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Clock Buffer/Clock Multiplier With Optional SSC

• Consumer and Industrial Applications• Part of a Family of Easy to use Clock
requiring EMI reduction through SpreadGenerator Devices With Optional SSC
Spectrum Clocking and/ or Clock• Clock Multiplier With Selectable Output MultiplicationFrequency and Selectable SSC

• SSC Controllable via 2 External Pins
– ±0%, ±0.5%, ±1%, ±2% Center Spread

• Frequency Multiplication Selectable Between
x1 or x4 With One External Control Pin

• Output Disable via Control Pin
• Single 3.3V Device Power Supply
• Wide Temperature Range –40°C to 85°C
• Low Space Consumption by 8 Pin TSSOP

Package

The CDCS503 is a spread spectrum capable, LVCMOS Input Clock Buffer with selectable frequency
multiplication.

It shares major functionality with the CDCS502 but utilizes a LVCMOS input stage instead of the crystal input
stage of the CDCS502. Also an Output Enable pin has been added to the CDCS503.

The device accepts a 3.3V LVCMOS signal at the input.

The input signal is processed by a PLL, whose output frequency is either equal to the input frequency or
multiplied by the factor of 4.

The PLL is also able to spread the clock signal by ±0%, ±0.5%, ±1% or ±2% centered around the output clock
frequency with a triangular modulation.

By this, the device can generate output frequencies between 8MHz and 108MHz with or without SSC.

A separate control pin can be used to enable or disable the output. The CDCS503 operates in 3.3V environment.

It is characterized for operation from –40°C to 85°C, and available in an 8-pin TSSOP package.
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FUNCTION TABLE
OE FS SSC_SEL 0 SSC_SEL 1 SSC AMOUNT fOUT/fIN fOUT at fin = 27 MHz
0 x x x x x 3-state
1 0 0 0 ±0.00% 1 27 MHz
1 0 0 1 ±0.50% 1 27 MHz
1 0 1 0 ±1.00% 1 27 MHz
1 0 1 1 ±2.00% 1 27 MHz
1 1 0 0 ±0.00% 4 108 MHz
1 1 0 1 ±0.50% 4 108 MHz
1 1 1 0 ±1.00% 4 108 MHz
1 1 1 1 ±2.00% 4 108 MHz

PIN FUNCTIONS
SIGNAL PIN TYPE DESCRIPTION
IN 1 I LVCMOS Clock input
OUT 6 O LVCMOS Clock Output
SSC_SEL 0, 1 2, 3 I Spread Selection Pins, internal pull-up
OE 7 I Output Enable, internal pull-up
FS 5 I Frequency Multiplication Selection, internal pull-up
VDD 8 Power 3.3V Power Supply
GND 4 Ground Ground

over operating free-air temperature range (unless otherwise noted) (1)

THERMAL AIRFLOW (CFM)
CDCS503PW 8-PIN TSSOP UNIT

0 150 250 500
High K 149 142 138 132

RθJA °C/W
Low K 230 185 170 150
High K 65

RθJC °C/W
Low K 69

(1) The package thermal impedance is calculated in accordance with JESD 51 and JEDEC2S2P (high-k board).
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ABSOLUTE MAXIMUM RATINGS

RECOMMENDED OPERATING CONDITIONS

DEVICE CHARACTERISTICS
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over operating free-air temperature range (unless otherwise noted)

VALUE UNIT
VDD Supply voltage range –0.5 to 4.6 V
VIN Input voltage range (1) –0.5 to 4.6 V
Vout Output voltage range (1) –0.5 to 4.6 V
IIN Input current (VI < 0, VI > VDD) 20 mA
Iout Continuous output current 50 mA
TST Storage temperature range –65 to 150 °C
TJ Maximum junction temperature 125 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

MIN NOM MAX UNIT
VDD Supply voltage 3.0 3.6 V

FS = 0 8 32
fIN Input frequency MHz

FS = 1 8 27
VIL Low level input voltage LVCMOS 0.3 VDD V
VIH High level input voltage LVCMOS 0.7 VDD V
VI Input voltage threshold LVCMOS 0.5 VDD V
CL Output load test LVCMOS 15 pF
IOH/IOL Output current ±12 mA
TA Operating free-air temperature -40 85 °C

over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fout = 20 MHz; FS = 0, no SSC 19

IDD Device supply current mA
fout = 70 MHz; FS = 1, SSC = 2% 22
FS = 0 8 32

fOUT Output frequency MHz
FS = 1 32 108

IIH LVCMOS input current VI = VDD; VDD = 3.6 V 10 µA
IIL LVCMOS input current VI = 0 V; VDD = 3.6 V –10 µA

IOH = - 0.1mA 2.9
VOH LVCMOS high-level output voltage IOH = - 8mA 2.4 V

IOH = - 12mA 2.2
IOL = 0.1mA 0.1

VOL LVCMOS low-level output voltage IOL = 8mA 0.5 V
IOL = 12mA 0.8

IOZ High- impedance-state output current OE = Low –2 2 µA
tJIT(C-C) Cycle to cycle jitter (1) fout = 108 MHz; FS = 1, 110 ps

SSC = 1%, 10000 Cycles
tr/tf Rise and fall time (1) 20%–80% 0.75 ns
Odc Output duty cycle 45% 55%
fMOD Modulation frequency 30 kHz

(1) Measured with Test Load, see Figure 2.
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Figure 1. IDD vs Input Frequency, VCC = 3.3V, SSC = 2%,
Output Loaded With Test Load
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APPLICATION INFORMATION

SSC MODULATION

PARAMETER MEASUREMENT INFORMATION

VDD

1 kWCDCS503

LVCMOS

1 kW 10 pF

LVCMOS LVCMOS

CDCS503

Typical Driver
Impedance

~ 32 W

Series Termination

~ 18 W

Z = 50L W

CDCS503
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The exact implementation of the SSC modulation plays a vital role for the EMI reduction. The CDCS503 uses a
triangular modulation scheme implemented in a way that the modulation frequency depends on the VCO
frequency of the internal PLL and the spread amount is independent from the VCO frequency.

The modulation frequency can be calculated by using one of the below formulas chosen by frequency
multiplication mode.

FS = 0: fmod = fIN / 708
FS = 1: fmod = fIN / 620

Figure 2. Test Load

Figure 3. Load for 50-Ω Board Environment
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PACKAGE OUTLINE
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4221848/A   02/2015

TSSOP - 1.2 mm max heightPW0008A
SMALL OUTLINE PACKAGE

NOTES: 
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice. 
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm per side. 
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-153, variation AA.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
 

METALSOLDER MASK
OPENING

NON SOLDER MASK
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METAL UNDER
SOLDER MASK

SOLDER MASK
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EXAMPLE STENCIL DESIGN
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TSSOP - 1.2 mm max heightPW0008A
SMALL OUTLINE PACKAGE

NOTES: (continued)
 
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
    design recommendations.   
9. Board assembly site may have different recommendations for stencil design.
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE:10X



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2015, Texas Instruments Incorporated
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