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SPECIFICATIONS 
Typical (typ) is given for VS = 3.3 V – 5%, TA = 25°C, RSET = 4.12 k�, LVPECL swing = 790 mV, unless otherwise noted. Minimum (min) 
and maximum (max) values are given over full VS and TA (�40°C to +85°C) variation. 

CLOCK INPUT 
Table 1. 
Parameter  Min  Typ  Max  Unit  Test Conditions/Comments 
CLOCK INPUT (CLK)      

Input Frequency1 0  1.6 GHz  
Input Sensitivity1  150  mV p-p  
Input Common-Mode Voltage, VCM 1.5 1.6 1.7 V Self-biased; enables ac coupling 
Input Common-Mode Range, VCMR 1.3  1.8 V With 200 mV p-p signal applied; dc-coupled 
Input Sensitivity, Single-Ended  150  mV p-p CLK ac-coupled; CLKB ac-bypassed to RF ground 
Input Resistance 4.0 4.8 5.6 k� Self-biased 
Input Capacitance  2  pF  

 
1A slew rate of 1 V/ns is required to meet jitter, phase noise, and propagation delay specifications. 

 

CLOCK OUTPUTS 
Table 2. 
Parameter  Min  Typ  Max  Unit  Test Conditions/Comments 
LVPECL CLOCK OUTPUT      Termination = 50 � to VS � 2 V  

(OUT0) Differential      
Output Frequency 0  1.6 GHz  
Output High Voltage (VOH) VS � 1.1 VS � 0.96 VS � 0.82 V  
Output Low Voltage (VOL) VS � 1.90 VS � 1.76 VS � 1.52 V  
Output Differential Voltage (VOD)  640 790 960 mV  

LVDS CLOCK OUTPUT     Termination = 100 � differential 
(OUT1) Differential      
Output Frequency 0  800 MHz  
Differential Output Voltage (VOD)  250 350 450 mV  
Delta VOD   30 mV  
Output Offset Voltage (VOS) 1.125 1.23 1.375 V  
Delta VOS   25 mV  
Short-Circuit Current (ISA, ISB)  14 24 mA Output shorted to GND 

CMOS CLOCK OUTPUT     Single-ended measurements; termination open 
(OUT1) Single-Ended     Complementary output on (OUT1B) 
Output Frequency 0  250 MHz With 5 pF load 
Output Voltage High (VOH) VS � 0.1   V @ 1 mA load 
Output Voltage Low (VOL)   0.1 V @ 1 mA load 
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TIMING CHARACTERISTICS 
CLK input slew rate = 1 V/ns or greater. 

Table 3. 
Parameter  Min  Typ  Max  Unit  Test Conditions/Comments 
LVPECL     Termination = 50 � to VS � 2 V 

Output Rise Time, tRP  60 100 ps 20% to 80%, measured differentially 
Output Fall Time, tFP  60 100 ps 80% to 20%, measured differentially 

PROPAGATION DELAY, tPECL, CLK-TO-LVPECL OUT      
Divide = 1 355 480 635 ps  
Divide = 2 � 32 395 530 710 ps  
Variation with Temperature  0.5  ps/°C  

OUTPUT SKEW, LVPECL OUTPUT      
LVPECL OUT Across Multiple Parts, tSKP_AB31   125 ps  

LVDS     Termination = 100 � differential 
Output Rise Time, tRL  200 350 ps 20% to 80%, measured differentially 
Output Fall Time, tFL  210 350 ps 80% to 20%, measured differentially 

PROPAGATION DELAY, tLVDS, CLK-TO-LVDS OUT     Delay off on OUT4 
OUT3 to OUT4       
Divide = 1 1.00 1.25 1.55 ns  
Divide = 2 � 32 1.05 1.30 1.60 ns  
Variation with Temperature  0.9  ps/°C  

OUTPUT SKEW, LVDS OUTPUT     Delay off on OUT4 
LVDS OUT Across Multiple Parts, tSKV_AB1   230 ps  
CMOS     B outputs are inverted; termination = open 
Output Rise Time, tRC  650 865 ps 20% to 80%; CLOAD = 3 pF 
Output Fall Time, tFC  650 990 ps 80% to 20%; CLOAD = 3 pF 

PROPAGATION DELAY, tCMOS, CLK-TO-CMOS OUT     Delay off on OUT4 
Divide = 1 1.10 1.45 1.75 ns  
Divide = 2 � 32 1.15 1.50 1.80 ns  
Variation with Temperature  1  ps/°C  

OUTPUT SKEW, CMOS OUTPUT     Delay off on OUT4 
CMOS OUT Across Multiple Parts, tSKC_AB1   300 ps  
LVPECL-TO-LVDS OUT     Everything the same; different logic type 
Output Delay, tSKP_V 700 970 1150 ps LVPECL to LVDS on same part 

LVPECL-TO-CMOS OUT     Everything the same; different logic type 
Output Delay, tSKP_C 0.88 1.14 1.43 ns LVPECL to CMOS on same part 

DELAY ADJUST (OUT2; LVDS AND CMOS)      
S0 = 1/3      

Zero Scale Delay Time2  0.34  ns  
Zero Scale Variation with Temperature  0.20  ps/°C  

Full Scale Time Delay2  1.7  ns  
Full Scale Variation with Temperature  �0.38  ps/°C  

S0 = 2/3      
Zero Scale Delay Time2  0.45  ns  

Zero Scale Variation with Temperature  0.31  ps/°C  
Full Scale Time Delay2  5.9  ns  

Full Scale Variation with Temperature  �1.3  ps/°C  
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Parameter  Min  Typ  Max  Unit  Test Conditions/Comments 
S0 = 1      

Zero Scale Delay Time2  0.56  ns  
Zero Scale Variation with Temperature  0.47  ps/°C  

Full Scale Time Delay2  11.4  ns  
Full Scale Variation with Temperature  �5  ps/°C  

Linearity, DNL  0.2  LSB  
Linearity, INL  0.2  LSB  

 
1 This is the difference between any two similar delay paths across multiple devices operating at the same voltage and temperature. 
2 Incremental delay; does not include propagation delay. 

 

CLOCK OUTPUT PHASE NOISE 
CLK input slew rate = 1 V/ns or greater. 

Table 4. 
Parameter Min Typ Max Unit Test Conditions/Comments 
CLK-TO-LVPECL ADDITIVE PHASE NOISE      

CLK = 622.08 MHz, OUT = 622.08 MHz      
Divide = 1      

@ 10 Hz Offset  �125  dBc/Hz  
@ 100 Hz Offset  �132  dBc/Hz  
@ 1 kHz Offset  �140  dBc/Hz  
@ 10 kHz Offset  �148  dBc/Hz  
@ 100 kHz Offset  �153  dBc/Hz  
>1 MHz Offset  �154  dBc/Hz  

CLK = 622.08 MHz, OUT = 155.52 MHz      
Divide = 4      

@ 10 Hz Offset  �128  dBc/Hz  
@ 100 Hz Offset  �140  dBc/Hz  
@ 1 kHz Offset  �148  dBc/Hz  
@ 10 kHz Offset  �155  dBc/Hz  
@ 100 kHz Offset  �161  dBc/Hz  
>1 MHz Offset  �161  dBc/Hz  

CLK = 622.08 MHz, OUT = 38.88 MHz      
Divide = 16      

@ 10 Hz Offset  �135  dBc/Hz  
@ 100 Hz Offset  �145  dBc/Hz  
@ 1 kHz Offset  �158  dBc/Hz  
@ 10 kHz Offset  �165  dBc/Hz  
@ 100 kHz Offset  �165  dBc/Hz  
>1 MHz Offset  �166  dBc/Hz  

CLK = 491.52 MHz, OUT = 61.44 MHz      
Divide = 8      

@ 10 Hz Offset  �131  dBc/Hz  
@ 100 Hz Offset  �142  dBc/Hz  
@ 1 kHz Offset  �153  dBc/Hz  
@ 10 kHz Offset  �160  dBc/Hz  
@ 100 kHz Offset  �165  dBc/Hz  
> 1 MHz Offset  �165  dBc/Hz  
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Parameter Min Typ Max Unit Test Conditions/Comments 
CLK = 491.52 MHz, OUT = 245.76 MHz      

Divide = 2      
@ 10 Hz Offset  �125  dBc/Hz  
@ 100 Hz Offset  �132  dBc/Hz  
@ 1 kHz Offset  �140  dBc/Hz  
@ 10 kHz Offset  �151  dBc/Hz  
@ 100 kHz Offset  �157  dBc/Hz  
>1 MHz Offset  �158  dBc/Hz  

CLK = 245.76 MHz, OUT = 61.44 MHz      
Divide = 4      

@ 10 Hz Offset  �138  dBc/Hz  
@ 100 Hz Offset  �144  dBc/Hz  
@ 1 kHz Offset  �154  dBc/Hz  
@ 10 kHz Offset  �163  dBc/Hz  
@ 100 kHz Offset  �164  dBc/Hz  
>1 MHz Offset  �165  dBc/Hz  

CLK-TO-LVDS ADDITIVE PHASE NOISE      
CLK = 622.08 MHz, OUT= 622.08 MHz      

Divide = 1      
@ 10 Hz Offset  �100  dBc/Hz  
@ 100 Hz Offset  �110  dBc/Hz  
@ 1 kHz Offset  �118  dBc/Hz  
@ 10 kHz Offset  �129  dBc/Hz  
@ 100 kHz Offset  �135  dBc/Hz  
@ 1 MHz Offset  �140  dBc/Hz  
>10 MHz Offset  �148  dBc/Hz  

CLK = 622.08 MHz, OUT = 155.52 MHz      
Divide = 4      

@ 10 Hz Offset  �112  dBc/Hz  
@ 100 Hz Offset  �122  dBc/Hz  
@ 1 kHz Offset  �132  dBc/Hz  
@ 10 kHz Offset  �142  dBc/Hz  
@ 100 kHz Offset  �148  dBc/Hz  
@ 1 MHz Offset  �152  dBc/Hz  
>10 MHz Offset  �155  dBc/Hz  

CLK = 491.52 MHz, OUT = 245.76 MHz      
Divide = 2      

@ 10 Hz Offset  �108  dBc/Hz  
@ 100 Hz Offset  �118  dBc/Hz  
@ 1 kHz Offset  �128  dBc/Hz  
@ 10 kHz Offset  �138  dBc/Hz  
@ 100 kHz Offset  �145  dBc/Hz  
@ 1 MHz Offset  �148  dBc/Hz  
>10 MHz Offset  �154  dBc/Hz  
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Parameter Min Typ Max Unit Test Conditions/Comments 
CLK = 491.52 MHz, OUT = 122.88 MHz      

Divide = 4      
@ 10 Hz Offset  �118  dBc/Hz  
@ 100 Hz Offset  �129  dBc/Hz  
@ 1 kHz Offset  �136  dBc/Hz  
@ 10 kHz Offset  �147  dBc/Hz  
@ 100 kHz Offset  �153  dBc/Hz  
@ 1 MHz Offset  �156  dBc/Hz  
>10 MHz Offset  �158  dBc/Hz  

CLK = 245.76 MHz, OUT = 245.76 MHz      
Divide = 1      

@ 10 Hz Offset  �108  dBc/Hz  
@ 100 Hz Offset  �118  dBc/Hz  
@ 1 kHz Offset  �128  dBc/Hz  
@ 10 kHz Offset  �138  dBc/Hz  
@ 100 kHz Offset  �145  dBc/Hz  
@ 1 MHz Offset  �148  dBc/Hz  
>10 MHz Offset  �155  dBc/Hz  

CLK = 245.76 MHz, OUT = 122.88 MHz      
Divide = 2      

@ 10 Hz Offset  �118  dBc/Hz  
@ 100 Hz Offset  �127  dBc/Hz  
@ 1 kHz Offset  �137  dBc/Hz  
@ 10 kHz Offset  �147  dBc/Hz  
@ 100 kHz Offset  �154  dBc/Hz  
@ 1 MHz Offset  �156  dBc/Hz  
>10 MHz Offset  �158  dBc/Hz  

CLK-TO-CMOS ADDITIVE PHASE NOISE      
CLK = 245.76 MHz, OUT = 245.76 MHz      

Divide = 1      
@ 10 Hz Offset  �110  dBc/Hz  
@ 100 Hz Offset  �121  dBc/Hz  
@ 1 kHz Offset  �130  dBc/Hz  
@ 10 kHz Offset  �140  dBc/Hz  
@ 100 kHz Offset  �145  dBc/Hz  
@ 1 MHz Offset  �149  dBc/Hz  
>10 MHz Offset  �156  dBc/Hz  

CLK = 245.76 MHz, OUT = 61.44 MHz      
Divide = 4      

@ 10 Hz Offset  �125  dBc/Hz  
@ 100 Hz Offset  �132  dBc/Hz  
@ 1 kHz Offset  �143  dBc/Hz  
@ 10 kHz Offset  �152  dBc/Hz  
@ 100 kHz Offset  �158  dBc/Hz  
@ 1 MHz Offset  �160  dBc/Hz  
>10 MHz Offset  �162  dBc/Hz  
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Parameter Min Typ Max Unit Test Conditions/Comments 
CLK = 78.6432 MHz, OUT = 78.6432 MHz      

Divide = 1      
@ 10 Hz Offset  �122  dBc/Hz  
@ 100 Hz Offset  �132  dBc/Hz  
@ 1 kHz Offset  �140  dBc/Hz  
@ 10 kHz Offset  �150  dBc/Hz  
@ 100 kHz Offset  �155  dBc/Hz  
@ 1 MHz Offset  �158  dBc/Hz  
>10 MHz Offset  �160  dBc/Hz  

CLK = 78.6432 MHz, OUT = 39.3216 MHz      
Divide = 2      

@ 10 Hz Offset  �128  dBc/Hz  
@ 100 Hz Offset  �136  dBc/Hz  
@ 1 kHz Offset  �146  dBc/Hz  
@ 10 kHz Offset  �155  dBc/Hz  
@ 100 kHz Offset  �161  dBc/Hz  
>1 MHz Offset  �162  dBc/Hz  

 

CLOCK OUTPUT ADDITIVE TIME JITTER 

Table 5. 
Parameter Min Typ Max Unit Test Conditions/Comments 
LVPECL OUTPUT ADDITIVE TIME JITTER      

CLK = 622.08 MHz   40  fs rms BW = 12 kHz � 20 MHz (OC-12) 
LVPECL (OUT0) = 622.08 MHz     OUT1 off 
Divide = 1      

CLK = 622.08 MHz   55  fs rms BW = 12 kHz � 20 MHz (OC-3) 
LVPECL (OUT0) = 155.52 MHz     OUT1 off 
Divide = 4      

CLK = 400 MHz   215  fs rms Calculated from SNR of ADC method 
LVPECL (OUT0) = 100 MHz     OUT1 off 
Divide = 4      

CLK = 400 MHz  215  fs rms Calculated from SNR of ADC method 
LVPECL (OUT0) = 100 MHz      
Divide = 4      
LVDS (OUT1) = 100 MHz     Interferer 

CLK = 400 MHz  225  fs rms Calculated from SNR of ADC method 
LVPECL (OUT0) = 100 MHz      
Divide = 4      
LVDS (OUT1) = 50 MHz     Interferer 

CLK = 400 MHz   230  fs rms Calculated from SNR of ADC method 
LVPECL (OUT0) = 100 MHz      
Divide = 4      
CMOS (OUT1) = 50 MHz      Interferer 

LVDS OUTPUT ADDITIVE TIME JITTER     Delay off 
CLK = 400 MHz   300  fs rms Calculated from SNR of ADC method 

LVDS (OUT1) = 100 MHz     OUT0 off 
Divide = 4      

CLK = 400 MHz  350  fs rms Calculated from SNR of ADC method 
LVDS (OUT1) = 100 MHz     OUT0 off 
Divide = 4      
LVPECL (OUT0)= 50 MHz     Interferer 
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Parameter Min Typ Max Unit Test Conditions/Comments 
CMOS OUTPUT ADDITIVE TIME JITTER     Delay off 

CLK = 400 MHz   290  fs rms Calculated from SNR of ADC method 
CMOS (OUT1) = 100 MHz      
Divide = 4      

      
CLK = 400 MHz   315  fs rms Calculated from SNR of ADC method 

CMOS (OUT1) = 100 MHz       
Divide = 4      
LVPECL (OUT0) = 50 MHz     Interferer 

DELAY BLOCK ADDITIVE TIME JITTER1     100 MHz output; incremental additive jitter
Delay FS = 1.5 ns Fine Adj. 00000  0.71  ps rms  
Delay FS = 1.5 ns Fine Adj. 11111  1.2  ps rms  
Delay FS = 5 ns Fine Adj. 00000  1.3  ps rms  
Delay FS = 5 ns Fine Adj. 11111  2.7  ps rms  
Delay FS = 10 ns Fine Adj. 00000  2.0  ps rms  
Delay FS = 10 ns Fine Adj. 11111  2.8  ps rms  

 
1 This value is incremental. That is, it is in addition to the jitter of the LVDS or CMOS output without the delay. To estimate the total jitter, the LVDS or CMOS output jitter 

should be added to this value using the root sum of the squares (RSS) method. 

 

SYNCB, VREF, AND SETUP PINS 
Table 6.  
Parameter  Min  Typ  Max  Unit  Test Conditions/Comments 
SYNCB      

Logic High 2.7   V  
Logic Low   0.40 V  
Capacitance  2  pF  

VREF      
Output Voltage 0.62 VS  0.76 VS V Minimum � maximum from 0 mA to 1 mA load 

S0 TO S10      
Levels      

0   0.1 VS V  
1/3 0.2 VS  0.45 VS V  
2/3 0.55 VS  0.8 VS V  
1 0.9 VS   V  
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POWER 
Table 7. 
Parameter  Min  Typ  Max  Unit  Test Conditions/Comments 
POWER-ON SYNCHRONIZATION1   35 ms See the Power-On SYNC section. 

VS Transit Time from 2.2 V to 3.1 V      
POWER DISSIPATION 215 285 380 mW Both outputs on. LVPECL (divide = 2), LVDS (divide = 2). No clock.  

Does not include power dissipated in external resistors. 
 300 370 465 mW Both outputs on. LVPECL (divide = 2), CMOS (divide = 2);  

at 62.5 MHz out (5 pF load). 
 330 405 510 mW Both outputs on. LVPECL, CMOS (divide = 2); 

at 125 MHz out (5 pF load). 
POWER DELTA      

Divider (Divide = 2 to Divide = 1) 15 30 45 mW For each divider. No clock. 
LVPECL Output 65 90 125 mW For each output. No clock. 
LVDS Output 20 50 85 mW No clock. 
CMOS Output (Static) 30 40 50 mW No clock. 
CMOS Output (@ 62.5 MHz) 80 110 140 mW Single-ended. At 62.5 MHz out with 5 pF load. 
CMOS Output (@ 125 MHz) 110 150 190 mW Single-ended. At 125 MHz out with 5 pF load. 
Delay Block 30 45 65 mW Off to 1.5 ns fs, delay word = 60; output clocking at 62.5 MHz. 

 
1 This is the rise time of the VS supply that is required to ensure that a synchronization of the outputs occurs on power-up. The critical factor is the time it takes the VS to 

transition the range from 2.2 V to 3 .1 V. If the rise time is too slow, the outputs will not be synchronized. 
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TIMING DIAGRAMS 
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Figure 2. CLK/CLKB to Clock Output Timing, Divide = 1 Mode  
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Figure 3. LVPECL Timing, Differential 
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Figure 4. LVDS Timing, Differential 
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Figure 5. CMOS Timing, Single-Ended, 3 pF Load 
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ABSOLUTE MAXIMUM RATINGS 
 

Table 8.  

Parameter or Pin 

With  
Respect 
to Min Max Unit 

VS GND �0.3 +3.6  V  
RSET GND �0.3 VS + 0.3 V  
CLK, CLKB GND �0.3 VS + 0.3 V  
CLK CLKB  �1.2 +1.2 V  
OUT0, OUT0B, OUT1, OUT1B GND �0.3 VS + 0.3 V  
Junction Temperature1   150  °C  
Storage Temperature  �65 +150 °C  
Lead Temperature (10 sec)   300 °C  

 

 
 

Stresses above those listed under Absolute Maximum Ratings 
may cause permanent damage to the device. This is a stress  
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational  
section of this specification is not implied. Exposure to  
absolute maximum ratings for extended periods may affect 
device reliability. 

THERMAL CHARACTERISTICS2

Thermal Resistance 

32-Lead LFCSP3 
�JA = 36.6°C/W 

 
1 See Thermal Characteristics for �JA. 
2 Thermal impedance measurements were taken on a 4-layer board in still air 

in accordance with EIA/JESD51-7. 
3 The external pad of this package must be soldered to adequate copper land 

on board. 

 

 

ESD CAUTION 
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily accumulate on 
the human body and test equipment and can discharge without detection. Although this product features 
proprietary ESD protection circuitry, permanent damage may occur on devices subjected to high energy 
electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance 
degradation or loss of functionality.  

 



   AD9515
 

Rev. 0 | Page 13 of 28 

PIN CONFIGURATION AND FUNCTION DESCRIPTIONS 
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Figure 6. 32-Lead LFCSP Pin Configuration 
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Figure 7. Exposed Paddle 

 

Note that the exposed paddle on this package is an electrical connection as well as a thermal enhancement. For the device to 
function properly, the paddle must be soldered to a PCB land that functions as both a heat dissipation path as well as an electrical 
ground (analog). 

 

Table 9. Pin Function Descriptions 
Pin No.  Mnemonic  Description  
1, 4, 17, 20, 21, 24, 26, 29, 30 VS  Power Supply (3.3 V). 
2 CLK  Clock Input. 
3 CLKB Complementary Clock Input. Used in conjunction with CLK.  
5 SYNCB Used to Synchronize the Outputs; Active Low Signal. 
6 VREF Provides 2/3 VS Reference Voltage for Use with Programming Pins S0 to S10. 
7 to 16, 25 S0 to S10 Programming Pins. These pins determine the operation of the AD9515; 4-state logic. 
18 OUT1B Complementary LVDS/Inverted CMOS Output. Includes a delay block. 
19 OUT1 LVDS/CMOS Output. Includes a delay block. 
22 OUT0B Complementary LVPECL Output. 
23 OUT0 LVPECL Output. 
27, 28 DNC Do Not Connect. 
31, Exposed Paddle GND Ground. The exposed paddle on the back of the chip is also GND. 
32 RSET Current Sets Resistor to Ground. Nominal value = 4.12 k�. 
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TERMINOLOGY 
Phase Jitter and Phase Noise 
An ideal sine wave can be thought of as having a continuous 
and even progression of phase with time from 0 to 360 degrees 
for each cycle. Actual signals, however, display a certain amount 
of variation from ideal phase progression over time. This 
phenomenon is called phase jitter. Although there are many 
causes that can contribute to phase jitter, one major component 
is due to random noise that is characterized statistically as being 
Gaussian (normal) in distribution.  

This phase jitter leads to a spreading out of the energy of the 
sine wave in the frequency domain, producing a continuous 
power spectrum. This power spectrum is usually reported as a 
series of values whose units are dBc/Hz at a given offset in 
frequency from the sine wave (carrier). The value is a ratio 
(expressed in dB) of the power contained within a 1 Hz 
bandwidth with respect to the power at the carrier frequency. 
For each measurement, the offset from the carrier frequency is 
also given.  

It is also meaningful to integrate the total power contained 
within some interval of offset frequencies (for example, 10 kHz 
to 10 MHz). This is called the integrated phase noise over that 
frequency offset interval and can be readily related to the time 
jitter due to the phase noise within that offset frequency 
interval. 

Phase noise has a detrimental effect on the performance of 
ADCs, DACs, and RF mixers. It lowers the achievable dynamic 
range of the converters and mixers, although they are affected 
in somewhat different ways. 

Time Jitter 
Phase noise is a frequency domain phenomenon. In the time 
domain, the same effect is exhibited as time jitter. When 
observing a sine wave, the time of successive zero crossings is 
seen to vary. For a square wave, the time jitter is seen as a 
displacement of the edges from their ideal (regular) times of 
occurrence. In both cases, the variations in timing from the 
ideal are the time jitter. Since these variations are random in 
nature, the time jitter is specified in units of seconds root mean 
square (rms) or 1 sigma of the Gaussian distribution. 

Time jitter that occurs on a sampling clock for a DAC or an 
ADC decreases the SNR and dynamic range of the converter. A 
sampling clock with the lowest possible jitter provides the 
highest performance from a given converter. 

Additive Phase Noise 
It is the amount of phase noise that is attributable to the device 
or subsystem being measured. The phase noise of any external 
oscillators or clock sources has been subtracted. This makes it 
possible to predict the degree to which the device affects the 
total system phase noise when used in conjunction with the 
various oscillators and clock sources, each of which contribute 
their own phase noise to the total. In many cases, the phase 
noise of one element dominates the system phase noise. 

Additive Time Jitter 
It is the amount of time jitter that is attributable to the device or 
subsystem being measured. The time jitter of any external 
oscillators or clock sources has been subtracted. This makes it 
possible to predict the degree to which the device will affect the 
total system time jitter when used in conjunction with the 
various oscillators and clock sources, each of which contribute 
their own time jitter to the total. In many cases, the time jitter of 
the external oscillators and clock sources dominates the system 
time jitter. 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Figure 8. Power vs. Frequency�LVPECL, LVDS 
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Figure 9. CLK Smith Chart (Evaluation Board) 
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Figure 10. Power vs. Frequency�LVPECL, CMOS 
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Figure 11. LVPECL Differential Output @ 1600 MHz 

VERT 100mV/DIV HORIZ 500ps/DIV 05
59

7-
01

0

 
Figure 12. LVDS Differential Output @ 800 MHz 
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Figure 13. CMOS Single-Ended Output @ 250 MHz with 10 pF Load 
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Figure 14. LVPECL Differential Output Swing vs. Frequency 
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Figure 15. LVDS Differential Output Swing vs. Frequency 
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Figure 16. CMOS Single-Ended Output Swing vs. Frequency and Load 
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Figure 17. Additive Phase Noise�LVPECL, Divide = 1, 245.76 MHz 
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Figure 18. Additive Phase Noise�LVDS, Divide = 1, 245.76 MHz 
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Figure 19. Additive Phase Noise�CMOS, Divide = 1, 245.76 MHz 
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Figure 20. Additive Phase Noise�LVPECL, Divide = 1, 622.08 MHz 
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Figure 21. Additive Phase Noise�LVDS, Divide = 2, 122.88 MHz 
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Figure 22. Additive Phase Noise�CMOS, Divide = 4, 61.44 MHz 
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PROGRAMMING 
 

Table 10. S0�OUT1 Delay Full Scale 
S0 Delay 
0 Bypassed  
1/3 1.5 ns 
2/3 5 ns 
1 10 ns 

 

Table 11. S1�Output Logic Configuration 
S1 OUT0 OUT1 
0 LVPECL 790 mV LVDS 
1/3 LVPECL 400 mV LVDS 
2/3 LVPECL 790 mV CMOS 
1 LVPECL 400 mV CMOS 

 

Table 12. S2, S3, and S4�OUT0 
S2 S3 S4 OUT0 

Divide (Duty Cycle1) 
OUT0 
Phase  

0 0 0 1 0 
1/3 0 0 2 (50%) 0 
2/3 0 0 3 (33%) 0 
1 0 0 4 (50%) 0 
0 1/3 0 5 (40%) 0 
1/3 1/3 0 6 (50%) 0 
2/3 1/3 0 7 (43%) 0 
1 1/3 0 8 (50%) 0 
0 2/3 0 9 (44%) 0 
1/3 2/3 0 10 (50%) 0 
2/3 2/3 0 11 (45%) 0 
1 2/3 0 12 (50%) 0 
0 1 0 OUT0 OFF  
1/3 1 0 14 (50%) 0 
2/3 1 0 15 (47%) 0 
1 1 0 16 (50%) 0 
0 0 1/3 17 (47%) 0 
1/3 0 1/3 18 (50%) 0 
2/3 0 1/3 19 (47%) 0 
1 0 1/3 20 (50%) 0 
0 1/3 1/3 21 (48%) 0 
1/3 1/3 1/3 22 (50%) 0 
2/3 1/3 1/3 23 (48%) 0 
1 1/3 1/3 24 (50%) 0 
0 2/3 1/3 25 (48%) 0 

S2 S3 S4 OUT0 
Divide (Duty Cycle1) 

OUT0 
Phase  

1/3 2/3 1/3 26 (50%) 0 
2/3 2/3 1/3 27 (48%) 0 
1 2/3 1/3 28 (50%) 0 
0 1 1/3 29 (48%) 0 
1/3 1 1/3 30 (50%) 0 
2/3 1 1/3 31 (48%) 0 
1 1 1/3 32 (50%) 0 
0 0 2/3 2 (50%) 1 
1/3 0 2/3 4 (50%) 1 
2/3 0 2/3 4 (50%) 2 
1 0 2/3 4 (50%) 3 
0 1/3 2/3 8 (50%) 1 
1/3 1/3 2/3 8 (50%) 2 
2/3 1/3 2/3 8 (50%) 3 
1 1/3 2/3 8 (50%) 4 
0 2/3 2/3 8 (50%) 5 
1/3 2/3 2/3 8 (50%) 6 
2/3 2/3 2/3 8 (50%) 7 
1 2/3 2/3 16 (50%) 1 
0 1 2/3 16 (50%) 2 
1/3 1 2/3 16 (50%) 3 
2/3 1 2/3 16 (50%) 4 
1 1 2/3 16 (50%) 5 
0 0 1 16 (50%) 6 
1/3 0 1 16 (50%) 7 
2/3 0 1 16 (50%) 8 
1 0 1 16 (50%) 9 
0 1/3 1 16 (50%) 10 
1/3 1/3 1 16 (50%) 11 
2/3 1/3 1 16 (50%) 12 
1 1/3 1 16 (50%) 13 
0 2/3 1 16 (50%) 14 
1/3 2/3 1 16 (50%) 15 
2/3 2/3 1 32 (50%) 1 
1 2/3 1 32 (50%) 2 
0 1 1 32 (50%) 3 
1/3 1 1 32 (50%) 4 
2/3 1 1 32 (50%) 5 
1 1 1 Do not use  
1 Duty cycle is the clock signal high time divided by the total period.  
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Table 13. S5, S6, and S7�OUT1 
S5 S6 S7 OUT1 

Divide (Duty Cycle1) 
OUT1  
Phase 

0 0 0 1 0 
1/3 0 0 2 (50%) 0 
2/3 0 0 3 (33%) 0 
1 0 0 4 (50%) 0 
0 1/3 0 5 (40%) 0 
1/3 1/3 0 6 (50%) 0 
2/3 1/3 0 7 (43%) 0 
1 1/3 0 8 (50%) 0 
0 2/3 0 9 (44%) 0 
1/3 2/3 0 10 (50%) 0 
2/3 2/3 0 11 (45%) 0 
1 2/3 0 12 (50%) 0 
0 1 0 OUT1 OFF  
1/3 1 0 14 (50%) 0 
2/3 1 0 15 (47%) 0 
1 1 0 16 (50%) 0 
0 0 1/3 17 (47%) 0 
1/3 0 1/3 18 (50%) 0 
2/3 0 1/3 19 (47%) 0 
1 0 1/3 20 (50%) 0 
0 1/3 1/3 21 (48%) 0 
1/3 1/3 1/3 22 (50%) 0 
2/3 1/3 1/3 23 (48%) 0 
1 1/3 1/3 24 (50%) 0 
0 2/3 1/3 25 (48%) 0 
1/3 2/3 1/3 26 (50%) 0 
2/3 2/3 1/3 27 (48%) 0 
1 2/3 1/3 28 (50%) 0 
0 1 1/3 29 (48%) 0 
1/3 1 1/3 30 (50%) 0 
2/3 1 1/3 31 (48%) 0 
1 1 1/3 32 (50%) 0 
0 0 2/3 2 (50%) 1 
1/3 0 2/3 4 (50%) 1 
2/3 0 2/3 4 (50%) 2 
1 0 2/3 4 (50%) 3 
0 1/3 2/3 8 (50%) 1 
1/3 1/3 2/3 8 (50%) 2 
2/3 1/3 2/3 8 (50%) 3 
1 1/3 2/3 8 (50%) 4 
0 2/3 2/3 8 (50%) 5 
1/3 2/3 2/3 8 (50%) 6 
2/3 2/3 2/3 8 (50%) 7 
1 2/3 2/3 16 (50%) 1 
0 1 2/3 16 (50%) 2 
1/3 1 2/3 16 (50%) 3 
2/3 1 2/3 16 (50%) 4 
1 1 2/3 16 (50%) 5 
0 0 1 16 (50%) 6 

S5 S6 S7 OUT1 
Divide (Duty Cycle1) 

OUT1  
Phase 

1/3 0 1 16 (50%) 7 
2/3 0 1 16 (50%) 8 
1 0 1 16 (50%) 9 
0 1/3 1 16 (50%) 10 
1/3 1/3 1 16 (50%) 11 
2/3 1/3 1 16 (50%) 12 
1 1/3 1 16 (50%) 13 
0 2/3 1 16 (50%) 14 
1/3 2/3 1 16 (50%) 15 
2/3 2/3 1 32 (50%) 1 
1 2/3 1 32 (50%) 2 
0 1 1 32 (50%) 3 
1/3 1 1 32 (50%) 4 
2/3 1 1 32 (50%) 5 
1 1 1 Do not use  
1 Duty cycle is the clock signal high time divided by the total period.  

 

Table 14. S8�OUT0/OUT1 Phase (Delay) Select  
(Used with S9 to S10) 
S8 OUT0 OUT1 (Delay if S0 � 0) 
0 No Phase Phase (Delay) 
1/3 Phase No Phase 
2/3 No Phase Phase (Delay) (Start High) 
1 Phase (Start High) No Phase 

 

Table 15. S9 and S10 

 
OUT0 or OUT1 Phase 
(Depends on S8) 

OUT1 Delay (S0 � 0) 
(Depends on S8) 

S9 S10 Phase1 Fine Delay 
0 0 0 0 
1/3 0 1 1/16 
2/3 0 2 1/8 
1 0 3 3/16 
0 1/3 4 1/4 
1/3 1/3 5 5/16 
2/3 1/3 6 3/8 
1 1/3 7 7/16 
0 2/3 8 1/2 
1/3 2/3 9 9/16 
2/3 2/3 10 5/8 
1 2/3 11 11/16 
0 1 12 3/4 
1/3 1 13 13/16 
2/3 1 14 7/8 
1 1 15 15/16 
1 A phase > 0 in Table 12 or overrides the phase in Table 15. 
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When the delay block is OFF (bypassed), it is also powered 
down. 

OUTPUTS 
The AD9515 offers three different output level choices: 
LVPECL, LVDS, and CMOS. OUT0/OUT0B offers an LVPECL 
differential output. The LVPECL differential voltage swing 
(VOD) can be selected as either 400 mV or 790 mV (see Table 11). 

OUT1/OUT1B can be selected as either an LVDS differential 
output or a pair of CMOS single-ended outputs. If selected as 
CMOS, OUT1 is a noninverted, single-ended output, and 
OUT1B is an inverted, single-ended output. 
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Figure 31. LVPECL Output Simplified Equivalent Circuit 

OUTB

OUT

3.5mA

3.5mA

05
59

7-
02

7

 
Figure 32. LVDS Output Simplified Equivalent Circuit 
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Figure 33. CMOS Equivalent Output Circuit 

 

POWER SUPPLY  

The AD9515 requires a 3.3 V – 5% power supply for VS. The 
tables in the Specifications section give the performance 
expected from the AD9515 with the power supply voltage 
within this range. In no case should the absolute maximum 
range of �0.3 V to +3.6 V, with respect to GND, be exceeded  
on Pin VS. 

Good engineering practice should be followed in the layout of 
power supply traces and the ground plane of the PCB. The 
power supply should be bypassed on the PCB with adequate 
capacitance (>10 µF). The AD9515 should be bypassed with 
adequate capacitors (0.1 µF) at all power pins as close as 
possible to the part. The layout of the AD9515 evaluation  
board (AD9515/PCB) is a good example. 
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OUTLINE DIMENSIONS 
 

COMPLIANT TO JEDEC STANDARDS MO-220-VHHD-2
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Figure 43. 32-Lead Lead Frame Chip Scale Package [LFCSP_VQ]  

5 mm × 5 mm Body, Very Thin Quad (CP-32-2) 
Dimensions shown in millimeters 

ORDERING GUIDE 
Model  Temperature Range  Package Description  Package Option 
AD9515BCPZ1 �40°C to +85°C 32-Lead Lead Frame Chip Scale Package (LFCSP_VQ) CP-32-2 
AD9515BCPZ-REEL71 �40°C to +85°C 32-Lead Lead Frame Chip Scale Package (LFCSP_VQ) CP-32-2 
AD9515/PCB  Evaluation Board  
 
1 Z = Pb-free part. 
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