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Figure 1. Block Diagram
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Table 1. KEY SPECIFICATIONS

Description Specification

Supply Voltages VDD = 3.3 V / 2.5 V

Frequency Range For 2.5 V Supply
For 3.3 V Supply

6.0 MHz < CLKIN < 12 MHz
6.0 MHz < CLKIN < 13 MHz

Cycle--to--Cycle Jitter 200 ps (maximum)

Output Duty Cycle 45/55% (worst case)

Modulation Rate Equation FIN/256

Frequency Deviation 1% @ 10 MHz

Figure 2. Pin Configuration
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Table 2. PIN DESCRIPTION

Pin # Pin Name Type Description

1 REFOUT/2 O Buffered and divided by 2 output of the input frequency.

2 XOUT O Crystal connection. If using an external reference, this pin must be left unconnected.

3 XIN/CLKIN I Crystal connection or external reference frequency input. This pin has dual functions. It can be
connected either to an external crystal or an external reference clock.

4 VDD P Power supply for the entire chip.

5 ModOUT O Spread spectrum clock output.

6 VSS P Ground connection.



NB2969A

http://onsemi.com
3

Figure 3. Modulation Profile

Table 3. MAXIMUM RATINGS

Symbol Description Rating Unit

VDD, VIN Voltage on any pin with respect to Ground 0.5 to +7.0 V

TSTG Storage Temperature --65 to +125 C

TA Operating Temperature 0 to 70 C

Ts Max. Soldering Temperature (10 sec) 260 C

TJ Junction Temperature 150 C

TDV Static Discharge Voltage (As per MIL--STD--883, Method 3015) 2 kV

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
RecommendedOperatingConditions is not implied. Extended exposure to stresses above theRecommendedOperatingConditionsmay affect
device reliability.
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Table 4. DC ELECTRICAL CHARACTERISTICS FOR 2.5 V SUPPLY (Test Conditions: All parameters are measured at room
temperature 25C)

Symbol Description Min Typ Max Unit

VIL Input LOW Voltage GND -- 0.3 0.8 V

VIH Input HIGH Voltage 2.0 VDD + 0.3 V

IIL Input LOW Current --35 mA

IIH Input HIGH Current 35 mA

IXOL XOUT Output LOW Current (@ 0.5 V, VDD = 2.5 V) 3.0 mA

IXOH XOUT Output HIGH Current (@ 2.5 V, VDD = 2.5 V) 3.0 mA

VOL Output LOW Voltage (VDD = 2.5 V, IOL = 8.0 mA) 0.6 V

VOH Output HIGH Voltage (VDD = 2.5 V, IOH = 8.0 mA) 1.8 V

IDD Static Supply Current (Note 1) 1.0 mA

ICC Dynamic Supply Current (2.5 V, 10 MHz, and No Load) 2.5 mA

VDD Operating Voltage 2.375 2.5 2.625 V

tON Powerup Time (first locked cycle after powerup) (Note 2) 5.0 mS

ZOUT Clock Output Impedance 50 Ω

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 lfpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

1. XIN/CLKIN pin is pulled low.
2. VDD and XIN/CLKIN input are stable.

Table 5. AC ELECTRICAL CHARACTERISTICS FOR 2.5 V SUPPLY

Symbol Description Min Typ Max Unit

CLKIN Input Frequency 6.0 12 MHz

ModOUT Output Frequency 6.0 12 MHz

fd Frequency Deviation Input Frequency = 6.0 MHz
Input Frequency = 12 MHz

1.47
0.78

%

tLH (Note 3) Output Rise Time (measured at 0.7 V to 1.7 V) 0.7 1.4 1.7 ns

tHL (Note 3) Output Fall Time (measured at 1.7 V to 0.7 V) 0.4 0.9 1.1 ns

tJC Jitter (Cycle--to--Cycle) 200 ps

tD Output Duty Cycle 45 50 55 %

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 lfpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

3. tLH and tHL are measured at capacitive load of 15 pF.
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Table 6. DC ELECTRICAL CHARACTERISTICS FOR 3.3 V SUPPLY (Test Conditions: All parameters are measured at room
temperature 25C)

Symbol Description Min Typ Max Unit

VIL Input LOW Voltage GND -- 0.3 0.8 V

VIH Input HIGH Voltage 2.0 VDD + 0.3 V

IIL Input LOW Current --35 mA

IIH Input HIGH Current 35 mA

IXOL XOUT Output LOW Current (@ 0.4 V, VDD = 3.3 V) 3.0 mA

IXOH XOUT Output HIGH Current (@ 2.5 V, VDD = 3.3 V) 3.0 mA

VOL Output LOW Voltage (VDD = 3.3 V, IOL = 8.0 mA) 0.4 V

VOH Output HIGH Voltage (VDD = 3.3 V, IOH = 8.0 mA) 2.5 V

IDD Static Supply Current (Note 4) 1.1 mA

ICC Dynamic Supply Current (3.3 V, 10 MHz, and No Load) 3.5 mA

VDD Operating Voltage 2.7 3.3 3.6 V

tON Powerup Time (first locked cycle after powerup) (Note 5) 5.0 mS

ZOUT Clock Output Impedance 45 Ω

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 lfpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

4. XIN/CLKIN pin is pulled low.
5. VDD and XIN/CLKIN input are stable.

Table 7. AC ELECTRICAL CHARACTERISTICS FOR 3.3 V SUPPLY

Symbol Description Min Typ Max Unit

CLKIN Input Frequency 6.0 13 MHz

ModOUT Output Frequency 6.0 13 MHz

fd Frequency Deviation Input Frequency = 6.0 MHz
Input Frequency = 13 MHz

1.47
0.72

%

tLH (Note 6) Output Rise Time (measured at 0.8 V to 2.0 V) 0.4 1.2 1.5 ns

tHL (Note 6) Output Fall Time (measured at 2.0 V to 0.8 V) 0.4 1.0 1.2 ns

tJC Jitter (Cycle--to--Cycle) 200 ps

tD Output Duty Cycle 45 50 55 %

NOTE: Device will meet the specifications after thermal equilibrium has been established when mounted in a test socket or printed circuit
board with maintained transverse airflow greater than 500 lfpm. Electrical parameters are guaranteed only over the declared
operating temperature range. Functional operation of the device exceeding these conditions is not implied. Device specification limit
values are applied individually under normal operating conditions and not valid simultaneously.

6. tLH and tHL are measured at capacitive load of 15 pF.
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Figure 4. Typical Crystal Oscillator Circuit
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Table 8. TYPICAL CRYSTAL SPECIFICATIONS

Fundamental AT Cut Parallel Resonant Crystal

Nominal Frequency 8.0 MHz

Frequency Tolerance 50 ppm or better at 25C

Operating Temperature Range --25C to +85C

Storage Temperature --40C to +85C

Load Capacitance 18 pF

Shunt Capacitance 7 pF Maximum

ESR 25 Ω
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ORDERING INFORMATION

Device Marking Temperature Range Package Shipping† Availability

NB2969ASNR2 E0C 0C -- 70C TSOP--6
(TSOT--23--6)

2500 Tape & Reel Now

NB2969ASNR2G E0C 0C -- 70C TSOP--6
(TSOT--23--6)
(Pb--Free)

2500 Tape & Reel Contact
Sales

Representative

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994.
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