
• Typical Cycle−Cycle Jitter @ 100 MHz (10k cycles): 20 ps

•
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Figure 1. Block Diagram
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PIN DESCRIPTION

Table 1. PIN DESCRIPTION

Pin # Pin Name Type Description

1 REF_SEL Input LVCMOS/ LVTTL level input to select input reference source. Pulldown with crystal as default refer-
ence input source.

2 REF_IN Input 25 MHz singleĭended reference input clock.

3 VDD Power Positive supply voltage pin connected to +3.3 V typical supply voltage.

4 GND Ground Power supply ground 0 V. This pin provides GND return path for the device.

5 XIN Input 25 MHz fundamental mode crystal input connection. Ground this pin when crystal not connected.

6 XOUT Output 25 MHz crystal output. Float this pin when crystal not connected.

7 MR_OE# Input
Asynchronous LVCMOS/ LVTTL level input. When High, this pin acts as Master Reset to disable
the output dividers and set outputs to high impedance (HiĭZ) mode. When Low, this pin acts as
Output Enable for enabling the output buffers. Pulldown with default Low.

8 VDD Power Positive supply voltage pin connected to +3.3 V typical supply voltage.

9 OE3 Input
LVCMOS/ LVTTL level interface active High output enable pin for CLK3. Pulldown with default Low
and output disabled.

10 OE2 Input
LVCMOS/ LVTTL level interface active High output enable pin for CLK2. Pulldown with default Low
and output disabled.

11 OE1 Input
LVCMOS/ LVTTL level interface active High output enable pin for CLK1. Pulldown with default Low
and output disabled.

12 OE0 Input
LVCMOS/ LVTTL level interface active High output enable pin for CLK0. Pulldown with default Low
and output disabled.

13 GND Ground Power supply ground 0 V. This pin provides GND return path for the device.

14 VDD Power Positive supply voltage pin connected to +3.3 V typical supply voltage.

15 CLK0
HCSL or LVDS

output Noninverted clock output. (For LVDS levels see Figure 10)

16 CLK0
HCSL or LVDS

output  Inverted clock output. (For LVDS levels see Figure 10)

17 CLK1
HCSL or LVDS

output Noninverted clock output. (For LVDS levels see Figure 10)

18 CLK1
HCSL or LVDS

output  Inverted clock output. (For LVDS levels see Figure 10)

19 GND Ground Power supply ground 0 V. This pin provides GND return path for the device.

20 CLK2
HCSL or LVDS

output Noninverted clock output. (For LVDS levels see Figure 10)

21 CLK2
HCSL or LVDS

output  Inverted clock output. (For LVDS levels see Figure 10)

22 CLK3
HCSL or LVDS

output Noninverted clock output. (For LVDS levels see Figure 10)

23 CLK3
HCSL or LVDS

output  Inverted clock output. (For LVDS levels see Figure 10)

24 VDD Power Positive supply voltage pin connected to +3.3 V typical supply voltage.

25 F_SEL Input
LVCMOS/ LVTTL level Frequency Selects PCIe (100 MHz) when Low or sRIO (125 MHz) output
frequency when High. Pulldown with default of 100 MHz at outputs.

26 IREF Output
Output current reference pin. Connect to precision resistor (typical 475 �) to set internal current
reference

27 BYPASS Input
LVCMOS/ LVTTL level input. Selects PLL operation mode when Low or PLL bypass mode when
High. Pulldown with default of PLL mode.

28 VDD Power Positive supply voltage pin connected to +3.3 V typical supply voltage.
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Table 2. OUTPUT FREQUENCY SELECT FUNCTION
TABLE

Input Output

F_SEL N (Output
divider)

CLK[3:0]/CLK[3:0]#

0 5 100MHz (PCIe, default)

1 4 125MHz (sRIO)

Table 3. PLL BYPASS FUNCTION TABLE

BYPASS PLL Configuration

0 PLL Enabled (default)

1 PLL bypassed, fout = fIN/N

Table 4. MASTER RESET AND OE FUNCTION
TABLE

MR_OE# OEx [x=3:0] Function

0 (default) 0 (default) CLKx, CLKx# are High
impedance

1 CLKx Output Enabled

1 x Device reset, outputs
disabled (HiĭZ)

Table 5. INPUT REFERENCE SELECT FUNCTION
TABLE

REF_SEL Input Reference

0 Crystal, at XIN and XOUT (default)

1 Singleĭended reference clock at REF_IN

Recommended Crystal Parameters

Crystal Fundamental AT−Cut
Frequency 25 MHz
Load Capacitance 16−20 pF 
Shunt Capacitance, C0 7 pF Max
Equivalent Series Resistance 50 � Max
Initial Accuracy at 25°C ±20 ppm
Temperature Stability ±30 ppm
Aging ±20 ppm

Table 6. ATTRIBUTES

Characteristic Value

ESD Protection Human Body Model 2 kV

Internal Input Default State Resistor 51 k�

Moisture Sensitivity, Indefinite Time Out of Dray Pack (Note 1) Level 1

Flammability Rating Oxygen Index: 28 to 34 UL 94 Vĭ0 @ 0.125 in

Transistor Count 132,000

Meets or exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

1. For additional information, see Application Note AND8003/D.

Table 7. ABSOLUTE MAXIMUM RATING (Note 2)

Symbol Parameter Rating Unit

VDD Positive power supply with respect to GND +4.6 V
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Table 8. DC ELECTRICAL CHARACTERISTICS (VDD = 3.3 V ± 5%, GND = 0 V, TA = ĭ40°C to 85°C, Note 4)

Symbol Parameter Min Typ Max Unit

VDD Power Supply Voltage 3.135 3.3 3.465 V

IDD Power Supply Current when all outputs are ON, OE[3:0] = 1, FCLKOUT = 125 MHz 126 mA

IOFF Power Supply Current when all outputs are set OFF, OE[3:0] = 0 45 50 mA

VIH Input HIGH Voltage (XIN, REF_IN, REF_SEL, BYPASS, F_SEL, MR_OE#) 2.0 VDD+0.3 V

VIL Input LOW Voltage (XIN, REF_IN, REF_SEL, BYPASS, F_SEL, MR_OE#) GNDĭ0.3 0.8 V

IIH Input Leackage on logic High current at all input pins 150

.529 .90704 15.304 re
f
447.589 645.165 .9071 15.364 re
f
480.472 628.951 38.704 15.307 re
f
B
8 0 0 8 7493.0583 619.8804 T
(I59207004.5166.5 78.2362 618.1796 Tm
.08030700215.38
ET
59.754 629.858 .90709 15.35
0 T31
59.754 628.951 41.839 .9070]TJ587
BT
8 0 0 8 103.748 619.8804 Tm
-.002 Tc04.5166.5 7ckage on logic High current at allLowut pins)Tj
ET
101.594 614.495 .90709 15.35
0 T31
59.754 628.951 41.8709 15.364TJ587
411.704 614.495 .908 73.03157414.495 .9042(V)26 Tc04.5166.5 71 Tf
.5788 0 TD
-.0052 Tc
640
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Table 9. AC ELECTRICAL CHARACTERISTICS (VDD = 3.3 V ± 5%, GND = 0 V, TA = ĭ40°C to 85°C, Note 12)

Symbol Parameter Conditions Min Typ Max Unit

fCLKIN Clock/ Crystal input frequency 25
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PHASE NOISE

Figure 3. Typical Phase Noise Plot at 100 MHz (fCLKIN = 25 MHz Crystal , fCLKOUT = 100 MHz, 
RMS Phase Jitter = 172 fs for Integration Range of 1.875 MHz to 20 MHz, Output Termination = HCSL type)

Figure 4. Typical Phase Noise Plot at 125 MHz (fCLKIN = 25 MHz Crystal , fCLKOUT = 125 MHz, 
RMS Phase Jitter = 155 fs for Integration Range of 1.875 MHz to 20 MHz, Output Termination = HCSL type)
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PHASE NOISE

Figure 5. Typical Phase Noise Plot at 100 MHz (fCLKIN = 25 MHz Crystal , fCLKOUT = 100 MHz, 
RMS Phase Jitter =  389 fs for Integration Range of 12 kHz to 20 MHz, Output Termination = HCSL type)

Figure 6. Typical Phase Noise Plot at 125 MHz (fCLKIN = 25 MHz Crystal , fCLKOUT = 125 MHz, 
RMS Phase Jitter =  383 fs for Integration Range of 12 kHz to 20 MHz, Output Termination = HCSL type)
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APPLICATION INFORMATION

Crystal Input Interface
Figure 7 shows the NB3N51044 device crystal oscillator

interface using a typical parallel resonant crystal. The device
crystal connections should include pads for small capacitors
from X1 to ground and from X2 to ground. These capacitors,
C1 and C2, need to consider the stray capacitances of the
board and are used to match the nominally required crystal
load capacitance CL. A parallel crystal with loading
capacitance CL = 18 pF would use C1 = 26 pF and C2 = 26 pF

as nominal values, assuming approximately 2 pF of stray
capacitance per trace and approximately 8 pF of internal
capacitance.

CL = (C1 + Cstray + Cin) / 2; C1 = C2
The frequency accuracy and duty cycle skew can be

fine-tuned by adjusting the C1 and C2 values. For example,
increasing the C1 and C2 values will reduce the operational
frequency.

Figure 7. Crystal Interface Loading
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Figure 11. HCSL Differential Measurement of tR/tF
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