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LMKOO804EVM User’'s Guide

Introduction

The LMKO00804 is a low skew, high performance clock fanout buffer, which distributes up to four
LVCMOS/LVTTL outputs (3.3 V, 2.5V, 1.8V, or 1.5 V levels). The clocks are derived from one of two
selectable inputs, which can accept differential or single-ended input signals.

This evaluation module (EVM) is designed to demonstrate the functionality and electrical performance of
the LMK00804 device. For optimum performance, the board is equipped with 50-ohm SMA connectors
and 50-ohm controlled impedance traces.

Table 1. Device and Package Configurations

DESIGNATOR IC PACKAGE
Ul LMK00804 PW-16 (TSSOP 16 pin)

Features

» Easy to use evaluation board to fan-out up to four LVCMOS clocks with low phase noise/jitter

e Accepts differential or single-ended/LVCMOS input clock

» Device control pins configurable through jumpers

* Board power at 3.3-V for VDD and VDDO (single supply) or 2.5-/1.8-/1.5-V for VDDO (dual supply)

Setup

This section describes the jumpers and connectors on the EVM as well and how to properly connect, set
up and use the LMKOO804EVM.

Input/ Output Connector Description

Connectors:

» LVCMOS_CLK SMA connector is used to interface an external single-ended clock input (50Q source
impedance) to the LVCMOS_CLK input of the device.

e CLK and nCLK SMA connectors are used to interface an external AC-coupled clock input to the
second of the two differential input pairs (CLK1, nCLK1) of the device.

* QO and Q3 SMA connectors are used to distribute two of the four LVCMOS clock outputs. The other
two clock outputs are not connected to the traces, so their SMA connectors are not populated by
default.

Power Supply Test Points:

» Vdd test point is used to connect 3.3-V power to the VDD supply of the board/device.

* Vddo test point is used to connect 3.3-/2.5-/1.8-/1.5-V power to the VDDO supply of the board/device.

* GND test point is used to connect the power supply ground to GND of the board/device.

Jumpers:

* CLK_SEL selects between one of the two selectable inputs.
— 0 (position 1-2) = Select LVCMOS_CLK input
— 1 (position 2-3) = Select CLK/nCLK input
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* CLK_EN selects between U1 clock enabled or disabled modes.
— 0 (position 1-2) = Clock Disabled (output drivers still enabled)
— 1 (position 2-3) = Clock Enabled (normal operation)

* OUT_EN selects between U1 output enable or disable modes.
— 0 (position 1-2) = Outputs Disabled (Hi-Z)
— 1 (position 2-3) = Outputs Enabled

3.2 Equipment
With this EVM, one could distribute any one of two clocks to up to 4 LVCMOS outputs. Therefore, a
minimum of one clock source is needed and appropriate test equipment to observe or measure the
outputs.

3.3 Operation

Power with Single Supply (Vdd = vddo = 3.3 V):

Before applying any clock inputs, short Vddo_SEL jumper pins 1-2 to set Vdd=Vddo and supply the board
with 3.3V and ground at Vdd and GND test points. Make sure the total supply current (Idd+lddo) being
drawn is less than 26 mA without any output loading.

Alternative Power with Separate Core and Output Supplies (Vdd = 3.3V, Vddo = 3.3-/2.5-/1.8-/1.5-V):

Before applying any clock inputs, short Vddo_SEL jumper pins 2-3 to allow Vdd & Vddo to be powered
separately and supply the board with Vdd=3.3V, Vddo=3.3-/2.5-/1.8-/1.5-V, and GND. Make sure the Idd
current is less than 21 mA and Iddo current is less than 5 mA without any output loading.

Inputs:

Figure 1 shows the LMK00804 input structure and default on-board input termination. The internal 51kQ
pull-up and pull-down resistors on CLK/nCLK work with the external 50Q termination resistors, which
causes the device inputs to be biased to about 1.1V. Therefore, AC-coupled clock sources from 0.15Vpp-
1.3Vpp (50Q terminated) can be tied to CLK/NCLK clock inputs directly. The input SMAs expect a 100Q
differential clock source. Note that with the default input configuration, the differential input has only very
small offset voltage (~3.2mV) so that when the selected clock inputs are left open/floating, the outputs
could have the tendency to chatter.

With DC-coupled clock sources, use a “DC-block” at the input SMAs to ensure DUT input voltage range
compliance. Alternatively, adjust the clock source DC bias (if available) to make sure the LMK00804 input
voltage range is not violated.

LMK00804
R1
o .| --_.
CLK CLK .
SMA @ A4 | :
C11 R4 51k | |
0.1mF 49.9 Vee | Input 1
r' R6 : Buffer :
. 49.9 51k |
n nCLK | |
sua (O ’\/F\{/7\/ o
51k
0 I T
R10 | !
LVCMOS_ 0 CLK ! Input !
CLK SMA @ VWV R11 | Buffer :
29.9 51k : |
| |

Figure 1. On-board Input Termination with Internal Pull-up/Pull-down Resistors
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The clock inputs can accommodate a differential input or single-ended input signal with the proper
external input termination using the various component options on the board. Refer to the datasheet for
input interface application circuits.

To achieve the best possible additive jitter and noise floor performance, it is recommended to drive the
CLK/nCLK pair using an input signal with fast slew rate of 3 V/ns (differential) or higher. Driving the input
with a lower slew rate can degrade the additive jitter and noise floor performance. For this reason, a
differential input signal (e.g. LVPECL), is recommended because it typically provides higher slew rate and
common-mode noise rejection compared to a single-ended input (e.g. LVCMOS/LVTTL or sine-wave).

The LVCMOS_CLK input is terminated on-board with 50 Q to ground (R11), and can accommodate a
single-ended input source expecting a 50 Q load. When connecting a source-terminated LVCMOS input
that expects a high-impedance input, remove R11 to disconnect the 50 Q termination.

Outputs:

All four LVCMOS outputs (Rout = 7 Q typ) are configured with 43Q) series resistors for source termination
(Ro + Rs = 50 Q) and routed via 50 Q traces. By default, two of the four output traces are configured with
SMA connectors, which can be connected through a 50Q coax cable to a high-impedance load/receiver,
such as a 1-MQ scope input. When driving a high-impedance load, the output voltage swing measured at
the load should be nearly rail-to-rail (GND to Vddo) over the specified operating frequency. When driving a
50-ohm load, the output voltage swing will be attenuated by about 50% (GND to Vddo/2) due to the
divider formed source and load resistors.

6
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4 PCB Layout
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Figure 2. Top Layer
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Figure 3. Inner Layer 2 (Ground Plane, Inverted)
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Figure 4. Inner Layer 3 (Vdd (Left) and Vddo (Right) Power Planes, Inverted)
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5 Schematic
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Figure 6. LMKOO804EVM Schematic
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6 Bill of Materials

Table 2. LMKOO804EVM Bill of Materials

Designator Qty Value Description Pkg Ref Part Number Manufacturer
IPCB 1 Printed Circuit Board SV600950 Any
CAP, CERM, 10uF, 10V,
C1, C9 2 10uF +/-10%, X5R, 0805 0805 C0805C106K8PACTU Kemet
CAP, CERM, 0.1uF, 10V,
C3,C12,C14 3 0.1uF +/-10%. X5R, 0402 0402 C1005X5R1A104K TDK
CAP, CERM, 1uF, 10V,
C4, C13 2 1uF +/-10%, X5R, 0603 0603 C1608X5R1A105K TDK
CAP, CERM, 0.1uF, 16V,
Cl1 1 0.1uF +/-5%. X7R, 0603 0603 0603YC104JAT2A AVX
C18, R1, 9 '
R7. R10 4 0 RES, 0 ohm, 5%, 0.1W, 0603 0603 CRCWO06030000Z0EA Vishay-Dale
CLKEN, Sullins
CLKSEL, 4 1x3 | Header, TH, 100mil, 1x3, Gold PBCO3SAAN PBCO3SAAN Connector
OUTEN, plated, 230 mil above insulator Solutions
VddoSEL
CLK, Emerson
LVCMOS _ Connector, SMT, End launch
CLK, nCLK, 5 50 Ohm SMA 50 ohm SMA 142-0701-806 N;(t)vv\\llzl;k
Q0, Q3
CLKEN_2-3,
CLKSEL_2-3, Shunt, 100mil,
OUTEN 2-3, 4 1x2 Gold plated, Black Shunt 969102-0000-DA 3M
VddoSEL_1-2
FID1, FID2, Fiducial mark. There is N
FID3 3 nothing to buy or mount. Fiducial N/A N/A
GND, GND1, Test Point, Compact, Black Compact
GND2 3 | Black Black, TH Testpoint 5006 Keystone
H1, H2, Machine Screw, Round, #4-40 B&F Fastener
H3, H4 4 x 1/4, Nylon, Philips panhead Screw NYPMS4400025PH Supply
H5, H6, Standoff, Hex, 0.5"L #4-40
H7. H8 4 Nylon Standoff 1902C Keystone
Thermal Transfer Printable PCB Label
LBL1 1 Labels, 0.650" W x 0.200" H - 0.650"H X 0.200"W THT-14-423-10 Brady
10,000 per roll ' ’
0
R2, R5, R9 3 1.0k RES, 1.0k 82?3 5%, 0.1W, 0603 CRCWO06031K00JNEA Vishy-Dale
0,

R4, R6,R1L | 3 | 499 | RES499 828‘3’ 1%, 0.1W, 0603 CRCWO60349R9IFKEA Vishy-Dale
R20, R21, RES, 43.0 ohm, 1%, 0.1W, Yageo
R22. R23 4 43.0 0603 0603 RCO0603FR-0743RL America

Low Skew, 1-to-4,
Differential/L\VCMOS-to- Texas
vl 1 LVCMOS/LVTTL Fanout PWOO16A LMK00804PW Instruments
Buffer, PWO016A
Vvdd 1 Red Test Point, TH, Compact, Red Keystone5005 5005 Keystone
Vddo 1 Orange Test Pomé TH, Compact, Keystone5008 5008 Keystone
range
CAP, CERM, 0.1uF, 16V,
C7,C8 0 0.1uF +/-5%. X7R, 0603 0603 0603YC104JAT2A AVX
Emerson
01, Q2 0 | 50 Ohm | Connector, SMT, End launch SMA 142-0701-806 Network
SMA 50 ohm
Power
0
R3, R8 0 1.0k RES, 1.0k 82?3 5%, 0.1W, 0603 CRCWO06031K00JNEA Vishy-Dale
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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 JESDA48, 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.

Tl 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 Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl 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.

Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl 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 Tl 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.
Tl 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 Tl 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 Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl 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 Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl 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.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl 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
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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