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%

FRCHRENRVIRY | typ X VS= 33 V+5%, VS<VCP<525V, To=25°C, RSET=4.12kQ, CPRSET=5.1kQ ® & & DM, Fz/\(min)& B
R(max)ffiid, VS & Ta (—40°C~+85°C) D275 B TOAE,

EREH
= 1.
Parameter Min Typ Max Unit | Test Conditions/Comments
\& 3135 33 3465 |V 33V+5%
VCP A 5.25 \% This is nominally 3.3 Vto 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_Isb = 600 pA);
actual current can be calculated by CP_lIsb = 3.06/CPRSET; connect to ground
BYPASS Pin Capacitor 220 nF Bypass for internal LDO regulator; necessary for LDO stability; connect to ground
PLL #i%
®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 —60 dBc/Hz | LVDS output; fyco = 2750 MHz; four = 685MHz
Phase Noise @ 100 kHz Offset -118 dBc/Hz | LVDS output; fyco = 2750 MHz; four = 685MHz
Phase Noise @ 1 MHz Offset -135 dBc/Hz | LVDS output; fyco = 2750 MHz; four = 685MHz
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 Ve (self-bias voltage)
Input Sensitivity 280 mV p-p
Self-Bias Voltage, REFIN 1.35 1.60 1.75 A\ Self-bias voltage of REFIN!
Self-Bias Voltage, REFIN 1.30 1.50 1.60 v Self-bias voltage of REFIN!
Input Resistance, REFIN 4.0 4.8 59 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)with DC 10 250 MHz Slew rate must be > 50 V/us
Offset Off)
Input Frequency (AC-Coupledwith DC 250 MHz Slew rate must be > 50 V/us, and input amplitude sensitivity
Offset On) 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 with DC 0.55 3.28 Vp-p VIH should not exceed VS
Offset Off)
Input Sensitivity (AC-Coupled with DC 1.5 2.78 Vp-p VIH should not exceed VS
Offset On)
Input Logic High, DC Offset Off 2.0 v
Input Logic Low, DC Offset Off 0.8 \Y%
Input Current —-100 +100 HA
Input Capacitance 2 pF Each pin, REFIN (REF 1)/m (REF2)
Crystal Oscillator
Crystal Resonator Frequency Range 16.62 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
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
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Parameter Min Typ Max Unit Test Conditions/Comments
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 I¢p is possible by changing
CPRSET
Absolute Accuracy 2.5 % Charge pump voltage set to Vp/2
CPRSET Range 2.7 10 kQ
Icp High Impedance Mode Leakage 1 nA
Sink-and-Source Current Matching 1 % 0.5 V<V <VCP—-0.5V; V¢ is the voltage on the CP
(chargepump) pin; VCP is the voltage on the VCP power supply pin
Icp vs. Vep 1.5 % 05V<Vep<VCP-05V
Icp vs. Temperature 2 % Vepr=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 =4 DM (4/5) 1000 MHz
P=8DM (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 52
000 Off
001 385 ps
010 504 ps
011 623 ps
100 743 ps
101 866 ps
110 989 ps
111 1112 ps
PLL R DIVIDER DELAY Register 0x019[5:3]; see Table 52
000 Off
001 365 ps
010 486 ps
011 608 ps
100 730 ps
101 852 ps
110 976 ps
111 1101 ps
PHASE OFFSET IN ZERO DELAY REF refers to REFIN (REF1)/REFIN (REF2)
Phase Offset (REF-to-LVDS Clock OutputPins) in | 1890 2348 3026 ps When N delay and R delay are bypassed
Internal Zero Delay Mode
Phase Offset (REF-to-LVDS Clock OutputPins) in | 900 1217 1695 ps When N delay = Setting 111 and R delay is bypassed
Internal Zero Delay Mode
Phase Offset (REF-to-CLK Input Pins) in 318 677 1085 ps When N delay and R delay are bypassed
External Zero Delay Mode
Phase Offset (REF-to-CLK Input Pins) in -329 +33 +360 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/Phase The PLL in-band phase noise floor is estimated bymeasuring the
Frequency Detector (In-Band Means Within in-band phase noise at the output of the VCO and subtracting 20
the LBW of the PLL) log(N) (where N is the value of the N divider)
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Parameter Min Typ Max Unit Test Conditions/Comments
@ 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(ferp) is
anapproximation 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 the 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] = Ob
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 thresholdto 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 REFINOHE /LT « XA T R« RBA v M, ANA—T U RETOF ¥ XY 7 %BGIET 57200 LA 7y hEETHY £7,
PFVH I 1y Z R OREDREIED 729121, PR JAEKOAMIZ, vy s—T v uy ZEHE D REVKRERSH Y £,
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90vYIAA
= 3.
Parameter Min Typ Max Unit Test Conditions/Comments
CLOCK INPUTS (CLK, CLK) 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 withslew rates > 1
V/ns
Input Level, Differential 2 V p-p Larger voltage swings can turn on the protection diodesand can degrade
jitter performance
Input Common-Mode Voltage, Veum 1.3 1.57 1.8 A% Self-biased; enables ac coupling
Input Common-Mode Range, Vemr 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
"HIMHZ AT Clt. AN % DCAEAT D 0ERH Y £, Vel &2 L9 ICHEESSBETT,

oy odn
= 4.
Parameter Min Typ Max Unit Test Conditions/Comments
LVDS CLOCK OUTPUTS Termination = 100 Q across differential pair
OuUTO0, OUTI, OUT2, OUT3, OUT4, OUT5,0UT6, Differential (OUT, OUT)
OUT7, OUT8, OUTY, OUT10, OUT11
Output Frequency, Maximum 800 MHz | The AD9522 outputs toggle at higher frequencies, but the
output amplitude may not meet the Vop specification
Output Differential Voltage, Vop 247 360 454 mV See Figure 21
Delta Vop 25 mV
Output Offset Voltage, Vos 1.125 1.25 1.375 \%
Delta Vg 25 mV
Short-Circuit Current, Isa, Isp 14 24 mA Output shorted to GND
CMOS CLOCK OUTPUTS
OUTO0A, OUTOB, OUT1A, OUT1B, OUT2A, Single-ended; termination = 10 pF
OUT2B, OUT3A, OUT3B, OUT4A, OUT4B,
OUT5A, OUT5B, OUT6A, OUT6B, OUT7A,
OUT7B, OUTS8A, OUT8B, OUT9A,
OUT9B,0UT10A, OUT10B, OUT11A, OUT11B
Output Frequency 250 MHz See Figure 22
Output Voltage High, Vou VS -0.1 \% @ 1 mA load
Output Voltage Low, VoL 0.1 \% @ 1 mA load
Output Voltage High, Vou 2.7 \% @ 10 mA load
Output Voltage Low, VoL 0.5 \% @ 10 mA load
Rev. 0 — 7/81 —
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B4 S UTHEE
5.
Parameter Min Typ Max Unit Test Conditions/Comments
LVDS OUTPUT RISE/FALL TIMES Termination = 100 Q across differential pair
Output Rise Time, trp 150 350 ps 20% to 80%, measured differentially
Output Fall Time, trp 150 350 ps 80% to 20%, measured differentially
PROPAGATION DELAY, typs, CLK-TO-LVDS OUTPUT
For All Divide Values 1866 2313 2812 ps High frequency clock distribution configuration
1808 2245 2740 ps Clock distribution configuration
Variation with Temperature 1 ps/°C
OUTPUT SKEW, LVDS OUTPUTS' Termination = 100 Q across differential pair
LVDS Outputs That Share the Same Divider 7 60 ps
LVDS Outputs on Different Dividers 19 162 ps
All LVDS Outputs Across Multiple Parts 432 ps
CMOS OUTPUT RISE/FALL TIMES Termination = open
Output Rise Time, trc 625 835 ps 20% to 80%; Croap = 10 pF
Output Fall Time, trc 625 800 ps 80% to 20%; Croap = 10 pF
PROPAGATION DELAY, temos, CLK-TO-CMOS OUTPUT Clock distribution configuration
For All Divide Values 1913 2400 2950 ps
Variation with Temperature 2 ps/°C
OUTPUT SKEW, CMOS OUTPUTS'
CMOS Outputs That Share the Same Divider 10 55 ps
All CMOS Outputs on Different Dividers 27 230 ps
All CMOS Outputs Across Multiple Parts 500 ps
OUTPUT SKEW, LVDS-TO-CMOS OUTPUT' All settings identical; different logic type
Outputs That Share the Same Divider =31 +152  +495 ps LVDS to CMOS on the same part
Outputs That Are on Different Dividers -193  +160  +495 ps LVDS to CMOS on the same part

VA AF 2 —iF, R UEE IR THET 5B TOMEED 2 O R RBE S AEOZETT,

A
I
)
X

Y

|~— tcmos —

07219-060

2CLKICLKA S 7 Oy Y HAETORA I V4, Div=1
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o0y HADORE/ 4 XEN(SEEY 23>, VCO FEBRIIEMER)

x 6.
Parameter Min Typ Max Unit Test Conditions/Comments
CLK-TO-LVDS ADDITIVE PHASE NOISE Distribution section only; does not include PLL and VCO
CLK = 1.6 GHz, Output = 800 MHz Input slew rate > 1 V/ns
Divider =2
@ 10 Hz Offset -100 dBc/Hz
@ 100 Hz Offset -110 dBc/Hz
@ 1 kHz Offset -117 dBc/Hz
@ 10 kHz Offset -126 dBc/Hz
@ 100 kHz Offset -134 dBc/Hz
@ 1 MHz Offset —-137 dBc/Hz
@ 10 MHz Offset —147 dBc/Hz
@ 100 MHz Offset —148 dBc/Hz
CLK = 1 GHz, Output =200 MHz Input slew rate > 1 V/ns
Divider =5
@ 10 Hz Offset —111 dBc/Hz
@ 100 Hz Offset —123 dBc/Hz
@ 1 kHz Offset —132 dBc/Hz
@ 10 kHz Offset —141 dBc/Hz
@ 100 kHz Offset —146 dBc/Hz
@ 1 MHz Offset —-150 dBc/Hz
>10 MHz Offset —-156 dBc/Hz
CLK-TO-CMOS ADDITIVE PHASE NOISE Distribution section only; does not include PLL and VCO
CLK = 1 GHz, Output = 500 MHz Input slew rate > 1 V/ns
Divider =2
@ 10 Hz Offset -102 dBc/Hz
@ 100 Hz Offset —-114 dBc/Hz
@ 1 kHz Offset -122 dBc/Hz
@ 10 kHz Offset -129 dBc/Hz
@ 100 kHz Offset —-135 dBc/Hz
@ 1 MHz Offset —140 dBc/Hz
>10 MHz Offset —-150 dBc/Hz
CLK = 1 GHz, Output = 50 MHz Input slew rate > 1 V/ns
Divider =20
@ 10 Hz Offset —-125 dBc/Hz
@ 100 Hz Offset —-136 dBc/Hz
@ 1 kHz Offset —144 dBc/Hz
@ 10 kHz Offset —152 dBc/Hz
@ 100 kHz Offset —-157 dBc/Hz
@ 1 MHz Offset —-160 dBc/Hz
>10 MHz Offset —164 dBc/Hz
Rev. 0 — 9/81 —
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9 0y HADH#EREIIE/ 4 X(NE VCO M)

=7
Parameter Min Typ Max Unit Test Conditions/Comments
LVDS ABSOLUTE PHASE NOISE Internal VCO; VCO divider = 4; LVDS output and for
loop bandwidths < 1 kHz
VCO =2950 MHz; Output = 737.5 MHz
@ 1 kHz Offset =59 dBc/Hz
@ 10 kHz Offset =90 dBc/Hz
@ 100 kHz Offset -115 dBc/Hz
@ 1 MHz Offset —-133 dBc/Hz
@ 10 MHz Offset —146 dBc/Hz
(@ 40 MHz Offset -149 dBc/Hz
VCO = 2750 MHz; Output = 685 MHz
@ 1 kHz Offset —60 dBc/Hz
@ 10 kHz Offset -92 dBc/Hz
@ 100 kHz Offset -118 dBc/Hz
@ 1 MHz Offset —-135 dBc/Hz
@ 10 MHz Offset —148 dBc/Hz
@ 40 MHz Offset —-151 dBc/Hz
VCO = 2550 MHz; Output = 632.5 MHz
@ 1 kHz Offset —64 dBc/Hz
@ 10 kHz Offset -95 dBc/Hz
@ 100 kHz Offset -120 dBc/Hz
@ 1 MHz Offset -137 dBc/Hz
@ 10 MHz Offset —148 dBc/Hz
@ 40 MHz Offset —-151 dBc/Hz

20y HADEMERES v 2 (N VCO Z2FEAL T/ Oy Y £54E)

8.
Parameter Min Typ Max Unit Test Conditions/Comments
LVDS OUTPUT ABSOLUTE TIME JITTER Application example based on a typicalsetup
where the reference source is clean, so a wider
PLL loop bandwidth is used; reference = 15.36
MHz; R DIV = 1
VCO = 2949 MHz; LVDS = 245.76 MHz; PLL LBW = 55 kHz 187 fs rms Integration BW =200 kHz to 10 MHz
352 fs rms Integration BW = 12 kHz to 20 MHz
VCO =2580 MHz; LVDS = 122.88 MHz; PLL LBW = 55 kHz 166 fs rms Integration BW = 200 kHz to 10 MHz
321 fs rms Integration BW = 12 kHz to 20 MHz
VCO = 2580 MHz; LVDS = 61.44 MHz; PLL LBW = 55 kHz 218 fs rms Integration BW = 200 kHz to 10 MHz
378 fs rms Integration BW = 12 kHz to 20 MHz

Y0y HADEMEES v 2 (R VCO £2FEALTI/ OV I £ Y—2F v D)

®9.
Parameter Min Typ Max | Unit Test Conditions/Comments
LVDS OUTPUT ABSOLUTE TIME JITTER Application example based on a typicalsetup where
the reference source is jittery, so a narrower PLL
loop bandwidth is used; reference = 19.44 MHz; R
DIV =162
VCO =2799 MHz; LVDS = 155.52 MHz; PLL LBW = 1.8 kHz 617 fs rms Integration BW = 12 kHz to 20 MHz
VCO =2580 MHz; LVDS = 122.88 MHz; PLL LBW = 1.8 kHz 514 fs rms Integration BW = 12 kHz to 20 MHz
Rev. 0 — 10/81 —
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90y HADEMEE D v 2 (5411 VCXO 2EAL T O Y ) 2RE)

% 10.
Parameter Min Typ Max Unit Test Conditions/Comments
LVDS OUTPUT ABSOLUTE TIME JITTER Application example based on a typical setup using anexternal
245.76 MHz VCXO (Toyocom TCO-2112); reference = 15.36 MHz;
RDIV=1
LVDS =245.76 MHz; PLL LBW = 125 Hz 87 fs rms Integration BW =200 kHz to 5 MHz
108 fs rms Integration BW = 200 kHz to 10 MHz
146 fs rms Integration BW = 12 kHz to 20 MHz
LVDS =122.88 MHz; PLL LBW = 125 Hz 120 fs rms Integration BW =200 kHz to 5 MHz
151 fs rms Integration BW = 200 kHz to 10 MHz
207 fs rms Integration BW = 12 kHz to 20 MHz
LVDS =61.44 MHz; PLL LBW = 125 Hz 157 fs rms Integration BW = 200 kHz to 5 MHz
210 fs rms Integration BW =200 kHz to 10 MHz
295 fs rms Integration BW = 12 kHz to 20 MHz
Yy HAORMY v 2EMVCO S AR ZIEFER)
=11,
Parameter Min Typ Max Unit Test Conditions/Comments
LVDS OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include PLL and VCO;
measured at rising edge of clock signal
CLK = 622.08 MHz 69 fs rms Integration bandwidth = 12 kHz to 20 MHz
Any LVDS Output = 622.08 MHz
Divide Ratio = 1
CLK = 622.08 MHz 116 fs rms Integration bandwidth = 12 kHz to 20 MHz
Any LVDS Output = 155.52 MHz
Divide Ratio =4
CLK = 100 MHz 263 fs rms Calculated from SNR of ADC method
Any LVDS Output = 100 MHz Broadband jitter
Divide Ratio =1
CLK = 500 MHz 242 fs rms Calculated from SNR of ADC method
Any LVDS 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 289 fs rms Calculated from SNR of ADC method
Any CMOS Output Pair = 100 MHz Broadband jitter
Divide Ratio =2
YAy HAOERET Y 2 EN(VCO A%z EHER)
* 12
Parameter Min Typ Max Unit Test Conditions/Comments
LVDS OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include PLL and
VCO,; uses rising edge of clock signal
CLK =500 MHz; VCO DIV = 5; LVDS = 100 MHz;Bypass 248 fs rms Calculated from SNR of ADC method (broadband
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;Bypass 290 fs rms Calculated from SNR of ADC method (broadband
Channel Divider; Duty-Cycle Correction = Off jitter)
CLK =200 MHz; VCO DIV = 1; CMOS = 100 MHz;Bypass 288 fs rms Calculated from SNR of ADC method (broadband
Channel Divider; Duty-Cycle Correction = Off jitter)
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SYFIL-arbka—)L - IR—+—SPI E—
= 13.

F

Parameter Min

Typ Max

Unit

Test Conditions/Comments

CS (INPUT)
Input Logic 1 Voltage 2.0
Input Logic 0 Voltage
Input Logic 1 Current
Input Logic 0 Current

Input Capacitance

—-110

HA
LA

pF

CS has an internal 30 kQ pull-up resistor

The minus sign indicates that current is flowing out ofthe
AD9522, which is due to the internal pull-up resistor

SCLK (INPUT) IN SPI MODE

Input Logic 1 Voltage 2.0
Input Logic 0 Voltage
Input Logic 1 Current
Input Logic 0 Current
Input Capacitance

0.8
110

SCLK has an internal 30 kQ pull-down resistor in SPI mode, but
not in 12C mode

SDIO (WHEN AN INPUT IN BIDIRECTIONAL
MODE)

Input Logic 1 Voltage 2.0
Input Logic 0 Voltage
Input Logic 1 Current
Input Logic 0 Current
Input Capacitance

0.8

SDIO, SDO (OUTPUTS)
Output Logic 1 Voltage 2.7
Output Logic 0 Voltage

0.4

TIMING
Clock Rate (SCLK, 1/tscik)
Pulse Width High, tuicu 16
Pulse Width Low, tiow 16
SDIO to SCLK Setup, tps 4
SCLK to SDIO Hold, tpy 0
SCLK to Valid SDIO and SDO, tpy
CS to SCLK Setup and Hold, ts, tc 2
CS Minimum Pulse Width High, tewn 3

25

MHz
ns
ns
ns
ns
ns
ns

ns

SYF7IL-arvka—)L - R—k—2C E—FK

*14.

Parameter

Min

Typ

Max

Unit

Test Conditions/Comments

SDA, SCL (WHEN INPUTTING DATA)
Input Logic 1 Voltage
Input Logic 0 Voltage
Input Current with an Input Voltage Between 0.1 x VS and 0.9 x VS
Hysteresis of Schmitt Trigger Inputs

Pulse Width of Spikes That Must Be Suppressed by the Input
Filter, tspIKE

0.7 x VS

-10
0.015 x VS

03 xVS
+10

50

pA

ns

SDA (WHEN OUTPUTTING DATA)
Output Logic 0 Voltage at 3 mA Sink Current

Output Fall Time from VIHun to VILyax with a BusCapacitance
from 10 pF to 400 pF

20+0.1 Gy

0.4
250

ns

Cy, = capacitance of one bus line in pF

TIMING

Clock Rate (SCL, fioc)
Bus Free Time Between a Stop and Start Condition, tipie
Setup Time for a Repeated Start Condition, tger; str

Rev. 0

1.3
0.6
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Parameter Min Typ Max Unit | Test Conditions/Comments
Hold Time (Repeated) Start Condition (After This Period, the 0.6 us
First Clock Pulse Is Generated), tuip, str

Setup Time for Stop Condition, tsgr. stp 0.6 us

Low Period of the SCL Clock, tiow 1.3 us

High Period of the SCL Clock, tuicn 0.6 us

SCL, SDA Rise Time, trise 20 +0.1 Cy 300 ns

SCL, SDA Fall Time, trarL 20+0.1C, 300 ns

Data Setup Time, tsgr. pat 120 ns This is a minor deviation from the original
I2C specification of 100 ns minimum

Data Hold Time, turp; pat 140 880 ns This is a minor deviation from the original
I2C specification of 0 ns minimum'

Capacitive Load for Each Bus Line, C, 400 pF

' PCHBRCHEV, SCLONMEH TN =y POREHEKZ T Y v DT 5720, PCvAL— « T30 AL,

bHERT DRENDH Y £,

Rev. 0
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PD. SYNC. RESETO&E Y

%* 15.

Parameter Min Typ Max | Unit Test Conditions/Comments

INPUT CHARACTERISTICS Each of these pins has a 30 k< internal pull-up resistor

Logic 1 Voltage 2.0 \%
Logic 0 Voltage 0.8 \%
Logic 1 Current 1 LA
Logic 0 Current -110 LA The minus sign indicates that current is flowing out ofthe
AD9522, 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

YT -HR—b-tYy 7Y T - E: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 \% VS is the voltage on the VS pin

Logic Level 2 04 xVS 0.65 x VS \% User can float these pins to obtain Logic Level '%; if floating this pin, usershould
connect a capacitor to ground

Logic Level 1 0.8 xVS \4

LD, STATUS, REFMON Q& E >

= 17.

Parameter Min Typ Max | Unit | Test Conditions/Comments

OUTPUT CHARACTERISTICS When selected as a digital output (CMOS); there are othermodes
in which these pins are not CMOS digital outputs;see Table 52,
0x017, 0x01A, and 0x01B

Output Voltage High, Vou 2.7 A%
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 detectmode; usually
debug mode only; beware that spurs cancouple to output when any
of these pins are toggling

ANALOG LOCK DETECT

Capacitance 3 pF On-chip capacitance; used to calculate RC time constantfor 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 thepresence of the
reference

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

LD PIN COMPARATOR

Trip Point 1.6 \Y%
Hysteresis 260 mV

HEEN

% 18.

Parameter Min Typ Max | Unit | Test Conditions/Comments

POWER DISSIPATION, CHIP Does not include power dissipated in external resistors; all LVDSoutputs

terminated with 100 Q across differential pair; all CMOSoutputs have 10 pF

Rev. 0 — 14/81 —
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Parameter Min Typ Max | Unit | Test Conditions/Comments
capacitive loading
Power-On Default 0.88 1.0 w No clock; no programming; default register values
PLL Locked; One LVDS Output Enabled 0.54 0.63 \\% frer = 25 MHz; four = 250 MHz; VCO = 2750 MHz; VCO divider = 2; one
LVDS output and output divider enabled; zero delay off; Icp = 4.8 mA
PLL Locked; One CMOS Output Enabled 0.55 0.66 \\% frer = 25 MHz; four = 62.5 MHz; VCO = 2750 MHz; VCO divider = 2;0one
CMOS output and output divider enabled; zero delay off; Icp = 4.8 mA
Distribution Only Mode; VCO Divider On; One 036 043 \\% feix = 2.4 GHz; four = 200 MHz; VCO divider = 2; one LVDS output and
LVDS Output Enabled output divider enabled; zero delay off
Distribution Only Mode; VCO Divider Off; One 0.33 0.4 \\% feix = 2.4 GHz; four = 200 MHz; VCO divider bypassed; one LVDS output
LVDS Output Enabled and output divider enabled; zero delay off
Maximum Power, Full Operation 1.1 1.3 W PLL on; internal VCO = 2750 MHz; VCO divider = 2; all channeldividers
on; 12 LVDS outputs @ 125 MHz; zero delay on
PD Power-Down 35 50 mW | PD pin pulled low; does not include power dissipated in termination
resistors
PD Power-Down, Maximum Sleep 27 43 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 8 23 mW | PLL operating; typical closed-loop configuration
POWER DELTAS, INDIVIDUAL Power delta when a function is enabled/disabled
FUNCTIONS
VCO Divider On/Off 33 43 mW VCO divider not used
REFIN (Differential) Off 25 31 mW | Delta between reference input off and differential referenceinput mode
REF1, REF2 (Single-Ended) On/Off 16 22 mW | Delta between reference inputs off and one singled-endedreference enabled;
double this number if both REF1 and REF2are powered up
VCO On/Off 60 95 mW Internal VCO disabled; CLK input selected
PLL Dividers and Phase Detector On/Off 54 67 mW PLL off to PLL on, normal operation; no reference enabled
LVDS Channel 118 146 mW No LVDS output on to one LVDS output on; channel divider set to 1
LVDS Driver 11 15 mW Second LVDS output turned on, same channel
CMOS Channel 120 154 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 16 30 mW Additional CMOS outputs within the same channel turned on
Channel Divider Enabled 33 40 mW Delta between divider bypassed (divide-by-1) and divide-by-2 todivide-by-
32
Zero Delay Block On/Off 30 35 mW
Rev. 0 — 15/81 —
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s EKER

*19.

WithRespec
Parameter or Pin tto Rating
VS GND —03Vto+3.6 V
VCP, CP GND —-03Vto+5.8V
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, O 0, OUT1, OU GND —-03VtoVS+03V
OUT2, OUT2, OUT3, O UT3
OUT4, OU , OUTS, OUTS,
ouTe, OUT6, OUT7, OUT7,
OUTS, OUT8, OUT9, OUTY,
OUT10, OUT10, OUT11, OUT11
SYNC, RESET, PD GND —03VtoVS+03V
REFMON, STATUS, LD GND —03VtoVS+03V
SPO, SP1, EEPROM GND —-03VtoVS+03V
Junction Temperaturel 150°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (10 sec) 300°C

LR R R EREBZ DA NV RAENZ D ET A AZE
IR BEEEZ 5252 08D £, ZOREITA ML AT
DREDOHEZBNETIHHLOTHY, ZOMEROEMEDE Y &~
a VNCRETHAEEEU LETOT AL ZEEZEDTZH D TIE

HYFEFEA, T R RREEMER R K ERREBIZE S &7
A ADGHEMEICHEE 52 7,

2K

HIEFLOWEIL. JEDEC JESD51-2 [ HEHL L T H4KZ2¥5 D JEDEC

JESD51-5 282P F A | « R — %Tﬁmo#ﬁ_owfm\ﬁﬁ%
DT arEZRLTIEZN,

% 20.
Package Type 0;a Unit
64-Lead LFCSP (CP-64-4) 22 °C/W

ESD D&

1 Ol PV TIEE 20 2B L T IZEL,

Rev. 0

ESD ($EMFE) OEBELZITTWVWT A A
ATY, B EHNZT AL AREEAR— R
. RSNV EEHETHZENH0 F
A 9, AREG IS B ORI CTH D ESD
RHEMBE AR L TITWETR, T 2N
‘% \ FZ RN —DFRERE L - T 6. HBIE
EEUDAREMERHY 9, LEN-T,
RELALOHEREIR T 2 51k % 728, ESD %t
T 5 PRARE AL e BB L
3 I

— 16/81 —
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EVEES K UE HEEEHHA

R21.E U #BEDHHA

SCLK/SCL 16

BYPASS 10

(2]
o
©CONOUAWN=S

VS 11
VS 12
CLK 13
CLK 14
CS 15

NOTES

1. EXPOSED DIE PAD MUST BE CONNECTED TO GND.

O~

H 64 REFIN (REF1)
H 63 REFIN (REF2)

H 62 CPRSET

B 55 OUTO (OUTOB)

H 54 VS

H 52 OUT1 (OUT1B)
H 51 ouT2 (OUT24)

H 50 OUT2 (OUT28B)

H 56 OuTO (OUT0A)
H 49 Vs

H 53 OUT1 (OUT1A)

PIN 1 OUT3 (OUT3A)
INDICATOR OUT3 (OUT3B)
Vs
OUT4 (OUT4A)
OUT4 (OUT4B)
OUTS5 (OUT5A)
AD9522 OUTS5 (OUT5B)
TOP VIEW 40 xg
(Not to Scale) ouUTE (OUTSB)
OUTS (OUT8A)
OUT7 (OUT7B)
OUT7 (OUT7A)
Vs
OUT6 (OUT6B)
OUT6 (OUT6A)
1
NOODOTANMITLONDDO =N
FEFFANNNNNNNNN®®®
32252 3hiesmszEIa?
DHOPIAgd m” ST
o all 23 EEEE
= w (e Xe) 2222
a w == 0000
» ol ===
SF SlecT
olo 5555
olo olo

07219-003

5. ECE

AN | B
v &5 Vil B4 i B
1, 11, 12, I CER \E 33VERE Y,
2732, 35.
40, 41,
46, 49,
54, 57,
60, 61
2 0 33V CMOS | REFMON V77 L REEE=Z—(HN), 2O L, BHROBRITRER N N 2> T
T
3 o 3.3VCMOS | LD vy T, 2O IR, BEOBRRRERE N ERF>TnET,
4 I IR VvCp Fx— « R FOBF(CP), VS<VCP<50V, PLL Z{EH L2WEAIEL VCP % 3.3
VI T D HERH Y F7,
5 0 N—=>7+7 | CP F =T - KT (A, ZOEAIIMBTL—T « T4V BITHFELE T, PLL%
S IVH FERLARNWE XX, ZOEVEMOEEICT I ENTEET,
6 o 33 VCMOS | STATUS Ty TN AT — 5 A,
I 33VCMOS | REF_SEL Y77 LA -®LZ b, REFI(B—+ LYL)ET2Z REF2 (N1« LAUL) BB L
FT, ZOEUITIL30KkQ ORI T NV F T ARTIB N TWET,
8 I 33VCMOS | SYNC voa T AR =2 T s R RE— R — ZOE i id~v == 7 VE AR
WHEE, v=aT7 N - K=V A== ShEd, 77747 -a—, D
EAZIE 30 kQ DN 7 VT THERBUM W TV ET,
9 I N—F 7 | LF =T« T 4 VE (AT, WNERT VCO FIEIEE / — RicEf STV E T,
S IV
10 0] NL—7 7 | BYPASS OBV EMF ST, 220nFOa TP TLDOR2 7 T 7y R A LET,
S IVH PLLZEH L72WVWE XX, 2OV EMBKOEZICTHIENTEET,
13 I @z ny | CLK CLKEFlABHET, oIz ay 7 5t 7 v a Y OEBANICRY £7,

Rev. 0
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AN | Bv
[V 222 Vaj FALT k=2 A
VN
14 I /)7 oy | CLK CLKEMARADET, 2O Ir Y 2587 v a L OEBMANCAEY £+, +
7 NTJ VI NT L KA CLK B ZERi T 5613, 20O 7T 0 ROMIZ 0.1 uF
DINA IR« AT oY a3 LT TE &0,
15 I 33VCMOS | CS SUTFAL-avbr— e B b DF TS BT N, FIF 4T e O—, TOF
ATIE30kQ ONET T v TSN TOET,
16 I 3.3VCMOS | SCLK/SCL VUTIN e aryia—b - R— DI vy 7{FHE, SPIE— RKTiE, ZOE I 30
kQ T E T ARSI TWNET, PCE— R T ﬁ4 VE—H R T,
17 /0 3.3VCMOS | SDIO/SDA VUT e b= R—= DM GHT) TI - F—2 NS/,
18 0o 33VCMOS | SDO YT Ty ha— - B FOHEFEY T - F— T,
19. 59 I GND GND S5EmL R B
20 I 3LL . SP1 SPIEIZPCE LV T I e f v F—T 2—A « R— L LTGEIRL, PCE— FTIE
(=4 PCAL—7 « 7 RLAZERLET, 3L~ -y s, ZOEIINETEH—
T en Tyl e LYLIIARA T AINTWET,
21 I 3L . SPO SPIE/IZRCEV VTN e A HZ—Tx2—A R R— & LTHEINL, RCE—FT
=R FRCAL—7 - 7 FLAZERLET, 3L~ L - vy 7, ZOEVINETH
=T em Yy LY, T ASR TV E T,
22 I 3.3VCMOS | EEPROM ZOEVEN c LYLZERET S E, Uy MBEWELR AT v Ta—
K92 N EEPROM IZHSH S TWVWA L AZERNBIR S NET, 2O %1
—  LoULICERET D &L ADISR2 1IN —T v /)y R N— K - — R &
NETT7HN0 b s LA EER—RLET, ZOEITIE30kQONE T L T
UHHIBMT DTV E T,
23 I 33VCMOS | RESET Fo T VY, TIVTF47 -1 —, ZOETIEI0kQ DN LT~ T
BTV ET,
24 I 33VCMOS | PD Fo S e RT—F T TIF 4T em—, ZOEUIIEI0KQOPNE ST S
HHAMT DN TUVET,
25 o LVDS £7- | OUT9 (OUT9A) suay WA, Zovix, EBLVDS o lE x> /v K CMOS H
1% CMOS HE LTt EnTEET,
26 0 LVDS £7= | OUT9 (OUTIB) | s v 7)), ZOE ik, 5B LVDS o lE =130 7 L= K CMOS H
1% CMOS HELTHKT N TEET,
28 o LVDS £7= | OUTIO(OUTI0A) | 7w v 7)), ZoOv ik, 28 LVDS H D ik 1% > 7L K CMOS H
1% CMOS HELTHKT N TEET,
29 o LVDS £7= | OUTIO(OUTIOB) | 7w v 7)), ZdOv ik, 28 LVDS H D ik -1y > 7 v K CMOS H
1% CMOS HE LTt EnTEET,
30 o LVDS £7= | OUTIL (OUTIA) | 7 a v s, Zov ik, 28 LVDS H D ik i > 7L K CMOS H
1% CMOS HELTHKT N TEET,
31 (] LVDS £7z | OUTIL (OUTIIB) | 7 mv 7)), oIk, ZELVDS 1o flEizixs v 7 vz K CMOS H
% CMOS HELTHERTLZENTEET,
33 0 LVDS £7- | OUT6 (OUT6A) rsay s, ok, #EELVDS o IEIZy v 7LD K CMOS H
1% CMOS HE LTI EnTEET,
34 0 LVDS £7- | OUT6 (OUT6B) sav W, ZOEUIE, EBLVDS HAD S HE-IEy 7y K CMOS HY
X CMOS NELTHERTHZENTEET,
36 0 LVDS £7- | OUT7 (OUT7A) rsay s, 2ok, #EEHLVDS o IEIZy v 7L K CMOS H
X CMOS NELTHERTHZENTEET,
37 0 LVDS £7= | OUTT(OUTTB) | 7w v 7 /), ZOEiE, 58 LVDS A0 flE -1 7Lz K CMOS H
1% CMOS HELTHERT A ENTEET,
38 0 LVDS £7- | OUT8 (OUT8A) suay W, ZoOv R, EZHLVDS o EiZy v /LT K CMOS H
1% CMOS HELTHERT A ENTEET,
39 0 LVDS £7- | OUT8 (OUTSB) | 7 mv 7 /), O iE, 8 LVDS O flE -1 > 7Lz K CMOS H
X CMOS NELTHERTHZENTEET,
2 0 LVDS £7- | OUT5 (OUTSB) sav W, ZOEUIE, EBLVDS HAD S HE-IEs 7y K CMOS HY
1% CMOS HE LTI EnTEET,
43 o LVDS £7- | OUT5 (OUT5A) rmay 7, ZOEIE, ZEB LVDS O ilE iz v Z L K CMOS HY
1% CMOS NELTHKRT D ERTEET,
44 0 LVDS %7 | OUT4(OUT4B) | v 7 i}, ZOE i, 5B LVDS 1o lE 7213w 7 r= K CMOS H
1% CMOS NELTHKRT D ERTEET,
Rev. 0 — 18/81 —
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ANl | v

vrER Vaj 2A47 i B!

45 o LVDS £7- | OUT4 (OUT4A) ray W), ZOEUE, EBLVDS O AlE Xy v v R CMOS HY
1% CMOS HL LRI EnTEET,

47 o] LVDS £7- | OUT3 (OUT3B) ruy 7, TOEVIE, EHLVDS HADRRE TS 7= K CMOS H
% CMOS NE LT EnTEET,

48 o LVDS £7- | OUT3 (OUT3A) swvay 77, TOEUIE, EB LVDS O lE T v 7> K CMOS H
% CMOS NE LT EnTEET,

50 o) LVDS £7- | OUT2 (OUT2B) ruy 7, TOEVIE, EHLVDS HADRME TS 7= K CMOS H
% CMOS NE LT EnTEET,

51 o LVDS £7- | OUT2 (OUT2A) swvay 77, TOEUX, EB LVDS O lE Ty v 7> K CMOS H
% CMOS NE LT EnTEET,

52 o} LVDS £7- | OUTI (OUTIB) | Zu v 7}, 2oL, #EBLVDS HAD R HIEIZs w7 = F CMOS H
1% CMOS NELTHKTZ2ZENTEET,

53 o LVDS £7- | OUTI (OUTIA) ray Wt ZOEUE, EZBLVDS Ao AlE Xy v v R CMOS H
1% CMOS NELTHKTZ2ZENTEET,

55 o) LVDS £7- | OUTO (OUTOB) | Zu v 7}, ZoOt 1L, EBLVDS HAD R HIEIZs w7 A= F CMOS H
1% CMOS NELTHKTZ2ZENTEET,

56 o LVDS 7= | OUTO (OUTO0A) ray WA, TOEUE, EZBLVDS Ao AlE Xy v v R CMOS HY
1% CMOS HELTHERTHZENTEET,

58 0 TR EHE | RSET 7y 7 SEERREEI, 2oL GND & DORMIC 4.12 kQ OEHi A L T<
Bt 7230,

62 0 EtakEHt | CPRSET F oo — « R ERZERT, 2O L GND & DORIC 5.1 kQ OIEFiA#HE L T
it <&V, PLLEMHEHLARWEAIX, ZOEREEK T ENTEET,

63 I )77 L | REFIN (REF2) REFIN LA bET, ZOEUIEPLLY 77 Ly ZADEHANICRV T, HD
ANT] WX, ZTOEIRER2 OV 7V RADCRY 9,

64 I Jy 7> 1Ly | REFIN (REF1) REFIN: 145 b¥ T, ZOEVEPLLY 77 LY ADEMAINCARY £F, b5
A NS W, TOEVIZREFL DY Iy AR Y F4,

EPAD GND GND BTHTF v 7« Xy RIZ GND ~Bfe T 2 MERH D £,
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KRG RERFE

CURRENT (mA)

275 T T
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250 / //
=~ /
225 —
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200 7
175 // ///
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/
125 -
| —
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75 | |
0 200 400 600 800 1000
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6HAE
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THRAEBROBBEBEE. CLK—HEARPLLF 7). Fro Rl
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S

/

W
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2.65 275

VCO FREQUENCY (GHz)
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07219-108

WO RRBFE., CLK—HAB(PLL A 7). Fy i
BEUBVCO DT /A L& /NA/XZ, LVDS H A IFZSH T 100 Q

07219-109

07219-010
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|
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/ OUTo
N
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DIGITAL | | EEPROM

LOGIC
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DECODE
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INTERFACE | |INTERFACE
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SCLKSCL O l || outs |
w
SDIO/SDA | 8
sDO b
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oute | @
[=]
>
-l
. [DIviDE BY ouT?
=1 1TO32 - ouTr
ouTs
o ouTs
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o ouTe
_ [DIVIDE BY o ouT10
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BfERE
B fERE

AD9522 TIXEEOBRENFHETT, TNHOREIX, 2 b
O—/L s LYRZIZEEADLZ LICEIThbRET (R 48~FK
59 M), KU v a rERIIEHEL ST Har he—
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—FOARVCO EYOYHIHE

WiE® VCO & PLL #3584, VCO AR E M LT,
T RS A ER~ T S D RS HLE O B KR R &
ZBWE ST HMERDH Y £3(F 3 5, WE PLL Tk, 4+
fFFn—T 74 N E Efio OV—T IR EZHKELE T, F+
fHF—7" T4 NZHNV—TDREMICE > TEETT,

Wik VCO # i 3 2%, FomlEReic7e % X 512 VCO (0x018[0])
Xy )T L—a T ANERHY T,

Wi VCO L7 u v 73BT 70 r—v g ioxh LT, & 22
WORT LA REMEEF AT EHERDH Y £,

= 22.ABVCO 2RI BN EEME

Register Description

0x010[1:0] = 00b
0x010 to 0xO1E

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

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

0x01C[2:0] Enable reference inputs
0x1E0[2:0] Set VCO divider
0x1E1[0] = Ob Use the VCO divider as the source for

the distribution section

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

Initiate VCO calibration, issue I[0_UPDATE

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

0x018[0] = 1b
0x232[0] = 1b
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-
_ [DivIDE BY ouT?
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__[DIVIDE BY ouT10
T L1TO032 ouT10
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ouT11 ~/

07219-030

37.NE VCO &£ v 0y 7 HB(E— K 0)

Rev. 0 — 28/81 —




AD9522-0

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
flioZ LN TEET, I, T—F 2 LOME—DENTT,
VCO WEENANRRATHE, Jay s « ) —ADFEEHN
1600 MHz ARIIZHIR SV E T(F v » RAFERICHFRIND
BRAS AW E D T=9),

BREELVLCRAIERTEE

SMFT 7 vy 7531600 MHz KD 7 v 7 53T 7'V rr—3 =
YOBE, R 23 IR TLURASREMEMEHTILERH Y £
KRS

£23.70v 7 HEIZH Y % EREE< 1600 MHz

= 24. N PLL & 94MF1F VCO (< 1600 MH2) 2 A § 515 & DR EE

Register Description

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

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

0x010 to 0x01E

Register Description

ST VCO/NCXO 13T N—TF « 7 4 VB2 R BEE L, &
D7 4 VFEIZCP & VCO/ VCXO DF a2 —=> 7 « ¥’ L DfIC
BT ALERH Y ET, ZON—TF « 7 4 LZNL— T HAE
H& PLL OREHREZRELET, FEHTSH VCO/NVCXO 12—
L7 PFD M 238 IR 95 L 9 ICEB L T E &V,

% 25.PFD RN R E

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

PLL asynchronous power-down (PLL off)

Bypass the VCO divider as the source for
the distribution section

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

Register Description

Wik PLL &AM VCO (< 1600 MHZ) DB B 24l 5 34
PLLIZZ =2 A LTBLIMERHY £3,

Rev. 0

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

produces higher frequency)
0x010[7] = 1b PFD polarity negative (higher control voltage
produces lower frequency)
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REF_SEL Vs GND RSET REFMON CPRSET VCP
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E—F 2:8@RY Ay Y 5BE—CLK F=[I5 £+ vco >
1600 MHz

AD9522 DT —T 7« F 7 3L FRETIE, PLL /XU —
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 w2 M— D5 E— KT ER 3 2H1),
T RV JEEHTHEE T & SRR JE AL 1600 MHz TH 57
W, INEYVEOANREEITF v RS EBROFTTH AT
DMENHY F7,

PLL ZA 32— /L4584, ZOBHICL Y PLL &4M4) VCO
F7201% VCXO (JHH <2400 MHz) DRI & B O & AIREIC 72
DET, ZORETIE, B VCO 1T SN2 WU —F
ZENET, ST VCO/VCXO 1ZERET D A r— TRk S
nEJ,

R 26ITRTUVVRAXEREMWET, NTV—T v TRELIZY Y b
FETCOZNEDLIAZ DT 7 )V MEIZIR > TOET,

K267 AV IDBE—ROTIALL - LEZARHREME

Register Description

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

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

Use the VCO divider

CLK selected as the source

W PLL & SMT1F VCO DfiAA R %M 256, PLL IXZ —
L TR MLERH Y £9,

R 27T.9MF 1+ VCO 2T 2B D& E A

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

O0x1E1[1] = 0b CLK selected as the source

IMFTF VCOIZAMFIT NN —T « Z4 N B HRYEL L, ZDT 4L
Z1I CP & VCO DF a—=7 « ¥'r L ORICEST 2 B
HVET, ZON—T - T4 VEPL—THAGE L PLL ORE
MAERELET, #HT 5 VCO I—F L7z PFD it 4 3R 4
HEIICHEBLTLIEE N,

% 28.PFD RN R 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)
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REFERENCE

PHASE
PROGRAMMABLE | FREQUENCY CHARGE ) cp
N DELAY | DETECTOR

LF {O—= I

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

CLK F
CLK )

FROM CHANNEL
DIVIDERO

—
H 3 STATUS

J7218-064

40.PLL D#RET O Y ¥

AD9522 |21, B VCO %> PLL AN S TWE T, PLL
Tay i, ke v 7 s =T EERT B DI VCO,
H DV VCO £721F VCXO0 A bETES Z &0
TX¥ET, PLL TIISMIFAL—F « 74 L EZRMNE LY =
D7 4 NVHFTNEDa T o LR TR S ET, L—
T T VH ORERRE FRERIE, — T & #E PLL O&E
MOREIESLBLET,

AD9522 @ PLL X, ANV 77 Vo ARG 7 vy 7 R
BaHAET D L XIERITT, 2, V7 r Lo REBR
EHCTHE L THET 2 EWEREICERT 2EENEENE
T, EBIT, PLLIE/ £ ADLNWY T 7 LU AMBY v LT
P A RXERETHEEICHM S Z LN TEET, PLL /3T X
—ZLN—T BT OEBROERIT, T r—va
VCHEA T, AD9522 @ PLL X skt LIRS 2 F->TW\Wb iz
W, ZLDOT TV r—var LEBRECHET I TN
A A EREHTHENTEET,

PLL DEE

AD9522 @ PLL TIIFARHENAIRETH H720, FixDY 7
7 L A JEWSR, 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
EM(R 48 LXK 52 ) LAMFIFL—T - T4 N H DT YA
VIR EHEINET,

PLL #ifE & PLL /L— 7 PEfEIE PLL BRE DR EMWEIC K E KMET
Bz, MEF—TF « 74 N FZ DT VA 4, PLL OEMEIC
Lo TCHETT,

ADISimCLK™|X . PLL L —7 « 7 4 L EZ DFHAL L7 8D,
AD9522 BERE DT WA v ESEICR N O IEE T e 7 T AT,
ADISImCLK /X— 5 > 1.2 @ AD9516 EF /L%, AD9522 L—
T e T YN EDOETAIICES R TEET, TR
www.analog.com/clocks 7> H R XL TUVVE T,

fHH AR H 32 (PFD)

PFD I R AR & Ny JEER D AN ZZHY . WA ONARZE
LREmEECHA L ERAELET, PFD (XS I<
TNRBHEEZENGEENTEBY., 7oIF NI T vva - 3L
ADEEZEE L THNET, DL RE, PED HEEBN T
RV BRELRNESIZL, M/ ARV T L
A ATV T RAER/MNILET, N7 Ty valfhlk UL RIE
X 0x017[1:0lIC L W RESNET,

PFD [CH B SN AR KERICIIEETILERDH Y £9°,
PFD O KA NEREIZ. T 2 OMH/EREM L ER(PFD)/ 5
A—=HTHEENDI NNy T vy a2k OV AR EMOEE T
7,

Fr— - KU TF(CP)

Fx— - RN 7VE, PFD ol S vET, PFD X 2 DDA
FIOMONLFE & JFREOBfREE=4%— LT, CP IZX DY/
— ROV—7" 74 N FIZEENENOREEZIIMELF L
F9, CP BIIEI SN T 4 V& SN TCEEICEBRINET,
ZDOFEENR LF B (E72IIMIT VCO OF = —=7 - E'V)
o THE VCO DF a—=27"+ J— RZE#E L., VCO JF
Wtkz EEIITICBBI S E 9, (0x010[32) &% ETHZ &
IZ& D CP OEEE, EA 2 B —F 2 AR —/b KA — R—Bj{F),
WHENEPLL v—TFDu v 7). £72@3RTT v TR T E Y
V(TAL T RICRET DI ENTEET, CP EIIL. 0.6
mA~4.8 mA OAFHIT 8 AT v 7 TRETHIENTEE
4, CPEID LSBAEIL., A% 5.1 kQ ¢ CPR iR EHEPI TRE S
nEd,

Ni& VCO

AD9522 1%, TR 2 (T EMEEEIEE X —3 % VCO ZE L
TWET, &V VCO M/ A R&EFEHT D &0, VCo T
AV DORESEITT,

Z D VCO W I /N— 2 [EWFLFH O JEE TR S &5 7201,
BEOFa—=27 - LUOUMEASINTWET, v VT L
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AD9522-0

—Ya UFIETIE, o VOO e+ 2@ L V%
IR L E9, SOV TIE, VCO oF vV 7 L—va ot
JvarEsBLTLEIN,

Wil VCO DFEWIT, WD — - Fa v 77 v MLDO)J = ?
BELX a2 L—0bfitieENET, 20 LDO X, EFREE
Awwﬁﬁﬁ%va)%%éhr74/v~vaxbi¢o
BYPASS VT, ZEMDTZHIZ 220 nF O 5 324~ T
TTy R~ T 208 NHY £, 20 LDO Tk, 7+u
T FRLEADLE 2 L—F D anyCAP®T A > & 7 Uil &
BHLC, T2 Tod - X4 7IEGFELRVWEDICLT
WET, BYPASS B U s BAMTIT AR A BREIT 2 Z L3R —

FLTWERHA,

AT VCO/VEXO0 T 5454, BYPASS B> & LF B %
Tu—T 4T OFEFICLTEBLLERNDHY 3, ZOMHkE
X 42127 LET,

St PLLIL—T - T4 LA

B VCO %24 9 54, fil7s /) A AVEREL 2 7Y 7 A MERe 215
B, IMHFA—T"« 7 4 L F L BYPASS B & UL 35
VERH Y FF, N VCO ZfiH L7z PLL OFMFHTFL—7 -
T4 NEFEK AR LET, V—T - 74X L, 4 PLL#E
BT EICEET AMERDH Y 9, WAEIZ. VCO AR,
Kvco. PFD JAMH. CP &, N—7HIIR, (it~ —2 12k
FLET, V=T - 74 V& NI A X, =T Dk Y
VT e AL V=T REEICEEE S 2FET, V=T - T ¢
JVH e FHA L ORMEICIE, PLL BlERO MBS B 9,

ADISimCLK D X 5 72— L, 77V r—va U Eie-7=
=T o T A VH DHRIKILET,

ST VCO 2T 25E. IMPTV—T - TN BIZT T

VREEELETINERDH Y 3, SMITF VCO # i L7 PLL
DIMFITFN—T « T 4 NV EZHI K 42 1R L ET,

AD9522
O O LF
"
vCo
8 ( cP R2
P
CHARGE R1
PUMP _
BYPASS T T T
l cBP = 220nF g

5 41.R7 VCO A L= PLL OAMTIFIL—TF - T 1 LR D

AD9522 EXTERNAL
VCOIVCXO

i

CHARGE
PUMP

07219-265

42 9MF1+ VCO ZER L= PLLDAMFFIL—T - T 4 L2 DB

PLLUZ27LYARAR

AD9522 X, ZNAEBAT), 2 DDAy KA, £721%
HEF 7 o 747 & 0 16.67 MHz~33.33 MHz /KR IR 28 A 455550 T &
LMK PLL UV 7 7 LU AANERERALTCHET, A7
DU T LR ayy XTI —%FE5 L, PLL U 7
7 LA R 2 T A ENTEET, V77 LU RAA
TIOANE LRI, & 2 ICHELET, E#ALL LY

N RANTIEALT « RLATZAENTWETD, AJHEZD
ACHEBERGIATO ZENTEET,

EEEIIV TN RO 7 7 L AR 2 —T v
HUVENHY ET, $NTO PLL V77 LU AANEIT 7 41
FCA IR > TWET,

FZIHAT L v 7 RAJNE, REFIN (REF1) & REFIN (REF2)
D2AROEVEIHALTHET, V77 LU AN ZATIT
0x01C Z il o TEAR LI L £ 97(F 48 & & 52 &),

ZE#Y 77 LU AANERRTLE, V77 L AR KEE -

TS o L XAy T 7 OF ¥ 2 ) T &FIET D72

b MR DOELTNRAT A L LD LA Ty FEFET,
*FVAW®ﬁ%i§2&ﬁLi¢o_®Aﬁk17)/

x@tb 7%y NEMETDIEDICHLELEIND RTAN
OEBETERENARE A2 £,

oy RANIL, DCHEA D CMOS L~UUE B E7-1% AC
FEEOERE I F MR Tl T5 2 N TEES, T
WL KD AC FEBATMEBN M7V Uil ootz b EDAS
Ny TZ7OF ¥ H V7 xBTS L &%, 0x018[7IC 1b &&%
ETHVERBLYET, Zhicky, DCA7EY b AT
A IRAY RS 140 mV 2V T MU ERET, TA Y L—
avEREXL L, HEBENEZHET 27202, £y 71y R
AN ESINI RN —F T o SEH N TEET,

EBY 77 LV AANNEBR U WEA £7213 PLL 2380 — 4
7L TWAEAE, ZE Y 77 LY AAJRIER T —Z
v LE9, PLL /80U — ﬁ'?/bfb\éi}%/n\itiiié?‘éﬂﬁl
BINRT—F 7« LRI NRNREINTZSGAE, ooy
Koo Ry 77BN T— 5@/Li¢o%@% RGBS D
L. VUV RATIRRU—=F g LET,

EFE—RFTIE, V77 L AANE VIR TEALT - N1
TAINTWDHTD, arT oV %af-T AC #EET D2 N
TEET, INOLDOANE DCHEATLIZENTEET, =)
REFIN % > v 7 )V NE5 CEREIT 256, K& HM
(REFIN) LI 72 2 L F L C /A RDRNT T2 RAFH
TV T T HRERDHY T, K 4312, REFIN QAR %=

LET,
vs
BSkQET"
REF1 1_1
' 0-:
\ G\o 1 =
I 1
i avs
—— [
IO 1 310kQ 312k T 2
REFIN o Lot
' i 15002 y Y 4
b0 iy
- 1 r
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Lo-md 15002
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AD9522-0

KEEE— Rid, 1ZIEEHE—FLRERLTTY, £ Fx—7 /L XTAL
OSC By Faty FL., AT HEAD v F DO EFIHLIEK %
REFIN/REFIN v° > DI HEE L CHEFF 7 v T2 A4 %x—7 VL%
kR

Y7LV RABEDUIYER

AD9522 TlE, T a7/ T K CMOS A&y o7
NEBN) 77 LU AANEYR— ML TWET, ADIS22 OF
2T NI R )77 LA - F— RTlX, REFI
( REFIN E°2)& REF2 (REFINE )OI COHB L~ =2 T LD
PLL U7 7 LAy 780 E2x 5 R— ML TWVET,
ZOEEIE, Xy NI EREV 77 LU RERLELTHE
DT TV r—a vEYFR—FLET,

AD9S22 1Zi%, YV I N2 R« E—RFRTDCAE 7Yy k47
arBhbVET, 20X T ald, ACHEEESATWAY 7
FLUR sy EERLEZEEIZ, VIFP LUV AANTF Y4
Vo T OEREEELS $T 0T YA rEnTnEd, U7
7 LU AW R 2 AT 2546, v /2 R U771
VA AL DC FEA D CMOS LU B UENH ) (-7
L AD9522 @ DC A 7% v MERRIZT 4 A=—T L), HDHWIE,
AN%E ACHEA LT DC ATy MEREE A X—T VT D EN
TEEd, FFEL.DC A7y haZ—vFrT5HE, V77
LU AANTTOENATHRIBENR K E L 70D 2 LICHEET D4R
HYET,

V77 LAY R ZIZIIEBRORETERT— RRH Y £5,
oYY EEZIT~=a T VERIIHBINTITY) 2 ERNTEET,
~=a T AV EXIE, VY AKX 0x01C £720% REF SEL B %
> TITWET, REF1 2MHE L7z & XICEE Y B2 nfThbi
FT. I0EX 7Y v FREEEDRIL SN TRY . ZoEIC
L0, FHULSEBIRLEY 77 LU AMGBEN - EICH A H
NY =y V% PLLOZE LRNE I LET,

2O0ABEY 77 LU AEID X E— FH D F7(0x01C):

. Prefer REF1, REF1 232 L7- & &, REF1 %5 REF2 ~4]
Db Y £9, REFI 23aEl{E L7 & &, REF2 /*5 REFI ~
R ET,

e Stay on REF2, REF1 23{HkL7=& & REF2 I[CHERIZHIY
B FEIA, REFI BAEELTCHLIZRY FHA, V7
7 LY AL, YRS~ =27 /LT REFl ~RE3 2 &
TXET,

H&Ej€— FCTlX, REFI (¥ REF2 WHE=F —SNTWVET,
REF1 A3WH&k3 % & (REFL IC=» U772 LC, REF2 O H
N0y PN 2 HkEd 5), REF1 (XML LZE R shEd,
REF2 DR DN H ERY =T, RERBPLLOY 77 LA -
say s LCTHERESNET, 0x01C[3] = 0b (T 7 + /v MDHE.
REF1 23[EHE$ % & (REF1 0T v T REF2 @ 2 DL L
TRy MR, 2D REF1I @ 4 HOH ERNY o U0
F#4), PLL U 77 L AL REFLICEY £9°, 0x01C[3] = 1b D
EE. REFI ~RI ¥ A I T a—F—noiililidsZ &R T
TET, ZNE, TARA RE~Y=aT )b U Ty L ARRE
— K (0x0IC[4] = OB)ICFREL T, LI RFXZB LW/ E I
REF SEL B> & flio CTHED Y 77 LU AEBRTHZ LI L
DiThivET, BEIE— FiE, REFI BRI L X, BA
F—=TNTDHZEMTEET,

~=a T WX T W EXHRDOY 77 L AT
ey I PFETDHIE, EIE7 ) v TREMREEZT 0 AT —
TNLTND Z EOx0LC[7) R HE T,
YI27LYVADESRER

U7 7Ly AANNEIY 77 LU ASES R ICERENET, R
(14 Bk« AU 22T, 0x011 & 0x012 IZEZALEITH Z

LIZEY, 0~16383 DILEDOEAHRETHZ LM TEETR=0
ER=1FEBITHHEK 1ICEY LET), RaEZEOHJ1IE PFD
DR FDOAINCESF S L. NoJE S 47z VCO JE s & ik S
£7, PFD ICA) SN JEEHIL, BRRITAE LB 22
LIITEERFA, ZTORKTFEBEEIZINY 7 T vy afhikns
IV ABRENMIE L E (K 2),
R SEZITFEHOY Y b23H Y 9, R EZRIE. R, A,
BOHEHYAMTHAENTVEY Y b B %lioTY
Ty bTHZENTEET, ROBIFISYNCEfENL S Y
PEhET.
VCO/VCXO JFiE/ A% N: P, A, B. R
N gL, 7TV ATr—F@). AW T %, BHU U A EMBE
DR LOTE, RESEKI,

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

TRy —5
AD9522 D F Y A —FTlE, 1. 2, 3 OEELSEAFD)T— K&
FaT I T 2T ADM)T— KD 2 DOFEEE— KR AHET
4, TODME—RTIX, VR —FkP: P+1)ELT2:3,
4:5, 8:9, 16: 17, F£7/1F32: B3 NAHETT, 7V A —T8)
fEE— Rid, & 52 T 0x016[2:0]& LTERLTHY £, I
TOREETTRTOE— RPBEHTEDL LEINEY FHAR
2 &),
ADIS22 BT 2TV« EV 2T A » F— R PP + 1) TEMET 245
A ANV 77 LB E VCO R E O BRI T
E Y =3

fi/co = (fREF/R) X (P X B +A) :kaF x N/R
777l FUAZ—FNFDE— R 1, FDE— R 2, %721 FD
E— K 3 THETDHE. A IV Z IR SN2 TZH(A =
0), RITRD &L 9 I/ £,

Jvco = (frer/R) * (P % B) = frer X N/R
A=0D Lt &, SEKITEED P=2, 4, 8, 16, £71% 32,

AD9522 TlZ, DM E— K& FD &— FOMAG LR &,
NAN=1FETOTRTCOMEERTLZ LN TEET, 29
12, 10 MHz DV 7 7 Lo ZAAHN N OIEE O ICw v 7
T&HZLERLET,

N DR UfE%E R/ 2 HIETEHTE L Z EIZERELTLIES N,
N=DRDOFr—ATHHLET, P=2LB=6DEHTHEE—FK
ERINTHZENTEDLDT, A=0, B=6 DT 2T /b EFY
2T A+ F—RFR23FHIFTA=0. B=3DT 2T/ FVaT
A= RASEFEATLHENTEET,

ADIUAEIUBIIVA
B O Zit 3 LLENARARANAFET, R AT & EITER
D, A=0ITERIITE Iz £,

A/B 1T H DEKRATIEAREIE, R 2 ITHETLIHRKTY A
Ar—F ARG 300 MHZIZ KM ENET, ZofiE7 U 2
= ANEREEVCO £721X CLK)Z P A LI-b DT, 7=
LZIE. TaTNcEFED2aTAP=80F— NIEATETEEA,
Z AL, VCO JEEENS 2400 MHz LV EWESITIE, A/B B
VHEIZATIENDEEE N EIRE 572D TT,

AD9S2 B AT U B ENANRATHEAB=1), AWV ZiTE
IR ETDLERNDH D120, RAEDELIZT I A —F8RE
PIZ—%LET, ZOF— RTOREERSELIZ, 1, 2. 3, 4,
8. 16, 3212720 9, ZDOF— K. T VCO/VCXO %
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ALz 2 ORMEMTEET, Zhix, Wik VCO O KM
2. 32 KD REWVREIMEDELA LI L 7R D720 TT,

~==27 b Uty MIEFEARAETTN, AB DU X IZIXEAH
DUy N By MRHVET, HDOIWIE, ABDU L XEBIY
VA, Ry AL BOZEA U ABTHAIN TSy b .
By hefioCVky bT22LbTEET, 20DV Y
FebEy MTTBALT -« 70 THEENRZN LIZEELTLE
0,

R. A, BO&EHAVUA:SYNCEY - v |k

£2910MHz ) 77 LY AANENOEROBESEZICOY Y SEDIHEE

R. A, BO&XH L 2%, SYNCE L %48 » TRIFZ U & b
HIZEWTEET, ZOAREIZ. 0x019[7:6]0 bl Sh £ (&
52 Zff), SYNCE'Y - Uty MIT 74/ hTT 4 A —T )b
ENTVWET,

R & N DS RESHEE

R e L N AT, 70 I~ 7Btk WL T
wifo:ﬂ%@ﬁﬁ%4*~7wa\mLU77vao
7wy 7 E VCO £7-1% CLK & O OAFHEGR Z &+ 5%
ﬁf%ifo%ﬁﬁmskvhmioﬁ@éni#ouﬁﬁﬁ
HPAITIA I ns T, B2EK 52D 0x019 ZBRLTLEEWN

o

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,

T4 - Ay HRE(DLD)
BEEDOYNANTF T VLI P2 THAERIRTHZ EI2LD .
DLD #HE4 LD, STATUS. REFMON O£t T4 2% Z &8
TExEJ, TUXN - vy 7 REEIRKIZ PFD AN TONS B
Ny PORRZENHEMMm Y7 « ALy ra—/IL R)E D/
Lol b &z, vy %R R LET, By 7 OWRIL, K
BIZNHEM(T ey « Ay va—/VR)EBxzEER
%éhi#c7yuy7-XVyVa~wF@uy7-XVy
Ta— /L REVENZ EIZEELTLLEEY, ZhiZ =t
v A RU BB ONHEBEORAEEZ Y 7 - 4//&
—HZTOF ¥ XV TR LTHERTEDH LI ET,

oy JHRM A RoDZ A 71, CPR REEMOME., 7

THEN ey TRITUA Y RY - By MNO0x018[4]). Ny T T
2Bk SV ZEE w R(0x017[1:0]. &R 2 BH), o v 7

B O018[6:SIIRFELET, 2oy btTrayvy
DO HE L. CPRSET = 5.11 kQ OAFMEIZH T2 H D TT,
CPRSET fHZfFIZLTC 10 kQIZT 25 L, R 2 DELHFICRY F
kR

oy 7k, ey BB AL Yy a— RL /NS WEEZETY
075~ 7 Vs PFD YA 7 VBN RAET A F CRAINE
T, vy ZEHERRIL, %O | A7 VN TTrrry 7 -
XVyya—wF%Eiéﬁﬁ%ﬁ%iﬁéiTU/7%%?
Lt £9, vy 7 EAEFICEET 2729021, PFD A
@@E%ﬁ7yﬂy7-XV//E%WFi@ﬁ%VMEW%

Rev. 0

DEJ, av 7 I|ZHER PFD O
(0x018[6:5]),

TIA Ty a T AD9522 DR —L KA — 3 — % AEIIZER
WA T &85 DLD Fv 4 VU VU 7 2RESES, @iifA~v—Y
D —ATHD 500 Hz LLF O L—THIRIE T, 23R e
THZLICEELTLIEEY, ZoMEEZERET 57-D, LD &
VeIV REORIZaYy T U LT, BiRY —A -
FIUHN - vy 7 BH(CSDLD)YE— RAMRA T 5L 912452
ERHER SN ET,

7+A45 - 0y iEH(ALD)
AD9522 X, LD B IZxf L TEIRTE 5 ALD #pex 421t L T
WE 9, ALDIZIEZRD 2 DOEMEE— FRH Y £,

. N%y/*w F—Tr e FLA v vy ritl, ZoE
EER VS~ VT v 7ilienEE LET, Hhik
%ﬁﬁ/va INA TEDHBE— « LYLZH B /3L A
TY, vy Zid, b TRV OV ADOR/NT 2—TF 4 «
AT IVTERRENET,

. PFy Rl F—Fr RbAfr--avZHit, Z0EF
BlL. GND ~O 7N T AR Ea0nE L LET, HOE
IR ) —~< L« @ —TFDHENA « LoYLITR B3R
TY, vy Zit, B ERV SNV ADRNT 2—TF 4 Y
A I NTERREINET,

Trhurs vy ZBRHEEETIE, ry /T ray 2 ERTRY

v 7 e LUV BT S RC 7 4 V2 BMETY, ADIsimCLK
Y —/LiZ, ALD OEEIC

e 1 7 AV BIRBEATRE T
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AD9522-0

VS =3.3V

AD9522 R2
Lp R1 Vour
ALD —|

lc

M4 NFyoRIL-F—TF2 - RLAY - RSANEFERTZT
;TR -0y IBHET 1 L2OH

07219-067

BRY—X - FY4)L - Oy RH(CSDLD)

PLL 2 v 7 « ¥ —4/ AT, PLL B’5E&iln v 7 LTEET D
% TIZ DLD fE 528l b 745 2 & idid i OEifE T,
PLL BZERIZR v 7 LIEHEICOHRDLD 7 — b5 Z &0
MERT TV = a b IEELET, BRY—R - T VX
boe oy JRHEREE R D L. ZHURTETREIZ R D £,

DLD NED & &BEH Y — A « vy Z7HHIE 110 pA OFEREH
JIL, DLD MaD & X7y Ak ShETd, avrFod
Z LD Vi 5 &, DLD OEXBDOERY —ATRESL L
— hTHEEN, DLD MaD & X%, FIEHRFICHE L £,
LD B> (2T oo M) TERZE=4%—75 L, DLD O
DA BRI 724212 LD 23N A « LoULZ72 ) £9°, DLD 28
I THBICR D L, BENY By bERET, @AY
ARXDayT oY ERIRT S L, PLL NEZEICR v 7 T,
0y 7BRHEOF ¥ XV U IRRE LR D ETr y ZTHRER
TREBIESEDZ LN TEET,

B — A - T VXL -y 7 RHEES L EiX ROTFIEICH
WET,

. 7S5y RELDE VORI ryF oG L ET,

o  Ox01A[5:0]=0x04 ZRELET,

. LDEY « 2 b —H %A 32 —7 /L LEFT(0x01D[3] =1),

IDEY » 3N —Z T IDEOEELZHBRHL, 2 L—#
Hi7713 REFMON t° > flfH#(0x01B[4:0]) ¥ 7-% STATUS t° il
(OxO17[72) A+ 22 A TEEF, Wik LD B> » a2
L—2 D)y T e KAV FEERAT U RAERATIIRLET,
aLF o OEEIT, LD B UAAMTT s S L—F R LT
BT 22 ENRTEETN, 2084, LD EY - a2 L—4&
DA F—T NI RETT,

CSDLD 23/nA « LYULD L EIZDRI, &7 a7 HAOZEFRBIL
TAR—TNTDHIENTEET, ZOHEEZA X—TLTDHE
Z(¥, CSDLD L Y A% (0xOFC & O0xOFD)D % — 7 /LW 07% %44
Ly hEEY FLET,

AD9522
110pA
DLD LD Vour

LD PIN
COMPARATOR

REFMON
OR
STATUS

07219-068

M45ERV—R - TORIL - Oy IRY

i1+ VCXOIVCO 4 O v 4 A H(CLKICLK)

ZOFEBASIL, ADIS22 DY vy Iy 7 voa v R ERET
HEXRIENET, TOANTIE 24 GHz S TANTHZ LN

TEXET, ZOEVIRNETEL I AL TZAENTNWETD,
AHEBIZa T oY afliolz AC HERICTAMENDHY £,
CLOCK INPUT
STAGE

VS O

WA

CLK O

ld-ld
TN
_‘

bl
»r ™

CLK O

25kQ $ $ 2.5kQ
35kQ

$5kQ

07219-032

46.CLK DA QR

CLK/CLK A X, HEEHATIPLL A7 DL X)) LT, Fio
1IN VCO ZfEfH L72av & ZICN PLL 23 2 BR a4+
7 VCO/VCXO D A1 LTHERAT 2 EnTEEd, £
7o, TRHDOATBAMETE B — DR/ N2 & LTl
HEhEd,

R—IL KA —/3—

AD9522 PLL (ZIEA— /v RA—R—HENH Y £, F—n
RA—n_—jZ, F¥— R 7%EmA L E—& 0 2 REI2T
HZLIC IV ERESNET, ZOMREIZ, PLL U7 7LV R -
Jnay 7 EWELLEEXIEDNNET, K—/L RF—1— . F
—FREFEIEL, V77 LR Tay I RenEETH VCO X
e —E L BN A MR T D Z E N TE ET, ZOKEER
LOEEE, Fr—V - Ro7Ta—EDORTT v IREE T
R T HZ 7 U RRBIZT D72, K& 7R VOO HiE s 7 h 334
LET, Fr—Y - R7EHEA V=X RAREILIR D728,
Fy— RUTFHAERITIVCOF 2—= 7« ) — FTHRE
T5YV—7BRICEY VCO AR Y 7 v B3%ALET, 20
RU 7 ME VCO HIFEIEED A )— L — b+ (ILea/ON & 0 34+
HY— 7 ERICLVEIREND =2, RERKBEY EEHOL
=T TANEERMES L ZOMBEERM TN TEE
R

SYNCE Y Zffid~=a T/ m"—/ RF—/"— -+ E— L[
R —L RA— = = FRH D T4, WTFHOBELEH &
Eh, A=V A=A X —T N T HXNERH D £3
(0x01D[0]),
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N~ =2 TI o r—Jb NF—rN— o T

~=a7 ) R—)V KA —NR— - FT— KBS X —T VLT,
SYNCE U Rua— .« LUl ol &F v —2 « R %5
AVE—FURAREICTDHZENTEET, ZOBEL, LR
TR oy UBRHTY, Fy—r « RUOTIXEDICE
A E—=F U AREIZRVET, Fr—V - R TEHAE
—H U ZRENDHRITHESE D L &1E, SYNCE Y & A + L
NJUZLFET, WIS, V77 LR - 7y 760 PFD O
DL ENY =y DICRAMLTTF v — - Ko7 omaA o vE—
B ZWRBEIZ LES, 2k, SYNCOSLH ERY LD
PFD A XY FORNIRD R T ¥ — « R 7 - A X2 MRRAE
TEHEONBIEENET, 72, 2hiE, V7L R rmy
IMEL LI ERCL, Fr—Y c RUTREA L E—L R
REEICEED Z L A2ERLET,

B U ZN SREIAIL, V77 LA« %A PFD A XV b
RRIZTF v — - KT REA v E—F v 2REEZRITH 201
FEMLT, VEey bEanFEd, ik, R oERE N oEz»
Oy Uk —HIET, PLL Ok M) VR EELT DI
BB ET, TV RE—F 1Ty FEARNDT, BE RD
BT NE ZICZ OBKREITR SBEREL 9. 23/ S WAL
ETCN—TNEETHZHTT,

TOE—REMS L&, FrrorxAnfisiiE L TSYNCE v
(D72 LB IRPIDOSYNCA Ry MEHERTILERNH D 9,

SYNC U > & MRS 2 7o O I3 AR Z 8 E LR W& 1EL, SYNC
Eo— - LT3 780, TN AER—)L KA — =Rk
LT, DR NEY - A7 LET, Frv o RASEBICK
% SYNC MEiREREIL. T v o RN JEER 0. T k53 EGR 1.
Fx RN 20 T RIS EER 3 OFRER 0x191[6].

0x194[6]. 0x197[6]. OxI19A[6]IZ/~R L E T,

BE/RAESER—IL KA —/3— - E—F

OB EA X —TNTDHE, V=T Try BN Kbk X,
Fx— c RUOTIFHBMICEA E—X U RRREBIZR D £,
N—F Dy 7HEEDB L L THE—MMETE 52 1%, PLL
DYV T 7 VLA 7y PNRLKRHI LTIV ETHZ L
T, TOBAITIK, A=V FA—_"—HEIcI Y Fv— - K
VT HEEAVE—F U RREBIZLT, VT LRy
DR T D RETIC VCO AN I 2 T DA 5D T & 572103 < 1Tk
FrLET,

HE/NEA— L A — R —EEED 7 n—F v — h &K 47
R LET,
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[ PLL ENABLED ]

]

DLD == LOW

LOOP OUT OF LOCK. DIGITAL LOCK
NO DETECT SIGNAL GOES LOW WHEN THE
LOOP LEAVES LOCK AS DETERMINED
BY THE PHASE DIFFERENCE AT THE
INPUT OF THE PFD.

YES

WAS
LD PIN == HIGH
WHEN DLD WENT

Low?

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.)

YES

{

HIGH IMPEDANCE
CHARGE PUMP

CHARGE PUMP IS MADE
HIGH IMPEDANCE.

PLL COUNTERS CONTINUE
OPERATING NORMALLY.

NO

REFERENCE

CHARGE PUMP REMAINS HIGH
IMPEDANCE UNTIL THE REFERENCE

EDGE AT PFD? RETURNS.
YES YES
RELEASE TAKE CHARGE PUMP OUT OF

CHARGE PUMP
HIGH IMPEDANCE

HIGH IMPEDANCE. PLL CAN
NOW RESETTLE.

]

NO

DLD == HIGH

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.

07219-069

B 47 BB/RNEBAR—IL FA—N— - E—FOTO—Fr—+

B—b R — _—REREIL, = R —_"—ZBeT 550 &
LT, LD Eroudy s « LB LET, LD OE 53,
DLD, ALD, F72X&E Y —A LD (CSDLD)E— Kb 9
LHZENTEET, F—/V FA—S—THIT LD O/ A+ L
NERESE5 X 51235 LD 22 3L —X(0x01D[3) % T 4 A
T—TNT 52 EANARETY, DLD AT 554, PLL 2N F
oy LEHELTWHEE DIDEHEIF Y XY /352 L
BHVET, A=V FF—"—EiRIIHEHTE LD, F—
NV RA—=N— e = RO TEBIETHZENTEET, 2D
Rz EREET D72 0I12iE, ERY —A « vy 7T — O
PHER SN EI(EBIRY —A - T VXL - vy 7 RHH(CSDLD) D&
7 v a BB,

B=V RE == = NZHDLGE, Fr— - F73Y
Ty LUVA e ay I RERLTWLEINET Y EA LV E—F R
RABZHERF L £

SRR — L RA—/3— « T— ROLE LFEERIC, B AT (N
SEBANT, VT 7L R - XA PFD A N2 MEIZTF ¥ —
Ve RUTREA L E—F L RAREZ TS DICFHEBIL T,
Uty hanEd., Zhid, ROAEARE N pESE»LOT vy Y
—EHESET, PLL Ot b o EEEILT DKL, &
MU U TREOEB R EE /NS LET, TV AF—T130 &
v FSNRNWDOT, B & R OEXEVE 22 ORRILR < B
BLET, TNV IHZETL—TRNEET D720 TT,

A= RF—N"—REZHR T M, V—7IEEey 7 L, F
ER—IL RA—/R—=T&Z 5 X HITRDAENI, LD B3 A - L
SYUIZTR D BN B Y F97(0x01D[3] = 1 D),
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R R —_—fhiE, BICBIRF DY 77 L 2(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— _—2MRE L £,

ROV TAZE, AB/NEA—/ FAE— " —RE~ g Er 52
ES

o 0x018[6:5]— Ry VRN v &, ZDL VAKX, DLD
AT =B ay I ERRTDHIZOICHLET PFD O
A I vy 7Y A FyORMANZ T v U A
DYVeEE LET, ZhiX. LD BN EEBEHBTLET
BT LM, B OE— N R4 —"— « /A X FDED
D BAR—V R — " —EEE T OBIAT 5 F COLRMERF
ML 52 £3,

o 0x018[3]—F Y # )V« n v J DT ¢ A=—7 )L, DLD
BIfEA RX—TNTHEEE, 2Oy M 0IZERET D
MEERH Y F£3, DLD HaEE A x—7 L L&, WY
HEIAR— /L RA—NN— X EFICEEL A,

o Ox0IA[5:0]—2 v 7 BRI E U Hilffl, LD By » 2 v 8L —
ZEMHATLIHEICERY — X - 7y ZRE— RIZT 5
XTI, ZOLYAHIZ 000100b ZFRELET, LD B
WCHEGIREDO 2 T o EEH L T EE,

e  O0x0ID[3]—LD B> « 2> /RL—# « f X—T )b, | =1 F
—T N, 0=FT A AZ—T )b, TAAZ—TNLTHE, &K
— )L RA— S—HREIZ. HIZ LD EL DA« LU
HLUET,

e 0xOID[1]—4MEBA—/b A — S—l#],

e 0xOID[0]—R—/L RA—/N— « £ X —T )L, F—/L FF—
Ne2%T 4 AT —T)NT 5L, B IOAB/NEHRE—
JVRF—N—NF 4 2 —T LENET,

REF_SEL Ve GND RSET
o—oC

ROFIT, BEAR—/L RA— =TI LV RESNET,

. HEYY 77 Lo A0 %, REF1 Z#8HR,

. FTUHN vy TR PFD @ 5 A T, A - L
YAy Ry,

e LDEV -z ARNL—FEliol AR —/IL KA — 13—,

WO LT AL PRESIVETCEHE O PLL L ¥ A X OAfID):

e 0x018[6:5]1=00b;= v 7 A v o Z=5%A 7 )L,

o OXOI8[4] = Ob;7 VXV« vy VT A K=o - L
VR

e 0x018[3]=1b; DLD Ol ¥ EELT 4 A=—T )L,

0x01A[5:0] = 000100b; LD &> Hlfiz &Y — & « v v 7

HE— FIZERTE,

0x01C[4] = Ib; HENEI D B 2 & A R —T L,

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

0x01C[2:1] = 11b; REF1 & REF2 D ASI N 7 7 & A F—T )b,

0x01D[3]=1b; LD tE°> « 3R L —F & A F—T /L,

0x01D[1] = Ob; /M AR —/L RA— 8 — « T— R & F 1 ZoT—

T L, BHEVNERA—/L RA—— « — K&,

e 0x01D[0] = 1b;7h—/b KA — _"—%& A F—T )L,

BEBAT—ER « E=42—

AD9522 X, PLL U 7 7 LV A(V > VT K« £— ROHAE
IFEE)E VCO WAL v a—L FEWEE T2 L %25
IRTHEEIIMHED 3 ODFWEAT —H A « E=H—F Nk L
TWEd, PLLINO Z NSO EZRTXZK 48 1R LET,
PLLY 77 LR« B —2ITBAFHBLOIEED 2 DR L
v¥a—/V NEEERH D £3(F 17 Z8), V77 L K
HE=F—DAL v a—/L L, 0x01F TEIR LET,

REFMON CPRSET VCP

~

REFERENCE
SWITCHOVER

REF1 i
—{>
REF2
OPTIONAL —]
71 REFIN _ A\[STA
H -
= I BUF
[ -
i
i

_____ } REFIN "
BYPASS LOW DROPOUT

T

P ¢
DISTRIBUTION
...... ENCE ** *

R
DIVIDER

LD

-
a
p
m
=]
14

m
-
m
=
=
E
(L]
Q
v
o

PLL
REFERENCE

PHASE
FREQUENCY CHARGE ) cP
DETECTOR PUMP

LF {

DIVIDE BY 1,
2,3,4,5 OR6
CLK
ELK i
Y

o/

FROM CHANNEL
DIVIDER O

>
: ) STATUS
S

07219-070

X48.) 77 LV ABEELEVCORT—RRAX - EZR—

veConx+x)JTL—ay

AD9522 DWW VCO 1, fl& 7 mt 2 LIRS L CIELWE)
VEZRFFTH7-20F YV 7L —2a 0T H0ERHD 4,
VCO OF ¥ V7' L— 3 %, REFIN O43E 7 v v 7 TEifET
HExY VT L—var-aryibo—I7n6dEnET, Fv
U7 L—3 3Tt PLLA—721a v 735X 512 PLL AIE
LSRREZ ., 7 REFIN 7 v v 7 RSN TS Z & 3%

B4, REFIN 7 g v 7%, AD9522 ([ZHMSIT LIm e Y —
AMBRESINDVERH Y 7,

VCO Fx¥ V7L —a i, RU—T v 7BOoHEE~=aT
ND 2ODHETITH ZENTEET, HEI VCO v 7L —
v = %, EEPROM WO EZXARFEAOEEZ AEINICr— N3
% X 912 EEPROM NRE Sz L I T, HEIMIC
VCO #¥ ¥ V7L —varLEd, HEF YU 7L —va vk
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SETT DR, RNU—=T v THICAENRY 77 L AR A
NTDHUENRDY ET, ZOFr—ALATIE, VCO 2~==7
ANTHRY YT L—a T H0ENHY £97,
AD9522 O RT—T v 7 E213 U By NMEOROOTIL T,
0x018[0] = 1b DEEZEITHI &, ~==2T /L VCOFX+ I 7L —
gy = UANRRBEINET, T, LUVRKXOEH
mﬁwmkﬂm%¥ﬁ¢5ﬁ®@%f7F?yf@#%kbf%
322N TEET, 8ty M7 v 7ITHV T, 0x018[0] =
0Ob ZHHE L, LY AXEHEEE ST L( 0x018[0] = 1b % 7%
), SHICHIO LAY BEHEWELZEITL T, VCO ¥x V7L
—vay e v—bUrAEMRBELET, V=K Xy T -y b
(0XOIF[6])IE. MY v 7 E(=1b)ZKLT VCO ¥+ U 7L — g
UNSET LA I v T eFRRLET,

VCOXx U7 b—2a Oy —o U AZRISRLET,

1. PLL LY RAX|Z PLL L— 7O /7ME s EXALE T,
VCO ¥% U7 L—a i, VCO 4 JEZ(0x1E0[2:0]) % A
AT A4 TIZRELRVEIICEELTLEEN,

2. NU—ToTERIIV Y MEO L TURAH DY E TIL,

0x018[0] = Ib ZHREL T, VCOXF+¥ VU 7L —a %k
LET, itV T, Fx VT L —va rBUEREGA.
0x018[0] = 0b D L T A X FHiZ&a%E L. 0x018[0] = 1b D L
AL EHERELET,

3. WNEBT SYNC EiENBlth S D 7=, HI23 @ E @ SYNC
MEREIME TR ESND R X T 1 v ZIRBEICR D £,

4. VCO I, FTE® VCO AEHITH L THRE SN EICxt
LTxx V7 L—var&nEd,

5. WEST SYNCIEEDMEPRENT, 7 v v 7 HIinsalfelc?
D ET,

6. PLLA—7HULNET,

7. PLL2uv 7 LET,

VCO F+v U7 L—a il SYNC RETENDTZH, vV
T L—va v AD9S22 OHINIEERIE LT, RE AR EW RO R
EMBGIESNETA, VCO v U 7L —Tarofkby T,
PLL V—7NERIZEET DHNT, HAnbray 7 R3RAEL
E AN

VCOX¥ VT L—ay - ray 3R, 520X 951C
FRE S UET(0x018[2:1]),

Xy VT L—va U fERE. PRD B EESE LTV 77 L
VAREWER), SV T L—var - ruy s ERAELET,
%w)7v—v§/i PFD A %x ¥ ¥ U 7 L—a v fE
EM O LIz @t cirbhEd, vCoFv U 7L —v
ay-ﬁﬂy7ﬁﬁﬁﬂﬁwﬁ8\%%UTV—VaV%@ﬁE
<7evFET,
VCO ¥ VT L—rar - 7oy s @liincRansd,
Jear_crock = frern/ (R % cal_div)
ZIZT.
frern V& REFIN1E 5 O JH 4%,
RIZR U #1H,
cal diviZ VCOF¥ v U7 L—3 3 8 0x018[2: IR ET
557 A b,

X U T L— g VRN 625 MHz L 0 IERLS AR B X oIz, ¥
YV T —va VR ERETDIXLENH Y 9, %30
Xy U7 L—varHREkowEyeEE R~ LET,

R 30.EFTFELMUEREFRERKITGITSVCOF v TL—a sy
Lt

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

12t0 25 4,8,16

2510 50 8,16

50 to 100 16

VCO ¥ U7 L—3 3 02d, 4400 v U T L—var -0
v AT NEHELET, ZDEH, PLL U 77 LR IR
w7 e A T NVETRT VCO v V7 L— g R, %k
TERINET,

VCO F+ J 7 L—z2 3 2 HFH-

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

P
AD9522 TIZ PLLRXEZAHL L= &, HEIMIZ VCOZF v Y
TJl—varyLlEtA, TNITEY, PLL LY RAFEEEET
HITEIATHRDVIZ, VORXEEZADIERF XYY T L—
arvERMTAEAA I T EIRD D EEOFTEMENE X F9,
Tl 22, TOMEREBIF YV T L —a v ETH I ERL
VCO Az LB b &g D Z EnT&E4, Tk, VCO il
HEENAHRBEEEREEAB RN L2 —Y =2
TWVBXIZORITH ZERTEET, 72L& 21E, %k 100 kHz R
Ty FIINETEDLN, M MHz IZIZTERWEATYT, &6
Fr U7 L—a rRIEICEY VOO AR AR WMTéﬁ
B, AR Z v arvidxy U T L—a VKb A ETHEIR
IZ SYNC WREEIZZ2 VW £, ZD=dIlZ, ZOHo—k7E
ENRETHZENTHIESNET,
VCO Fx U 7 L—2a VFROFME TG L T ZEW,

e PLLR, P, B, ADKEWEEELF L=k, F7-1% PLL
V77 VLU R ray 7 BEEEER L%, ZIULEE
MIWZ, PLL LY AZ ERZV 77 LA -y 7 INER
ENDHTLIT, VCORBEMNEDLD Z L2 ERLET,

. VAT A XX VT L—Ta U BREE INAEE. VCO
WA OB ERFMETHF ¥ UV T L —2 g ENTWTH,
IREDOBIMEN CEFICEET D L 2IcT A &<
WETA, VCO F+ U 7 L—3 g NIMEIDR U TR
THRB T EnTEET,
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REFIN/ o R R
REFIN > pIVIDER[ ] DELAY

PFD

N N
DIVIDER DELAY

CcP

AD9522
LOOP

REG 0x01E[1] = 1

ZERO DELAY FEEDBACK CLOCK

FILTER

— LF()—>®->

~

DIVIDE BY 1,
2,3,4,5,0R6

MUX3 \

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

INTERNAL FEEDBACK PATH

CLK/CLK "'
—e —] .

CHANNEL DIVIDER 0 OUTO0 TO OUT2

CHANNEL DIVIDER 1 OUT3 TO OUTS

111

CHANNEL DIVIDER 2 OUT6 TO OUT8

CHANNEL DIVIDER 3 OUT9 TO OUT11

E
3
+
i

07219-053

49.t OB IERRE

B EEE

Yo EEfEIL, 7 vy 7 OMFESNT PLL U 7 7 LR
AFIONiFEE —E SEET, AD9522 121, NE LA D 2> D
Yot — K23 HD F9,

AL OEEE—F

AD9522 ONERE BB iEMRRIL. T v RV JEER 0 O &
PLL N S8 ~RR S D Z LICL W EHR SN TWET, 49
12, WEE r Bt — ROEEREOETEZF TRLET,
LU AKX OxO1E[2:1]=01b Z%E LT, WHE o itt— N4
WLET, WEHEeEET— R TIE, F v L0 E8E 0 oS
2 Mux3 & Muxl 2B L PLL (N A& ~R S E 4 (X 49
THDIFR/NR), PLL (X, F v R 0 OO/~ >
VeV T LUAANNONMIE Yy VB EEET,

F v VARAGERIEAEICRBE SN T2, Fr w0
wmOWINFTY 77 VoA AIZFEE{ES vE T, PLL WO R
BAEE NBIEL, S RT A4 38 PLL 2V KR—FR 2 b b DR
WRBEAHEL, 7yl 77 L AATEDBOA
A7y hE2/hS LTEaBEAZFEBT L H12, HET
HIEMTEES,

NEEOEEE—F
AD9522 DANEE v BIEREREIX, 1 DD Z vy 7 HJ1% CLK AJ)
~JE L, BRI PLL N A8~ T Z LIk B ENT

Rev. 0

WET, X 4912, S mBIEE — FOE SRIBAE & 4R TR
LET,

LY A& 0x01E[2:1]=01b A% ET D &, FMNHE 2 BEE— F3
BIRSNEY, AT rEBEE— TR, 12 Ao 7my 7
(OUTO~OUTINDAN D 1 % CLK/CLKE >, Mux3, Muxl %
BHELTPLL (N DASH~NRTZENTEET, ZDIFE A
ZX 49 TR TR LUET,

VCO ¥ U7 L —a VEBES 5720120, ANBE n Bt
— RIEHT T v o XAV REBERET HDLNERH Y £, F
¥R OB T TN MR TVET, LY RK
OxOIE(43|DEEEZ D Z EIZLY, Fyoxnmfieas 1. Txv
FIVOYEEE 20 FRITTF v R 3 b P n BRI E
THZENTEET,

PLL i, &ML N7 vy 7 OMf/=y PV 77 L AATID
FAl/— y P —BIEET, Fr BRI AR
SNDe, 7uy WY 77y L AANIZEEE S E
7T, PLL IO RIBIESE NIBEMEIX, PLL 2 R —3R Y FrH 0D
EWGRIE A ME L, 7y MNEYV 77y LU AR EORO
A7y PE/NSLSTDHEIIT, BRETDHZENTEET,
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DIVIDE BY 1,
2,3,4,5,0R6

Y
1 0
CLOCK
DISTRI-

DISTRIBUTION | BUTION
CLOCK

MODE 0 (INTERNAL VCO MODE)

MODE 1 (CLOCK DISTRIBUTION MODE)

DIVIDE BY 1, DIVIDE BY 1,
2,3,4,50R6 2,3,4,50R6
CLK O—»]
CLK O—»] '
1 0 1 0
CLOCK CLOCK
DISTRI- DISTRI-
DISTRIBUTION | BUTION DISTRIBUTION | BUTION
CLOCK CLOCK

07219-054

MODE 2 (HF CLOCK DISTRIBUTION MODE)

50.3fED Y Oy ¥ NEEEE— FOMKAL LK

78y 98

1o0r7ay s « Fyrxni, 3o LVDS 7 vy 7 &7
Iy E g A LTS 6 fHd CMOS 27 v v 7 s HAERE S
NTWET, Zury 7 HhE, HAOvACERINEZ KT
MO S TWET, Z7u vy 7 HZiE, LVDS 721
CMOSDOEURH Y £,

ADIS22 IZIF 4fH DI vy 7« Fr o FANHY ET, £F v
IV, EHOa 7<= kS ERR B0 ACE
b/ vy 7 BEEESELET, Ty Ao 1~
ROEBEOELTHEATHI ENTEET,

AD9522 {&, VCO Hih% 1. 2, 3, 4, 5, F72iE 6 3L TH
T ¥ R EEA~H T D VCO AR ENE L TV ET,
VCO /AR 2 >OF&EMNH Y £4, 1 DHIZ, Fyroxv
Sy JESR DR R AN AW E % 1.6 GHz IZHIR+ 5 2 & TF, 220
X, AD9522 ML T IVIRIR A Ny RS TC O I ATRE AR E
ERETEHLIICTHZETT, CLK AJNZER SN TN D
Sy J{EF S VCO pfalss AT 22 A TEET,
F v AR EE D & BUEREINTWAHEkKIZE T
T, MADT 2a—T 4 « VAT VERIRTZZENTEET,
Thbb, EEONEL DI LT, BRIz AL 7 vy
T e AT NVE N+ ANA - Loz, Aizmey s -4 A
IAVE M+ 1 Er— - LU, ZRERERETSH LN TE
(22T, D=N+M+2), 7=k 2, AL % 1 EBA
T A T VEIANA = LT, 4 A 7 fEle— - LT,
HDVEEALL 5 % 3EZBRATIYA TV ANA - LoULT, 2
YA IR — - LU, FNENRETDHIENTETET,
ZOMOMAAE YL FRHETT,

F ¥ RN EBET 2 —T 4« A I VRHIEREREZ N L C
BY, ZhET 4 A=A T2 08 TEET, EBRDRER
HHERT 2 —F 4 « A 7V L ITd BT, Z OBREIZA Sy
JATHRAET HIE 50%DT 2—T 4 « A 7 NVEMETDH &
MTEETH, HFELkEZ M=N+ 1 ICTRETIHIHLENDHD 1,

EBIT, Fr U ERER S & HRBMNEA 72y N E
FPILBEEZRETHZENTEET, BIRLAEHELIZST T,
HAERK IS A7 0y 7 « A 7 )VERESELZ ENTEE
T, 7ol 2R, FXY U RASEBRAN TOREEED 1 GHz O
Gy T RSB E R R 1I5ns BIESHEDLZ LN TEE
T, RN EANA - LV ERFa— s LU A —
FEHEDZEHLTEET,

B}EE—F

3OO0 vy 7 aEEEE—RRHY, ZNHEK 50 IR LE
T, TNHDOE— KD 1 D TIENE VCO Zfiv, ftho 2 >DE
— RTIEIWEE VCO 2314 A2 LT, CLK/CLKE S IZ A &Eh
B FEENET,

E— KO0 (N VCOE— R)TIE, 220DEFXARH £7, 1
SHODO/RATIEL, VCO 52 VCO 4y A~k b, WIZE~
DOF ¥ AN EE~ELENE T, 2 DHO/SXATHE, VCO &
F v VI ERE SA XA LT, VCO [EE5MBEEE KT A /3~
EHNET,

CLK #Y—A L L TR L= & &, CLK BEENRKT ¥ %
JU5y R RN 1 JE I 5 (1600 MHz) L 0 (KW MEA 1L, VCO A%
5 MBEITH D FH A, FOMDELAIL. VCO Y E#mRAE - T
F X RGBT BN E T2 LERH D £T,

% 3112, VCO, CLK, VCO 73 JE#%BR$ 5 HikE R LET,
OXIEI[1:0] %> T, F¥ X AGEEGD Y — A Z RN L,
VCO 7 E#OEHOREZEE L £, VCO »E#OfEH 7
LTVCOZERTHZLITTEERA,

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
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vy Y EARBSAL
WAEEEE AKX, VCO 4 %Wﬁ@%%k%yy*w%
FEOY RN ol @@i# VCO Az i+ 2%

\_ ‘

va)iti(1K#%Mﬁif®:éﬁHmi VCO %3 %u

2, 3, 4, 5, 6)&F v U RILEIBOREIC ﬁ@iﬁo§3zm
T ¥ RO EE I O ﬁﬁ&%rbi?

JAl DCC By bOBEIHEST, Ta—7 1 « F1 7 VAHHIEH
BEAR—T VT 4 AT —TNTHIENTEET,

& 33. AR D Dx B’/E

Disable
Divider Low Cycles M High Cycles 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] 0x19B[0]

= 2. FARHL AL
Channel Resulting

CLK or VCO VCO Divider Divider Frequency
Selected Setting' Setting Division
CLK or VCO input lto6 21032 (1to6) % (2t032)
CLK or VCO input 2t06 Bypass (2t 6) % (1)
CLK or VCO input 1 Bypass Output static

(illegal state)
CLK(internal VCO divider Bypass 1
VCO off) bypassed
CLK (internal VCO divider 21032 21032
VCO off) bypassed

Fr oRIVARESEO. 1. 2. 3)

'VCO 43 JEZR DR A 7R A (0X1E1[0] = 1)iE VCO 2y JE =1 & /e v F9,

HART AN R SND T v o RIVSJEERICIE 2~32 Ao
“Ha%i»l@aihi% ZONRET15ENL 20 ET

AECY, 1 AT RGRENARALET, JRMET 1
¢777WE71~74 A /I 3% 7t IS i = opsh e o 47)

BRI A T a DT a—T 4 « A JIVHHIEREREN T & £
T, fMAEA 7'y PEIGEBIEZX, AN ey s AT 0D
A7 VA NEMTERT D ZENTEET, F¥ Ry
JESIE, ASITHRK 1600 MHz DIEEICX LTEMELE4, 4
JERROMEE L RTEIL. ZUT DY ATy T - LPRF Ly
b= LYRAZEEZALIT) ZEICEDBRRLET(R
48~3% 59 BHR),

VCO A%

VCO 2y JE#a1%. W VCO £ 72134058 CLK A & 7 v v 7 45
T ¥ RN JEER DRI TC ORI A 21T VWE T, VCO 4 Jal#s
TIE 1. 20 3. 4. 5. 6 DNALERETAZENTEET(E
55, 0x1EO0[2:0])2%, VCO Z3JA#RIZ 1 ZETH L, NA /AT
EBT ¥ RNV AR e £,

Flo, VCO BE#EAZT 4 v JITRETHIENTE, LE
L INBHIIEREEN VCO BRI ChrT 7V r—ra
TZ OBBEIXER]TY, VCO BEEREAX T 4 v 72T DL,
ATYVT AT Y= A F Iy « LUVESFDR)MBIAL 72D
F4, VCO v U7 L—3 9 U HFIC VCO DEBRNAZT v
I TCThHHEE, HNEBREHY FHAL, 2D, va)#y)
T L— a3 VIRIZ, VCO S EIERIIERZ T 4 v VEEREL
VCO OF ¥ U T L—3 a3 &7, Vﬂ)#¥)7v~75/
%12 VCO 77 JE 2% %7\57?4‘y7 WICRETDHZ LS NE T,
HL SFDR MREAZ 1G5 D 5 1 DOHELE L LT, VCO BJEZIT 1

E#éﬁ&f?o_mﬁ&%ﬁok\Ewmn4bﬁW®m
%%%ﬁ@ﬁﬁf\VU)%?UfV—VaV%®77VaV@
RENZ72 0 £,

FyoRILSER

F v R ERIT, 3 o LVDS HADE 7 —T7ZBRE) L
T3, 4 HOF ¥ FANEERO. 1. 2, HBHY, 12 HD
LVDS tH/7(OUTO~OUTI ) ZBREH L £9°, & 3312, b5y
%%ﬁﬁ%%&%@@@%*@;ﬁ EHILVRE O — 3
VEIRLET, LTI M E NOETRESNNET, A%
A By bEERELT, DREMENSANATHIENTEET
YA 1 ERUT, DRAEKIT AT —Z ), T4 AT—T N5y

KT X U FIUT v RFES x 1F 0, 1, 2, DAL
DxlZ. M & N OfE10 HEE 0~15 2K T 4y MLy
nNEI, 22T,

— T IAB=M A+ ]
NA e S A= N ]

TJE
EE

%&

A Er—=DYA T NVEIT T RGO ATI(VCO 53 )i Es
out or CLK)~BUEBE STV B 7 1y ZJ{5H0Y A 7 Vi,

IS TEIBED A AT, Dy =1,

DMOLEIE, DX=(N+1)+ M+1D=N+M+2, ZHhiZ

0. ZF v FAGEBRTIHTEEOREIE 1~32 O H&#T

2720 £,

Fa—FA4 YL IONETa—T1 - LY IOHBHE

F o FABITOIa Y TEREOF a—F 4 « A T LT

WOEMEO— I EIFRTIC L v RESNET,

. F ¥ L FZIZHTDH M & N DO

. DCC DA %—T )T 4 A —T )L

o VCOEEGDA R—T I3 A 78

o CLK ANDT a—7 4 « ¥4 7/ (AR VCO DT =2 —7
S B A 7T 50%)

DCC HREIZT 7 4V N TET ¥ » RAGEEHIKR L TA R —T v
ENTWETA, DCC HEREIT. ﬁ%?/XN@T%XI—7W
SR DCC By hEHREL T, TOF v 1AL ESRE BN
TAAZ—TATHIENTEET,

F ¥ U FAGEABOMENOHLETIE, Ta—T4 - A7
D 50%IZ72 B 72 < 720 £9, JE 50%DT = —F ¢ - A TV
I1x. M#N@k%ﬁﬁ“ﬂ%f%%ibiTofl—?4'%
A I N ERSEEIT. F v v RS BRI TOIE 50%T 2 —F
S YA T INE 0% T 2 —T A - %47» HENICHIIE L
7,

Fa—F 4 - YA 7 IEMHE

PLETT,
BRI M=N & LCRET 5 UERH Y £,
WEARLIEM=N+1& LCRETZBERDH Y T,

DCC HEEIC L 0 A NAFIIHIEES N WEE, £F ¥ 3
WA OT 2—F 4 « A 7 iF, N—k MAETHD
DLEN+D)/N+M+2)IT7/20 £,
Fix O EBICKTT 2T ¥ o AV EBENITOT 2—7 1+
YA I NVERM~KRITITRLET,

SITIR DO F v RV JE RS
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RUAF v URLDBAB/EPIDT 2—T 1 - A 7)L. VCO 7R 1,
ARNTa—T4 - Y4 L=50%

Dx Output Duty Cycle
vVCO Disable Div Disable Div
Divider N+M+2 DCC=1 DCC=0
Even Channel 50% 50%
divider
bypassed
0Odd =3 Channel 33.3% 50%
divider
bypassed
Odd=35 Channel 40% 50%
divider
bypassed
Even, odd Even N+1Y/(N+M+2) 50%, requires
M=N
Even, odd Odd N+1Y/(N+M+2) 50%, requires
M=N+1

Duty Cycle DCC=1
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+1y 50%, requires M =N+ 1
M+N+2)
X% Odd (N+1Y (N+1+X%)/(2*xN+3),
M+N+2) requires M=N+1

RBF VYU RDAFBBADT 2—T 4 - 47, VCO AR 1.

ANTa—=T4 YA IIL=X%

Dx Output Duty Cycle
VCO 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)Y 50%, requires M =N
N+M+2)
Even Odd N+1)Y 50%, requires M =N + 1
N+M+2)
0Odd=3 Even N+1)Y 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+1y (5N + 7 + X%)/(10N + 15),
N+M+2) requires M =N + 1

Wik VCO OFT =2 —F (4 « A4 7 Vi 50%TT, ZDimd,
VCO Wtk 1129 DE, Ta—T 4 « A 7ML 50%I27 0
F3, CLK ANEMh~E#EERT 2 &, HOTa—7 1 -
YA 7T CLK AN ERICIZA2 0 £7,

A 7ty FE-IFAREEEELE

BF v RN EABREMEI L, LIUAZ - By NERELTHL
WA 7'y M EIITHERRRIE 2R ET D ENTEET
(& 38 &), ZNHORTEIL., SEGBHIONLEL ERY =y
EA Ty NERITBIESE D, Fr RS ERADEERD
YA 7 NVBCEGNI D BN = DB AT LE T, ZOBIET
BIER WAL 7y bAB o) RREYELE LEd, BIED
K& &I, A7y MPO)L VAL ISR TS 5 &
v hEeET ¥ URXNAGEEBD AL — b - A (SHE v ORI
KLOBRESNET, AF¥—F NS By BBy hahd &,
BRI AT E SNz — « oA 7 VEBM)DEL 50 F
7

(A7 b EANCT 5 L & 1T SYNC e 6 5 LE A D
D EFTHORY—EREEDO T 7 5 L BR),

RIBAMEA Ty FENALLDERE

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]

RI.F v VRILDABHADT2a—FT 1 - FA4 5L, VCODEBEA

F—TNLLTTIZEE

Input Dx Output Duty Cycle

Clock Disable Div

Duty Cycle N+M+2 | DCC=1 Disable Div DCC =0

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

VCO 4y JE#e=1 O & I F v o XA EE A X —T VT D
ERHDHZ
R Fyv U RILDABEADTa—T 1 - 4 )L, VCOHFEEEN

LR,

HEAVS
Input Dx Output Duty Cycle
Clock N+M+2 | Disable Div Disable Div DCC =0

Rev. 0

A, =B (sec),

A=EBEDx AT TO I v v 7350 A 7 V),

Tx =53 JE %8 Dx DATITD 7 v v 755D JEH(sec),

D R RN

® = 16 x SH[4] + 8 x PO[3] +4 x PO[2] + 2 x PO[1] + 1 x PO[0]

F v U RAREKIE, N=~A - A 7V M=a— - F A7
L LCEE,

r—2=x1

D15 DHE, A=0 X TxAc=A/Ty=0
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rF—2R2
O>16 DIFE, A=(D—16+M+ 1) x TyA. = ATy

BFNL BICRRLMNMA 72y FERET DL, K-
BIEETF XV RAGEBANTI I 0y 7 « AL T NDA T ) R
VINTRETHZENTEET, KS51IC, HARICZOX 5%
MR 7y FEBRELEREZRLET,

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CHANNEL

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

DIVIDER 0 ser = o 4 [ [ [ [ | | |

piviEr 1 SH=9 [ [ [ | | | L
DIVIDER2 0= 3 [ [ [ [ | I
- |- 1% Tx 5
- [—— 2 x Tx g

S1MABMEF Tty MEFLIEE)OHR

H H D REA—SYNCHRE

AD9522 7 vy 7 N HEWICHEBET 2 Z N TE £T,
HAZEBNCFE NSRS 2 Z N ca 9, RIMEIL,
BRI E AL T 4 v 7 RMEOBREEY v MBS DR EN
L SN TWET, b0 MEICE, EabhieF vz
ARG T 2B e A 7y bR EERET, 2D
HEeZ 5 & 4 [HOT v RV ERBMOE 2 IZxt L TR D
SENENFA Ty NEEET DN TEET, SYNCE
ERbRT 5D & WANRHESRIZ2E->Tr vy VERE ZHilT 5 2
ERTEET,

HAOORMIEL, ROFETFITESNET,

o SYNCE % — -+ L)L L CIRIZIEBR L E T (v == T /b
[ 39),

. Y7k SYNC B h(0x230[0]), Y7 k- Uk k-t
K (0x000[5] [mirrored]), /XU —X 7 3B 77 L2 A -
vy hO0x230[1)D 3 By hoWwWTFhngz, By hLKIZ
Vty bLET,

. HADRWIL., FvTDONRNT—T w7« —hr v AD—E
ELTHEITTHIENTEET,

e RESETr U % nm— - LoULIZLTCRICHBRLES(F v

T UEy b))
e PDEVER—: LYULZLTRICERLET(F 7 - XU
—H ),

. VCO ¥ U7 L —2a T35 812, NEE SYNC
155 0N HBIC 7 Y — F &, VCO ¥+ U 7L
—a VOSETHRICHRSILET,

RIS RE 2 FEATT DI b —MRA7ZRFIEIL, SYNCE U &~ TH
NO~=a2T VEIZEITS HETYT, ZOFETIESYNCE VT
02— LU BEEARET, FALERE X — -
Loy L, ZO% TR LET, SYNC BifEDX 1A I 7%
X 52 (VCO 4y Az ) L X 53 (VCO 438 e % JEE )R L
FT. FTYURADEBANT, 7y 7 OREK 1 %4715
DRMEEMNENRH Y FF, Tk, ADIS22 WD/ rn v 7 -
v VEFEMEL T SYNCEFRIMOMWEIZL S HDOTT,
SYNCON. G ER Y =y Uhb RS =H 7 vy 7 O
WETONRALTTA VBT, FY o3V GEBAIITOs 1
v 70D 14 ~15 %A 7 2, VCO 43 JEZE oA MEE LT,
VCO 3 JEZRATID 1 YA 7 V(X 52)ET213T ¥ R TEHERA
JI1Y A 7 (A SHEMEAE LB 20 £, A 7 A 8ix, 5
FOMBHLERYV UMb FLET, EHIZ, SYNCIER
MNHEWNEFRIHI T Y > 7 £ TORIE 1.20s (typ) & H 1 KT A "D
HSBIEAD Y £4, FIA NOEHLEIEX LVDS K5 A AT
#9100 ps, CMOS K7 A /S TH) 1.5ns TT,

SYNC #HEAFTT 2L 9 1 >O— AR J7IEIX. 0x230[0]D
Z7hSYNCEyY haety LTV Ry NTDHETT, Y7 b
SYNC By by hE Uty FTlk, &L YRAXEHFEE
(0x232[0] = I BRI THHLERH Y £7,

SYNC E4{ETIE, 1D RIMBRENZ FIEEIC T D RTICBEE S 5
FRIMSYNC b MMEHR CHE) SN T RN TXTOH AR5
W20 ET, BMESRITIE, £FT v VKNV DRZ— K« A -
By NEfFEA TRy FOBREEZZBE L TWET, ZILHDOK
ElL. SYNC BMENRAE LT EEDOFEHNDRET 4 v 7 ikEE
L SYNC SEsE TREICZ v v 7 BRENVZ B 5 & S O H 1Dk
fig L FRRHAR A HAE U9, ORI CRIIEIC, Z ORI LY
NAEA 7| > NOBRENFRRIZZR D £7,

AD9522 OZE) LVDS 134 3 Enb7d 4 DO NV—T7T
s, & 3 ETTF ¥ 2ARAESEIA L CWVET, CMOS
DA, 4 LVDS 85T 2 Ho sy 7 r= K CMOS &
LCHERLT D Z ENTEET, RIEME. 7 v 3 nEis
BT 2T _XRTORIANCEAEINET,

EF ¥ UGB L DI, EDOF ¥ L0 SYNC e
v b ERFE LT, SYNC BIENLBRAT D22 N TEET,
SYNC EGI(BRINF ¥ RINDFRE ST ¥ R bid, SYNC
BERFICI N A A X T 4 v JIZERET D Z L3, WHERE
WK RIZEENI T v o2V OH D ERBLEREA,
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CHANNEL DIVIDER CHANNEL DIVIDER
QUTPUT CLOCKING CHANNEL DIVIDER QUTPUT STATIC ! QUTPUT CLOCKING
A
r

INPUT TO VCO DIVIDER

|
| I
A A 1
Y ¥ N
| I
| I
| I
| I
|
|

[
| |
SYNC PIN L
| |
1 1
o
| |
QUTPUT OF ! | Lo
CHANNEL DIVIDER ! I Lo
|
| | lwt— 14 TO 16 CYCLES AT CHANNEL DIVIDER INPUT + 1 CYCLE AT VCO DIVIDER INPUT — |_
| |
| : [ i
| | [ 2
1 ! o g
52.VCO D RAZRERARED SYNC R A 224 - 1A TS5 4 ViEBE—CLK £7=(& VCO B’AHh
CHANNEL DIVIDER CHANNEL DIVIDER
OUTPUT CLOCKING | CHANNEL DIVIDER QUTPUT STATIC , OUTPUT CLOCKING
E A 'Ir A i _*_ A ~
| L
|
INPUT TO CLK , P
|
|

1
INPUT TO CHANNEL DIVIDER :
|
|

1

1
— 1
SYNC PIN 1
1

OUTPUT OF ,
CHANNEL DIVIDER |

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

07218-074

53.VCO N EZRIEFERRED SYNC 2 A S Y - XA TS5 4 VEBE—CLK DHNAA

LVDS HA FS5A R

AD9522 DS KT A %, LVDS & /1 £ 7213 —%F D CMOS
Ny R LTS 5 2 &M T& £9, LVDS )
HTIEL K175 mA~K) T mA OB ZRIRT 5 Z LB TE
S

LVDS At I En £ 72 I RERICRET D Z M TEET,
ORI EY, TV A= a b NTAR—R - LA 7T D
BRI L CHAOOMMBIEEZRET L2 ENTEET, &
LVDS 1%, Rl =& v L CHEB N E2EHNT 5 2
LRTEET,

07219-134

54.LVDS tH 1 D &1L L = F R, 3.5 mA (typ) DERIR
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CMOS HHA RS54\

£ LVDS )% CMOS 1%t & L TEBICER ETHZ &b T F
T, ZAUTKY ., feK 24 o CMOS H A AMER FTRE T, 5
%Z CMOS |[ZHEk9 5 L. CMOS Hi71 A & CMOS H71 BIZHE)
B H—r A LET, G2 bhzzE8xicx L<C, CMOS
J1 A FE7ZILCMOS ) BEMNANZ X — A F i H— A7
THZENTEET, Fo, RiEEIERIBOEE DAL DY
IZxf LT CMOS H ) OFIRHRIMEZRINT 25 Z LR TEET (L
YA X 0x0F0~ L T A & 0x0FB),

BEIDOT=DIZE CMOS &N —F 7 SEHZ ENRTE

£9, CMOS DU —F g 0%, A 3x—7 L CMOS v

U A A (0xOF0[6:5]~0xOFB[6:5]) 2> & fE BN #il 48 S 1 E 9. CMOS

RIANZ, RT—F g E&8nbEA)—AT— NI ET,
VS_DRV

ouT1/
ouT1

55.CMOS i i h B

JEyb-E—F
AD9522 |Zid, NV —Fr - Uty MPOR)EF v 72V kv b
& 52 5% DMOEE D FIERH Y £,

NI—F2 Yty bk

F o e RU=T o TR, VS B 2.6 V (<2.8 V)IZEET S
ERT—F e Uy b e XVARRITSIN, F v 7
EEPROM [ZH&AN S 3TV 2 3% EE(EEPROM B 2= 1) E 721X
R EM(EEPROM B Y= ORI NET, NU—F U FEIT,
AD9522 % SYNC BI{ELEITL T, T 7 4/b bR EICHE - T
itz —FEgEd, I FTANF, NETRESND R
T —7 v TR A = —DRE 70 ms)FMZHERF L E 3,
TO% NI NERBLET,

RESETEVIZLB/N—F9xzF7 - Uty h

RESETO/N— R « Uk v h(RESETZ &Ko — - L~ULZT 5
L RMIANA—F Uty FBREITENETNE, Ty 7%
EEPROM [ZH&#H X3 T A 3R EME(EEPROM B 2= 1) & 7 1T Pk
HEMEEPROM Er=0)0ZRELET, Flon—FK:- Uty  ME
SYNC iELFEITLC. T 7 4/ FEEILHE S T Z —

07219-035

HK Xt E 9., EEPROM BT 77 1 7 (EEPROM £ = 0)D & &

RESETDORATHH O b ZVBIGETH 2 us 2E L £9,
EEPROM 737 7 7 4 7(EEPROM E'= 1) & &, RESET7 3
A LTI o TP IO ~ 7 VERSE TH) 20 ms ZZ L
£

YT - R—bBDOYIT R~y b

VUTN R —harbia—ib LYREEMEI L LUR
X 0x000 DE Y h 2 &Y FSERELT, Y7 Uty b
EITHOZENTEET, By bS5ty b 2%y b5 E,
FoFNET7 Uy b T—FREHHBELT, Fv 7%
EEPROM [ZH#1 X T 5 3% fE(EEPROM B = 1) % 72 1PV
REMEEPROM B 2= )R LET, 72721, LA X 0x000 i
bR S E T,

w7 -7 0T By FERE, B R2, By 5 LURXK
0x000 (%, V> baiOEEZREELET, WEY &> M HD
IZAEZT 4 w72 ET, ZNHOE Y MNMIkBALT < F Y
T By T, L BT - U TEMEIZES SV T

JU e IR— K SCLK VA Z AN EAETHETET LRWNTED,
ADISR2ZZENETY &y MREEIZEBINET,

SYFI R— %N LTEEPROM EFr=0 28&E LT

EEPROM & EE~DY I+ - VY +

SUYUT N e AR—Fearbr— s LIREZEED L

0xB02[1]%ffi > T EEPROM t' = 1 ##% & L T EEPROM K1 D

BEECTF T2V Y bTHZENTCEET, ZOEY ME

‘L7707 -y FCTT, ZOE Y hMI, EEPROM E =0

DL XTI TY, Soft EEPROM LY A E N7 U T ENTHD

WO NI NVEEE TR 20ms ZE L 5,

NIJ—=HFHy « F—F

PDIZ&kBF v T - R0—4Hy

PDE L % m—« Loy 5 &, AD9S22 % /80 — 4 7 LIRHE

D2 ENTEEY, NU—=F T TiE ADI522 WEROR

oY ORSRE L B M H — 2 A7 LET, PDRIANA « LUK

LHFETF v FEIRT—FU U REBIZEEV 3, PDEVR

— e LD E XLV VR BEREINRNWNE Y RT—F

T = KBRS &L AD9522 138U — X T DRI

LUAFICEEAENT-HEEBICEY £97,

F T HENRT—H oS85, Ty 7T EOBERNY Y v N4

TUENET, ZHERERNRT—F T TR, AU —

7 e ®— REMEENE T, ADIS22 1, AU —7 « =— KDOBh

F T TS NSNS BV AT AT D D &R I 5 K

B2 A A2 N L TV ET,

AD9522 BPDART —H 7 LTS & &, F v 7 ITROIREEIC

A/

e PLLOBAZEEREINT—F 1T,

e VCONA7Z,

e CLK ANy Z77R47, 12721 CLK AJ] DC /3A T A
[ETf23 0 Sz

. EEE—RTIZ, V77 L AANRNYy 772347, DC
AT AEES A,

. VN R e ET—RTE, V77 LU RATNY T 7

NAT, DCAA T AR A7,

BISEARMNA T,

4 CMOS I A — AT — |,

TRTOLVDS AR RT—F o « — K2R £9,

VUTNearvia—b e R—"BNTI7T 47T, Fo7

1T~ RICIRE ARE,

PLL /R —49 Y

AD9522 @ PLL £7 v a i, BRI =Xy FT5H &
NTEET, LIAK 0x010[1:0]0HFEESND PLL /RU—XF
7o = N2, R E RSO 2 o03H D 7,
HRANRT—F 7« F— FTIL, LIRIBEHFIND L,
EHIZT AL AFIAT—FyosnEd, RS-y .
E— FTIE, RERBEEY ¥ 7%k T 5728, PLL /XU
— B NITF =D R T THF =T 4 T ENET, LY A
ANEFHENTZHBORDODF ¥ — « R T« A X2 FDOFET,
FNRL ZF RN = LET,
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PDEOINT—HH

LUAZIZ 0x230[1] = 1b 2 EE5ATe L HEEY Vg & RT
— XY UIEDHIENTEET, ZHNITEY, eV a v
SDONATANE = F7INET, LVDS RU—F T - E
— R =~ VEIEOb)DSE. £ LVDS K1 e —
B BN H D & ZONRT—F T IR E REBERBTN

F9, LVDS XU —F 7 « B— RT 1b BREINTVBEIEE.

LVDS LA T AL R#E SNV T2D, B B &l
THRETLHIZENHY £,

B Yy OBADINT—F 5

HUTH LY AYCHEBICEZ AT LIk, TRTHs B
Y I NERT—F YL SHT, =7 « RU—F T -
EFT—RIZTHIENTEET, LIYVRZ - =72, FHIIC

T BN T —F T REERLET, D OREMIT,
L Y2 4 0x0F0[0]~ L ¥ % & 0xOFB[O]IC AL & S TV ET,

BEBAHIOYY « FooRILOIRT—HFIY
HETHVIRARICEZAL L, TRTOI ey 7 %
RN =L DT 5 ERTEES, 7y s« Frox
NDRT —Z 7 AR KT A NRORT —Z 7 L[ L TN,
RO NRT—F Ty S8nb), BRNSNOIHEEEINKE
KBRVET, 7Oyl « Fr o RXNERT—F YL IEDHE, £
MR SN TV D R A48 HEIIZ AN —4 T LET,
LAY =y, BT v R T BB T — 4
TUREERLET, IO OREE, 0x192[2]. 0x195[2].
0x198[2]. Ox19B[2JIZHdiE STV E T,
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O
SUFZIL=-arvikO—)L-FRK—F
AD9522 O U T e ay fra—)b « AR— MIFRARREL Y
TNBEER—FNTHY, ZLOESMFEEDO~ S/ ra L fa—
sRovAraFaty DA v F—T 2 — AR R IZAREIC
L9, AD9522 DL U T/ « R— ML, 74V v 7 AD BC
Za bha), Fhe—540 SPI®Fu kb, Intel®#:® SSR
7a b aii EORESORMERE Y +—~ v b & A R
STWET, AD9522 @ PC 1L 2 > DHAEIZ BT A HE-A 12C 1
BNPOIRELEZLD T, ZRODIREICOVTIZ DT —F
—hrORMBITRLTHYET, YU T arba—L - R—
&5 &, AD9522 # K TET DT X THOLVAXIZHT DY
— R/FA b« T BANARRIZ 2D 9,

SPI/IIC R— FDER

AD9522 1ZiE. SPIL & PC D 2 oDY U T e f X —T 2 —R
BNHVET, 3Py 7 « LYULONA « LUL F—TF v 1
— - LA B (SPL & SPO)DAREEICIS UC, SPI E£72id
PC Z38RTHZ LMW TEET, SP1 & SPOBRNA « LULD &
E,SPIA VX —T2—ANRT VT 4720 F¥, ZOMDE
BlE PCRT 7T 4712720, 8§ FifH D PC AL —7 - 7 KL
A(7 By MEEREMIZ/R Y £9(F 39 &), AL—7 - T K
LAD 4y ME, 101112 — Ry = T7TEEE, Fr3 e
v hAYSP1 & SPOIC L VRTEESNET,

£39.2UTIL - R—k - E— ROFEIR

I’C /R R D%

R 40.PC NRDESE

Abbreviation Definition

S Start

Sr Repeated start

P Stop

A Acknowledge

A No acknowledge
w Write

R Read

SP1 SPO Address
Low Low I?C, 1011000
Low Open I2C, 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

I)C > 7L« R— b DEE

AD9522 @ PC A— M, PC @FEE— RHEEZERALTOET,
AD9522 (%, FEHEE— K(100 kHz) & &€ — N (400 kHz)® IPC ~7°
a2 haEPR—FLTHET,

AD9522 1E, YU T N T —X « T4 (SDAY LI T IV T
w7« T4 (SCLYTHR &N D PCHEHLD 2 (v ¥ —7 =
—2ENHLTVET, PC NR « VAT AL THE, AD9S522 134
L—=T « FRARELTY YT IV« NA(T—4 « /SA SDA L7
a2y« NASCLICHERINET., T2bb, ZuavyJid
AD9522 M HFEAINE T, ADIS22 1F, fEkMd 8 By b1 N
AMAEY « TR TTERL, FAL7 F 16y R A
A MAEY - T RLY U ZE2FEALTHET,

BT —H « By MIXLTSCLZay 7 « 412 17390
AWFEINET,

SDA AV EOT—2X, 7av 7 OnAg - LLH B T
LI LETEEHA, T—H - TAVDREIT, SCLTA DY
Oy Zia—- LXLVOLEEBLT DI ENTEET,

DATA LINE | CHANGE |
STABLE; | OF DATA |
DATAVALID 1 ALLOWED |

son / X \

56. FM7E E Y MRiX

07219160

A B — NEEIZ. SCL DA« L~ULHIZ SDA T A 3N A -
Lnba— s LRANELTHZEE L TERSINET,
AH— MR, T X EEENIET DERICE IS A X — 0
LRAESHET,

A by FEME. SCL D NA « LT SDA T A Vv — -
VRN ENA - LA LT 528 E L TERINET,
ARy THRME, T A BREEKR T SEDEITHICT ALY — )
LIREINET,

START
CONDITION CONDITION
57,28 — hEHEER by TEHE

SDA A4 v LD 1 4 MEFIZ 8 By METT, 727/ Uy
Ve By EBRENSL FOBRAIRRS MLERDH D T, N1 ME
MSB 7 7 — A hCXEENE T,

TV vY By I, TRTO 8 By hOF—F » U=
WCBERNZ 9 FADOE Y T, 727/ VvV By M,
NA MBRZIEENTEZEE T U AI v X ~EIT 512D
WCZETNA ALy =0 EINET, 2T, & 8 &
v heT—H XL DHBAD 9FHDO I v v - 7L ADM
SDAT A v &a— - LYLIZTHI LRV RBESNET,
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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
®
©
-
=]

or218462

K587 /vy - Evh

o T\ X YT XX

1
|
|
|
|
scL }\ /1\ /2\ /STDT 8
|
|

|
L

SDA

ACKNOWLEDGE FROM
SLAVE-RECEIVER

freX X\ [ X XX

ACKNOWLEDGE FROM
SLAVE-RECEIVER

072194163

SCL \ /1\ H2\ ’GTDT 8

]
I

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

@
=1
o
~ 1
w
w
N =
o
179164

M 60.7— A EANE(T AR - J—F - T— K, FHARIC 21 S &ERX)

T BB, 8 EY MNDT—H - U—KDOHBAD 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— XIS ERG L
FT, TOARAZX—REMHEZ, 7T RLVRA/T—4 « A RU—L4%
AR TEERRLTVET, YU TIL - RRICER S e
FTRTD PC AL—T « AL RE, AY— FFBIUSELFE
T

I, YAZ—ZSDATA v EHLTTIEY PDAL—T - T
RFLAMSB 77 —% b)) & RIWE v F THRENS 8By b

T RLVA A MEFREFELET, W By MITF—FiEkHm,

TRbHEAL—=7 « FARALRACH L TCT—FOEZALELIT
HAHLERE LETO0=E&AR, 1=FEAHL),

EEINET RLRICHGT DT FLRAERSNY 7 =7 L%,

TV oY By bEREFELUNMLET, BRENEZTA
A ANRABEEDORNR LD T —H oM. NA LOMo4
TN AET A FVIREEZMEFF L 9, R'WE > RAY 0 04
I, YRAZ—(FT U AI Y Z)BAL—T « TAAL A(L—)
IR L CEEXRAARZITOVET, RWE Y F8 1 OEEIE, <A
B —(Ly = ORAL—T « FRAZ(RTFT R v ) BEiH
HLZITWET,

INGRavwy RO7+—<y ML, T—FEWET+—~v v b
DT a s THRALET,

WIT, F=BFWL YT« RAESFLT 9 Iy s - LR L
1 7—% " FB EY MDTh—~y hTw AL —(EXiAR
T RMFELEFIAL—TGEAHLE— D)L EE SN, ZET
INAADEDT 7 ) VoY By MBBRAICHEET, 1§55 T

EETEDZNL MUTIETHIBRRH Y FHA, BEAALE—RT
[T, AL—T7 « T RLRA« A NOBEHDOFEIAD 2 7T —H « N
A NI, WEAEY (v ha—b s LYRF)T KL A - R4
FC, E7 RU AR« N RREEETYT, ZOT KLy J)k
KTIEHEKR 2 -1 =65535DAEY « 7 FLANATRETT,

B 2 AFY - T RLR XA FOBADT—H - XA M,
SRR LRSI EEREND LY RAY - F—H T,
FMAHLE—FRTIE, AL—=T 7 RFLZ A hDEBEADT
— S NE 3 kR LY DR SR L
VAL - F=HTY,

T —H N, FNOFAH LU FELIFEESIALNBKTTLHE, A
by TERENRHFESNET, HEXIALE—RNTIE, vAF¥—(h
TUAI YN0 FH)YZ Y c SOV ATT —HEREE LT
SHDLA N TRMET Y= LT, ZTORIZAL—T « T/
A(L T —rNMBO, BRIOT —4 « XA MNZxT2727 7V >
Doy MBRREET, BAHLE-RTIE, v RXZ— - TS
ALY = NRA L —T « TRA AT A v X)L ED
T—H N NEZELETN, 9FBHDO Iy - SLAT
FAIa— LV EH A LERA, IR T YT By b
IR TWES, Ty 7 By b ERETHIEICED, X
L—"7 « TORA AT —HERENE T L, SDA 74 VMg S
NEZEEHMVEST, vAX—ITI0FHOZ 0y 7 « 72ULAD
Aioa— -« LAUVXBITT—4 « I e — -« LoULZ L,

BNTI0BEHDI O YT « DOV ATT—H « TA %A« L
~JLIZLT, R by PREEZTY—FLET,

MR LA S — MNSHZERMEZEA by TRV IHERT 22
EMTEET, &b, AY—FREFZEA by 7RI
FECHIAETHIENTE, T IBEI N A IR
EhET,
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F—SERTF—T b
BEANA R Tr—vy bR G b T e b ar@3gkEa v ROV YRS - 7 RLAOREIMER S ET,

s | Slave Address | W [ A [ RAM Address High Byte | A | RAM Address Low Byte N

FHEIRABAAL |« T —~<y b—EFEEZRABNA b - 70 b2, #5E RAM 7 FLANLMBEND RAM ICL YRS « 7 FL2ad
iAo L TN SNE T,

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 A|P

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 LA b e T =<y b—FFENA FEZEAAL NG DEL T +—~v > |,

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 AP

PCIUTI-R—rDEALSVYT

[ 1 r— 1
! \ + 1
| | I |
| I I |
SDA ! 1 / N X I \ 1
| | I |
i — e i r
tFALL':-" - tser: pat | | | tEarL 1L |
| |l tiow —| |=-trise ~ ! :
—_—
scL : : | :
| 1 I |
1 [ S . - S 2 R S, | !
I ' ' ! ' 1 “
I > 1 |t sTR SU +{tigH|~ tseT: sTR = 1 : g
|8 thio; pat | S 8
61.2C> )7L - R—bDRAZVYT
RMNPCHAIVIDER
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
tsgt; sTp Setup time for stop condition
tHLD; DAT Hold time for data
tSET; DAT Setup time for data
trow Duration of SCL clock low
tiiGH 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 the input filter
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SPI Y FIL - iR— FDEME

v oA

SCLK (U Ty )V T/ 77y TH,
ZOENIATITT, SCLK I, YU T v hra—)b « IR—
M OB L & EXIALE R D701 flivEd, FHEXIAL
Fe g Py NI, 2O ay I ONE ERY Ty OTLUR
ZICBGAEN, HAHLT—4 - By NIXHBTRY = v VT
LOAZICEOAENE T, 2O, NET 30 kQ OI/HLT
T RIZTINE T ERTHET,

SDIO (¥ U 7 v« 7—X ANk, A Thy, ANE
FEF AN E TSI AT/ ) & U THEE L £3°, AD9522
TlX, T 740 k& L TR IO E— F(0x000[7] = 0b) 3 a% i
EhET,

SDO (U TN T—HHINE, T—% - V=KX Z7HD 1 K
DOH B & LTHER J0 £ — R(0x000[7] = Ib)ELH Cilibh E
D

CS(Fv7 VLI h - N)IT 7747 -m—Thbh, FX
ABTA TN EEEIABTA I NVEF—T 7 LET, CSH
A s LLD X SDO & SDIO A v B —& v RIRREIC
R0 ET, ZoEUE, NET 30 kQ OIEHIT VS ITT AT
TERTHWET,

&
SCLK/SCL
SDIOISDA —() conyR6L

SDo PORT

%{. 07219-036
lo
-

®62.> 7 -arbO—I -

SPI €E— FDEIE

SPI £— R CIX, | /N4 MREFZIIEBE AL Mk, BLO
MSB 7 7 — A MNIZiE 7 #+—~ v NETIXLSB 7 7 — A MRk~
=<y hEHR—FLTWET, ADIS22 U T/ a2k
2—/b - R— &, 1RO /O & (SDIO )HIZ, F7-iE2
AOHEITH /O £ (SDIO/SDOYHICRRET 5 Z LM TE T,
T 7 4V FTiX, AD9522 1T A HE— RIZRESNTHWET,
Ya— MIFE—RFQ By Mam)iE¥AR—FLTEHA, B
V716 By M@aE— RDOAREYR—FLTWET,
AD9522 1IZxt 9 B EX AL FELITF AL LEIEIX, CS2m— -
LYUZT 5 2 BIc X Btk EnE T,

CSAABEEE—NIZ, 3 231 MATOTF—=Z(BLUMET—4)
EEEET D7 — R THR— F SN TWET (R 42 3H), =
DF— FTiE AEEDO /A MERTCSE V2 —RFRJIC A - L
NUZRL T, YAT L ary ba—=F B8RO, S ELIT S
WAl 2 TR TE D L DI LET, CSIINA MERTDHANA - L
NIUTRD ZENTE, BEOWTIDDES (M F E7iTT —
HYTHAA « LAYLIZR D 2 LR TEET,

O, YU T earha—)L e R—FDAT—h « <
PURTTA b AT = MIAD, TRTOTFT—ZNERFESH
LETYTA b AT —bERITES, VAT A arbr—
FNET —F BMET DANCHR O I 2 RE L2 5E, 1RV
DERZSE T SWDH, 7203 SCLK o7 &b 194 70
MCSAm— - LNVIRTZEIZE ST, AT —b - v %k
Uty MO0 ERDY E3, A MRS TCSZ A -
N DL VYT ERERMFIL S, Ny T NT VT E
nEI,

AR =37« = RE 42 2R)TIL, FEEOT—% - A
A & 1 ODEEEA N —ATHEHRTHZENTEES, LY
2H T RUVRIZHBMIZA V7 VA MERITIT 7Y A b
SHAET(SPI ® MSB/LSB 7 7 — A MEED® 7 v a VB ),
R SN DN A DD Y TCSE A -« LYLIZL T, A
M) —2 - F—REKTTOILERD 7,

BEYA I II—GF+T—4

AD9522 & DIBEH A 7 NITIZ 2 >DES BN H Y F4, T, 16
Ey hOMeS « U— R%& AD9S22 ICEXALET, 2L X 16
o> SCLK 3B EM D =y UREALET, Zome - UV—F
1T, T HBEIZONTOEHRE AD9S22 U T/ 3 ke
—L s R—MIBHELET, ZoF—ZREIT@ET A 7LD
2 JBHEDEAICRY T, Zomf - U— R, ROF—Fiiz
EOFAH L/EZALOFHN], T —XE@BENOASL MR, T—
UL DTN, MIKT BB A « 7T RURAZREL
7,

BEAAH

AU — RREZALIMEH LA, 2% B O AD9S22 D
UT N aryha— s R— DRy 77T 57— iR
EIZRVET, T—% - By ME, SCLK ONH ENY = VT
HHENET,

HEREA, 20 3 2 by EREA MY =07 - B— N)E M
AL PO 2 By MWL WO)TRRENET, Bk 1, 2,
FE 3 A FOLAIE, 8 By hOK T —F U ADHTCS%E
INA LI L TR B EIESE R ERTEET (L,

TA T NVBKET T 2E\AENAA MIREET), AABELRL T
HLEIZ, CSHRr— LIRS L, VY TIVIEENFHR S
NWET, A MERUSTCSZ A - LT HE, VU T
Jpearvhp—beRK—rNVky bENFET, EBEIALK,

ARy =T« B RTHE, PREAEIZT 7700
AR B AXy T LN D, TRIFAL U AZIT 0x00 2 E XA
TeZ LR TEET,

F—HFTU T e ay ha—i - B h DRy 7 AERICE
XIAENT, AD9522 DER D ha—/L - LI X ZI|ZE
EXRAENDIOTIER WD, YUT Ve aryha— - RK—
ke RNy T77DONEZ ADIS22 DEEEDOa fa—L -« LI R
ZIZHRE LT, ENEADCT D010, S HICEERLE
T, LY RZEHEEIL 0x232[0] = Ib(ZDOE > MItLT -
JUT By MNOBRENLHEEINTVET, 7—4 « X1 b
Bk, VURXEHEFATT DANCERTHZENTEET, L
DAL T, BIOBHLRK ANy 7 7 ICEZIAENTZTTO
VIORAAEEEERCT 7T 4 71T LET,

FEAHL

AD9522 TlE, B 7 MEeE— FOLZIR—FLET, ffh
U— RGN LEER 084, D Nx8 SCLK YA 7 /LD
W, T—EBMS T — RCHREINEZT FLAanbihsans
TN =1~3, Wl: WO THE), N =454, WA LEIET
A RY =3I = RT, CSHNA « L UL D F Tkl
EnNET, AMN—=I07 - = FTlE, TRERALVRAZE
X700 c VOREEAXy T LERA, U—FKRv T -
T —H L SCLK DX H TN = v O THMIZR Y 9,

AD9522 U T ) e ha—)L « IR—FDF 7 H )Lk« T—
RIZMF AT — RIZ2 > CWET, WEHHET— KT, #ET
—H L Y—RKNy s« F—=H% SDIO Brnb i EnET,
AD9522 ZH G AT — NIZIRET H Z & b TE £7(0x000[7] = 1
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£ 0x000[0] = 1), HLHHE—RTIX, U= NSy« F—x%

SDO B cti s ET,

U— KRRy 78RTIH, VU7 arba— e R—F A
I FNICHDT—H, FRIETIT 47« LYAXNDOT —
ERRAHEHINETH 63 ), Ny 77 ERETIT47 -
LIOAZ DD — K23y 7 1 0x004[0]2> Sl S E 5,

AD9522 (X, LY RAZ « T RL A 0x000~L A% « 7 KL
A 0xBO3 ZfEH L CTWET,

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

SDIO/SDA & urpaTE W
sDo —| SERIAL | it | REGISTERS |i=
CONTROL | 2 2

PORT

WRITE REGISTER 0x232 = 0x001
TO UPDATE REGISTERS

07219-037

®63.oFIL-avkA—lL-R—k - NyT7- - LYRRE
AD9522 74 T4 7 - LY XA & DEZR

SPIGE7—F(16 EY k)

AT — RO MSB i3 RWTHY . #aH Land/ExAnms
DONWTNTHLINEFIRLET, KO 2E Y MWL : WOIEXTH
D, BEASSL FREERRLET, HEO 13 By MIT KL X
(A12 : AO)TH Y, FiAH L FHITEEALTEORBT KL
AEFRRLET,
LEXIABOEE, GF T — FIHEWT, T—4 « XA MR
W1: WO CTHERINET, RA2Z2SRLTIEIN,

RA2NA MERED VU b

W1 W0 Bytes to Transfer
0 0 1

0 1 2

1 0 3

1 1 Streaming mode

vy FAIZAONIE, LY REZ - = THOT RLAZEIRL £
T, WEYA 7 NVDOT —HEEEIY T, ZOT RLARICK LT
EBXIALETITHRAL UNEITENET, ADIS22 BEHAT D
0x232 LY A X OHBHAE I /N—F 572 DIZITE w FA:A0]7Z1T
DOFEHATHHET, B FAIZAIIZHIZ 0b THHLEND
DET, BN NREOEAE, ZOT7 RUAXRIA A b -
T RVARIZRD 9, MSB 77 —A hE— KT, %k A bk

SPI M MSB/LSB 7 7 —X kg%

AD9522 DU — RKENA h « F—X X MSB 77— A hE7=
12 LSB 77— A F Tz d 5 Z ENTE LT, 0x000 ~FEA
FNDZTARTOT—HFIT—INDILERHD T, AT 4
'y MTADIEFAL 4 By FRBODICI F—ENDMERDHY F
4, ZHICEY, LSB7 7 —AME/ZIEMSB 7 7 — A% DWW
NRENICIEBRIZZRD T, ZOIT7—V 7 oflE LT,
0x000 DT 7 4 )V "R ExERDHE, By b 4Ly b 3NIT
— XN TVWET, ZhiZkY, 75 FThHhoOME—DE—
ReVR—brCThdor/adE— RBRREINET,

AD9522 DF 7 4/ MEMSB 7 7 —A h T,

0x000[1]& 0x000[6] T LSB 77 —A MEARET D &, TAUKE
BICHICIR DD Y TV s 2 ha—)b « R— hOBIHEIC
DOHFETHT-0), BHERTTILEEH Y 8 A,

MSB 77 —A MNE— KBTI T 4 7OYE, matT—4% A
A4 ME, MSB 75 LSB ~DJHF CEEZALMLERH Y 77,

MSB 77 —A bk « 74—~ v N TOEENA hOFT — FHREIT,
LT =%« XA FDOVLVRH - T RLRAEGRMA /A
LR ENE T, BFOT—F « A MI, BT RLANS
THE7 RUADIETHES MERH Y £3, MSB 77— A FE—
RCE, U7 ary b= R—bONET FLR - ¥

=R —Z N, NS MRETF A I VDK T —H - XA BT
SHLTCTFZ7U A NLET,
LSB 77 —A K « E— KBTI T 4 7TDOBRE, DL T—4H

/XA MiZ, LSB» 5 MSB ~DJEF CEZIALLERH Y £,

LSB &HH” +—~ v b TOEE AL bOT —Zinikld, T
— B e R FDVLPRAE T L AZEe@mS - N1 M BE
WBEn, BEOT—4 - A FIRZTDOH%HITHEE 9, BN
A FEEFA 7 ALTIZ, YU TN a3y bha—1L - R R— DN
HANA R T RLVAR P Rrb—FNR, KA1 MZZ &AL
JUYARNENET,

AD9522 U T av kg —L e IR—k « LIYZAXDOT KL
21X, MSB 77 —A RNE— RNRT 7T 4 TORAET 7 4V M),
BENA N VO BIEICK L TEERAL LD AZ « 7 KL AN
5 0x000 (2@ o>CT 7 VAV NENET, LSB 77 —A | -

FT— KRBT 7T 4T7OEE, VTN aryba—/L - R—
b LURZOT RLRIL, BESA b VO BfEICx L TEX
AATET RUARMNG 0232 IZAID->TA 7 U A MENET,

2R =37« B— RITHEIC 0x232 IZBFEL- L XITKRTL
FF, vAF AL b VO BIECREAT FLRFIAXy 7SR
RN EIZER L TLIEEN,

KABANI—20T - E—FRFYTENDTRLREHY FHA)

CEYVT RvAnf 7 ) A hanEd, Write Mode Address Direction Stop Sequence
LSB first Increment 0x230, 0x231, 0x232, stop
MSB first Decrement 0x001, 0x000, 0x232, stop
K442 )TN - Ay bA—L - KR—b 16EY F@RET—F MSBT7—X +
MSB LSB
115 114 113 112 111 110 19 18 17 16 15 14 13 2 11 10
R/W W1 Wwo Al2=0 All=0 A10=0 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
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cs \ /

sDI0 poNT cARE YRiW Wil wola12]a11]a10[ a9 [as [ A7 [ A6 [as [ A4 [a3]A2] A1 A0 b7 o6 [D5]pa D3] D2 D1 D0 [D7 [ D6 [D5] D4 [D3 D2 D1 [DO K DON'T CARE

07219-038

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

K647 avbkO—)L - R—rDEEAHF—MSBT7—A b, 16EY F@H. 2NN 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

07219-039

X652 )7I-arykO—)L - R—bDFRHHL—MSB 77—, 16 EY @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

07219-040

M66.> 7L 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

K67.)7I-avhkO—lL- K=k - LYRAFHAHLDEA I VITK

07219-041

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

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

07219-042

K68 FIL-avhkO—lL - R—rDEZTAHA—LSBT7—R I, 16 EY baag. 21X/ b - T—4
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ts —» -— tc —»|

9)
«

tok

— tygH—» tLow —»|

l— tps —m=

SCLK

—— tpy
)}

U
SDIO ————— BITN BITN+1 X
b))

1(s

07219-043

K69.>)7I-aAvbhA—lL - R—rDEAZIVT—EERAH

*£45.2 U7 -3 kO—L - R—rDEAZIVY

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 the &) falling edge and SCLK rising edge (start of communication cycle)
te Setup time between the SCLK rising edge and cs rising edge (end of communication cycle)
tuiGH Minimum period that SCLK should be in a logic high state

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

tov SCLK to valid SDIO and SDO (see Figure 67)
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EEPROM® Eh{E

AD9522 % EEPROM (F# M A€ V)ZWNEL TWET,
EEPROM X, FBIRENA 7D L&, 22— —FRDL UV AXRE
W77 ANEER L CRIFET S L EiIca—P—nBEXALZ &
NTEET, TOREMB7 7 A ME, T 74/ MREME LT
NRI—=T o7 eFoF Ve hCHEATIZENTEET,
EEPROM D ¥ A XX 51234 h T,

F— FEREAFRFIC, YU T s R—= b 2N LY RAZOE
AR ETHABLIZ, Uy T « LU RH
STATUS_EEPROM LIARTid, —MKIZITH Z L IXTEEH A,
SPI E— KTV UT /- K= &I LTT —HXEREDIRREE
% & &L, STATUS EEPROM OfE(1 =L, 0 =52 7)) % Hi
KT ENTEET,

PC E&— R T, 4 PC~ A X —%ffi~> T AD9522 AL —7 «
R—=b 2T FLARET LI ENTEET (T FL R - A1 b &
AD9522 ~ik18), AD9522 B F w77 « By FTIHET A,
F— AERELFFE T L CWER A, ADS22 BT 27 /U v
Ty hCIRETOINA, T ABELEIEE T LTHNET,
STATUS_EEPROM L VA X T =4 —F 5, HDHWET—4
LD AT —H AT =4 —F 5 5 HIZ STATUS B U &% E L
30

EEPROM ~DE EiAH

EEPROM (X, Y U7 e R—h e+ f U H =T =2 —R&EHHL T
EHEEXIATLZ LN TEEJ, EEPROM [ZEZIAALT, LI A
HREMT 7 ANERGTDEET, REFATLET,

1. AD9522 L VAKX IZFTEDEKIREE EXIALE T, T
—7 v FHICHBIEIC PLL 2 1 v 7 SE 54121,
VCOXv U7 L—arF 7 By FOx018[0IC 1 %
RETDHVLENHYET, ZUXY, LIAHK - a—F
BIZVCOF ¥V T L— g U HERICB S NET,
VCOFX ¥ VT L—va g, A ANY 77 L0 A
FENANENTHDIRENHD Z LIZ, HELTLLES
W,

2. WMEZE LT, EEPROM NNy 77 « LYRAX 2 EXAL

FF(EEPROM Ny 7 7 « B A h~OEZIALE T ¥
aESBBLTIIEZNY, )
AD9522 LY R Z DY DT 7 )b b iR EAN 2 - 5 7
®IZ EEPROM 2T 546, £E AV —T v 7%
ZF w7 - Uy ML REZREBOETF S —4 v &
ZHIEHT 2L AEIC DI, ZOEXIABITLETT,

3. A F—7 /L EEPROM E &AL E v MOxBO2[0])IZ 1 5%E L
T, EEPROM # A %*—7 VL E7T,

4. REG2EEPROM t' K (0xBO3[ODIZ 1 ZFXE L £ T,

5. 10_UPDATE t' v h(0x232[0)IC 1 Zi¥ELET, Zhizk
D, EEPROM ~D 7 — 4 EXALILBE S BHIA X T
EEPROM X EMH 7 7 A WNMVERENE T, Zhicky,
AD9522 EEPROM 22> b0 —F 3 F—7 /L ST, BIfE
DUVIPAFE, AEFY « T RLA, s bR
EEPROM /X 7 7 « £ A ;x5 EEPROM ~E&k S
F9, EXALLIKE TR, A= b e —F13 0xB03[0]
(REG2EEPROM)% 0 IZFR L £,

U— Ky « LIAH STATUS_EEPROM (0xB00[0]) %
ffiFHLC, EEPROM & 22> fa—)L « LY A H E DD
T—HHRIERT — R A0 =52 TRET 7T 4 75 1 =g/ 7
I T 4 VP ERENET, T —XIEEORERC
EEPROM =t > h 1 —F 7% STATUS _EEPROM % 1 IZ#%E L.
T—HEREKL TRIZ 0122 UV 7 LE 3, STATUS EEPROM
ZE=F—45 L 51T STATUS B 23R E LT-HA.
STATUS ¥t % {#i - C STATUS_EEPROM %7 7 & 24 %
ZEMNTEET, DL, STATUS EEPROM B v %
E=H—FTAHIENTEET,

6. T —ZEREMFENTET L7 (0xBO0[0] = 0), A F*—T /b
EEPROM # XA LA Z (0xBO2[0DIC 0 ZF%E L T,
EEPROM ~DEXALET 4 AZ—T NV LET,

F— BEENIERICET L2 2 & 2R+ % & X113, 0xBO1[0] =
0 ZMRLET, ZOVIRAXEN 1 DLXF, T —HERkETT
—NFEAELZZ EEELET,

EEPROM M 5 D&HAH L

WDV ¥y MEEA X2 MMZE Y, EEPROM ([ZEM STV D
REMEa L Fr—L « LIRZ~ETTANENEE SN FE
ERS

EEPROM BV 3NA « LANLDE X REFFTLET,

I AD9522 /30U —7 v 7 SHET, _

2. RESETE Y% —Hum— -« Ll L7214, RESETZ R L C.
N=Ry =T «FuT Uty FEFETLET,

3. tnz )7 v b7 UkyhEyYE
(0X000[SIZ 1 ZFXE L ET,

EEPROM B rim— « L-ULDE XX, BT - Z7 U7 - B
k@ Soft EEPROM ' h(0xBO2[1])IZ 1 Z5%E L £3, AD9522
X EEPROM O FiAH LA B#A L T, i% AD9522 ~u— KL %
7,

V¥ hEEIFNU—T v 72 EEPROM B — « LL
D4, EEPROM 3T 7 7 4 7 ThHh D2, RV IC
AD9522 DT 7 /b MR e — K& E T,

EEPROM % i » C HEIAYIZ AD9522 L P A XA — KL<
PLLA# v /35 & X3, LIUAXE%E EEPROM ~3E X AT oS
2, VCOX ¥ V7 L—var G v By MOxOI8[0IT 1 &%
ETHMLENHY 4, 22X, VCO ¥V 7 L—ra v
NLIAF - o— RRICABICBHGSNE T, VCO v U~
L—ya rdid, BRIIRADY 77 LU AEER A ERTW
DHMENRHY FT,

T—HEEENIEEIZE T L2 L 2R T 5 & X%, 0xBO1[0] =
0 &RERLET, TOLVVRALER | OL XL, F—FEkTT
=AU EERLET,
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EEPROM /X D7 r BT A FADEEAH

EEPROM Xy 7 7 « B A I AD9522 DL Y A X EHIK TH
V. Z OfEEk %8 > T EEPROM O X 5AL M2 EEPROM | ZAR-AF
THLVUAHN « TA—THBELET, @FIFE. 2—VF—nC
DET A hA~AEERALETISLETIHY FHA, KbV,
EEPROM Ry 77 « ¥ 7 AL MIHTHT 74/ b « RU—T
v EEMES L. LY AZ 0x000~L P AKX 0x231 DFTRTDH
AD9522 L ¥ A Zfli% EEPROM ~ME(FT 5 Z LN TE £ 9,

7o & 23X, AD9S22 IZBIEMAM ST D PLL LY A X R EE %
HLE 72T EEPROM O ) KT A NBREEOHE T — K%
LA, MO RTAREBHAT DLV ARAEOREE -, O
PLL X EICHHT H LA X ZRNT 25 L 912 EEPROM /N> 7
7 BT AV NEEETHIEMTEET,

EEPROM X 77 « B A ML, VIR « 7 v a U iE
BIN—T MBI —FD 2 O0HENHY £7, HEL TR
B2kl a BRI NV—IT1EL,. EEPROM ICEXAENSHHH
W7 RUR LSS MDD STV ET,

AD9522 LY RAF « = FNT LA 0x000~7 KL Z 0x232 T
WL TWAERIE, LIRAY - vy a VERINA—TIT 1

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

ZOWEIITERRY EF, ADIS22 LY AL - < v ST RERET
» Y. EEPROM (X 512 NA NEDHTT, ZDdH, LIV R
Koo va VERINV—TIL, ADISR2 LIURAH - T Dk
7 A MbJiiE% EEPROM =1 > b — S ZHIHHE £ 4,

fi4r 22— K & L CiL, I0 UPDATE. end-of-data, pseudo-end-of-
data ® 3 FiEEEAH Y £4, EEPROM Ny 7 7 « B A v MIHIZ
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
aO— REHEOTWASZ ENEETT,

LORE -vHovaveEdIL—7

LVIORAE Ty a iEFRI V—TF1%. EEPROM 71 7 7 A LD
HEL AL v v a v EERTDODBICHERINET, Ziu
38 MCHERSIVE T, JEEEANA NI 2O V—TNOERE

LURAK < NA MNEEEELET, SIS/ 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—THNITHLHEIHL A XD A E
U7 RLAA6 By MDD FNNA k& EALASA R T,

I0_UPDATE (6545 31— K 0x80)

EEPROM = v bre—JF 3 omba— F&E@H L T,
I0_UPDATE G54 FAEL. ¥ Uro— FLEIFI Ny 77 - L
DAL e R IWSET I T 47« arba—be LIAZ « N
VI EEHLET,

BEVOAL « IV a VBRI N—TORDY OH%BITDLRL L
% 1-5? I0_UPDATE s 21— RHET DMERH Y £, Z
OVE7PEH L, EEPROM O H LIRFIZ 3 XTd AD9522 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 7747« LIRS EIARE I WD, D OfE
IZ EEPROM 75 AD9522 ~12— R XN 7-1%ICHEE 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 CHHLENRH Y £,

Pseudo-End-of-data (&4 3— K 0xFE)

AD9522 @ EEPROM /Ny 7 7 « ¥ 7 A2 MZiE, &K 7oL
VAR T g VERIN—TERNTED 2334 FB3HY
9, THEZBADLVIRE « ¥ 7 a U ERBIN—T R EE
95 & %1%, pseudo-end-of-data M2 — R&fliH> Z LN TXFE
T, 7 v 7 a— NELT, EEPROM = k17— /3 pseudo-end-
of-data My 2 — REZET D &, T — FEBAIH 215 1 S,
REG2EEPROM v F %27 U7 LT, AD9522 U 7 /L « iR— |
A FX—7 /N LET, EEPROM RNy 77 « A F & FHEE
XATPZ LA TE, & 51T REG2EEPROM E v F0xB0O3)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 hOHA
X CHIREN TV /=, EEPROM ICEEIALTARERT 4 A7 ) —
MIEEEMOT I ENTEET, £o, BEIRALDMETEE
FFRUCLVAZICEZATLZ EHAEEIZAR D £,
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= 46.EEPROM /Xy T 7 - = A 2 ~ Ol

Reg Addr (Hex) | Bit7 (MSB) | Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bit 1 | Bito (LSB)
Start EEPROM Buffer Segment

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

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

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

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

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

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

0xA09 10_UPDATE operational code (0x80)

0xAO0A End-of-data operational code (OxFF)

Rev. 0 — 59/81 —




AD9522-0

RERE

#4764 £ LFCSP OR/XT A—~4

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

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

Oma 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
0ic 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

AD9522 13— R IRE (Teasp) % L THAENH E S TV £,
Teasg ZHBZ WX DT A0, MHIZZHE2EHITA2 2 &N T
FET,
TFVr— a3y PCB LTOYV Y7 va RERZRDD L X
IR EENET,

Ty=Tcuse + (Wit x PD)
ST TEYr v a VRECC), Toss 13y 7 — Bl
DHFRTHE LT r—ZIRE(CC), WorlTFR 47 O, PD ITIHTE
IR 18 ODAFHHEET)

01 DIEIZ Ry Fr—Y Dl L PCB T WA VERO - DI
LTOWET, OulIkXo Tk 5 —iEplicfi ) Z N TE %
R

TJ: TA+(6JA ><PD)
T 2T, T XEBHREE(CC),
Oic DML, AMPTFE—TF « U7 BBERE X, Nusr—
#g L PCB 7 A VB EO T I HE AL,
Wi DfEIE, Ny —THEgE PCB FHA EBO - 0HICHAE,

Rev. 0 — 60/81 —




AD9522-0

LORBZ =Ty

KA ICHHEINTVWARANVWLYREZ « 7T RLVAEIREHTHY, ZAHDL I RAZITHT HEZIA

TWAHBLYRZ « 7 RLVRICHT HEZIAL T, FITHREN R VRY 00h N EXAENET,
RWBLESRE -y TOME

HIFEHENET, REMLFRSH

Default
Addr Value
(Hex) | Parameter Bit 7 (MSB) Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 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
(C mode) (self- (self-
clearing) clearing)
001 Unused N/A
002 Reserved (read-only) N/A
003 Reserved (read-only) 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 ( )
007 Unused 00
to
00F
PLL
010 PED charge PED polarity Charge pump current Charge pump mode PLL power-down 7D
pump
011 14-bit R counter, Bits[7:0] (LSB) 01
———— 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
—— 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 | AandB 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 Enable Enable Enable 00
switchover REF2 REF SEL | automatic REF2 REF2 REF1 differential
deglitch pin reference reference
switchover
01D PLL _CTRL_8 Enable Enable Enable Disable Enable LD Unused Enable Enable 80
STATUS EEPR | XTAL clock PLL status | pin external holdover
OM OsC doubler register comparator holdover
at STATUS pin
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Default
Addr Value
(Hex) | Parameter Bit 7 (MSB) Bit 6 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 REF1 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 LVDS OuUTO 62
configuration differential voltage LVDS
power-down
OF1 OUT!1 control OUT]1 format OUT1 CMOS OUT]1 polarity OUT1 LVDS OUT1 62
configuration differential voltage LVDS
power-down
0F2 OUT2 control OUT2 format OUT2 CMOS OUT2 polarity OUT2 LVDS OUT2 62
configuration differential voltage LVDS
power-down
0F3 OUTS3 control OUTS3 format OUT3 CMOS OUTS3 polarity OUT3 LVDS OUT3 62
configuration differential voltage LVDS
power-down
OF4 OUTH4 control OUT4 format OUT4 CMOS OUTH4 polarity OUT4 LVDS OUT4 62
configuration differential voltage LVDS
power-down
OF5 OUTS control OUTS format OUT5 CMOS OUTS polarity OUTS5 LVDS OUTS5 62
configuration differential voltage LVDS
power-down
OF6 OUT®6 control OUT6 format OUT6 CMOS OUT®6 polarity OUT6 LVDS OUT6 62
configuration differential voltage LVDS
power-down
OF7 OUTY control OUTY7 format OUT7 CMOS OUTT7 polarity OUT7 LVDS ouT7 62
configuration differential voltage LVDS
power-down
OF8 OUTS control OUTS format OUT8 CMOS OUTS polarity OUTS8 LVDS OUT8 62
configuration differential voltage LVDS
power-down
0F9 OUTO9 control OUT9 format OUT9 CMOS OUTO polarity OUT9 LVDS ouT9 62
configuration differential voltage LVDS
power-down
OFA OUT10 control OUT10 format OUT10 CMOS OUT10 polarity OUT10 LVDS OUT10 62
configuration differential voltage LVDS
power-down
OFB OUT11 control OUT11 format OUT11 CMOS OUT11 polarity OUTI11 LVDS OUTI1 62
configuration differential voltage LVDS
power-down
OFC Enable output CSDLD En CSDLD CSDLD CSDLD CSDLD En CSDLD CSDLD En CSDLD En 00
on CSDLD ouT7 En En En OUT3 En OUT2 OUT1 OUTO
OUT6 OUT5 OUT4
OFD Enable output Unused Unused Unused Unused CSDLD En CSDLD CSDLD En CSDLD En 00
on CSDLD OUTI11 En OouT9 OUT8
OUT10
OFE Unused 00
to
18F
LVDS Channel Dividers
190 Divider 0 Divider 0 low cycles Divider 0 high cycles 77
191 | (PECL) Divider 0 Divider0 | Divider0 | Divider 0 Divider 0 00
bypass ignore force start high phase offset
SYNC high
192 Unused Unused Channel 0 Reserved Disable 00
power- Divider 0
down DCC
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Default
Addr Value
(Hex) | Parameter Bit 7 (MSB) Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 (LSB) (Hex)
193 Divider 1 Divider 1 low cycles Divider 1 high cycles 33
194 | (PECL) Divider | Divider 1 | Divider1 | Divider 1 Divider 1 00
bypass ignore force start high phase offset
SYNC high
195 Unused Unused Channel 1 Reserved Disable 00
power- Divider 1
down DCC
196 Divider 2 Divider 2 low cycles Divider 2 high cycles 11
197 | (PECL) Divider 2 Divider2 | Divider2 | Divider2 Divider 2 00
bypass ignore force start high phase offset
SYNC high
198 Unused Unused Channel 2 Reserved Disable 00
power- Divider 2
down DCC
199 Divider 3 Divider 3 low cycles Divider 3 high cycles 00
194 | (PECL) Divider 3 Divider3 | Divider3 | Divider3 Divider 3 00
bypass ignore force start high phase offset
] SYNC high
19B Unused Unused Channel 3 Reserved Disable 00
power- Divider 3
down DCC
19C Unused 00
to
IDF
VCO Divider and CLK Input
1E0 VCO divider Unused Unused VCO divider 00
1E1 Input CLKs Unused Power - Power- Power- Select Bypass VCO 00
down down VCO down VCO or CLK divider
clock clock vCoO
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
Rev. 0 — 63/81 —




AD9522-0

Addr
(Hex)

Parameter

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

Default
Value

(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)

O0E

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
AFF

Unused

00

Rev. 0
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Default
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 [7] 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=1 (self-clearing). Soft reset; restores default values to internal registers. This bit
self clears on the next SCLK cycle after the completion of writing to this register.
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=171
[1]1=16]
[21=15]
[B1=14]
004 [0] Readback active registers Select the register bank used for a readback.
[0] = 0; read back buffer registers (default).
[0] = 1; read back active registers.

RE0IPCE—R - S UTIL - R—hEE
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. This bit
self clears on the next SCL cycle after the completion of writing to this register.
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:
[0]=[7]
[1]=[6]
[2]=15]
[31=14]
004 [0] Readback active registers Select the register bank used for a readback.
[0] = 0; read back buffer registers (default).
[0] = 1; read back active registers.
% 51.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 AD9522 register settings is stored in the
EEPROM. It does not affect AD9522 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 AD9522 register settings is stored in the
EEPROM. It does not affect AD9522 operation in any way (default: 0x00).
% 52.PLL
Reg.
Addr
(Hex) |Bit(s) |Name Description
010 |[[7] PED 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] = 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] |I5] [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-bit R counter, |Reference divider LSBs—lower 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=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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Reg.
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] |I5] ([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 |IX 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 REF1 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 LD pin comparator output (active high).
1 1 0 0 0 0 LVL VS (PLL power supply).
1 1 0 0 0 1 DYN REFI 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 |[4] |[3] [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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Reg.
Addr
(Hex) |Bit(s) |Name Description
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 |2.9 (default)
0 1 1.3
1 0 6.0
1 1 2.9
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 = 0, 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 |Divider used to generate the VCO calibration clock from the PLL reference clock (see the VCO Calibration section for the
divider 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 [0O_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, B counters 7] [6] Action
SYNC pin reset 0 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 the STATUS pin (default).
[7] = 1; divide-by-4 enabled on the 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 the frequency is above 1.02 MHz (default).
[6] = 1; frequency valid if the 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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Addr
(Hex) |Bit(s) |Name Description
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 REFI clock (differential reference when in differential mode).
Level or
Dynamic
51 (41 1131|121 [1] |[0] |Signal |Signal at LD Pin
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).
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 the VCO frequency monitor.
ii)?ﬁfc?rcy [7] = 0; disable the VCO frequency monitor (default).
[7] = 1; enable the VCO frequency monitor.
01B |[[6] Enable REF2 Enables or disables the REF2 frequency monitor.
(REFIN) [6] = 0; disable the REF2 frequency monitor (default).
frequency .
monitor [6] = 1; enable the 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 —



AD9522-0

Reg.
Addr
(Hex) |Bit(s) |Name Description
fr cquency [5] = 0; disable the REF1 (REFIN) frequency monitor (default).
montor [5] = 1; enable the REF1 (REFIN) frequency monitor.
01B [[4:0] |[REFMON pin Selects the signal that is connected to the REFMON pin.
control Level or
Dynamic
[4] (131 (2] [1] |[0] |Signal Signal at REFMON Pin
0 0 0 0 0 LVL Ground, dc (default).
0 0 0 0 1 DYN REF1 clock (differential reference when in differential mode).
0 0 0 1 0 DYN REF2 clock (N/A in differential mode).
0 0 0 1 1 DYN Selected reference to PLL (differential reference when in differential
mode).
0 1 0 DYN Unselected reference to PLL (not available in differential mode).
0 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] 131 [I2] [1] |[[0] |[Signal Signal at REFMON Pin
0 1 1 1 0 LVL Holdover active (active high).
0 1 1 1 1 LVL LD pin comparator output (active high).
1 0 0 0 0 LVL VS (PLL supply).
1 0 0 0 1 DYN REFI 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 LD pin comparator output (active low).
01C |[7] Disable Disables or enables the switchover deglitch circuit.
(Si\;v;tlictll(l)lver [7] = 0; enable the switchover deglitch circuit (default).
[7] = 1; disable the switchover deglitch circuit.
01C |[6] Select REF2 If Register 0x01C[5] = 0, selects the 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 the method of PLL reference selection.
pin

[5]1 = 0; use Register 0x01C[6] (default).
[5]1=1; use REF_SEL pin.
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(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.
I%}ATUstEPRO [7]1=0; the STATUS pin is controlled by 0x017[7:2] selection.
at STATUS pin [7] = 1; select the 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 AD9522 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 47). Otherwise, this can be used
with the REFMON and STATUS pins to monitor the voltage on the LD 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 .
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 the zero delay function (default).

[1] = 1; enables the zero delay function.
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Reg.
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 47). 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]1=0; REF1 frequency is less than the threshold frequency.
[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 53.H N B S A N\l

Reg.
Addr
(Hex) |Bit(s) |Name Description
OF0  [[7] OUTO format Selects the output type for OUTO.
[7]=0; LVDS (default).
[7]1=1; CMOS.
OF0 [[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 OUTO0B
0 (default) X 0 LVDS Noninverting Inverting
0 X 1 LVDS Inverting Noninverting
1 0 (default) 0 (default) CMOS Noninverting Noninverting
1 0 1 CMOS Inverting Inverting
1 1 0 CMOS Noninverting Inverting
1 1 1 CMOS Inverting Noninverting
0F0 |([2:1] [OUTOLVDS Sets the LVDS output differential voltage (Vop).
ol 2] [ Lop (mA)
0 0 1.75 (Vop = 175 mV for 100 Q termination across differential pair)
0 (default) 1 (default) 3.5 (Vop =350 mV for 100 Q termination across differential pair)
1 0 5.25 (Vop =525 mV for 100 Q termination across differential pair)
1 1 7.0 (Vop =700 mV for 100 Q termination across differential pair)
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Reg.
Addr
(Hex) |Bit(s) |Name Description
0F0 (0] OUTO0 LVDS LVDS power-down.
power-down [0] = 0; normal operation (default).
[0] = 1; power-down. Output driver is in a high impedance state.
OF1 [7:0] |OUTI control This register controls OUT]1, 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 0x0F0.
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 0x0F0.
OF5 [[7:0] |OUTS control This register controls OUTS, and the bit assignments for this register are identical to Register 0x0F0.
OF6 [[7:0] |OUT6 control This register controls OUT6, and the bit assignments for this register are identical to Register 0x0F0.
OF7 [[7:0] |OUTY7 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.
OF9 [[7:0] [OUT9 control This register controls OUT9, and the bit assignments for this register are identical to Register 0x0F0.
OFA [[7:0] |OUTIO control This register controls OUT10, and the bit assignments for this register are identical to Register 0x0F0.
OFB [[7:0] |OUTII control This register controls OUT11, and the bit assignments for this register are identical to Register 0x0F0.
OFC |[[7] CSDLD En OUT7 [OUTY is enabled only if CSDLD is high.
[7] CSDLD Signal |OUT7 Enable Status
0 0 Not affected by CSDLD signal (default).
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 is enabled only if CSDLD is high. Setting is identical to Register 0XOFC[7].
OFC |[[5] CSDLD En OUTS |OUTS is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFC |[[4] CSDLD En OUT4 |OUTH4 is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFC |[3] CSDLD En OUT3 |OUTS3 is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFC |[2] CSDLD En OUT2 |OUT?2 is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
0FC [[1] CSDLD En OUT1 [OUTI1 is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
0FC |[0] CSDLD En OUTO |[OUTO is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFD |[3] CSDLD En OUTI1 is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OUTI11
OFD [[2] CSDLD En OUTI0 is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OUT10
OFD |([1] CSDLD En OUT9 |OUTY is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].
OFD ([0] CSDLD En OUT8 |OUTS is enabled only if CSDLD is high. Setting is identical to Register 0xOFC[7].

% 54.LVDS F v v * L5 AR

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 the divider (default).
[7] = 1; bypass the 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] = 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.
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Reg.
Addr
(Hex) |Bit(s) |Name Description
191 [3:0] [Divider 0 phase offset Phase offset (default: 0x0).
192 [2] Channel 0 power-down Channel 0 powers down.
[2] = 0; normal operation (default).
[2] = 1; powered down. (OUT0/OUTO, OUT1/OUT1, and OUT2/OUT2 are put into the high
impedance power-down mode by setting this bit.)
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 the 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 the 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 the divider (default).
[7] = 1; bypass the 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 [5] 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/m, OUT4/OUTA4, and OUTS5/OUTS are put into the high
impedance power-down mode by setting this bit.)
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 the 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 the 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 the divider (default).
[7] = 1; bypass the divider.
197 [6] Divider 2 ignore SYNC Ignore SYNC.
[6] = 0; obey chip-level SYNC signal (default).
[6] = 1; ignore chip-level SYNC signal.
197 [5] Divider 2 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.
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. (OUT6/m, OUT7/0UT7, and OUT8/OUTS are put into the high impedance
power-down mode by setting this bit.)
198 [0] Disable Divider 2 DCC Duty-cycle correction function.
[0] = 0; enable duty-cycle correction (default).
[0] = 1; disable duty-cycle correction.
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199 [7:4] |Divider 3 low cycles Number of clock cycles (minus 1) of the divider input during which the 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 the 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 the divider (default).
[7] = 1; bypass the 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/OUTI 1 are put into the high
impedance power-down mode by setting this bit.)
19B [0] Disable Divider 3 DCC Duty-cycle correction function.
[0] = 0; enable duty-cycle correction (default).
[0] = 1; disable duty-cycle correction.

% 55.VCO A% & CLKA S

Reg.
Addr
(Hex) |Bit(s) |Name Description
1E0 ([2:0] |VCO divider [2] [1] [0] Divide
0 0 0 2 (default)
0 0 1 3
0 1 0 4
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 the CLK input and VCO.
[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 the VCO divider; cannot bypass the 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 the VCO divider (default).
[0] = 1; bypass the VCO divider; cannot select VCO as input when this is selected.
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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.

RET 2L AADEH

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.

# 58.EEPROM /Xy T 7 - €7 AV b

Reg.
Addr
(Hex) |Bit(s) |Name Description
A00to [[7:0] |EEPROM Buffer The EEPROM buffer segment section stores the starting address and number of bytes that are to bestored and read back
Al6 Segment Register 1 to and from the EEPROM. Because the AD9522 register space is noncontiguous, the EEPROM controller needs to
to EEPROM Bulffer know the starting address and number of bytes in the AD9522 register space to store and retrieve from the EEPROM. In
Segment Register 23 addition, there are special instructions for the EEPROM controller, operational codes (that is, [0 _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.

%= 59.EEPROM #i|#

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 bufferregister bank during

M(read-only) the writing and reading of the EEPROM. This signal is also available at the STATUS pinwhen 0x01D[7] is set.
[0] = 0; data transfer is done.
[0] = 1; data transfer is not done.
BO1 |[0] EEPROM data This read-only register indicates an error during the data transferred between the EEPROM and the buffer.
error(read-only) [0] = 0; no error. Data is correct.
[0] = 1; incorrect data detected.

B02 |[1] Soft EEPROM When the EEPROM pin is tied low, setting Soft EEPROM resets the AD9522 using the settings saved in EEPROM.
[1] = 1; soft reset with EEPROM settings (self-clearing). This bit self clears on the next serial port clock cycle after the
completion of writing to this register.
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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 bufter 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

AD9522-0BCPZ'
AD9522-0BCPZ-REEL7'
AD9522-0/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)

Evaluation Board

CP-64-4
CP-64-4
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