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Features

• Three copies of 13.5-MHz clock
• One copy of 25-MHz clock
• One copy of 24.576-MHz clock

• One copy of 10-MHz clock
• 27-MHz reference frequency (Including crystal)
• Output Enable function
• Available in a 150-mil SOIC package

Block Diagram Pin Configuration

Note:
1. Internal pull-up resistors present on input marked with *. 

Design should not solely rely on internal resistors.
2. No internal capacitors are provided at pins X1 and X2
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Overview

The CY24240 is a highly integrated frequency timing genera-
tor, supplying all the required clock sources for the Microsoft
XBox design.

Pin Definitions

Pin Name Pin No.
Pin 

Type Pin Description

X1 1 I/O Crystal connection: This pin has dual functions. It can be used as an external 
27-MHz crystal connection or as an external reference frequency input.

X2 2 I/O Crystal connection: A connection for an external 27-MHz crystal. If using an ex-
ternal reference, this pin must be left unconnected.

F25M 12 O 25 MHz Clock Output: When the reference frequency is 27 MHz, this pin provides 
a fixed 25-MHz clock output. 

F24M 10 O 24 MHz Clock Output: When the reference frequency is 27 MHz, this pin provides 
a fixed 24.576-MHz clock output.

F13M0:2 5, 6, 7 O 13.5 MHz Clock Outputs: When the reference frequency is 27 MHz, these pins 
provide fixed 13.5-MHz clock outputs. 

F10M 16 O 10 MHz Clock Output: When the reference frequency is 27 MHz, this pin provides 
a fixed 10-MHz clock output. This output is not affected by the OE logic input.

OE 11 I Output Enable Input: Hold HIGH for normal operation. When held to ground, the 
outputs (excluding 10-MHz output) are held LOW. An internal pull up is present on 
this input.

VDD 3, 8, 13, 15 P Power Connection: Power supply. Connect to 3.3V.

GND 4, 9, 14 G Ground Connections: Connect all ground pins to the common system ground 
plane.



CY24240

Document #: 38-07267  Rev. ** Page 3 of 6

DC Electrical Characteristics

AC Electrical Characteristics
TA = 0°C to +70°C, VDDQ3 = 3.3V±5%, fXTL = 27 MHz
AC clock parameters are tested and guaranteed over stated operating conditions using the stated lump capacitive load at the
clock output.[3]

Absolute Maximum DC Power Supply

Parameter Description Min. Max. Unit

TO Operating Temperature 0–70 °C

DC Operating Requirements

Parameter Description Condition Min. Typ. Max. Unit

VDD Supply Voltage 3.3V±5% 3.13 3.30 3.47 V

IDD Supply Current 0<Vin<VDD3 TBD mA

VIL Input Low Voltage Ioh=(–1 mA) 0.8 V

VOH Input High Voltage Ioh=(–1 mA) 2.0 V

VOH Output High Voltage Ioh=(–1 mA) 3.0 V

VOL Output Low Voltage Iol=(1 mA) 0.3 V

AC Electrical Characteristics 

Parameter Description Min. Typ. Max. Unit

FREF X1 clock Synthesizer Reference Frequency 27.000 MHz

FTOL Reference Frequency Tolerance 25 ppm

FOUT1A/B/C Reference Clock Output specifications

FOUTR Frequency 13.5 MHz

DCR Duty Cycle[3] 45 50 55 %

tRH Clock High Time[4] 33 41 ns

tRL Clock Low Time[5] 33 41 ns

tRJ Clock to Clock Jitter[6] 200 pF

CLR Load Capacitance 2 7 pF

tRF/tRR Rise/Fall Time[8,9]

CL = 2 pF
CL = 4 pF

500
3000

ps

FOUT2 Audio Clock Output Specifications

FOUTA Frequency 24.576 MHz

DCA Duty Cycle[3] 45 50 55 %

tAH Clock High Time[4] 18.3 22.4 ns

tAL Clock Low Time[5] 18.3 22.4 ns

tAJ Clock to Clock Jitter[6] 300 pF

CLA Load Capacitance 10 pF

tAF/tAR Rise/Fall Time (CL = 10 pF)[8,9] 1 4 ns

FOUT3 Ethernet Clock Output Specifications

FOUTE Frequency 25 MHz

DCE Duty Cycle[3] 35 50 65 %

tEH Clock High Time[4] 14 26 ns

tEL Clock Low Time[5] 14 26 ns

tEJ Clock to Clock Jitter[6] 300 pF

CLE Load Capacitance 10 pF
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tEF/tER Rise/Fall Time (CL = 3 pF)[8,9] 1 4 ns

FOUT4 SMC Clock Output Specifications

FOUTS Frequency 10 MHz

DCS Duty Cycle[3] 25 50 75 %

tSH Clock High Time[4] 25 75 ns

tSL Clock Low Time[5] 25 75 ns

CLS Load Capacitance 15 pF

tSF/tSR Rise/Fall Time (CL = 15 pF) [8,9] 15 ns

Reference Oscillator and Crystal Parameters

 FO Frequency[9] 27.00 MHz

CXTAL Load Capacitance[10] 6 pF

RESR Effective Series Resistance 40 150 Ohm
Notes:
3. This specification is provided for reference only. The controlling specifications are the clock high and low times.
4. Time measured from the rising edge crossing VOH to the falling edge crossing VOL.
5. Time measured from the rising edge crossing VOL to the falling edge crossing VOH.
6. The absolute difference in period between any two consecutive clock cycles.
7. Time measured from 10% to 90% points on the rising or falling edge of the waveform.
8. Rise and fall time is measured at the clock input being driven, and may be achieved with suitable series resistance introduced between the clock output driver 

and the clock input.
9. For best performance and accurate frequencies from this device, it is recommenced but not mandatory that the chosen crystal meets or exceeds these 

specifications.
10. Larger values may cause this device to exhibit oscillator startup problems.

AC Electrical Characteristics  (continued)

Parameter Description Min. Typ. Max. Unit

Ordering Information

Ordering Code
Package 

Name Package Type

CY24240 PVC 16-pin SSOP (150 mils)
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Package Diagram 

16-Pin Shrink Small Outline Package (SOIC, 150 mils)
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