [DiviDE BY -
o = 11032 o W - oun
BD o ) o ouTi
STHE DIGITAL | [ EEPROM
LOGIC
RESET %:8 ouTz2
o ouTZ
EEPROM
8DUT3
SP1 SERIAL ouT3
PORT |~
SPO DECODE
DIVIDE BY
™ 11032 o j - out4
- ) o ouT4
| SPI | | 12C | 5
INTERFACE | |INTERFACE
ouTS E
SCLK/SCL outs | ©
SDIO/SDA > 3
SDO =
pa - outs | 5
o oUTe | wm
o
2
.. [DIVIDE BY -
170 32 N ouT?
) o ouT?
ouTs
. ouUTs
ouTs
. ouTs
DIVIDE BY
™ 11032 o ﬁ - ouT10
- ouUT10
AD9520 oUTN
oot J k4
K
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AR v Y - JL—F(PLL)

REF_SEL Vs GND RSET

REFMON CPRSET VCP

REFERENCE
SWITCHOVER

b 4

REF1 F

—ED -
REF2 STATUS
OPTIONAL ——D o~

i7" REFIN [sTATUS]

1 L bl
= I BUF,
T

'

______ REFIN | ~
LOWDROPOUT
BYPASS REGULATOR (LDO)

¢ ?
] 4

YLD

HOLD

w
-
2>
5
=@
20
(] 4
Q
o
o

PLL
REFERENCE

PHASE
PROGRAMMABLE | FREQUENCY CHARGE ) cp
NDELAY | DETECTOR

LF {O—= I

DIVIDE BY 1,
2,3, 4,5 OR6

CLK F
CLK )

FROM CHANNEL
DIVIDERO

—
H 3 STATUS

) VS_DRY

J7213-064

40.PLL D#RET O Y ¥

AD9520 (21, W& VCO %> PLL "N STV x4, PLL
TayZiE, fifia Y 7 V=T E MR T 5 72 DI VCO.
H DV VCO £721F VCXO0 A bETES Z &0
T&XF4, PLL TIISMHTA—F « 74V EZRNEEE Y =
D7 4 NVHFTNEDa T o LR TR S ET, L—
T T VH ORERRE FRERIE, — T & #E PLL O&E
MOREIESLBLET,

AD9520 @ PLL X, ANV 77 Vo RAREEENG 7 vy 7 R
BaHET D L XIERITT, 2, V7 r Lo REBR
EHCTHE L THET 2 EWEREICERT 2EENEENE
T, EBIT, PLLIE/ £ XDLNWY T 7 LU AMBY v X LT
P A RXERETHEEICHM S Z LN TEET, PLL /3T X
—ZLN—T BT OEBROERIT, T r—va
VCHEA T, AD9520 ¢ PLL X skt LIRS 2 Ff->TW\Wb iz
W, ZLOT TV r—ar L EBERETHETS L IITTA
A AEPRET D EMTEET,

PLL DEE

AD9520 @ PLL TIIFARHENAIRETH H720, FixDY 7
7 LU R AW, PFD AR, VCO Bk, WIRE 72134
{17 VCO/VCXO, W—TBMENFIRETY, ZAuL, R A, N
Sy JEEE. PFD HiE(OMT T VCO/VCEXO DEE), Ny 7T v a
Bk L 2R, Fx— - R 7B, Wik VCO F 72 135MF T
VCO/ VCXO DR, — 7 HHRE I xb§ 24 O EEITH =
LICXVEEINET, Zhbid, 7 s I~T R L TUARK
TG 49 LR SBBR)ESMITIL—T - T4 VE DT A
kv EHINET,

PLL #fE& PLL /L—7PEREIE PLL 3R EDREMIC KX < KFET
57120, WMEFAV—T « 74 NE DTV A iE, PLL OEIEIC
Lo TCHEETT,

ADISIMCLK™(X, PLL V—7F + 74 LV EZDTHF AL L7 ED,
AD9520 BERED T A v L HiSEICH S DIBE T 0 77 AT,
ADISIMCLK /S— 3 > 1.2 @ AD9516 EF /L%, AD9520 /L—
T e T ANEDOETAICE ) N TEET, T
www.analog.com/clocks 7> H I S AL TV ET,

S A R %5 (PFD)

PFD (I R AR & NOEBRO O AN EZIRY | WA S OMFHZE
LREmEEC A L ERAELET, PFD (XS I <
TNAURBHEZENEENTED, N7 Ty valhib/ UL AD
MEAHE L COET, 2OV AT. PFD BEZBBENTT v
Re—UBRELZNEIICL, M/ A XL T 7L
R e ATV T RAER/MNMNILET, Nv 7Ty valfhil LR
1L 0x017[L:0)IC K VR ESNLE T,

PFD IZHFAE SN DR KR EIITEZETH LERH Y £9°,
PFD O K AFERET, £ 2 ONAR/E & H25(PFD)/ N 7
A—FTHEIND NNy 7 T v alhik OV AR EMO BT
7,

Fx—T - RV F(CP)

Fx— - R 7VE, PFD ol S vE T, PFD X 2 DDA
HOR O & R OBEHREE =4 — LT, CP XD/
— RO—7 « T4 NV FIZEENEP)ORBEEZITEEEHRL
F9, CP BRI INT 4V F SN TEEICERINET,
ZDFEEMN LF BL(FEIIIMIT VCO OF 2—=7 - E'V)
Zffo THE VCO DF =2—=27 -« ) — F&E# L, VCO A
Wiz EFITTICBBI S EE9, (0x010[32) &% ETHZ &
IZE D CP OEEE, EA v E—F L AGF—/V RA——#f{F),
WHEEEPLL v—TF 0w v 7)), E£TIEIR T T v TR T E Y
V(T AR T RICRETDHZENTEET, CP BRI, 600
HA~4.8 mA DAFHPIAT 8 AT v 7 CRETDHZ LN TEE T,
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CP D LSBEIZ. A% 5.1 kQ @ CPR ZEHII TR ESHE
kS

A&k vCO

AD9520 1%, 2R 2 IR T EWREEIH % B X—79 % VCO ZjE L
TWET, &V VCO M/ A XA EHT L Z L2, VCO FH
AV DORABERFETT,

Z D VCO B H =32 [KEBH O JE &ﬁfﬂﬁéﬁ?t
BHOLVOUMERENTWEY, i —9— i%zi
ﬁhﬁ\HLW~7%%@K?y%7y7?5&%\@O@%y
V7 Lb—va URMEREOHTT, v V7 L—ra CFEIC
kv, VCO A DIELWWAL R« LY TO VCO BIEIE
FEENET, FEHICHOWTIE, VCO DF v 7 L— gDk
J7varEsRLTIEIN,

Wik VCO DEMRITZ., WEDe— -« Fay 777 MNLDO)Y =7
BEL X2 L= oGS Ed, 20 LDO %, EFREL L
SULDEENS VCO 2 HDHFRET A YL —a v LET,
BYPASS B id, ZEPED T8I 220 nF D=2 5 Y& {fio T
T30 R T Ho0ERHY 9, 20 LDO TiE, 7Fnr
T e TNAEBADLF 2 L—HF D anyCAP®T A > & [6] UHifli %
BHLC, HHTZ 2Ty A TIURIELRWVWE HIZ LT
WET, BYPASS B U BAMTIT AR ABREIT S 2 LT R —
FLTWERHA,

St PLLIL—F - T 1L4

Wk VCO 1 5 56, e/ A AMREE A7 U 7 APERE
D72, IMFHTF =T« 7 4 VAT BYPASS L AL T 5
VENRH Y FET, PLL DIMHFL—F « 7 4 L Z %R 41 12
LET, W=7 74 ZiX, & PLLERI LICHET HHLE
NHY FEF, HSEMEIX. VCO A, Kvco. PFD %k, CP
B, —THARE, e — Y U IKFELE T, —T s Ty
NEE, AR AR, V=T DE ") T e XA N, =T
EPCHEE B2 £, V—T T4 LE « FHA L OIEMFRIC

1Z. PLL BEGGO GRSV TY, ADIsimCLK O X 9 72 —/Lid,

TN Ir—a VR o TV —T « T 4 LV Z OF RIS
HET,

AD9520
o O LF
"
vco
cP R2
p
CHARGE R1
PUMP E
gypass TS' T2 T
J i Cgp = 220nF g

K414+ PLLIL—T - 7 1 LR DI

PLLYUZ27LYARAR

AD9520 1%, ZAEEAS . 2 DO Ty RAS, £700%
HEER 7 o 7 & 0 16.67 MHz~33.33 MHz K fa R IR 2R A Hfse T X
DR PLL UV 7 7 LU AANEIREZRA L CWET, 7
ayDYTr LRI ay s AT T—%f5 L PLL V7
7 LV RAEWEE 2T A ENTEET, U7 LU AA
FIOAFTEEEGEEIT, £ 2 ICHELET, Z#AHLE LY
Ny RANITELT « "L T RERTWATED, ANERD
ACHEBERGIATO Z N TEET,

EEEIZ N KDY 77 L RTINS A 2 — T
HVBEENHY 9, T_TO PLL V77 LU AANIT 7 41
FCA IR TVET,

FIIAT) &> 7 vy K AJIE, REFIN (REF1)/REFIN (REF2)
2RO CELEHLTWET, V77 LU AATIZ A I
0x01C % fff > TR LI L £33k 49 &35 53 ),

ZE#Y 77 LU AANERRTLE, V77 L AR KEE -
TS o b X ATINRNy 77 OF ¥ 2 ) T &FIET D72
b W OELTNRALT A« LRLEDL LA 7Y NEEET,

DELE L~V DOAARITER 2 Lrbiﬁ“o ZOANNEAT Y v
z@tb F 7%y NEMHETDIEDIHLELEIND RTA N
OETIRENRE A2 3,

vy TNz RATNE, DCHERD CMOS L~ UE R E721% AC
FEAEOERE 3B ClE TN TEES, v
WL KD AC FEBATMEBN M7V Uil ootz b & DA
Ny TZ7DF ¥ H V7 EBIET 5L &%, 0x018[7IC 1b & &%
ETHSERHYET, ZhICXY, DCAT7EY h e AT
A e RA BN 40mV IZV T MEUERET, TA Y L—v
arvEREL L, WERBNEHWT 2720, £V 7=z R
AN SN —F T o SEH N TEET,

) 77 LU AANEER L2 WEAE201E PLL B3 NU—4
7L TWAEAE. ZEY 77 L AASRIENR T — X T
Y LET, PLL 3T —F 7 LTWAEA E- 134+ 5
BT —=H v« LYAIPRESNTZHEIX, v orzy
Ke Ry TN RU—F7 o LET, %%h% FOBIREN B
LI RANWART—F o LET,

ZE—RFRTIE, V77 LU AANE VIR TEL T - A
TAINTWDHTD, arT V- T AC #EETDHZ N
TEET, INOLDOANE DCHEATLIZENTEET, =6
REFIN # > > 7 v v RESTHEIT 5854, REMM
(REFIN)IZ# /2 2 T T/ A ADRWT T T KT
TV T T HRERDHY 9, X 4212, REFIN ORI %=

LEJ,
vs
BSkfI;T"
REF1 1_1
i8]
\ G\o i =
I 1
-1 OvVS
IO 1 310kQ 312k 2
REFIN o Lot
i ! 150Q A Yy
PO XY
REFIN &——+0~0-
N 160C2
< L4
_ 210k $10k02
1

i+

Ils]
U s

0721 3086

B4 42.3E XTAL £— K TO REFIN OZhEEK

KEaE— Rit, ZIEZEHET—RFEFRLTY, 4 F—7 /L XTAL
OSC By h&at v bL. AT KD v b OEIILIEKE %
REFIN/REFIN &> ORI L CHEEF 7 v T2 A4 x—7 VL&
7,
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Y7LV RABEREDYIYEZ

AD9520 TlE, T a7/ 7 rxm K CMOS A&y
NWEBY 77 L AANEYR—FLTWET, ADI520 DOF
2T e TN R )7y LA - E— RTlL., REFI
( REFIN E'2) & REF2 (REFINE NOMTOHBIE~=2T LD
PLL Y77 V>R 2uavZY0EzxadR—FLTWET,
ZOMEEIE, Ry NI —Z RV 7y LU RAEMELTHE
DOT TV r—a v EYFR—FLET,

AD9520 IZ1F., VN R« E—RTDCA 7Y b« 7
TarRbVET, ZOF T ald, ACHEESATWAY 7
FLUR syl EERLEZEEIZ, VIFP LUV AANTF ¥ H
Vo 7 OERMERZEL T H7-DICFHFA v EnTnEd, U7
7 LA RZ AT GAE,. Yo R Ty b
VA A DC FEED CMOS LU B ENRH Y £4(7277
L AD9520 @ DC A 7% > MERRIZT 4 A=—T L), HDWVIE,
A% ACHEAE LT DC A7ty MEREA *—T VT D En
TEEd, FFEL.DC A7y haZ—rFrT5E, V77
LU AANTTOENATHRIBENR K E L 70D 2 LICHEET 2 LR
HYET,

V77 LAY R ZIZIIEBRORETERT— FRH Y £5,
ORI~ =a T VERIIEBNTITY 2 ENTEET,
~=a T VI ZIE, LU AF 0x01C E£7213 REF SEL B> %
ff > TITWEJ, REFI L LT & SICAHTT Y B2 M Thh
E9, U7V v TFREERbIRItSh TRBY . ZO6EIC
0. HLBRLEZY 77 Lo ANGHENT-MBICH D
BTy V% PLLBZE LRI I LET,

2ODAY 77 LU AEID R ZE— FAH D £7(0x01C):

o Prefer REF1, REF1 232 L7= & &, REF1 7>5 REF2 ~] 9 #%
DY EJ, REF1 BEIE L7 L X, REF2 /»5 REFI ~RV £
7,

e Stay on REF2, REF1 2344 L7= & & REF2 2 HEAOIZEI Y B
D EF2, REFI BAEIELTHILICRY FEA, V77 LA
I, WYY =2 TV CREFI ~NRTZENTEET,

H#h®— KTi%. REF1 X REF2 »HE=F—SHTWET,

REF1 A3k 3 % & (REFL IC=» UZ{k72 LT, REF2 O H
N TP 2 EERET D), REFI XiHk L RASNnET,
REF2 DIRDILH ENY = T, RER22ZPLLOU 77 LU A -

say 2zt LTHEASIET, 0x01C[3] = 0b (F7 4/L MDEA.
REF1 A[EI#E 7% & (REF1 O#$k =~ V¢ REF2 ® 2 [HDOL
TRy U072 <, 7> REFI @ 4 HADOIH EXRY = v PN
#4), PLL U 77 LU AL REFLICEY £9°, 0x01C[3] = 1b D
A, REFI ~NRI XA v T a—F—noflfldsZ 8T
XET, ZHF. TRAAMRE~Y=a T U Ty L ZABIE
— F(Ox0IC[4] = Ob)ICRHKEL T, LY AXBIO/E2iX
REF SEL B> 2o THEO Y 77 LU RAERINT HZ LIT K
Vit Ed, BEIE— NI, REFI AE®RINS N & &, HAa
F—=TNTDHIENTEET,

~=a T WD RX TR, WV BRARGOY 77 LU AARIZY
Oy BNFETDHI L, 037 v FREMEEZT A AT —
TN LTWDZ E(0x0IC[T) A MELTT,

JI27UUXASEER

U757 Ly AANZY 77 L AES RICESEINET, R
(14 ©v b« A7 ZNE, 0x011 & 0x012 I[CEXAREITH =
LIZED, 0~16383 DEEDEERETHZ ENTEETR =0
ER=11FEBITHEL 1IZEY LET), RyE&GOH L PFD
DR IFTOAFNCESE S, NoyE Sz VOO A%k b ik S
F9°, PFD [ZAN SN2 BEEHIT, KRFRBEREZ#E25 2
LIXTEERA, ZORKIFRBEEEIZI NN 7T v v 2R
IV AR N L E T (3K 2),

R DAZRIIFEHDO VY bR3H VY £7, R oA, R, A,
BoEI YUy AMTHHENTWE YUY b BV EFESTY
By M2 EeNTEET, ROHEHISYNCEIERLG S Y £y
rERET,
VCO/VCXO JFiEH A% N: P, A, B. R
Ny ERE, VAT —F®). AU H, BATUHEAARE
OELEHLOTY, BAEZHELE,

N=(PxB)+4
ZZT, P=2. 4, 8, 16, 32,

TYRr—5
AD9520 D7 Y A —FClE, 1, 2, 3 OEESEFD)E— K&
FTaT )b TV 2T ADM)E— RO 2 DOBMEE— RNARET
T, ZODME—RTiE, PV AZr—FHP: P+ 1)ELT2:3,
4:5, 8:9, 16: 17, 71X 32: 33 NAHETT, 7Y A —T8)
fEE— Ri%, # 53 T 0x016[2:0]& LTERLTHY £, I
TOREETTRTOE— RPBEHTED LEINE Y THA(E
2 B/,
ADIS20 R F 2T /b« EY 2T A » F— F PP + 1) TEMET 245
A ANV T 7 L AR E VOO RSO BRITRK T
xINET,

Jrco = (frer/R) % (P % B + A) = frer * NIR
=720, VA —FR FDE—NRK 1, FDE— K2, £/ FD
=R 3 TEMET 254, A I ZIIER SRRV TEDA =
0), UIkD X HICHEHICR Y £,

Jvco = (frer/R) % (P % B) = frer * NIR
A=00DL X, DREMIZEED P=2, 4, 8, 16, F7i=ix 32,

AD9520 TlZ, DM E— K& FD E— ROMLEHLELHEH &
NBN=1FTOTRTOEEEHTHZENTEES, £ 29
IZ. 10 MHz ® Y 77 L2 AAND N OFEBEOEEE Iz v 7
T&5ZLERLET,

N ORI UEZ R A FIETERETELZLICERLTLIEIN,
N=DR2DOr—ATHHALET, P=2¢B=6DETEHEE—F
FRINTHZENTEDLDT, A=0, B=6 DT 2T/ FY
2T A F—RFR23FRIFTA=0, B=3DT 2T/ FVaT
A= RYSEFEATLHENTEET,

AAIVEABEUBADUA
B ZiE 3 LLEDNSARZANTFRET, R AT & &38R~
D, A=0EEBRICIZE R £,

AB 717 U F DIRRATIEREIEL, & 2 ICHET LSRRIV R
4r—Z MAEREERGE 300 MHZ)IZ KBS E T, ZOfEIE7 Y A
= ANEREEVCO £721X CLK)Z P YA LI-b DT, 7=
LZIE, TaT N EFD2TAP=80F— NIIEATEEEA,
ZHUE, VCO JEEES 2400 MHz LV EWESITIE, A/B B
VHEICANENDEEEAERE ST TT,

AD9520 B U 2 XA NRATEHEB=1), AD T ZITE
DCRETDIMNERD DD, RENELIZT Y A —FHE
PIZ—&%LET, ZOF— RTORFERSELIZ, 1, 2, 3, 4,
8. 16, 322720 £9, ZdET— FiE, MHF VCO/VCXO % f#
AL EORMEATEET, 2L, P VCO O &% B
Mo, 32 L0 REWRAESE LS MNE L 725720 TT,
~=aT7 b Uy MIBEHEARETT N, AB U ZITITHA
DYVEY N Ey BBV ET, HHWNI, AU ZEBAY
VAL, R, A, BOEAT U AETHHAIATHA Y b -
By h2E-TY Yy bT52L8TExFET, 206DV Y
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e By MTIEBAT « 7 U THRENRNZ LIZERLTLE R & N DS RAFERE

EYAN R E%E N SRESE, 70/ T~ iRt L &N LT

R. A. BO&ZEAYU4A:SINCEY - U+ b WET, TNHOEMLE A x—7 /L LT, PLL V77 LA -
. VN o e - . a7 & VCO £7-21% CLK & O ONAEEREZ K TS Z &

53 BIf), SYNCEL « Uty MIF 741 hCF 4 AT—T /L FPHITK Ins T, FES53D0x019 2B L T ZEW,

EhTnEd,

F2910MHz ) 77 LY RAADENOEROEHE IOV I EEDHHE

frer (MHZ) R P A B N fyco (MHZ) Mode Notes

10 1 1 X! 1 1 10 FD P=1,B=1 (bypassed)

10 1 2 X! 1 2 20 FD P=2,B =1 (bypassed)

10 1 1 X! 3 3 30 FD P=1,B=3

10 1 1 X! 4 4 40 FD P=1,B=4

10 1 1 X! 5 5 50 FD P=1,B=5

10 1 2 X! 3 6 60 FD P=2,B=3

10 1 2 0 3 6 60 DM PandP+1=2and3,A=0,B=3
10 1 2 1 3 7 70 DM PandP+1=2and3,A=1,B=3
10 1 2 2 3 8 80 DM PandP+1=2and3,A=2,B=3
10 1 2 1 4 9 90 DM PandP+1=2and3,A=1,B=4
10 1 2 X! 5 10 100 FD P=2,B=5

10 1 2 0 5 10 100 DM PandP+1=2and3,A=0,B=5
10 1 2 1 5 11 110 DM PandP+1=2and3,A=1,B=5
10 1 2 X! 6 12 120 FD P=2,B=6

10 1 2 0 6 12 120 DM PandP+1=2and3,A=0,B=6
10 1 4 0 3 12 120 DM PandP+1=4and5,A=0,B=3
10 1 4 1 3 13 130 DM PandP+1=4and5,A=1,B=3

'X = don’t care,
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T4 - Oy EH(DLD)

KON TF T VLI HEflio THDEZRIRT L2 L1280,
DLD #AE#% LD, STATUS., REFMON O t°2 i35 = &
T&ET, TVXN vy BRMEEKIZ, PFD AJJTONMS |
Ny VORBZENEHEME Y7 « ALy ra—/I R)E D/
S ot &xiZ, vy AR RLET, vy ORI, B
MENRREMET orny 7 - Ay a—L NEBALER
REANFET, Truv Y s Albvyia— A REry s - ALy
a— /L REVENZ EIZTEELTLEZ Y, Zhucky, o
v e AV RUEBIZDHNIBREOREEC YT « 4 T
— X TOF ¥ XY TR L THERTEDH LRV ET,

0y 7Y A RUDE A4 7%, CPR REBHOME, 7
CHEN ey IR AR Y - By ROx018[4]). Ny 7Ty
v a iV AR E > R(0x017[1:0], £ 2 /), v v 7Kkl
T FOx0I8[6:SIWIRFLET, K2 ouvyr T ruyy
DO EIX. CPRSET = 5.11 kQ OAKMEIZH T 25 6 DTY,
CPRSET fEZfZIZ LT 10kQITTH &, £ 2 DMEGEBITARY E
kS

oy 7t ey sBHAL Yy g —L RLO/NEWEERZETTS
07T < 7V PFD VA 7 VER AT D ETRRENE
Wi, vy 7 mHEKIL, %O | YA 7 vNTTrey s -
Ay va—)V REB2HNGMENRBETSIE TR Y 7 2FR
Lt £9., vy Z7RHEBDIEFICEET 57290121, PFD &
BoBRMMPT ey s ALy a— L REDREWVMLERH
V¥, oy 7B PED Ok A 7 VEITEREFRE T
(0x018[6:51).

TIA Yy a Il AD9520 DA —/L KA — 3 — % HEhAIZER
RS T S5 DLD Fv &V o P aRAESED, Bfifi~—
Dr—ATH% 500 Hz LLFOPNL—THHRIE T, TR AE
TEHEZLICHEELTLEEY, ZoMELEMT 57-D, LD v
VETT U REDBICaryT U B LT, BILY —A -
FYHNL - vy 7 BRI(CSDLD)E— REHHATE 5 L5125 2
ERHERE S NLE T,

7+ a4 - Ay Y Bl (ALD)

AD9520 (X, LD B2 Ixf L CTHERTEX 5 ALD #fe& 2L L C

WET, ALDIZIZRD 2 DOEEE— K2 H Y £9°,

e NF ¥ Ad—Fr - RbAfr -ayZkt, Z0EE
IZIEEW VS ~OFNT v FiIRie s LET, WL, &
i ) —~ b« A TEDH I — « LAYLIZR D7V ATT,
2y 7L, B PRV SNV RADRNT 2—T 4 « A 7T
FRENET,

e PF X URN A =T LAy vy, ZOES
IZ. GND ~O VT ARGLELEE UET, IR
=) s B—TEDHENA « LR D /NVATY, 1
v 71E B ERN Y SNV ADERNT 2 —T 4« A 7L TE
RENET,

Trus - uy ZREEETIE, ry /Ty s ERTRY

w7 e LoUL AR S RC 7 4 L Z3LEETT, ADISimCLK

Y —UiE, ALD OEWMEIC LI @i EORIUE LD £,

VS =3.3V

AD9520 R2
LD Ri Vour

ALD —I c

1

07213-067

M43 NFroRIL-F—=TF> KLY RSANEFERTE7
TRy -0y IBHET 1 L2 OH

EBRY—X -T2 - Oy RH(CSDLD)

PLL vy « —/7 AT, PLL WERIZe vy 7 LTLRETH
£ TIZ DLD E80ME S F 745 2 & 3@EE OfE T,
PLL N2z v 7 LIEBAIZOL DLD 27— b5 2 &0
MR T ) r—va b FELET, B/ —A -y sk
HIBSRE R 5 &, ZHANABREICARYD £3, LD VTR
OfizcarTFoH 28 L, DLD % LD B0l LT
R4 25 & (0x01A[5:0] = 0x00), T DEERENA F— T L ENET,

LD By « 2L —H(0x01D[3]= )& A F—T7 T 5 &, KM
AREIC 72D T,

e HEWIVDVEZBIOAR—N L —N—LHLEbET
CSDLD {95 Z &

e STATUS ¥°> & REFMON E 1 Z CSDLD A7 —X& A% FmRd
HZ &

DLD NED & XEHY —R « vy 7L 110 pA OEFEFHEHHN
L. DLD MaD L&/ I 7 R~k EnET, avrsodzg
LD V' ZH#iT 5 &, DLD OERXMOER Y —ATkE 5 L—
N CTHEI L, DLD 2MAD & X1, IFIFBIFICHKEELE T, LD
vo(arr oo M)y TEELZE=¥—75 &, DLD OB+
Sy B W21 LD 2884« L2720 £97, DLD 23 —H
MIZTHEIc2b e, BEMNV By FENRET, @YY X
DaALF oY ERIRT L L, PLL BNEEICR Yy 7 SNT, B v
THHEOF ¥ XV o IRBAELRLSRDE Ty 7 HFERE
PFIESHEHZ ENTEET,

aF U OBEFEIT, LD EASMIIT a S —F 2 LT
MHTAZENTEETA, LD EY » L —2Z B3NS
TEY, ZHUIXT 2T 47 - ~A1E%5 L LT REFMON E° > ill{f]
(0x01B[4:0]) F 7= 1% STATUS E HI#I(0x017[72) & 0 FeAx 9
ZEMTEET, T, TI/T 4T - u—EHEELTHERATS
Z & % T& E 4 (REFMON ., 0x01B[4:0] 3 & U8 STATUS .
0x017[72]) W LD Ev + a3 XL —ZD Y v« RA v b
LEAT VT RERITIOORLET,

F7-. CSDLD %425 &, CSDLD 28N A + L~ULD & X (2D
HER 7 a7 HMAERILTA 32—V T&D L1220 7,
ZOEEE A X —T VT 5 L XX, CSDLD L ¥ A ¥ (0x0FC &
0XOFD)D R — 7 VI O#FYTHE Yy haEy FLET,

AD9520

110pA
DLD > LD Vour
LD PIN
COMPARATOR

REFMON
OR
STATUS

07213-068

M44BRYV—R - TR - Oy IiRH

#Mt 1+ VEXO/VCO 4 B v — A F(CLKICLK)

ZOFEBASIL, ADIS20 OV 1 v Sy EE Y voa v A ERENT
HEXIHENET, ZOANTIE 24 GHz FTANTDHZEN
TEXET, ZOE IR TELTI AL TAENTNWETD,
ANEZITZa T oY afliol AC FERICTHIMENDHY £7,
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CLOCK INPUT
STAGE

VS O

CLK O

bl
L gl

CLK O

25k0 3 3 2.5kQ
$5kQ

$5kQ

07213-032

45.CLK O %&Afi A (Rl

CLK/CLK A JJ1Z, ZEHMAANPLL 70 L&) LT, £/
IINJEE VCO ZAfEH L7 & X (ZWNE PLL %4 3 B4
7 VCO/VCXO DIFEANE LTHEAT RN TEEd, £
oo TRBDOANHHMHTE eIt — RO JfE A & LTl
HahEd,

BR—IL K —/3—

AD9520 PLL TR —/v RA——HENRH Y £, K—
RA—nR—3, F¥— - R 72 EmA B —F 0 2REEIZT
B ELICEVERINET, ZOBREIZ. PLLY 77 LV X -
oy s EEELEEXICEbNET, A= R4 —R— . F
—REFEI L, V77 LR TayZRRnEETH VCO X
R —F L= AR B a2 2 e RN TE £3, ZORER
LDEXIE, Fr—2 R T EDRSTT v IREE 21X
R T HE T U RRBIZT D72, K& 72 VCO By 7 M54

LET, Fr— Rr73EA v E—F o 2REBICR D720,

Fr— RN THNFZITIVCOF 2—=07 « ) — RTHEAE
THV—7EMIZELY VCORMEE NV 7 R RELET, 20
KU 7 MME VCO HliEIERED A/— L — h(ILear/ONC & 0 R4S
HU—=7ERIZEVHIRENDTZD, KERBERS EZFFOL
=T Ty NEEESI L, COMEERRTLIZENTESE
R

SYNCE L %2 d~v=aT /L h—/L KA —s— .+« ET— L H
BAR— RA—— « F— R85 Y £4, WFNOMRELZ 5 &
Eh, A=V A= N2 A X —T N T DHMERH Y T
(0x01D[0]),

NEBIT=2F7I - K=V FA—/\— - E—F

v =aT e R— )V R F—N— e FT— &2 A x—T LT,
SYNCE v m— LU o & F v — « R 7 %25
ALE—F U RREICTHZENTEET, ZOEEZ, L
ABHTERL 2y VBT, Fy—2 - RUFIIEHICE
AVE—F U RAREICRVEST, Fr—Y - A TEEAE
—Z U ZRBED BRI H EE S L &, SYNCE &g - L
ALV LET, RIS, V77 L0 X7y 760 PFD OR
DL ERY =y VICRAMLCF Yy —Y - R 7T E2mA L E—
AU ZRBEBIZLET, ZHICXY, SYNCONE ERY &%k
PFD A XY FOMIZRD 2T v — « R T« A X2 FBRA
THEORBIEENET, F7-. ZhiF, V7L v Ry
IRPERLIEZLEICH, Fr—VY R TREA L E—F R
REICEEDLZ L 2ERLET,

B AUV ZN SEAEANL, V77 LA 28R PFD A X b
BRICF v — - RUTREA v E—F L ZREZRITH S DI
F#LT, Vky h&RET, Tk, R OFEZEE N SN
SOy ThE—HEET, PLL O® Y oV EEEILTHDIC
BbET, TV AS—=FFV Yy hERRVDOT, BE RO
EAT N E ZICZ OBRRITR <L E9, 23/ SWALHE
ETCN—TNRZET DD TT,
TOE—REMS L&, Fr o)Az ERE L TSYNCE
(D7 ELBAIDOSYNCA Ry MEMRT 2 0LERH D F9°,
SYNCE > % A9 % 7= O\ o3 A2 & 3% 8 L 72 W aid, SYNC
Fo— - LUV 5 T8I, TN Ak R—/L KA — R—khE
LT, RN E 22— F 7 LET, Fr o RASEBICL
% SYNC MEMFEREIX, T v 8% 0. T v 00 Eas 1.
F ¥ RS EEE 20 T RS EE 3 OENER 0x191[6].
0x194[6]. 0x197[6]. OxI19A[6]iZR L %7,

BE/NEER—I FF—/— - E—F

ZOHREE A X —TNT DL, V=T Try IR kbh L&,
Fx— c RUTIFHBICEA V E—X U RRREBIZR D £77,
N—Fonuy 7BEOHME L L THE-METE 52 &3, PLL
DY T 7 VLA 7y PNRLKRDHIEICEVBETHZ L
T, TOHBAITIE, A=V A —N—EIc LD F v —2 - R
VT EEAVE—FE U AREIZLT, YT LA Ty
DIVH T D REIIC VCO JEEE 2 T D JE D T & 572173 < 1T
FLET,

BB)/NEAR =L A — " —E#EDO 7 v —F v — b &K 46
R LUET,
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B—b RA—N—HREIL, A= RA— " —ZBET D 4k &

[ PLL ENABLED )

E

NO

DLD == LOW

YES

WAS
LD PIN == HIGH

WHEN DLD WENT
Low?

YES

{

HIGH IMPEDANCE
CHARGE PUMP

YES

NO

REFERENCE
EDGE AT PFD?

YES

RELEASE
CHARGE PUMP
HIGH IMPEDANCE

I
YES

NO

YES

LOOP OUT OF LOCK. DIGITAL LOCK
DETECT SIGNAL GOES LOW WHEN THE
LOOP LEAVES LOCK AS DETERMINED
BY THE PHASE DIFFERENCE AT THE
INPUT OF THE PFD.

ANALOG LOCK DETECT PIN INDICATES
LOCK WAS PREVIOUSLY ACHIEVED.
(0x01D[3] = 1; USE LD PIN VOLTAGE
WITH HOLDOVER.

0x01D[3] = 0; IGNORE LD PIN VOLTAGE,
TREAT LD PIN AS ALWAYS HIGH.)

CHARGE PUMP IS MADE
HIGH IMPEDANCE.

PLL COUNTERS CONTINUE
OPERATING NORMALLY.

CHARGE PUMP REMAINS HIGH
IMPEDANCE UNTIL THE REFERENCE
HAS RETURNED.

TAKE CHARGE PUMP OUT OF
HIGH IMPEDANCE. PLL CAN
NOW RESETTLE.

WAIT FOR DLD TO GO HIGH. THIS TAKES

5 TO 255 CYCLES (PROGRAMMING OF THE DLD

DELAY COUNTER) WITH THE REFERENCE AND
FEEDBACK CLOCKS INSIDE THE LOCK WINDOW AT
THE PFD. THIS ENSURES THAT THE HOLDOVER
FUNCTION WAITS FOR THE PLL TO SETTLE AND LOCK
BEFORE THE HOLDOVER FUNCTION CAN BE
RETRIGGERED.

07213-069

B 46. BB/RNEAR—IL FA—N— - E—FOTO—Fr—+

K=V RF—R— e = RIZHIFE., Fr—r « K73

LT. LD Frouyy s « LYV LEST, LD OfE S,
DLD, ALD, ¥7213EHY —A LD E— FbHA+52Ln
TEET, A=V FA— =TI LD O/ A« LYULZ R
SHBEHICTSH LD 2L —F(0x01D[3) 4T 4 A= —T /L
T5Z EMARETY, DLD 2+ 5846, PLL "R Y7 L
X9 LTCWnBEE DIDEHEIF Y XV 7352050 %
T, A= RA— NI R TE 5720, m—L K4 —
N— e T— RO T EPIETHZ M TEET, ZOWREN
BETA7-DI0IE, B/ —R - 2 v 7 BHE— FOERARHEEX
NEFT@ERY —A - T VXL 0y 7BRHCSDLD) Ok Y v 3 v
S ),

TV UA 70y RERELTNDEINEVEA L E—F R
RREAAMERF L E T

AR — L R ==« == ROHFE LFRRRIC, B I 2 (N
SYTEBENYE, U7 7 LA - SR PFD A Ry REEICTF v —
Ve RTREA = ORI ER RITH D OREIL T,
Uty hE&NET, ZhiE, R AEHE N GRGErLOT vy
—HEIHET, PLL Ok M) > EEEIET B DOICENDL, &
MY Y THREO AW EE /NS LET, TIURT—T1F Yk
v FENRWDT, B & R DERITVE ZICZ OREITR < B
RLET, TN IWRZETL—TBLET H72DTT,

F—V RA—R_R—REZHRITHIH, L—T1EFry 7 L, B
JER—IV RA—/3—(CP @A = F v A) &M+ 5 E T LD
EUIIHRET DHLERH Y £3(0x01D[3] =1 DEE),
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R R — " —fhit, BICBIRF DY 77 Lo Z(0x01C)D
REIIEELET., VTNV 77 LR BR 2y 7
BRIV T77 LU ABEDOUIVEZDE Y > a 5], PFD
TROV 77 LV R -7uayl -y URRIHINDETOHE
REE AR — L RA— _—2MERE L £,

WOV AZIL, BEYVNEAR—L A — " —iE~2E% 5 2
35

o 0x018[6:5]— vy 7 v %, ZDOLYAX L, DLD A
U= ARy I ERART DO NEETR PFD O A
INE(ay 7B T A RYORRNCE Y OB AB) LR
LET, Thid, LD U P RELFIET D E TICEST DI
fl, BEPAR— NV RFF——« f XU FDKDYINHFR—L
RA— N—BERE 2 O\BHSA T 5 & CORIMERFFI B L 5 2
£7

o 0x018[3]—7 ¥ ¥ /L« vy VDT 4 A=—7 /L, DLD [H
a4 X—TNTHLEXIL, 2Oy b & 0 ICRETHHLE
N FET, DLDIKEEER A X —T /L LR E, NEH/AEIA—
NV RA—N— X EFICEELEE A,

o 0x01A[S:0]— v 7 RH B U HilfHl, LD B « v/ L—2 %
T DHEAICERY—A - vy 7RET— RT3 L ET
ZDOLYAHIZ 000100b ZERE L ET, LD B @Y fE
DT oY EERL T EEN,

e 0x0ID[3]—LD BV « 23RN —& « f F—T )b, | = X—
TN, 0=F 4 AT—T )N, TfHAZ—TNLTAHL HF—NLFK
F— R —REREIT, EIZ LD B DA - LLEBHELET,

o 0x01D[1]—AMA—/L KA — S —Hl4,

o 0x01D[0]—F—/L KA —NR—% A F—T VL, V77 LA
JAWIEA T — B A Wi, R—V KA —R—%TF 4 AT—T
VT D e AR L OCEB/NEEA— L RAE— =BT A
—TNENET,

WOFIT, BEIR—/ RAE— =3 RIZ LY

o HEJ) 77 LU AW, REF1 &#3%IR,

o« FUXNL -y K PFD © 5 AT A LY
ARy,

o LDV « AV R —H&fliofc AER—/V RA—/3—,

WD LT AZBERESINETGERE D PLL L ¥ A X OLID):

e 0x018[6:5]=00b;2 > Z MR 7 Z=5%A 7 )b,

e 0x018[4] = Ob; T VX)L » By JRRHU AV RU=ng « LV

e 0x018[3] = 1b; DLD Di@FENEL T A — 7 /L,

o 0x01A[5:0] = 000100b; LD b Iz &R Y — A « v v 7K
T NITRIE,

o 0x01C[4]=Ib;HEIEIV 2 & A R—T /L,

e 0x01C[3] =0b; REF1 %R,

e 0x01C[2:1]=11b;REF1 & REF2 D AN 7 7 & A X —T )L,

e 0x0ID[3]=1b; LD B> + I\ L—H & A X —T )L,

e 0x01D[1] = Ob; AN AR — /L KA —/3— « = K% T 4 AZ—T )L
L. HEYNERER—L R — 38— « £— K&,

e 0x01D[0] = 1b;AR—/L RA—/N—% 1 2 —T /L,

BEBAT—2 X« =42 —

AD9520 X, PLL U 7 7 LV A (¥ v 7z R« B— ROBE
IFEE)E VCO WAL v a—/L FEEEE T2 L %2%
RTDHEXIMES 3 ODEEBAT —H A - E=H—FNEL
TWEd, HLW@:M%@&%%%?H%HM:%L&?
PLLUZ7 7L A« E=H— BEBIOYEED 2 2OA L
v a—)L NEEE RS Y iﬁ”(%ﬁ% 17 28), V77 L2 AR
HE=F—DAL v a—/L L, 0x01F TEIR LET,

WESNET,

REF_SEL VS GND RSET REFMON CPRSET VCP
i P
L v

REFERENCE
SWITCHOVER

REF1 I
—{>

REF2
OPTIONAL ——

I \ REFIN STA

il
= I BUF
ET -

_____ } REFIN "
BYPASS LOW DROPOUT

REGULATOR (LDO)

LD

LOCK
DETECT

R DELAY

PROGRAMMABLE
PLL
REFERENCE

PHASE
FREQUENCY CHARGE ) cP
| DETECTOR PUMP

LF ()—@—» L
DIVIDE BY 1,
2,3,4,5 OR6
CLK 8::'

Y

o/

FROM CHANNEL
DIVIDER O

>
: ) STATUS
S

) VS_DRY

07213-070

H47.) T 7LV ABEEVCORT—HER - EZA—

veCoD X+ ) ITL—ay

AD9520 DM VCO 13, BE 7 mt 2 LIEEICK L TIE LW
VEZRIET 5720V 7L —2a 0T D0ERHY £9,
VCO ®F % V7 L—3i 3 i, REFIN O4JE 7 vy 7 TEIfET

Hx ¥ VT —rararhbe—InbfllENnET, v
V7 L—3 g Tl PLLA—7Ra vy 745 K 912 PLL 2N 1E
LSBHESI, O REFIN 7 2w Z BRHTENTWD Z &
2G4, REFIN 7 1 v 7%, AD9520 (ZAMT i L7eiEre Y —
AMBRESNDVLENRH Y F7,
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VCO Fx V7L —vaii, XRU—T v 7Hoa#E =27
ND 2ODFETITH> ZENTEEY, BHE VCO vV 71—
v a3 »iX. EEPROM WO EZALFAOMEE BB 2 — 3
% £ 912 EEPROM W E S iz & XTI T, BEIMIC
VCO #X% v V7 Lb—varLEd, HEIF YU 7 L—va s
SETTHEOIE., NU—=T v TRRCA R T LA B A
NTDHMENRDY ET, ZOFr—ALSTIE, VCO 2~==7
ILTHFY VT L— g 0 TAMLERHY £,

AD9520 DU —T v 7 E721T ) v FEORVID LT,
0x018[0] = Ib DHEZEITH &, ==2T /L VCOXx¥ U T L—
ay s U= UARRBINET, T, VLY AXOEHE
(0x232[0] = 1b)Z ETT DHIOUME Y b7 v FDO—f L LTHE
TTazenTEET, Uty T v IV T, 0x018[0] =
0b X L, LI A& HEmh{EL 3247 L( 0x018[0] = 1b & &%
E). SHICHIO LY A X THEIELZSITL T, VCO ¥ U7 L
—vary e v—bUrAERHBELET, V=K XvF - v b
(OxOIF[6])IE. Y v 7 E(=1b)ZELT VCO ¥+ VT L —3
UNET LA I T ERRLET,

VCOFX¥ V7 Lb—a v OfE—F U AZRISRLET,

1. PLL LY RX|Z PLL V— 7O 72 lEEXALET,
VCO ¥+ U7 L—3 3 U, VOO 43 JEZ(0x1E0[2:0]) % A &
T4 IICEELRWVEIITER L TLZEN,

2. RNU—T o T7ERIVEY NMEO LU AX OYIMZE TiE,

0x018[0] = 1b Z&&E LT, VCO ¥+ V7L — 3 &Bth
LET, VT, ¥ U T —a URLERES.
0x018[0] = Ob D L Y A ¥ A E L, 0x018[0] = IbD L
AR ERELET,

3. NEBC SYNC EENBRtA SN AT, HIJ13 @ % @ SYNC
FEREBME CIRE SN D A X T 4 v ZIRBEICR D 7,

4. VCO i, FiE® VCO JAREHITK L THE SN EICxE
LTy VT L— g SRET,

5. NEBTC SYNC BB EN T, 7 vy 7 I alaEIC 72
D ET,

6. PLLA— L BNET,

7. PLLZ Ry 7 LET,

VCOF+ ) 7L — g U HIZSYNCIRFEITEINDTZD, vV

T L— g U AD9S20 D JIERIE LC, RERER IO %

AENRPIEENE TR, VCOF ¥ Y T L—2 g kb b T,

PLL L — 7RI EET DRI, HANS 7 vy 7 BRRAL

A

VCOX v VT b —ay -7y 7y EmT. 530X 9512

FE S ET7(0x018[2:17),

Xy U7 b—y g U fERRIE, PRD A E LY 77 L
VAREWER), SV T L—var - ruy s ERAELET,
Ty U7 L—ra0d, PRDANSZF YV 7 L—a Uk
REMTHE LT AR ciThhEd, vCOF¥ v U7 L— 3
Ve ray VEERENMENEE, X U T L—va VRIRESL
w0 ET,
VCO ¥ VT L—rar - 7oy s @liincRansd,
Jear_crock = frern/ (R % cal_div)
Z ZC. freew 1 REFIN 55 OB, RIZ R IV U HE,
cal_div 13 VCO F+v U 7 L—3 3 43 JEE0x018[2: ISR ET
243 JE b,
XU T L— g VREEED 625 MHz L W& B koI, ¥
YV T —2a VR ERET DRENH D £9, £ 3012,
Ty VT L—a Ak OEYIRMEE R L ET,

#30. 3 EFIERMBAREIBREAR KT S VCOF v+ TL—
T3 vaEk

PFD Rate (MHz) Recommended VCO Calibration Divider
<12 Any

12to 25 4,8,16

2510 50 8,16

50 to 100 16

VCO ¥ U7 L—3 3 020d, 4400 v U T L—var -0
v e YA ITNEELET, ZDD, PLLY Z77L R0
v 7 e YA T NVETRT VOO v V7 L— g UEERIE, Kk
TERINET,

VCO F+ J 7 L—z2 3 2 HFH-

4400 x Rx cal divPLL V7 7 L2 X « 22> 2 « Yqf 2L
#

AD9520 CIZ PLLRTEA AR Lzt &, HEIMIZ VCOE XY Y
Tl—varlLlEthi, THICEY, PLL VL AXEEEFT
HITEIATHRDVIZ, VORXEEZADIERF XYY T L—
TarERGTHAAI LT ERDD L EORBMMENE X T,
Tl 22, TOMEREBIF YV T L —a v ETH I ERL
VCO A4 D LEb S D N TEET, Zhix, VCOiil
TEEN AT ROEEEREME B RN L Eda—Y =N -o
TWAXIZORITH ZENRTEET, =& 21E, %k 100 kHz R
Ty AINETESLN, B MHZ IZITTERWEAE T, &5IT,
Xy U7 L—a UFIEICLY VOO BN 2RI BT 54
B, D7 va iy VT L—va rnfkb b THEN
IZ SYNC WREEIZZ2 VW £9, ZD=dlZ, ZOHo—k7E
KMFAETHZENTRHSHET,

VCO Fx U 7 L—2a VFROFM TG L T ZEW,

e PLLR, P, B, A DHJHLBRTEEEH L%, £7213 PLL V
Ty LAy REREER Lok, ZIUXEERIZ,
PLL LY REFEFITY Iy LA - 7ay I RERERINED
L2, VCORBEENEDLD Z L aEM LTI,

o VAT L Xy UTL—TarnNEELEEINDEA, VCO T
O OIRERFE Ty U 7T L—a STV Th, &
EOMBIMENTEFICEET S LT A ranTnE
TA. VCO F v U 7 L—3 g IMBEITS U T ¢ & BRLA
THZEMTEET,
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REFIN/ o R R
REFIN > pIVIDER[ ] DELAY

PFD

N N
DIVIDER DELAY

AD9520
LOOP

REG 0x01E[1] = 1

ZERO DELAY FEEDBACK CLOCK

FILTER

— LF()—>®->
K

MUX3 \

__ EXTERNAL FEEDBACK PATH
REG 0x01E[0]
ZERO DELAY

INTERNAL FEEDBACK PATH

DIVIDE BY 1,
2,3,4,5,0R6
CLK/CLK
— —4>{ -

CHANNEL DIVIDER 0 OUTO0 TO OUT2

CHANNEL DIVIDER 1 OUT3 TO OUTS

111

CHANNEL DIVIDER 2

CHANNEL DIVIDER 3 OUT9 TO OUT11

e
3
.

07213-053

48. OB IERRE

B EEE

Yo EEfEIL, 7 vy 7 OMFESNT PLL U 7 7 LR
AFTONiFEE —F SEET, AD9520 121, NE LA D 2 >D
PoBEE— FR3H 0 £,

AL OEEE—F

AD9520 ONERE BB IEMEREIL. T v RV JEER 0 O &
PLL N 3 A8 ~NRSEL 2 LIC D EHEINTWET, X 48
12, WHE e BIEE— FOBEREOEELZHF TRLET,
LY AL 0x01E[2:1]=01b OREZIT S &, WEE e EIEE—
DRNEINFET, T 740 FONTERBIEE— FTlE, v
VAR 0 DN Mux3 & Mux] Z#%H L C PLL (N 238 2%)
~REINFET(H 48 THEDIFE/NR), PLLIX, F¥ R0 ER
0 HADNA/ =y VLY 77 L AAFONAR/=y Uk —F &
HET, VIUAK OX0IE[43|DOEEEZ D LIk, Fx v
KNG 1. Ty o pnlas 20 3T v o EEE 3
L ErRBEFHRICHEET A EMTEET,

T v RS EEBITR BRI B2, T v xunE
wmOWINTY 77 VoA AIZFEE b S vE T, PLL WO R
BIE & NEREL, I RT A 38 PLL 2V R—3> b b DG
WRBEAHEL, 7yl 77 L AATTEDBOA
A7y bE/RhSK LTEaBEA BT DL 012, #ET
DI ENTEET,

Rev. 0

NBEOEEE—F

AD9520 DAL mBIEREREIX, 1 2D v v 7 )% CLK AT)
IR L, BHBIIC PLL N AR A~R T Z LIk W ERENT
WET, X 4810, AT r BT — ROEB5RRIEE 2 AR TR
L9,

0x01E[2:1] = 11 ZRET D &, FMNBE R EBIEE— FOERS L
FY, AR mBEET— N TR 12 OS2 7y 7 (OUTO~
OUTINDH® 1 % CLK/CLKE >, Mux3. Muxl Z#&H LT
PLL (N 3 JEZ)~RET Z N TEET, ZOMENSAEZK 48 (T
RCORLET,

PLL X, W&EHE N7 oy 7 ofNM/=y LY 77 L AAAD
MM/ Ve —HEEET, T v R EERITHE EIC R
SNDHle, 7uy WY 77y L AANZEEHE S E
T PLL NHBD RIBIEE NEIEIZ, PLL 2R —F 2 b D
BB EREL, 7 ey 7ML 77 LU AATIE DD
NFA Ty FE/hES<THEIC, RETDHZIEBTEET,
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DIVIDE BY 1, DIVIDE BY 1, DIVIDE BY 1,
2,3,4,5 0R 2,3,4,50R6 2,3,4,5 0R
CLKO ,3,4,5 0R6 CLKO .3, 4,5, CLKO ,3,4,5 0R6
CLKO—» v CLKO—» CLK O—»] '
1.0 1 0 1 0
CLOCK CLOCK CLOCK
DISTRI- DISTRI- DISTRI-
DISTRIBUTION | BUTION DISTRIBUTION | BUTION DISTRIBUTION | BUTION
CLOCK CLOCK CLOCK
3
MODE 0 (INTERNAL VCO MODE) MODE 1 (CLOCK DISTRIBUTION MODE) MODE 2 (HF CLOCK DISTRIBUTION MODE)  §

493D 0y U HEEEEE— FOMKAELEN

78y 98

1 >0rmay 7 « Fyrxumd, 3 o LVPECL 7 v v 7 )
FoTIESEEE LN T 5 6 o CMOS 7 = v 7 )i b
BENTWET, Z7uey 7 Hhx, v vicEsRsSnz KT
ANRNNBIERENTCVNET, 7 vy 7 HIZiE, LVPECL £7-
IXCMOS DE V2 H Y 3,

AD9S20 2T 4fH DI/ vy 7 « Fr o FANHY ET, KF v
FVIZIE, EHOTa 7o~ EERH D . ATIZE %
bhl-r vy 7 Bz SALET, Fyv oo EERE, 1~
ROEBEOELTHEATHI ENTEET,

AD9520 1X, VCO % 1, 2, 3, 4, 5, FFE 6 AL TET
¥ RS EER~H TS VCO AR E N L TV £, VCO
DEERIZIE 2 ORENHV ET, 1 2HIX, Fr R AnfE
OB RANE WA 1.6 GHz IZHIIRT 5 Z & T, 2581,
AD9520 M T IVIRAR A N 43Rl ER T O B RTRE AR VE A 5
ETEDL910T52 & TT, CLK ANICEER STV B 40E8
smay7EEE VCOREMEMHEHRT 2 R TEET,

F v AR EE D & BUEREINTWAHEkKIZE T
T, MADT 2a—T 4 « VAT NVERIRTZ LN TEET,

B}EE—F

3007 vy I SEREEE— RRHY, ZNHEX 49 IR LE
T, ZNHDOE— RO 1 DTIEHNE VCO Z{E\W, fho 2 >DE
— RTIEIWE VCO 2314 7RZA LT, CLK/CLKE A EN
TEEEHENET,

T— R0 (N VCOET— RF)TiE, 220DFB 28 HV 7, 1
SHODO/RATIL, VCO 52 VCO g~k b, WIZE~
DF ¥ U ANGEAER~ELNET, 2 DHO/XXTIE, VCO &
F v VI ARE S XA LT, VCO [EE5MBEEE KT A /3~
EHNET,

CLK # Y —AL LCEHRN L= & &, CLK AP RKT ¥ 3
JV5y R RN 1 JE I 5 (1600 MHz) L 0 KW MEA X, VCO A%
I MEITH Y FHA, TOMDEEIL. VCO HEEHREE - T
F X RN AT AW E T2 0ER”H D 7,

7% 31 12, VCO, CLK, VCO 7 E#%z8INT 5 HiEE R LET,
Ox1E1[1:0] %2 > T, F v o RAGREAGHRD Y — A& BN L,
VCO WA OMHOFELEIRE LE T, VCO 4@
LTVCOEZBRTHZ LIXTTEERA,

Thbb, EEONEL DI LT, BRIz AL 7 vy
T oA TNV N+ ANA - Lz, Aivmay s - %A

IVE M+ 1 a— - LU, ENENRETHZENTX
FI(ZZ T, D=N+M+2), =& ziE, oAk s % 158N
T A T VEIANA = LT, 4 A 7 fEle— - LT,
HDHITE 5 % 3 REATIYA T VEIANA - LUz, 2
AT NAE— - LRI, ENENRET DI ENTEET,

RILBEE—F
0x1E1
Mode 1] [0] Channel Divider Source VCO Divider
2 0 0 CLK Used
1 0 1 CLK Not used
0 1 0 VCO Used
1 1 Not allowed Not allowed

ZOMOMAAE YL FRHETT,

F ¥ RN EBET 2 —T 4« A I VRHIEREREZ N L C
BY, T 4 A=A T2 08 TEET, LBDRER
TREART 2 —F 4 « YA 70 LI RINICT, 2 ORBEIZ A EY
JEATHRAET DIE 50%DT 2—T 4 « A 7 NVEMETH &
MNTEETH, DFELE M=N+1IZERETHILERHY T7,
IHI, Fr oD EREMES & HRBEMEA 7By N E
TITRBEEZRET AN TEET, BIRLASEKLITGE T T,
HAZBRK IS AN 0y 7 « A 7 VEBESESLZENTEE
T, TR, Ty UG ERATITOREE N 1 GHz DY
G Ty o RS EAGH N IR K IS ns BIESE D Z LN TEFE
T DEEE I E AL c LV EF e — - LIS AR —
MEEDZEHLTEES,

CLK E/=/ZVCO DE# LVPECL 1177

Wik VCO F721% CLK (VCO ZJElgs~D A& L TERIR L7 H)
ZE$: LVPECL W~ 2 2 & fd, oM T,
VCO D KJE B FE COREMHE A B LVPECL H/1~E4Z &
NTEFETH, LVPECL TR A TER 4 O Vop 1A%
W TZENTERNIERNHY £77,

A VCO F721% CLK ZEHEM B DE T Y — R & L TEIR
THZENTEEY, LVPECL H A ZEENE VCO £ 721
CLK IZEft T 5 & E 13, VCO pE#mEHHA L TWETF v xb
DRWVFATH, VCO DA ENEEZ v ar~DY—A L L
TBEBIRTAHAMLERDHY 7,
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& 32.VCO D AFH/A N & H h~EHHEESR

Register Setting Selection

0x1E1[1:0] = 00b CLK is the source; VCO divider selected
0x1E1[1:0]=10b VCO is the source; VCO divider selected
0x192[1]=1b Direct-to-output OUTO0, OUT1, OUT2
0x195[1]=1b Direct-to-output OUT3, OUT4, OUTS
0x198[1] = 1b Direct-to-output OUT6, OUT7, OUTS8
0x19B[1]=1b Direct-to-output OUT9, OUT10, OUT11

8y Y RARESAL
WA ERE D E I, VCO SESIER O E)Y e F X x5y
JE#R ORI EDEICR Y £F, VCO AT 2546,

VCO £7-1% CLK 75 H I E TOMASFEIZ, VCO & a1,

2. 3, 4, 5, O) & T ¥ UG EEOREIC/R D £9, K 33 12,
F v RO OB E TR E R LE T,

TL— g VIR, VCO SJEBICIHEARA L T 4 v JfEERE LT
VCO OF % U7 L— a3 %{TW, VCO Fx U7 L—v 3y
BIZVCOETRE AL T 4 v 7 ICRETDHZ LRSI E T,
[f U SFDR Y£REZ 155 S 9 1 DDOHEE k1T, VCO 43 E%RIC 1
EEEL, VCO BEEET— RE2A X—T VT 55ETT, Z0Jk
%5 & BEEPROM ICFTEDfEE E X AT /21T C, VCO F v
V7L —a U BOT 7y a AIRBEICRY £,

FroRIVARAR

F oy RNy EERT. 3 M LVPECL H DK 7 )V —7 % Bkl
LET, 4 HOF v RS ERO, 1, 2, 3)BHV, 12 HO
LVPECL {{ /J(OUTO~OUTI D) ZBRE) L £9°, K 34112, ZThbD
ST DL R & DI DOKEREDREIHE Y LA Z D1 ir—
avERLET, DFLEME NOETHESNET, 18
A By hERELT, WABRENANRNATLHIENTEET
Ak 1 ERUT, DRARKIIART—F 7)), T4 AT—T )L
div DCC By FOEEIHEST, T 2—T 1 « VA 7 VHHIERE
BEAR—T VT A AT—T VT LHIENTEET,

R AU NP ERICHS % DxDHRE

& 33. BRI

CLK or vCco Channel Direct-to- Resulting
vCco Divider Divider Output Frequency
Selected Setting' Setting Setting Division
CLK or VCO 1to6 Don’t Enable 1

input care

CLK or VCO 1to6 21032 Disable (1to0 6) x
input (2t032)
CLKorVCO | 2to6 Bypass Disable 2t06)x(1)
input

CLKorVCO | 1 Bypass Disable Output static
input (illegal state)
CLK VCO Bypass Don’t 1

(internal divider care

VCO oft) bypassed

CLK VCO 2t032 Don’t 2t032
(internal divider care

VCO off) bypassed

Low Cycles High Cycles Disable
Divider | M N Bypass Div DCC
0 0x190[7:4] 0x190[3:0] 0x191[7] 0x192[0]
1 0x193[7:4] 0x193[3:0] 0x194(7] 0x195[0]
2 0x196[7:4] 0x196[3:0] 0x197[7] 0x198[0]
3 0x199[7:4] 0x199([3:0] 0x19A[7] 0x19BJ[0]

''VCO 73 JEZ D3 A XA (0x1E1[0] = 1) VCO 43 ilgR=1 & B0 £,

H R T A NICEERE SN D T X R EEIIE 2~32 3 EO
RGN 1EEENET, ZONERT 108N 325EET
AHETYT, 1 AT EAGRENRNA A LE T, DAEAMII T e
TI=TNRT a—T 4 « B A7V bR L, SRR THD
BRI T a DT a—F 1 « YA 7 VHHIERSREDT & £
T, A7y bERITEIEZ, ANh7ayr - AL 70D
A7 VA REMTERTDZENTEET, F¥ o R5y
JEaiT. AJITERR 1600 MHz DEFIZt LTEMEL 3, 4
JEEROMEE L REIT. ENUTE2REY T T LV RE L
ba—b s LURZEEZATITI Z LK VIBIN L F97(3 49
~F 60 ZHR),

VCO 4 %%

VCO 73 %L, Pk VCO £ 721348 CLK A1 &7 v v 7 45
T ¥ RN JEER ORI C ORI A 21TV E T, VCO 4 JE#s
TIX 1, 2, 3, 4, 5, 6 DAL EBRET D ENTEET(E
56, Ox1EO[2:0])2%, VCO #3JEA#IC 1 ZETH L. NA /AT
XDLF v RNV RGN e R0 T,

F72. VOO BESMEAZT 4 v 7 ICRETDHZ ENTE, LB
& INDHIIEWEED VCO B IZ T ThHHr 77 r—a v
TZOMEREIXERI T, VCO NEBMEAX T 4 v 71T DL,
ATYT AT Y= FALF Iy T « LI (SFDR)BIAL 72D
F9, VCO ¥ U T L—3 g U VCO S EBMNAE T 4
I TCTHHIELE, HAEBEHY FHA, 2D, VCO vV

FyoRIILARESEO, 1. 2, 3)
EF ¥ (T X R x FEIE 0, 1L 2, OB HEESE L
Dxid. M & N OfE(0 HEE 0~15 2K T 4 By MIZIWZRES
nEFy, 27T,

72— g A =M+ 1

N YA A =N+

NA L =Y A T VEIT, Fr o RGEZRDATI(VCO 43 fE

28 out or CLK)~BUEHERE S LTV B 7 a v Z 55D A 7 VK,

IR RRDNA R AREL, Dx =1,

ZOMOBEIE, Dx=(N+ 1)+ M+ 1)=N+M+2, ZhiZk
D, BF v RS JERTIHMEEOEE 1~32 O43JE A FTHE

W7 £97,

Fa—TF4 HAL4INETF1a—T4 LI ILDOBE

F IV NTOIay VEEDT 2—F 4 « YA 7 VIF,

WOLREO— I E TR L v RESNET,

o Fx IR NMICKITDHME NOE

e DCC DA F—T /T 4 AT —T )L

o VCO I3EZRDA X —T VIS A /XA

o CLK AJIDT 2—7 4 « A 7 V(N VCO DT =—T A -
A 7 T 50%)

DCC #EREITT 7 4/ b TETF ¥ R EZHF L TA 2—T L
SNTWETHR, DCC HREIL, £F v v XNVDT 4 AT —T )L

8% DCC By NERE LT, EOTF ¥ R AR E BN

FAAT—=TNTHILENTEET,

FX RV GEBOME NOHDMETIX, Ta—T 4 - VA7

NS 50%IC72 B 720 T, I S0%DT 2 —T 4 - AT

. M#N O L EBESELTORELET, T2—T 4

AV IVHIERERIL, T v RS ESRH I TOIE 50%T =2 —7

S YA T NE S0%T a—T 4+ A 7 VCHBICHIE L F

ERS
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Fa—T 4 « VA 7 NAHEIE TITROF v > R oy R g
BLETT,

o BEBEOFELIIM=NL L TRETHILERDY £1,

o WHAAEHIIM=N+1&LTRETOHLERDHY 3,
DCC BEREIC L 0 A RAF T IE S AR WES, £F v %
NSRBI DT 2—F 4 « A 7 ViE, N—k > METH D
DLEN+D)/N+M+2)IT720 £3,

Fix OBREMBICKHT DT v o xS EBRMHIITOT 2—7 1 -
YA I NEFIS~FEIBITRLET,

KB FvURILDABEIDTa—F« - 4L, VCOH
BBE1. AATa—T4 - Y14 71L=50%

M+N+2)

50% Odd (N+1y 50%, requires M =N+ 1
M+N+2)

X% Odd (N+1) (N+1+X%)/(2*xN+3),
M+N+2) requires M=N+1

VCO S Ji#=1 D & X IF ¥ RIS E A —T N5 BN
BHDHZLITHEE,

RIBFvURILPBEABRHADT2a—T 1 - 4L, VCOH
ISE A AYS

Dx Output Duty Cycle
vCo Disable Div Disable Div
Divider N+M+2 DCC=1 DCC=0
Even Channel 50% 50%
divider
bypassed
Odd=3 Channel 33.3% 50%
divider
bypassed
Odd=5 Channel 40% 50%
divider
bypassed
Even, odd Even N+1)/N+M+2) 50%, requires
M=N
Even, odd Odd N+1)/N+M+2) 50%, requires
M=N+1

Input Dx Output Duty Cycle
Clock Disable Div
Duty Cycle N+M+2 | DCC=1 Disable Div DCC =0
Any Channel Same as input Same as input duty
divider duty cycle cycle
bypassed
Any Even (N+1y 50%, requires M =N
M+N+2)
50% Odd (N+1)Y 50%, requires M =N+ 1
M+N+2)
X% Odd (N+1Y (N+1+X%)/(2xN+3),
M+N+2) requires M=N+1

RB.F VYU RIILDEAFEAOT 2 —T1 - ¥4V, VCO L
AB#F1. ANTa—T1 AU L=X%

Dx Output Duty Cycle
vCoO Disable Div
Divider N+M+2 DCC=1 Disable Div DCC =0
Even Channel 50% 50%
divider
bypassed
Odd=3 Channel 33.3% (1+X%)/3
divider
bypassed
Odd=5 Channel 40% 2 +X%)/5
divider
bypassed
Even Even N+1) 50%, requires M =N
N+M+2)
Even Odd N+1) 50%, requires M =N + 1
N+M+2)
Odd=3 Even N+1) 50%, requires M =N
N+M+2)
Odd=3 Odd (N+1) (BN +4+X%)/(6N +9),
N+M+2) requires M =N + |
Odd=5 Even N+1)Y 50%, requires M =N
N+M+2)
Odd=5 Odd (N+1) (5N + 7+ X%)/(10N + 15),
N+M+2) requires M =N + 1

Wik VCO OFT = —F 4 + T A 7 VL 50%TT, ZTDizdH,
VCO I ~E#EERTH L. Ta—T 1 - A 71T 50%IC
e E9, CLK ANWE M H~EEERT L, o7 2—7
4 A 7L CLK A LR CIZR D E£7,

A 7€y b FEIXHERREREE

BF v RNy EmESI YL, LUAZ By FARELTL
HWAZ7E'y M EITHPERBEEZRET LD N TEET
(# 39 2, NOOREIL, DEGHIIOND ERy oy
EATE Y FERIGBIESE S, Fx RS ERRA S AR E D
YA 7 VBGEGNI S BN =y VE)EIEE LE T, ZOBIEX
BIERWH AR 7y b o) R EYEE LET, BIED
K& &, A7y MPO)L YV RAZITHKMEN TS 5 &
v KT ¥ U RNAGEEEDAZ — K « ~NA(SHE v hOFIZ
LVFRESNET, A¥—h A -y tBky bEhdl,
PRI H AR ICRRE Sz e — « A 7 VEM)DEEL I E
ERS

NARA 7'y NEFIINZT H L X1E SYNC HREZ 5> LERH
D I (IO —SYNCHEREDE 7 & a V&),

RIMEF Ty b EDBLLOERE

Start Phase Offset | Low Cycles High Cycles
Divider | High (SH) | (PO) M N
0 0x191[4] 0x191[3:0] 0x190[7:4] 0x190[3:0]
1 0x194[4] 0x194[3:0] 0x193[7:4] 0x193[3:0]
2 0x197[4] 0x197[3:0] 0x196[7:4] 0x196[3:0]
3 0x19A[4] 0x19A[3:0] 0x199[7:4] 0x199[3:0]

R Fyv U RILDBABERADT1a—T4 - 44, VCOH
BREAX—TILLTTIZEHE

Input Dx Output Duty Cycle

Clock Disable Div

Duty Cycle N+M+2 | DCC=1 Disable Div DCC =0
Any Even N+1) 50%, requires M =N

Rev. 0

A, =B (sec),

A =RIEDx AN TDY vy 7G50 A 7 1),

Tx = 8% DxDAJITDr v v 7550 JEH(sec),

e AR YN

O =16 x SH[4] + 8 x PO[3] + 4 x PO[2] + 2 x PO[1] + 1 x PO[0]
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F v RN GEkIE, N=A - A 708 M=2— -« 17
L U CRE,

r—2z1

O<15DBE, A= x TyA.=A/Ty=D

r—2R12

O>16 DFE, A=(D— 16+ M+ 1) x TyAc = AJTy

BFNA BB AN 7y FERETD L. H-HR
BIEE T X U RNVGEESANT1 70y 7 « AL I NDA T ) A
VENTRETHZENTEET, K502, HARICZDOXS 7%
HHEA 7y PEBRELIEEEERLET,

01 2 3 45 6 7 8 9 10 11 12 13 14 15
CHANNEL

DIVIDER INPUT
—>| |<—Tx
CHANNEL DIVIDER OUTPUTS
DIV = 4, DUTY = 50%

DIVIDER 0 gg : g J I I I I I I I

DIVIDER 1 50~ 9 [ | [ [ [ [ [
DIVIDER2 5g = 5 [ [ [ [ | I
- - 1xTx é
- [— 2 x Tx g

S50 MABMEF Tty MEFLZEE)DOHR

HADFREA—SYNC ik

AD9520 7 v v 7 HINTEWICEEET s Z ¢ n T £,

WA ZBEBNC RN DRI 5 2 ENTEE9, R,

BRI N 2 2 B2 T 4 7 FAEOBEE® >~ MBI 5% E D

LR SN THWET, INHOFEMFIE, GxbhlFyox

W T 2B ENHA 7y EREENET, 2O

HREZE S &, 4 HOTF ¥ RGO K % ITR L THRR D

DAL ESHEA Ty NEBET 2 ENTEET, SYNC v

ERRERT 5 & HONIHESI 2> Ty vy 7 BB A filT 5 2

EWTEET,

A DR, ROBEOFTIETETINET,

o SYNCE Y% m—« LU LTRICHEER L3 (7 = = 7 /LI
),

e Y7 K SYNC E v h(0x230[0]), Y7 - VUtv b vk
(0x000[5] [mirrored]), XV —& 7 V3B 77 LA - By
FOX230[1)D 3 By hoWFhrg, By FLRICU Y b
LET,

o HADFEMNX, Fv 7T DONRNU—T v T « =T AD—HEE
LTCETTDHIENTEET,

e RESETE' > % u— -« L-YLZ L TRICAERLEST(F 7 - U
'y ),

e PDEY Zo—« LA LTRICHBELET(F v » T —
A,

e VCOF ¥ VT L—varMRETT5IL1C, WER SYNCIE =
DBAARERIC BB T Y — b S, VCO Fx V7 L— g v
DO5ETHRICHEBREINE T,

SYNC ¥EBEZ FATT Db — A7 HiEIX, SYNCE U 2~ C

HAODO~=a T VREIZ1T 5 FIETT, ZOHFIETIHESYNCE

THE— « LYLEZRBESHALET, APERASLER L XICH

— s LU L, FO®BTHEELET, SYNC #iffo s 1 I >

7 %X 51 (VCO »yJE#a M) & X 52 (VCO 438 &5 % FEf I

RLET, FY o rxAGRBANT, Z7avy70kkK 1 347

IS DARFEEENH Y £, AL, AD9520 NERD 7 1 v

7 ey TVhkEREL TS SYNC EERMOMHEIC LS D TY,

SYNCON.H ER D =y bR SN 7 ay 7 OB

WETONRAL T T4 VBT, T o RFAGRABATITOI 0

v 7D 14 ~15% A 7 VT, VCO A oA EIZ)SE T,

VCO S EZRATID 1 %A 7 V(K S1)ET LT ¥ R EZRA

1Y A 7 (X 52)EME LBl 7e 0 £9, 14 7 V80t 15

BOMHL ERDV Ty b LET, 51T, SYNCIES

NHWNERIM e 2> 7 F COBRIE 1.2ns (typ) & 5 KT A4 RDfR

WORBIEDN NPV £9°, FT7A NOIEHEIEIX LVPECL KA X

THI 100 ps, CMOS KF A /N TH1.5ns TT,

SYNC #HEAFATT 2L 9 1 >O— AR J7IEIK. 0x230[0]D
7 KM SYNCEyY haty LTV ®Y NTDHETT, Y7 b
SYNC By FdEy hEVEY TR, &LV R X EHEHE
(0x232[0] = I EN TH L LERH D FF,

SYNC E{ETIE, 1D RIMBRENZ FIEEIC T B ATICBEE S0 5
FRIMSYNC b MEMRCHE) SN THWRWTXTOH IS
W72 E9, BEESRETIHEH, T v RIVDAL — K « g -
By hEfEATEY FOBREEBELTHET, INHOEK
ElL. SYNC BMENRAE LT EEDOFEHNDRET 4 v 7 ikEE
L SYNC @ESE THRICZ v v 7 BREVZ BB 5 & 2 O H 0k
RE CFEXMAR 2SI U £ 9, HAMCRIEI%RIC, ZOREICL Y
NAEA 7| > NOBRENFRRIZR D 7,

AD9520 D ZE®E) LVPECL 1134 3 b7 d 4 O —7
THIf SN, &% 3 ATTFy o R2ANRBRELALTVET,
CMOS D54, 4 LVPECL Z&hxtiL 2 o> 7=y K
CMOS Hi71& LTHERRT 2 Z T £, RILRMmL. Fv
VAN EERCB T AT RTO RTA NS £,

& T x V(AR EHINIE. EDF ¥ kLD SYNC G E
v hEFEL T, SYNC BI{ENLERAT S LN TEET,
SYNC MR ERIF v o FIVNRRE ST ¥ R iE, SYNC
BIERFICH 1B A X T 4 v ZICRET H Z L1372 <. HAIERH
M RIZEENDITF v o3V OH T LR L EE A,
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CHANNEL DIVIDER
QUTPUT CLOCKING

CHANNEL DIVIDER QUTPUT STATIC

A

CHANNEL DIVIDER
! QUTPUT CLOCKING

A

|
|
’ % +
|
|
INPUT TO VCO DIVIDER !
|
|

I
g ~
i
|
|
I
I

I
|
w |
|
SYNC PIN | '

QUTPUT OF !

CHANNEL DIVIDER ;

51.VCO E#RERFFD SYNC 217 -

CHANNEL DIVIDER
QUTPUT CLOCKING

A

i
1
| | :-— 14 TO 15 CY CLES AT CHANNEL DIVIDER INPUT + 1 CYCLE AT VCO DIVIDER INPUT
|
T
1
1
1

CHANNEL DIVIDER QUTPUT STATIC

A

07213073

NA TZ74 VEBE—CLK E£7=1E VCO N AR

CHANNEL DIVIDER
QUTPUT CLOCKING

|

- ¥
|
|
INPUT TO CLK ,
|
|

% A~

U MU L L UL L L L L UL L UL

1
INPUT TO CHANNEL DIVIDER :
|
|

1

1
— 1
SYNC PIN 1
1

OUTPUT OF ,
CHANNEL DIVIDER |

52.VCO I Z3EERRED SYNC 24 S 7 -

LVPECLHEH K548

LVPECL ZEB®) & (Vop)l LI ATEE T (K 400 mV~960 mV, L
TAH 0xOF0 ~L T AZ 0x0FB Ot > k1 £ Ev b 2 &),
LVPECL N ITHEHEIE (VS DRVRH 57, BIER%E
fEH &N TEET, VSDRVITIE, 25 VERIZ3I3IVEAS
THZENTEET,

LVPECL AWM IR E I RERICRET A Z N TE £
T, ZOMEEICEY, TV —Ta VNTHR—K-- LA T Y
rDZEF R L TCHAOOMHBEZHET 52 N TEET, &
LVPECL i 0i%, HEE U TR =X U F 23T —T v
TTBHIENTEET, LVPECL HHAT—V DT %77 F
YD, HHNNT—F T F 0L ETERNA— =X b
AL T V=g By U PRAET HAREMERH D £7,

ZDH, LVPECL HAWKIZ h—% L « RU—F 17 bt —
TR —=E D 2ODNRNT—E T s F— RN £,
=& e RU—=F 7« = FTiE, TXCTOHI T AN
NRERFIZY Yy A7 LET, A AT ELE AL T
A s Ry hU—27(DC BIENR AR —F T HWNZBNDT 7
ST YR HDEEITIE, ZOF—REHEHLARVWE D

|
|
|
| | | }--— 14 TO 15 CYCLES AT CHANNEL DIVIDER INPUT +1 CYCLE AT CLK INPUT ———=| |
!
T
|
|
i

07213-074

NA TS A VBIE—CLK DHHBA S

T HMHENRH Y £9725, LVPECL KT A SR ILZ 7 4KHT
TP TR SN TV AEAITIE, F—& L - XTU—F v« F
— REMHTAZENTEET, =&)L RU—F T« F—
RiZ, 0x230[1]OBREICL VBt ENE T,
TIA=Y RN —=H gy s = RgE—T - RU—F T
E—RTY, TOFE—RTE, NT—F UL T 31
XGM% T ET, B—7 - RU—F UL BT— REBAS
HHEL LTI HERIARNDNRT =K« By F & @5
;E'x"ﬁ RN IT ¥ FNENRT—=Z T (DT ¥ L
IR EN TV DE R T A NRNPHBWIZ T —Z 7)), A —
7-%—P%%%@30@ﬁ&ﬂ%wi#o
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SW1B| SW1A
_|

QN1
——O OUT

——O OUT

07213-058

53.LVPECL i 7 DfSE&{E L f= 2l = B&

CMOS HHA KS1 8
% LVPECL 1 /1% CMOS tH )%t & UL TEBNCRET 52 &6 T

FET. SAUCED ., BK 24 O CMOS HIIMEM FTRETT

H71% CMOS 245 & . CMOS Hi ) A & CMOS 7] B i
HEIWicZ—rv A LET, Sabon-EZ#hxickt L,
CMOS 171 A £7213HJ1 BEMSLIZH — o A EidFd— o F
TTHIENTEEY, £, KB EIEKEBEOTLEOMAE D
HiZxt LT CMOS 1 OFERHRMEZSEIRT 5 Z E N TEET
(LT A H 0x0F0~ L ¥ A % 0x0FB),

BEIOZDIZE CMOS HHENRT—F T 8B ENTE
£9. CMOS DR T =& 0%, A4 F—7 /L CMOS v
¥ A A (0x0F0[6:5]~0xOFB[6:5]) 2> & A BN il S v E 4, CMOS
RIANE, RXRU—F 7 ZINDERAY —RT— NI ET,

VS_DRV

ouT1/
ouT1

54.CMOS & Affi i H Bl

ey bk -E—F

AD9520 (Zi%, NU—Fr - Uty MPOR)EF v 712U v b
Flha 52 2% OMOEHOFERH Y 7,

NI—F> - )ty k

F o7 e RU=T v T, VS B 2.6 V (<2.8 V)IZRET D
LRU—F Uy b XAARREITIN, Fv L
EEPROM (&AM STV A 3% EE(EEPROM B 2= 1) E 72 IR
REMEEPROM = 0)CRERENET, U —F T
AD9520 X SYNC BfEHLFEITL T, 7 7 4L FREL qﬂéoftﬂ
JfifiE —BEwET, RU—F - Uky k2L EEN
WESCTHRAESINTHLH DO N T ABRBBI NS £ TIZH 70
ms ZELET,

RESETEVIZ&B/N—FYz7 Yty b+

RESETD/~— F » U w (RESETZ I m— - L2 5

L RMIANA—=F Uty FBREITENETNE. Fv 7%

EEPROM IR SN TV D RRE(EEPROM E V= 1) E 721X
R EE(EEPROM 1= 0)iT )%Lia“ Fln—F- Uty T

SYNC HMELFEIT LT, 7 74N MREICHE > THIMIHEEZ —

07213-035

HE¥F9, EEPROMMIET 27 4 7(EEPROM E L= 0)D & & |
RESETORATNH IS0 7 VBRMAE TH 2 us 2B L E T,
EEPROM 737 7 5 4 7(EEPROM E = 1)® & &, RESETZ3
A LR THBIAIO S 7B E TH 20 ms ZE L
S

SUTFN - B—= BNV T - Uty bk

SUTN e R—h-arba—- LIZRZEFEHI L, LIR
2 0x000 Dy h 2 LY hSEBRELT, Y7 R Uty b
ETHZENTEET, By sty h2axky oL
FyTFEY 7V b ET—FERKLT, Ty 7%
EEPROM |ZH&#M S 4TV 5 3 EE(EEPROM B = 1) FE 721X
XEMEEEPROM B o= W R LET, 7272L, LI AF 0x000 |
S ET, N6y MIkALT7 - 707 - By b TT,
WNERY By NEE, HINZAZ T 4 v 712720 7,

YT - R— %S LTEEPROM EV=0%&E LT
EEPROM & EE~DY I+ - VY +

SUTFTN R —hearbhm— s LIRAFEMNH &
0xB02[1]%ffi > T EEPROM t' = 1 ## & L T EEPROM KD
REWZF v T2V Y FTHZENTEET, ZOEY MT
'LZ7 2707 -y FTY, ZTOE Y MI, EEPROM =0
D& X FEFNTY, Soft EEPROM LI AXZNT UT IR THD
HIIO N T NVEIEE TR 20ms ZE L F 9,

NI—FHYy - E—F
PDIZkBFw T - 180—49>

PDE % — -« L-ULIZT 5 &, AD9520 % /38U —F 7 R HE
WKTDZenTEET, NU—F T TiE, AD9520 WEID K
oy ORgRE LB S — AT LET, PDOINA - LW
LDETTF vy FIIANT—F U REBICEEY £, PDEUAR
— LU E FL L VR BEFRINRVNE Y RTU—F
T ET— R BRITH S L, AD9I520 133U — & v L DRETIC
VUAFIZEZAENTZREEICREY £,
FoTHENRT—Fyr3gHE E—T Ty M E T F
— RC LVPECL ) ZHERFT D72 DICH B 72 S 7 AN % bR
K F v T7HOERN Y ¥ v hF T LET, LVPECL /1 7 A
Wi, HOFEOKIG L AR EMIC LD A Y — X7 — MREIZH
A3 HHE S LVPECL H A 2 (Ri#T D 1= DICMETT,
ZHIEFEERNNT—=F TR\, A —TF - T— R LI
IENFET, AD9S20 1L, AV —7 « T— FOBAMEF /213K THRC
HINZ /AN E 22 7OV AT AT 5 O % B IR 5 8551 22 [ 1 % s
LTWET,

AD9520 MPDAT — X LTINA & X, F o 7R OKEEIC
20 FJ,

o PLLAFZEERMI T =& D),
e VCONHFZ,

e CLK ANy Z77MRA47, 72721 CLK AJ) DC /31 T A
1Yz

o FEENE—FNTIZ. V77 L AANRY 7747, DC
NA T A A,

o VUINEUREF—RTE, V77 L RAANNNY TS
WA 7, DCAAA T AmEEH 47,

. SRR A
e A CMOSHINAY —AT— kK,
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e A LVPECLHEINRNE—7 « 47« F— K,
o YUT NN earbr—)L e R—RI BT IT 47T, For
Lo~ RICIGE ATHE,

PLL D/ —&5 Y

AD9520 @ PLL &7 v a3 i, BRI —Z o5 &
MNTEXET, LIAK 0x010[1:0]HRE S D PLL /XU —4
7o E— N2, FERBIE RO 2 o03H ) 7,
FERMINRT—F T« = KT, VIREPREFRIND &
EHIZT AL AFIRNT—ForanEd, Ay—xg .
E— RTIE, AERBEEERY Y 7%+ %79, PLL /XU
— BT NI F =T R T T =T T ENET, LYA

ENEFINTBDORDF ¥ —2 « KT« A X2 FOFAET,

FORA AFRT—F o LET,

DBDINT—HFY

LUAZIZ 0x230[1] = 1b #E XA L | HfdEs v a v azD
=AY USHEHIENTEET, LY, pEEI v a v
SNDONA T ANE—2F 7 & EJ, LVPECL XU —HF 17 -
E— R0 —~ VIEOb) DA, 0D LVPECL HAITIRA
XU RN BB L ORI —F Y VR R X BN
fAvET, LVPECL /XU —X v « T— RIZ b BREIN T

B4, LVPECL HHAIZinNAg 7 AN SHE#ES R WD, B
LR THRE T ENH Y T,

B Oy HADINT—F o>

BT HLURAZIMBNICEZ AL EICEY, TRTHOIm
v I SRH NN —F ST, =T - RN TU—H T
E—RNIZTHIENTEET, LYRZ -2y /IT, NI
ST DM AR —F T VB EERLET, TNLOREMT.,
L2 & 0x0F0[0]~ L ¥ A & 0xOFD[OJICFRE SN TWET,

BRSO OYY - FroRIDIRT—F Y

BUTHL AKX ICEZIADE, TRTOI ay 7 R %
RN AT —F T T 5 ERNTEES, 70y s« Frox
DR —Z g AR KT A NORT—Z 7 LIE LT,
NEBENRNT —F L ERATD, SRS AEBEEINKE
KIRVET, Javl - Fr o xNERT—F IG5, £
NICER I TWD RTA4 R BEIIC T —X 7 LET,
LVIUARE =y AT, ST v R3S T L EBINT —
VUREETRLET, TNHOREIX, 0x192[2]. 0x195[2].
0x198[2]. Ox19B[2]ICHLE SN TV E T,
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O
SUFZIL=-arvikO—)L-FRK—F
AD9520 O U T )L s @y hm—)b « R— MIFEARFBI Y
THBEER—FTHY, L OERMEREOD~ A/ aary ta—
sRovAraFaty DA v F—T 2 — AR R IZAREIC
L9, AD9520 DL U T /L « R— kL, 74V v 7 AD BC
Za bha), Fhe—540 SPI®Fu kb, Intel®#:® SSR
7a b aii EORESORMERE Y +—~ v b & A R
STWET, AD9520 @ PC 1% 2 > DHAEIZ BT B HE-A 12C 1
BNOIRELEZLDT, ZRODIREICOVWTIZDT —F
—hrDOER MBITRLTHVET, YU T arbr—b s R—
&5 &, AD9520 #FHTET DT X THOL YV AXIZHTDH Y
—R/FA b« T 7 RBANARRIZZRD 9,

SPI/IIC R— FDER

AD9520 IZi%. SPIL & PC D 2 oDY U T e f X —T 2 —2R
BNHVET, 3Py 7 « LYULONA « LUL F—TF v 1
— - LA B (SPL & SPO)DAREEICIS UC, SPI E£72id
PC ZIRT D ENTEET, SP1 & SPO 23N A - LD &
E,SPILAVHE =T 2—ANRT I T4 7\ ET, TOMmDE
BlE PCRT 7T 4712720, 8§ FifH D PC AL —7 - 7 KL
A7 By MEFEEMIZZRY EFT(FEAOSM), AL—7 - T Kb
ZD AL 4y MiE, 10111 — Ry =TREESH., T3y
F23SPL & SPOIC L WERESNET,

£40.2UTIIL - R—b - E— FOER

I’C /R R D%

K MIPCRADESE

Abbreviation Definition

S Start

Sr Repeated Start
P Stop

A Acknowledge

A No acknowledge
w Write

R Read

SP1 SP0 Address
Low Low I*)C, 1011000
Low Open I*C, 1011001
Low High I’C, 1011010
Open Low I*)C, 1011011
Open Open I’)C, 1011100
Open High I’)C, 1011101
High Low I’)C, 1011110
High Open I*)C, 1011111
High High SPI

I2C Y F7IL - R— FDOEE

AD9520 @ IPC A— M, PC BT — FHEEEZRA L TET,
AD9520 13, #EYEE— (100 kHz) & 53#E— (400 kHz)®D IC 7
o haEYAR—FLTVET,

AD9520 X, Y UT T —H - T4 (SDAEL YT I m
w7« T4 (SCLY TR SN D PC HID 2 (v ¥ —T7 =
—ZENBLTWET, BC AR« VAT ATIE, AD9520 [E A
L—T «FNRLRALLTY YTV« RA(F—H « XA SDA &7
my 7 - NA SCLIZE R INET, T7hbb, 7rv 27X
AD9520 2B RAESNET, ADIS20 I, WEEMD 8 vy h(1 AN
AMAEY « TR TTERL, XML 7 F 16y R A
A MAEY « T RLY 7ML TOET,

BERET —H « By MIRLTSCLZ oy « 402 17290
ANRFEAEINET,

SDA 74V EDOT =X, 7av 7 OA - LoYLHZELT
LT LIETEERA, T—H - TAVOREEIZ, SCLTA DY
gy 7Ra— LXLOEEXBTHIENTEET,

DATA LINE | CHANGE |

STABLE; | OF DATA |
DATAVALID 1| ALLOWED |

55 BMEE Y MRk

07213180

A B — NG, SCL DA« LU HZ SDA T A V3 NA -
LLnba— s LRAANETHZ L ELTERINET,
AL — hEME, T A BEEE YL T 2RI A2 —»
LRERAINET,

A by 7R SCLDANA « LYV IZ SDA T A i m—
Lo « LA AZ LT 528 E L TERINET,
ANy TR, T X BEER T SEIBBICEICTAY — )
LRERAINET,

START
CONDITION CONDITION
B 56. 24— hEHELR by TEHE

SDA A4 LD 1 X4 MIEIZ 8 By NETT, 77/ U v
Ve By EBRENAL FOBRAIHEL LERH Y T, A M
MSB 7 7 — A h CTEEENET,

T77VvY ey MI, TXCHO 8 EY DT —H - U—F
WBIENT 9 HEHOEY T, 722U vY - By ML
NA MRZEENTZZLE N T VA v XA ~BHATH O
WCRET AL AL =0 AESNET, ZhiZ, £ 8 ¢
v heT—=% AL NDHRAD 9FHDOI/ YT « SULADM
SDAT A v &m— - LYLIZTHI LRV RESNET,
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o\ [ XTI LI I

T
|
|
|
|
scL }\ /1\ fz\ /3T07 8
|
_

|
L

ACKNOWLEDGE FROM
SLAVE-RECEIVER

ACKNOWLEDGE FRDM}
SLAVE-RECEIVER |

-
]
@ g
=L
[= ]
~ 1
®
©
-
=]

or213462

K57 70 /VyY - Evh

o\ e T XTI

ACKNOWLEDGE FROM
SLAVE-RECEIVER

freX X\ [ X XX

ACKNOWLEDGE FROM
SLAVE-RECEIVER

072134163

|
|

I

|

} ACKNOWLEDGE FROM
| MASTER-RECEIVER
|
|
|
|
|
|

@
=1
o
~ 1
w
w
N =
o
ITN3164

B 59. 7T —AEEME(T R A - J—F - E— K, RABABIT 24 b EERX)

Fv T EYIR, 8 EY MNDT—H - U—KDHBAD 9 FH
DYy MZEBMENET, T2 - By bMI, N1 FPBRZFES
NNWZEE R TUAI v X ~BHT D IDICHICZET A
A(Ly = RAESNET, ZhiZ, &8y b T —
BN L DBADIFZBHDO I a7 « 2L ADNE] SDA T A v
oA s LoULIZT B LIk AESNET,

T— A ERANE

VAL =T, A — bEEETY— ML TT —ZEREEBBL
FT, TOARAZX—REMHEZ, 7T RLVRA/T—4 « A RU—L4%
AT ZEERRFLTVET, v U7 RACHERR S L
FTRTD PC AL —7T « T/NAL AL, AX— MEFITEE L E
D

KIZ, v AZ—IZSDATA & LTTEY FOALV—T 7
RLAMSB 77 —A )& R'WW By hTHRENDS SE Y FD

T RUVAR < XA FEEFELET, R'WW By MIT—XEEH W,

TRbHBEAL—T « FARALZACH L TT —FOEXALEZIT
HAHLERE LET(O0=E&AR, 1=FEAHL),

BESINET FLATHIET D57 RV AZFHORY 7 = F 1,

TV oY By bERELUNMLET, BRENEZTA
AARFAHEZONRLIRDT — X E2HFOM, NA Lofio4
TNAAXT A RVIREEHEFRFLE T, RW Ey 2 0D%HE
X, SAZ—(FTUVAI Y E)RAL—T « TNAL ZA(LI—N)
IR L TEESRAAZITVET, R'W By b2 1 OFEIX, v A
B—=(Ly—=rN)RA L =T« FTNALZ(FT U A v Z)PDRiH
HLEITOET,

INLEOaATY RO T r—<y ML, FT—FE%7r—<v b
D rvaryTHRHALET,

WIZ, T—=ENRVYV TN R2EHLT 97y y - )ULRA L
1 F =%« R FB By MDT 4=~y hTYAZ—(HERAL
E—MNELEIAL—T@EAHLE— )DL EE SN, ZET

INAAMNEDT 7 )V vy By "BRRAICHEET, 1ERET
EETEDNL MUTITHIRERH Y /A, EEXIALET—FRT
T, AL—T7 « T RV A« A NOBEHDOFEIAD 2 T—F + N
A NI, WA (2 ha—L - LYRZ)T KL R - XA
FC. BT RLR - SA WBREFATT, ZOT7 RLv v r)
KTIEHEKR 2 -1 =65535DAEY « 7 FLANATRETT,

ING 2 AEY - T RLA < XA MOEHRADT—H « 51 NI,
AV kB LY RS CEZIRAEND LVRY - T—H T,
FMAHLE—RTIE, AL—=T 7 RKLZ A hOBADT
—H e NA MI, 2 hr—L . LURENLEAH SN L
VAL - F=HTY,

BT —H « N FOFHAH L ELITESIAZDKTTDHE, A
by TERENRHFESNE T, HEZIALE—RTE, vAF¥—(h
FUAI v ARA0 FEY gy NAURATT —HIBEEKT
SHDLA N TR ET =P LT, TORIZAL—T « TS
A(L = )DBO, BEIOT—4 « A NZxtT 577 70 v
Dy MRREET, BAHLE-RTIE, v RXZ— - TS
ALV = NRAL—T « TRA AT VA v X)) DEREBED
T—H N EZEFELETN, 9FBHDO Iy - SLAT
FA v — s L LEHALERA, BTy T - By B
IR TWES, Ty 7 By b ERETHIEICED, X
L—"T « TOA AT —HERENET L, SDA 74 VMRS
NEZEEHMVEST, vAX—ITI0FHOZ 0y 7 « 72ULAD
Aioa—« LAYUVRECTT—4 « 74 & — - L-ULZ L,

MWTI0BBDIZ YT « SIVATT—H « TA L&A« L
UL T, ARy REEZTY—FLET,

HOIRLAZ— MSOEMEE A~y TRIEORD Y ITHMT S Z
LIRTEET, SbIZ, AX— MRIFERITA by TRMEEM
BFCORAET DI ENTE, —EIETIRE S NI A B IR
SNET,
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F—=RERET4+—T Y b
BESL b Tr—<y b—EEAAL b FE P aLEBgEav Ly FOLYPAZ - 7 FLAOREICHEH I NET,

S | Slave Address | w | A | RAM Address High Byte | A | RAM Address Low Byte la |p

FXIABNA N« T —vy b—FEZXIALNSAL F - o haiE, € RAM 7 RLANGHBIID RAM ICLYRHZ -« 7 KL R %E
AT EIHEHENET,

RAM Address
High Byte A

RAM Address
Low Byte A

S | Slave Address W | A RAM Data 0 A | RAM Data 1 A | RAM Data 2 AP

ZENA D - T —vy F—ZENA b T r hauE BIEOT RLANLRBEND RAM Inb7T —# « N NaGiAHT & &2
MEhEd,

S | Slave Address | R | A | RAM Data 0 | A | RAM Data 1 | A | RAM Data 2 I A I P
A LANA D« T —<vy h—3EENA N EZEASS NEMAGEDETZ T+ —7 > b,

Slave RAM Address RAM Address Slave RAM RAM RAM _
S | Address W | A | HighByte A | Low Byte A | Sr | Address R | A | Data0 A | Datal A | Data2 A |P

PCIUTI-R—rDEALSVYT

[ T
S !
i | i
i | i
SDA i i / i
| I I
I T rosme | I
teariiel =t SET; DAT | P
| Dl tiow —f |w-trise :
—_—
SCL i ! i :
| | I |
| I I A S L I s S —— I |
i =m| | |- tuip; TR . toer sTR -+ | l= | g
|8 | thLp; pat | sr! s
60.2C> )7L - R—bDRAZVYT
RA21PCHEAZIVITDESR
Parameter Description
fiac I?C clock frequency
tipLE Bus idle time between stop and start conditions
tHLD; STR Hold time for repeated start condition
tSET: STR Setup time for repeated start condition
tseT; sTP Setup time for stop condition
tHLD; DAT Hold time for data
tSET; DAT Setup time for data
trow Duration of SCL clock low
tHiGH Duration of SCL clock high
trisE SCL/SDA rise time
trALL SCL/SDA fall time
tspIKE Voltage spike pulse width that must be suppressed by input filter
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SPI Y FIL - iR— FDEME

v oA

SCLK (U Ty )V T/ 77y TH,
ZOENIATITT, SCLK iE, YU T v hra—)b « IR—
M OB L & EXIALE R D701 flivEd, FHEXIAL
FT—X -y MI,. 2070y IDNBLERY TP TLIRA
HIZBUAEN, SAHLT—H - By MINL TRV =TT
LORAXICEGAENE T, 2O UL, NET 30 kQ OEFLT
T RIZTINE T ERTHET,

SDIO (¥ U 7 v« 7—X ANk, A Thy, ANE
FEF AN E I AT A F ) & L THREE L £3°, AD9520
TlX, T 74/ k& LTHIFE VO € — K(0x000[7] = 0)3a% &
EhEd,

SDO (VU TN FT—=HHINiE, 7—% - V—K_XvZ7HD 1
ADOHAE & LTHGH VO E— K(O0x000[7)E A T £
ED

CS(Fv7 LI N - N"WETI/TF47 - m—Thh, EX
ABA A I N e BEABYA I NVEF—F 07 LET, CSH
A s LULD E X SDO & SDIO [diA v B —& v RIRFEIC
RV ET, oL, NET 30 kQ OEHLT VS ITTALT v
TENTWET,

cs
SCLK/SCL
SERIAL
sDIO/SDA —({) CONTROL

SDo PORT

07213-036

K61.>U7II-arybo—iL - R—k

SPI — FDEIE

SPI &— R ClE, | NA MEEFEITEE A Mk, BLO
MSB 7 7 —A MRk 7 4 —~ v NE/IXLSB 7 7 — A MRk~
F—~v b&EHPR—=FLTWET, ADIS20 > U T/ 2 b
72—/ b« R— M, 1RO FHE /O ¥ /(SDIO )AL, Fizid2
AROHITHE /0 1 (SDIO/SDOYHICERET 5 Z LM TEE T,

T 7 4V F T, AD9520 [ EM G AT — RIZERESINTWET,
va— MITE—RQB By MymIEYHR—FLTHEEA, B
Y716y NS E—ROLEYR—KFLTHET,

AD9520 (2%t % EE AL F - 1A LEIEIL, CSEm— -
LAUZT 52 Eic LBt EnET,

CSHA BEEE— FIE, 3 A FUTFOF—Z(BLOMAET—4)
BUAET HT — FEETHR—FINTWET(E 43 &), =
DE— T, EEDOAAL FERTCSY v & —FEIC A - L
AULZRLT, Y AT A 3y ha—I 08RO A N EAFET 5
2R CTX 5 L 9ICLET, CSIZAA MERTOHRAA - L
LR D Z ENTE, IREOWT O (s £ T —
BYTHAA = LAYLIZR D 2 LR TEET,

ZOXMIZ, YUT ey b= e IR—FDAT— |+ <%
VYMTEA N e AT —NMIAD, TRTOT—FBREEIN
HBETUTA D AT — " EHITET, VAT L ba—
TINET —H R ETHANCEEEOF I EZRE LZEE. &Y
DEERFET SEHM, £7-201L SCLK b7 &b 1 YA 70
BCSEr— « LAAEZRET ZEICkoT, AF—h - v Uk
Uty T 20ERH D £9, A MRS TCSEANA - L
ST B E, VU T AEREMEIEZI N, Ny TR TS
nE7,

AR =37« = RE 43 20)TIE, EFEHEOT—% - A
A L& 1 OOHEEA M) —ATHRT L ENTEEYS, LY
AH T RUVRTHBCA 7 VA NERETZ U A B
ENFET(SPI ® MSB/LSB 7 7 — A hnkt 7 v a V&), R
KENDEREHENAL FOFKDY TCSENA + LLIZLT, AR
U—Lb s E— NEKRTTOLENDHY £7,

BEYSIIL—BE+T—4

AD9520 & DIBEY A 7 WMIZIZ 2 oDES R H Y £4, &1, 16
'y hOfe « U— K% AD9520 ICEXARLET, ZDLx 16
o SCLK Sib END = o ONFEAELET, Zomey - U—F
1L, T HEEIZONWTOFREZ ADIS20 V7 ar ke
—b e R— MR LET, 20T —FEREITEEY A7 L0
2 ZHHOWNITRD FT, ZOMmS c U—KRiX, ROT —Hix
EOFAH L/EZALOFHN], T —XEENONSL N, T—
HHRE DI NA MIRT DLV AX - T RLAZREL
*7,

BEAH

BU— FREZALIEH OGS, 2% H O 1E ADIS20 D
UT e arbha—b e R—= DNy T 7T BT —HHE
PEICRVET, T—# - By MI, SCLK ONHL ERY =y T
FErEnET,

AR, 20 3 2 by EREA MY —I 07 - B— N)T M
FRA RO 2 By MWL : WO TERENET, 8k 1, 2,
F720E 3 31 FOBAIE, 8 By FOEKEL—F L ADBTCS%
A LI LTAREEIESED 2 E N TEET(2 L,
PA T NUBNET T DERAENA MEIBREET), NABMEEL T
BEEIT, CSHE— -« LU D L, v TAEENER S
NET, A MERDSTCSEANA «+ LT D E, YU T
Jbearyiro— e R—FIRV Ly hENFT, EBXAREE,
AN =7 - B—RTIE, TRERERIZTT I 700D
AR AX S LURNWTD, T, ZADEFEIEDT-DIZTH
WL VAZIZEXADE Y b« XE = 2RO TE S LER
HOVET, T7T727  LIURFICEZALT =X IIMEICRY £
A,

F—HFT YT ay ha—i - B h DRy 7 AERICE
XIAENT, AD9520 DER D2 ho—/L - LI X ZI|ZE
EFEXAFENDIOTIERNZD, Y UT e aryha— - R—
ke RNy 77 DONEZ ADIS20 DEFEDOa fa—L« LI R
ZITHEIE LT, ZNEADNCTH720121F, S HICEMENLE
T, LY RZBEHEEIL 0x232[0] = Ib(ZDOE > MMIkLT -
JUVT By MNOBRENLBEINTVET, T—4 « X1 b
B, VUORSEHEFATT HDANCERTHZENTEET, L
DAL EHIL, BIOEHFLRK ANy 7 7 ICEZIAENTZTTO
VIORAAEEEERCT 7T 4 71T LET,

FEAHL

AD9520 TlE, B 7/ MEeE—FOLZIR—FLET, afh
U— RGN LEER O8E, D Nx8 SCLK ¥ A 7 /L DfE]
W, T—EBMB T — RCHREINEZT FLAanbihsns
TN =1~3, Wl : WO THE), N =405, L LEET
A RY =07« = RT, CSHNA + LU D F Tkt
SNET, AR =7 - = RO, TRERL YRS &
X707 «c LURAFEAX T LERA, V=K -
T —HILSCLK DX H TR =y P THEMMZ2 Y £,

AD9520 U T s k@ —)L s IR— DT 7 H )L K« E—
RIZAFH T — RIZZ2 o TET, MHFME— RTIE, EET
—ZLY—FNRy s« F—HFZ SDIO ErinbH s ET,
AD9520 ZHJFE— RICRET 5 Z & b TX F9(0x000[7] = 1
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& 0x000[0] = 1), HFME—RTIE, V=R w2 « F—H%

SDO v iz ianEd,

U— KRRy Z7ERTIE, VYT arba— - R—h -
w7 7NICHDIT—FEEET 7T 47 « LIAFXNDOT —H
DHAHINETH 62 ), N T77ERITT /747 -
TRAENLD Y — K3y 713 0x004[0]75> Sl S E 9,

AD9520 X, LY RZ + 7 RL & 0x000~L YA K - 7 R L
A 0xB03 #ffiH L CW\WET,

2 4
— o W
Cs — ® %
SCLK/SCL — 2 [
[ 4
— ['4

SDIO/SDA &l LPDATE uzJ
sDo —| SERIAL | it | REGISTERS |i=
CONTROL | 2 2

PORT

WRITE REGISTER 0x232 = 0x001
TO UPDATE REGISTERS

07213-037

K627 -arvba—iL-R—k -NyJTJ7- -LTRAL
AD9520 7V T4 7 - LY R A L DEEE

SPIGST—F(M6 Ev I)
MBET— RO MSB X R'WTHY |
@bfﬂf@é#&%ﬂbifowwzt/%mﬂ-wmif%
D, BEANS NEERTLET, BEDO 13 By MEIT KL X
(A12: AO)TH Y, BiAH L ETEEZALBIEORBT KL
ArRRFLUET,

EBXIABDOEE, ST — FIZHWT, T—HF « XA MR
W1 WO TR RSNET, RBESRLTIZIN,

RAINA PEEHT Vb

G Ui a/E X ARmE

W1 W0 Bytes to Transfer
0 0 1

0 1 2

1 0 3

1 1 Streaming mode

FAI2:A0]IZ, LR H - 7/7%10)7 RLRERRLE
?‘ WEYA 7 NVOT —HEETS T, ZOT RLRIZK LT
EEIALFE T T FEA N Lﬁ)%ﬁéﬂi@‘o AD9520 MEHT 25
0x232 LA X OHEIFAE I N—FT 5720 il:“/ R [A9:A0]72 1
OERTHEAET, By MAI2ZALOIEZHIC 0b THHILENSD
D ET, BEAA MEZEORE, ZOT RLUAZBMH A b -

FNDTRTCOT—FIFIIT—SINHLENDHY £4, BT 4
'y MTADIEFAL 4 B FRBODICI F—ENDMENRDHY F
4, ZHICEY, LSB7 7 —AME/ZIEMSB 7 7 — A DWW
NRENICEBRIZZRD £, ZOIT7—V 7 oflE LT,
0x000 DT 7 # )b h§ Tf%:ﬁzaés Ey k4w 3NIT
—XhTWET, ZhiZ T T F I ThHOME— DT —
K+ ¥ R—-FrTHD rﬂ/&u‘\/\%~w> REINET,

AD9520 D5 7 # /L M EMSB 7 7 — A h T,

0x000[1]& 0x000[6] T LSB 77 —Z &R ETH L. ZHITE
WCENZIR DD T ay ha—/L - K— FOBIEIC
BB DHI20), B EFETTOILEITH Y EHA,
MSB 77 —A K « E— KRBT 7T 4 TDHE, i eT—4 -
XA M, MSB/5 LSB ~DJEF CEZIALLERH Y £9,
MSB 77 —RA b + 74 —< v h TOHEE A FOF —Flizkx
ENT =%« XA DV VRS - T RLRAEEGLME/NA b
SR ENET, BT —% « XA ME. Ei7 FLAnb
THET FLADNETHES BERHV T, MSB 77 —RA b+ E
—RTiE, U7 marbr— s R=FONHT FLA -

VxR L— a0, FEA MEEY A 2V OET 4 - S b
WL TCT 7Y A MLET,
LSB 77 —A L « E— KRBT 7T 4 7T DOBRE, DL T—4H

2RA ME, LSB2 5 MSB ~DJEF TEX AL LERH Y 3,
LSB 77 —A K« 77—~ v b COHEENA FOT — XL
TREF—F « NL FNDLIURAF « 7T RLAEESTRME A N9
SEBEN, HEOT —4 - A MRZTORAIHEEET, B
oA PERES A 20 TlE, YU T s a3y bar—b - R— b
ONEENA B+ T RLA - Dz b—FN, KA RZZ
A7 VA NENET,
AD9520 U T ) arykma—)L + R—K « LIPZEZDOT KL
AlX, MSB 77 —A NE— BT 7T 4 TORE(T 74V M),
BHSA b VO BEICH L TEEAALE LY AL « 7 KL AR

5 0x000 (2> TCT 7 VA hEnEd, LSB 77 —A b -
ET— KBTI T4 TDOFE, YIVT e aryba—)b e R—
ke LURZOT RLAL, B A b V0 BifEICx L TEX

ANTET RUADNG 0x232 IZM->TA 27 VA FENET,

AR =07« BT— FIXHEIC 0x232 ITEFEL- & XIS T L
F9, v ALF AL b VO BECRERT FLRIZAF vy T &N
NI EIZER L TLIESN,

RUAN)—ZUT F—RRARFYTINBETRLREHY
FEA)

T RLVARIZRYET, MSB 77 —A b « — RTIL., %1 Write Mode Address Direction Stop Sequence

MZEXOT RLARA 7 DA RENET, LSB first Increment 0x230, 0x231, 0x232, stop
MSB first Decrement 0x001, 0x000, 0x232, stop

SPI ® MSB/LSB 7 7 — X hi5i%

AD9520 DA T — RENA b« F—H [T MSB 77 — A& h &7z

X LSB 77 — A hCHak 92 Z LN TEEJ, 0x000 ~HEXIA

452 )7 -avka—)L-R—b, 16 EY b@ST—K, MSB77—X b

MSB LSB

115 114 113 112 111 110 19 18 17 16 15 14 13 12 11 10

R/W W1 WO Al12=0 All =0 Al10=0 A9 A8 A7 A6 A5 Ad A3 A2 Al A0
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cs \ /
SCLKDON‘TCARE*’~’~’~’~’~’~’~’~’~’~’~’~’\’~’~’~’~’~’~’~’~’~’~’~’~’~’~'~’~’~'~’~‘DON'TCARE

sDI0 poNT cARE YRW W1|wo[a12]a11]a10[ A9 [ A8 | A7 [ A6 [as [ A4[A3]A2] A1 A0 D7 D6 [D5] D4 [ D3] D2 [D1 [ D0 [ D7 D6 [D5] D4 | D3 [D2] D1 [ DO K DON'T CARE

07213-038

| 16-BIT INSTRUCTION HEADER | REGISTER (N) DATA | REGISTER (N - 1) DATA |

M63.vU7IL-avba—IL - R—bDEEAHF—MSBTI7—ZA bk, 16EY b@S, 211 b - T—4

csST \ —_—

DON'T CARE DON'T CARE

F

sDIo Yriw w1 wolat2Jat1ato]as [as [ a7 ac [ as] aa]as] a2] a1 ]ac K N

SDO_DON'T CARE o7 [ b6 | 05| b4 03] p2[ 01 00| 07| D6 | D5 D4 [ D3| D2| D1] DO| D7 | D6 | D5| D4 | D3| D2] D1 [ DO[ D7 | D [ D3] D4 [ D3 [ D2] D1 [ D0 |

| 16-BIT INSTRUCTION HEADER | REGISTER(N)DATA | REGISTER (N-1) DATA | REGISTER (N-2)DATA | REGISTER (N-3) DATA | pont
CARE

07213-039

M64.>) 7 arvhkO—=)L - R—bDFRHHL—MSBT77—X K, 16 EY k@S, 4NA k- T—4

Lo tns—"} - O thicH ! !
— b — P [ R tok ot o by -
_ | | —pe-i by l— [ | | 1 |
cs (W Loy lowie) - ! |
| [ 1 [ | | 1
| [ I | I I | I
SCLK DON'T CARE | , J DON'T CARE

SDIO " DONT CARE _J RAW | w | wo | a2 a11| at0] no [ ae | a7 | a6 | a5 {[Da [ D3 | D2 | o1 | Do ¥ DonT care

07213-040

65> Y7IL-avba—iL - R—bDEEAH—-MSBTI7—RA k., 16 Ey b@S, 24 I VTHIE

SCLK 5 / \ / \ !

tnva-i b

oo —( DATA BITN X DATA BIT N-1 X

®66.>)FI-avbO—)L-R—k  LZXAFEAHAHLDAZA IV TH

07213-041

cs \ /
SCLKDONTCARE>/\/\,\,\,\/\,\/\,\/\,\/\/\,\/\,\,\,\/\/\/\,\,\,\/\/\,\,\/\,\,\,\&DONTCARE

SDIO DONT CARE ) A0 [A1[A2 [A3] A4 A5 [ A6 A7 | A8 | A9 [a10]A11]A12]wo] w1 |RW[ Do [D1]D2] D3] D4] D5]D6] D7[ D0 [ D1] D2] D3] D4 D5] D6 D7| DON'T CARE

07213-042

| 16-BIT INSTRUCTION HEADER | REGISTER (N) DATA | REGISTER (N + 1) DATA |

K67.o)FIL-avhkO—lL - R—rDEZTAHA—LSBT7—RX I, 16 EY baag. 2110 b - T—4
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SCLK

SDIo

ts — - tc —|

))
«

[-— tCLK —_—

~— tHIGH_> tLOW —

|a— tps —m=|

— tpy

1
BITN BITN+1 X
0

®68. U7 -aAvhO—IL - R—bDRAI VT EEEAH

F46.>UTFI-avkO— - R—rDEAL VY

07213-043

Parameter Description

tps Setup time between data and rising edge of SCLK

tou Hold time between data and rising edge of SCLK

terk Period of the clock

ts Setup time between cs falling edge and SCLK rising edge (start of communication cycle)
tc Setup time between SCLK rising edge and CS rising edge (end of communication cycle)
tiiGH Minimum period that SCLK should be in a logic high state

trow Minimum period that SCLK should be in a logic low state

tov SCLK to valid SDIO and SDO (see Figure 66)
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EEPROM® Eh{E

AD9520 X EEPROM (F# M A€ V)Z WKL TWET,
EEPROM X, FBIRENA 7D L&, 22— —FRDL UV AXRE
W77 ANEER L CRIFET S L EiIca—P—nBEXALZ &
NTEET, ZOREMT7 7 A ME, T 740 FREME LT
NRU—T o FeFo7 - Vy hTHEHATHIZENTEET,
EEPROM D ¥ A XX 51234 h T,

F— R YT s R— R ENLELYREZOE
TOIA KL FE A LT, )~F/<y7 LY R A
STATUS_EEPROM LIAACix, —MRIZATH Z L IXTEERA,

SPI E— R TV U TN« R—bhEN L TT—ZEREDIRRES
~N% & X%, STATUS EEPROM ODfE(1 =fL#d, 0 —ET)%m
TN TEET,

P2C £— FTl, 4 PC ~ A ¥ —%ffi~> T AD9520 AL —7 «
R—=bET7 FLRIBETDHZENTEET (T KL A - 31 %
AD9520 ~i%{F), AD9520 23 v 7 - By M TCINET %6, T
— Z R 5E T qu\iﬁ/vo AD9520 BT 7 /U w3 - B
v NTCIGET 56, T WmELHETET L TVWET,
STATUS_EEPROM L VA X T =4 —F 5, HDHWET—4
LD AT —H AT =4 —F 5 5 5T STATUS B U &% E L
E3 AN

EEPROM ADEEAH

EEPROM (%, U7/ s+ R —h « f VX —T =2 —RA%EHB LT
EEEXIATLZ LN T&ET, EEPROM I[ZEXAALT, LYR
BREM7 7 ANEBRETDHEZIE, WEFEITLET,

1. AD9520 LYV R X IZFTHEDEIERES EXALE T, /(T
—7 v FRICEBRIC PLL 282 v 7 S¥ 5545121, VCO
FyUTL—var-Ffw. t/h(ox018[0])_1€»: RET
LDVENDHY £, IhiC LYAK - m— FIZ
VCO v U 7L —g yrbﬁﬁibémzﬁﬁﬁééﬂi% VCO
XX V7L —arid, BHRANY 77 LU AEER
ABNENTWARBENHDHZ LT, EELTLLEEND,

2. MBS UT, EEPROM Ny 77 « LU AR 2 EXIARE
J(EEPROM RNy 77 « 7 A b ~DEEIALET Ve
VEBRLTITEEIN, )

AD9520 LA D—ERDT 7 )V IR EMEEFHIE T B 7=
\Z EEPROM #2546, 3 Xv—7 v 7 £k F
o7 e Uty FERCL A ZREMOEFTF > —7 o A&
Y BHEICDH, ZOFEEAHITNLETT,

3. A %*—7/L EEPROM EXIAZE v K (0xBO2[ODIZ 1 FEL
T, EEPROM %A % —7 VL %7,

4. REG2EEPROM t' v h(0xBO3[ODIZ 1 Z7%E L £,

5. 10 _UPDATE E » h(0x232[0DIZ 1 25 ELET, i

Y, EEPROM ~® 5 — 5£%:&#&&fﬁ75>5ﬁ%éhf
EEPROM #HEM 7 7 A A BNERESHET, ZHITED.,
AD9520 EEPROM =¥ b —F 034 2—7 /L3N T, BIfE
DLVIALE, AEY - T FLVA, 5531 ~73 EEPROM
Ny Ty« T A )vE EEPROM ~EkESnE+, £
TIAHLWEKETHR, N = b e — 71X 0xB03[0]
(REG2EEPROM)% 0 IR L £,

J— KAy Z « LY A STATUS EEPROM (0xB00[0]) %
L C, EEPROM & 2> ha—)L « LY ZAX L DHEO
T BERIERT — X A0 =5 TFET 7T 14 7 | =JuB/ T
T4 TYVRRRINET, T —XEEDRH BRI

EEPROM = h e —Z 78 STATUS EEPROM % 1 [ZFXE L,

T HHREHCTRAIZ 01227 V7 LEd, STATUS EEPROM

=K —F5 K52 STATUS VU 2% & L=
STATUS > %{#i>C STATUS_EEPROM 7‘@77%7\@“
LMW TEET, HBHVIL, STATUS EEPROM B v k% E
=H—FTHIENTEET,

6. T —FEREAFEAET L7Z#(0xB00[0] = 0), A F—F /b
EEPROM # X AL L ¥ A X (0xBO2[ODIZ 0 Z 7% & L T,
EEPROM ~DEXIALZEZT 4 AT—T L LET,

F—HZERENEEICE T L2 & 2R84 5 & &1, 0xBO1[0] =
0 2R LET, ZOVLIAXEN 1 DL T, T—HnkT T
—RRELEZEERLET,

EEPROM M 5 D&FAH L

WDty MEEA X2 RZX Y, EEPROM 2SN TWD
HEME I Fa—)b « LURX AT HABENEE S E
7

EEPROM B3 nA « L_LDE X REFEITLET,

1. AD9520 /83U —7 v 7 &¥ET,

2. RESETF . % —Hm— - L~z L7-%%. RESET# &L
T, —FKRou=x7 «Fv7 - Uty bEFEITLET,

3. A7 -7 -y O YT7F-UEYyM-EYL
(0X000[S)IZ 1 ZEXE L E T,

EEPROM BN — - L)L L XL, L7 - 2707 - By
k@ Soft EEPROM E v k(0xBO2[1)iC 1 7% E L £7, AD9520
!Z EEPROM D&t L& BLA L T, % AD9520 ~12— R L%
7

Uty FEFIINRU—=T v 7EHZ EEPROM B30 — - L~
D, EEPROM 3T 77 4 7 TH D2, b viC
AD9520 DT 7 )V MENRE— RSN E T,

EEPROM % {fi » THEHIIZ AD9520 LY R Z ik u— KL T
PLL% v v 735 & X%, LY RAX[ES EEPROM ~Z X AT
IZ, VCOXF v VT L—ar - F 7« By MOx0I8[0]IZ 1 &%
TETHMLENDLDZ EICERELTLEZY, 2k, vCo
FXY VT L—va BN PRY - u— REICHBIMIZBE SN
F9, VCO ¥ VT L—va g, AR ARY 7710
FBENADNENTHWDIHERH Y £7°,
F—HZERENIEFIZE T L2 Z & 2R 5 & X%, 0xBO1[0] =
0 ZHERLET, COLIRALEN 1 DLXX, T—FERETT
—MWRELT-ZEEELET,
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EEPROM /X D7 r BT A FADEEAH

EEPROM /Xy 7 7 « 7 A2 hME AD9520 DL ¥ A X FEHIK TH
V. Z OfEEk %8 > T EEPROM O X 5AL M2 EEPROM | ZAR-AF
THLVUAHN « TA—THBELET, @FIFE. 2—VF—nC
DT A hA~AEERALETISLEIHY HA, KbV,
EEPROM Ry 77 « ¥ 7 AL MIHTHT 74/ b « RU—T
v EEMEY L. LY AZ 0x000~L P AKX 0x231 DFTTDH
AD9520 L ¥ A Z fli% EEPROM ~ME(FT 5 Z LN TE £9,

7o & ZIE, AD9520 WIZBIEMRTEH D PLL L ¥ A X B EEIC R 2
hH 2252 L7<, EEPROM O/ KT A4 NREEOHRE B
—KLET, HOKRTAREBHAT LAY OREEHR, M
DOPLLRHEZEAT D LY A X &R 5 K 52 EEPROM /N v
Ty R TAVNEERT LI ENTEET,

EEPROM v 77 « B A ML, VIAZ « BT v a VU iE
BIN—T MBI —FD 2 O0HENHY £7, HEL TR
Bkl a BRI NV—ITIEL, EEPROM ICEXAENSHHH
W7 RUR LSS MDD STV ET,

AD9520 LY RAF « = FNT LA 0x000~7 KL % 0x232 T
WL TWAERIE, LIRAY - vy a VERINA—TIT 1

DT T, BMET R A 0x000 TR & 563 /3o NI 34,

ZOBEAITRLRY ET, ADIS20 LY R H - vy TIIRERET
&V, EEPROM X 512 N1 FROAZTT, TDdh, LIV A
Hoev T aVERINV—TIL, ADIS20 LURAK =y T Dk
7' A MbJ#E% EEPROM =2 > b —J 12 bE£4,
32— K& LTiX, 10 UPDATE, end-of-data, pseudo-end-of-
data ® 3 FEENH Y £, EEPROM Ny 77 « B A 2 MIFIZ
end-of-data F 7213 pseudo-end-of-data D 21— REFFH, X 51T
end-of-data iy = — ROFANZA72< &b 1 20 10_UPDATE 4y
a— REEOTND Z ENEETT,

LSRR -y avEERITNL—T

LVURH T a g V—T1L, EEPROM 7’12 7 7 A /LD
HWEL AL BT Vg VEERTDBRICEHINET, 2T
33 MOHERRENE T, REEANA MR 2O — T RO

LURAK < NA MNEEEELET, LI/ R 0x000 OHE

TOIA—TRNITIE 1| A NEFEET DA EEKRLET,
0x001 DFA. ZDOTIV—THIZ 2 A MFEETHZ L2 EKk
LET, 1 ZV—TRNOERLV T AZEIT 128 TT,

WD 2 34 NI, ZOFTNAV—TRNIZHLHEIHL A XD A E
U7 FLA(16E Y MDFAA N & EfiSA M TY,

I0_UPDATE (6545 31— K 0x80)

EEPROM = v ho —J 32 omafa— &2 EHL T,
I0_UPDATE G54 FAEL. ¥ Uro— FLEIFI Ny 77 - L
DAL R IMNET VT 4T e arybha—L e LYZXEZ N
VI EREHLET,

BEVOAL « IV a VBRI N—TORDY OH%BITDLRL L
% 1-5? I0_UPDATE s 21— RHET DMERH Y £, Z
OVEPEH L, EEPROM O H LIRFIZ 3 XTd AD9520 L
VAL P — FENTHIZ 10 UPDATE 307 < &b 1A T
55912 T 5720 TY, EEPROM ~DE X AL Z Ofd =
— RAKRIMLTWS L, EEPROM b HE— RENFE LY XX E
T 7T 47 - LURFEANIREI NN, D Off
IZ EEPROM 75 AD9520 ~12— R XN 7=1%ICHfe L7 70 &
7,

End-of-data (<% 3 — K OxFF)

EEPROM =¥ hu—Z X2 Omaa— REHHL T, 7y 78
— R L o m— RALERCoO EEPROM & =22 b —/L - L
CAH L DM OT — ZHE A KT &4 %9, EEPROM /v
Ty BT A MIENARBEOHEBIL, ZOMmaa— FKhE
7213 pseudo-end-of-data iy 2 — R CHHLIMLENRH Y £,

Pseudo-End-of-data (453 — K 0xFE)

AD9520 @ EEPROM /Ny 7 7 « ¥ 7 A2 MZi&, &K 7oL
VAR T g VERIN—TERNTED 2334 FB3HY
9, THEZBADLVIRE « ¥ 7 a U ERBIN—T R EE
95 & %1, pseudo-end-of-data M1 — R&fiH Z LN TEE
9, 7 v 7r— R4LBELC, EEPROM 22> k72— 7 73 pseudo-end-
of-data iy 2 — REZET D &, T — FEBELIH A (F 1 SH,
REG2EEPROM E' v F %27 U7 LT, AD9520 >V 7 /L « 7R— |
A FX—7 /N LET, EEPROM Ny 77 - ¥ A FHHEE
AT Z LA TE, & 51T REG2EEPROM E v FO0xB0O3)IZ 1 %,
I0 UPDATE L ¥ A (0x232IZ | ZZNZFNHEL T, T —Hix
EH A R 5 2 LA TEET, RICHE PC~ A X —NE
FTOEX AL TREF & 7= EEPROM 7 R L 2726 EEPROM D
XIABLEBIRLET,

ZDOY— ALY, EEPROM Ry 77 « 7 A FOYA
X CHIBEN TV /=, EEPROM ICEEIALTARERT 4 A7 ) —
MIEEEMOT I ENTEET, £o, BEIRALDMETEE
FFRC LY AZICEZXATLZ EHAEEIZR D 7,
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FRATEEPROM Ny J7 - €AY DA

Reg Addr (Hex) | Bit7 (MSB) | Bit6 Bit5 | Bit4 | Bit3 [ Bit2 Bit1 | Bit0 (LSB)
Start EEPROM Buffer Segment

0xA00 0 ‘ Number of bytes [6:0] of first group of registers
0xA01 Address [15:8] of first group of registers

0xA02 Address [7:0] of first group of registers

0xA03 0 ‘ Number of bytes [6:0] of second group of registers
0xA04 Address [15:8] of second group of registers

0xA05 Address [7:0] of second group of registers

0xA06 0 ‘ Number of bytes [6:0] of third group of registers
0xA07 Address [15:8] of third group of registers

0xA08 Address [7:0] of third group of registers

0xA09 10_UPDATE operational code (0x80)

0xAO0A End-of-data operational code (0xFF)
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RERE

#48.64 £V LFCSP DY —<TIL - XT A—4

Symbol Thermal Characteristic Using a JEDEC JESD51-7 Plus JEDEC JESD51-5 2S2P Test Board Value (°C/W)
05a Junction-to-ambient thermal resistance, 0.0 m/sec airflow per JEDEC JESDS51-2 (still air) 22.0

Oima Junction-to-ambient thermal resistance, 1.0 m/sec airflow per JEDEC JESD51-6 (moving air) 19.2

Ova Junction-to-ambient thermal resistance, 2.0 m/sec airflow per JEDEC JESD51-6 (moving air) 17.2

Yis Junction-to-board characterization parameter, 1.0 m/sec airflow per JEDEC JESD51-6 (moving air) 11.6

and JEDEC JESD51-8
0y Junction-to-case thermal resistance (die-to-heat sink) per MIL-Std 883, Method 1012.1 1.3
Yir Junction-to-top-of-package characterization parameter, 0 m/sec airflow per JEDEC JESD51-2 (still air) 0.1

AD9520 1347 — AR (Teasp)l 2% L THAERSBIE STV,

Tease ZBZ2WE DT D720, =B E2ERTLZENT

xFET,
TFU = ar PCB LTOY v 7 va  BEARDD & &
FRAEENE T,
T;= Tease + (Wi X PD)
T,
TEY v 7 v a VIRECQ),
Tease X3y r — 3 EEOHFRCHRIE L7 7 — A REE(CC),
Wr X3 48 O,
PD I3 ES(F 18 DA EES)

04 DAEIT Ny r—V Dk E PCB T YA U Z B O - DIt
LTWET, OaldkRAD T L5 —WIEEICES Z N TE F
7,

Tj:TA+(0jA ><PD)
T T, T AR (CCC),
O)c DEIZ, MTTE—F « U7 BAMBERLEXIC, Nyubhr—
it & PCB WA B D 7= I,
Y DL, 7Sy —THilgE PCB T4 A V& EBO oI,
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LORBZ =Ty

£ A ICHFEEINTWARWVWLDRZ « T RUVAIIRIERATHY, ZNOEDOL P AZIIHTHEEIA

TWVWBLTURAY « T RLVAICKT HEX AL LTHEINET,
RPLORA -y TOBE

HIFEHESNET, RMEM LTRSS

Default
Addr Value
(Hex) | Parameter Bit 7 (MSB) Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit 0 (LSB) (Hex)
Serial Port Configuration
000 Serial port config SDO active LSB first/ | Softreset | Unused Unused Soft reset | LSB first/ SDO active 00
(SPI mode) addr incr (self- (self- addr incr
clearing) clearing)
Serial port config Unused Softreset | Unused Unused Soft reset Unused 00
(I2C mode) (self- (self-
clearing) clearing)
001 Unused N/A
002 Reserved N/A
003 Reserved N/A
004 Readback Unused Readback 00
control active regs
EEPROM ID
005 EEPROM EEPROM customer version ID (LSB) 00
006 | Sustomer EEPROM cust ion ID (MSB 00
version ID customer version ID (MSB)
007 Unused 00
to
00F
PLL
010 PFD charge PFD polarity Charge pump current Charge pump mode PLL power-down 7D
pump
011 14-bit R counter, Bits[7:0] (LSB) 01
———1 Rcounter - -
012 Unused 14-bit R counter, Bits[13:8] (MSB) 00
013 A counter Unused 6-bit A counter 00
014 13-bit B counter, Bits[7:0] (LSB) 03
——1 B counter - -
015 Unused 13-bit B counter, Bits[12:8] (MSB) 00
016 PLL CTRL_1 Set CP pin Reset Reset Reset all B counter Prescaler P 06
to VCP/2 Rcounter | Aand B counters bypass
counters
017 PLL CTRL 2 STATUS pin control | Antibacklash pulse width 00
018 PLL CTRL_3 Enable CMOS Lock detect counter Digital Disable VCO calibration divider VCO 06
reference input lock digital calibration
dc offset detect lock detect now
window
019 PLL CTRL 4 R, A, B counters R path delay N path delay 00
SYNC pin reset
01A PLL CTRL 5 Enable Ref freq LD pin control 00
STATUS monitor
pin divider threshold
01B PLL CTRL_6 Enable VCO Enable Enable REFMON pin control 00
frequency REF2 REF1
monitor (REFIN) (REFIN)
frequency | frequency
monitor monitor
01C PLL CTRL 7 Disable Select Use Enable Stay on REF2 | Enable Enable Enable 00
switchover REF2 REF SEL | automatic REF2 REF1 differential
deglitch pin reference reference
switchover
01D PLL CTRL 8 Enable Enable Enable Disable Enable LD Unused Enable Enable 80
Status EEPRO XTAL clock PLL status | pin external holdover
M 0OsC doubler register comparator holdover
at STATUS pin
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Default
Addr Value
(Hex) | Parameter Bit 7 (MSB) Bit6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 (LSB) (Hex)
0lE PLL CTRL 9 Unused External zero delay Enable Enable Unused 00
feedback external zero delay
channel divider select zero delay
OlF PLL Readback Unused VCO cal Holdover | REF2 VCO freq > REF2 REF]1 freq > Digital lock N/A
(read-only) finished active selected threshold freq > threshold detect
threshold
Output Driver Control
OF0 OUTO control OUTO format OUT0 CMOS OUTO polarity OUTO0 LVPECL OuUTO 64
configuration differential voltage LVPECL
power-down
OF1 OUT!1 control OUT]1 format OUT1 CMOS OUT!1 polarity OUT1 LVPECL OUT1 64
configuration differential voltage LVPECL
power-down
0F2 OUT2 control OUT2 format OUT2 CMOS OUT?2 polarity OUT2 LVPECL OUT2 64
configuration differential voltage LVPECL
power-down
0F3 OUTS3 control OUTS3 format OUT3 CMOS OUTS3 polarity OUT3 LVPECL OUT3 64
configuration differential voltage LVPECL
power-down
OF4 OUTH4 control OUT4 format OouUT4 CMOS OUT4 polarity OUT4 LVPECL OUT4 64
configuration differential voltage LVPECL
power-down
OF5 OUTS control OUTS format OUT5 CMOS OUTS polarity OUTS5 LVPECL OUTS5 64
configuration differential voltage LVPECL
power-down
OF6 OUT®6 control OUT6 format OuUT6 CMOS OUT®6 polarity OUT6 LVPECL OUT6 64
configuration differential voltage LVPECL
power-down
OF7 OUTY control OUT7 format OUT7 CMOS OUTT7 polarity OUT7 LVPECL ouT7 64
configuration differential voltage LVEPCL
power-down
OF8 OUTS control OUTS8 format OUT8 CMOS OUTS polarity OUT8 LVPECL OUT8 64
configuration differential voltage LVPECL
power-down
0F9 OUTO9 control OUTO9 format OUT9 CMOS OUT?9 polarity OUT9 LVPECL ouT9 64
configuration differential voltage LVPECL
power-down
OFA | OUTIO0 control OUT10 format OUT10 CMOS OUT10 polarity OUT10 LVPECL OUT10 64
configuration differential voltage LVPECL
power-down
OFB OUT11 control OUT11 format OUTI1 CMOS OUT!11 polarity OUTI11 LVPECL OUTI1 64
configuration differential voltage LVPECL
power-down
OFC Enable output CSDLD En CSDLD CSDLD CSDLD CSDLD En CSDLD CSDLD En CSDLD En 00
on CSDLD Out 7 En En En OUT3 En OUT1 OouTo
OUT6 OUT5 OUT4 OUT2
OFD Enable output Unused Unused Unused Unused CSDLD En CSDLD CSDLD En CSDLD En 00
on CSDLD OUTI11 En ouT9 OUT8
OUT10
OFE Unused 00
to
18F
LVPECL Channel Dividers
190 Divider 0 (PECL) Divider 0 low cycles Divider 0 high cycles 77
191 Divider 0 Divider 0 Divider 0 Divider 0 Divider 0 00
bypass ignore force start high phase offset
SYNC high
192 Unused Unused Channel 0 Channel 0 Disable 00
power- direct-to- Divider 0
down output DCC
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Addr Value
(Hex) | Parameter Bit 7 (MSB) Bit6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 (LSB) (Hex)
193 Divider 1 (PECL) Divider 1 low cycles Divider 1 high cycles 33
194 Divider 1 Divider 1 Divider 1 Divider 1 Divider 1 00
bypass ignore force start high phase offset
SYNC high
195 Unused Unused Channel 1 Channel 1 Disable 00
power- direct-to- Divider 1
down output DCC
196 Divider 2 (PECL) Divider 2 low cycles Divider 2 high cycles 11
197 Divider 2 Divider 2 Divider2 | Divider2 Divider 2 00
bypass ignore force start high phase offset
SYNC high
198 Unused Unused Channel 2 Channel 2 Disable 00
power- direct-to- Divider 2
down output DCC
199 Divider 3 (PECL) Divider 3 low cycles Divider 3 high cycles 00
C19A | Divider 3 Divider3 | Divider3 | Divider3 Divider 3 00
bypass ignore force start high phase offset
] SYNC high
19B Unused Unused Channel 3 | Channel 3 Disable 00
power- direct-to- Divider 3
down output DCC
19C Unused 00
to
IDF
VCO Divider and CLK Input
1EO VCO divider Unused Unused VCO divider 00
1E1 Input CLKs Unused Unused Power - Power- Power- Select Bypass VCO 20
(default=1) down down VCO down VCO or CLK divider
clock clock VvCoO
input interface and CLK
section
1E2 Unused 00
to
22A
System
230 Power-down Unused Disable Power- Power- Soft 00
and SYNC power-on down down SYNC
SYNC SYNC distribution
reference
231 Unused Unused 00
Update All Registers
232 10 _UPDATE Unused 10_UPDATE 00
(self-clearing)
233 Unused 00
to
9FF
EEPROM Buffer Segment
A00 EEPROM 0 EEPROM Buffer Segment Register 1 (default: number of bytes for Group 1) 00
Buffer Segment
Register 1
A01 EEPROM EEPROM Buffer Segment Register 2 (default: Bits[15:8] of starting register address for Group 1) 00
Buffer Segment
Register 2
A02 EEPROM EEPROM Buffer Segment Register 3 (default: Bits[7:0] of starting register address for Group 1) 00
Buffer Segment
Register 3
A03 EEPROM 0 EEPROM Buffer Segment Register 4 (default: number of bytes for Group 2) 02
Buffer Segment
Register 4
A04 EEPROM EEPROM Buffer Segment Register 5 (default: Bits[15:8] of starting register address for Group 2) 00
Buffer Segment
Register 5
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Default
Value

Bit 7 (MSB) Bit 6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit 0 (LSB) (Hex)

A05

EEPROM
Buffer Segment
Register 6

EEPROM Buffer Segment Register 6 (default: Bits[7:0] of starting register address for Group 2)

04

A06

EEPROM
Buffer Segment
Register 7

0 EEPROM Buffer Segment Register 7 (default: number of bytes for Group 3)

OE

A07

EEPROM
Buffer Segment
Register 8

EEPROM Buffer Segment Register 8 (default: Bits[15:8] of starting register address for Group 3)

00

A08

EEPROM
Buffer Segment
Register 9

EEPROM Buffer Segment Register 9 (default: Bits[7:0] of starting register address for Group 3)

A09

EEPROM
Buffer Segment
Register 10

0 EEPROM Buffer Segment Register 10 (default: number of bytes for Group 4)

OE

AOA

EEPROM
Buffer Segment
Register 11

EEPROM Buffer Segment Register 11 (default: Bits[15:8] of starting register address for Group 4)

00

AOB

EEPROM
Buffer Segment
Register 12

EEPROM Buffer Segment Register 12 (default: Bits[7:0] of starting register address for Group 4)

FO

AOC

EEPROM
Buffer Segment
Register 13

0 EEPROM Buffer Segment Register 13 (default: number of bytes for Group 5)

0B

AOD

EEPROM
Buffer Segment
Register 14

EEPROM Buffer Segment Register 14 (default: Bits[15:8] of starting register address for Group 5)

01

AOE

EEPROM
Buffer Segment
Register 15

EEPROM Buffer Segment Register 15 (default: Bits[7:0] of starting register address for Group 5)

90

AOF

EEPROM
Buffer Segment
Register 16

0 EEPROM Buffer Segment Register 16 (default: number of bytes for Group 6)

01

A10

EEPROM
Buffer Segment
Register 17

EEPROM Buffer Segment Register 17 (default: Bits[15:8] of starting register address for Group 6)

01

All

EEPROM
Buffer Segment
Register 18

EEPROM Buffer Segment Register 18 (default: Bits[7:0] of starting register address for Group 6)

EO

Al2

EEPROM
Buffer Segment
Register 19

0 EEPROM Buffer Segment Register 19 (default: number of bytes for Group 7)

01

Al3

EEPROM
Buffer Segment
Register 20

EEPROM Buffer Segment Register 20 (default: Bits[15:8] of starting register address for Group 7)

02

Al4

EEPROM
Buffer Segment
Register 21

EEPROM Buffer Segment Register 21 (default: Bits[7:0] of starting register address for Group 7)

30

AlS

EEPROM
Buffer Segment
Register 22

EEPROM Buffer Segment Register 22 (default: I0_UPDATE from EEPROM)

80

Al6

EEPROM
Buffer Segment
Register 23

EEPROM Buffer Segment Register 23 (default: end of data)

FF

Al7
to

Unused

00
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Addr Value
(Hex) | Parameter Bit 7 (MSB) Bit 6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit 0 (LSB) (Hex)
EEPROM Control
B00 EEPROM status Unused Unused STATUS 00
(read-only) EEPROM
BO1 EEPROM error Unused Unused EEPROM 00
checking data error
(read-only)
B02 EEPROM Unused Soft EEPRO Enable 00
Control 1 M EEPROM
(self-clearing) write
B03 EEPROM Unused Unused REG2EEPRO | 00
Control 2 M
(self-clearing)
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Reg Addr (Hex) Bit(s) Name Description
000 [71 SDO active Selects unidirectional or bidirectional data transfer mode.
[7] = 0; SDIO pin used for write and read; SDO is high impedance (default).
[71=1; SDO used for read; SDIO used for write; unidirectional mode.
000 [6] LSB first/addr incr SPI MSB or LSB data orientation. (This register is ignored in 12C mode.)
[6] = 0; data-oriented MSB first; addressing decrements (default).
[6] = 1; data-oriented LSB first; addressing increments.
000 [5] Soft reset Soft reset.
[5]=1 (self-clearing). Soft reset; restores default values to internal registers.
000 [4] Unused
000 [3:0] Mirror[7:4] Bits[3:0] should always mirror Bits[7:4] so that it does not matter whether the part
is in MSB or LSB first mode (see Register 0x000[6]). Set bits as follows:
[01=17]
[11=1[6]
[21=15]
[B1=14]
004 [0] Readback active registers Select register bank used for a readback.
[0] = 0; read back buffer registers (default).
[0] = 1; read back active registers.
KE5IPCE—R - L UTIL - R—bEE
Reg Addr (Hex) Bit(s) Name Description
000 [7:6] Unused
000 [5] Soft reset Soft reset.
[5] =1 (self-clearing). Soft reset; restores default values to internal registers.
000 [4] Unused
000 [3:0] Mirror[7:4] Bits[3:0] should always mirror Bits [7:4] so that it does not matter whether the
part is in MSB or LSB first mode (see Register 0x000[6]). Set bits as follows:
[01=17]
[1]=[6]
[2]1=[5]
[31=14]
004 [0] Readback active registers Select register bank used for a readback.
[0] = 0; read back buffer registers (default).
[0] = 1; read back active registers.

% 52.EEPROM ID

Reg Addr (Hex) Bit(s) Name Description
005 [7:0] EEPROM customer 16-bit EEPROM ID[7:0]. This register, along with 0x006, allows the user to store a
version ID (LSB) unique ID to identify which version of the AD9520 register settings is stored in the
EEPROM. It does not affect AD9520 operation in any way (default: 0x00).
006 [7:0] EEPROM customer 16-bit EEPROM ID[15:8]. This register, along with 0x005, allows the user to store a
version ID (MSB) unique ID to identify which version of the AD9520 register settings is stored in the
EEPROM. It does not affect AD9520 operation in any way (default: 0x00).
% 53.PLL
Reg.
Addr
(Hex) |Bit(s) |[Name Description
010 |[7] PFD polarity Sets the PFD polarity. Negative polarity is for use (if needed) with external VCO/VCXO only.
The on-chip VCO requires positive polarity, [7] = 0.
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Reg.
Addr
(Hex) |Bit(s) |[Name Description
[7]1 = 0; positive (higher control voltage produces higher frequency) (default).
[7] = 1; negative (higher control voltage produces lower frequency).
010 |[[6:4] |[CP current Charge pump current (with CPRSET = 5.1 kQ).
[6] 151 [4] Icp (mA)
0 0 0 0.6
0 0 1 1.2
0 1 0 1.8
0 1 1 2.4
1 0 0 3.0
1 0 1 3.6
1 1 0 42
1 1 1 4.8 (default)
010 |[3:2] |CP mode Charge pump operating mode.
[3] 2] Charge Pump Mode
0 0 High impedance state.
0 1 Force source current (pump up).
1 0 Force sink current (pump down).
1 1 Normal operation (default).
010 |[1:0] |PLL power- PLL operating mode.
down i o) [Mode
0 0 Normal operation; this mode must be selected to use the PLL.
0 1 Asynchronous power-down (default).
1 0 Unused.
1 1 Synchronous power-down.
011 |[7:0] |14-bitR counter, |Reference divider LSBs—Ilower eight bits. The reference divider (also called the R divider or R counter) is
Bits[7:0] (LSB) 14 bits long. The lower eight bits are in this register (default: 0x01).
012 |[5:0] |14-bitR counter, |Reference divider MSBs—upper six bits. The reference divider (also called the R divider or R counter) is
Bits[13:8] (MSB) |14 bits long. The upper six bits are in this register (default: 0x00).
013  |[5:0] |6-bit A counter A counter (part of N divider). The N divider is also called the feedback divider (default: 0x00).
014 |[7:0] |13-bit B counter, |B counter (part of N divider)—lower eight bits. The N divider is also called the feedback divider (default: 0x03).
Bits[7:0] (LSB)
015 |[4:0] |13-bit B counter, |B counter (part of N divider)—upper five bits. The N divider is also called the feedback divider (default: 0x00).
Bits[12:8] (MSB)
016 |[7] Set CP pin Sets the CP pin to one-half of the VCP supply voltage.
to VCP/2 [7] = 0; CP normal operation (default).
[7]=1; CP pin set to VCP/2.
016 |[6] Reset R counter Reset R counter (R divider).
[6] = 0; normal (default).
[6] = 1; hold R counter in reset.
016 |([5] Reset A and B Reset A and B counters (part of N divider).
counters [5] = 0; normal (default).
[5]=1; hold A and B counters in reset.
016 |[4] Reset all Reset R, A, and B counters.
counters [4] = 0; normal (default).
[4]=1; hold R, A, and B counters in reset.
016 |([3] B counter B counter bypass. This is only valid when operating the prescaler in FD mode.
bypass [3] = 0; normal (default).
[3] = 1; B counter is set to divide-by-1. This allows the prescaler setting to determine the divide for
the N divider.
016  |[2:0] |Prescaler P Prescaler: DM = dual modulus and FD = fixed divide. The Prescaler P is part of the feedback divider.

Rev. 0

2] 1] [0] [Mode Prescaler

0 0 0 FD Divide-by-1.

0 0 1 FD Divide-by-2.

0 1 0 DM Divide-by-2 and divide-by-3 when A # 0; divide-by-2 when A = 0.

0 1 1 DM Divide-by-4 and divide-by-5 when A # 0; divide-by-4 when A = 0.
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Addr
(Hex) |Bit(s) |[Name Description
1 0 0 DM Divide-by-8 and divide-by-9 when A # 0; divide-by-8 when A = 0.
1 0 1 DM Divide-by-16 and divide-by-17 when A # 0; divide-by-16 when A = 0.
1 1 0 DM Divide-by-32 and divide-by-33 when A # 0; divide-by-32 when A = 0 (default).
1 1 1 FD Divide-by-3.
017 |[7:2] |STATUS Selects the signal that appears at the STATUS pin. 0x01D[7] must be 0 to reprogram the STATUS pin.
pin control Level or
Dynamic
[7] [6] 51 |[4] |I3] [2] |Signal Signal at STATUS Pin
0 0 0 |0 0 0 LVL Ground, dc (default).
0 0 0 0 0 1 DYN N divider output (after the delay).
0 0 0 |0 1 0 DYN R divider output (after the delay).
0 0 0 |0 1 1 DYN A divider output.
0 0 0 1 0 0 DYN Prescaler output.
0 0 0 1 0 1 DYN PFD up pulse.
0 0 0 1 1 0 DYN PFD down pulse.
0 X X X X X |LVL Ground (dc); for all other cases of 0XXXXX not specified.
The selections that follow are the same as for REFMON.
1 0 0 0 0 0 LVL Ground (dc).
1 0 0 |0 0 1 DYN REFI1 clock (differential reference when in differential mode).
1 0 0 |0 1 0 DYN REF2 clock (N/A in differential mode).
1 0 0 |0 1 1 DYN Selected reference to PLL (differential reference when in
differential mode).
1 0 0 1 0 0 DYN Unselected reference to PLL (not available in differential
mode).
1 0 0 1 0 1 LVL Status of selected reference (status of differential reference);
active high.
1 0 0 1 1 0 LVL Status of unselected reference (not available in differential
mode); active high.
1 0 0 1 1 1 LVL Status REF1 frequency (active high).
1 0 1 0 0 0 LVL Status REF2 frequency (active high).
1 0 1 0 0 1 LVL (Status REF1 frequency) AND (status REF2 frequency).
1 0 1 0 1 0 LVL (DLD) AND (status of selected reference) AND (status of VCO).
1 0 1 0 1 1 LVL Status of VCO frequency (active high).
1 0 1 1 0 0 LVL Selected reference (low = REF1, high = REF2).
1 0 1 1 0 1 LVL DLD; active high.
1 0 1 1 1 0 LVL Holdover active (active high).
1 0 1 1 1 1 LVL N/A internal holdover comparator output (active high).
1 1 0 |0 0 0 LVL VS (PLL power supply).
1 1 0 |0 0 1 DYN REF1 clock (differential reference when in differential mode).
1 1 0 |0 1 0 |DYN REF2 clock (not available in differential mode).
1 1 0 |0 1 1 DYN Selected reference to PLL (differential reference when in
differential mode).
Level or
Dynamic
7] [6] 151 (141 |[I3] [2] |Signal Signal at STATUS Pin
1 1 0 |1 0 0 |DYN Unselected reference to PLL (not available when in
differential mode).
1 1 0 1 0 1 LVL Status of selected reference (status of differential reference);
active low.
1 1 0 1 1 0 LVL Status of unselected reference (not available in differential
mode); active low.
1 1 0 1 1 1 LVL Status of REF1 frequency (active low).
1 1 1 0 0 0 LVL Status of REF2 frequency (active low).
1 1 1 0 0 1 LVL (Status of REF1 frequency) AND (status of REF2 frequency).
1 1 1 0 1 0 LVL (DLD) AND (Status of selected reference) AND (status of VCO),
1 1 1 0 1 1 LVL Status of VCO frequency (active low).
1 1 1 1 0 0 LVL Selected reference (low = REF2, high = REF1).
1 1 1 1 0 1 LVL DLD (active low).
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1 1 1 1 1 0 LVL Holdover active (active low).
1 1 1 1 1 1 LVL LD pin comparator output (active low).
017 [[1:0] |Antibacklash [1] [0] Antibacklash Pulse Width (ns)
pulse width 0 0 |29 (default)
0 1 1.3
1 0 6.0
1 1 29
018 |[7] Enable CMOS Enables dc offset in single-ended CMOS input mode to prevent chattering when ac-coupled and input is lost.
reference input | (71— o, disable dc offset (default).
dc offset
[7]=1; enable dc offset.
018 [[6:5] |Lock detect Required consecutive number of PFD cycles with edges inside lock detect window before the DLD indicates
counter a locked condition.
[6] [5] PFD Cycles to Determine Lock
0 0 5 (default)
0 1 16
1 0 64
1 1 255
018 |[4] Digital lock If the time difference of the rising edges at the inputs to the PFD are less than the lock detect window time,
detect window the digital lock detect flag is set. The flag remains set until the time difference is greater than the loss-of-lock
threshold.
[4] = 0; high range (default).
[4] =1, low range.
018 |[3] Disable digital Digital lock detect operation.
lock detect [3] = 0; normal lock detect operation (default).
[3] = 1; disable lock detect.
018 |[2:1] |VCO calibration |VCO calibration divider. Divider used to generate the VCO calibration clock from the PLL reference clock (see the VCO Calibration
divider section for the recommended setting of the VCO calibration divider based on the PFD rate).
2] 1] VCO Calibration Clock Divider
0 0 2
0 1 4
1 0 8
1 1 16 (default)
018 |[0] VCO calibration  |Bit used to initiate the VCO calibration. This bit must be toggled from 0 to 1 in the active registers. The
now sequence to initiate a calibration follows: program to 0, followed by an I0_UPDATE bit (Register 0x232[0]);
then program to 1, followed by another I0_UPDATE bit (Register 0x232[0]). This sequence gives complete
control over when the VCO calibration occurs relative to the programming of other registers that can impact
the calibration (default = 0). Note that the VCO divider (Register 0x1E0[2:0]) must not be static during VCO
calibration.
019 |[7:6] |R, A, Bcounters [[7] [6] Action
SYNCpinreset o 0 Do nothing on SYNC (default).
0 1 Asynchronous reset.
1 0 Synchronous reset.
1 1 Do nothing on SYNC,
019  [[5:3] |[R path delay R path delay, see Table 2 (default: 0x0).
019 [[2:0] |N path delay N path delay, see Table 2 (default: 0x0).
01A |[7] Enable STATUS  |Enables a divide-by-4 on the STATUS pin. This makes it easier to look at low duty-cycle signals out of the
pin divider R and N dividers.
[7] = 0; divide-by-4 disabled on STATUS pin (default).
[7] = 1; divide-by-4 enabled on STATUS pin.
01A |[6] Ref freq monitor | Sets the reference (REF1/REF2) frequency monitor’s detection threshold frequency. This does not affect the VCO frequency monitor’s
threshold detection threshold (see Table 17, REF1, REF2, and VCO frequency status monitor parameter).
[6] = 0; frequency valid if frequency is above 1.02 MHz (default).
[6] = 1; frequency valid if frequency is above 6 kHz.
01A |[[5:0] |LD pin Selects the signal that is connected to the LD pin.
control Level or
Dynamic
51 |41 |I3] [2] 1] [0] |Signal Signal at LD Pin
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0 0 0 0 0 0 LVL Digital lock detect (high = lock; low = unlock, default).
0 0 0 0 0 1 DYN P-channel, open-drain lock detect (analog lock detect).
0 0 0 0 1 0 DYN N-channel, open-drain lock detect (analog lock detect).
0 0 0 0 1 1 HIZ Tristate (high-Z) LD pin.
0 0 0 1 0 0 CUR Current source lock detect (110 pA when DLD is true).
0 X X X X X |LVL Ground (dc); for all other cases of 0XXXXX not specified.
The selections that follow are the same as for REFMON.
1 0 0 0 0 0 LVL Ground (dc).
1 0 0 0 0 1 DYN REF]1 clock (differential reference when in differential mode).
1 0 0 0 1 0 DYN REF2 clock (N/A in differential mode).
1 0 0 0 1 1 DYN Selected reference to PLL (differential reference when in
differential mode).
1 0 0 1 0 0 DYN Unselected reference to PLL (not available in differential mode).
1 0 0 1 0 1 LVL Status of selected reference (status of differential reference);
active high.
1 0 0 1 1 0 LVL Status of unselected reference (not available in differential
mode); active high.
1 0 0 1 1 1 LVL Status REF1 frequency (active high).
1 0 1 0 0 0 LVL Status REF2 frequency (active high).
1 0 1 0 0 1 LVL (Status REF1 frequency) AND (status REF2 frequency).
1 0 1 0 1 0 LVL (DLD) AND (status of selected reference) AND (status of VCO).
1 0 1 0 1 1 LVL Status of VCO frequency (active high).
1 0 1 1 0 0 LVL Selected reference (low = REF1, high = REF2).
1 0 1 1 0 1 LVL DLD; active high.
1 0 1 1 1 0 LVL Holdover active (active high).
1 0 1 1 1 1 LVL N/A, do not use.
1 1 0 0 0 0 LVL VS (PLL supply).
1 1 0 0 0 1 DYN REF1 clock (differential reference when in differential mode).
Level or
Dynamic
51 (41 (31 121 [11 |[0] |Signal  |Signal at LD Pin
1 |0 0 1 0 |DYN REF2 clock (not available in differential mode).
1 1 0 0 1 1 DYN Selected reference to PLL (differential reference when in
differential mode).
1 1 0 1 0 0 DYN Unselected reference to PLL (not available when in differential
mode).
1 1 0 1 0 1 LVL Status of selected reference (status of differential reference);
active low.
1 1 0 1 1 0 LVL Status of unselected reference (not available in differential
mode); active low.
1 1 0 1 1 1 LVL Status of REF1 frequency (active low).
1 1 1 0 0 0 LVL Status of REF2 frequency (active low).
1 1 1 0 0 1 LVL (Status of REF1 frequency) AND (status of REF2 frequency).
1 1 1 0 1 0 LVL (DLD) AND (Status of selected reference) AND (status of VCO),
1 1 1 0 1 1 LVL Status of VCO frequency (active low).
1 1 1 1 0 0 LVL Selected reference (low = REF2, high = REF1).
1 1 1 1 0 1 LVL DLD; active low.
1 1 1 1 1 0 LVL Holdover active (active low).
1 1 1 1 1 1 LVL N/A, do not use.
01B |[7] Enable VCO Enables or disables VCO frequency monitor.
frequency [7] = 0; disable VCO frequency monitor (default).
monitor
[7] = 1; enable VCO frequency monitor.
01B |[6] Enable REF2 Enables or disables REF2 frequency monitor.
(REFIN) [6] = 0; disable REF2 frequency monitor (default).
If:;?ﬁgfy [6] = 1; enable REF2 frequency monitor.
01B |[5] Enable REF1 REF1 (REFIN) frequency monitor enabled; this is for both REF1 (single-ended) and REFIN (differential) inputs
(REFIN) (as selected by differential reference mode).

Rev. 0

— 70/81 —



AD9520-0

Reg.
Addr
(Hex) |Bit(s) |[Name Description
fr cquency [5] = 0; disable REF1 (REFIN) frequency monitor (default).
montor [5] = 1; enable REF1 (REFIN) frequency monitor.
01B |[4:0] |REFMON pin Selects the signal that is connected to the REFMON pin.
control Level or
Dynamic
[41 (3] |I2] [1] |[0] |Signal Signal at REFMON Pin
0 0 0 0 0 LVL Ground, dc (default).
0 0 0 0 1 DYN REF]1 clock (differential reference when in differential mode).
0 0 0 1 0 DYN REF?2 clock (N/A in differential mode).
0 0 0 1 1 DYN Selected reference to PLL (differential reference when in differential
mode).
0 0 0 DYN Unselected reference to PLL (not available in differential mode).
0 1 0 1 LVL Status of selected reference (status of differential reference);
active high.
0 0 1 1 0 LVL Status of unselected reference (not available in differential mode);
active high.
0 0 1 1 1 LVL Status REF1 frequency (active high).
0 1 0 0 0 LVL Status REF2 frequency (active high).
0 1 0 0 1 LVL (Status REF1 frequency) AND (status REF2 frequency).
0 1 0 1 0 LVL (DLD) AND (status of selected reference) AND (status of VCO).
0 1 0 1 1 LVL Status of VCO frequency (active high).
0 1 1 0 0 LVL Selected reference (low = REF1, high = REF2).
0 1 1 0 1 LVL DLD; active low.
Level or
Dynamic
[4] [3] 2] [1] [[0] (Signal Signal at REFMON Pin
0 1 1 1 0 LVL Holdover active (active high).
0 1 1 1 1 LVL N/A, do not use.
1 0 0 0 0 LVL VS (PLL supply).
1 0 0 0 1 DYN REF1 clock (differential reference when in differential mode).
1 0 0 1 0 |DYN REF2 clock (not available in differential mode).
1 0 0 1 1 DYN Selected reference to PLL (differential reference when in
differential mode).
1 0 1 0 DYN Unselected reference to PLL (not available when in differential mode).
1 0 1 0 1 LVL Status of selected reference (status of differential reference);
active low.
1 0 1 1 0 LVL Status of unselected reference (not available in differential mode);
active low.
1 0 1 1 1 LVL Status of REF1 frequency (active low).
1 1 0 0 0 LVL Status of REF2 frequency (active low).
1 1 0 0 1 LVL (Status of REF1 frequency) AND (status of REF2 frequency).
1 1 0 1 0 LVL (DLD) AND (status of selected reference) AND (status of VCO),
1 1 0 1 1 LVL Status of VCO frequency (active low).
1 1 1 0 0 LVL Selected reference (low = REF2, high = REF1).
1 1 1 0 1 LVL DLD; active low.
1 1 1 1 0 LVL Holdover active (active low).
1 1 1 1 1 LVL N/A, do not use.
01C |[7] Disable Disables or enables the switchover deglitch circuit.
il\:gjtl(i;t]lc}’lver [7] = 0; enable switchover deglitch circuit (default).
[7] = 1; disable switchover deglitch circuit.
01C |[6] Select REF2 If Register 0x01C[5] = 0, selects reference for PLL when in manual; register selected reference control.
[6] = 0; select REF1 (default).
[6] = 1; select REF2.
01C |[5] Use REF_SEL If Register 0x01C[4] = 0 (manual), sets method of PLL reference selection.
pin

[5] = 0; use Register 0x01C[6] (default).
[5]=1; use REF_SEL pin.

Rev. 0

— 71/81 —




AD9520-0

Reg.
Addr
(Hex) |Bit(s) |[Name Description
01C |[4] Enable Automatic or manual reference switchover. Single-ended reference mode must be selected by
automatic Register 0x01C[0] = 0.
ref.erence [4] = 0; manual reference switchover (default).
switchover . .
[4] = 1; automatic reference switchover.
Setting this bit also powers on REF1 and REF2, and overrides the settings in Register 0x01C[2:1].
01C |[3] Stay on REF2 Stays on REF2 after switchover.
[3] = 0; return to REF1 automatically when REF1 status is good again (default).
[3] = 1; stay on REF2 after switchover. Do not automatically return to REF1.
01C |[2] Enable REF2 This bit turns the REF2 power on. This bit is overridden when automatic reference switchover is enabled.
[2] = 0; REF2 power off (default).
[2] = 1; REF2 power on.
01C |[1] Enable REF1 This bit turns the REF1 power on. This bit is overridden when automatic reference switchover is enabled.
[1] = 0; REF1 power off (default).
[1]=1; REF1 power on.
01C |[0] Enable Selects the PLL reference mode, differential or single-ended.
differential Register 0x01C[2:1] should be cleared when this bit is set.
reference [0] = 0; single-ended reference mode (default).
[0] = 1; differential reference mode.
01D |[7] Enable Enables the Status EEPROM signal at the STATUS pin.
Sttast};k]]::ggROM [7]1=0; the STATUS pin is controlled by 0x017[7:2] selection.
a in
P [7] = 1; select Status EEPROM signal at STATUS pin. This bit overrides 0x017[7:2] (default).
01D |[6] Enable Enables the maintaining amplifier needed by a crystal oscillator at the PLL reference input.
XTAL OSC [6] = 0; crystal oscillator maintaining amplifier disabled (default).
[6] = 1; crystal oscillator maintaining amplifier enabled.
01D |[5] Enable clock Enable PLL reference input clock doubler.
doubler [5] = 0; doubler disabled (default).
[5] = 1; doubler enabled.
01D |[4] Disable PLL Disables the PLL status register readback.
stafus register [4] = 0; PLL status register enabled (default).
[4] = 1; PLL status register disabled. If this bit is set, Register 01F is not automatically updated.
01D |[3] Enable LD pin Enables the LD pin voltage comparator. This is used with the LD pin current source lock detect mode.
comparator When the AD9520 is in internal (automatic) holdover mode, this enables the use of the voltage on the
LD pin to determine if the PLL was previously in a locked state (see Figure 46). Otherwise, this can be used
with the REFMON and STATUS pins to monitor the voltage on this pin.
[3] = 0; disable LD pin comparator and ignore the LD pin voltage; internal/automatic holdover
controller treats this pin as true (high, default).
[3] = 1; enable LD pin comparator (use LD pin voltage to determine if the PLL was previously locked).
01D [[1] Enable external Enables the external hold control through the SYNC pin. (This disables the internal holdover mode.)
holdover [1] = 0; automatic holdover mode, holdover controlled by automatic holdover circuit (default).
[1] = 1; external holdover mode, holdover controlled by SYNC pin.
01D |[0] Enable Enables the internally controlled holdover function.
holdover [0] = 0; holdover disabled (default).
[0] = 1; holdover enabled.
01E |[4:3] |External zero delay |[4] [3] Select Which Channel Divider to Use in the External Zero-Delay Path
feedback 0 0 Select Channel Divider 0 (default).
channel o
divider select 0 1 Select Channel Divider 1.
1 0 Select Channel Divider 2.
1 1 Select Channel Divider 3.
01E |[2] Enable external Selects which zero delay mode to use.
zero delay [2] = 0; enables internal zero delay mode if 0xO1E[1] = 1 (default).
[2] = 1; enables external zero delay mode if 0xO1E[1] = 1.
01E |[1] Enable zero Enables zero delay function.
delay [1] = 0; disables zero delay function (default).
[1] = 1; enables zero delay function.
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Addr
(Hex) |Bit(s) |[Name Description
01F [[6] VCO calibration  |Readback register. Indicates the status of the VCO calibration.
finished [6] = 0; VCO calibration not finished.
(read-only) L .
[6] = 1; VCO calibration finished.
01F |[5] Holdover active Readback register. Indicates if the part is in the holdover state (see Figure 46). This is not the same as
(read-only) holdover enabled.
[5] = 0; not in holdover.
[5] = 1; holdover state active.
01F |([4] REF?2 selected Readback register. Indicates which PLL reference is selected as the input to the PLL.
(read-only) [4] = 0; REF1 selected (or differential reference if in differential mode).
[4] = 1; REF2 selected.
01F |[3] VCO frequency Readback register. Indicates if the VCO frequency is greater than the threshold (see Table 17, REF1, REF2, and
> threshold VCO frequency status monitor parameter).
(read-only) [3]1=0; VCO frequency is less than the threshold.
[3]1=1; VCO frequency is greater than the threshold.
01F |[2] REF?2 frequency  |Readback register. Indicates if the frequency of the signal at REF2 is greater than the threshold frequency
> threshold set by Register 0x01A[6].
(read-only) [2] = 0; REF2 frequency is less than the threshold frequency.
[2] = 1; REF2 frequency is greater than the threshold frequency.
01F |[1] REFI frequency  |Readback register. Indicates if the frequency of the signal at REF1 is greater than the threshold frequency
> threshold set by Register 0x01A[6].
(read-only) [1]=0; REF1 frequency is less than the threshold frequency.
[1]1=1; REF1 frequency is greater than the threshold frequency.
01F |[0] Digital lock Readback register. Digital lock detect.

detect
(read-only)

[0] = 0; PLL is not locked.
[0]=1; PLL is locked.

&R 54.H N BT A A FIE

Reg.
Addr
(Hex) [Bit(s) |[Name Description
0F0 ([7] OUTO format Selects the output type for OUTO.
[7]1=0; LVPECL (default).
[7]1=1; CMOS.
0F0 [[6:5] [OUTO CMOS Sets the CMOS output configuration for OUTO when 0x0F0[7] = 1.
configuration 6.5} OUT0A OUTOB
00 Tristate Tristate
01 On Tristate
10 Tristate On
11 (default) On On
0F0 [[4:3] [OUTO polarity Sets the output polarity for OUTO.
[7] [4] [3] Output Type OUTO0A OUT 0B
0 (default) X 0 (default) LVPECL Noninverting Inverting
0 X 1 LVPECL Inverting Noninverting
1 0 (default) 0 CMOS Noninverting Noninverting
1 0 1 CMOS Inverting Inverting
1 1 0 CMOS Noninverting Inverting
1 1 1 CMOS Inverting Noninverting
OF0 [[2:1] |OUTOLVPECL |Sets the LVPECL output differential voltage (Vop).
differential 2] ] Vob (mV)
voltage
0 0 400
0 1 600
1 (default) 0 (default) 780
1 1 960
OF0  [[0] OUTO LVPECL |LVPECL power-down.
power-down [0] = 0; normal operation (default).
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[0] = 1; safe power-down.
OF1 [7:0] |OUTI control This register controls OUT1, and the bit assignments for this register are identical to Register 0x0F0.
OF2 [[7:0] |OUT2 control This register controls OUT2, and the bit assignments for this register are identical to Register 0x0FO.
OF3 [[7:0] |OUTS3 control This register controls OUT3, and the bit assignments for this register are identical to Register 0x0F0.
OF4 [[7:0] |OUT4 control This register controls OUT4, and the bit assignments for this register are identical to Register 0x0FO.
OF5 [[7:0] |OUTS control This register controls OUTS, and the bit assignments for this register are identical to Register 0x0F0.
O0F6 [[7:0] |OUT6 control This register controls OUT6, and the bit assignments for this register are identical to Register 0x0FO.
OF7 [[7:0] |OUT7 control This register controls OUT7, and the bit assignments for this register are identical to Register 0x0F0.
OF8 [[7:0] |OUTS control This register controls OUTS, and the bit assignments for this register are identical to Register 0x0F0.
O0F9 [[7:0] |OUTO9 control This register controls OUT9, and the bit assignments for this register are identical to Register 0x0F0.
0FA [[7:0] [OUTI1O0 control This register controls OUT10, and the bit assignments for this register are identical to Register 0xOFO.
0FB [[7:0] |OUTI11 control This register controls OUT11, and the bit assignments for this register are identical to Register 0xOF0.
OFC |[7] CSDLD En OUT7 |OUT7 enabled only if CSDLD is high.

71 CSDLD Signal |OUT?7 Enable Status

0 0 Not affected by CSDLD signal (default).

1 0 Asynchronous power-down.

1 1 Asynchronously enable OUT 7 if not powered down by other settings.

To use this feature, the user must use current source digital lock detect,
and set the enable LD pin comparator bit (0x01D[3]).
OFC |[6] CSDLD En OUT6 [OUT®6 enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
0FC |[5] CSDLD En OUTS [OUTS enabled only if CSDLD is high. Setting is identical to Register 0XOFC[7].
OFC |[[4] CSDLD En OUT4 |OUT4 enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFC |[3] CSDLD En OUT3 [OUTS3 enabled only if CSDLD is high. Setting is identical to Register 0OxOFC[7].
OFC |[2] CSDLD En OUT2 [OUT?2 enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFC [[1] CSDLD En OUT1 [OUT1 enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFC |[[0] CSDLD En OUTO [OUTO enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFD |[3] CSDLD En OUTI11 enabled only if CSDLD is high. Setting is identical to Register 0XOFC[7].
OUTI11
OFD [[2] CSDLD En OUTI10 enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OUT10

OFD [[1] CSDLD En OUT9 [OUT9 enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFD |[[0] CSDLD En OUT8 [OUTS enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].

& B5.LVPECL F v v L5 28

Reg.

Addr

(Hex) |Bit(s) |Name Description

190 [7:4] |Divider 0 low cycles Number of clock cycles (minus 1) of the divider input during which divider output stays low.
A value of 0x7 means the divider is low for eight input clock cycles (default: 0x7).

190 [3:0] |Divider 0 high cycles Number of clock cycles (minus 1) of the divider input during which divider output stays high.
A value of 0x7 means the divider is high for eight input clock cycles (default: 0x7).

191 [7] Divider 0 bypass Bypasses and powers down the divider; routes input to divider output.

[7] = 0; use divider (default).
[7] = 1; bypass divider.

191 [6] Divider 0 ignore SYNC Ignore SYNC.
[6] = 0; obey chip-level SYNC signal (default).
[6] = 1; ignore chip-level SYNC signal.

191 [5] Divider 0 force high Forces divider output to high. This requires that ignore SYNC also be set.
[5]1 = 0; divider output forced to low (default).
[5] = 1; divider output forced to high.

191 [4] Divider 0 start high Selects clock output to start high or start low.
[4] = 0; start low (default).
[4] = 1; start high.

191 [3:0] [Divider 0 phase offset Phase offset (default: 0x0).
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Bit(s)

Name

Description

192

(2]

Channel 0 power-down

Channel 0 powers down.
[2] = 0; normal operation (default).

[2] = 1; powered down. (OUT0/OUTO0, OUT1/0OUT1, and OUT2/OUT?2 are put into safe power-
down mode by setting this bit.)

192

(1

Channel 0 direct-to-output

Connects OUTO, OUT1, and OUT?2 to Divider 0 or directly to VCO or CLK.

[1]1=0; OUTO, OUTI, and OUT2 are connected to Divider 0 (default).

[11=1;

If Ox1E1[1:0] = 10b, the VCO is routed directly to OUTO0, OUT1, and OUT?2.
0]=

IfOx1EI[1: 00D, the CLK is routed directly to OUTO0, OUT1, and OUT?2.
If Ox1E1[1:0] = O1b, there is no eftect.

192

(0]

Disable Divider 0 DCC

Duty-cycle correction function.
[0] = 0; enable duty-cycle correction (default).

[0] = 1; disable duty-cycle correction.

193

[7:4]

Divider 1 low cycles

Number of clock cycles (minus 1) of the divider input during which divider output stays low.
A value of 0x3 means the divider is low for four input clock cycles (default: 0x3).

193

[3:0]

Divider 1 high cycles

Number of clock cycles (minus 1) of the divider input during which divider output stays high.
A value of 0x3 means the divider is high for four input clock cycles (default: 0x3).

194

(7]

Divider 1 bypass

Bypasses and powers down the divider; routes input to divider output.
[7] = 0; use divider (default).
[7] = 1; bypass divider.

194

(6]

Divider 1 ignore SYNC

Ignore SYNC.
[6] = 0; obey chip-level SYNC signal (default).
[6] = 1; ignore chip-level SYNC signal.

194

[3]

Divider 1 force high

Forces divider output to high. This requires that ignore SYNC also be set.
[5] = 0; divider output forced to low (default).
[5] = 1; divider output forced to high.

194

(4]

Divider 1 start high

Selects clock output to start high or start low.
[4] = 0; start low (default).
[4] = 1; start high.

194

[3:0]

Divider 1 phase offset

Phase offset (default: 0x0).

195

(2]

Channel 1 power-down

Channel 1 powers down.
[2] = 0; normal operation (default).

[2] = 1; powered down. (OUT3/OUT3, OUT4/0OUT4, and OUTS/OUTS5 are put into safe power-
down mode by setting this bit.)

195

(1]

Channel 1 direct-to-output

Connects OUT3, OUT4, and OUTS to Divider 1 or directly to VCO or CLK.
[1]=0; OUT3, OUT4, and OUTS are connected to Divider 1 (default).
[1]=1;

If 0x1E1[1:0] = 10b, the VCO is routed directly to OUT3, OUT4, and OUTS.

If 0x1E1[1:0] = 00b, the CLK is routed directly to OUT3, OUT4, and OUTS.
If Ox1E1[1:0] = O1b, there is no effect.

195

(0]

Disable Divider 1 DCC

Duty-cycle correction function.
[0] = 0; enable duty-cycle correction (default).

[0] = 1; disable duty-cycle correction.

196

[7:4]

Divider 2 low cycles

Number of clock cycles (minus 1) of the divider input during which divider output stays low.
A value of 0x1 means the divider is low for two input clock cycles (default: 0x1).

196

[3:0]

Divider 2 high cycles

Number of clock cycles (minus 1) of the divider input during which divider output stays high.
A value of 0x1 means the divider is high for two input clock cycles (default: 0x1).

197

(7]

Divider 2 bypass

Bypasses and powers down the divider; routes input to divider output.
[7] = 0; use divider (default).
[7] = 1; bypass divider.

197

(el

Divider 2 ignore SYNC

Ignore SYNC.
[6] = 0; obey chip-level SYNC signal (default).
[6] = 1; ignore chip-level SYNC signal.

197

[3]

Divider 2 force high

Forces divider output to high. This requires that ignore SYNC also be set.
[5]1 = 0; divider output forced to low (default).
[5] = 1; divider output forced to high.
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197 [4] Divider 2 start high Selects clock output to start high or start low.
[4] = 0; start low (default).
[4] = 1; start high.
197 [3:0] [Divider 2 phase offset Phase offset (default: 0x0).
198 [2] Channel 2 power-down Channel 2 powers down.
[2] = 0; normal operation (default).
[2] = 1; powered down. (OUTé/m, OUT7/W, and OUT8/OUTS are put into safe power-
down mode by setting this bit.)
198 [1] Channel 2 direct-to-output Connects OUT6, OUT7, and OUTS to Divider 2 or directly to VCO or CLK.
[1]1=0; OUT6, OUT7, and OUTS are connected to Divider 2 (default).
[1]1=1:
If Ox1E1[1:0] = 10b, the VCO is routed directly to OUT6, OUT7, and OUTS.
If 0x1E1[1:0] = 00b, the CLK is routed directly to OUT6, OUT7, and OUTS.
If 0x1E1[1:0] = 01b, there is no effect.
198 [0] Disable Divider 2 DCC Duty-cycle correction function.
[0] = 0; enable duty-cycle correction (default).
[0] = 1; disable duty-cycle correction.
199 [7:4] |Divider 3 low cycles Number of clock cycles (minus 1) of the divider input during which divider output stays low.
A value of 0x0 means the divider is low for one input clock cycle (default: 0x0).
199 [3:0] |Divider 3 high cycles Number of clock cycles (minus 1) of the divider input during which divider output stays high.
A value of 0x0 means the divider is high for one input clock cycle (default: 0x0).
19A  |[7] Divider 3 bypass Bypasses and powers down the divider; routes input to divider output.
[7] = 0; use divider (default).
[7] = 1; bypass divider.
19A [6] Divider 3 ignore SYNC Ignore SYNC.
[6] = 0; obey chip-level SYNC signal (default).
[6] = 1; ignore chip-level SYNC signal.
19A  |[5] Divider 3 force high Forces divider output to high. This requires that ignore SYNC also be set.
[5] = 0; divider output forced to low (default).
[5] = 1; divider output forced to high.
19A [4] Divider 3 start high Selects clock output to start high or start low.
[4] = 0; start low (default).
[4] = 1; start high.
19A [3:0] |Divider 3 phase offset Phase offset (default: 0x0).
19B [2] Channel 3 power-down Channel 3 powers down.
[2] = 0; normal operation (default).
[2] = 1; powered down. (OUT9/OUT9, OUT10/OUT10, and OUT11/OUTI1 are also put into
safe power-down mode by setting this bit.)
19B [1] Channel 3 direct-to-output Connects OUT9, OUT10, and OUT11 to Divider 3 or directly to VCO or CLK.
[11=0; OUT9, OUT10, and OUT11 are connected to Divider 3 (default).
11=1;
Ef]()xlE’l [1:0] = 10b, the VCO is routed directly to OUT9, OUT10, and OUTI1.
If 0x1E1[1:0] = 00b, the CLK is routed directly to OUT9, OUT10, and OUT11.
If Ox1E1[1:0] = 01b, there is no effect.
19B [0] Disable Divider 3 DCC Duty-cycle correction function.
[0] =0; enable duty-cycle correction (default).
[0] = 1; disable duty-cycle correction.

% 56.VCO A% & CLK A A

Reg.

Addr

(Hex) |Bit(s) |[Name Description

1E0  [[2:0] |VCO divider 2] [1] [0] Divide
0 0 2 (default)
0 1 3
1 0 4
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0 1 1 5
1 0 0 6
1 0 1 Output static
1 1 0 1 (bypass)
1 1 1 Output static
1E1 [4] Power-down clock input section Powers down the clock input section (including CLK buffer, VCO divider, and CLK tree).
[4] = 0; normal operation (default).
[4] = 1; power down.
1E1  |[3] Power-down VCO clock interface Powers down the interface block between VCO and clock distribution.
[3] = 0; normal operation (default).
[3]=1; power down.
1E1 |[2] Power-down VCO and CLK Powers down both VCO and CLK input.
[2] = 0; normal operation (default).
[2] = 1; power down.
1E1 |[1] Select VCO or CLK Selects either the VCO or the CLK as the input to VCO divider.
[1]=0; select external CLK as input to VCO divider (default).
[1] = 1; select VCO as input to VCO divider; cannot bypass VCO divider when this is
selected. This bit must be set to use the PLL with the internal VCO.
1E1 |[0] Bypass VCO divider Bypasses or uses the VCO divider.
[0] = 0; use VCO divider (default).
[0] = 1; bypass VCO divider; cannot select VCO as input when this is selected.

RET.VAT L

Reg.

Addr

(Hex) |Bit(s) |Name Description

230 (3] Disable power-on SYNC Power-on SYNC mode. Used to disable the antiruntpulse circuitry.

[3] = 0; enable the antiruntpulse circuitry (default).
[3] = 1; disable the antiruntpulse circuitry.

230 |[2] Power-down SYNC Powers down the SYNC function.

[2] = 0; normal operation of the SYNC function (default).
[2] = 1; power-down SYNC circuitry.

230 |[1] Power-down distribution reference Powers down the reference for the distribution section.

[1] = 0; normal operation of the reference for the distribution section (default).
[1]=1; powers down the reference for the distribution section.

230 {[0] Soft SYNC The soft SYNC bit works the same as the SYNC pin, except that the polarity of the bit
is reversed; that is, a high level forces selected channels into a predetermined static
state, and a 1-to-0 transition triggers a SYNC.

[0] = 0; same as SYNC high.
[0] =1; same as SYNC low.

RE8.LL X DEH

Reg.

Addr

(Hex) |Bit(s) |Name Description

232 |[0] I0_UPDATE |This bit must be set to 1 to transfer the contents of the buffer registers into the active registers. This happens

on the next SCLK rising edge. This bit is self-clearing; that is, it does not have to be set back to 0.
[0] =1 (self-clearing); update all active registers to the contents of the buffer registers.
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(Hex) |Bit(s) |Name Description

A00 to EEPROM Buffer The EEPROM buffer segment section stores the starting address and number of bytes that are to be

Al6 Segment Register 1 stored and read back to and from the EEPROM. Because the AD9520 register space is noncontiguous,
to EEPROM Buffer the EEPROM controller needs to know the starting address and number of bytes in the AD9520 register
Segment Register 23 space to store and retrieve from the EEPROM. In addition, there are special instructions for the EEPROM

controller, operational codes (that is, [O_UPDATE and end-of-data) that are also stored in the EEPROM
buffer segment. The on-chip default setting of the EEPROM buffer segment registers is designed such

that all registers are transferred to/from the EEPROM, and an I0_UPDATE is issued after transfer. See the
Programming the EEPROM Buffer Segment section for more information.

# 60.EEPROM il

Reg.
Addr
(Hex) |Bit(s) |[Name Description
B00 |[0] STATUS_EEPRO | This read-only register indicates the status of the data transferred between the EEPROM and the buffer
M register bank during the writing and reading of the EEPROM. This signal is also available at the STATUS pin
(read-only) when 0x01D[7] is set.
[0] = 0; data transfer is done.
[0] = 1; data transfer is not done.
BO1 |[0] EEPROM This read-only register indicates an error during the data transferred between the EEPROM and the buffer.
data error [0] = 0; no error. Data is correct.
(read-only) .
[0] = 1; incorrect data detected.
B02 |[1] Soft EEPROM When the EEPROM pin is tied low, setting Soft EEPROM resets the AD9520 using the settings saved in EEPROM.
[1] = 1; soft reset with EEPROM settings (self-clearing).
B02 |[0] Enable EEPROM  |Enables the user to write to the EEPROM.
write [0] = 0; EEPROM write protection is enabled. User cannot write to EEPROM (default).
[0] = 1; EEPROM write protection is disabled. User can write to EEPROM.
B03 |[0] REG2EEPROM Transfers data from the buffer register to the EEPROM (self-clearing).
[0] = 1; setting this bit initiates the data transfer from the buffer register to the EEPROM (writing process);
it is reset by the I?C master after the data transfer is done.
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Model

Temperature Range

Package Description

Package Option

AD9520-0BCPZ!
AD9520-0BCPZ-REEL7'
AD9520-0/PCBZ!

—40°C to +85°C
—40°C to +85°C

64-Lead Lead Frame Chip Scale Package (LFCSP_VQ)
64-Lead Lead Frame Chip Scale Package (LFCSP_VQ)
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CP-64-4
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