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1. Any-Frequency Precision Clock Product Family Overview

Silicon Laboratories Any-Frequency Precision Clock products provide jitter attenuation and clock multiplication/
clock division for applications requiring sub 1 ps rms jitter performance. The device product family is based on
Silicon Laboratories’ 3rd generation DSPLL technology, which provides any-frequency synthesis and jitter
attenuation in a highly integrated PLL solution that eliminates the need for discrete VCXO/VCSOs and loop filter
components. These devices are ideally suited for applications which require low jitter reference clocks, including
OTN (OTU-1, OTU-2, OTU-3, OTU-4), OC-48/STM-16, OC-192/STM-64, OC-768/STM-256, GbE, 10GbE, Fibre
Channel, 10GFC, synchronous Ethernet, wireless backhaul, wireless point-point infrastructure, broadcast video/
HDTV (HD SDI, 3G SDI), test and measurement, data acquisition systems, and FPGA/ASIC reference clocking.

Table 1 provides a product selector guide for the Silicon Laboratories Any-Frequency Precision Clocks. Three
product families are available. The Si5316, Si5319, Si5323, Si5324, Si5326, Si5366, and Si5368 are jitter-
attenuating clock multipliers that provide ultra-low jitter generation as low as 0.30 ps RMS. The devices vary
according to the number of clock inputs, number of clock outputs, and control method. The Si5316 is a fixed-
frequency, pin controlled jitter attenuator that can be used in clock smoothing applications. The Si5323 and Si5366
are pin-controlled jitter-attenuating clock multipliers. The frequency plan for these pin-controlled devices is
selectable from frequency lookup tables and includes common frequency translations for SONET/SDH, ITU G.709
Forward Error Correction (FEC) applications (255/238, 255/237, 255/236, 238/255, 237/255, 236/255), Gigabit
Ethernet, 10G Ethernet, 1G/2G/4G/8G/10G Fibre Channel, ATM and broadcast video (Genlock). The Si5319,
Si5324, Si5326, Si5327, Si5368, and Si5369 are microprocessor-controlled devices that can be controlled via an
I°C or SPI interface. These microprocessor-controlled devices accept clock inputs ranging from 2 kHz to 710 MHz
and generate multiple independent, synchronous clock outputs ranging from 2 kHz to 945 MHz and select
frequencies to 1.4 GHz. Virtually any frequency translation combination across this operating range is supported.
Independent dividers are available for every input clock and output clock, so the Si5324, Si5326, Si5327, and
Si5368 can accept input clocks at different frequencies and generate output clocks at different frequencies. The
Si5316, Si5319, Si5323, Si5326, Si5327, Si5366, Si5368, and Si5369 support a digitally programmable loop
bandwidth that can range from 60 Hz to 8.4 kHz. An external (37-41 MHz, 55-61 MHz, 109-125.5 MHz, or 163—
180 MHz) reference clock or a low-cost 114.285 MHz 3rd overtone crystal is required for these devices to enable
ultra-low jitter generation and jitter attenuation. (See "Appendix A—Narrowband References" on page 106.) The
Si5324 and Si5369 are much lower bandwidth devices, providing a user-programmable loop bandwidth from 4 to
525 Hz.

The Si5323, Si5324, Si5326, Si5327, Si5366, Si5368, and Si5369 support hitless switching between input clocks in
compliance with GR-253-CORE and GR-1244-CORE that greatly minimizes the propagation of phase transients to
the clock outputs during an input clock transition (<200 ps typ). Manual, automatic revertive and automatic non-
revertive input clock switching options are available. The devices monitor the input clocks for loss-of-signal and
provide a LOS alarm when missing pulses on any of the input clocks are detected. The devices monitor the lock
status of the PLL and provide a LOL alarm when the PLL is unlocked. The lock detect algorithm works by
continuously monitoring the phase of the selected input clock in relation to the phase of the feedback clock. The
Si5326, Si5366, Si5368, and Si5369 monitor the frequency of the input clocks with respect to a reference
frequency applied to an input clock or the XA/XB input, and generates a frequency offset alarm (FOS) if the
threshold is exceeded. This FOS feature is available for SONET/SDH applications. Both Stratum 3/3E and SONET
Minimum Clock (SMC) FOS thresholds are supported.

The Si5319, Si5323, Si5324, Si5326, Si5366, Si5368, and Si5369 provide a digital hold capability that allows the
device to continue generation of a stable output clock when the selected input reference is lost. During digital hold,
the DSPLL generates an output frequency based on a historical average that existed a fixed amount of time before
the error event occurred, eliminating the effects of phase and frequency transients that may occur immediately
preceding entry into digital hold.

The Si5322, Si5325, Si5365, and Si5367 are frequency flexible, low jitter clock multipliers that provide jitter
generation of 0.6 ps RMS without jitter attenuation. These devices provide low jitter integer clock multiplication or
fractional clock synthesis, but they are not as frequency-flexible as the Si5319/23/24/26/66/68/69. The devices
vary according to the number of clock inputs, number of clock outputs, and control method. The Si5322 and Si5365
are pin-controlled clock multipliers. The frequency plan for these devices is selectable from frequency lookup
tables.
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A wide range of settings are available, but they are a subset of the frequency plans supported by the Si5323 and
Si5366 jitter-attenuating clock multipliers. The Si5325 and Si5367 are microprocessor-controlled clock multipliers
that can be controlled via an 1°C or SPI interface.

These devices accept clock inputs ranging from 10 MHz to 710 MHz and generate multiple independent,
synchronous clock outputs ranging from 10 MHz to 945 MHz and select frequencies to 1.4 GHz. The Si5325 and
Si5367 support a subset of the frequency translations available in the Si5319, Si5324, Si5326, Si5327, Si5368, and
Si5369 jitter-attenuating clock multipliers. The Si5325 and Si5367 can accept input clocks at different frequencies
and generate output clocks at different frequencies. The Si5322, Si5325, Si5365, and Si5367 support a digitally
programmable loop bandwidth that ranges from 150 kHz to 1.3 MHz. No external components are required for
these devices. LOS and FOS monitoring is available for these devices, as described above.

The Si5374, Si5375, and Si5376 are quad DSPLL versions of the Si5324, Si5319, and Si5326, respectively. Each
of the four DSPLLs can operate at completely independent frequencies. The only resources that they share are a
common 12C bus and a common XA/XB jitter reference oscillator. These quad devices cannot use a crystal as their
reference source. Since they require a require a free standing reference oscillator, the XA/XB reference pins were
renamed to OSC_P and OSC_N. The Si5375 consists of four one-input and one-output DSPLLs. The Si5374
consists of four two-input and two-output DSPLLs with very low loop bandwidth. The Si5376 is similar to the Si5374
with the exception that it has higher loop BW values.

The Any-Frequency Precision Clocks have differential clock output(s) with programmable signal formats to support
LVPECL, LVDS, CML, and CMOS loads. If the CMOS signal format is selected, each differential output buffer
generates two in-phase CMOS clocks at the same frequency. For system-level debugging, a PLL bypass mode
drives the clock output directly from the selected input clock, bypassing the internal PLL.

Silicon Laboratories offers a PC-based software utility, DSPLLsim, that can be used to determine valid frequency
plans and loop bandwidth settings for the Any-Frequency Precision Clock product family. For the microprocessor-
controlled devices, DSPLLsim provides the optimum PLL divider settings for a given input frequency/clock
multiplication ratio combination that minimizes phase noise and power consumption. Two DSPLLsim configuration
software applications are available for the 1-PLL and 4-PLL devices, respectively. DSPLLsIim can also be used to
simplify device selection and configuration. This utility can be downloaded from http://www.silabs.com/timing.
Other useful documentation, including device data sheets and programming files for the microprocessor-controlled
devices are available from this website.
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Table 1. Product Selection Guide

Part Control |Number of Input Output |RMS Phase Jitter PLL Hitless Free | Package
Number Inputs and | Frequency | Frequency | (12 kHz—20 MHz) | Bandwidth | Switching| Run
Outputs (MHz)" (MHz)" Mode
Si5315 | Pin | 1PLL, 2|2 | 0.008-644 | 0.008—644 0.45 ps 62 E_Z'Zto . gg?Q";m
Si5316 | Pin |1PLL,2|1| 19-710 | 19-710 0.3 ps Gg E_Z'Zto gZ?Q";“I\]
Si5317 | Pin |1PLL,1|2| 1-710 1-710 0.3 ps 62 Eizto g’é‘_sQ”;“I\}
Si5319 | I12C/SPI | 1PLL, 1|1 |0.002-710 |0.002-1417 0.3 ps 62 E_Z'Zto . g’é?Q”;m
Si5323 | Pin | 1PLL, 2|2 | 0.008-707 |0.008-1050 0.3 ps Gg E_Z'Zto . g’g%’;“l\]
Si5324 | 12C/SPI | 1PLL, 2 | 2| 0.002-710 |0.002-1417 0.3 ps g'z"ézljg . . 2’6‘%2“,\]
Si5326 | I2C/SPI | 1PLL, 2| 2 | 0.002-710 |0.002-1417 0.3 ps 62 E_Z'Zto . . g’é?Q”;m
Si5327 | I12C/SPI | 1PLL, 2| 2 | 0.002-710 | 0.002-808 0.5 ps 22'?52:'2 . . g’g%’;“l\]
Si5366 | Pin | 1PLL, 4|5 0.008-707 | 0.008-1050 0.3 ps 62 E'lizto . igéﬁé‘g
Si5368 | I2C/SPI | 1PLL, 4|5 | 0.002-710 |0.002-1417 0.3 ps 62 E_Z'Zto . . igéﬁ‘g":”;
Si5369 | I2C/SPI | 1PLL, 4|5 | 0.002-710 |0.002-1417 0.3 ps 22'?52:'2 . . iggﬁin]:rS
Si5374 | 12C | 4PLL, 8|8/ 0.002-710 | 0.002-808 0.4 ps g'z"ézljg . . 1%?3(;“:‘
Si5375 | 1’C | 4PLL, 4|4 |0.002-710 | 0.002-808 0.4 ps Gg E_Z'Zto . . 133?3&”’
Si5376 | 1’C | 4PLL, 8|8 |0.002-710 | 0.002-808 0.4 ps eg E_Z'Zto . . 1%?&;“:‘
*Note: Maximum input and output rates may be limited by speed rating of device. See each device’s data sheet for ordering
information.
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2. Wideband Devices

These are not recommended for new designs. For alternatives, see the Si533x family of products.

Table 2. Product Selection Guide (Si5322/25/65/67)
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Low Jitter Precision Clock Multipliers (Wideband)

Si5322 2 2 707 1050 0.6 ps rms typ ° ° °

Si5325 2 2 ° 710 1400 0.6 ps rms typ ° ° ° °
Si5365 4 5 707 1050 | 0.6 ps rmstyp ° ° ° °
Si5367 4 5 ° 710 1400 | 0.6 ps rms typ ° ° ° °

Notes:

1. Maximum input and output rates may be limited by speed rating of device. See each device’s data sheet for ordering
information.
2. Requires external low-cost, fixed frequency 3rd overtone 114.285 MHz crystal or reference clock. See "Table 51.XA/XB
Reference Sources and Frequencies" on page 108.

2.1. Narrowband vs. Wideband Overview

The narrowband (NB) devices offer a number of features and capabilities that are not available with the wideband
(WB) devices, as outlined in the below list:

Broader set of frequency plans due to more divisor options

Hitless switching between input clocks
Lower minimum input clock frequency
Lower loop bandwidth
Digital Hold (reference-based holdover instead of VCO freeze)
FRAMESYNC realignment
CLAT and FLAT (input to output skew adjust)
INC and DEC pins

PLL Loss of Lock status indicator
FOS is not supported.
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3. Any-Frequency Clock Family Members

3.1. Si5316

The Si5316 is a low jitter, precision jitter attenuator for high-speed communication systems, including OC-48, OC-
192, 10G Ethernet, and 10G Fibre Channel. The Si5316 accepts dual clock inputs in the 19, 38, 77, 155, 311, or
622 MHz frequency range and generates a jitter-attenuated clock output at the same frequency. Within each of
these clock ranges, the device can be tuned approximately 14% higher than nominal SONET/SDH frequencies, up
to a maximum of 710 MHz in the 622 MHz range. The DSPLL loop bandwidth is digitally selectable, providing jitter
performance optimization at the application level. Operating from a single 1.8, 2.5, or 3.3 V supply, the Si5316 is
ideal for providing jitter attenuation in high performance timing applications. See "5. Pin Control Parts (Si5316,
Si5322, Si5323, Si5365, Si5366)" on page 36 for a complete description.

Xtal or Refclock
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Figure 1. Si5316 Any-Frequency Jitter Attenuator Block Diagram
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3.2. Si5319

The Si5319 is a jitter-attenuating precision M/N clock multiplier for applications requiring sub 1 ps jitter
performance. The Si5319 accepts one clock input ranging from 2 kHz to 710 MHz and generates one clock output
ranging from 2 kHz to 945 MHz and select frequencies to 1.4 GHz. The Si5319 can also use its crystal oscillator as
a clock source for frequency synthesis. The device provides virtually any frequency translation combination across
this operating range. The Si5319 input clock frequency and clock multiplication ratio are programmable through an
I2C or SPI interface. The Si5319 is based on Silicon Laboratories' 3rd-generation DSPLL® technology, which
provides any-frequency synthesis and jitter attenuation in a highly integrated PLL solution that eliminates the need
for external VCXO and loop filter components. The DSPLL loop bandwidth is digitally programmable, providing
jitter performance optimization at the application level. Operating from a single 1.8, 2.5, or 3.3 V supply, the Si5319
is ideal for providing clock multiplication and jitter attenuation in high performance timing applications. See "6.
Microprocessor Controlled Parts (Si5319, Si5324, Si5325, Si5326, Si5327, Si5367, Si5368, Si5369, Si5374,
Si5375, and Si5376)" on page 62 for a complete description.

1—”:“—1 Xtal or Refclock
g *

XO
! 3
+N32 > ®
DSPLL : -
f3 N1_HSH» + NC1 —>I>——> CKOUT
CKIN —~|>—> +N31 > >
+N2 -
\ B
Loss of Signal - | -«4—— VDD
Signal Detect |- > Contro
Loss of Lock - 9 -+—— GND
A A A
12C/SPI Port - L Xtal/Clock Select
Device Interrupt «——
Rate Select

Figure 2. Si5319 Any-Frequency Jitter Attenuating Clock Multiplier Block Diagram
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3.3. Si5322

The Si5322 is a low jitter, precision clock multiplier for applications requiring clock multiplication without jitter
attenuation. The Si5322 accepts dual clock inputs ranging from 19.44 to 707 MHz and generates two frequency-
multiplied clock outputs ranging from 19.44 to 1050 MHz. The input clock frequency and clock multiplication ratio
are selectable from a table of popular SONET, Ethernet, Fibre Channel, and broadcast video (HD SDI, 3G SDI)
rates. The DSPLL loop bandwidth is digitally selectable from 150 kHz to 1.3 MHz. Operating from a single 1.8, 2.5,
or 3.3V supply, the Si5322 is ideal for providing low jitter clock multiplication in high performance timing
applications. See "5. Pin Control Parts (Si5316, Si5322, Si5323, Si5365, Si5366)" on page 36 for a complete

description.

Note:
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Figure 3. Si5322 Low Jitter Clock Multiplier Block Diagram

Not recommended for new designs. For alternatives, see the Si533x family of products.
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3.4. Si5323

The Si5323 is a jitter-attenuating precision clock multiplier for high-speed communication systems, including
SONET 0C-48/0C-192, Ethernet, Fibre Channel, and broadcast video (HD SDI, 3G SDI). The Si5323 accepts
dual clock inputs ranging from 8 kHz to 707 MHz and generates two frequency-multiplied clock outputs ranging
from 8 kHz to 1050 MHz. The input clock frequency and clock multiplication ratio are selectable from a table of
popular SONET, Ethernet, Fibre Channel, and broadcast video rates. The DSPLL loop bandwidth is digitally
selectable, providing jitter performance optimization at the application level. Operating from a single 1.8, 2.5, or
3.3 V supply, the Si5323 is ideal for providing clock multiplication and jitter attenuation in high-performance timing
applications. See "5. Pin Control Parts (Si5316, Si5322, Si5323, Si5365, Si5366)" on page 36 for a complete
description.
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Figure 4. Si5323 Jitter Attenuating Clock Multiplier Block Diagram
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3.5. Si5324

The Si5324 is a jitter-attenuating precision clock multiplier for applications requiring sub 1 ps jitter performance.
The Si5324 accepts dual clock inputs ranging from 2 kHz to 710 MHz and generates two independent,
synchronous clock outputs ranging from 2 kHz to 945 MHz and select frequencies to 1.4 GHz. The device provides
virtually any frequency translation combination across this operating range. The Si5324 input clock frequency and
clock multiplication ratios are programmable through an 1°C or SPI interface. The DSPLL loop bandwidth is digitally
programmable, providing jitter performance optimization at the application level. The Si5324 features loop
bandwidth values as low as 4 Hz. Operating from a single 1.8, 2.5, or 3.3 V supply, the Si5324 is ideal for providing
clock multiplication and jitter attenuation in high-performance timing applications. See "6. Microprocessor
Controlled Parts (Si5319, Si5324, Si5325, Si5326, Si5327, Si5367, Si5368, Si5369, Si5374, Si5375, and Si5376)"

on page 62 for a complete description.
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Figure 5. Si5324 Clock Multiplier and Jitter Attenuator Block Diagram
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3.6. Si5325

The Si5325 is a low jitter, precision clock multiplier for applications requiring clock multiplication without jitter
attenuation. The Si5325 accepts dual clock inputs ranging from 10 to 710 MHz and generates two independent,
synchronous clock outputs ranging from 2 kHz to 945 MHz and select frequencies to 1.4 GHz. The Si5325 input
clock frequency and clock multiplication ratios are programmable through an 12C or SPI interface. The DSPLL loop
bandwidth is digitally programmable from 150 kHz to 1.3 MHz. Operating from a single 1.8, 2.5, or 3.3 V supply, the
Si5325 is ideal for providing clock multiplication in high performance timing applications. See "6. Microprocessor
Controlled Parts (Si5319, Si5324, Si5325, Si5326, Si5327, Si5367, Si5368, Si5369, Si5374, Si5375, and Si5376)"
on page 62 for a complete description.
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Note: Not recommended for new designs. For alternatives, see the Si533x family of products.

Figure 6. Si5325 Low Jitter Clock Multiplier Block Diagram
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3.7. Si5326

The Si5326 is a jitter-attenuating precision clock multiplier for applications requiring sub 1 ps jitter performance.
The Si5326 accepts dual clock inputs ranging from 2 kHz to 710 MHz and generates two independent,
synchronous clock outputs ranging from 2 kHz to 945 MHz and select frequencies to 1.4 GHz. The device provides
virtually any frequency translation combination across this operating range. The Si5326 input clock frequency and
clock multiplication ratios are programmable through an I°C or SPI interface. The DSPLL loop bandwidth is digitally
programmable from 60 Hz to 8 kHz, providing jitter performance optimization at the application level. Operating
from a single 1.8, 2.5, or 3.3 V supply, the Si5326 is ideal for providing clock multiplication and jitter attenuation in
high-performance timing applications. See "6. Microprocessor Controlled Parts (Si5319, Si5324, Si5325, Si5326,
Si5327, Si5367, Si5368, Si5369, Si5374, Si5375, and Si5376)" on page 62 for a complete description.
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Figure 7. Si5326 Clock Multiplier and Jitter Attenuator Block Diagram
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3.8. Si5327

The Si5327 is a jitter-attenuating precision clock multiplier for applications requiring sub 1 ps jitter performance.
The Si5327 accepts dual clock inputs ranging from 2 kHz to 710 MHz and generates two independent,
synchronous clock outputs ranging from 2 kHz to 808 MHz. The device provides virtually any frequency translation
combination across this operating range. The Si5327 input clock frequency and clock multiplication ratios are
programmable through an 1°C or SPI interface. The DSPLL loop bandwidth is digitally programmable, providing
jitter performance optimization at the application level. The Si5327 features loop bandwidth values as low as 4 Hz.
Operating from a single 1.8, 2.5, or 3.3 V supply, the Si5327 is ideal for providing clock multiplication and jitter
attenuation in high-performance timing applications. See "6. Microprocessor Controlled Parts (Si5319, Si5324,
Si5325, Si5326, Si5327, Si5367, Si5368, Si5369, Si5374, Si5375, and Si5376)" on page 62 for a complete
description.
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Figure 8. Si5327 Clock Multiplier and Jitter Attenuator Block Diagram
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3.9. Si5365

The Si5365 is a low jitter, precision clock multiplier for applications requiring clock multiplication without jitter
attenuation. The Si5365 accepts four clock inputs ranging from 19.44 MHz to 707 MHz and generates five
frequency-multiplied clock outputs ranging from 19.44 MHz to 1050 MHz. The input clock frequency and clock
multiplication ratio are selectable from a table of popular SONET, Ethernet, Fibre Channel, and broadcast video
rates. The DSPLL loop bandwidth is digitally selectable. Operating from a single 1.8, 2.5V, or 3.3 V supply, the
Si5365 is ideal for providing clock multiplication in high performance timing applications. See "5. Pin Control Parts
(Si5316, Si5322, Si5323, Si5365, Si5366)" on page 36 for a complete description.
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Figure 9. Si5365 Low Jitter Clock Multiplier Block Diagram

Note: Not recommended for new designs. For alternatives, see the Si533x family of products.
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3.10. Si5366

The Si5366 is a jitter-attenuating precision clock multiplier for high-speed communication systems, including
SONET OC-48/0C-192, Ethernet, and Fibre Channel. The Si5366 accepts four clock inputs ranging from 8 kHz to
707 MHz and generates five frequency-multiplied clock outputs ranging from 8 kHz to 1050 MHz. The input clock
frequency and clock multiplication ratio are selectable from a table of popular SONET, Ethernet, Fibre Channel,
and broadcast video (HD SDI, 3G SDI) rates. The DSPLL loop bandwidth is digitally selectable from 60 Hz to
8 kHz, providing jitter performance optimization at the application level. Operating from a single 1.8, 2.5, or 3.3 V
supply, the Si5366 is ideal for providing clock multiplication and jitter attenuation in high performance timing
applications. See "5. Pin Control Parts (Si5316, Si5322, Si5323, Si5365, Si5366)" on page 36 for a complete
description.

Xtal or Refclock

RATE[1:0]
XB, XA
| BYPASS/DSBL2
CKIN_1+ 4@ il
CKIN_1~ T 14> CKOUT_1+
x ,»; ’ > ™ ckouT 1-
CKIN_2+ __|
CKIN_2— s R
E——
DSPLL® fosc [= n -1 CKOUT_2+
CKIN_3+ __| - NI_HS ,>o ™ CKOUT 2—
CKIN_3- | DBL2 BY
CKIN_4+ — > |, CKOUT_3+
CKIN_4- >l CKOUT _3—
N2 | DBL34
CKOUT_2—[ Fsyne L — DIV34[1:0]
CKIN 3—| LOGIC/ A
CK_CONF > - ALIGN b CKOUT 4+
~con CKIN_4—* o ™ cKouT_4-
C2B FSYNC
c3B b , CKOUT 5+
ALRMOUT o CKOUT _5-
C1A Control
| DBL5
C2A =
CS0_C3A - >
031_&4;{\ > <—— VDD
I} ] T 1 ] S PV
W5 eT 2 TQ02 Z|E
4852836028508/
OsJO0TY ,E n Z
= O wo w o 2 L |
S%0ouogn =200 n
< = oot o o
m E 2

Figure 10. Si5366 Jitter Attenuating Clock Multiplier Block Diagram
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3.11. Si5367

The Si5367 is a low jitter, precision clock multiplier for applications requiring clock multiplication without jitter
attenuation. The Si5367 accepts four clock inputs ranging from 10 to 707 MHz and generates five frequency-
multiplied clock outputs ranging from 2 kHz to 945 MHz and select frequencies to 1.4 GHz. The Si5367 input clock
frequency and clock multiplication ratio are programmable through an IC or SPI interface. The DSPLL loop
bandwidth is digitally programmable from 150 kHz to 1.3 MHz. Operating from a single 1.8, 2.5, or 3.3 V supply, the
Si5367 is ideal for providing clock multiplication in high performance timing applications. See "6. Microprocessor
Controlled Parts (Si5319, Si5324, Si5325, Si5326, Si5327, Si5367, Si5368, Si5369, Si5374, Si5375, and Si5376)"
on page 62 for a complete description.
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Figure 11. Si5367 Clock Multiplier Block Diagram

Note: Not recommended for new designs. For alternatives, see the Si53xx family of products.
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3.12. Si5368

The Si5368 is a jitter-attenuating precision clock multiplier for applications requiring sub 1 ps rms jitter
performance. The Si5368 accepts four clock inputs ranging from 2 kHz to 710 MHz and generates five
independent, synchronous clock outputs ranging from 2 kHz to 945 MHz and select frequencies to 1.4 GHz. The
device provides virtually any frequency translation combination across this operating range. The Si5368 input clock
frequency and clock multiplication ratio are programmable through an IC or SPI interface. The DSPLL loop
bandwidth is digitally programmable from 60 Hz to 8 kHz, providing jitter performance optimization at the
application level. Operating from a single 1.8, 2.5, or 3.3V supply, the Si5368 is ideal for providing clock
multiplication and jitter attenuation in high performance timing applications. See "6. Microprocessor Controlled
Parts (Si5319, Si5324, Si5325, Si5326, Si5327, Si5367, Si5368, Si5369, Si5374, Si5375, and Si5376)" on page 62
for a complete description.
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Figure 12. Si5368 Clock Multiplier and Jitter Attenuator Block Diagram
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3.13. Si5369

The Si5369 is a jitter-attenuating precision clock multiplier for applications requiring sub 1 ps rms jitter
performance. The Si5369 accepts four clock inputs ranging from 2 kHz to 710 MHz and generates five
independent, synchronous clock outputs ranging from 2 kHz to 945 MHz and select frequencies to 1.4 GHz. The
device provides virtually any frequency translation combination across this operating range. The Si5369 input clock
frequency and clock multiplication ratio are programmable through an IC or SPI interface. The DSPLL loop
bandwidth is digitally programmable, providing loop bandwidth values as low as 4 Hz. Operating from a single 1.8,
2.5, or 3.3 V supply, the Si5369 is ideal for providing clock multiplication and jitter attenuation in high performance
timing applications. See "6. Microprocessor Controlled Parts (Si5319, Si5324, Si5325, Si5326, Si5327, Si5367,
Si5368, Si5369, Si5374, Si5375, and Si5376)" on page 62 for a complete description.
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Figure 13. Si5369 Clock Multiplier and Jitter Attenuator Block Diagram
3.14. Si5374/75/76 Compared to Si5324/19/26

In general, the Si5374 can be viewed as a quad version of the Si5324, and the Si5375 can be viewed as a quad
version of the Si5319, and the Si5376 can be viewed as a quad version of the Si5326. However, they are not
exactly the same. This is an overview of the differences:

1. The Si5374/75/76 cannot use a crystal as its OSC reference. It requires the use of a single external single-
ended or differential crystal oscillator.

2. The Si5374/75/76 only supports 1°C as its serial port protocol and does not have SPI. No 1°C address pins are
available on the Si5374/75/76.

3. The Si5374/75/76 does not provide separate INT_CK1B and CK2B pins to indicate when CKIN1 and CKIN2 do
not have valid clock inputs. Instead, the IRQ pin can be programmed to function as one pin, the other pin or
both.

4. Selection of the OSC frequency is done by a register (RATE_REG), not by using the RATE pins.
5. The Si5374/75/76 uses a different version of DSPLLsim: Si537xDSPLLsim.
6. The Si5374/75/76 does not support 3.3 V operation.
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3.15. Si5374

The Si5374 is a highly integrated, 4-PLL jitter-attenuating precision clock multiplier for applications requiring sub 1
ps jitter performance. Each of the DSPLL® clock multiplier engines accepts two input clocks ranging from 2 kHz to
710 MHz and generates two independent, synchronous output clocks ranging from 2 kHz to 808 MHz. Each
DSPLL provides virtually any frequency translation across this operating range. For asynchronous, free-running
clock generation applications, the Si5374’s reference oscillator can be used as a clock source for the four DSPLLSs.
The Si5374 input clock frequency and clock multiplication ratio are programmable through an 12C interface. The
Si5374 is based on Silicon Laboratories' 3rd-generation DSPLL® technology, which provides any-frequency
synthesis and jitter attenuation in a highly integrated PLL solution that eliminates the need for external VCXO and
loop filter components. Each DSPLL loop bandwidth is digitally programmable from 4 to 525 Hz, providing jitter
performance optimization at the application level. The device operates from a single 1.8 or 2.5 V supply with on-
chip voltage regulators with excellent PSRR. The Si5374 is ideal for providing clock multiplication and jitter
attenuation in high port count optical line cards requiring independent timing domains.
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Figure 14. Si5374 Functional Block Diagram
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3.16. Si5375

The Si5375 is a highly integrated, 4-PLL jitter-attenuating precision clock multiplier for applications requiring sub 1
ps jitter performance. Each of the DSPLL® clock multiplier engines accepts an input clock ranging from 2 kHz to
710 MHz and generates an output clock ranging from 2 kHz to 808 MHz. Each DSPLL provides virtually any
frequency translation combination across this operating range. For asynchronous, free-running clock generation
applications, the Si5375’s reference oscillator can be used as a clock source for any of the four DSPLLs. The
Si5375 input clock frequency and clock multiplication ratio are programmable through an 12C interface. The Si5375
is based on Silicon Laboratories' third-generation DSPLL® technology, which provides any-frequency synthesis
and jitter attenuation in a highly integrated PLL solution that eliminates the need for external VCXO and loop filter
components. Each DSPLL loop bandwidth is digitally programmable from 60 Hz to 8 kHz, providing jitter
performance optimization at the application level. The device operates from a single 1.8 or 2.5 V supply with on-
chip voltage regulators with excellent PSRR. The Si5375 is ideal for providing clock multiplication and jitter
attenuation in high port count optical line cards requiring independent timing domains.
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Figure 15. Si5375 Functional Block Diagram
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3.17. Si5376

The Si5376 is a highly integrated, 4-PLL jitter-attenuating precision clock multiplier for applications requiring sub 1
ps jitter performance. Each of the DSPLL® clock multiplier engines accepts two input clocks ranging from 2 kHz to
710 MHz and generates two independent, synchronous output clocks ranging from 2 kHz to 808 MHz. Each
DSPLL provides virtually any frequency translation across this operating range. For asynchronous, free-running
clock generation applications, the Si5376’s reference oscillator can be used as a clock source for the four DSPLLSs.
The Si5376 input clock frequency and clock multiplication ratio are programmable through an 12C interface. The
Si5376 is based on Silicon Laboratories' 3rd-generation DSPLL® technology, which provides any-frequency
synthesis and jitter attenuation in a highly integrated PLL solution that eliminates the need for external VCXO and
loop filter components. Each DSPLL loop bandwidth is digitally programmable from 60 Hz to 8 kHz, providing jitter
performance optimization at the application level. The device operates from a single 1.8 or 2.5 V supply with on-
chip voltage regulators with excellent PSRR. The Si5376 is ideal for providing clock multiplication and jitter
attenuation in high port count optical line cards requiring independent timing domains.
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Figure 16. Si5376 Functional Block Diagram
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4. DSPLL (All Devices)

All members of the Any-Frequency Precision Clocks family incorporate a phase-locked loop (PLL) that utilizes
Silicon Laboratories' third generation DSPLL technology to eliminate jitter, noise, and the need for external VCXO
and loop filter components found in discrete PLL implementations. This is achieved by using a digital signal
processing (DSP) algorithm to replace the loop filter commonly found in discrete PLL designs. Because external
PLL components are not required, sensitivity to board-level noise sources is minimized. This digital technology
provides highly stable and consistent operation over process, temperature, and voltage variations.

A simplified block diagram of the DSPLL is shown in Figure 17. This algorithm processes the phase detector error
term and generates a digital frequency control word M to adjust the frequency of the digitally-controlled oscillator
(DCO). The narrowband configuration devices (Si5316, Si5319, Si5323, Si5324, Si5326, Si5327, Si5366, Si5368,
and Si5369) provide ultra-low jitter generation by using an external jitter reference clock and jitter attenuation. For
applications where basic frequency multiplication of low jitter clocks is all that is required, the wideband parts
(Si5322, Si5325, Si5365, and Si5367) are available.

DSPLL

fivn’. — T Phase Digital Loop| ™ . (Digital__FVvco
Detector Filter DCO

» fout

Figure 17. Any-Frequency Precision Clock DSPLL Block Diagram
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4.1. Clock Multiplication

Fundamental to these parts is a clock multiplication circuit that is simplified in Figure 18. By having a large range of
dividers and multipliers, nearly any output frequency can be created from a fixed input frequency. For typical
telecommunications and data communications applications, the hardware control parts (Si5316, Si5322, Si5323,
Si5365, and Si5366) provide simple pin control.

The microprocessor controlled parts (Si5319, Si5324, Si5325, Si5326, Si5327, Si5367, Si5368, and Si5369)
provide a programmable range of clock multiplications. To assist users in finding valid divider settings for a
particular input frequency and clock multiplication ratio, Silicon Laboratories offers PC-based software (DSPLLsim)
that calculates these settings automatically. When multiple divider combinations produce the same output
frequency, the software recommends the divider settings yielding the recommended settings for phase noise
performance and power consumption.

DSPLL

. . f
Fin — Divide By N3 S ! Phase — o
»-| Digital Loop Digital\__fvco » | Divide By NC1—
Detector Filter DCO, Y Fout

Y

Divide By N2

four = (FiN/N3) x N2/NC1
fuco = (FIN/N3) x N2
Figure 18. Clock Multiplication Circuit
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4.2. PLL Performance

All members of the Any-Frequency Precision Clock family of devices provide extremely low jitter generation, a well-
controlled jitter transfer function, and high jitter tolerance. For more information the loop bandwidth and its effect on
jitter attenuation, see "Appendix H—Jitter Attenuation and Loop BW" on page 155.

4.2.1. Jitter Generation

Jitter generation is defined as the amount of jitter produced at the output of the device with a jitter free input clock.
Generated jitter arises from sources within the VCO and other PLL components. Jitter generation is a function of
the PLL bandwidth setting. Higher loop bandwidth settings may result in lower jitter generation, but may result in
less attenuation of jitter that might be present on the input clock signal.

4.2.2. Jitter Transfer

Jitter transfer is defined as the ratio of output signal jitter to input signal jitter for a specified jitter frequency. The
jitter transfer characteristic determines the amount of input clock jitter that passes to the outputs. The DSPLL
technology used in the Any-Frequency Precision Clock devices provides tightly controlled jitter transfer curves
because the PLL gain parameters are determined largely by digital circuits which do not vary over supply voltage,
process, and temperature. In a system application, a well-controlled transfer curve minimizes the output clock jitter
variation from board to board and provides more consistent system level jitter performance.

The jitter transfer characteristic is a function of the loop bandwidth setting. Lower bandwidth settings result in more
jitter attenuation of the incoming clock, but may result in higher jitter generation. Section 1 Any-Frequency
Precision Clock Product Family Overview also includes specifications related to jitter bandwidth and peaking.
Figure 19 shows the jitter transfer curve mask.

Jitter
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Figure 19. PLL Jitter Transfer Mask/Template
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4.2.3. Jitter Tolerance

Jitter tolerance is defined as the maximum peak-to-peak sinusoidal jitter that can be present on the incoming clock
before the DSPLL loses lock. The tolerance is a function of the jitter frequency, because tolerance improves for
lower input jitter frequency.

The jitter tolerance of the DSPLL is a function of the loop bandwidth setting. Figure 20 shows the general shape of
the jitter tolerance curve versus input jitter frequency. For jitter frequencies above the loop bandwidth, the tolerance
is a constant value Ajg. Beginning at the PLL bandwidth, the tolerance increases at a rate of 20 dB/decade for
lower input jitter frequencies.
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Figure 20. Jitter Tolerance Mask/Template

The equation for the high frequency jitter tolerance can be expressed as a function of the PLL loop bandwidth (i.e.,
bandwidth):

5000
AjO = BW ns pk-pk

For example, the jitter tolerance when fj, = 155.52 MHz, f,; = 622.08 MHz and the loop bandwidth (BW) is 100 Hz:

_ 5000

AjO =300 - 50 ns pk-pk
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5. Pin Control Parts (Si5316, Si5322, Si5323, Si5365, Si5366)

These parts provide high-performance clock multiplication with simple pin control. Many of the control inputs are
three levels: High, Low, and Medium. High and Low are standard voltage levels determined by the supply voltage:
Vpp and Ground. If the input pin is left floating, it is driven to nominally half of Vpp. Effectively, this creates three

logic levels for these controls.

These parts span a range of applications and I/O capacity as shown in Table 3.

Table 3. Si5316, Si5322, Si5323, Si5365 and Si5366 Key Features

Si5316 Si5322 Si5323 Si5365 Si5366

SONET Frequencies ° ° ° ° °
DATACOM Frequencies ° ° ° ° °
DATACOM/SONET internetworking ° ° ° °
Fixed Ratio between input clocks °

Flexible Frequency Plan ° ° ° °
Number of Inputs 2 2 2 4 4
Number of Outputs 1 2 2 5 5
Jitter Attenuation ° ° °

5.1. Clock Multiplication (Si5316, Si5322, Si5323, Si5365, Si5366)

By setting the tri-level FRQSEL[3:0] pins these devices provide a wide range of standard SONET and data
communications frequency scaling, including simple integer frequency multiplication to fractional settings required

for coding and decoding.
5.1.1. Clock Multiplication (Si5316)

The device accepts dual input clocks in the 19, 39, 78, 155, 311, or 622 MHz frequency range and generates a de-
jittered output clock at the same frequency. The frequency range is set by the FRQSEL [1:0] pins, as shown in

Table 4.
Table 4. Frequency Settings
FRQSEL[1:0] Output Frequency (MHz)

LL 19.38-22.28

LM 38.75-44.56

LH 77.50-89.13

ML 155.00-178.25

MM 310.00-356.50

MH 620.00-710.00
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The Si5316 can accept a CKIN1 input at a different frequency than the CKIN2 input. The frequency of one input
clock can be 1x, 4x, or 32x the frequency of the other input clock. The output frequency is always equal to the lower
of the two clock inputs and is set via the FRQSEL [1:0] pins. The frequency applied at each clock input is divided
down by a pre-divider as shown in the Figure 1 on page 16. These pre-dividers must be set such that the two
resulting clock frequencies, f3_1 and f3_2 must be equal and are set by the FRQSEL [1:0] pins. Input divider
settings are controlled by the CK1DIV and CK2DIV pins, as shown in Table 5.

Table 5. Input Divider Settings

CKnDIV N3n Input Divider
L 1
M 4
H 32

Table 6. Si5316 Bandwidth Values

FRQSEL[1:0] Nominal Frequency Values (MHz)

LL LM LH ML MM MH
BWI[1:0] 19.44 MHz | 38.88 MHz | 77.76 MHz | 155.52 MHz | 311.04 MHz | 622.08 MHz
HM 100 Hz 100 Hz 100 Hz 100 Hz 100 Hz 100 Hz
HL 210 Hz 210 Hz 200 Hz 200 Hz 200 Hz 200 Hz
MH 410 Hz 410 Hz 400 Hz 400 Hz 400 Hz 400 Hz
MM 1.7 kHz 1.7 kHz 1.6 kHz 1.6 kHz 1.6 kHz 1.6 kHz
ML 7.0 kHz 7.0 kHz 6.8 kHz 6.7 kHz 6.7 kHz 6.7 kHz
= fequeney raio
CKIN1— +1,+4,+32 [—
| DSPLL [—Fou
CKIN2— +1,+4,+32 —
f3 = Fout

Figure 21. Si5316 Divisor Ratios

~>

SILITON

LABS

Rev. 1.1

37



Si53xx-RM

5.1.2. Clock Multiplication (Si5322, Si5323, Si5365, Si5366)

These parts provide flexible frequency plans for SONET, DATACOM, and interworking between the two (Table 7,
Table 8, and Table 9 respectively). The CKINn inputs must be the same frequency as specified in the tables. The
outputs are the same frequency; however, in the Si5365 and Si5366, CKOUT3 and CKOUT4 can be further divided
down by using the DIV34 [1:0] pins.
The following notes apply to Tables 7, 8, and 9:

1. All entries are available for the Si5323 and Si5366. Only those marked entries under the WB column are

available for the Si5322 and Si5365.

2. The listed output frequencies appear on CKOUTN. For the Si5365 and Si5366, sub-multiples are available on
CKOUT3 and CKOUT4 using the DIV34[1:0] control pins.

3. All ratios are exact, but the frequency values are rounded.

4. For bandwidth settings, f3 values, and frequency operating ranges, consult DSPLLsim.

5. For the Si5366 with CK_CONF = 1, CKIN3 and CKIN4 are the same frequency as FS_OUT.

Table 7. SONET Clock Multiplication Settings (FRQTBL=L)

No |FRQSEL fiy MHz | Mult Factor Nominal All Devices Si5366 Only
S four MHz [ s (MH2) FS_OUT (MHz)
(CK_CONF = 0) (CK_CONF =1)
0 LLLL 0.008 1 0.008 0.008 0.008
1 LLLM 2430 19.44 19.44 0.008
2 LLLH 4860 38.88 38.88 0.008
3 LLML 9720 77.76 77.76 0.008
4 LLMM 19440 155.52 155.52 0.008
5 LLMH 38880 311.04 311.04 0.008
6 LLHL 77760 622.08 622.08 0.008
L4
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Table 7. SONET Clock Multiplication Settings (FRQTBL=L) (Continued)

No |FRQSEL fiy MHz | Mult Factor Nominal All Devices Si5366 Only
S fourMHz = (MHZ) FS_OUT (MHz)
(CK_CONF = 0) (CK_CONF =1)
7 LLHM . 19.44 1 19.44 19.44 0.008
8 LLHH . 2 38.88 38.88 0.008
9 LMLL . 4 77.76 77.76 0.008
10 LMLM . 8 155.52 155.52 0.008
1 LMLH 8 x (255/238) 166.63 166.63 NA
12 LMML 8 x (255/237) 167.33 167.33 NA
13 | LMMM 8 x (255/236) 168.04 168.04 NA
14 | LMMH . 16 311.04 311.04 0.008
15 LMHL . 32 622.08 622.08 0.008
16 | LMHM 32 x (255/238) | 666.51 666.51 NA
17 | LMHH 32 x (255/237) | 669.33 669.33 NA
18 LHLL 32 x (255/236) | 672.16 672.16 NA
19 LHLM . 48 933.12 933.12 0.008
20 LHLH . 54 1049.76 1049.76 0.008
21 LHML . 38.88 1 38.88 38.88 0.008
22 | LHMM . 2 77.76 77.76 0.008
23 | LHMH . 4 155.52 155.52 0.008
24 LHHL . 16 622.08 622.08 0.008
25 | LHHM 16 x (255/238) | 666.51 666.51 NA
26 LHHH 16 x (255/237) | 669.33 669.33 NA
27 MLLL 16 x (255/236) | 672.16 672.16 NA
- L4
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Table 7. SONET Clock Multiplication Settings (FRQTBL=L) (Continued)

No |FRQSEL fiy MHz | Mult Factor Nominal All Devices Si5366 Only
S fourMHz = (MHZ) FS_OUT (MHz)
(CK_CONF = 0) (CK_CONF =1)

28 MLLM . 77.76 1/4 19.44 19.44 0.008

29 MLLH . 112 38.88 38.88 0.008

30 MLML . 1 77.76 77.76 0.008

31 | MLMM . 2 155.52 155.52 0.008

32 | MLMH . 2 x (255/238) 166.63 166.63 NA

33 MLHL 2 x (255/237) 167.33 167.33 NA

34 | MLHM 2 x (255/236) 168.04 168.04 NA

35 | MLHH . 4 311.04 311.04 0.008

36 MMLL . 8 622.08 622.08 0.008

37 | MMLM . 8 x (255/238) 666.51 666.51 NA

38 | MMLH 8 x (255/237) 669.33 669.33 NA

39 | MMML 8 x (255/236) 672.16 672.16 NA

40 | MMMM . 155.52 1/8 19.44 19.44 0.008

41 | MMMH . 1/4 38.88 38.88 0.008

42 | MMHL . 1/2 77.76 77.76 0.008

43 | MMHM . 1 155.52 155.52 0.008

44 | MMHH . 255/238 166.63 166.63 NA

45 MHLL 255/237 167.33 167.33 NA

46 | MHLM 255/236 168.04 168.04 NA

47 MHLH . 2 311.04 311.04 0.008

48 | MHML . 4 622.08 622.08 0.008

49 | MHMM . 4 x (255/238) 666.51 666.51 NA

50 | MHMH 4 x (255/237) 669.33 669.33 NA

51 | MHHL 4 x (255/236) 672.16 672.16 NA

52 | MHHM . 166.63 238/255 155.52 155.52 NA

53 | MMHM . 1 166.63 166.63 NA

54 | MHHH . 4 x (238/255) 622.08 622.08 NA

55 | MHML . 4 666.51 666.51 NA
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Table 7. SONET Clock Multiplication Settings (FRQTBL=L) (Continued)

No |FRQSEL fiy MHz | Mult Factor Nominal All Devices Si5366 Only
S fourMHz = (MHZ) FS_OUT (MHz)
(CK_CONF = 0) (CK_CONF =1)
56 HLLL 167.33 237/255 155.52 155.52 NA
57 | MMHM . 1 167.33 167.33 NA
58 HLLM 4 x (237/255) 622.08 622.08 NA
59 | MHML . 4 669.33 669.33 NA
60 HLLH 168.04 236/255 155.52 155.52 NA
61 | MMHM . 1 168.04 168.04 NA
62 HLML 4 x (236/255) 622.08 622.08 NA
63 | MHML . 4 672.16 672.16 NA
64 | HLMM . 311.04 1 311.04 311.04 0.008
65 | HLMH . 2 622.08 622.08 0.008
66 HLHL . 2 x (255/238) 666.51 666.51 NA
67 | HLHM 2 x (255/237) 669.33 669.33 NA
68 HLHH 2 X (255/236) 672.16 672.16 NA
69 HMLL . 622.08 1/32 19.44 19.44 0.008
70 | HMLM . 1/16 38.88 38.88 0.008
71 | HMLH . 1/8 77.76 77.76 0.008
72 | HMML . 1/4 155.52 155.52 0.008
73 | HMMM . 1/2 311.04 311.04 0.008
74 | HMMH . 1 622.08 622.08 0.008
75 | HMHL . 255/238 666.51 666.51 NA
76 | HMHM 255/237 669.33 669.33 NA
77 | HMHH . 255/236 672.16 672.16 NA
78 HHLL . 666.51 | 1/4 x 238/255 155.52 155.52 NA
79 | HMML . 1/4 166.63 166.63 NA
80 | HHLM . 238/255 622.08 622.08 NA
81 | HMMH . 1 666.51 666.51 NA
- L4
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Table 7. SONET Clock Multiplication Settings (FRQTBL=L) (Continued)

No |FRQSEL fiy MHz | Mult Factor Nominal All Devices Si5366 Only
S fourMHz = (MHZ) FS_OUT (MHz)
(CK_CONF = 0) (CK_CONF =1)
82 HHLH 669.33 | 1/4 x 237/255 155.52 155.52 NA
83 | HMML . 1/4 167.33 167.33 NA
84 | HHML 237/255 622.08 622.08 NA
85 | HMMH . 1 669.33 669.33 NA
86 | HHMM 672.16 | 1/4 x 236/255 155.52 155.52 NA
87 | HMML . 1/4 168.04 168.04 NA
88 | HHMH 236/255 622.08 622.08 NA
89 | HMMH . 1 672.16 672.16 NA
- L4
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Table 8. Datacom Clock Multiplication Settings (FRQTBL =M, CK_CONF =0)

Setting | FRQSEL[3:0] fin (MHZ) Mult Factor fout* (MHz)
0 LLLL 15.625 2 31.25
1 LLLM 4 62.5
2 LLLH 8 125
3 LLML 16 250
4 LLMM 25 17/4 106.25
5 LLMH 5 125
6 LLHL 25/4 x 66/64 161.13
7 LLHM 51/8 x 66/64 164.36
8 LLHH 25/4 x 66/64 x 255/238 172.64
9 LMLL 25/4 x 66/64 x 255/237 173.37
10 LMLM 51/8 x 66/64 x 255/238 176.1
11 LMLH 51/8 x 66/64 x 255/237 176.84
12 LMML 17/2 212.5
13 LMMM 17 425
14 LMMH 25 x 66/64 644.53
15 LMHL 51/2 x 66/64 657.42
16 LMHM 25 x 66/64 x 255/238 690.57
17 LMHH 25 x 66/64 x 255/237 693.48
18 LHLL 51/2 x 66/64 x 255/238 704.38
19 LHLM 51/2 x 66/64 x 255/237 707.35
20 LHLH 31.25 2 62.5
21 LHML 4 125
22 LHMM 8 250
23 LHMH 53.125 2 106.25
24 LHHL 4 212.5
25 LHHM 8 425
26 LHHH 106.25 3/2 x 66/64 164.36
27 MLLL 3/2 x 66/64 x 255/238 176.1
28 MLLM 3/2 x 66/64 x 255/237 176.84
29 MLLH 2 212.5

30 MLML 4 425
31 MLMM 6 X 66/64 657.42
32 MLMH 6 X 66/64 x 255/238 704.38
33 MLHL 6 x 66/64 x 255/237 707.35
- L4
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Table 8. Datacom Clock Multiplication Settings (FRQTBL = M, CK_CONF =0) (Continued)

Setting | FRQSEL[3:0] g fin (MHZz) Mult Factor fout* (MHz)
34 MLHM ° 125 10/8 x 66/64 161.13
35 MLHH 10/8 x 66/64 x 255/238 172.64
36 MMLL 10/8 x 66/64 x 255/237 173.37
37 MMLM ° 5 x 66/64 644.53
38 MMLH 5 x 66/64 x 255/238 690.57
39 MMML 5 X 66/64 x 255/237 693.48
40 MMMM ° 156.25 66/64 161.13
41 MMMH 66/64 x 255/238 172.64
42 MMHL 66/64 x 255/237 173.37
43 MMHM ° 4 X 66/64 644.53
44 MMHH 4 X 66/64 x 255/238 690.57
45 MHLL 4 x 66/64 x 255/237 693.48
46 MMMM ° 159.375 66/64 164.36
47 MMMH 66/64 x 255/238 176.1
48 MMHL 66/64 x 255/237 176.84
49 MMHM ° 4 X 66/64 657.4
50 MMHH 4 X 66/64 x 255/238 704.38
51 MHLL 4 x 66/64 x 255/237 707.35
52 MHLM ° 161.13 4/5 x 64/66
53 MHLH ° 255/238 172.64
54 MHML 255/237 173.37
55 MHMM ° 4 644.53
56 MHMH ° 4 x 255/238 690.57
57 MHHL 4 x 255/237 693.48
58 MHHM 164.36 2/3 x 64/66 106.25
59 MHLH ° 255/238 176.1
60 MHML 255/237 176.84
61 MHMM ° 4 657.42
62 MHMH ° 4 x 255/238 704.38
63 MHHL 4 x 255/237 707.35
64 MHHH 172.64 4/5 x 64/66 x 238/255
65 HLLL 64/66 x 238/255 156.25
66 HLLM ° 238/255 161.13
67 HLLH ° 4 x 238/255 644.53
68 MHMM ° 4 690.57
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Table 8. Datacom Clock Multiplication Settings (FRQTBL = M, CK_CONF =0) (Continued)

Setting | FRQSEL[3:0] g fin (MHZz) Mult Factor fout* (MHz)
69 HLML 173.37 4/5 x 64/66 x 237/255 125
70 HLMM 64/66 x 237/255 156.25
71 HLMH ° 2371255 161.13
72 HLHL 4 x 237/255 644.53
73 MHMM ° 4 693.48
74 HLHM 176.1 2/3 x 64/66 x 238/255 106.25
75 HLLL 64/66 x 238/255 159.375
76 HLLM ° 238/255 164.36
77 HLLH ° 4 x 238/255 657.42
78 MHMM ° 4 704.38
79 HLHH 176.84 2/3 x 64/66 x 237/255 106.25
80 HLMM 64/66 x 237/255 159.375
81 HLMH ° 237/255 164.36
82 HLHL 4 x 237/255 657.42
83 MHMM ° 4 707.35
84 HMLL ° 212.5 2 425
85 HMLM ° 425 1 425
86 HMLH ° 644.53 1/5 x 64/66 125
87 HMML ° 1/4 161.13
88 HMMM ° 1 644.53
89 HMMH ° 255/238 690.57
920 HMHL 255/237 693.48
91 HMHM ° 657.42 1/6 x 64/66 106.25
92 HMML ° 1/4 164.36
93 HMMM ° 1 657.42
94 HMMH ° 255/238 704.38
95 HMHL 255/237 707.35
96 HMHH 690.57 1/5 x 64/66 x 238/255 125
97 HHLL ° 1/4 x 64/66 x 238/255 156.25
98 HHLM ° 1/4 x 238/255 161.13
99 HMML ° 1/4 172.64
100 HHLH ° 238/255 644.53
101 HMMM ° 1 690.57
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Table 8. Datacom Clock Multiplication Settings (FRQTBL = M, CK_CONF =0) (Continued)

Setting | FRQSEL[3:0] g fin (MHZz) Mult Factor fout* (MHz)
102 HHML 693.48 | 1/5x 64/66 x 237/255 125
103 HHMM 1/4 x 64/66 x 237/255 156.25
104 HHMH ° 1/4 x 237/255 161.13
105 HMML ° 1/4 173.37
106 HHHL 237/255 644.53
107 HMMM ° 1 693.48
108 HHHM 704.38 1/6 x 64/66 x 238/255 106.25
109 HHLL 1/4 x 64/66 x 238/255 159.375
110 HHLM o 1/4 x (238/255) 164.36
111 HMML ° 1/4 176.1
112 HHLH ° 238/255 657.42
113 HMMM ° 1 704.38
114 HHHH 707.35 1/6 x 64/66 x 237/255 106.25
115 HHMM 1/4 x 64/66 x 237/255 159.375
116 HHMH ° 1/4 x (237/255) 164.36
117 HMML ° 1/4 176.84
118 HHHL 237/255 657.42
119 HMMM ° 1 707.35
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Table 9. SONET to Datacom Clock Multiplication Settings

Setting | FRQSEL[3:0] g fin (MHZ) Mult Factor fout* (MHz)
0 LLLL 0.008 3125 25
1 LLLM 6480 51.84
2 LLLH 53125/8 53.125
3 LLML 15625/2 62.5
4 LLMM 53125/4 106.25
5 LLMH 15625 125
6 LLHL 78125/4 156.25
7 LLHM 159375/8 159.375
8 LLHH 53125/2 212.5
9 LMLL 53125 425
10 LMLM 19.440 625/486 25
11 LMLH 10625/3888 53.125
12 LMML 3125/972 62.5
13 LMMM 10625/1944 106.25
14 LMMH 3125/486 125
15 LMHL 15625/1944 156.25
16 LMHM 31875/3888 159.375
17 LMHH 15625/1944 x 66/64 161.13
18 LHLL 31875/3888 x 66/64 164.36
19 LHLM 15625/1944 x 66/ 172.64
64 x 255/238
20 LHLH 31875/3888 x 66/ 176.1
64 x 255/238
21 LHML 10625/972 212.5
22 LHMM 10625/486 425
23 LHMH 15625/486 x 66/64 644.53
24 LHHL 31875/972 x 66/64 657.42
25 LHHM 15625/486 x 66/ 690.57
64 x 255/238
26 LHHH 31875/972 x 66/ 704.38
64 x 255/238
27 MLLL 27.000 1 27
28 MLLM 250/91 74.17582
29 MLLH 11/4 74.25
- L4
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Table 9. SONET to Datacom Clock Multiplication Settings (Continued)

Setting | FRQSEL[3:0] g fin (MHZ) Mult Factor fout* (MHz)
30 MLML ° 62.500 2 125
31 MLMM ° 4 250
32 MLMH 74.176 91/250 27
33 MLHL 1 74.17582
34 MLHM 91 x 11/250 x 4 74.25
35 MLHH 74.250 4/11 27
36 MMLL 4 x 250/11 x 91 74.17582
37 MMLM 1 74.25
38 MMLH 77.760 10625/7776 106.25
39 MMML 3125/1944 125
40 MMMM 15625/7776 156.25
41 MMMH 31875/15552 159.375
42 MMHL 15625/7776 x 66/64 161.13
43 MMHM 31875/15552 x 66/64 164.36
44 MMHH 15625/7776 x 66/ 172.64

64 x 255/238
45 MHLL 31875/15552 x 66/ 176.1
64 x 255/238
46 MHLM 10625/3888 2125
47 MHLH 10625/1944 425
48 MHML 15625/1944 x 66/64 644.53
49 MHMM 31875/3888 x 66/64 657.42
50 MHMH 15625/1944 x 66/ 690.57
64 x 255/238
51 MHHL 31875/3888 x 66/ 704.38
64 x 255/238
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Table 9. SONET to Datacom Clock Multiplication Settings (Continued)

Setting | FRQSEL[3:0] g fin (MHZ) Mult Factor fout* (MHz)
52 MHHM 155.520 15625/15552 156.25
53 MHHH 31875/31104 159.375
54 HLLL 15625/15552 x 66/64 161.13
55 HLLM 31875/31104 x 66/64 164.36
56 HLLH 15625/15552 x 66/ 172.64
64 x 255/238

57 HLML 31875/31104 x 66/ 176.1
64 x 255/238

58 HLMM 10625/7776 212.5

59 HLMH 10625/3888 425

60 HLHL 15625/3888 x 66/64 644.53

61 HLHM 31875/7776 x 66/64 657.42

62 HLHH 15625/3888 x 66/ 690.57
64 x 255/238

63 HMLL 31875/7776 x 66/ 704.38
64 x 255/238

64 HMLM 622.080 | 1