MICROCHIP

PL102-10

Low Skew Output Buffer

Features

* Frequency Range:
- 15 MHz to 170 MHz @ 3.3V
- 15 MHz to 145 MHz @ 2.5V

* Internal Phase Locked Loop Allows Spread
Spectrum Modulation on Reference Clock to Pass
to Outputs

» Zero Input-to-Output Delay

» Less than 700 ps Device-to-Device Skew
» Less than 200 ps Skew between Outputs
» Less than 100 ps Cycle-to-Cycle Jitter

» 2.5V or 3.3V Power Supply

* Available in 8-Lead SOIC or 6-Lead SOT23
GREEN/RoHS-Compliant Packages

General Description

The PL102-10 is a high performance, low skew, low
jitter zero delay buffer designed to distribute high speed
clocks and is available in 8-lead SOIC or 6-lead SOT23
package. It has two outputs that are synchronized with
the input. The synchronization is established via
CLKOUT feed back to the input of the PLL. Because
the skew between the input and output is less than
+350 ps, the device acts as a zero delay buffer.

Package Types
PL102-10 PL102-10
8-Lead SOIC (S) 6-Lead SOT23 (T)
(Top View) (Top View)
() [ ]

REFIN[]1 8[JCLKOUT CLK1[]1 6 _JCLK2
GND[]2 7[IDNC GND[]2 5[]VDD
CLK1L43 6LIDNC REFINC]3  4[ZJCLKOUT
CLK2[]4 5[VDD

Block Diagram

REFIN —>— PLL

CLKOUT
CLK1

CLK2
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PL102-10

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

18] o VY (o] 1 c= Yo [l VY P OO U TT PSR +4.6V
DC INPUE VORAGE (V]) +e vttt ittt ettt ettt et e r et nre e r e et en e nn e sae e nne s —0.5V to Vpp + 0.5V
DC OULPUL VOIEGE (V) - nvveeteetie ettt ettt et ettt ettt et se et ere e et ea e sre e e nne e —-0.5V to Vpp + 0.5V

T Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at those or any other conditions above those indicated
in the operational sections of this specification is not intended. Exposure to maximum rating conditions for extended
periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

Parameter Symbol | Min. Typ. Max. Units Conditions
Supply Voltage Vbp 2.25 — 3.63 \% —
Input Low Voltage VL — — 0.8 \Y, —
Input High Voltage ViH 20 — — \% —
Output Low Voltage Vo — — 0.4 \ loL =24 mA
Output High Voltage VoH 2.4 — — \% lon = 24 mA
Supply Current Iob — 22 30 mA \L;;:idg g\c/)utputs at 100 MHz,

SWITCHING CHARACTERISTICS

Parameter Symbol | Min. Typ. Max. Units Conditions
15 — 145 2.5V
Input/Output Frequency t1 MHz
15 — 170 3.3V
Measured at Vpp/2, C; =15 pF
[V DD/4; L 3
Duty Cycle DC 45 50 55 Yo four = 100 MHz
. ) Measured between 10% and
Rise Time t, — 1.2 1.5 ns 90% of Vpp, C, = 15 pF
) Measured between 90% and
Fall Time t — 1.2 1.5 ns 10% of Vpp, C, = 15 pF
Output to Output Skew tgew | — | — | 200 | ps |Aloutputs equally loaded,
C|_ =15 pF
Delay, REF Rising Edge .
to CLKOUT Rising Edge tbELAY 0 +350 ps Measured at Vpp/2

Measured at Vpp/2 on the
CLKOUT pins of devices

Cycle to Cycle Jitter tcyccye| — — 60 ps Measured at 100 MHz

Device to Device Skew tbsk-DskK — 0 700 ps

Stable power supply, valid clock

PLL Lock Time tLock — - 1.0 MS | presented on REF pin

Jitter; Absolutle Jitter tiaBs — 20 50 P [inoctaianal L cyetes: fowliter
input signal

Jitter: 1-Sigma Uie . 9 15 bs Measured 10,000 cycles,

low jitter input signal
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PL102-10

TEMPERATURE SPECIFICATIONS

Parameters | Sym. | Min | Typ. | Max. | Units | Conditions
Temperature Ranges
Ambient Operating Temperature Ta -40 — +85 °C |—
Junction Operating Temperature T, — — +125 °C |—
Storage Temperature Range Ts -65 — +150 °C |—
Lead Temperature — — +260 — °C Soldering, 10s
Switching Waveforms
- 1 — VDD/2
Input
VDD/2
VDD/2 Output <
tDELAY
FIGURE 1-4: Input-to-Output Propagation
FIGURE 1-1: Duty Cycle Timing. Delay.
/_\_/_ VDD/2
VDD/2 i
Output / Device1 CLKOUT
VDD/2
VDD/2 Device2 CLKOUT -
OUtpUt tpsk-psk
— FIGURE 1-5: Device-to-Device Skew.
tSKEW
FIGURE 1-2: Output-to-Output Skew.
2.0V 2.0V 3.3V
Output 0.8V 0.8V ov
tr tf
FIGURE 1-3: All Outputs Rise/Fall Time.
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PL102-1

0

2.0 PIN DESCRIPTION

The descriptions of the pins are listed in Table 2-1.

TABLE 2-1: PIN FUNCTION TABLE

Pin Number Pin Number . . L
soIC-8 SOT23-6 Pin Name | Pin Type Description
Input reference frequency. Spread spectrum
1 3 REFIN | modulation on this signal will be passed to the output
(up to 100 kHz SST modulation).
2 2 GND P Ground connection.
3 1 CLKA o Buffereq clogk output. If CLK1 is pulled up at startup,
the device will enter test mode.
4 6 CLK2 (0] Buffered clock output.
5 5 VDD P 2.5V or 3.3V power supply connection.
6,7 — NC — Do not connect.
8 4 CLKOUT (0] Buffered clock output. Internal feedback on this pin.

DS20006345B-page 4
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PL102-10

3.0 OUTPUT-TO-OUTPUT SKEW

The skew between CLKOUT and the CLK(1-2) outputs is not dynamically adjusted by the PLL. Because CLKOUT is
one of the inputs to the PLL, zero phase difference is maintained from REF to CLKOUT. If all outputs are equally loaded,
zero phase difference will be maintained from REF to all outputs.

If applications requiring zero output-output skew, all the outputs must be equally loaded.

If the CLK(1-2) outputs are less loaded than CLKOUT, CLK(1-2) outputs will lead it; if the CLK(1-2) is more loaded than
CLKOUT, CLK(1-2) will lag the CLKOUT.

Because the CLKOUT and the CLK(1-2) outputs are identical, they all start at the same time, but difference loads cause
them to have different rise times and different times crossing the measurement thresholds.

REF

REF J

s
CLKOUT ———

s
CLK(1-2) /] CLK(1-2) L

CLKOUT

Advanced
Zero Delay REF input and CLK(1-2) outputs are equally loaded,
REF input and all outputs are equally loaded with CLK(1-2) less loaded than CLKOUT.
FIGURE 3-1: Zero Delay. FIGURE 3-3: Advanced.

—

REF /

CLKOUT

CLK(1-2) 7
_>

Delayed
REF input and CLK(1-2) outputs loaded equally,
withCLK(1-2) more loaded then CLKOUT.

FIGURE 3-2: Delayed.
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PL102-10

4.0 PACKAGING INFORMATION

41 Package Marking Information

8-Lead SOIC* Example
XXXX-XX P102-10
XX SC
WWNNN 23093
o
6-Lead SOT23* Example
XXX Cc10
NNN 831
o

Legend: XX..X Productcode
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

e, A, V¥V Pinoneindex is identified by a dot, delta up, or delta down (triangle
mark).

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include
the corporate logo.

Underbar (_) and/or Overbar (7) symbol may not be to scale.
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PL102-10

8-Lead SOIC Package Outline and Recommended Land Pattern

8-Lead Plastic Small Outline (ENA) - Narrow, 3.90 mm (.150 In.) Body [SOIC]
Micrel Legacy Package FSLOC-08L

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Microchip Technology Drawing No. C04-057-ENA Rev F Sheet 1 of 2
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PL102-10

8-Lead Plastic Small Outline (ENA) - Narrow, 3.90 mm (.150 In.) Body [SOIC]
Micrel Legacy Package FSLOC-08L

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 4.90 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Foot Angle 2 0° - 8°
Lead Thickness C 0.17 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom [ 5° - 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing No. C04-057-ENA Rev F Sheet 1 of 2
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PL102-10

Micrel Legacy Package FSLOC-08L

8-Lead Plastic Small Outline (ENA) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

~AINE

)

el
gl

RECOMMENDED LAND PATTERN

/ SILK SCREEN

.

Y1

]

X1

Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-2057-ENA Rev F
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PL102-10

6-Lead SOT23 Package Outline and Recommended Land Pattern

TITLE
6 LEAD SOT23 PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | SOT23-6LD-PL-1 UNIT | MM
2.9010.10 A
¢
0.950 0.950
TYP. TYP
10° TYP
’::‘ (2 ples)
Pin #1 4 S g 2
i 0 - <+
Mcr'k'lngl £3 iy N 2 7
g = s 3 g 3
oo 2 sy o
0 © e 1 ™~} SEATING PLANE
—Z,
10* TYP I
Eﬁ \:H (@ pics) @ olow) 0.15 (MAX)
0.350(MIN
0.500(MAX)
(6 PLCS) TOP VIEW SIDE_VIEW
1.90 TYP
0.09~0.20
— 9
10° TYP _ g
(2 ples) ]
0
o
END VIEW ~
o
NOTE: 2 |
1. Dimensions and tolerances are as per ANSI 2
Y14.5M, 1982. <)
2. Package surface to be mirror finish. 0.69+0.02
3. Die is facing up for mold. Die is facing

down for trim/form, ie. reverse trim/form.

4. The footlength measuring is based on the
gauge plane method. RECOMMENDED LAND PATTERN
Dimension are exclusive of mold flash & gate burr.

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging.
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PL102-10

APPENDIX A: REVISION HISTORY

Revision A (April 2020)

» Converted Micrel document PL102-10 to Micro-
chip data sheet template DS20006345A.

* Minor text changes throughout.

Revision B (July 2025)

* Removed part of the description from CLK2 in
Table 2-1. Added description to CLK1.
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PL102-10

NOTES:
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PL102-10

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

Examples:
PART No. X X -X xamples
. . a) PL102-10SC-R: Low Skew Output Buffer,
Device Package Temperature Media Type 8-Lead SOIC. 0°C to +70°C
R )
ange Temperature Range, 2,500/Reel
b) PL102-10TC: Low Skew Output Buffer,
. 6-Lead SOT23, 0°C to +70°C
D : PL102-10: Low Skew Output Buff ’
evice ow Skew Dutput Butter Temperature Range, 20/Bag
Pack s 8-Lead SOIC c) PL102-10TC-R: Low Skew Output Buffer,
ackage: = -Lea ¥ ° o
T - 6lead SOT23 6-Lead SOT23, 0°C to +70°C

Temperature Range, 3,000/Reel

'l;empe.rature ¢ = 0°Cto+70°C (Commercial) Note 1:  Tape and Reel identifier only appears in the
ange: catalog part number description. This identifier is
used for ordering purposes and is not printed on
. ) the device package. Check with your Microchip
Media Type: <blank>=  20/Bag (SOT23 Option Only) ) S .
R 3,000/Reel (SOT23 Option Only) Sales Office for package availability with the Tape

and Reel option.

R 2,500/Reel (SOIC Option Only)
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PL102-10

NOTES:
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Microchip Information

Trademarks

The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered and
unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or subsidiaries in the
United States and/or other countries (“Microchip Trademarks”). Information regarding Microchip
Trademarks can be found at https://www.microchip.com/en-us/about/legalinformation/microchip-
trademarks.

ISBN: 979-8-3371-1644-0

Legal Notice

This publication and the information herein may be used only with Microchip products, including to design,
test, and integrate Microchip products with your application. Use of this information in any other manner
violates these terms. Information regarding device applications is provided only for your convenience and
may be superseded by updates. It is your responsibility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for additional support or, obtain additional support
at www.microchip.com/en-us/support/design-help/client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". MICROCHIP MAKES NO
REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN
OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND
FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION,
QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL,
OR CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER
RELATED TO THE INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST
EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY
RELATED TO THE INFORMATION OR ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY,
THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer's risk, and the
buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages, claims, suits,
or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any
Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip products:
» Microchip products meet the specifications contained in their particular Microchip Data Sheet.

» Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

» Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code
protection features of Microchip product is strictly prohibited and may violate the Digital Millennium
Copyright Act.

 Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code.
Code protection does not mean that we are guaranteeing the product is “unbreakable”. Code
protection is constantly evolving. Microchip is committed to continuously improving the code protection
features of our products.
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