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FRZIRED R VIRD . RFEE (typ) V=V Ly =33V+5%, Vi=V=525V, T,=25C. Rgr=4.12kQ, CPrgr=5.1kQ0 &
EOMETT, /Ml (min) & HRAME (max) (&, Vg& T, (—40~+85C) D ARLEH T AHTT,

EHES e
£
Parameter Min  Typ Max Unit | Test Conditions/Comments
Vs 3.135 33 3.465 v Thisis 3.3V +5%
Vs LvprcL 2.375 V A" This is nominally 2.5 Vto 3.3V +5%
Vep \'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_Isb =
3.06/CPRSET; connect to ground
BYPASS Pin Capacitor 220 nF Bypass for internal LDO regulator; necessary for LDO stability;
connect to ground
PLLA4FE
x2
Parameter Min  Typ Max Unit Test Conditions/Comments
VCO (ON-CHIP)
Frequency Range 2550 2950 MHz See Figure 15
VCO Gain (Kyco) 50 MHz/V | See Figure 10
Tuning Voltage (V) 0.5 Ve —0.5 \% Ve = Vs when using internal VCO; outside of
this range, the CP spurs may increase due to CP
up/ down mismatch
Frequency Pushing (Open-Loop) 1 MHz/V
Phase Noise @ 100 kHz Offset -105 dBc/Hz | f=2800 MHz
Phase Noise @ 1 MHz Offset -123 dBc/Hz | f=2800 MHz
REFERENCE INPUTS
Differential Mode (REFIN, REFIN) 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 V¢, (self-bias
voltage)
Input Sensitivity 250 mV p-p| PLL figure of merit will increase with
increasing slew rate; see Figure 14
Self-Bias Voltage, REFIN 1.35 1.60 1.75 A\ Self-bias voltage of REFIN!
Self-Bias Voltage, REFIN 130 150  1.60 \Y% Self-bias voltage of REFIN!
Input Resistance, REFIN 4.0 4.8 5.9 kQ Self-biased!
Input Resistance, REFIN 4.4 53 6.4 kQ Self-biased!
Dual Single-Ended Mode (REF1, REF2) Two single-ended CMOS-compatible inputs
Input Frequency (AC-Coupled) 20 250 MHz Slew rate > 50 V/us
Input Frequency (DC-Coupled) 0 250 MHz Slew rate > 50 V/us; CMOS levels
Input Sensitivity (AC-Coupled) 0.8 V p-p | Should not exceed Vg p-p
Input Logic High 2.0 \Y
Input Logic Low 0.8 v
Input Current -100 +100 uA
Input Capacitance 2 pF Each pin, REFIN/REFIN (REF1/REF2)
—4— REV. 0
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Parameter Min  Typ Max Unit Test Conditions/Comments
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
Antibacklash Pulse Width 1.3 ns 0x17<1:0> = 01b
29 ns 0x17<1:0> = 00b; 0x17<1:0> = 11b
6.0 ns 0x17<1:0> = 10b
CHARGE PUMP (CP)
I¢p Sink/Source Programmable
High Value 4.8 mA With CPgrger = 5.1 kQ
Low Value 0.60 mA
Absolute Accuracy 2.5 %0 CPy = V2
CPgger Range 2.7/10 kQ
Icp High Impedance Mode Leakage 1 nA
Sink-and-Source Current Matching 2 % 0.5<CPy<Vep — 05V
Icp vs. CPy 1.5 % 0.5<CPy<Vep — 05V
Icp vs. Temperature 2 % CPy=Vo/2 V
PRESCALER (PART OF N DIVIDER)
Prescaler Input Frequency
P=1FD 300 MHz
P=2FD 600 MHz
P=3FD 900 MHz
P=2DM (2/3) 600 MHz
P =4DM (4/5) 1000 MHz
P =8 DM (8/9) 2400 MHz
P =16 DM (16/17) 3000 MHz
P =32 DM (32/33) 3000 MHz
Prescaler Output Frequency 300 MHz A, B counter input frequency (prescaler input
frequency divided by P)
PLL DIVIDER DELAYS Register 0x19: R <5:3>, N <2:0>; see Table 53
000 Off ps
001 330 ps
010 440 ps
011 550 ps
100 660 ps
101 770 ps
110 880 ps
111 990 ps
NOISE CHARACTERISTICS
In-Band Phase Noise of the Charge The PLL in-band phase noise floor is estimated
Pump/Phase Frequency Detector by measuring the in-band phase noise at the
(In-Band Means Within the LBW of output of the VCO and subtracting 20log(N)
the PLL) (where N is the value of the N divider)
@ 500 kHz PFD Frequency —-165 dBc/Hz
@ 1 MHz PFD Frequency -162 dBc/Hz
@ 10 MHz PFD Frequency —-151 dBc/Hz
@ 50 MHz PFD Frequency —143 dBc/Hz
PLL Figure of Merit (FOM) -220 dBc/Hz | Reference slew rate > 0.25 V/ns. FOM +10log
(fppp) 1s an approximation of the PFD/CP in-
band phase noise (in the flat region) inside the
PLL loop bandwidth. When running closed
loop, the phase noise, as observed at the VCO
output, is increased by 20log(N)
REV. 0 —5—
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Parameter Min  Typ Max Unit Test Conditions/Comments
PLL DIGITAL LOCK DETECT WINDOW? Signal available at LD, STATUS, and
REFMON pins when selected by appropriate
register settings
Required to Lock (Coincidence of Edges) Selected by 0x17<1:0> and 0x18<4>
Low Range (ABP 1.3 ns, 2.9 ns) 3.5 ns 0x17<1:0> = 00b, 01b,11b; 0x18<4> = 1b
High Range (ABP 1.3 ns, 2.9 ns) 7.5 ns 0x17<1:0> = 00b, O1b, 11b; 0x18<4> = 0b
High Range (ABP 6 ns) 35 ns 0x17<1:0> = 10b; 0x18<4> = Ob
To Unlock After Lock (Hysteresis)?
Low Range (ABP 1.3 ns, 2.9 ns) 7 ns 0x17<1:0>=00b, 01b, 11b; 0x18<4>= 1b
High Range (ABP 1.3 ns, 2.9 ns) 15 ns 0x17<1:0> = 00b, 01b, 11b; 0x18<4> = 0Ob
High Range (ABP 6 ns) 11 ns 0x17<1:0> = 10b; 0x18<4> = 0b

VA =T U ATRETOF v 5 ) v 7 %P C729012, REFINEREFINO L)V 784 7 A - KA ¥ MabFhicynTtnEd,
2 YY1y 2RI EREEICEIES & 57201213, PFDEEMOMGII 2 0y 7 B0 7 v ay 2N L) b RECT2LESH) 5.

78y I AN
=3
Parameter Min  Typ Max Unit Test Conditions/Comments
CLOCK INPUTS (CLK, CLK) Differential input
Input Frequency 0! 2.4 GHz High frequency distribution (VCO divider)
0! 1.6 GHz Distribution only (VCO divider bypassed)
Input Sensitivity, Differential 150 mV p-p | Measured at 2.4 GHz. Jitter performance is
improved with slew rates > 1 V/ns
Input Level, Differential 2 V p-p | Larger voltage swings may turn on the
protection diodes and can degrade jitter
performance
Input Common-Mode Voltage, Vqy 1.3 1.57 1.8 A\ Self-biased; enables ac coupling
Input Common-Mode Range, Vyr 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
U #IMHz & ) S IRVIEER, AADCHET 2 LEDH D 50 Voull —HT 5 L) ITIEBL TLLE SV,
70y 7HA
x4
Parameter Min Typ Max Unit | Test Conditions/Comments
LVPECL CLOCK OUTPUTS Termination =50 Qto VS -2V
OUTO0, OUT1, OUT2, OUT3, OUT4, OUTS5 Differential (OUT, OUT)
Output Frequency, Maximum 2950 MHz | Using direct to output; see Figure 25
Output High Voltage (Vo) Vg—-1.12 V¢4-098 V¢-084 |V
Output Low Voltage (Vo) Vg—-2.03 Vg-177 Vg-149 |V
Output Differential Voltage (Vqp) 550 790 980 mV
LVDS CLOCK OUTPUTS Differential termination 100 Q @ 3.5 mA
OuUT6, OUT7, OUTS, OUT9 Differential (OUT, OUT)
Output Frequency 800 MHz | See Figure 26
Differential Output Voltage (Vqp) 247 360 454 mV
Delta Vgp 25 mV
Output Offset Voltage (Vs) 1.125 1.24 1.375 \Y%
Delta Vg4 25 mV
Short-Circuit Current (Is,, Igg) 14 24 mA | Output shorted to GND
— 65— REV. 0
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Parameter Min Typ Max Unit | Test Conditions/Comments
CMOS CLOCK OUTPUTS
OUT6A, OUT6B, OUT7A, OUT7B, OUTS8A, Single-ended; termination = 10 pF
OUTS8B, OUT9A, OUT9B
Output Frequency 250 MHz | see Figure 27
Output Voltage High (Vo) Vs-0.1 A% @ 1 mA load
Output Voltage Low (V) 0.1 v @ 1 mA load
24 I T
=5
Parameter Min Typ Max | Unit | Test Conditions/Comments
LVPECL Termination = 50 Q to Vg— 2 V; level = 810 mV
Output Rise Time, tgp 70 180 | ps 20% to 80%, measured differentially
Output Fall Time, tgp 70 180 | ps 80% to 20%, measured differentially
PROPAGATION DELAY, tppe, CLK-TO-LVPECL
OUTPUT
High Frequency Clock Distribution Configuration | 835 995 1180 | ps See Figure 42
Clock Distribution Configuration 773 933 1090 | ps See Figure 44
Variation with Temperature 0.8 ps/C
OUTPUT SKEW, LVPECL OUTPUTS'
LVPECL Outputs That Share the Same Divider 5 15 ps
LVPECL Outputs on Different Dividers 13 40 ps
All LVPECL Outputs Across Multiple Parts 220 | ps
LVDS Termination = 100 Q differential; 3.5 mA
Output Rise Time, tg; 170 350 | ps 20% to 80%, measured differentially?
Output Fall Time, tg 160 350 |ps 20% to 80%, measured differentially?
PROPAGATION DELAY, t,yps, CLK-TO-LVDS Delay off on all outputs
OUTPUT
OouUTe6, OUT7, OUTS, OUT9
For All Divide Values 14 1.8 21 ns
Variation with Temperature 1.25 ps/C
OUTPUT SKEW, LVDS OUTPUTS! Delay off on all outputs
LVDS Outputs That Share the Same Divider 6 62 ps
LVDS Outputs on Different Dividers 25 150 | ps
All LVDS Outputs Across Multiple Parts 430 | ps
CMOS Termination = open
Output Rise Time, tyc 495 1000 | ps 20% to 80%; Coap = 10 pF
Output Fall Time, tgc 475 985 ps 80% to 20%; C oap = 10 pF
PROPAGATION DELAY, tcyes, CLK-TO-CMOS Fine delay off
OUTPUT
For All Divide Values 1.6 21 26 ns
Variation with Temperature 2.6 ps/C
OUTPUT SKEW, CMOS OUTPUTS' Fine delay off
CMOS Outputs That Share the Same Divider 4 66 ps
All CMOS Outputs on Different Dividers 28 180 | ps
All CMOS Outputs Across Multiple Parts 675 | ps
DELAY ADJUST? LVDS and CMOS
Shortest Delay Range* 0xA1 (0xA4) (0xA7) (0xAA) <5:0> 101111b
Zero Scale 50 315 680 ps 0xA2 (0xA5) (0xA8) (0xAB) <5:0> 000000b
Full Scale 540 880 1180 | ps 0xA2 (0xA5) (0xA8) (0xAB) <5:0> 101111b
Longest Delay Range* 0xA1 (0xA4) (0xA7) (0xAA) <5:0> 000000b
Zero Scale 200 570 950 ps 0xA2 (0xA5) (0xA8) (0xAB) <5:0> 000000b
Quarter Scale 1.72 231 2.89 |ns 0xA2 (0xAS5) (0xA8) (0xAB) <5:0> 001100b
Full Scale 57 80 10.1 |ns 0xA2 (0xAS) (0xA8) (0xAB) <5:0> 101111b
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Parameter Min Typ Max | Unit | Test Conditions/Comments
Delay Variation with Temperature
Short Delay Range®
Zero Scale 0.23 ps/C
Full Scale -0.02 ps/C
Long Delay Range’
Zero Scale 0.3 ps/C
Full Scale 0.24 ps/C
VR LIS £ OREECEIET 5 & X 0200 AR B SR B BT,
2 L ACMOS K 7 4 W& IO EIZAIL, EEOBEIIBIZZNENHEL 3,
AT RE ARG, 71y 7 ORBREHOI250) b F2IE A T, ShEDREwE, BB TA ATV ENET,

S ORIEE Y, AL E I N T AL

S XURT—NVET VAT —VOMOTRTORIEL, V=7 - Ay —KRLb—Ta it s,

78y JHATOME/ 1 XiEM (SEDHESE. VCOTAREZFERAL BVES)

6
Parameter Min Typ Max | Unit Test Conditions/Comments
CLK-TO-LVPECL ADDITIVE PHASE NOISE Distribution section only; does not include
PLL and VCO
CLK =1 GHz, OUTPUT =1 GHz Input slew rate > 1 V/ns
Divider = 1
@ 10 Hz Offset -109 dBc/Hz
@ 100 Hz Offset -118 dBc/Hz
@ 1 kHz Offset —130 dBc/Hz
@ 10 kHz Offset -139 dBc/Hz
@ 100 kHz Offset —144 dBc/Hz
@ 1 MHz Offset —146 dBc/Hz
@ 10 MHz Offset —147 dBc/Hz
@ 100 MHz Offset -149 dBc/Hz
CLK =1 GHz, OUTPUT = 200 MHz Input slew rate > 1 V/ns
Divider =5
@ 10 Hz Offset -120 dBc/Hz
@ 100 Hz Offset -126 dBc/Hz
@ 1 kHz Offset -139 dBc/Hz
@ 10 kHz Offset —150 dBc/Hz
@ 100 kHz Offset —-155 dBc/Hz
@ 1 MHz Offset -157 dBc/Hz
>10 MHz Offset -157 dBc/Hz
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 -103 dBc/Hz
@ 100 Hz Offset -110 dBc/Hz
@ 1 kHz Offset -120 dBc/Hz
@ 10 kHz Offset -127 dBc/Hz
@ 100 kHz Offset -133 dBc/Hz
@ 1 MHz Offset -138 dBc/Hz
@ 10 MHz Offset —147 dBc/Hz
@ 100 MHz Offset -149 dBc/Hz
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Parameter Min Typ Max | Unit Test Conditions/Comments
CLK = 1.6 GHz, OUTPUT = 400 MHz Input slew rate > 1 V/ns
Divider =4

@ 10 Hz Offset -114 dBc/Hz
@ 100 Hz Offset -122 dBc/Hz
@ 1 kHz Offset -132 dBc/Hz
@ 10 kHz Offset -140 dBc/Hz
@ 100 kHz Offset —146 dBc/Hz
@ 1 MHz Offset —150 dBc/Hz
>10 MHz Offset —155 dBc/Hz
CLK-TO-CMOS ADDITIVE PHASE NOISE Distribution section only; does not include
PLL and VCO
CLK =1 GHz, OUTPUT = 250 MHz Input slew rate > 1 V/ns
Divider =4
@ 10 Hz Offset -110 dBc/Hz
@ 100 Hz Offset -120 dBc/Hz
@ 1 kHz Offset -127 dBc/Hz
@ 10 kHz Offset —136 dBc/Hz
@ 100 kHz Offset —144 dBc/Hz
@ 1 MHz Offset —147 dBc/Hz
>10 MHz Offset —154 dBc/Hz
CLK =1 GHz, OUTPUT = 50 MHz Input slew rate > 1 V/ns
Divider = 20
@ 10 Hz Offset —124 dBc/Hz
@ 100 Hz Offset -134 dBc/Hz
@ 1 kHz Offset —142 dBc/Hz
@ 10 kHz Offset -151 dBc/Hz
@ 100 kHz Offset -157 dBc/Hz
@ 1 MHz Offset -160 dBc/Hz
>10 MHz Offset -163 dBc/Hz

78y 7 HADMEMELME/ 1 X (REVCOZfEMA)

x7
Parameter Min Typ Max | Unit Test Conditions/Comments
LVPECL ABSOLUTE PHASE NOISE Internal VCO; direct to LVPECL output
VCO =2.95 GHz; OUTPUT = 2.95 GHz
@ 1 kHz Offset —47 dBc/Hz
@ 10 kHz Offset -78 dBc/Hz
@ 100 kHz Offset -104 dBc/Hz
@ 1 MHz Offset -122 dBc/Hz
@ 10 MHz Offset —-140 dBc/Hz
@ 40 MHz Offset —-146 dBc/Hz
VCO =2.75 GHz; OUTPUT = 2.75 GHz
@ 1 kHz Offset -49 dBc/Hz
@ 10 kHz Offset =79 dBc/Hz
@ 100 kHz Offset -105 dBc/Hz
@ 1 MHz Offset -123 dBc/Hz
@ 10 MHz Offset —-141 dBc/Hz
@ 40 MHz Offset —-146 dBc/Hz
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Parameter Min Typ Max | Unit Test Conditions/Comments
VCO =2.55 GHz; OUTPUT = 2.55 GHz
@ 1 kHz Offset =51 dBc/Hz
@ 10 kHz Offset -80 dBc/Hz
@ 100 kHz Offset -106 dBc/Hz
@ 1 MHz Offset -125 dBc/Hz
@ 10 MHz Offset -142 dBc/Hz
@ 40 MHz Offset —146 dBc/Hz

70y 7 HADKEEEFY v 4 (REVCOZEAL Ty Oy 7 & RE)

=8
Parameter Min Typ Max | Unit | Test Conditions/Comments
LVPECL OUTPUT ABSOLUTE TIME JITTER Application example based on a
typical setup where the reference
source is clean, so a wider PLL loop
bandwidth is used; reference = 15.36
MHz; R =1
VCO =2.95 GHz; LVPECL =491.52 MHz; PLL LBW =75 kHz 148 fg rms | Integration BW =200 kHz to 10 MHz
342 fs rms | Integration BW = 12 kHz to 20 MHz
VCO =2.95 GHz; LVPECL = 122.88 MHz; PLL LBW =75 kHz 212 fg rms | Integration BW =200 kHz to 10 MHz
320 fs rms | Integration BW = 12 kHz to 20 MHz
VCO =2.70 GHz; LVPECL = 122.88 MHz; PLL LBW = 187 kHz 184 fg rms | Integration BW =200 kHz to 10 MHz
304 fs rms | Integration BW = 12 kHz to 20 MHz
VCO =2.70 GHz; LVPECL = 61.44 MHz; PLL LBW = 187 kHz 221 fg rms | Integration BW =200 kHz to 10 MHz
345 fg rms | Integration BW = 12 kHz to 20 MHz
VCO =2.58 GHz; LVPECL = 61.44 MHz; PLL LBW =75 kHz 210 fg rms | Integration BW =200 kHz to 10 MHz
334 fs rms | Integration BW = 12 kHz to 20 MHz

70y 7 HADOKEMEEY v 2 (REVCOZFERALT/7AY &7V —2T v )

=9

Parameter Min Typ Max | Unit | Test Conditions/Comments

LVPECL OUTPUT ABSOLUTE TIME JITTER Application example based on a typical
setup where the reference source is
jittery, so a narrower PLL loop
bandwidth is used; reference = 19.44
MHz; R =1

VCO =2.80 GHz; LVPECL = 155.52 MHz; PLL LBW = 12.8 kHz 513 fg rms | Integration BW = 12 kHz to 20 MHz

VCO =2.95 GHz; LVPECL = 77.76 MHz; PLL LBW = 12.8 kHz 544 fs rms | Integration BW = 12 kHz to 20 MHz

70y I HADHEMEEE D v &2 (SHEVCXOZFERAL Ty Oy 7 & #4&)

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

LVPECL = 61.44 MHz; PLL LBW = 125 Hz 124 fgrms | Integration BW =200 kHz to 5 MHz
176 fgrms | Integration BW =200 kHz to 10 MHz
259 fsrms | Integration BW = 12 kHz to 20 MHz

70y 7 HADEREY v 23N (VCOSRREHERL KVIHE)

F11
Parameter Min Typ Max | Unit | Test Conditions/Comments
LVPECL OUTPUT ADDITIVE TIME JITTER Distribution section only; does not
include PLL and VCO; rising edge of
clock signal
CLK =622.08 MHz; LVPECL = 622.08 MHz; Divider = 1 40 fgrms | BW =12 kHz to 20 MHz
CLK = 622.08 MHz; LVPECL = 155.52 MHz; Divider = 4 80 fgrms | BW = 12 kHz to 20 MHz
CLK = 1.6 GHz; LVPECL = 100 MHz; Divider = 16 215 fs rms | Calculated from SNR of ADC method.
DCC not used for even divides
CLK =500 MHz; LVPECL = 100 MHz; Divider = 5 245 fs rms | Calculated from SNR of ADIC
method.DCC on
LVDS OUTPUT ADDITIVE TIME JITTER Distribution section only; does not
include PLL and VCO; rising edge of
clock signal
CLK = 1.6 GHz; LVDS = 800 MHz; Divider = 2; 85 fgrms | BW = 12 kHz to 20 MHz
VCO Divider Not Used
CLK =1 GHz; LVDS = 200 MHz; Divider = 5 113 fgrms | BW =12 kHz to 20 MHz
CLK = 1.6 GHz; LVDS= 100 MHz; Divider = 16 280 fs rms | Calculated from SNR of ADC method.
DCC not used for even divides
CMOS OUTPUT ADDITIVE TIME JITTER Distribution section only; does not
include PLL and VCO; rising edge of
clock signal
CLK = 1.6 GHz; CMOS = 100 MHz; Divider = 16 365 fs rms | Calculated from SNR of ADC method.
DCC not used for even divides

70y JHADEREY v 23N (VCOSREE % ER)

®12
Parameter Min Typ Max | Unit Test Conditions/Comments
LVPECL OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include PLL
and VCO; uses rising edge of clock signal
CLK =2.4 GHz; VCO Div = 2; LVPECL = 100 MHz; 210 fgrms | Calculated from SNR of ADC method
Divider = 12; Duty-Cycle Correction = Off
LVDS OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include PLL
and VCO; Rising edge of clock signal
CLK =2.4 GHz; VCO Div =2; LVDS = 100 MHz; 285 fgrms | Calculated from SNR of ADC method
Divider = 12; Duty-Cycle Correction = Off
CMOS OUTPUT ADDITIVE TIME JITTER Distribution section only; does not include PLL
and VCO; rising edge of clock signal
CLK = 2.4 GHz; VCO Div =2; CMOS = 100 MHz; 350 fsrms | Calculated from SNR of ADC method

Divider = 12; Duty-Cycle Correction = Off
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BET Oy 7 OIS v 23
%13

Parameter Min Typ Max | Unit Test Conditions/Comments
DELAY BLOCK ADDITIVE TIME JITTER! Incremental additive jitter
100 MHz Output

Delay (1600 pA, 1C) Fine Adj. 000000 0.54 ps rms

Delay (1600 pA, 1C) Fine Adj. 101111 0.60 ps rms

Delay (800 uA, 1C) Fine Adj. 000000 0.65 ps rms

Delay (800 pA, 1C) Fine Adj. 101111 0.85 ps rms

Delay (800 pA, 4C) Fine Adj. 000000 0.79 ps rms

Delay (800 pA, 4C) Fine Adj. 101111 1.2 ps rms

Delay (400 pA, 4C) Fine Adj. 000000 1.2 ps rms

Delay (400 pA, 4C) Fine Adj. 101111 2.0 ps rms

Delay (200 pA, 1C) Fine Adj. 000000 1.3 ps rms

Delay (200 pA, 1C) Fine Adj. 101111 2.5 ps rms

Delay (200 pnA, 4C) Fine Adj. 000000 1.9 ps rms

Delay (200 pA, 4C) Fine Adj. 101111 3.8 ps rms

U CoMEERSTH Y, JEER LOLVDSH E2IECMOSH oYy #iciamEnE ¥, Y v v %

2L ) CZoEICEEL TS,
U7 A bO=I - R— |
=14

AT % L &1, LVDSHI F 721 3CMOSHII ¥ v & %28 A1 (RSS)

Parameter Min Typ Max | Unit | Test Conditions/Comments
CS (INPUT) CS has an internal 30 kQ pull-up resistor
Input Logic 1 Voltage 2.0 v
Input Logic 0 Voltage 0.8 \Y
Input Logic 1 Current uA
Input Logic 0 Current 110 UA
Input Capacitance 2 pF
SCLK (INPUT) SCLK has an internal 30 kQ pull-down resistor
Input Logic 1 Voltage 2.0 v
Input Logic 0 Voltage 0.8 v
Input Logic 1 Current 110 HA
Input Logic 0 Current 1 UA
Input Capacitance 2 pF
SDIO (WHEN INPUT)
Input Logic 1 Voltage 2.0 v
Input Logic 0 Voltage 0.8 v
Input Logic 1 Current 10 nA
Input Logic 0 Current 20 nA
Input Capacitance 2 pF
SDIO, SDO (OUTPUTS)
Output Logic 1 Voltage 2.7 A\
Output Logic 0 Voltage 0.4 \Y
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Parameter Min Typ Max | Unit | Test Conditions/Comments
TIMING
Clock Rate (SCLK, 1/tgcx) 25 MHz
Pulse Width High, ty; 16 ns
Pulse Width Low, t; 16 ns
SDIO to SCLK Setup, tpg 2 ns
SCLK to SDIO Hold, tpy 1.1 ns
SCLK to Valid SDIO and SDO, tpy 8 ns
CS to SCLK Setup and Hold, tg, t; ns
CS Minimum Pulse Width High, tpws ns
PD. SYNC. RESETE >
*15
Parameter Min | Typ | Max | Unit Test Conditions/Comments
INPUT CHARACTERISTICS These pins each have a 30 kQ internal pull-up
resistor
Logic 1 Voltage 2.0 \Y%
Logic 0 Voltage 0.8 v
Logic 1 Current 110 HA
Logic 0 Current 1 HA
Capacitance 2 pF
RESET TIMING
Pulse Width Low 50 ns
SYNC TIMING
Pulse Width Low 1.5 High speed clock cycles | High speed clock is CLK input signal
LD. STATUS. REFMONE >
*16
Parameter Min Typ Max| Unit | Test Conditions/Comments
OUTPUT CHARACTERISTICS TV 7 VT (CMOS) & L THEIRT 284, CMOS
TYINVHELTHALZWHIOE-F DD £
¥, #5300x17, 0x1A, O0x1B% &,
Output Voltage High (V) 2.7 v
Output Voltage Low (Vo) 04 |V
MAXIMUM TOGGLE RATE 100 MHz | ¥ VT 7V 7 B2 EmOGEEE 7237 5y 1),
HBVIEPFDT v 7/ F v - SV AICERET A L&
WCHAShET, 512, 7THES vy ZRBE—
FREIZHEH S T3 @FET/Ny 7 - £— FRO
AR EHENFE T, b rohrz + 7
VEBEE, AT )T ABRA SN Z e D bT20
EEDLETT,
ANALOG LOCK DETECT
Capacitance 3 pF | 7w s - vy G L ORCRE B ORIl
MLEF, 77 v T E
REF1, REF2, AND VCO FREQUENCY STATUS MONITOR
Normal Range 1.02 MHz | S OfHE @B 2 &, E= 725 REY 77 L
YADFIEERLE T,
Extended Range (REF1 and REF2 Only) 8 kHz | HEEP OB 5L, T8 HEIED 77 L
YADFIERTRLE T,
LD PIN COMPARATOR
Trip Point 1.6 v
Hysteresis 260 mV
REV. 0 —13—
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HEED
#17
Parameter Min Typ Max | Unit | Test Conditions/Comments
POWER DISSIPATION, CHIP
Power-On Default 1.0 12 |W sy, U737 %L, 774V EDOL
TVAYE, SEEIIOHEEEIIEINEE A,
Full Operation; CMOS Outputs at 229 MHz 1.6 22 |W |PLLA >, W#VCO=2750MHz, VCOT /N1 ¥ =2,

EF X U ANDOGEEN A Y, 687T.5MHzT6ARD
LVPECL! /). 229MHzC8ADCMOSHJ) (10pF£
) TRTOMIRIEA > | K. IR ON %
BHEEENEE A,

Full Operation; LVDS Outputs at 200 MHz 1.6 23 |W |PLLA ¥, W#HVCO=2800MHz, VCO//E#=2. 4
FXANDTNA T HE 2 TOOMHzZ TE6AR D
LVPECLIE ), 200MHz C4AROLVDSH ), §XToD
WORIEL >, KRR, FHEHEROEEEIEIE I

T Ao

PD Power-Down 75 185 |mW |PDVY v & 7Ny Yy, RBEMMOEBENIETNT
Ao

PD Power-Down, Maximum Sleep 31 mW |PDE Y% 7L ¥y, PLLNT — 4% »0x10<1:0>=

01b, SYNC/¥7 — %" »0x230<2>=1b, 77 FEHREF
N7 =% 2 0x230<1>=1b

Vep Supply 1.5 mW | PLLEfERE, UM G 70— N - b — 7R
POWER DELTAS, INDIVIDUAL FUNCTIONS REDA A —T N /T4 AL —TIVEEDOETHEET]
VCO Divider 30 mW | VCOs & & i H L 2\ WiGg
REFIN (Differential) 20 mW | TXTOY 77 LY ARFT TORENSET) 77 L
YAEAF TN HLEE
REF1, REF2 (Single-Ended) 4 mW | TXTDY 77 Ly A2+ 7DIREED SREFL F 7213

RER2Z A A =TV $hHE &, B 77 Ly AIEA
A—=TNLFH A

vCO 70 mW | CLKA ) & #IRL 72IREED S VCOZ EIRT 5 & &

PLL 75 mW | @EB{ECPLLAY 72 5PLLA ~ ) 77 L v X3 A
=TV LEE A

Channel Divider 30 mW | GREZRONANRADS2~-325 IS ET 5 L &

LVPECL Channel (Divider Plus Output Driver) 160 mW | $XTCTOLVPECLH I A4 » TR WIRER2L S 1RO
LVPECLE ) DA% F Y IZ#ET 5 L &

LVPECL Driver 90 mW | [ LT v > A2 vo2%k HOLVPECL ) % 4 ~

LVDS Channel (Divider Plus Output Driver) 120 mW | $XCTOLVDSH I A4 &~ Th \WIREED 5 1A DLVDS
WHOREF A NEETHEE

LVDS Driver 50 mW | A LCF v v AV D2EFHOLVDSH ) % 4 ~

CMOS Channel (Divider Plus Output Driver) 100 mW | A% 717, $XTOCMOSHI 254 ¥ ThwiIkE
PHIROCMOSH IO A E F VIFRET A & &

CMOS Driver (Second in Pair) 0 mW | 2% 51927, FALFx A2 LD2%EEHDCMOSH
v

CMOS Driver (First in Second Pair) 30 mW | A¥ 71 v 7, 2EHOXRT DRYIOCMOSHE T % 4 ~

Fine Delay Block 50 mW | EIET Ty 7 D% TIREPSIEIET Ty 7 2 4 % — T

VS hE S, NHIHE

— 14— REV. 0
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DIFFERENTIAL

e
-t vps *% X ><:

l-a— tcmos —

H2. CLK/CLK»570v7HAhETHL213>7 (DIV=1)

06419-060
06419-062

DIFFERENTIAL

LVPECL

CMOS
10pF LOAD

o
g
1 1 3
3
2
8

06419-061

I I I
—» tpp - — tep e—
I I

3. LVPECLDO %1 3>9 (EEh) 5. CMOSO %1327 (y>J)T >, 10pF&T)

REV. 0 — 15—



AD9516-0

e RKER

=18 FERLOMI R KRG EBA DA NV AZMA S &, F/NA AU
X HAMBHGE 525288 H) FT, COHBEIEA ML AE
, With , BOHEIETLODOTH Y, ZOMBOBIEL Y > 3 V125
Parameter or Pin Respect to | Rating W AHEEL L TOFNA ABEL ED- b DTS Y T4
VS, VS_LVPECL GND ~03Vt0+3.6V foo TNE A %ﬁﬁﬁfﬁﬁﬁﬁﬂ?ﬁ’iﬁ“ﬁiﬂiﬁ (e THRAAD
VCP GND _03V (0458 V BB L2525 280D ) 7,
REFIN, REFIN GND ~03 V1o Vs+03V SIKHT
REFIN REFIN -33Vio+33V ]
RSET GND -03VtoVg+03V =19
CPRSET GND ~03VtoVs+03V Package type' 0, Unit
CLK, CLK GND -03VtoVg+03V 64-Lead LECSP 24 TIW
CLK CLK -12Vito+12V U BHUTIE, BIANESDSI-TIZHEV, FIAZER T O4E K — FTillE,
SCLK, SDIO, SDO, CS | GND -03VioVg+03V _ O
OUT0, GUTO, OUTI, | GND ~03 V1o Vs+03V ESDICRY 53ER
OUT1, OUT2, OUT2, ESD (MBHE) OHBEZYPTLF/NTR
OUT3, OUT3, OUT4, TYo BMEH N7 /N4 AR AR — NiX,
OUT4, OUTS, OUTS, BHIENZWEEMET L2 MDY 5, K
OUT6, OUT6 ‘ LA I LA ] OO BERF AT C > 2 ESDR 1B
OUT7, OUT7, OUTS, | GND -03VitoVs+03V \ EMBL TRV ETA, 74 ZTHI AL
OUTS, OUTY, OUT9 F—OHERESFELIGE, 2L S
WREVED S D T 9. MRS LRI T Z Bk
SYNC OND - =03 VioVs+03V 272, ESDICH L CHEVE FRHEES £ 3
REFMON, STATUS, GND -03VtoVg+03V LR T,
LD
Junction Temperature! 150C

Storage Temperature
Range

Lead Temperature
(10 sec)

-65T to +150C

300C

DO i oV T, E19% B,
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EEE & B HEEDEA

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

A 62 CPRSET

LVPECL LVPECL

[ oo -
AP PP
g g Cax>0l0>0l0>>>
—O NN OW QN0 O
© © nuwwow nWwwww<
DI I T I 1T 10 T I T 1T 10
— i
LVPECL LVPECL 8
VS O~_PIN1 Y OUT6 (OUT6A)
REFMON INDICATOR s OUT6 (OUT6B)
LD o3 OUT7 (OUT7A)
VCP o8 OUT7 (OUT7B)
cP =T GND
STATUS c 3{ ouT2
e AD9516-0 "3 Ve LVPECL
sy'f_‘; TOP VIEW 3 OUT3
BYPASS 1 (Not to Scale) = E{ ouT3
>
VS 1 E VS
VS 1 23 GND
CLK 1 s> OUT9 (OUT9B)
CLK 1 ) OUT9 (OUT9A)
NC 1 g4 OUT8 (OUT8B)
SCLK 1 -2 OUT8 (OUT8A)
g
H
111

7

06419-003

#20. B HEEDEAA

EL&E Ek= KRR

1,11,12,30,31, |VS 33VERY ~

32, 38, 49, 50, 51,

57, 60, 61

2 REFMON V77 LA EDS () SO TIIHEBOHMNIERTE £3, £5300x1B% &M,

3 LD Oy 7l (). 2TOY Y TIHEEOHIAEINTE $3, F5300x1A% 2 H,

4 VCP Fr—Y - Rr7 (CP) MOEF, Vi< Vep<5.0VTT,

5 CP Fu—T KT (W) AN —T - 74V ICERLET,

6 STATUS A7 =5 A (K)o COE Y TIIBEHOBNPEIRTE T3, £5300x17% 2,

7 REF_SEL )77 L AER, REF1 (B—LN)) F7/21EREF2 (N LAL) Z@IR L F 4,

8 SYNC COYVITIEI0KQOWNF TN 5 Vi ) £, FEIFAME L OFEA -V Fd—v—,
COY Y CTRIRAYZBGET 5130, FEIA— VT —N—12bffHLET, 77717 - U—,
30kKQONER TN T v TP D) 5,

9 LF V=TT 4% (A)]), VCORIEHERE " — FIZNEHTHER I N TV E T,

10 BYPASS COENIAYFUHEIMFIT LT, LDO% 75 v RANA XA LT T,

13 CLK oYUt CLKEIC R D 78y 7 FREOE AT T,

14 CLK COY U E, CLKERIC R B 7 8y 2 3 EEO AT AT T

15,18, 19, 20 NC R

16 SCLK YT -aria— - K= bDF—¥ - ray sES

17 cS YUTN-arha—=)b - R=r DF v T L7 MEF, T/ T 47 -0—, TOE 2
30KQOWES T IV T v TR H ) T4,

21 SDO UTN -y ha—) - K= FOHFIY T - F—F S

22 SDIO YYTN-aria—i - K= ORFGHIY TV - F—51/0

23 RESET FoT kb, TZTA47 - U=y TOY LIZIE30kQOHNTTNT v T H Y T3,

24 PD F T NT =TT TIT 4T - U=y ZOEVIUEB0KkQONEET VT v T H Y £5,

27,41, 54 VS_LVPECL | #iEfEE2.5~3.3VOLVPECLE £ ~

37, 44, 59, EPAD | GND 79y K- ¥y, AN RV (EPAD) b0 9,

56 OUTO0 LVPECLH! }J, Z&LVPECLIE ) D1oDH 4 F
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55 OUTO LVPECLHJJ. 75BJLVPECLI I DB J7

53 OUTI LVPECL{li /o #%BLVPECLINH D )7

52 OUT1 LVPECLiti /). B LVPECLH ) D )7

43 OUT2 LVPECLH! ), #BLVPECLI O F

42 OUT2 LVPECLI /), FEBLVPECLH ) D F 77

40 OUT3 LVPECLiti /), #BILVPECLIE I D} 7

39 OUT3 LVPECLH /). ZBLVPECLIE I D F )i

25 OUT4 LVPECL{i}J, #%BLVPECLI ) O

26 OUT4 LVPECLHi /), #BILVPECLIE I D F )i

28 OUT5 LVPECL{ /), BLVPECLI I D} )7

29 OUT5 LVPECLH ), 2BILVPECLIE I D Fr )i

48 OUT6 (OUT6A) | LVDS/CMOSH J1, #BLVDSHI ) £ 72133 » 7 )b 2. FCMOSH I 0 B

47 OUT6 (OUT6B) | LVDS/CMOS{ /), #BILVDSH) § 72133 » 7 b 1> FCMOSH I 0 F F

46 OUT7 (OUT7A) | LVDS/CMOS{! )], #BILVDSI 72133 » 7 v 2> FCMOSHI O FrF

45 OUT7 (OUT7B) | LVDS/CMOSHi 71, ABLVDSI S ¥ 72133 ¥ 7 V1. KCMOSH I 0 ) )5

33 OUTS (OUT8A) | LVDS/CMOS ), #BILVDSH 72133 > 7 v 1> FCMOSH I 0 Fr F

34 OUTS8 (OUTSB) | LVDS/CMOSHi /), #BILVDSI ) ¥ 72133 » 7 VL. KCMOSH I 0 K5

35 OUT9 (OUT9A) | LVDS/CMOSH! /1, #BILVDSH I £ 72123 > 7 )b 2.2 FCMOSH I D1 )5

36 OUTY (OUTYB) | LVDS/CMOS{!i )], #BILVDSHH 72133 » 7 v 1> FCMOSH I O F F

58 RSET COY VIR IMTT LT NEANA T AR HE L 3. A ME=4.12kQ

62 CPRSET COYE KA M LT, CPOEREHEZEL T 7. AWHE=5.1kQ

63 REFIN (REF2) | 2o ¥ iz, REFINEAHIZSPLLY 7 7 L Y ADEMAN T, SOY Y %RER2OY ¥ 7 )b
LY FANHATAZEHTEET,

64 REFIN (REF1) | ¥ vit, REFIN 2% BPLLY 77 L ¥ ADEBH AT TT, ZOE Y %REFIDY ¥ 7 )L

LY FANCHHET b TEET,
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AR & tEEESFIE

300 I I I
280 3 CHANNELS - 6 LVPECL
260
240
T 20
=
Z 200 3 CHANNELS - 3 LVPECL
[
% 180
[&]
160
2 CHANNELS - 2 LVPECL
140
120
100 1 CHANNEL - 1 LVPECL
0 500 1000 1500 2000 2500 3000
FREQUENCY (MHz)
X7. EROBEKEFE (BZEEH. LVPECLEH)
180 |
2 CHANNw/
160 ——
—
T 140
~ /
= —
& - 2 CHANNELS - 2 LVDS
£ 120
[&]
100
1 CHANNEL - 1 LVDS
80 L
0 200 400 600 800
FREQUENCY (MHz)
8. EROREKEEEE (LVDSEA)
240
220 '/
200 ,/
2 CHANNEL - 8 cmos/
z 180 -
= / 2 CHANNEL - 2 CMOS
Z 160 -
['s
o /
3 140
120 f—" L —
1CHANNEL -2CMOS__——at— |
100 =
—
1 CHANNEL - 1 CMOS
80
0 50 100 150 200 250
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FREQUENCY (MHz)

X9. FTARDEKHFE (CMOSH )

06419-007

06419-008

06419-009

CURRENT FROM CP PIN (mA) Kyco (MHz/V)

CURRENT FROM CP PIN (mA)
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60

55

50
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2.
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3.5

3.0

25

2.0

1.5

1.0

0.5
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S

55 2.65 2.75 2.85 2.95
VCO FREQUENCY (GHz)

X10. VCONDKco? EIKEASE

UMP DOWN PUMP UP

0.5 1.0 15 2.0 25 3.0
VOLTAGE ON CP PIN (V)

11, Fv—2 - Ko THME (V=3.3V)

A
PUMP DOWN PUMP UP 4

05 10 15 20 25 30 35 40 45 50
VOLTAGE ON CP PIN (V)

(@12, Fv—3 - Ko THM (Vep=5.0V)

06419-011

06419-010

06419-012
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PFD PHASE NOISE REFERRED TO PFD INPUT

(dBc/Hz)

PLL FIGURE OF MERIT (dBc/Hz)

VCO TUNING VOLTAGE (V)

-140

-145

-150

-155

-160

/

-165

-170

0.1

®13. PFDRE:## % PFDAAREDPFDAAR/ 1 X

1 10
PFD FREQUENCY (MHz)

100

-210

-212

T

-214

-216

-218

-220

-222

.

-224

[(14. REFIN/REFIN® XJ)L—L — k %t PLLOD

21

0.5 1.0 1.5 2.0
SLEW RATE (V/ns)

TERErRE (FOM)

25

1.9

Pr—

1.7 V
15

1.3

11

0.9
2.55

260 265 270 275 280 285 290
FREQUENCY (GHz)

X15. VCORIFHEED EREIFHE

2.95

06419-013

06419-136

06419-138

RELATIVE POWER (dB)
&
S

CENTER 122.88MHz

5MHz/DIV SPAN 50MHz

06419-137

[©16. PFD/CP®OX 77X, 122.88MHz. PFD=15.36MHz.
LBW=190kHz. lgp=4.2mA. Fyco=2.7GHz

RELATIVE POWER (dB)
&
S

X17. LVPECLHAZA~7 bIL 122.88MHz, PFD=15.36MHz.

RELATIVE POWER (dB)
&
S

P

CENTER 122.8803006MHz

100kHz/DIV SPAN 1MHz

06419-135

LBW=190kHz. lgp=4.2mA. Fyso=2.7GHz

5\

umpilow

g

b, AT

CENTER 122.8803006MHz

100kHz/DIV SPAN 1MHz

06419-134

[18. LVDSHAZ~Y kL. 122.88MHz. PFD=15.36MHz.
LBW=190kHz. lgp=4.2mA. Fyco=2.7GHz
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®21. —EOPLLL Y 2E DT 7+ IV MERE

Register Function

0x10<1:0>=01b PLL asynchronous power-down (PLL
off)

0x1E0<2:0> = 010b | Set VCO divider = 4

0x1E1<0> = 0b Use the VCO divider

0x1ElI<1>=0b CLK selected as the source

WESPLL & ABVCOZ M 255413, PLLZ 4 » 129 5403
MHY I3,

#:22. SEBVCOZEATABRDOL Y X 23E

Register Function

0x10 to Ox1E

0x1E1<1>=0b | PLL settings. Select and enable a reference
input; set R, N (P, A, B), PFD polarity, and
Icp according to the intended loop
configuration.

PLL normal operation (PLL on)

AT IFVCOD B4 1E, CPY » EVCODIEIFHE » @ R A4 8L
V=T« TANY e T ALEEHYVEST, V=T 714V

I2& 5T, PLLO )V — 74l & Rtk £ ) 9, A
T 25VCOIZxf L Ciid) 4 PFDMME & R 3 5 L ) 1o L TL 728
VY,

#*23. PFDEMEDETE

Register Function

0x10<7>=0b | PFD polarity positive (higher control
voltage produces higher frequency)

0x10<7>=1b | PFD polarity negative (higher control
voltage produces lower frequency)
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AZVCOE v Oy 7 DB

MNERVCO L PLLA T A&, F v Y A NVAREEICAT S
N5 B EAIHE OB KENE (1600MHz, £3% &) «#
ZWVEIIIVCOT M E T 2LESH ) 9, NEPLL
ARV =T - T4 vy R L OV - TR e L E
To HMERV—T - T4 V5 IE, V= TOREND DI IS
EETY,

WEVCOE R T 213, R#EAMRELH5720DI2VCOD
Fy )7L —3 3y (0x18<0>) #4THLENEHY ¥,
MEVCOE 7 ay 25O T 7)) r— a2 »Tld, #2412R
FTLIATHERZMALTLZ S,

#24. WEVCOZFEATABENL Y X 25E

Register Function

0x10<1:0> = 00b PLL normal operation (PLL on).

0x10 to Ox1E PLL settings. Select and enable a
reference input; set R, N (P, A, B), PFD
polarity, and I¢p according to the
intended loop configuration.

0x18<0>=0, Reset VCO calibration (first time after

0x232<0> =1 power-up, this does not have to be done
but must be done subsequently).

0x18<0> =1, Initiate VCO calibration.

0x232<0> =1

0x1E0<2:0> VCO divider set to divide-by-2, divide-

0x1E1<0>=0b

Ox1El<1>=1b

by-3, divide-by-4, divide-by-5, and
divide-by-6.

Use the VCO divider as source for
distribution section.

VCO selected as the source.
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1600MHzRED 7 Oy 7 2EL % 7= 1344 3VCO

SELT BANEE 2 1y 5 F 7213V CO/VCXO D FE I FAhs
1600MHz A DO &1d, VCOGJE S % N4 N AT B ikE & f
HAc&EE¥, [EEks gy 75 E—1600MHz% #8 2 5 CLK
72 IEIAEBVCO ] Dk & dEWIE, VCOS R (2458345
J& A58 55 695 8) RNANRAT HEORTT, N
2L - T, 7 ay 7 HOREEEATT600MHz A i 12 HI R & 1
T (F X Y ANVGEABIIATTE D RKREERWE D 720) o
CDHRFEEL I ALHE

GhEE 2 1y 7 S 1600MHzAR D 7 1 v 7 5F7 7)) r—3 3
YTIE, ESITRTL YA BERMH L TR,

F25. 1600MHzEK MDD 7 O v 7 HEERTE

Register Function

0x10<1:0> =01b| PLL asynchronous power-down (PLL off)

0x1E1<0>=1b | Bypass the VCO divider as source for
distribution section

0x1El<1>=0b | CLK selected as the source

WEFPLL & 1600MHzA i D/MHEVCO % ¥ % ¥ & 13, PLL
BT VST RLEDNDHY T,

26. WERPLL &1600MHzE DA EVCO = FER T 28D
LY XREETE

Register Function

0x1E1<0>=1b | Bypass the VCO divider as source for
distribution section

0x10<1:0> = 00b| PLL normal operation (PLL on) along with
other appropriate PLL settings in 0x10 to
0x1E

HMFIFVCO/VCXODHi451E, CPE » L VCO/VCXOD [HFH ¥
ORIV —T - T4 VY EERETALENH D T3,
V=T T4 NVHFIZE 5T, PLLO NV — FHidlE & 22 VDS
0 E9, T 5VCO/NCXOIIHt LTt % PFDME: % %
RTHEHIITLTLEE N,

#}26. PFDIBMEDETE

Register Function

0x10<7>=0 PFD polarity positive (higher control
voltage produces higher frequency)

0x10<7>=1 PFD polarity negative (higher control
voltage produces lower frequency)
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A+ ISADPFDA XY "B ETLLEIL, F¥—V - RV
WNA - A V=T AREERTTHEEHIC, By v S
(NGJRZOPE) 2SFEBLTY &y hEhFd, Thick-> T,
RGTHLGENGGDRORETLZ Y VNT T4 AV R EN,
PLLOt M) ¥ ZFE M EMET AL £ b1, M) Y 7RO
PHEEENHIR L E T, TYAF—F13 )y P ENL WD,
FrIZBERDEDS TV E S, V=T RELEIC N 75557
ODONMEIINEL B Z eSS RNOREIELNT T,

A=V FF—=N—=%&TLH%T, V=73 Yy 7 20
RL, LDEYDPF vy =Y LWV ERER—VFF—/N— .
E—F (CPHNA - A Yy E=FVA) TANRTHA
(0x1D<3>=1DH4) o

A=)V FA—"—fkggld, BIFEERSE T2 ) 77 L AD
REE (0x1C) IZFIHIELET, V77 L v AREEOUE
ARV =T hay 7 &L 5L ([V 77 Ly ABE#RO
Yz | #2B), PFDCTRD) 77 LV A 270y 7 « Iy
DB ENSLEE T, A=WV FF—N—=P I ) A SN
3,

ROV I AZIE, NE AEFR— )V N+ — -2 ey 5
EEITHBRLET,

o 0x18<6:5>—u vy s h vy %, Ty YAy 7ty 1
Y FYRNIZALEET HPFDY A4 7 v isw L oH L,
DLDA > V=250 y 7 2FKRnT 5P xRELET, LD
EodFy—V%MBTEDL LD T TICUTERER.
BLOF—= VL= N— ARV IDPET LB THY
A= R = N—REEFETTEL LA D E TORIE
FERICREBE L £3,

o 0x18<3>—7 Y% -y 7O T 1+ AL—7 ), DLD
MigEE A A =7V 5I1213, TOY Y h%0ICKRET HLE
Y FT, DLDIEEEZ 1 A — 7 )V Lawk, Wi/ HE)
BV FF—=N—1FIELLEfEL EFH A,

o O0x1A<5:0>—1 v 7Bl E Ol I%IR, LDY Y - 3%
L—% %3 58413, 000100bl2#%%E L C, EmFa v
IHRHE—-FICTHLENRH) T, @YU LZFEOIT YT
YHERLDY IR L TL 28w,

e OxID<3>—ILDEY - a2y L—%DA4 F—T), 1=4
=T, 0=FT4 AL —T), T4 AL—T)VIEL, F—
VR = N—HEREALDE Y 2 F 1IN A LAV E LTHRIBL
ij_o

o O0XID<I>H A= Kt —I8— - a2y ha—)LDA F:—
T,

e 0xID<0>H L 'L ¥ 2 ¥ 0x1D<2>—7Fk — b B+ — N — kg
DAA—=T o F=NVFF—=—N—=% T4 AT—=TNThE,
MR E NG HE) O KR =V B —N=HFT 4 AT =T ) &
nEd,

72l R ROBERRE LB ICHBIR -V FA = N2 L &
j—o

e REFIZELTA2HE 77 L v AREEYIEZ

o FUZIN Ty I I5ODOPFDY A 2V, NA LYY -
RN

o LDYY - oL —% ZEHTLHBIHR— I K- —/3—

RKOVI A HER BEHOPLLL Y A DIEHNI) TV F
S

o 0x18<6:5>=00b, T Z#ih Y » ¥ =541
e OxI8<4>=0b, By 7MY 1 ¥ Fy=nfL T
e 0x18<3>=0b, DLD®# F#)fE

o 0x1A<5:0>=000100b, EiLiin v 7 #iE—F

o O0xIC<d4>=1b, HAB)) 77 L ¥ AHEBUHR &4 4 -7
)2

e 0x1C<3>=0b. REF1% &%

o 0xI1C<2:1>=11b, REFIB X UREFR2AJ/)NY 7 7 % 4 % —
7

e 0xID<3>=1b, LD¥Y > - XL =% % £ —T )

o 0x1D<2>=1b, &=V FF—N—#fEx 1 £+ — T

e 0x1D<1>=0b, W&l HE A=)V K+ ==« E— FE&ffi
i

e 0x1D<O>=1b, F— IV FF—N—H#fEx 1 +— 7

BRBAT—32ZX =24

AD9516121E, HEHMAT—4% A - €= H32H 1) 9, PLL
V7 7Ly A (F7233 VI R = FOBEITERD
V7 7Ly RA) RVCOMBAL v a— )V NEERL Y K
G2, THERTZOIEH L3, [5212, PLLAZSO E ¥
BAT—F A - =5 OWFiERIAIBHNERLE T,

PLLY 7 7 L ¥ ZAJHEHE= 121, @ L PED2OD R
Ly Ya—VIREEEES) T (FRlexziE), V771~
AEEHE=% - ALy a— N, OxXIFCEINL T3,

REV. 0 —39—



AD9516-0

REF_SEL Vs GND RSET
Y

REFMON CPRSET VCP
g

O
T % U O
DISTRIBUTION
REFERENCE REFERENCE

SWITCHOVER * * * o
REF1 L vee ook
™ T DETECT
w
REF2 - /|STATUS 3
el - 2
0
STATUS a5
REFIN (REF1) - 4 m
REFIN (REF2) -~ o _______ , «
H N DIVIDER ! PHASE ppv——
BYPASS LOW DROPOUT ! P+ A/B 1, [PROGRAMMABLE FREQUENGY cP
REGULATOR (LDO) | 7| PRESCALER [ 17 COUNTERS | N DELAY DETECTOR PUMP Q

vco y 1

DIVIDE BY
2,3,4,5 OR6
CLK 8::’

CLK ;
1

LF ()—»@—»

4 VCO STATUS '

—
—
: D—»() STATUS
S

06419-070

[52. U777 L RREEHSSVVCORT—4X - EZ4

VCODFx+JTL—3>
BETOLAREEOLAICH LTIELVEIEEZE S 121,
AD9516DF »F v FVCODF v ) 7L — 3 Y BLETT,
SR EN/ZREFINZ 1y 7 CEHfET AF v ) 7L —2 3> -1
Yhu—=995, VCOOF ¥ ) 7L—varzHiflL¥d, Fx
V7 L= a3 VIZBLTIE, PLLV—7%20y 735 X5 I121F
L<{PLLZ#%ZL.REFINZ 1 v 7 #8520 H Y £,
AD9S16D /X7 =T v TH T 7213 £y MEORIDOMIHLD
L E1Z, 0x18<0>=1bDFZEIZL > TVCODF ¥ 1) 7L —
Yav o v—=r v AERBLET, LIRS B
(0x232<0>=1b) ’a‘:%ﬁj’ﬁo RIS, WHIERE D —f L L CHEAT
TExFET, MPRENHKIZ, 0x18<0>=0bx Vv FL., L ¥
X&E#ﬁ@?)ﬂ’ﬁ%%ﬁb 0x18<0>=1b%#&E L. /25l
DAY EHRO@EERETTHILETVCODF ¥ 7L — 3
Vo= v ARBBLET, b LYy b (0x1F<6>) » 0
Uy 7H (1b) BRI LIZEoT, VCODF v 7L —
arhPRT LI ERRLET,

VCOX ¥ )7V —2a ryOEfEs—r Y AlE, ROLBHT
j‘O

o PLLILV—FIZx s AIE LWEICPLLL V2% 22 L%
j—o

o NT—T v TBELIE) Ly MREIZLY A Y OWMIERE
TI%E1E, 0x18<0>=112%E L TVCODF v 7 I/—
‘/a‘/%ﬁ’ﬁﬁ LET, Z20RIE, Fx )T L—=varyhd
TRGAIZ0x18<0>=0b%fkE L. VI AY ZHH L2k,
0x18<0>71b7£ REL, S5V IVAYOHEBEITVET,

o SYNCHEIEAHNERCTRIMG S L, I OSYNCHEEEN
THROLNTAY T 1 v ZIREEIZAYD 97,

e X )T L—a k), LELRVCOREBKIIHLT
VCOEEF LWEHEICL T T,

o W TSYNCESZMEL., Wiy ay 7 #ifEx iy
nsEHCLET,

o PLLV—77HLFET,
e PLLA O v 7 ENFT,

VCODF v ) 7L —3a YHIZSYNCOYETENDL 20,
ADISI6DOHTIEF v ) T L — a Vv OFEFTHICATY T4 v 7
AIRRBBICHER SN, AELREERORELZGIE S, 72721

VCODF ¥ 1) 7L —2a ryOfTHRIZ, PLLV— 7H5%E£Ilt
MUY LBV LI By 2 A ERT 20 B F
‘3_0

VCOF ) 7Vb—Yaroray raaid, £53
(0x18<2:1>) IZRT L HITHEEL T,

XY )T L—a e, PEDEERESELT (V77
Ly AR B+R), ¥y VT b—ary-rsuay 25kl %
4., PEDHEHE F v ) 7L —3 3 Ym0 el Tl L
R TE YY) T L= a UHRETENT T, VCODF v Y
Tlv—=Yar--ray 7 ERERITLE FY )T L —
I AEHPEL D T,

VCODF ¥ VT L—ary - ray 7@k, XOXTHES
ﬂij‘o

Jear crock=Trern! (R X cal_div)
RGN
Srerv=REFIN{E 75 D J 1 4
R=RI} T DfE
cal_ div=VCOF*x 1) 7L —a i (0x18<2:1>) Tik
LT D,
VCOF v ) 7L —3 3T, 44000F v ) 7L —2 a3 -
suayy A7 VPREFENTE T, Lzat->T, PLLY 7 7
LYA-r7uay 7y - A7 VHEMOF YY) 7L — 3 VER
. RORTHITE T

Time to Calibrate VCO=
4400 X R X cal_div PLL Reference Clock Cycles

#29. LT ESF LfpernBAERICHFBVCOX+ ) TL— 3>
DR ERERE DA

Time to Calibrate
frern (MH2) R Divider| PFD VCO

100 1 100 MHz | 88 us
10 10 1 MHz 8.8 ms
10 100 100 kHz | 88 ms
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VCODFx ) 7L =3 a E, FETHIGT 2LEXH ) 3,
ZDH, PLLL YA OWTFNpEE LT T L7202 F %
V7L —3a v ERFEFTAOTIEAL, EOLXI BIEFTLY
AT EBEL, F¥ YT L= 3 yE0OBET AR FHKIC
RODLZENTETT, 2 21E, HEIFYy) 7L —va v %
BRFEFTTH T &% VCORME A S bFrEET42 L
HTEFET (COEFIIEEICIT)LEIHY £3, 72 21,
BEKHzZ%: HHEZZ WA, BEMHz CTIEFEYRH 2 & v o 7284
b 5720, VCORIMTELA i OVEFEDRGE S 1L 2 SRR
EXBRZ VI EFHLPRIGEIZOATI LHIICLET),
52, Fx )T L= 3 YFIEICES TVCOREME A Z3 2
ALY B 720, SEREIEF Yy ) 7L —va v R T A5 ETH
BIIYICSYNCIREEICA D £3, L72d> T, ZO—RMaMT
DIEEELBIANTBLLEDRH Y T3,

VCODFx ) 7L —3 3 vid, ROEETHIBL TS,

o PLLOR, P, B, ADGEHD ) LW I N DkEEZEH L
7. F72EPLLY 77 LU A - 20y 7 RS L
Tthe 2F V. PLLLYZ¥ 213U 77L VA -2y
WAL L, FOREEVCORBEHN LD 5728 ETT,

o VAT L -Fx T L= arhPOBELEAICIWOTYH,
VCOEmMIZ—OMim 2 imETE vy ) 7L —32 3 Y AT
b ETH, TORMOmBIGZEETHIEL EET
BHEIICHEIENTWES, 270, LB L TVCOD
Fy )7L —YaridnoThiBTEE Y,

20y 7 O9E
savy s - FyrAviE, HOMEOGERGREEHT 51
~7 (CMOSOBEIE T TV - 7)) THERSNF T, zuv
sWIE, MO ICERTA NI ANTHEREINET, 7
gy 7O yoEs L XV, LVPECL ¥ 721k
LVDS/CMOS T,

AD95161, 5oDru vy - Fy U FVEHBATHET, 20
9 H3DHLVPECL (64D J)), 224SLVDS/CMOS (fi: k4
AROLVDSHI] F 72135 K8ADCMOSH ) T,

BF X AIVICIZ, AENzray 7R ST 55
DTATITITIVeGEGEENENHD > TwE T,
LVPECLF v ¥ 2 )V EgE, 1~3208 8512 X % 458 25l g
AR ENE L TV E T, KLVDS/ICMOST ¥ ¥ & V458
W2, 1~320EEOBBCONEEZ R ECTEL2HD N AT —
FEBOSEERH Y 3, F v v A VOLSFHRILIE. 21
DI AT — NG SN0 0GRLEoFce ) 34, T4
HbH, (1~32) X (1~32), &K1024D5 H LA HETY
(THE, 1~1024F TOTRTOMETIE A L, 2D 2D
ST OREICH LT HEDOHATT),

WEHVCOD P T v » A Vo i & 03 K AT ¥k %%
(1600MHz) % LA 728, + ¥ F v 7VCODH TVCO%JE
WEMMT ALENH Y T3, VCOTELHE2, 3, 4, 5, 65
JAOBENEETT s CLKADICERT 29057 0y 7550
JAEEAT1600MHz & V) S 412 . VCOTEZELET T,

F v v ARIVGREETIE, BERESN WA oI T
FEFELRTa-TAVA I NVERRNCTEFET, T4bb, BE
DAFFEDIZH LT, G oB I EN+1IAI 70y 7 - 3 A
TNVEEIINA LV, MH1AI 70y 7 - A 7 VEEIZH —
LANNWICEHETETEYT (D=N+MH+2), 72& 21X, 5008 %5
FE2ED1 DD AT A 7 VEEIZNA LAV, 434 7 VERIc T —
LARWICEEE L) . T35 BRD3 2D A A 7 VKIS
NALANJ, 294 7 VIRIC O — LARVICERET A ENTE
9, ZOMOMAEDLELIHETT,

F v Y AVGRABICE, TAAL-TVEECEDLT2—T1
A ZIVIHIERER S ) T3, EROBIRTE LT 2—7 44
A7 NVEFRLRY, ZOBBIIHFEOTREICE > THEL 550%
UHNOFa—7 4947 VERMIELE T, 72720, ZOKRE%
T 2854k, M=N+ITHRERET H2LENH D T3,

F72, Fr o AVGREEIE, ALY 72y b F IR
DREDVRETT o BIRL 245D LT, KRIIOAT 7
Oy 7 - A7 VETHANTREETE TS, FEROHITIE,
AF = aNA LNV FEZE— L RVIZERETE T T,

AEVCO % /=134 ECLKD 7 Oy ViR

AD95160 7 1 v 7 53 ICIE, 22007 0y 7 AJJEZ T
F9, NEEVCO7%, CLK/CLKY Y IZ3d 247 1w 2 ¢
T o WEVCODPIEBCLKD W a4l 7 1 v 7 55K I
HART HLED D) £ T HNEVCOZE 7 1 v 7IZT B5451%.
VCOE#H MR T2LENHY T3, CLKZ 7 1 v 7 JHIC
T 503, CLKEEEDT ¥ &~ 2 IV E O i kAT JE k4
(1600MHz) XV b{EWVRD ., VCOSEE 2 M2 LEIEdH
N FHA, CLKEEESZINLD b EWEEIZ, VCOSER
EEHL T, 7% Y AV EERTHATE LS T CCLKE
WHE T ALENSH Y 9, #3012, VCO, CLK, VCO%
& IR 2 k2R LT, 0x1E1<1:0>TF ¥ » F V55
B 70y 7JEx @R L, VCORJEZEEEHT o)k
HELET, VCOT LA MAETIZ, VCOLXERT A L
3TEEHA,

#30. FrxIUHpRAFEN 7O Y 7IEDVCOE 7-13CLKD
BIR, BLUVVCORRAREFERT 2 »EH»DEFER

Ox1E1
<1>| <0> | Channel Divider Source VCO Divider
0 0 CLK Used
0 1 CLK Not used
1 0 VCO Used
1 1 Not allowed Not allowed

LVPECLEANDCLKE 7= 12VCODE #H#E#t

WEEVCO F 7213CLK (VCOZEZD ARSI T 5 )
%#OUTO~OUTSOLVPECLH JJ ICE R T 5 2 L 5[ fig T
To COFRETIE., VCODHR KRBT TCOREH%
LVPECLH HJICil#5% 5 & £ A3C &2 $4, LVPECLH iE, —
FEVEER CEFEIRESRRICES 2WIERH D T,
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HNEVCO % 72 1ECLKICEHELVPECL D & Hfi§ 4 & 213,
F vV ANVTHHALZWEETH, 2RO 7 0y 7FEIZVCO
SRR RIS A LESNH D T,
M NOBEHEHEROSA&1E. WHVCO F 72 1ZCLKD W it
78y 7 FIGERL T2,

#31. VCORERZNAAH ELVPECLH 1 &£ DEEZERKDIETE

Register Setting | Selection

0x1E1<1:0>=00b | CLK is the source; VCO divider selected
0x1E1<1:0>=10b | VCO is the source; VCO divider selected
0x192<1>=1b Direct to output OUTO, OUT1
0x195<1>=1b Direct to output OUT2, OUT3
0x198<1>=1b Direct to output OUT4, OUT5

70y 7 BEBOSAE

BB B ORI, VCOTERE (iHT 5454) &
F v U ANGREGO G E b EIC R Y $5, VCOTE
AT A4E. VCOZE 2IZCLK2 6 TonEs
FHE. VCOSEBmOSE (2, 3. 4, 5. 6) &F ¢ ¥ F L5
[OOSR ORI ) 9, 32833312, Fv Y A VOJH
W ExRETAHEEXRLTE T LVPECLH O 4,
Fr v AV Y720 O EEEEO A TY, LVDS/CMOS{H /)
DEFEIE. F v v AV GSZ ) 2BOHREE (X1, X.2) A A
r— FgEREsnEd,

#*32. HREHR0» S HER2E TORKESE

LVPECLH ) F I A NI L7z Bl e a2 F v v 2 b
FREZCE, 2325 B Ml D o> TWE T, 2O,
1~3250 %47 E ¥, 15 EOEEE, FREGEENANSALE
To BEBICIE T I TN T 2 —F 44 7 VEERE D
boTBN, F72ary e L THHARITFED L &ICT2—
TATA I NVERHIELE T, ANz 0y 7 - %A 7 VoHEsT
MM 72y b FERLIGBIEZERTE TS, F v v RV
X, ARATT600MHZz CTHEIfE L T3, A OMREE 2 0%
Tl LT Ly Ty S LYARYEay A=)V LY
A5 DIFETEIRL F§ (FS51~FK61%22MH),

VCO4 Az

VCO&JHZ#1d, NEVCO T 72 134MCLKD A1 & 71y 7 45
BT ¥ AV RO MO R E 27 3. VCOsT R
. 2. 3. 4.5, 605 EICHERETET T (£590
O0x1E0<2:0>% Z:H8) ,

F v IV EZR—LVPECLE A

F v ANV TEEE. LVPECLO & I R7 #E# L ¥4, &
FF6fOLVPECL /) (OUTO~OUTS) % ERE)3 43D F v
YAV (0, 1, 2) Y £, K342, INHDHHE
O E ZOMOEREOEREHENT LI Ay Du s —
varvaeRLET, EIE, MENOETREL T3, N1
INA - ¥y FERETHIEICEY, BEEENANZTEE
T (IR oz L F LT, SRR T -5 v LET),
DCCOFFY v b DFEIIE LT, Ta—7 1A 7 ViiiE% 4
=T NWVEETAAL=TNTLIEDNTEET,

®34. HER0. FAR1. HEF2ODXDEE

CLK or VCO| VCO | Channel Direct to| Frequency Divider | Low Cycles| High Cycles| Bypass | DCCOFF
Selected Divider| Divider Output | Division M N
CLK/VCO 2106 1 (bypassed)| Yes 1 0 0x190<7:4> | 0x190<3:0> | 0x191<7>| 0x192<0>
CLK/VCO 2t06 1 (bypassed)| No (2 to 6) X 1 0x193<7:4> | 0x193<3:0> | 0x194<7>| 0x195<0>
(1) 2 0x196<7:4> | 0x196<3:0> | 0x197<7>| 0x198<0>
CLK/VCO 2to6 | 2to32 No (2t0 6) X
(210 32) . o
CLK Not L Ol N ) F v o 2IVOREESE (0. 1. 2)
@% (bypassed)) No KT v AN (FrryAVESExI0. 1, 2) IZDO0WT, ME&
CLK Not 2032 No 2032 N (0~15010{EH % ET K4 v b)) OMHETREIEESE DX
used ERELET.
Number of Low Cycles=M+1
A N S S e A\
?i?j( 7 RS E S URRBRIORBR S K Number of High Cycles=N+1
or
VCO VCO Channel Divider | Frequency FA7NER, F oy AVSEEOACBIEHERE SN TV 2
Se|ected Divider | X.1 X.2 Division VAT 71%% (VCO%%Z?:TJJ i flLiCLK) @*ﬁ‘4 7 )l/“C“@‘O
CLK/VCO|2t06 |1 1 (210 6) x SIRATRDINA NAREL, Dx=1T75
cLiveol 2w ;bypgzsed) (lbypassed) (;) Xél) ZOMOB A, Dx= (N+1) + (M+1) =N+M+2T%,
o o typassed) Ez 0 3)2)XX(1) L7zhio T &F % ¥ % VA RERTIR~ 320 E ORI X
ZNTE ASHT B
CLK/VCO|2t06 |2t032 2 to 32 (2 to 6) X AT RAATITHETT
(2 to 32) x
(2 to0 32)
CLK Not 1 1 1
used
CLK Not 2 to 32 1 (2 to 32) x (1)
used
CLK Not 2to 32 2to 32 2to32x
used (2to 32)
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FTa—TFTa4V1IVBLOTa—FT1H 14 7IM@E (0. 1. 2)
FY ANV OIsay JIEEDT 2 —7 494 7 )ViE, RIZ
RGO E /I T RTORRE L £ 3,

o FDF vy FILOMENDHE
e DCCA +—T7NDAE
o VCOZEZHEH OF #

o CLKAJJIOF2—F 4% A7V (NEVCODTF 2 —F 1%
4 27 )V1350%)

ETF v v ANV ODCCHREIR, 77 4 )V PTA A =T &
ncwid, 727L. ¥ ¥ A IVODCCOFFY v % %%ET 5
CEIZED, Fy AV S L ICDCCRRER T4 AT T
VT BIENTEET,

F v AV EBIIMB LY UNOEZIRET L, Fa—T 4
FA 7 NDS50% DI OEIZ R ) 9. MEND & XI5 EHE
BoGmEdb, Fa—7 144 2 VId50% Aoz R T4,
T =T 4 A 7 VREIERRE L. T v RV EZR I D50%
PIHDF2—F 4 A4 7V ESO%BD T 2—F 4 %4 7 VIZHE)
BICHIELE T, Ta—T 434 2 VORIEZAT) 201213,
F v VANV REEIERO G LETT,

o HESEIE, M=NTHREICT S,
o WHEIZ, M=N+1THEICT 5,

INAISAF 2 IEDCCRBEIC L D HIE 2 T D R WiG, &F v &~
FVGEBI IO T 2 —F 1% A4 7 Vid, BHALO (N+1) /
(N+M+2) Offlc% ) £9,

#35~F3712, Fr yANGEBOM DN E S EFSEITHELL
BEDTa—T A4 7 VvERLET,

#35. VCOMRA#BZBEFERAL. AAT2—71 %14 71LH»50%
DHBEDHANT 2 —T14HA1 7L

VCO Dx Output Duty Cycle

Divider | N + M + 2 DCCOFF =1 | DCCOFF =0

Even 1 (divider 50% 50%
bypassed)

Odd =3| 1 (divider 33.3% 50%
bypassed)

Odd =5 1 (divider 40% 50%
bypassed)

Even, Even (N + 1)/ 50%; requires

Odd (N+M+2) |[M=N

Even, Odd N+ 1) 50%; requires

Odd (N+M+2) |[M=N+1

#36. VCORRAZmEFERL. AAT2—71 %1 7IHX%
DBEDHE AT 2 —T1H 17

VCO Dx Output Duty Cycle
Divider | N+ M + 2| DCCOFF = 1| DCCOFF =0
Even 1(divider | 50% 50%
bypassed)
Odd =3| 1 (divider | 33.3% (1+X%)/3
bypassed)
Odd =5| 1 (divider | 40% 2+ X%)/I5
bypassed)
Even Even (N + 1)/ 50%,
(N+M+2) |requires M =N
Odd (N + 1)/ 50%,
(N+M+2) |requiresM=N+1
Odd =3| Even (N + 1)/ 50%,
(N+M+2) |requires M=N
Odd =3| Odd (N + 1)/ (BN +4 + X%)/(6N +9),
(N+M+2) |[requiresM=N+1
Odd =5| Even (N + 1)/ 50%,
(N+M+2) |requires M=N
Odd =5| Odd (N + 1)/ (5N +7 + X%)/(10N + 15),
(N+M+2) |[requiresM=N+1

R37. VCORRBEFEALAWHBEDF v > IV ERHSN
DTFa—T1H17I

Input Clock Dx Output Duty Cycle
Divider N + M + 2| DCCOFF = 1| DCCOFF =0

Any 1 1 (divider Same as input
bypassed) duty cycle
Any Even N+ 1) 50%,
M+N+2) |requires M=N
50% Odd (N+1)/ 50%,

M+N+2) |[requiresM=N+1

X% Odd N+ 1) (N +1+X%)/
M+N+2) [ (2XN+3),
requires M =N + 1

PEVCOD F 2 —F 4 A4 7 VIiE50% TTo L7zh>T, &
DOVCOZE M NICEHERTAHED T2 —F 114 7 Vi
50% T3 CLKAN ZEHEEIICERT 2560107 2 —
FAHPA 7 VIE, CLKAHDF 2 —F 194 7 VERLTY,
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ML 7ty bEAIGEEE (0. 1. 2)

BT v Y AVGTHEBIILYAY - By POBEICLY ., A4
Try FELISHMBEERRETES T (E38% M), 0%
ENHEDNT, F v v RGO AT DM A 7 V55
GEfER 2 B8 =y V) CHERBHR IO EX) Ty VE
T 7y NELIGRBIET AR FED FT, ZORIEIX, JEE
W (Mt 7Ry asv¥ood X)) 2Er L4, EBIiE
i, WA 7Ry (PO) LY RFICO—FENRL5E Y b
EETF v Y ANVGREBOAY — A (SH) ¥ v FTRE
LEdo AF—F -NA - By bERETLHE, FIHHIHE
Lza— - F 4270 M) bBEICEESTLEIICA T
T

PEAHA 72w R 2 AT B I121E, SYNCHERE & i H 3 % 2%
o) 3 (TMHOEBI—SYNCHIE] =),

*38. AAER0. 4BAHE1. PAR2OMAEF 7€y bERAE

DETE

Start Phase Low Cycles | High Cycles
Divider | High (SH) | Offset (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>

MRS RO LB Y T,

A =121 (FBHLAL)

A=RIE (DOANIBITE 20y 25350314 7 VE)

T, =D D ANIZBT 5 70y 735 0ME ()

(I):

16 X SH<4>+8 X PO<3>+4 X PO<2>+2XPO<1>+ 1 XPO<0>

F v AVGEBEOSEIE, N=AAH A 7V BLOM=
O—4% 4 7V CRELET,

i1
O=<15DBE
A=®XT,
A=AT,=®

1512

O=16DHE !
A=(®P—16+M+1)XT,
A=AJT,

BB E L A 7y FERBETAIEICED, B
[ OBIER F v ¥ ARG DO AT 7 Oy 7 - 34 7 )V D4
ELTHETET T, WS3IC, 2L B HBOHA 71
FOEERRETRLE T,

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CHANNEL
DIVIDER INPUT
= T
| |<— x CHANNEL DIVIDER OUTPUTS
DIV = 4, DUTY = 50%

DIVIDER O pgy = o [ [ [ | [ | [

SH=0
DIVIDER 1 PO =1 I I I I I I |_

DIVIDER 2 gg:g [ | [ | [ |
| - 1xTx
[—— 2 x Tx

X53. MHAEF 7ty b (£ EHEEE) ORER

F v > IV EZ—LVDS/CMOSH A

F v RV E T v AV TEERAE. FNENRLVDSH
HRT 2 EiE L, AR oOLVDSH ) (OUT6~0UT9) % B
BHys2ehCcaEd, FLVDSEH AT #CMOSY » 7L T
YRR T (AEB) ELTENENZREL. KSHED
CMOSH IR T A5 2 L BWHETT, £XTOBHENIET
TANVIPTEFTIZERESNTVI TR, LEISLTY—2F
vTCEET,

F v U ARIVGEEIE T v v RV EEAL, FRER2HD
A — R SN 721~ 320 W H HZ TR S L TwE ¥,
F ¥ YA NVORERGTEE, Dy, XDy, F 7213w k1024 TH,
EL L5050 T 7 4V TDCCHA A =7V ENTnET
. Fr ¥ FIVODCCOFFY v s DFFEICZE - Ty LEIEHL
TFAAL=TNT LI ENTETT, HHA 7y 72
EHLGBIED R E S WHETY ([MAHA 71y b F 73BT
(rRZ3B LR EZRY) | 2B, F v v VR, &
KI600MHz TEIEL £3. Az 0MaE L keld, %475
Yy k7T LYAYET L O— - LY AY DBRETE
WLFT (FS51BLUFES2~F61ESH),

06419071

x39. 7ER3. PERADOHAE (D) DHE

Divider| M N Bypass DCCOFF

3] 3.1 | 0x199<7:4> | 0x199<3:0> | 0x19C<4> | 0x19D<0>
3.2 | 0x19B<7:4>| 0x19B<3:0>| 0x19C<5> | 0x19D<0>
4| 4.1 | 0x19E<7:4>| 0x19E<3:0> | Ox1Al<4> | Ox1A2<0>
4.2 | 0x1A0<7:4>| 0x1A0<3:0>| 0x1A1<5>| 0x1A2<0>

F v R IVOREEAE (HEE3 & HERL)
BT v AN RO, A O EEIIET A LY
A DEy FTHRELET (X Y=3.1. 32, 4.1, 42),

Number of Low Cycles=My ,+1

Number of High Cycles=Nyy+ 1
X1EX2DW 2 /N4 82T 55413, D,=1X1=1T7,
X20I % NANAT BHA1E, D= (Ny,+ My, +2) X1 T3,

X 1EX 20555 b4 8A L& vk, D= (N +
My, +2) X (Ny,+Mx,+2) £ %0 5

— 44 — REV. 0
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SRR A — FET A EI2X ), ®AK1024DF ¥ » & x41. A3, pARADT 1 —T 1 %1 7V, VCOR Az
WA ONE T, 72720, 19051024 TOTRTHOHE AEALEW, Ta—FTs Y1 JIHEEFT
BEOGEILPELNE DI TIED ) THA, 2O EEZ (DCCOFF=1)
NENDOG O (Dy XDy,) AT 2HDHHHET
¥, Input Clock Dy Dy, Output
Duty Cycl Duty Cycl
SRR S RAE T B L X | HHOSEBRO KT 5 U YCI® | N + My + 2| Nz + My, + 2 | DU BYCI8
L, mMoSEEE (X1) 2ERL. 2FH o5 (X.2) 50% 1 1 50%
WENANALTLZE W, XAZNARNAL, X2%@HT 52 X% 1 | X%
LIETEFE AL
50% Even,Odd |1 (Ny, + 1)/
Tai-TA4H1INBEVT 2T« ¥4 VIUHEE (HER3 (Ny; + My, +2)
EHER4)
X% Even,Odd | 1 Ny, + 1)/
SRS £ PRBADT 2~ 7 £ 4 7 B £ UDCCIZ T ‘ ven N M )
EEFEI., SRB0. FEEL, SEmoLasLALTT R
([72=5 4442 VBXVOFa—F 141 2 VAE (0, 1, 0% Even, Odd | Even, Odd ) (Nx, + L/
)] BB, 7275 L. SRS L SEEAOF ¥ v kLS (Nxz + Mx, +2)
DY, BHTEERREDESS - EHHETT, X% Even, Odd | Even, Odd (Nx, + 1)/
S S . _ e ) s (Nx, + My, +2)
IR DRRRAD T 2 — T 4 A 7 VEHIETIE, F v v b
SOV TROFAFDLETT o ®42. HEE3. HEB/BADFT 2 —F 1 ¥4 7). VCORA
o WHODy1E. Myy=Nyy (H—H A 27 =441 27)L) BEA. 71— 7 1 ¥4 JMHES > (DCCOFF=0).
e VCORRBDANT 2 —7 1« 1 7=50%
VCuXZEﬁ_%o
o FHODyyt. Myy=Nyy+ITHETE (=41 2710 veo D Dz Output
HENAHA 2 VDL D IREW), Divider | N, | + M, +2 Ny, + My, +2 | Duty Cycle
o EEEE UAZUNA NRAT AE1E, 2K H OS5 X212 Even 1 1 50%
T5o odd |1 1 50%
o VD ADEZEE OISR EGOEEIT. 28 05 & Even | Even (Ny, =My, |1 50%
X2E9 %, 0dd | Even(Ny, =My, | 1 50%
FA40~FA412, FREEIB L OGREEADLOM P 709 7O Even | Odd(My, =Ny, + 1|1 50%
Ta—T71%A 7}b5:0b\fﬂﬁg7‘}§ri£%ﬂ<tij—o 0dd Odd(MX_1=NX_1+ 1) 1 50%
=40. HFE2E3. pEEADT 2 —FT 11 7L, VCOR Rz Even Even (Ny, =My) Even (Nx, = My,) 50%
FH. T1—F« Y1 7IEEF7 (DCCOFF=1) 0dd Even (Ny,=My,) | Even(Ny,=My,) | 50%
VCO Dy, Dy Even | Odd (My, =Ny, +1)| Even (Nx,=My,) |50%
o 0dd | 0dd (My, =Ny, +1)| Even Ny, =M 50%
Divider | N, 4+ My, +2 | Ny, + My, +2 | Output Duty Cycle (Myy =Ny + D] Even (N = Myo) ‘
Even | Odd (My, =Ny, +1)| Odd (My, =Ny, + 1)| 50%
Even |1 1 50% 0dd | 0dd (My, =Ny, + 1)| 0dd (M, = Ny, + 1)| 50%
0odd=3 |1 1 33.3%
0dd=5 |1 1 40%
Even Even, Odd 1 Ny, + D)/
(Nx; + My, +2)
0odd Even,Odd |1 (Ny, + 1)/
(Nx, + My, +2)
Even Even, Odd Even, Odd (Nx,+ 1)/
(Nx, + My, +2)
0dd Even,Odd | Even,Odd | (Ny,+ 1)/
(Nyx, + My, +2)
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®43. BRI HEBADOT 1 —F « YA V. VCOLERE
@H. T2—F 1 %1 7ILBEA> (DCCOFF=0).

w44, HERI. PEAFADT 1 —FT « ¥4 7L, VCOHEE
EEALEW, FTa—F Y1 JIEEL >

VCORRBBDANT 2 —7 1 1 7)L=X% (DCCOFF=0)
VCO Dy, Dy Output Input
Divider Ny i+ Mys+2 | Nyp+ My, +2 Duty Cycle glﬁ(;lk Dy Dy.» output
Even |1 1 50% Cycle | Ny, + My +2 | Ny, + My, +2 | Duty Cycle
Odd=3]|1 1 (1 +X%)/3 50% |1 1 50%
Odd=5]1 1 (2 + X%)/5 50% | Even 1 50%
Even Even 1 50% (Nx,=Mx))
(Nx;=Mx,) X% 1 1 X% (High)
Odd Even 1 50% X% Even 1 50%
(Nx,; =My, (Nx.1=Mx,)
Even Odd 1 50% 50% | Odd 1 50%
(Mx; =Ny, + 1) My, =Ny, +1)
Odd = 3| Odd 1 (3Nx, + 4+ X%)/ X% | 0dd 1 (Ny, + 1 + X%)/
My, =Ny, +1) 6Ny, +9) My, =Ny, + 1) (2Ny; +3)
Odd =5]| Odd 1 (5Nx | + 7 + X%)/ Odd 1 (Nx, + 1+ X%)/
My, =Ny, +1) (10N, + 15) My, =Ny, +1) (2N, +3)
Even Even Even 50% 50% | Even Even 50%
(Nx.; =Mx) (Nx>=My,) (Nx;=Mx) | (Nx2=Mx,)
Odd Even Even 50% X% Even Even 50%
(Nx1=Mx) | (Nx;=Mx,) (Nxi=My,) | (Nx,=My,)
Even Odd Even 50% 50% | Odd Even 50%
My, =Ny, +1)| (Nx2=Mx,) My, =Ny, + )| (Nx,=Mx,)
Odd Odd Even 50% X% Odd Even 50%
(Mx; =Ny, + 1) | (Nx2=Mx,) (M =Ny, +1)| (Nx,=My,)
Even Odd Odd 50% 50% | Odd 0dd 50%
My =Ny + 1| Mx,=Nx,+ 1) (Mx;=Nx;+ 1| Mx,=Nx,+1)
Odd = 3| Odd Odd (6Nyx Ny, + 9Ny, + X% Odd Odd (2Ny Ny, + 3Ny, +
(My,; =Ny, + )| (Mg, =Nx,+1)| ONx, + 13 + X%)/ My, =Ny, + )| My, =Ny, + 1) | 3Ny, + 4 + X%)/
(3(2Nx, +3) ((2Nx, + 3)(2Nx, +3))
(2Nx, +3))
Odd = 5| 0dd 0dd (10N Ny, + 15Ny, + B4 7ty bEAIGHEELE (HEZR3EDERR4)
(My; =Ny, + 1) | (Mg, =Ny, + 1) | 15Ny, +22 + X%)/ SR L SRR, A Ty N EZIREDORESNTE
(522 Ny, +3) 9, MAHA 7Ly MEL MHA Ty FERY =k oA -
(2Ny, +3)) LIAY DYy bOHAEDEICLoTHRELET (F45% %

HE\)o

}45. HERSEDABAOMMEF Ty M EFRADERTE

Divider

Start
High (SH)

Phase
Offset (PO)

Low
Cycles M

High
Cycles N

3131
32
4141
42

0x19C<0>
0x19C<1>
0x1A1<0>
Ox1A1<1>

0x19A<3:0>
0x19A<7:4>
0x19F<3:0>
0x19F<7:4>

0x199<7:4>
0x19B<7:4>
0x19E<7:4>
0x1A0<7:4>

0x199<3:0>
0x19B<3:0>
0x19E<3:0>
0x1A0<3:0>

WifR Gt Eko L BY T,
A=TEIE (FYHAL)
@, ,=16XSH<0>+8XPO<3>+4XP0O<2>+2XPO<I>+1X

PO<0>

Tx, =5 R#HDx D ATNCBT 570y 75508 (8)
Tx, = %D, D AT BT S 70y 7550 (1)
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Bl

Oy =15B L UO,=15D4

A=y  XTy TPy, X Tx,

B2

Oy =158 L 0Dy, = 16084

A=Dy | XTx T (DPx,—16+My,+1)X Ty,
%13

DOy =165 L U0y ,=<15D4 .

A= Dy —16+My  + 1) X Ty |+ Dy, X Ty,
B4

Oy 2168 L VD, 16DH4 ©
A=(Dy,—16+My, + 1) XTx,+(DPy,— 16+ My, +1)X Ty,

WEEREE (H A3 L »EERd)
AD95160 % LVDS/CMOS /) (OUT6~0UT9) 21X, )
B D20y 755 O ERREE (A) PRECTCELT )
O ZBIEEEN D) F9,

VCO BYPASS
CLK DIVIDER CMOS
VDS ouT™M
OUTM
FINE DELAY | CMOS
ADJUST
DIVIDER DIVIDER OUTPUT
X1 X.2 DRIVERS
BYPASS
° CMOS
o OUTN
. LVDS —
OUTN
FINE DELAY | CMOS

ADJUST

06419-072

54, f#uEiE (OUT6~O0UT9)

s uy 5T ICHEM S NS RIERIE, FHOMEDOL VA Y
FRELTCHROET (F46% M),

®46. T7FOTHMELEDHTE

OUTPUT Ramp Ramp Delay Delay

(LVDS/CMOS) | Capacitors | Current Fraction | Bypass
OuUT6 0xA1<5:3> | 0xA1<2:0> | 0xA2<5:0> | 0xA0<0>
OuT7 0xA4<5:3> | 0xA4<2:0> | 0xA5<5:0> | 0xA3<0>
OUT8 0xA7<5:3> | 0xA7<2:0> | 0xA8<5:0> | 0xA6<0>
ouT9 0xAA<5:3> | 0xAA<2:0> | 0xAB<5:0> | 0xA9<0>

REV. 0

WEEDETE
Ko EREMNT, BIETT Y 7 ORBEXFHHL 7,
Tranip (WA)=200X (Ramp Current+1)

Number of Capacitors=Number of <Bits>=
0 in Ramp Capacitors—+1

B 101=1+1=2;110=1+1=2; 100=2+1=3;
001=2+1=3;111=0+1=1

Delay Range (ns)=200X((No. of Caps—+3)/(Igapp)) ¥
1.3286

Offset (ns)=
0.344(1600—1,,,,) X 10 * +

No.ofCaps — 1
0.0fCaps ]><6

RAMP

Delay Full Scale (ns)=Delay Range+ Offset

Fine Delay (ns)=
Delay Range X Delay Fraction X (1/63)+ Offset

BIE7 57 3 a i, e k4ATO105E%50E (101111b, 0x2F) @
AFHTEET,

WOEIEZ, Wy ay 2IMOIREBIZWEHITLTLE
B, BIEASH Iz 0y ZHEO12X ) bEWwE, gy
Oy ZEEREIELET,

TRIERERE L, FEBIEM N ICHES N TVWE Yy 2 L) HREW
Vs ez Ed. Tozn, BIEREEIZFEICFPGA, ASIC,
DUC, DDCA EDFY# I - F v 7070y ZEEICHER L
TLEE W, BIEZ A A =TIV LB TE, T—% - 33—
yoray Z7EEICRELICA, BETO Yy 20557 - K
A PMEN) T KA N ERMHLCWSRBIEEFSET 57
O, TVAT—LVEVEY y LTS, 7> FHM%E
iz 2 &, BB Y 2 mL £9,

HAODREE—SYNCHEEE

AD95160 7 1 v 7 Jjid, MEICHEBIA TR T, )%
BNICZ OB, EbTEE T, TR, B ENT
WhEWHE N Z T )by PENL—HBDORAY T 1 v 7 RGeSk
EL. ZOBT) Ly OGS HEH S NS L) % B
WMLTray 7EEE#HHESEET, SRIZXY, HEOES
DIy I%TIA AL ML, HAHA 7€y FEEEIHE S
THEBEOW IOy YORMREERSL Z LN TEF T,
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HADFEPNE, KO X)WL ODPDTETETTE T,

e SYNCEYZu—LNVIZHKlZELTrL, BT 5
(FEFM) o

o V7 MEME Y b (0x230<0>), Y7 k- Jky b Ey
b (0x00<5> [39—]), SR/ ST —=Fy v -y b
(0x230<1>) DVEFNRPIDFFZELTH L, YLy T
Z-’o

o MO ETF Y TONT—T7 v T - =AD&
LCTHEATT %,

e RESETE Y% U — LV IZEHIFZEL TR, BT 2
(Fv7 -ty b,

e PDEY %2 U—LAVIZHEIREL TP, BT 2 (Fv
T NI =),

e VCODF v YT L —32a 535200, maIZNE
SYNC#%#H#MIZTH—F LT, VCODF ¥ ) 7L — 3
COMTEEIZT %,

CHANNEL DIVIDE R
OUTPUT CLOCKING

A

CHANNEL DIVIDER OUTPUT STATIC

A

SYNCHEE® FE4TT I d — MM % )73, SYNCY » % ){
LN EFECHII S 2 HETT, ik, SYNCE ~
DN TRV EFTHFLETT Frxa—LAVICREFEL, 1
WEREEZHBRLET. SYNCEIED Y £ 3 7 %55
(VCOs g2 i) &56 (VCOGEEE MM L&) 1R
LEd. ADISI6NERD 7y 7 - Ty V&ML +5SYNC
ESVERPITH LD, Fxv v R VGREBROATIRKLY
Uy 7 - %A 7 VORMEEEDPELE T, SYNCOIV. EAD
Ty YmbRENI-HTI 70y 7 OREE TORIEX, Fv
VANGRBATIDI4~157 Ty 7 - B A 72, VCOGE
BEMHTL20E2I2E > T, VCOFEBATI O A 7V
(55% M) F7213F v AV REBAI DI A4 7 )V (456
EHM) AR 7B 9. YA 2 VR, BH OV ED
DTy IhohorybLET,

SYNCHERED & ) 120D — ki F5EEE, V7 FEBIE v b
(0x230<0>) DZE L) v N &AT) HETT GEMIL, #£52~
#6l1zzM), V7 MAlEy bofRZETH Yy PTH, §
RTOL Y AY OFEH (0x230<0>=0) BEE AT HLHE
BHE9,

CHANNEL DIVIDE R
| OUTPUT CLOCKING

A

1
!
4 Y
I
I
INPUT TO VCO DIVIDER :

1

IT N
I
I
I
|

INPUT TO CHANNEL DIVIDER

SYNC PIN

OUTPUT OF |
CHANNEL DIVIDER 1

I

I

| [
:4— 14 TO 15 CYCLES AT CHANNEL DIVIDER INPUT + 1 CYCLE AT VCO DIVIDER INPUT =~ —»
| 1

T

I

|

!

06419-073

55. VCOL R £FERAT3HBENDSYNCE 1 X > J—CLKE 2 12VCOD AT
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CHANNEL DIVIDER
OUTPUT CLOCKING

A

CHANNEL DIVIDER OUTPUT STATIC

CHANNEL DIVIDE R
OUTPUT CLOCKING

AL

INPUT TO CLK

N
B e o

E

IINPUT TO CHANNEL DIVIDER

-
[N
[N
EN

i

SYNC PIN

1
Y ~N
1
I
I
I

OUTPUT OF :
CHANNEL DIVIDER

-+—— 14 TO 15 CYCLES AT CHANNEL DIVIDER INPUT + 1 CYCLE AT CLK INPUT ———#=] | | |

06419-074

X56. VCORREREEFERAL EWEENSYNCE A X > J—CLKATTDH

SYNCHEl1Z, (NOSYNCE v MIkoT) BILEN TV W
MHOFTRTIT )y bOFGEEH LTS, 70y 78
EZRMA L CRGEEEd, 7ty bEBETIE, &F v o &
VDAY —F - - Ey heZOMMA 7Ly NORETE
BIZANT T, INHDEREIZE > T, SYNCEWEI AR D %
WHDAY 54 v 7IKEE, F72SYNCE/EDK THIFO 7 Ty
EEE R T A L SO OREE MM HRTY £
To BHDEEFMPORTH, CNICL> T 7Y + %
RETEET,

ADYS16DH NIRRT I2Hh > THY . %<7 (CMOSOHAIE
2207 DFNAMEAOWLT)) TURDF v » 2 V55 E %% 3k
MLET. ST, X7OMGFOBTICHEB ST T,

F ¥ Y AIVONOSYNCEY Y P2 #HETHILIZE->T, %
Fr Al (MEOSEREZDOMT)) = SYNCEIES S BRIk
T&Fd, SYNCEZIHT L L) ICRHRESNTWAEF v ¥ &)
(BAhF v v AV) IESYNCEMEFRICZOM N %A S 714 v 7
IZHF, FOHTEBRIEN TV RWT ¥ ¥ Vo)) & [
LA,

0y WA
AD9516Clx. LVPECL., LVDS. CMOS®D35 0D %7 % Hi /)
L AL % ERCE 9, OUTO~OUTS5IZLVPECLO B J7.
OUT6~0UT9IZLVDS/CMOSH ) TF, Zh by,
LVDSZEFIH I F 723X T O Y v 7 v FKCMOSH )12
BETEET,

LVPECLH A : OUTO~OUT5S

LVPECLEBITEIE (Vop) 2MEINTEFT (19400~F960mV.,
0xF0:0xF5<3:2>% %), LVPECLI N IZIZEHOEHF L >~
(VS_LVPECL) #MiboTC\na7:8, MoOEE AT F
T o Vs rvpper 132.5~3.3VATHETS

LVPECLH ) otk 335 SUE £ 72 13 FUEICRETE 3, 2h
WC&koT, BEBRLVATY FEEHEETI, 7TV r—2a R
DO OIS Ak % AT & $4, KLVPECLE L, 2
TIB L TN —F o T 23X =7 v 7 TEFT,
LVPECLHENEDO T =57 7 F ¥ 12Xk ), T =87 v &thiC
Lo TIIMARLELRA DL ARKEENTET LW RS D
o 20728, LVPECLIE 2 WL DhD/ T =5 v -
E—FDBHY T, NT—=F 7 VERCH T TN, A DR E % fi
FARENT =y - E=FbdH)FEFTH, TOE— FTIZL
M=% Xy =F o L) AHBEBIFRLREL BV ET,
LVPECLH I ¥ ¥ 2 #5281k, &N =5 v - E—
FEBINT 2D HEREINT ST, SRODE V2 HHE LAV
(FHLZWV) SBa1E, b= - XU =¥ 2 BEBRT LD
T&EFET,

3.3V

[ o

Vv M_OOUT
N—om

s

=

06419-033

GND

57. LVPECLH 7 0l S E 2%
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LVDS/CMOSHi#1 : OUT6~0UT9
OUT6~0UT9 % LVDSFEBH )] £ 7213 < T Hg L DCMOS & >
Fvxy FIMJICERETE £9. LVDSHIITIE, #1.75~%)
TmADHT)ER Z FIRNTE £,

LVDSH o ftk 3 I s £ 723 it Icik @ TE $9, 2R
FoT, EWLATY baLHEEFIZ, TFVr—2 a3 YO
WO 22 A% TE T, WBEENZHHNTL-0
2, BENF T EKLVDSH 28T =5 > TEE9,

06419-034

58. ARMES.SMADERIEIC & 2 LVDSH 71Dk EAfliE BE

OUT6~0UT9Z#CMOSH T2+ A Z L HRETT, KLVDS
Wi, 2OCMOSHICERETE T T, TNITE - T,
OUT6A, OUT6B, OUT7A., OUT7B., OUT8A., OUTS8B.
OUT9A., OUTY9BD i K8 NDCMOSH T # it c& 7, 1
DOMIECMOSIZT 5 &, CMOSHADSHEINIZSY — >~ %
YLE79, CMOSHiJBIZ, BTy — v F v F2idy— v F
7 TEET, CMOSHI ) OAX s, Sliin & 3E MR & D
LIOLMAEETHEINTETET T, £5600x140<7:5>,
0x141<7:5>, 0x142<7:5>, 0x143<7:5>% ML TL 2 & W,

HEHENZHHT L2012, KLVDS/CMOSH T % LB 2 1)
WENRT =5y o TEET, CMOSHAD/RT =5y i3, #
DOWIIOLVDS/N T =5 V%Gl T Ay hEFLE Y b %
HRALTHEBLES, 2ONT7 =¥y - ar ko= )id,
CMOS AXCMOS BOTWHOHICEHB ENE T, 72720,
CMOS A8 T =7 v 7L Td, CMOS BHJIZRIIZ/8
J—FrFEENT—F 7 TEET,

Vs
ouT1/
ouT1

59. CMOSH ) ¢ [E 38

6419-035

Dy b+sE—F

AD9516121x, F v ZHRHIZY £y FL, $XRTHOL YA
SMETFTTANPMCRL, ZFOREET 7714 7T 5 )EEDS
W ohhHh ET,

NT—F2 Uty h—VNgEMAFEEDREZ— T VT
1REE

Vg —vFr$5E, 87—F> -1ty b (POR) 2%AT
ENT, LIRIDT 74V bMRED/INT —F VIRBEIZTF v 7
P LI N E T, £S10 [F7 40V Mi] OicchZRL
T, N —F VEEICADISI6IZSYNCENMED 47 L, HA
TT7 AN MEREIHE S TRAHT 94 A v MIREEICZR D 57,

RESETE ICLBFFREAV Y b

RESETY v % —HMlca—LANLIZT 52 &2k - T, JEMA
HoN—=F - Vty :2fibNFEdT, Vv MZL), Fv
T LVATET 7 AN MREICRED T3,

0x00<5>IC KBV 7 b Uty b

0x00<5> & 0x00<2>=1bDFEARIZL »T, V7 - Jtv b
WEFTENTT, SOy PRELVZZ)T LAEVED,
0x00<5> & 0x00<2>=0bDEAATZ Y 7 LT H )£y b
L. V7b-0ty VEEEZRETTA2LEPHNVET, V7
FeUky MZED, WLV AZIET7 4V MEIZED £9,
V7 bh-Vky by bEMHATLGAE, LYASEGD
~ v F (0x232) 284737 50EIEH D A,

INT =592 « =K

PDIC&2FyTDINT =47

PDE AT —LAVICTBHIEIZED, ADISI6% /ST — 5w
VIREBIZT 22N TEE T, NT =5 VEICIE, AD9516
PR D KR 5 DFERE L WA Y — A+ 7 LE T, PDE ¥ AT
T N LNVIZRSL E T, TONT =5 VIRBEDSHERE
SNFET, PDE YD — LAV S T 2 BISHi 72 %
BRETLYASPERINTORWVIRY | ADISI61EY = — 2
T TRERT —F I ROV YAV EREORBEICREY 3,

PDE LI L BT =T v, Fuv T LOBRNEY ¥ v b
7w LEF45, LVPECLIE I 2 &4 v v M ¥y - E— FIC
MET LD LELENA T AEBERIZY vy Ny LEHR
Ao AV =T — MRED L Z ORI AN OREEIZ L > T3
F 25 h L WiEE 2 S LVPECLI ) K % (R84 2 725
2. SOOI T HERENS) 3, ER2BNT—FY 2k
L, A =7 - = REBERFT,

ADY95164PDY L IZ X 2 /87 — % VIRBEIC AL &, T v 7l
RO L) RIKFEEIZZR ) 5,

o PLL%F 7 GERMi/T7 =5 )

o VCON* 7

o CLKANNY 77947

o FTXRTOFFGNA 7

o TTOHLVDS/CMOSH I A5A 7

o TXTOLVPECLW A4+ 7 - £—F

SUTIN - ary A=) K= Bt 7, 2L F v TIE
avy Ri&ELET,
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ADO9S160 7 T v 7 M # A HAC M S 2 LED B B E1E,
IR —F DR TRIZSYNCOS L E L 2 ) 4 ([HH o[
H—SNCHfE] #Z), XU =57V ORTEIZVCOD F ¥
V7 L—=2ary &) LEEIH) A,

PLLO/INT =4 >

AD9516DPLLERIE . BRI /ST — 4 v TEE¥, #5312
R X912, 3EEOPLLEIEE — N £0x10<1:0>TRET &
9,

FERPXT =y - FE—FTIE, VIAYDPEFEND &7
PHIZTFNL ADPNST =7 LET,

[T — & v - = FTlX, PLLOXT =¥ V5 F v —
VeRITFICE ST bENR, EFELL2WEERY v T
EEET, LYASHPEHENE, ROF =Y - BT
DANRY NPFEET D EXIT, TNARADPINT =5 LFE
To

DEEBDINT — Sy

0x230<1>=1bDEAMRIZ L > T, BEEHE /T =¥ TE
T3, NI o T, FEEB~NDNA T A= F 7T LFET,
LVPECL/XT — %% » « &— FOS@EEEHEOE 4 (00b), /3
7 — % VEFIZLVPECLH ] O A » ¥ =% v ATk &
RERPIMND ZENHY T9, LVPECL/ST =¥ v - E—
F#11blc#%%ET 5 &, LVPECLI JJ 3N 4 7 2126 LT
HENT, BIBOSLMIZ X > CRIEET A TREMERD D 7,

o0y VHAOEBDINT —E 7>

yay 7RI, LY AT OEARIZ L - THRHHNIZ ST —
o TEET, LYRY -y TSIl HFHIoFEREFRD S
Ty vikERE LR LET, LVDS/CMOSH 1L, 1)
A ORBICARR L NNT =5 v TEET,

LVPECLIEJICIE, EH DT — 5 v - E— F (FE55% 5R)
WAz, FEFE WIS TRRISHIETE ET,
COE—FEIObICHEET S L. LVPECLY JJI132VBE+1V
TOMNA T A L TRESNE T, 11bICERET S &,
LVPECLH JJIdi/ N A4 7 2123 L CREES LT, BimD 5k
Lo TRBEBTAMUEELD D T3, 0x230<I>=1blZ L > T
FERT Yy 7 ENT =T T LD ZOREVNEEICE
ZBLIT ([DEFONT—=5Y ] #8H),

BEEITOy 7 OEFDINT -5
AD9516D F Do lal 71 v 2 (CLK, REF1, REF27% &)
. ST —=F Y TEET, SNICE- T, Fv 7O
REAL R T UE, HBEEDZHIMT 5720127351 2 % F2ik
ICRETAIENTEET,
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U7V a2 bAO—JL s R—

AD9S16D > ) T IV - T T — )b - KB— MITEA S,
RO ) TVBRER- N THL-0, EFMEENL D~ A
ruaryiu—sevAruaraty L HICHERTE F
+o AD9S16D Y Y TV - 2 b —)b - F— &, Motorola
DSPI® & Intel®DSSROD 7' 1 + I )V 7 &L KER4 o [8] Wi 2%
TAr—=<v M HWERSH)FET, ZOT) TNV - T PU—
Ve B=F»b, ADISI6ZHET 5T RTOL T X Ot
L/ ERABDNTEE T, Yo7 XA MFE2E~ VT - N A
DD, MSB7 7 — A b £7213LSB7 7 — A b Dk
TF =<y bbY K-+ LET, ADISI6D T YT - T b
O—)b - K= M, IRORFFHI/OE > (SDIOD &) fﬁit
F2ARDHE /O » (SDIO/SDO) HICEkRETE T T, 7

T AV NEREIZ, Oy S Ao RE— RTY (9 r 74
FHR—- P EN TV EHE—DHEFE— FTY),

YTV O—-Jb K= b - ESOEHH
SCLK (YU 7N-zuavs) 3¥ )TN 720y
THOH, TOEIFANICEY T3, SCLKEMH LT, ~V
TV -aryha—) - K- brOHHLEZAAZRYL F 3,
HAALT—F -y MNIZOZ7 Oy 7O ERY) Ty ITLY
KM EN, FHELT—% - Ev MIZTA) Ty ITH
MENTET, 2O LI, 7972 FITx L30kQO I
YoTHETTNVY T v SNFET,

SDIO (V)TN - F—=% A/ 32008 & %2345 T
HY. ADER (BEAEME=F) FLEA I (BU5IME—
F) 1220 F3, AD9516DF 7 + )V MiE., BARIOE—F
(0x00<7>=0) T,

SDO (YU 7N - 7=l & 72 @t LHOEIE Y
&LfiﬁﬂUO% F (0x00<7>) OATHHENT T,

CS (Fv7 -l 2 M) &, LY A 2N EEARY A 2L
EA—= AT T4 7 - a—LRLVDI Y A=) - ¥ T
Fo CSHNA LALDE X2, SDOESDIOHNA - £ ¥ ¥ —
¥ AMRBEIZ ) T4, SOE VI, VSIZH L30kQoHET I
FoTHETINT v FENTET,

SCLK
cs
SDO
SDIO

@ AD9516-0

SERIAL
@) GONTROL
PORT

06419-036

60. U7 - bhO—JL K-k

SYUFIL-a A= - R— FO—fE 5

ﬁ#

CS%ZT—LANVIZT 2L, ADISI6DEAR F 7217 LEfE
MRBENE T,

30%@?—5N4b<3;0$%7 y) ®WETHE—F
T, CSONA LAVHEEESTIRETY (F4TRBH) . Thb
@%—Ffu\E%@A4b@%%@§&~ﬁmuﬁ4uww
WCHEREEHLIET, YAF L -2 PO—FHRDNA %
IS 2R AR CE F 3, CSANA LALICRETELD
X, N FOBEROATTH, v EoidT— 7 OlnkRF I
WA VLRVICERETEE T,

COMERICIYTNV - ay b= - K—FDAF—F - %
PR, TRTOT— I DEESND T CTREREEICAD £5,
T OREPETTHMIZT AT L - 22 U —FHEHED
THR=PERDIGEIE, R OImBEET T S, T
A7l e b 1DODSCLKY A 2 v (7272 L. 8 SCLKH A 7 L
ﬁ)ﬁ%b%iﬁmﬁém—Vquﬁ?:ttlof\Z
T—b R EVEY NTBRRLEXFH) ET, N OB
DAL OBFTCCSENA LAMIZT 2 L ) TIVEEEDHRT L,
Ny T 7 ONEPHEEENT T,

AN) =307 - E=F (RATRBM) 0L &, FEOHRD
T—=FNA NEIDDOHEFGEA N —LTHGETEFT T, LI A
Z - 7T FLAGHBMICA Y2 A Y ERZETFZU AL
3 ([MSB/LSB7 7 — A t ik | #ZH), ®&kED/ A b
DML I N2, CSENALANNVIZLTARN) =4 - E—F%
TS EIHY £T,

BEY1I7I—EBSBLVT—4
ADIS16DEENT A4 7 IWVIZIX20DE T H ) T3, WP DOE
Tlx, ﬂa*ﬂ®161E]®SCLKALJ:7b‘V)l v IJT, 16 > T‘@uuﬂ
77— FZADOSI6ICEZ AR T T, e — Nid, 7— F 5%
BT B EADISI6N Y ) 7L - 3y bHE— )b - K— }Z
RHLET, ZOTF—FEHEED, BEY A 7 VO2FEH DL
W7D FF, 4T — Fid, ROF—yimEsmh L7233
7\077«0)\/\3“%.“(%%#%? ZEL\ T=YEEONA ML, B &
BT = YR DDA FDOFIGEL VA Y - 7 KL A%RE
LET,
EAH
AT — O EAARFED & 1x. 2% H DOE TADIS16D ¥
V7 - :!/]\D—}l/ R=F - N0 T 7IZTF—=FDEmEIN
¥3, 7—% - v M, SCLKOV. EXY vy Y TCLIAY
WS E 9,

W%TF—28 (1, 2, 3N FEAREA M) =307 - E—F)
X, mENA FD2oDY vy b (WEWO0) TIRESNT T, iE
PEAL, 2, 3284 R T, XFU—:/7Ti&w%%\SEvb
DY =2 VY ADRT T B7200CSENA LAMIZ LT, NAK
h¢f§i¢(%47»%%77%ﬁﬁn4b®%@fgiﬁ
Ao NADEIEZCSA T — LAVIZA D L, ) 7Vl
PEHBESNFT, N ORI OBFTCCSE N A LAULIC
FTLE VUL -y O— - B )k FERFT,
FABDETH, ALY =3IV F - B— FCRFHELIETS
VIDLIV A R AXy T Lo, TN ADIE L BfE
THEHIZ, LI AYICEZAFNLE Y b - Xy =%
%ﬁth<M§#%hi¢o77/7 LIVAFIZEERT
NAHTF—=ZI3mEsNE 3,

F—#1ZADISI6DEE DI Y fu—)L - LY A |[CEER X
AENLZOTIELLL, YT -y ha—)L - B— DNy
T rAEBICEEATFNL D, VYT - a3y hE—)b - K-
bWy 77y DOTFT—=%EADISI6D T fO— )L - LI AFI|C
kLT, 72774 T TBEEPLEI L) ET, LIRS
FHEIE L, 0x232<0>=1b (ZDY v FMIE L7271 T7TY)
@h/bﬁﬁﬁ%%&énfwiﬁovyx&E%%%ﬁ¢5
S, EEEOT— 0N, e BRTEFET, LY AYTHIE
m@@ﬁﬁu%uﬂy77ui§ﬁintm§f¢&1mvv
Ay FFEFICHG L E T,
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Bl 1%
mnv—bﬁmmtﬁww%%ﬁ‘%@Nxsleﬂfﬁw

2L, ST FCTIRESNLT FLARSLT—9 9070y
shEhESd, 22T, N@WlWUfT%éht%ﬁ@@
T3 N=4DW4E1, FFH LIFA M VT -E=FRTHY .,
CSHINA LAV B F Tt LEM’P%@%H?TO ARy —13
Y7 - E=FTWE, FHELETIIDLI RS EAF Y T
LEtho LT — %13, SCLKOV.TH Y Ty I THERIZ
) ET,

AD95S16D Y YT )V - a2y ba =) - K=+ +DFT7 4+ )k -
%—Fu\ﬂﬁm%—bf?oﬂﬁﬁ%—bf I, EEINL
T—=5EHM LT =7 O ASDIOY v EIcH s FE§,
ADOS16% M€ — NIZFRET S Z 2:%T§i?‘@DO4
=T - LI AF, 0x00<7>), HFHE—FDE &, 3t
HLF—#%2SDOY >~ LIt s F$,

FHLERT, VU7V -ar A=) F—FrD)Ny 7 745
Blehrr—y, 037074 TRVIAYDH DT -7 %
mAMLET (M61E2BM), Nv77F723T7 27747 %1L
TAZIKHAMME NI T — 7 OF LIk, 0x04<0>THl#H L
j‘o

ADO516lZ 0 v g S E—FDAEZFR=F L TWVAED,
0x00<4:3>% 11bICRETALEFH D FT (ZDOL IV AFIZ
IT-ENEy NEFBHLES), NT =T v THEE 2T
‘v NEOFTT7 3V NI, B S HGSE— R T,

AD95161%. 0x000~0x232D LY A% - 7 FL AZMHL %
TO

2 2
SCLK —| = o
@ 2]
SDIO — o o
SDO — o =
55 w| UPDATE s
SERIAL | i | REGISTERS |E
CONTROL | 2 2

PORT

WRITE REGISTER 0x232 = 0x01
TO UDATE REGISTERS

[61. AD9516M L UTIL - A2 hO—Jb + F— hDINy T 7
LYR&ETIT 1 THEL I Z2DMME

06419-037

urJ-|-.|'7 KN (16[:“/ l‘)

AT — FOMSBIE. @A dail Ladtikasr 2R3 RIWT
To RO2ODOE vy NWIL:WOIL, 5NN P REZRLFET, &
BO13Y Yy NI, FH L EAREELZHET AT FL A
(A12:A0) T3,

HAHDBFEE, AT — FOBRICWLWOE v F TIRE S
TROT=I A MRS T3, RATEBML TS v,

RAT. N NERXEL

Wi1 WO | Bytes to Transfer
0 0 1

0 1 2

1 0 3

1 1 Streaming mode

138y FOA12:A0E, @BEY A 7 VDT — ¥ inkis THEA
AERFHBLBITORAELYZAY - <y THOT FL A% &
WL FET. ADISI6THEHT50x2320 L Y 2 ¥ #ipH % 7 /¥ —
TA5I2E, Ev F<AY:AO>ODATHHSTT, Ev b
<AI2:A10>ZHEICObIZLEFT, YT NA MNZZEOYE, 2
DT FLVADBIENSA b - 7L AICR) 3, MSB7 7 — A
b E=FTlE, BICHFELINL PTT RLADRAL 7 ) A2k
LET,

MSB/LSB7 7 — X h DERxx

ADIS16D 44T — R&NA k- F—=%%#MSB7 7 —A M E 7=
IZLSB7 7 — A MITAHZENTEE T, 0x000I2EEZATH
2 F—= 71T RC, Efide v b (<7:4>) L T4 v b
(<3:0>) TIT9—9A2LENPHYFT, Zhick->T, LSB
T77—=AREMSB7 7 — A bDEL SDHMIZ G > TV DHNIE
WERICAEVET, TOIF—) T DHlE LT, E/b4t
Ey ’323IT—FAHLIRAY0XI8DT 7 )V FikiE & WL
TS v, Zhid, U/7u|177;E—]‘ (77 b, \_7)
T—FOARIIHE—-PLTVEY) ZHELET,

ADI9S16D T 7 # )V MiE, MSB7 7 — A FT9,

L%77 2 b %0x000<2> & 0x000<6> TR ET HHaE. 2D

EENTY T - Ty ba—) - E— FOBED KT E A X
h\ﬁﬁ%iﬁﬁéﬁﬁﬁ&wtb‘tﬁ%uﬁ@u&hi
To

MSB77—Ab - E—FDBT7 2757470k EIE, GH/N1 ~&
F—% N4 b EZMSBASLSBOHICE X ALLESH Y $7,
MSB7 7 —A FDTIVFINA b - F—=FiEkid, kL7 —%
NWAPMDVIAY - TNLRAEELmSNA PSR L F
To TDOHDT =73, NI, FT7 FLARPS TR KL A
DNEF ) LENDH Y FFo MSBT7 7 —A b - E— FTIE
SUYTN-arybu—) - K= bFOHNEHT FLA - VY HL—
BTN FINA NEEEF A ZIVDTFT—F N, NTEIZF 7 A
YMLET,

LSB77—A b - E=FDBT7 27574 7DELEIE, 5/31 b
F =434 P #LSB25MSBOJEICEZALLESH Y T,
LSB7 7 —A FDTIVFINA b - F—F ik, M7 — %
NAMDVIRY - 7 L AZELHSNA MPORBL, £
DRI T =754 P& ES, U7V -3y bu—
Voo B=FDONENA b - TFLVA - Vx2HhLb—%ld, <ILF
INA MEETFA 72 NVDT =53, v LAy r7) A LFE
S

AD9516D Y Y7 - Ay hE—)L - K= FDL I RS - T F
LZ2lE, MSB77—2A b - E=FH»T7 25747 (F74NV 1)
O¥tr, YIVFNA MN/OBETAHEEAINIZLIAY - T
FL 22 50x0000 727 ) x> ¥, LSB7 7 — A
F e B= DT 27714 TOREIE, VTN F/OBETS
EFBEXRAENT FLARPSO2320 K MIICA v 7 ) A L&
s

AR =307 - F—=Fid, 7 FLA0X232I2FET 2 &
HMTLET, v VFNAL M/OEIMETIE, RfEHOT7 FL A%
AF v T LBVOTHERLTLZE N,

®48. XA MY—3I>F - EFE—K (FRLREXXyTLAEW)

Write Mode | Address Direction| Stop Sequence

LSB first 0x230, 0x231, 0x232, stop
MSB first 0x001, 0x000, 0x232, stop

Increment

Decrement
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+:49. YUTIN - bO=)bR—b, 16EY MHHET— K, MSB77—X k

MSB LSB

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

R'W | W1 W0 |[Al12=0|Al1=0|A10=0 | A9 A8 A7 A6 A5 A4 A3 A2 Al A0
cs \ /

SCLK DON'TCARE* ' \ ' ~ ' ~ ' ~ ' ~ ' ~ ' ~ , ~ ' ~ ' ~ ' ~ ' ~ ' ~ ' ~ ' ~ ' ~ , ~ ' ~ ' ~ ' ~ ' ~ ' ~ ' \ ' ~ ' ~ , ~ ' ~ ' ~ ' \ ' \ ' \ ' \ ‘DON'T CARE

spio ponTcare )RAW Wi wolat2]a11]ato] a9 [as [ A7 [ a6 [As [ a4 [ a3 a2 [ a1 [ao] b7 D6 s D4 [ D3] b2 D1 [ Do [ D7 ] D6 [D5 ] D4 [ D3] D2 D1 [ DO K DON'T CARE

16-BIT INSTRUCTION HEADER

REGISTER (N) DATA

REGISTER (N - 1) DATA

06419-038

®62. LUTFIN - bA— - K- bEAA—MSB7 7 —X b, 16E v b@H. 2N b+ 7—%
cs \ —_—
SCLK
DON'T CARE DON'T CARE
spio__~ Yeaw w1 wolni2fattfatofas [as[a7 ac[as] e [as]az]at oo K X

SDO DON'T CARE

o7 [ 6 | 05| b4 | 03] p2[ 01 | 0| D7 | D6 | D5 D4 [ D3| D2] D1 | DO | 7 | D6 | D5 | D4 | D3| D2[ D1 | DO | 7 [ D6 | D5 D4 [ D3| P2] D1 | DO

16-BIT INSTRUCTION HEADER

[X63.

1
—>: tc
1

YT abA—I K= EHL—MSB77—X b, 16E v ra%. 4N1 b - T—4%

I
I
|—

—

DON'T CARE

SDIO  DON'T CARE

Yrw | wi| wo| at2| at1| ato] a9 | as [ a7 [ a6 [As

p4 |p3 [p2 |Di1

[o0 K

DON'T CARE

| REGISTER (N) DATA | REGISTER (N - 1) DATA | REGISTER (N - 2) DATA | REGISTER (N - 3) DATA | DON'T
CARE

06419-040

06419-039

X64. U7 rO—I s K= rERAA—MSB77—X b, 16E v baS. 21 I JHIE
s
scLk \ / \ /_\_,/—_“
tDv—>: :4— _
L 1 [E—
ss%lg—( DATABITN X DATABITN -1 X %
65. YT A= R=—hr - LIZXZHEHELDEZTILIX
s\ /
SCLKDONTCARE*,\,\,~'~'\,\,\,~’\,\,\,~'~,~,~,~,~'\'\,\,~'~'\,\,\,\'\'\,~,~,\’~‘DONTCARE

SDIO DON'TCARE ) A0 A1 A2 [ A3 [ A4 [ A5 [ A6 | A7 | A8 | A9 [at0]A11]A12]wo| w1 |r/W[ Do [D1] D2[ D3] D4] D5 D6] D7] Do] D1 | D2[ D3] D4] D5] D6] D7f DON'T CARE

16-BIT INSTRUCTION HEADER

REGISTER (N) DATA

REGISTER (N + 1) DATA

X166.

YT bA— - K= MEAA—LSBT7 7—X b 16E Y S, 281 b - T— 4%

06419-042
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SCLK

SDIO

ts —» - tc —

)

«

- toik

[— ty — to—»

la— tps —»

[—— tpy

)).

1
BIN BIN+1 X

Y

(4

06419-043

E67. U7 bO—IFR—bDEAILT—ERH

#£50. U7 -a>bhO=I K- DEAILYT

Parameter Description

tos Setup time between data and rising edge of SCLK

ton Hold time between data and rising edge of SCLK

ek Period of the clock

ts Setup time between cS falling edge and SCLK rising edge (start of communication cycle)
te Setup time between SCLK rising edge and cs rising edge (end of communication cycle)
thr Minimum period that SCLK should be in a Logic High state

to Minimum period that SCLK should be in a Logic Low state

tov SCLK to valid SDIO and SDO (see Figure 65)
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LI X4 -7y TOBE

®51. LIYR& -7y TOBRE
Default
Addr. Bit 7 Bit 0 Value
(Hex) Parameter (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) (Hex)
Serial Port Configuration
00 Serial Port SDO LSB First | Soft Reset| Long Long Soft Reset | LSB First | SDO 18
Configuration | Active Instruction | Instruction Active
01 Blank
02 to Reserved
03
04 Read Back Blank Read Back | 00
Control Active
Registers
PLL
10 PFD and PFD Charge Pump Current Charge Pump Mode PLL Power-Down 7D
Charge Pump | Polarity
11 R Counter 14-Bit R Divider Bits<7:0> (LSB) 01
12 Blank 14-Bit R Divider Bits<3:8> (MSB) 00
13 A Counter Blank 6-Bit A Counter 00
14 B Counter 13-Bit B Counter Bits<7:0> (LSB) 03
15 Blank 13-Bit B Counter Bits<12:8> (MSB) 00
16 PLL Control 1 | Set CP Pin | Reset R | Reset A and| Reset All | B Counter Prescaler P 06
to Vpl2 Counter | B Counters | Counters | Bypass
17 PLL Control 2 STATUS Pin Control Antibacklash Pulse Width | 00
18 PLL Control 3 | Reserved | Lock Detect Counter | Digital Lock | Disable VCO Calibration VCO Cal | 06
Detect Digital Lock| Divider Now
Window Detect
19 PLL Control 4 | R, A, B Counters R Path Delay N Path Delay 00
SYNC Pin Reset
1A PLL Control 5 | Reserved | Reference LD Pin Control 00
Frequency
Monitor
Threshold
1B PLL Control 6 | VCO REF2 REF1 REFMON Pin Control 00
Frequency | (REFIN) | (REFIN)
Monitor | Frequency | Frequency
Monitor Monitor
1C PLL Control 7 | Disable Select Use Automatic | Stay on REF2 REF1 Differential | 00
Switchover | REF2 REF_SEL| Reference | REF2 Power On | Power On | Reference
Deglitch Pin Switchover
1D PLL Control 8 Reserved PLL Status | LD Pin Holdover | External | Holdover | 00
Register Comparator | Enable Holdover | Enable
Disable Enable Control
1E PLL Control 9 Reserved 00
1F PLL Readback | Reserved | VCO Cal | Holdover | REF2 VCO REF2 REFI1 Digital --
Finished | Active Selected | Frequency | Frequency | Frequency | Lock
> Threshold | > Threshold| > Threshold | Detect
20 to Blank
4F
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Default
Addr. Bit 7 Bit 0 Value
(Hex) | Parameter (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) (Hex)
Fine Delay Adjust: OUT6 to OUT9
A0 OUT®6 Delay Blank OUT6 Delay | 01
Bypass Bypass
Al OUT6 Delay Blank OUT6 Ramp Capacitors OUT6 Ramp Current 00
Full-Scale
A2 OUT6 Delay Blank OUT®6 Delay Fraction 00
Fraction
A3 OUT7 Delay Blank OUT?7 Delay | 01
Bypass Bypass
A4 OUT?7 Delay Blank OUT7 Ramp Capacitors OUT7 Ramp Current 00
Full-Scale
A5 OUT7 Delay Blank OUT7 Delay Fraction 00
Fraction
A6 OUT8 Delay Blank OUTS Delay | 01
Bypass Bypass
A7 OUTS Delay Blank OUT8 Ramp Capacitors OUTS8 Ramp Current 00
Full-Scale
A8 OUTS8 Delay Blank OUT8 Delay Fraction 00
Fraction
A9 OUT9 Delay Blank OUT9 Delay | 01
Bypass Bypass
AA OUT9 Delay Blank OUT9 Ramp Capacitors OUT9 Ramp Current 00
Full-Scale
AB OUT9 Delay Blank OUT9 Delay Fraction 00
Fraction
AC to Blank
EF
LVPECL Outputs
FO OuUTO Blank OUTO OUTO LVPECL OUTO Power-Down 08
Invert Differential Voltage
Fl1 OUTI Blank OUT1 OUTI LVPECL OUT1 Power-Down A
Invert Differential Voltage
F2 ouT2 Blank OuUT2 OUT2 LVPECL OUT2 Power-Down 08
Invert Differential Voltage
F3 OUT3 Blank OUT3 OUT3 LVPECL OUT3 Power-Down 0A
Invert Differential Voltage
F4 ouT4 Blank ouT4 OUT4 LVPECL OUT4 Power-Down 08
Invert Differential Voltage
F5 OUTS Blank OUTS OUT5 LVPECL OUTS5 Power-Down 0A
Invert Differential Voltage
F6 to Blank
13F
LVDS/CMOS Outputs
140 OuUT6 OUT6 CMOS Output | OUT6 LVDS/| OUT6 OUT6 Select | OUT6 LVDS Output | OUT6 42
Polarity CMOS CMOS B | LVDS/CMOS| Current Power-
Output Down
Polarity
141 OouT7 OUT7 CMOS Output | OUT7LVDS/| OUT7 OUT7 Select | OUT7 LVDS Output | OUT7 43
Polarity CMOS CMOS B | LVDS/CMOS| Current Power-
Output Down
Polarity
142 OUT8 OUT8 CMOS Output | OUT§ LVDS/| OUT8 OUT8 Select | OUT8 LVDS Output | OUT8 42
Polarity CMOS CMOS B | LVDS/CMOS| Current Power-
Output Down
Polarity
143 ouT9 OUT9 CMOS Output | OUT9LVDS/| OUT9 OUT9 Select | OUT9 LVDS Output | OUT9 43
Polarity CMOS CMOS B | LVDS/CMOS| Current Power-
Output Down
Polarity
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Default
Addr. Bit 7 Bit 0 Value
(Hex) | Parameter (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) (Hex)
144 to Blank
18F
LVPECL Channel Devices
190 Divider 0 Divider 0 Low Cycles Divider 0 High Cycles 00
(PECL)
191 Divider O | Divider O | Divider 0 | Divider 0 Divider 0 Phase Offset 80
Bypass Nosync | Force High | Start High
192 Blank Reserved Divider O | Divider 0 | 00
Direct to | DCCOFF
Output
193 Divider 1 Divider 1 Low Cycles Divider 1 High Cycles BB
(PECL)
194 Divider 1 | Divider 1 | Divider 1 | Divider 1 Divider 1 Phase Offset 00
Bypass Nosync | Force High | Start High
195 Blank Reserved Divider 1 | Divider 1 | 00
Directto | DCCOFF
Output
196 Divider 2 Divider 2 Low Cycles Divider 2 High Cycles 00
(PECL)
197 Divider 2 | Divider 2 | Divider 2 | Divider 2 Divider 2 Phase Offset 00
Bypass Nosync Force High | Start High
198 Blank Reserved Divider 2 | Divider2 | 00
Directto | DCCOFF
Output
LVDS/CMOS Channel Dividers
199 Divider 3 Low Cycles Divider 3.1 High Cycles Divider 3.1 22
(LVDS/CMOS)
19A Phase Offset Divider 3.2 Phase Offset Divider 3.1 00
19B Low Cycles Divider 3.2 High Cycles Divider 3.2 11
19C Reserved Bypass Bypass Divider 3 | Divider3 | Start High | Start High | 00
Divider 3.2| Divider 3.1 | Nosync Force High | Divider 3.2 | Divider 3.1
19D Blank Reserved Divider 3 | 00
DCCOFF
19E Divider 4 Low Cycles Divider 4.1 High Cycles Divider 4.1 22
(LVDS/CMOS)
19F Phase Offset Divider 4.2 Phase Offset Divider 4.1 00
1A0 Low Cycles Divider 4.2 High Cycles Divider 4.2 11
1A1 Reserved Bypass Bypass Divider 4 | Divider4 | Start High | Start High | 00
Divider 4.2| Divider 4.1 Nosync Force High | Divider 4.2 | Divider 4.1
1A2 Blank Reserved Divider 4 | 00
DCCOFF
1A3 Reserved
1A4 to Blank
1DF
VCO Divider and CLK Input
1E0 VCO Divider Blank Reserved VCO Divider 02
1E1 Input CLKs Reserved Power- Power- Power- Select Bypass 00
Down Down Down VCOor |VCO
Clock VCO VCO and | CLK Divider
Input Clock CLK
Section Interface
1E2 to Blank
22A
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Default
Addr. Bit 7 Bit 0 Value
(Hex) | Parameter (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB) (Hex)
System
230 Power Down Reserved Power- Power- Soft Sync | 00
and Sync Down Sync | Down
Distribution
Reference
231 Blank Reserved 00
Update All Registers
232 Update All Blank Update Allf 00
Registers Registers
(Self-
Clearing
Bit)
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Reg. Addr (Hex) | Bit(s) | Name Description

00 <7> | SDO Active Selects unidirectional or bidirectional data transfer mode.
<7> = 0; SDIO pin used for write and read; SDO set high impedance;
bidirectional mode.
<7>=1; SDO used for read; SDIO used for write; unidirectional mode.

00 <6> | LSB First MSB or LSB data orientation.
<6> = 0; data-oriented MSB first; addressing decrements.
<6> = 1; data-oriented LSB first; addressing increments.

00 <5> Soft Reset Soft Reset.
<5> =1 (not self-clearing). Soft reset; restores default values to internal
registers. Not self-clearing. Must be cleared to 0b to complete reset
operation.

00 <4> | Long Instruction Short/long instruction mode (this part uses long instruction mode only, so
this bit should always be = 1).
<4> = (; 8-bit instruction (short).
<4> = 1; 16-bit instruction (long).

00 <3:0> | Mirror<7:4> Bits<3:0> should always mirror<7:4> so that it does not matter whether the
part is in MSB or LSB first mode (see Register 0x00<6>). User should set
bits as follows:
<0>=<7>
<1>=<6>
<2>=<5>
<3>=<4>

04 <0> | Read Back Active Registers | Select register bank used for a readback.

<0> = 0; read back buffer registers.

<0> = 1; read back active registers.
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#*53. PLL
Reg.
Addr
(Hex) | Bit(s) | Name Description
10 <7> | PFD Polarity | Sets the PFD polarity. Negative polarity is for use (if needed) with external VCO/VCXO only.
The on-chip VCO requires positive polarity <7> = 0.
<7> = 0; positive (higher control voltage produces higher frequency).
<7> = 1; negative (higher control voltage produces lower frequency).
10 <6:4> | CP Current Charge pump current (with CPRSET = 5.1 kQ).
<6> <5> <4> Igp (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 4.2
1 1 1 4.8
10 <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.
10 <1:0> | PLL Power- | PLL operating mode.
Down <1> <0> Mode
0 0 Normal operation.
0 1 Asynchronous power-down.
1 0 Normal operation.
1 1 Synchronous power-down.
11 <7:0>| 14-BitR R divider LSBs—lower eight bits.
Divider
Bits<7:0>
(LSB)
12 <5:0>| 14-BitR R divider MSBs—upper six bits.
Divider
Bits<13:8>
(MSB)
13 <5:0>| 6-Bit A A counter (part of N divider).
Counter
14 <7:0>| 13-Bit B counter (part of N divider)—lower eight bits.
B Counter
Bits<7:0>
(LSB)
15 <4:0>| 13-Bit B counter (part of N divider)—upper five bits.
B Counter
Bits<12:8>
(MSB)
16 <7> | Set CP Pin Set the CP pin to one-half of the V¢, supply voltage.
to Vep/2 <7> = 0; CP normal operation.
<7>=1; CP pin set to V¢p/2.
16 <6> | ResetR Reset R counter (R divider).
Counter <6> = 0; normal.
<6> = 1; reset R counter.
16 <5> | Reset A and B| Reset A and B counters (part of N divider).
Counters <5> = 0; normal.
<5> = 1; reset A and B counters.

REV. 0




AD9516-0

Reg.
Addr
(Hex) | Bit(s) | Name Description
16 <4> | Reset All Reset R, A, and B counters.
Counters <4> = 0; normal.
<4>=1;reset R, A, and B counters.
16 <3> | B Counter B counter bypass. This is valid only when operating the prescaler in FD mode.
Bypass <3> = 0; normal.
<3> = 1; B counter is set to divide-by-1. This allows the prescaler setting to determine the divide for
the N divider.
16 <2:0> | Prescaler P Prescaler: DM = dual modulus and FD = fixed divide.
<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.
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.
1 1 1 FD Divide-by-3.
17 <7:2>| STATUS Select the signal which is connected to the STATUS pin
Pin Control Level or
Dynamic
<7> <6> <5> <4> <3> <2> Signal Signal at STATUS Pin
0 0 0 0 0 0 LVL Ground (DC).
0 0 0 0 0 1 DYN N divider output (after the delay).
0 0 0 0 1 0 DYN R divider output (after the delay).
0 0 0 0 1 1 DYN A divider output.
0 0 0 1 0 0 DYN Prescaler output.
0 0 0 1 0 1 DYN PFD up pulse.
0 0 0 1 1 0 DYN PFD down pulse.
0 X X X X X LVL Ground (dc); for all other cases of 0XXXXX not
specified above.The selections below are same as
REFMON
1 0 0 0 0 0 LVL Ground (dc).

1 0 0 0 0 1 DYN

1 0 0 0 1 0 DYN
1 0 0 0 1 1 DYN

1 0 0 1 0 0 DYN

1 0 0 1 0 1 LVL

1 0 0 1 1 0 LVL

1 0 0 1 1 1 LVL
1 0 1 0 0 0 LVL
1 0 1 0 0 1 LVL

1 0 1 0 1 0 LVL

1 0 1 0 1 1 LVL
1 0 1 1 0 0 LVL
1 0 1 1 0 1 LVL
1 0 1 1 1 0 LVL
1 0 1 1 1 1 LVL
1 1 0 0 0 0 LVL

REF]1 clock (differential reference when in
differential mode).

REF?2 clock (N/A in differential mode).

Selected reference to PLL (differential reference
when in differential mode).

Unselected reference to PLL (not available in
differential mode).

Status of selected reference (status of differential
reference); active high.

Status of unselected reference (not available in
differential mode); active high.

Status REF1 frequency (active high).
Status REF2 frequency (active high).

(Status REF1 frequency) AND (status REF2
frequency).

(DLD) AND (status of selected reference) AND
(status of VCO).

Status of VCO frequency (active high).

Selected reference (Low = REF1, High = REF2).
Digital lock detect (DLD); active high.
Holdover active (active high).

LD pin comparator output (active high).

VS (PLL supply).
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Reg.

Addr

(Hex) | Bit(s) | Name Description

Pin Control Level or
Dynamic
<7> <6> <5> <4> <3> <2> Signal Signal at STATUS Pin
1 1 0 0 0 1 DYN REF]1 clock (differential reference when in
differential mode).
1 1 0 0 1 0 DYN REF?2 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 Digital lock detect (DLD) (active low).
1 1 1 1 1 0 LVL Holdover active (active low).
1 1 1 1 1 1 LVL LD pin comparator output (active low).
17 <1:0> | Antibacklash | <1> <0> Antibacklash Pulse Width (ns)
Pulse Width | 0 0 2.9
0 1 1.3
1 0 6.0
1 1 2.9
18 <6:5> | Lock Detect | Required consecutive number of PFD cycles with edges inside lock detect window before the DLD
Counter indicates a locked condition.
<6> <5> PFD Cycles to Determine Lock
0 0 5
0 1 16
1 0 64
1 1 255
18 <4> | Digital Lock | If the time difference of the rising edges at the inputs to the PFD are less than the lock detect window
Detect time, the digital lock detect flag is set. The flag remains set until the time difference is greater than the
Window loss-of-lock threshold.
<4> = 0; high range.
<4>=1; low range.
18 <3> | Disable Digital lock detect operation.
Digital <3> = 0; normal lock detect operation.
Lock Detect | <3> = 1; disable lock detect.
18 <2:1>| VCO Cal VCO Calibration Divider. Divider used to generate the VCO calibration clock from the PLL reference
Divider clock.
<2> <1> VCO Calibration Clock Divider
0 0 2
0 1 4
1 0 8
1 1 16 (default)

18 <0> | VCO Cal Now | Bit used to initiate the VCO calibration. This bit must be toggled from O to 1 in the active registers.
The sequence to initiate a calibration is: program to a 0, followed by an update bit (Register
0x232<0>); then programmed to 1, followed by another 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.
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Reg.
Addr
(Hex) | Bit(s) | Name Description
19 <7:6>| R, A,B <7> <6> Action
Counters 0 0 Do nothing on SYNC (default).
SYNC Pin 0 1 Asynchronous reset.
Reset 1 0 Synchronous reset.
1 1 Do nothing on SYNC.
19 <5:3>| R Path Delay | <5:3> R Path Delay (see Table 2).
19 <2:0> | N Path Delay | <2:0> N Path Delay (see Table 2).
1A <6> | Reference Sets the reference (REF1/REF2) frequency monitor's detection threshold frequency. This does not
Frequency affect the VCO frequency monitor's detection threshold (see Table 16, REF1, REF2, and VCO
Monitor Frequency Status Monitor).
Threshold <6> = 0; frequency valid if frequency is above the higher frequency threshold
<6> = 1; frequency valid if frequency is above the lower frequency threshold
1A <5:0> | LD Pin Select the signal which is connected to the LD pin.
Control Level or
Dynamic
<5> <4> <3> <2> <1> <0> Signal Signal at LD Pin
0 0 0 0 0 0 LVL Digital lock detect (high = lock, low = unlock).
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 High-Z LD pin.
0 0 0 1 0 0 CUR Current source lock detect (110 uA when DLD is true).
0 X X X X X LVL Ground (dc); for all other cases of 0XXXXX not
specified above.The selections that follow are the
same as 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 Digital lock detect (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 REFI1 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 refer- ence
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.

REV. 0



AD9516-0

Reg.
Addr
(Hex) | Bit(s) | Name Description
Level or
Dynamic
<5> <4> <3> <2> <1> <0> Signal Signal at LD Pin
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 Digital lock detect (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.
1B <7> | VCO Enable or disable VCO frequency monitor.
Frequency <7>=0; disable VCO frequency monitor.
Monitor <7>=1; enable VCO frequency monitor.
1B <6> | REF2 (REFIN) | Enable or disable REF2 frequency monitor.
Frequency <6> = 0; disable REF2 frequency monitor.
Monitor <6> = 1; enable REF2 frequency monitor.
1B <5> | REF1 (REFIN) | REF1 (REFIN) frequency monitor enable; this is for both REF1 (single-ended) and REFIN (differential)
Frequency inputs (as selected by differential reference mode).
Monitor <5> = 0; disable REF1 (REFIN) frequency monitor.
<5> = 1; enable REF1 (REFIN) frequency monitor.
1B <4:0> | REFMON Pin| Select the signal that is connected to the REFMON pin.
Control Level or
Dynamic
<4> <3> <2> <1> <0> Signal Signal at REFMON Pin
0 0 0 0 0 LVL Ground (dc).
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 0 1 0 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 Digital lock detect (DLD); active low.
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 REF]1 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).
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Reg.
Addr
(Hex) | Bit(s) | Name Description
Level or
Dynamic
<4> <3> <2> <1> <0> Signal Signal at REFMON Pin
1 0 1 0 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 LVL Status of REF2 frequency (active low).
1 1 0 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 Digital lock detect (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).
1C <7> | Disable Disable or enable the switchover deglitch circuit.
Switchover <7> = 0; enable switchover deglitch circuit.
Deglitch <7> = 1; disable switchover deglitch circuit.
1C <6> | Select REF2 | If Register 0x1C<5> = 0, select reference for PLL.
<6> = 0; select REF1.
<6> = 1; select REF2.
1C <5> | Use REF_SEL]| If Register 0x1C<4> = 0 (manual), set method of PLL reference selection.
Pin <5> = 0; use Register 0x1C<6>.
<5>=1; use REF_SEL pin.
1C <4> | Automatic Automatic or manual reference switchover. Single-ended reference mode must be selected by Register
Reference 0x1C<0>=0.
Switchover <4> = 0; manual reference switchover.
<4> = 1; automatic reference switchover.
1C <3> | Stay on REF2 | Stay on REF2 after switchover.
<3> = 0; return to REF1 automatically when REF1 status is good again.
<3> = 1; stay on REF2 after switchover. Do not automatically return to REF1.
1C <2> | REF2 When automatic reference switchover is disabled, this bit turns the REF2 power on.
Power On <2>=0; REF2 power off.
<2>=1; REF2 power on.
1C <1> | REF1 When automatic reference switchover is disabled, this bit turns the REF1 power on.
Power On <1>=0; REFI1 power off.
<1>=1; REF1 power on.
1C <0> | Differential Selects the PLL reference mode, differential or single-ended. Single-ended must be selected for the
Reference auto switchover or REF1 and REF2 to work.
<0> = 0; single-ended reference mode.
<0> = 1; differential reference mode.
1D <4> | PLL Status Disables the PLL status register readback.
Register <4> = 0; PLL status register enable.
Disable <4>=1; PLL status register disable.
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Reg.
Addr
(Hex) | Bit(s) | Name Description
1D <3> | LD Pin Enables the LD pin voltage comparator. This is used with the LD pin current source lock detect mode.
Comparator | When in the internal (automatic) holdover mode, this enables the use of the voltage on the LD pin to
Enable determine if the PLL was previously in a locked state (see Figure 51). Otherwise, this can be used
with the REFMON and STATUS pins to monitor the voltage on this pin.
<3> =0; disable LD pin comparator; internal/automatic holdover controller treats this pin as true
(high).
<3> = 1; enable LD pin comparator.
1D <2> | Holdover Along with <0> enables the holdover function.
Enable <2> = 0; holdover disabled.
<2> = 1; holdover enabled.
1D <1> | 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.
Control <1> = 1; external holdover mode—holdover controlled by SYNC pin.
1D <0> | Holdover Along with <2> enables the holdover function.
Enable <0> = 0; holdover disabled.
<0> = 1; holdover enabled.
IF <6> | VCO Cal Readback register: status of the VCO calibration.
Finished <6> = 0; VCO calibration not finished.
<6> = 1; VCO calibration finished.
1F <5> | Holdover Readback register: indicates if the part is in the holdover state (see Figure 51). This is not the same as
Active holdover enabled.
<5> = 0; not in holdover.
<5> = 1; holdover state active.
1F <4> | REF2 Readback register: indicates which PLL reference is selected as the input to the PLL.
Selected <4> = 0; REF1 selected (or differential reference if in differential mode).
<4> = 1; REF2 selected.
1F <3> | VCO Readback register: indicates if the VCO frequency is greater than the threshold (see Table 16, REF1,
Frequency > | REF2, and VCO Frequency Status Monitor).
Threshold <3>=0; VCO frequency is less than the threshold.
<3>=1; VCO frequency is greater than the threshold.
IF <2> | REF2 Readback register: indicates if the frequency of the signal at REF2 is greater than the threshold
Frequency > | frequency set by Register 0Ox1A<6>.
Threshold <2>=0; REF2 frequency is less than threshold frequency.
<2> = 1; REF2 frequency is greater than threshold frequency.
1F <1> | REF1 Readback register: indicates if the frequency of the signal at REF2 is greater than the threshold
Frequency > | frequency set by Register 0Ox1A<6>.
Threshold <1>=0; REF1 frequency is less than threshold frequency.
<1>=1; REFI frequency is greater than threshold frequency.
1F <0> | Digital Lock | Readback register: digital lock detect.
Detect <0> = 0; PLL is not locked.

<0>=1; PLL is locked.
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b4, EMERE 1 OUT6~0UT9

Reg.
Addr
(Hex) | Bit(s) | Name Description

A0 <0> | OUT6 Delay | Bypass or use the delay function.
Bypass <0> = 0; use delay function.
<0> = 1; bypass delay function.

Al <5:3>| OUT6 Ramp | Selects the number of ramp capacitors used by the delay function. The combination of number of the
Capacitors capacitors and the ramp current sets the delay full scale.
<5> <4> <3> Number of Capacitors
0 0 0 4
0 0 1 3
0 1 0 3
0 1 1 2
1 0 0 3
1 0 1 2
1 1 0 2
1 1 1 1
Al <2:0>| OUT6 Ramp | Ramp current for the delay function. The combination of the number of capacitors and the ramp
Current current sets the delay full scale.
<2> <1> <0> Current (uA)
0 0 0 200
0 0 1 400
0 1 0 600
0 1 1 800
1 0 0 1000
1 0 1 1200
1 1 0 1400
1 1 1 1600
A2 <5:0>| OUT6 Delay | Selects the fraction of the full-scale delay desired (6-bit binary).
Fraction 000000 gives zero delay.

Only delay values up to 47 decimal (101111b; 0x2F) are supported.

A3 <0> | OUT7 Delay | Bypass or use the delay function.
Bypass <0> = 0; use delay function.
<0> = 1; bypass delay function.

A4 <5:3>| OUT7 Ramp | Selects the number of ramp capacitors used by the delay function. The combination of number of the
Capacitors capacitors and the ramp current sets the delay full scale.
<5> <4> <3> Number of Capacitors
0 0 0 4
0 0 1 3
0 1 0 3
0 1 1 2
1 0 0 3
1 0 1 2
1 1 0 2
1 1 1 1
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Addr
(Hex)

Bit(s)

Name

Description

A4

<2:0>

OUT7 Ramp
Current

Ramp current for the delay function. The combination of the number of capacitors and the ramp
current sets the delay full scale.

<2> <1> <0> Current (UA)
0 0 200
400
600
800
1000
1200
1400
1600

—_—— == OO O O
—_—_o O = = O
—_— O = O = O =

A5

<5:0>

OUT7 Delay
Fraction

Selects the fraction of the full-scale delay desired (6-bit binary).
000000 give zero delay.
Only delay values up to 47 decimal (101111b; Ox2F) are supported.

A6

<0>

OUTS Delay
Bypass

Bypass or use the delay function.
<0> = 0; use delay function.
<0> = 1; bypass delay function.

A7

<5:3>

OUT8 Ramp
Capacitors

Selects the number of ramp capacitors used by the delay function. The combination of the number of
capacitors and the ramp current sets the delay full scale.

<56> <4> <3> Number of Capacitors
0 0 4

—_— === O O O O
==
—_0 = O = O
NN W N W W

1

A7

<2:0>

OUT8 Ramp
Current

Ramp current for the delay function. The combination of the number of capacitors and the ramp
current sets the delay full scale.

<2> <1> <0> Current (UA)
0 0 200
400
600
800
1000
1200
1400
1600

— e e = OO OO
_— O O = = O
_— O = O = O =

A8

<5:0>

OUTS8 Delay
Fraction

Selects the fraction of the full-scale delay desired (6-bit binary).
000000 gives zero delay.
Only delay values up to 47 decimal (101111b; 0x2F) are supported.

A9

<0>

OUT9 Delay
Bypass

Bypass or use the delay function.
<0> = 0; use delay function.
<0> = 1; bypass delay function.
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Reg.
Addr
(Hex) | Bit(s) | Name Description
AA <5:3>| OUT9 Ramp | Selects the number of ramp capacitors used by the delay function. The combination of the number of
Capacitors capacitors and the ramp current sets the delay full scale.
<56> <4> <3> Number of Capacitors
0 0 0 4
0 0 1 3
0 1 0 3
0 1 1 2
1 0 0 3
1 0 1 2
1 1 0 2
1 1 1 1
AA <2:0>| OUTY9 Ramp | Ramp current for the delay function. The combination of the number of capacitors and the ramp
Current current sets the delay full scale.
<2> <1> <0> Current Value (pA)
0 0 0 200
0 0 1 400
0 1 0 600
0 1 1 800
1 0 0 1000
1 0 1 1200
1 1 0 1400
1 1 1 1600
AB <5:0>| OUT9 Delay | Selects the fraction of the full-scale delay desired (6-bit binary).
Fraction 000000 gives zero delay.

Only delay values up to 47 decimal (101111b; 0x2F) are supported.

#*55. LVPECLH S

Reg.
Addr
(Hex) | Bit(s) | Name Description
FO <4> | OUTO Invert | Sets the output polarity.
<4> = 0; noninverting.
<4> = 1; inverting.
FO <3:2>| OUTO Sets the LVPECL output differential voltage (Vp).
LVPECL <3> <2> Vg (MV)
Differential 0 0 400
Voltage 0 1 600
1 0 780
1 1 960
FO <1:0>| OUTO LVPECL power-down modes.
Power-Down | <1> <0> Mode Output
0 0 Normal operation. On
0 1 Partial power-down, reference on; use only if there are no external load resistors. Off
1 0 Partial power-down, reference on, safe LVPECL power-down. Off
1 1 Total power-down, reference off; use only if there are no external load resistors. Off
F1 <4> | OUTI1 Invert | Sets the output polarity.
<4> = 0; noninverting.
<4> = 1; inverting.
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F1 <3:2>| OUT1 Sets the LVPECL output differential voltage (Vp).
LVPECL <3> <2> Vg (MV)
Differential | 0 0 400
Voltage 0 1 600
1 0 780
1 1 960
F1 <1:0>| OUT1 LVPECL power-down modes.
Power-Down | <1> <0> Mode Output
0 0 Normal operation. On
0 1 Partial power-down, reference on; use only if there are no external load resistors. Off
1 0 Partial power-down, reference on, safe LVPECL power-down. Off
1 1 Total power-down, reference off; use only if there are no external load resistors. ~ Off
F2 <4> | OUT2 Invert | Sets the output polarity.
<4> = 0; noninverting.
<4> = 1; inverting.
F2 <3:2>| OUT2 Sets the LVPECL output differential voltage (Vgp).
LVPECL <3> <2> Vg (MV)
Differential | 0 0 400
Voltage 0 1 600
1 0 780
1 1 960
F2 <1:0>| OUT2 LVPECL Power-down modes.
Power-Down | <1> <0> Mode Output
0 0 Normal operation. On
0 1 Partial power-down, reference on; use only if there are no external load resistors. Off
1 0 Partial power-down, reference on, safe LVPECL power-down. Off
1 1 Total power-down, reference off; use only if there are no external load resistors.  Off
F3 <4> | OUT3 Invert | Sets the output polarity.
<4> = 0; noninverting.
<4> = 1; inverting.
F3 <3:2>| OUT3 Sets the LVPECL output differential voltage (Vp).
LVPECL <3> <2> Vg (MV)
Differential 0 0 400
Voltage 0 1 600
1 0 780
1 1 960
F3 <1:0>| OUT3 LVPECL power-down modes.
Power-Down | <1> <0> Mode Output
0 0 Normal operation. On
0 1 Partial power-down, reference on; use only if there are no external load resistors. Off
1 0 Partial power-down, reference on, safe LVPECL power-down. Off
1 1 Total power-down, reference off; use only if there are no external load resistors.  Off
F4 <4> | OUT4 Invert | Sets the output polarity.
<4> = 0; noninverting.
<4> = 1; inverting.
F4 <3:2>| OUT4 Sets the LVPECL output differential voltage (Vp).
LVPECL <38> <2> Vg (MV)
Differential 0 0 400
Voltage 0 1 600
1 0 780
1 1 960
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F4 <1:0>| OUT4 LVPECL power-down modes.
Power-Down | <1> <0> Mode Output
0 0 Normal operation. On
0 1 Partial power-down, reference on; use only if there are no external load resistors. Off
1 0 Partial power-down, reference on, safe LVPECL power-down. Off
1 1 Total power-down, reference off; use only if there are no external load resistors. ~ Off

F5 <4> | OUTS Invert | Sets the output polarity.

<4> = 0; noninverting.

<4> = 1; inverting.

F5 <3:2>| OUT5 Sets the LVPECL output differential voltage (Vp).
LVPECL <3> <2> Vgp (mV)

Differential | 0 0 400

Voltage 0 1 600
1 0 780
1 1 960
F5 <1:0>| OUT5 LVPECL power-down modes.
Power-Down | <1> <0> Mode Output
0 0 Normal operation. On

0 1 Partial power-down, reference on; use only if there are no external load resistors. Off
1 0 Partial power-down, reference on, safe LVPECL power-down. Off
1 1 Total power-down, reference off; use only if there are no external load resistors. ~ Off

#56. LVDS/CMOSH#

Reg.

Addr

(Hex) | Bit(s) | Name Description

140 <7:5>| OUT6 Output Polarity In CMOS mode, <7:5> select the output polarity of each CMOS output.
In LVDS mode, only <5> determines LVDS polarity.
<7> <6> <5> OUT6A (CMOS) OUT6B (CMOS) OUT6 (LVDS)
0 0 0 Noninverting Inverting Noninverting
0 1 0 Noninverting Noninverting Noninverting
1 0 0 Inverting Inverting Noninverting
1 1 0 Inverting Noninverting Noninverting
0 0 1 Inverting Noninverting Inverting
0 1 1 Inverting Inverting Inverting
1 0 1 Noninverting Noninverting Inverting
1 1 1 Noninverting Inverting Inverting

140 <4> | OUT6 CMOS B In CMOS mode, turn on/off the CMOS B output. There is no effect in LVDS mode.

<4> = 0; turn off the CMOS B output.

<4> = 1; turn on the CMOS B output.

140 <3> | OUT6 Select LVDS/CMOS | Select LVDS or CMOS logic levels.

<3>=0; LVDS.

<3>=1; CMOS.

140 <2:1>| OUT6 LVDS Output Current | Set output current level in LVDS mode. This has no effect in CMOS mode.
<2> <1> Current (mA) Recommended Termination (Q)

0 0 1.75 100
0 1 35 100
1 0 5.25 50
1 1 7 50
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140 <0> | OUT6 Power-Down Power-down output (LVDS/CMOS).
<0> = 0; power on.
<0> = 1; power off.

141 <7:5>| OUT7 Output Polarity In CMOS mode, <7:5> select the output polarity of each CMOS output.
In LVDS mode, only <5> determines LVDS polarity.
<7> <6> <5> OUT7A (CMOS) OUT7B (CMOS) OUT7 (LVDS)
0 0 0 Noninverting Inverting Noninverting
0 1 0 Noninverting Noninverting Noninverting
1 0 0 Inverting Inverting Noninverting
1 1 0 Inverting Noninverting Noninverting
0 0 1 Inverting Noninverting Inverting
0 1 1 Inverting Inverting Inverting
1 0 1 Noninverting Noninverting Inverting
1 1 1 Noninverting Inverting Inverting

141 <4> | OUT7 CMOS B In CMOS mode, turn on/off the CMOS B output. There is no effect in LVDS mode.
<4> = 0; turn off the CMOS B output.
<4> = 1; turn on the CMOS B output.

141 <3> | OUT7 Select LVDS/CMOS | Select LVDS or CMOS logic levels.
<3>=0; LVDS.
<3>=1; CMOS.

141 <2:1>| OUT7 LVDS Output Current| Set output current level in LVDS mode. This has no effect in CMOS mode.
<2> <1> Current (mA) Recommended Termination (Q)
0 0 1.75 100
0 1 35 100
1 0 5.25 50
1 1 7 50

141 <0> | OUT7 Power-Down Power-down output (LVDS/CMOS).
<0> = 0; power on.
<0> = 1; power off.

142 <7:5>| OUTS Output Polarity In CMOS mode, <7:5> select the output polarity of each CMOS output.
In LVDS mode, only <5> determines LVDS polarity.
<7> <6> <5> OUT8A (CMOS) OUT8B (CMOS) OUTS8 (LVDS)
0 0 0 Noninverting Inverting Noninverting
0 1 0 Noninverting Noninverting Noninverting
1 0 0 Inverting Inverting Noninverting
1 1 0 Inverting Noninverting Noninverting
0 0 1 Inverting Noninverting Inverting
0 1 1 Inverting Inverting Inverting
1 0 1 Noninverting Noninverting Inverting
1 1 1 Noninverting Inverting Inverting

142 <4> | OUT8 CMOS B In CMOS mode, turn on/off the CMOS B output. There is no effect in LVDS mode.
<4> = 0; turn off the CMOS B output.
<4> = 1; turn on the CMOS B output.

142 <3> | OUTS Select LVDS/CMOS | Select LVDS or CMOS logic levels.
<3>=0; LVDS.
<3>=1; CMOS.

142 <2:1>| OUT8 LVDS Output Current | Set output current level in LVDS mode. This has no effect in CMOS mode.

<2> <1> Current (mA) Recommended Termination (Q)

0 0 1.75 100
0 1 35 100
1 0 5.25 50
1 1 7 50
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142 <0> | OUTS8 Power-Down Power-down output (LVDS/CMOS).
<0> = 0; power on.
<0> = 1; power off.

143 <7:5>| OUT9 Output Polarity In CMOS mode, <7:5> select the output polarity of each CMOS output.
In LVDS mode, only <5> determines LVDS polarity.
<7> <6> <5> OUT9A (CMOS) OUT9B (CMOS) OUT9 (LVDS)
0 0 0 Noninverting Inverting Noninverting
0 1 0 Noninverting Noninverting Noninverting
1 0 0 Inverting Inverting Noninverting
1 1 0 Inverting Noninverting Noninverting
0 0 1 Inverting Noninverting Inverting
0 1 1 Inverting Inverting Inverting
1 0 1 Noninverting Noninverting Inverting
1 1 1 Noninverting Inverting Inverting

143 <4> | OUT9 CMOS B In CMOS mode, turn on/off the CMOS B output. There is no effect in LVDS mode.
<4> = 0; turn off the CMOS B output.
<4> = 1; turn on the CMOS B output.

143 <3> | OUT9 Select LVDS/CMOS | Select LVDS or CMOS logic levels.
<3>=0; LVDS.
<3>=1; CMOS.

143 <2:1>| OUT9 LVDS Output Current | Set output current level in LVDS mode. This has no effect in CMOS mode.
<2> <1> Current (MmA) Recommended Termination (L)
0 0 1.75 100
0 1 35 100
1 0 5.25 50
1 1 7 50

143 | <0> | OUT9 Power-Down Power-down output (LVDS/CMOS).

<0> = 0; power on.
<0> = 1; power off.

#®57. LVPECLF v > 23 E%

Reg.
Addr
(Hex) | Bit(s) | Name Description
190 <7:4> | Divider 0 Low Cycles Number of clock cycles of the divider input during which divider output stays low.
190 <3:0> | Divider 0 High Cycles Number of clock cycles of the divider input during which divider output stays high.
191 <7> | Divider 0 Bypass Bypass and power-down the divider; route input to divider output.
<7> =0; use divider.
<7> = 1; bypass divider.
191 <6> | Divider 0 Nosync Nosync.
<6> = (; obey chip-level SYNC signal.
<6> = 1; ignore chip-level SYNC signal.
191 <5> | Divider 0 Force High Force divider output to high. This requires that nosync also be set.
<5> = (; divider output forced to low.
<5> = 1; divider output forced to high.
191 <4> | Divider O Start High Selects clock output to start high or start low.
<4> = 0; start low.
<4> = 1; start high.
191 <3:0> | Divider 0 Phase Offset Phase offset.
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192

<l>

Divider 0 Direct to Output

Connect OUTO and OUT1 to Divider O or directly to VCO or CLK.
<1>=0: OUTO and OUT1 are connected to Divider 0.

<I>=1:

If Ox1E1<1:0> = 10b, the VCO is routed directly to OUTO and OUT1.
If Ox1E1<1:0> = 00b, the CLK is routed directly to OUTO and OUT1.
If Ox1E1<1:0> = Ol1b, there is no effect.

192

<0>

Divider 0 DCCOFF

Duty-cycle correction function.
<0> = 0; enable duty-cycle correction.
<0> = 1; disable duty-cycle correction.

193

<7:4>

Divider 1 Low Cycles

Number of clock cycles of the divider input during which divider output stays low.

193

<3:0>

Divider 1 High Cycles

Number of clock cycles of the divider input during which divider output stays high.

194

<7>

Divider 1 Bypass

Bypass and power-down the divider; route input to divider output.
<7> = 0; use divider.
<7>=1; bypass divider.

194

<6>

Divider 1 Nosync

Nosync.
<6> = (; obey chip-level SYNC signal.
<6> = 1; ignore chip-level SYNC signal.

194

<5>

Divider 1 Force High

Force divider output to high. This requires that nosync also be set.
<5> = 0; divider output forced to low.
<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.
<4> = 1; start high.

194

<3:0>

Divider 1 Phase Offset

Phase offset.

195

<I>

Divider 1 Direct to Output

Connect OUT2 and OUTS3 to Divider 1 or directly to VCO or CLK.
<1>=0; OUT2 and OUT?3 are connected to Divider 1.

<I>=1:
If Ox1E1<1:0> = 10b, the VCO is routed directly to OUT2 and OUTS3.

If Ox1E1<1:0> = 00b, the CLK is routed directly to OUT2 and OUTS3.
If Ox1E1<1:0> = Ol1b, there is no effect.

195

<0>

Divider 1 DCCOFF

Duty-cycle correction function.
<0> = 0; enable duty-cycle correction.
<0> = 1; disable duty-cycle correction.

196

<7:4>

Divider 2 Low Cycles

Number of clock cycles of the divider input during which divider output stays low.

196

<3:0>

Divider 2 High Cycles

Number of clock cycles of the divider input during which divider output stays high.

197

<7>

Divider 2 Bypass

Bypass and power-down the divider; route input to divider output.
<7> = 0; use divider.
<7>=1; bypass divider.

197

<6>

Divider 2 Nosync

Nosync.
<6> = 0; obey chip-level SYNC signal.
<6> = 1; ignore chip-level SYNC signal.

197

<5>

Divider 2 Force High

Force divider output to high. This requires that nosync also be set.
<5> = (; divider output forced to low.
<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.
<4> = 1; start high.

197

<3:0>

Divider 2 Phase Offset

Phase offset.
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198 <1> | Divider 2 Direct to Output | Connect OUT4 and OUTS to Divider 2 or directly to VCO or CLK.
<I>=0; OUT4 and OUTS5 are connected to Divider 2.
<I>=1:
If Ox1E1<1:0> = 10b, the VCO is routed directly to OUT4 and OUTS.
If 0x1E1<1:0> = 00b, the CLK is routed directly to OUT4 and OUTS.
If Ox1E1<1:0> = Olb, there is no effect.
198 <0> | Divider 2 DCCOFF Duty-cycle correction function.
<0> = 0; enable duty-cycle correction.
<0> = 1; disable duty-cycle correction.
#58. LVDS/CMOSF + > x L4 EER
Reg.
Addr
(Hex) | Bit(s) | Name Description
199 <7:4> | Low Cycles Divider 3.1 Number of clock cycles of 3.1 divider input during which 3.1 output stays low.
199 <3:0> | High Cycles Divider 3.1 Number of clock cycles of 3.1 divider input during which 3.1 output stays high.
19A | <7:4> | Phase Offset Divider 3.2 Refer to LVDSCMOS channel divider function description.
19A | <3:0> | Phase Offset Divider 3.1 Refer to LVDSCMOS channel divider function description.
19B | <7:4>| Low Cycles Divider 3.2 Number of clock cycles of 3.2 divider input during which 3.2 output stays low.
19B <3:0> | High Cycles Divider 3.2 Number of clock cycles of 3.2 divider input during which 3.2 output stays high.
19C | <5> | Bypass Divider 3.2 Bypass (and power-down) 3.2 divider logic, route clock to 3.2 output.
<5> = 0; do not bypass.
<5> = 1; bypass.
19C | <4> | Bypass Divider 3.1 Bypass (and power-down) 3.1 divider logic, route clock to 3.1 output.
<4> = 0; do not bypass.
<4> = 1; bypass.
19C | <3> | Divider 3 Nosync Nosync.
<3> = (; obey chip-level SYNC signal.
<3> = 1; ignore chip-level SYNC signal.
19C | <2> | Divider 3 Force High Force Divider 3 output high. Requires that nosync also be set.
<2> = 0; force low.
<2> = 1; force high.
19C | <1> | Start High Divider 3.2 Divider 3.2 start high/low.
<1>=0; start low.
<1> = 1; start high.
19C | <0> | Start High Divider 3.1 Divider 3.1 start high/low.
<0> = 0; start low.
<0> = 1; start high.
19D | <0> | Divider 3 DCCOFF Duty-cycle correction function.
<0> = 0; enable duty-cycle correction.
<0> = 1; disable duty-cycle correction.
19E <7:4> | Low Cycles Divider 4.1 Number of clock cycles of divider 4.1 input during which 4.1 output stays low.
19E <3:0> | High Cycles Divider 4.1 Number of clock cycles of 4.1 divider input during which 4.1 output stays high.
19F <7:4> | Phase Offset Divider 4.2 Refer to LVDSCMOS channel divider function description.
19F <3:0> | Phase Offset Divider 4.1 Refer to LVDSCMOS channel divider function description.
1A0 | <7:4>| Low Cycles Divider 4.2 Number of clock cycles of 4.2 divider input during which 4.2 output stays low.
1A0 | <3:0> | High Cycles Divider 4.2 Number of clock cycles of 4.2 divider input during which 4.2 output stays high.
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1A1 | <5> | Bypass Divider 4.2 Bypass (and power-down) 4.2 divider logic, route clock to 4.2 output.
<5> = 0; do not bypass.
<5>=1; bypass.
1A1 <4> | Bypass Divider 4.1 Bypass (and power-down) 4.1 divider logic, route clock to 4.1 output.
<4> = 0; do not bypass.
<4> = 1; bypass.
1A1 | <3> | Divider 4 Nosync Nosync.
<3> = (; obey chip-level SYNC signal.
<3> = 1; ignore chip-level SYNC signal.
1A1 | <2> | Divider 4 Force High Force Divider 4 output high. Requires that nosync also be set.
<2> =0; force low.
<2> = 1; force high.
1A1 | <1> | Start High Divider 4.2 Divider 4.2 start high/low.
<1> = 0; start low.
<1> = 1; start high.
1A1 | <0> | Start High Divider 4.1 Divider 4.1 start high/low.
<0> = 0; s tart low.
<0> = 1; start high.
1A2 | <0> | Divider 4 DCCOFF Duty-cycle correction function.
<0> = 0; enable duty-cycle correction.
<0> = 1; disable duty-cycle correction.
#59. VCO# AR £CLKA SN
Reg.
Addr
(Hex) | Bit(s) | Name Description
1E0 | <2:0>| VCO Divider <2> <1> <0> Divide
0 0 0 2
0 0 1 3
0 1 0 4
0 1 1 5
1 0 0 6
1 0 1 Output static
1 1 0 Output static
1 1 1 Output static
1E1 <4> | Power-Down Clock Input Section | Power down the clock input section (including CLK buffer, VCO divider, and
CLK tree).
<4> = 0; normal operation.
<4> = 1; Power-down.
1E1 <3> | Power-Down VCO Clock Interface | Power down the interface block between VCO and clock distribution.
<3> = (; normal operation.
<3> = 1; power-down.
1E1 <2> | Power-Down VCO and CLK Power down both VCO and CLK input.
<2> = 0; normal operation.
<2> = 1; Power-down.
1E1 <1> | Select VCO or CLK Select either the VCO or the CLK as the input to VCO divider.
<1> = 0; Select external CLK as input to VCO divider.
<1>=1; Select VCO as input to VCO divider; cannot bypass VCO divider when
this is selected.
1E1 <0> | Bypass VCO Divider Bypass or use the VCO divider.
<0> = 0; use VCO divider.
<0> = 1; bypass VCO divider; cannot select VCO as input when this is selected.
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F60. X7 L

Reg.
Addr
(Hex) | Bit(s) | Name

Description

230 <2> | Power-Down Sync

Power down the SYNC function.
<2> = (; normal operation of the SYNC function.
<2> = 1; power-down sync circuitry.

230 <1> | Power-Down Distribution Reference

Power down the reference for distribution section.
<1> = 0; normal operation of the reference for the distribution section.
<1> = 1; power 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 this bit 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.

x61. 2LIX2EH

Reg.
Addr

(Hex) | Bit(s) | Name Description

232 <0> | Update All Registers This bit must be set to 1 to transfer the contents of the buffer registers into the active

registers. This happens on the next SCLK rising edge. This bit is self-clearing; that is, it does
not have to be set back to 0.

<0> =1 (self-clearing); update all active registers to the contents of the buffer registers.
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