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DEVICE INFORMATION

PACKAGE
INY 1 8 JvDD
SSC_SELOJ 2 7 JOE
ssc_SeL1] 3 cpesses-al - o 4oy
GND | 4 5 |FS
PIN FUNCTIONS
SIGNAL PIN TYPE DESCRIPTION
IN 1 | LVCMOS clock input
ouT 6 (@) LVCMOS clock output
SSC_SELO, 1 2,3 | Spread selection pins, internal pullup
OE 7 | Output enable, internal pullup
FS 5 | Frequency multiplication selection, internal pullup
VDD 8 Power 3.3-V power supply
GND 4 Ground Ground
ORDERING INFORMATION
Ta PACKAGE ORDERABLE PART NUMBER TOP-SIDE MARKING
—40°C to 105°C TSSOP 2000 CDCS503TPWRQ1 CS503Q

PACKAGE THERMAL RESISTANCE FOR TSSOP (PW) PACKAGE
over operating free-air temperature range (unless otherwise noted)®

THERMAL AIRFLOW (CFM)
PW 8-PIN TSSOP UNIT
0 150 250 500
High K 149 142 138 132
Raia °CIW
Low K 230 185 170 150
5 High K 65 o
8Jc Low K 69
(1) The package thermal impedance is calculated in accordance with JESD 51 and JEDEC2S2P (high-k board).
THERMAL INFORMATION
1 CDCS503TPWRQ1
THERMAL METRIC® UNIT
PW (8 PINS)
03a Junction-to-ambient thermal resistance 179.9
8ictop Junction-to-case (top) thermal resistance 64.9
038 Junction-to-board thermal resistance 108.7 CAW
Wit Junction-to-top characterization parameter 9
Wig Junction-to-board characterization parameter 107
B3chot Junction-to-case (bottom) thermal resistance n/a

(1) BXESNEHFREENESRFER , 5 IC HRREE NARE (XS : SPRAS3 ).

Copyright © 2012, Texas Instruments Incorporated
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ABSOLUTE MAXIMUM RATINGS®
over operating free-air temperature range (unless otherwise noted)

VALUE UNIT
Vpp Supply voltage range -0.5t04.6 Y
VN Input voltage range -0.5t04.6 \%
Vout Output voltage range -0.5t04.6 \%
IiN Input current (V, <0, V, > Vpp) 20 mA
lout Continuous output current 50 mA
Tst Storage temperature range —65 to 150 °C
T, Maximum junction temperature 125 °C
ESD Rating | Human-body model (HBM) AEC-Q100 classification level H2 15 kv
Charged-device model (CDM) AEC-Q100 classification level C3B 750 Y

(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.

4 Copyright © 2012, Texas Instruments Incorporated
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RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Vpp Supply voltage 3 3.6 \%
FS=0 8 32
fin Input frequency Fs—1 p > MHz
Vi Low-level input voltage LVCMOS 0.3 Vpp \%
Vi High-level input voltage LVCMOS 0.7 Vpp \%
\ Input voltage threshold LVCMOS 0.5 Vpp \%
C. Output load test LVCMOS 15 pF
lon/loL Output current +12 mA
Ta Operating free-air temperature -40 105 °C
DEVICE CHARACTERISTICS
over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Ibp Device supply current fout = 20 MHz; FS = 0, no SSC 19 mA
fout = 70 MHz; FS = 1, SSC = 2% 22
fout Output frequency FS=0 8 32 MHz
FS=1 32 108
IH LVCMOS input current V| =Vpp; Vpp = 3.6 V 10 MA
I LVCMOS input current Vi=0V;Vpp=3.6V -10 MA
loy =-0.1mA 29
VoH LVCMOS high-level output voltage loh=-8mA 2.4 \%
loy = - 12 mA 22
loL = 0.1 mA 0.1
VoL LVCMOS low-level output voltage loL =8 mA 0.5 \%
loL =12 mA 0.8
loz High-impedance-state output current OE = Low -2 2 MA
tircc)  Cycle to cycle jitter® fout = 108 MHz; FS = 1, 110 ps
SSC = 1%, 10000 Cycles
t/te Rise and fall time® 20%—-80% 0.75 ns
Ogc Output duty cycle@ 45% 55%
fmop Modulation frequency 30 kHz

(1) Measured with Test Load, see Figure 3.
(2) Not production tested.

Copyright © 2012, Texas Instruments Incorporated 5
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Figure 2. Ipp vs Input Frequency, Ve = 3.3V, SSC = 2%,
Output Loaded With Test Load

APPLICATION INFORMATION

SSC MODULATION

The exact implementation of the SSC modulation plays a vital role for the EMI reduction. The CDCS503-Q1
device 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: f,4 = iy / 620

PARAMETER MEASUREMENT INFORMATION

Vbp

cDCcs503-Q1  1kQ

$10pF

Figure 3. Test Load

Copyright © 2012, Texas Instruments Incorporated
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PARAMETER MEASUREMENT INFORMATION (continued)

CDCS503-Q1

Typical Driver Series Termination

Impedance ~18Q
~32Q

Figure 4. Load for 50-Q Board Environment

Copyright © 2012, Texas Instruments Incorporated 7
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REVISION HISTORY

Changes from Revision A (June 2012) to Revision B Page
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire Top-Side Marking for that device.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CDCS503-Q1 :
o Catalog: CDCS503

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@ Drawing Qty @ €} @
CDCS503TPWRQ1 ACTIVE TSSOP PW 8 2000 Green (RoHS CUNIPDAU  Level-3-260C-168 HR ~ -40 to 105 CS503Q
& no Sh/Br)

Addendum-Page 1
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O Qf Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CDCS503TPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 | 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CDCS503TPWRQ1 TSSOP PW 8 2000 367.0 367.0 35.0
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. 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.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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.
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EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

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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