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Brief

The JOYNED XM2-EVK is an evaluation platform designed for developers who aim to prototype software
for their own AVB/Milan products. Powered by JOYNED’s Milan Endpoint Software, it ensures seamless
integration, Avnu certification support, and robust performance for live sound, studio production, and
commercial AV installations.
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Overview

The JOYNED XM2-EVK provides manufacturers and developers with a robust platform to design, test,
and prototype AVB/Milan-compatible products.

Powered by JOYNED XM2 - MILAN Software

JOYNED Milan Software, designed for XMOS microcontrollers, integrates smoothly with the Milan
standard for audio over Ethernet. It supports up to 64x64 audio channels, stream counts of 8x8, and
sampling rates of up to 96 kHz. Whether for live sound, studio production, or commercial
installations, the JOYNED Software simplifies development, bringing network technology to more
places.

JOYNED Milan software can be licensed directly. Learn more at JOYNED's website'.

Dimensions

200 mm x 120 mm

Features

 Fully Milan-Compliant: Supports professional AVB/Milan networking for seamless audio-over-
Ethernet integration.

« High Channel Count: Handles up to 64x64 audio channels with 8x8 stream support.

 Flexible Sampling Rates: Supports 44.1 kHz, 48 kHz, 88.2 kHz, and 96 kHz for versatile audio
applications.

* Deterministic Processing: XMOS xCORE-200 XE216 microcontroller ensures precise timing and
low-latency performance.

¢ Low-Jitter Clock Recovery: Cirrus Logic CS2100/CS2501 PLL provides accurate synchronization
for high-quality audio.

» High-Fidelity Audio Codec: Cirrus Logic CS4272 with 24-bit ADC/DAC and up to 120 dB dynamic
range.

* Comprehensive Connectivity: Includes Master Clock, Serial Audio Interface, 12C, GPIOs, and
Power (5V/3.3V).

 Reliable Ethernet: Microchip KSZ9131 Ethernet PHY for stable data transmission.

* Development-Friendly: Ideal for manufacturers and developers prototyping AVB/Milan-
compatible products.

Product Details

JOYNED XM2 - MILAN Software

« Full Milan compliance for professional audio over Ethernet.
e Supports up to 64x64 audio channels and 8x8 streams.
e Compatible with sampling rates of 44.1 kHz, 48 kHz, 88.2 kHz, and 96 kHz.

1. https://www.joyned.at/milan-software-for-xmos

JOYNEDGmbh ©2026 | www.joyned.at 6
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» Simplified integration process with XMOS microcontrollers, ensuring a reliable and solid
foundation.
¢ Functional verification support provided by JOYNED for meeting all professional standards.

Microcontroller

* XMOS xCORE-200 XE216: A high-performance, 16-core microcontroller designed for time-
sensitive applications:
¢ Dual 32-bit RISC cores running at up to 500 MHz.
» Deterministic execution for precise timing.
* Integrated support for networking, 1/0, and control applications.
Learn more about the xCORE-200 XE2162.

Clock Recovery (PLL)

Cirrus Logic CS2100 or CS2501 for low-jitter clock recovery, ensuring high-precision synchronization.
Learn more about the C52501 PLL3,

Codec
Cirrus Logic CS4272: A high-performance, 24-bit audio codec with:

* 24-bit analog-to-digital (ADC) and digital-to-analog conversion (DAC).

¢ Dynamic range up to 114 dB for ADC and 120 dB for DAC.

e Support for sampling rates of up to 192 kHz, ensuring pristine audio fidelity.

* Integrated features such as volume control and mute for enhanced audio control.
Learn more about the CS42724,

System Connector

Master Clock

Serial Audio Interface (LRCLK/FSYNC, BCLK, Data)
12C

GPIOs

Power 5V and 3.3V

Ethernet PHY

Microchip KSZ9131 for reliable transmission and reception of Ethernet Data. (Older revision may still
include the AR8035 instead of the KSZ9131).

2. https://www.xmos.com/xcore-200
3. https://www.cirrus.com/products/cs2501/
4. https://www.cirrus.com/products/cs4272/

JOYNEDGmbh ©2026 | www.joyned.at 7
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JOYNED ...
Block diagram
A A
RJ45 XLRin XLR out System connector
A A A A
-
Ethernet PHY
» CODEC
A A '\
A T
12S S 125
12S input
select
= P> 125
RGME
|
) XMOS | QCLK + BLC K —
MCLK
A
»c
\ 4 ¥
Clock Recovery PLL
Pinout
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To interface with existing JOYNED modules, the extension card shall provide a System connector with

the following pinout.

Connector type: FFC 0.5mm 30 pin

Pin

10

11

12

13

14

15

JOYNEDGmbh ©2026 | www.joyned.at

Signal name

5V0

5V0

3V3

3V3

GPIO_OUT

ADC_RST_N_OUT

N.C.

GND

SDIOD_IN

GND

SDIOC_IN

GND

SDIOB_OUT

GND

SDIOA_OUT

Signal type

Power-in/out

Power-in/out

Power-out

Power-out

GPIO

Reset (out)

Not connected

Ground

12S, Data in/out (default i2s in)

Ground

I2S, Data in/out (default
optical in)

Ground

I2S, Data in/out (default i2s
out)

Ground

I2S, Data in/out (default
optical out)
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16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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GND

SCLK_OUT

GND

LRCK_OUT

GND

MCLK_OUT

GND

SDA

SCL

GND

GND

SDIOE_OUT

GND

SDIOF_IN

GND

Connection to xCore-200 eXplorer )3
Note: See xCORE-200 explorerKIT Hardware Manual - Chapter 3

No connections assigned!

Pin

JOYNEDGmbh ©2026 | www.joyned.at

Signal name XMOS pin

name

Ground

12S, Bit clock out

Ground

12S, LR clock out

Ground

Master clock out

Ground

12C, data

12C, clock

Ground

Ground

I2S, Data in/out (default SPDIF-
TX)

Ground

I12S, Data in/out

Ground

Signal type

10
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JOYNED z:.

1 GND Ground
2 X1D35

3 GND Ground
4 X1D38

5 GND Ground
6 X1D39

7 GND Ground
8 X1D16

9 GND Ground
10 X1D17

11 GND Ground
12 X1D18

13 GND Ground
14 X1D19

15 GND Ground
16 X1D14

17 GND Ground
18 X1D15

19 GND Ground
20 X1D20

JOYNEDGmbh ©2026 | www.joyned.at 11
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21 GND Ground
22 X1D21

23 GND Ground
24 X1D04

25 GND Ground
26 X1D05

27 GND Ground
28 X1D06

29 GND Ground
30 X1D07

31 GND Ground
32 X1D02

33 GND Ground
34 X1D03

35 GND Ground
36 X1D08

37 GND Ground
38 X1D09

39 GND Ground
40 X1D00

JOYNEDGmbh ©2026 | www.joyned.at 12
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JOYNED ..

41 GND Ground
42 X1DO01

43 GND Ground
44 GND Ground

Connection to xCore-200 eXplorer )1
Note: See xCORE-200 explorerKIT Hardware Manual - Chapter 3

Pin Signal name XMOS pin Signal type
name

1 X0D31

2 GND

3 GPIO X0D30 GPIO

4 GND

5 X0D29

6 GND

7 X0D28

8 GND

9 X0D33

10 GND

11 ADC_RST_N X0D32 ADC/ DAC Reset line

12 GND

JOYNEDGmbh ©2026 | www.joyned.at 13
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13 X0D27

14 GND

15 X0D26

16 GND

17 SDIOD X0D35 I2S Data line
18 GND

19 SDIOC X0D34 I2S Data line
20 GND

21 SDIOB X0D25 I2S Data line
22 GND

23 SDIOA X0D24 I2S Data line
24 GND

25 X0D19

26 GND

27 X0D18

28 GND

29 X0D17

30 GND

31 X0D16

32 GND

JOYNEDGmbh ©2026 | www.joyned.at 14
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33 SCLK X0D23 12S / TDM Bitclock

34 GND

35 LRCLK X0D22 I12S Wordclock / TDM
Framesync

36 GND

37 MCLK_XCOREQ X0D13 Master clock to XMOS

38 GND

39 TP1 X0D12 Test

40 GND

41 X0D21

42 GND

43 X0D20

44 GND

45 X0D15

46 GND

47 X0D14

48 GND

49 X0D09

50 GND

51 X0DO08

52 GND

JOYNEDGmbh ©2026 | www.joyned.at 15
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JOYNED ..
53 SDA X0DO03 12C
54 GND
55 SCL X0D02 12C
56 GND
57 PLL_SYNC_SilLabs_C X0D39 Clock reference to Silabs.
58 GND
59 PLL_SYNC_Renesas X0D38 Clock reference to
Renesas.
60 GND
61 PLL_SYNC_SiLabs_B X0D37 Clock reference to Silabs.
62 GND
63 PLL_SYNC_CS2100 X0D36 Clock reference to
CS2100.
64 GND
Analog out L
Connector type: XLR male
E.g. Neutrik NC3MAAH
Pin Signal name Signal type

JOYNEDGmbh ©2026 | www.joyned.at 16
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Analog out R
Connector type: XLR male
E.g. Neutrik NC3MAAH

Pin

AnaloginL
Connector type: XLR female
E.g. Neutrik NC3FAAH

Pin

AnaloginR
Connector type: XLR female
E.g. Neutrik NC3FAAH

Pin

JOYNEDGmbh ©2026 | www.joyned.at
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Signal name Signal type
Signal name Signal type
Signal name Signal type

17
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Mechanical drawing
Width: To fit into a 9,5” enclosure. (Including xCore-200 explorer board)

1 2 | s | . | s | 3 | 7 | 3 | s 0 1 2

201

100

o Gy ety
R&D ‘ADW 2202»os-1e|xxx 2022-XX-XX|
mmmmmmmm St
Mechanical Reference Draft
" JOYNED Development Board F5036P "
| A lzozz-xx-xx n
T B o 0 1 e

Power supply

A A DC-Input of 5.8V to 5.9V is required in Version 1. Absolute maximum rating is 6V.

A wider input voltage range is provided from Version 2 onwards.
Recommended Wall mount AC Adapter
(from Version 2 onwards)

https://www.mouser.at/ProductDetail/Phihong/PSC15R-090-R?qs=GBLSI2Akirsh1YBr54Nkdw%3D%3D +
https://www.mouser.at/ProductDetail/Phihong/RPE-AB01B-H?qs=zW32dvEIR3sKOd9e1WTTzg%3D%3D
or https://www.mouser.at/ProductDetail/Phihong/RPS-ABO1B-H?
gs=zW32dvEIR3uk2nw48BVOuw%3D%3D

JOYNEDGmbh ©2026 | www.joyned.at 18
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Clocking

LRCK_OUT, MCLK_OUT and SCLK_OUT are synchronous clocks to drive 12S or TDM transmission. The

AVB base module is always considered to be the master on the bus. Slaving to external clocks is not
supported.

CS2100CP

(————
Notes: L L 4 +33V
1. Resistors | | Torwr Yo
required for I°C I 210 2kQ I
operation. I —vr g
I i
— .i. — .i. - VD )
I I
+—e i SCLICCLK
System MicroController * SDA/CDIN
) ADO/CS
CS2100-CP
p
] | To circuitry which requires
[ Frequency Reference ) CLK_IN CLK_OouTt a low-jitter clock ]
’ﬁ s ) )
TR o Toaber s |
| 2 j+—XTO \
N
|
I\ o /
|
‘ 4

Similar to XMOS reference design.

No Multiplexer for clock selection needed.
CLK_IN is connected to PLL_SYNC_CS2100
CLK_OUT is used to feed MCLK_* signals

JOYNEDGmbh ©2026 | www.joyned.at 19
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Fractional-N Clock Multiplier

Features

¢ Clock Multiplier / Jitter Reduction

— Generates a Low Jitter 6 - 75 MHz Clock
from a Jittery or Intermittent 50 Hz to 30
MHz Clock Source

Highly Accurate PLL Multiplication Factor

— Maximum Error Less Than 1 PPM in High-
Resolution Mode

[2C / SPI™ Control Port

Configurable Auxiliary Output

Flexible Sourcing of Reference Clock
— External Oscillator or Clock Source
— Supports Inexpensive Local Crystal

Minimal Board Space Required

— No External Analog Loop-filter
Components

<&

* & o

<&

General Description

The CS2100-CP is an extremely versatile system
clocking device that utilizes a programmable phase
lock loop. The CS2100-CP is based on a hybrid ana-
log-digital PLL architecture comprised of a unique
combination of a Delta-Sigma Fractional-N Frequency
Synthesizer and a Digital PLL. This architecture allows
for generation of a low-jitter clock relative to an exter-
nal noisy synchronization clock at frequencies as low
as 50 Hz. The CS2100-CP supports both I12C and SPI
for full software control.

The CS2100-CP is available in a 10-pin MSOP pack-
age in Commercial (-10°C to +70°C) and Automotive-
D (-40°C to +85°C) and Automotive-E (-40°C to
+105°C) grades. Customer development kits are also
available for device evaluation. Please see “Ordering
Information” on page 32 for complete details.

33V
'd i N\
Timing Reference
I2C/SPI 5
pra— F Ref -
Software Control _>[ "C/SPI ] P:_el_q uoir:gﬁt SeTEnes L, Auxiliary
Lock Indicator Output

Vomittor ?.2?.':3 1 AZ Fractional-N 6to 75 MHz

Reference Frequency Synthesizer PLL Output

A
N

50 Hz to 30 MHz 1 j Digital PLL & Fractional

Frequency 1 N Logic

Reference

v
Output to Input T
Clock Ratio
= Cirrus Logic Confidential OCT '15
——==" CIRRUS LOGIC ; ; ;
htWWWW.CSII’I‘US.COI‘n Copyright © Cirrus Logic, Inc. 2009-2015 DS840F3
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1. PIN DESCRIPTION
vw [ 1 10 [__]SDA/CDIN
GND [ ]2 9O [ ]scLiccLK
ctk out [ T 1|3 8 [T ]ADo/CS
AUX ouT [ [ || 4 7 | |XTI/REF_CLK
CLKIN[ T/ 5 6| |]XTO

Pin Name # Pin Description
VD 1 Digital Power (Input) - Positive power supply for the digital and analog sections.
GND 2 Ground (Input) - Ground reference.
CLK_OuUT 3 PLL Clock Output (Output) - PLL clock output.
4 Auxiliary Output (Output) - This pin outputs a buffered version of one of the input or output clocks,
AUX_OUT - . . . :
or a status signal, depending on register configuration.
CLK_IN 5 Frequency Reference Clock Input (Input) - Clock input for the Digital PLL frequency reference.
XTO 6 Crystal Connections (XTI/XTO) / Timing Reference Clock Input (REF_CLK) (Input/Output) -
XTI/REF CLK 7 XTI/XTO are I/O pins for an external crystal which may be used to generate the low-jitter PLL input
- clock. REF_CLK is an input for an externally generated low-jitter reference clock.
ADO/CS 8 Address Bit 0 (12C) / Control Port Chip Select (SPI) (Input) - ADQ is a chip address pin in I’C
Mode. CS is the chip select signal in SPI Mode.
N : - . —
SCL/CCLK 9 Control Port Clock (Input) - SCL/CCLK is the serial clock for the serial control port in I°C and SPI
mode.
10 Serial Control Data (Input/Output) - SDA is the data I/O line in I?C Mode. CDIN is the input data
SDA/CDIN - . )
line for the control port interface in SPI Mode.
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2. TYPICAL CONNECTION DIAGRAM

Notes: ) +3.3V
1. Resistors I I
required for I°C [ I
operation.
| I I |
— g VD )
I I
I I
¢ i »| SCL/CCLK
System MicroController = ) »| SDA/CDIN
»| ADO/CS
Frequency Reference CLK_IN CLK_OUT > © cwcwtry_yvhlch requires
a low-jitter clock
~
foyv L
1 XTI/REF_CLK To other circuitry or
For | e Ly Microcontroller ‘
|2 P XTO
N
|
AN J
|
! 4
Low-Jitter W /-\\ N
[ Timing Reference J T REF_CLK
N.C.! xy«—— XTO
\J
or
Crystal ~

Figure 1. Typical Connection Diagram
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3. CHARACTERISTICS AND SPECIFICATIONS

RECOMMENDED OPERATING CONDITIONS
GND = 0 V; all voltages with respect to ground. (Note 1)

Parameters Symbol Min Typ Max Units
DC Power Supply VD 3.1 3.3 3.5 \%
Ambient Operating Temperature (Power Applied)
Commercial Grade Tac -10 - +70 °C
Automotive-D Grade Tap -40 - +85 °C
Automotive-E Grade Tage -40 - +105 °C

Notes: 1. Device functionality is not guaranteed or implied outside of these limits. Operation outside of these limits
may adversely affect device reliability.

ABSOLUTE MAXIMUM RATINGS
GND = 0 V; all voltages with respect to ground.

Parameters Symbol Min Max Units
DC Power Supply VD -0.3 6.0 \%
Input Current N - 10 mA
Digital Input Voltage (Note 2) VN -0.3 VD +0.4 \%
Ambient Operating Temperature (Power Applied) Ta -55 125 °C
Storage Temperature Tstg -65 150 °C

WARNING: Operation at or beyond these limits may result in permanent damage to the device.

Notes: 2. The maximum over/under voltage is limited by the input current except on the power supply pin.

DC ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise specified): VD = 3.1 Vto 3.5 V; Ty =-10°C to +70°C (Commercial Grade);
Tp =-40°C to +85°C (Automotive-D Grade); Tp = -40°C to +105°C (Automotive-E Grade).

Parameters Symbol Min Typ Max Units
Power Supply Current - Unloaded (Note 3) Ip - 12 18 mA
Power Dissipation - Unloaded (Note 3) Pp - 40 60 mwW
Input Leakage Current N - - 10 MA
Input Capacitance Ic - 8 - pF
High-Level Input Voltage Viy 70% - - VD
Low-Level Input Voltage Vi - - 30% VD
High-Level Output Voltage (Ioy = -1.2 mA) VoH 80% - - VD
Low-Level Output Voltage (Ioy = 1.2 mA) VoL - - 20% VD

Notes: 3. To calculate the additional current consumption due to loading (per output pin), multiply clock output
frequency by load capacitance and power supply voltage.
For example, fc k out (49.152 MHz) * C_ (15 pF) * VD (3.3 V) = 2.4 mA of additional current due to
these loading conditions on CLK_OUT.
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AC ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise specified): VD = 3.1 Vto 3.5 V; T, =-10°C to +70°C (Commercial Grade);

Tp =-40°C to +85°C (Automotive-D Grade); Ty = -40°C to +105°C (Automotive-E Grade); C, = 15 pF.

Parameters Symbol Conditions Min Typ Max | Units
Crystal Frequency fXTAL RefClkDiv[1:0] = 10 8 - 18.75 | MHz
Fundamental Mode XTAL RefCIkDiv[1:0] = 01 16 - 37.5 MHz
RefCIkDiv[1:0] = 00 32 - 50 | MHz
Reference Clock Input Frequency fREF cLK RefCIkDiv[1:0] = 10 8 - 18.75 | MHz
N RefCIkDiv[1:0] = 01 16 - 375 MHz
RefCIkDiv[1:0] = 00 32 - 75 MHz
Reference Clock Input Duty Cycle Drer cLk 45 - 55 %
Internal System Clock Frequency fsys_cLk 8 18.75 | MHz
Clock Input Frequency feLk N 50 Hz - 30 MHz
Clock Input Pulse Width (Note 4) pWCLK_|N fCLK_|N < fSYS_CLK/96 2 - - Ul
feLk N > fsys_cLk/96 10 - - ns
Clock Skipping Timeout tcs (Notes 5, 6) 20 - - ms
Clock Skipping Input Frequency foLk_skip (Note 6) 50 Hz - 80 kHz
PLL Clock Output Frequency fek out (Note 7) 6 - 75 MHz
PLL Clock Output Duty Cycle top Measured at VD/2 45 50 55 %
Clock Output Rise Time tor 20% to 80% of VD - 1.7 3.0 ns
Clock Output Fall Time tor 80% to 20% of VD - 1.7 3.0 ns
Period Jitter tr (Note 8) - 70 - ps rms
Base Band Jitter (100 Hz to 40 kHz) (Notes 8, 9) - 50 - ps rms
Wide Band Jltter (100 Hz Corner) (Notes 8, 10) - 175 - ps rms
PLL Lock Time - CLK_IN (Note 11) tic fouk 1N < 200 kHz - 100 200 ul
fCLK:|N > 200 kHz - 1 3 ms
PLL Lock Time - REF_CLK tLR fREF_CLK =81to 75 MHz - 1 3 ms
Output Frequency Synthesis Resolution (Note 12) ferr High Resolution 0 - 0.5 ppm
High Multiplication 0 - +112 ppm
Notes: 4. 1 Ul (unit interval) corresponds to tgys cik or 1/fsys cik-

5. tgg represents the time from the removal of CLK_IN by which CLK_IN must be re-applied to ensure that
PLL_OUT continues while the PLL re-acquires lock. This timeout is based on the internal VCO frequen-
cy, with the minimum timeout occurring at the maximum VCO frequency. Lower VCO frequencies will
result in larger values of tcg.

6. Only valid in clock skipping mode; See “CLK_IN Skipping Mode” on page 14 for more information.

7. fcik ourt is ratio-limited when fo k v is below 72 Hz.

8. fcik out = 24.576 MHz; Sample size = 10,000 points; AuxOutSrc[1:0] = 11.

9. In accordance with AES-12id-2006 section 3.4.2. Measurements are Time Interval Error taken with 3rd
order 100 Hz to 40 kHz bandpass filter.

10. In accordance with AES-12id-2006 section 3.4.1. Measurements are Time Interval Error taken with 3rd
order 100 Hz Highpass filter.

11. 1 Ul (unit interval) corresponds to tc k_ iy or 1/fcLk -

12. The frequency accuracy of the PLL clock output is directly proportional to the frequency accuracy of the

reference clock.
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PLL PERFORMANCE PLOTS
Test Conditions (unless otherwise specified): VD = 3.3 V; T = 25 °C; C|_ = 15 pF; fcLk_out = 12.288 MHz;
fouk N = 12.288 MHz; Sample size = 10,000 points; Base Band Jitter (100 Hz to 40 kHz); AuxOutSrc[1:0] = 11.
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CONTROL PORT SWITCHING CHARACTERISTICS- I12C FORMAT
Inputs: Logic 0 = GND; Logic 1 =VD; C_ = 20 pF.

Parameter Symbol Min Max Unit
SCL Clock Frequency fscl - 100 kHz
Bus Free-Time Between Transmissions touf 4.7 - us
Start Condition Hold Time (prior to first clock pulse) thast 4.0 - us
Clock Low Time tiow 4.7 - us
Clock High Time thigh 4.0 - us
Setup Time for Repeated Start Condition tsust 4.7 - ps
SDA Hold Time from SCL Falling (Note 13) thdd 0 - us
SDA Setup Time to SCL Rising tsud 250 - ns
Rise Time of SCL and SDA t, - 1 ps
Fall Time SCL and SDA t - 300 ns
Setup Time for Stop Condition tsusp 4.7 - us
Acknowledge Delay from SCL Falling tack 300 1000 ns
Delay from Supply Voltage Stable to Control Port Ready tapor 100 - us

Notes: 13. Data must be held for sufficient time to bridge the transition time, t;, of SCL.

VD t
dpor Repeated
- Start Stop
If If —
SDA /
0t If
‘ buf' thdst thigh Chast ts | isusp
| = i L
scL J [
Stop  Start -« > > T
Ylow  'had fsug ~ tust b

Figure 5. Control Port Timing - I2C Format
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CONTROL PORT SWITCHING CHARACTERISTICS - SPI FORMAT
Inputs: Logic 0 = GND; Logic 1 = VD; C_ = 20 pF.

Parameter Symbol Min Max Unit
CCLK Clock Frequency fecllk - 6 MHz
CCLK Edge to CS Falling (Note 14) tspi 500 - ns
CS High Time Between Transmissions tesh 1.0 - us
CS Falling to CCLK Edge tess 20 - ns
CCLK Low Time tsel 66 - ns
CCLK High Time tsch 66 - ns
CDIN to CCLK Rising Setup Time tdsu 40 - ns
CCLK Rising to DATA Hold Time (Note 15) tan 15 - ns
Rise Time of CCLK and CDIN (Note 16) tro - 100 ns
Fall Time of CCLK and CDIN (Note 16) teo - 100 ns
Delay from Supply Voltage Stable to Control Port Ready tapor 100 - us

Notes: 14. tg;is only needed before first falling edge of CS after power is applied. tspi

15. Data must be held for sufficient time to bridge the transition time of CCLK.

16. For fog < 1 MHz.

= 0 at all other times.

vD tdpor
[
tsch
CCLK
3
CDIN
59
tdsu tdh

Figure 6. Control Port Timing - SPI Format (Write Only)

10

DS840F3





——
——f

—== CIRRUS LOGIC CS2100-CP

4. ARCHITECTURE OVERVIEW

4.1

4.2

Delta-Sigma Fractional-N Frequency Synthesizer

The core of the CS2100 is a Delta-Sigma Fractional-N Frequency Synthesizer which has very high-resolu-
tion for Input/Output clock ratios, low phase noise, very wide range of output frequencies and the ability to
quickly tune to a new frequency. In very simplistic terms, the Fractional-N Frequency Synthesizer multiplies
the Timing Reference Clock by the value of N to generate the PLL output clock. The desired output to input
clock ratio is the value of N that is applied to the delta-sigma modulator (see Figure 7).

The analog PLL based frequency synthesizer uses a low-jitter timing reference clock as a time and phase
reference for the internal voltage controlled oscillator (VCO). The phase comparator compares the fraction-
al-N divided clock with the original timing reference and generates a control signal. The control signal is fil-
tered by the internal loop filter to generate the VCO’s control voltage which sets its output frequency. The
delta-sigma modulator modulates the loop integer divide ratio to get the desired fractional ratio between the
reference clock and the VCO output (thus the one’s density of the modulator sets the fractional value). This
allows the design to be optimized for very fast lock times for a wide range of output frequencies without the
need for external filter components. As with any Fractional-N Frequency Synthesizer the timing reference
clock should be stable and jitter-free.

p
Timing Reference Phase Internal
Clock Comparator Loop Filter
| —

A

J/

Voltage Controlled

Osgcillator PLL Output

Fractional-N |
Divider B

Delta-Sigma
Modulator

N

Figure 7. Delta-Sigma Fractional-N Frequency Synthesizer

Hybrid Analog-Digital Phase Locked Loop

The addition of the Digital PLL and Fractional-N Logic (shown in Figure 8) to the Fractional-N Frequency
Synthesizer creates the Hybrid Analog-Digital Phase Locked Loop with many advantages over classical an-
alog PLL techniques. These advantages include the ability to operate over extremely wide frequency ranges
without the need to change external loop filter components while maintaining impressive jitter reduction per-
formance. In the Hybrid architecture, the Digital PLL calculates the ratio of the PLL output clock to the fre-
quency reference and compares that to the desired ratio. The digital logic generates a value of N which is
then applied to the Fractional-N frequency synthesizer to generate the desired PLL output frequency. Notice
that the frequency and phase of the timing reference signal do not affect the output of the PLL since the
digital control loop will correct for the PLL output. A major advantage of the Digital PLL is the ease with which
the loop filter bandwidth can be altered. The PLL bandwidth is automatically set to a wide-bandwidth mode
to quickly achieve lock and then reduced for optimal jitter rejection.
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Delta-Sigma Fractional-N Frequency Synthesizer

Timing Reference Phase Internal Voltage Controlled} » PLL Output
Clock Comparator Loop Filter Oscillator J ” P

A

Fractional-N
Divider

A

Delta-Sigma
Modulator

Digital PLL and Fractional-N Logic

_________________ -~
' |
| Digital Filter :
| |
| |

Frequency Reference | Frequency :

Clock t > Comparator for [« ]
| Frac-N Generation |
|
\_ _,I

Output to Input Ratio for Hybrid mode

Figure 8. Hybrid Analog-Digital PLL
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5. APPLICATIONS

5.1 Timing Reference Clock Input

The low jitter timing reference clock (RefClk) can be provided by either an external reference clock or an
external crystal in conjunction with the internal oscillator. In order to maintain a stable and low-jitter PLL out-
put the timing reference clock must also be stable and low-jitter; the quality of the timing reference clock
directly affects the performance of the PLL and hence the quality of the PLL output.

5.1.1

Internal Timing Reference Clock Divider

The Internal Timing Reference Clock (SysClk) has a smaller maximum frequency than what is allowed on
the XTI/REF_CLK pin. The CS2100 supports the wider external frequency range by offering an internal
divider for RefClk. The RefCIkDiv[1:0] bits should be set such that SysCIk, the divided RefClk, then falls
within the valid range as indicated in “AC Electrical Characteristics” on page 7.

Timing Reference
Clock Divider Internal Timing AY Fractional-N
Timing Reference Clock ) Reference Clock HELInE]
XTI/REF_CLK & > = >

Frequency PLL Output
50 MHz (XTI)
8 MHz < RefClk < 75\ ze? cuk) 8 MHz < SysClk < 18.75 MHz Synthesizer

T

RefCIKDIV[1:0] N

Figure 9. Internal Timing Reference Clock Divider

It should be noted that the maximum allowable input frequency of the XTI/REF_CLK pin is dependent
upon its configuration as either a crystal connection or external clock input. See the “AC Electrical Char-
acteristics” on page 7 for more details.

For the lowest possible output jitter, attention should be paid to the absolute frequency of the Timing Ref-
erence Clock relative to the PLL Output frequency (CLK_OUT). To minimize output jitter, the Timing Ref-
erence Clock frequency should be chosen such that fresck is at least +/-15 kHz from fo k out™N/32
where N is an integer. Figure 10 shows the effect of varying the RefClk frequency around fo k out*N/32.
It should be noted that there will be a jitter null at the zero point when N = 32 (not shown in Figure 10). An
example of how to determine the range of RefClk frequencies around 12 MHz to be used in order to
achieve the lowest jitter PLL output at a frequency of 12.288 MHz is as follows:

fl <fretci < fy Where:

fL = fork out ¥ % +15kHz

12.288MHz x 0.96875 + 15kHz
11.919MHz

and

Typical Base Band Jitter (psec)

32
f, =f =2 _ 15kHz
H CLK_ouT * 32

12.288MHz x 1 + 15kHz |
12.273MHz 80 60 40 20 0 20 40 5‘0 80

Normalized REF__ CLK Frequency (kHz)

Figure 10. REF_CLK Frequency vs. a Fixed CLK_OUT

Referenced Control Register Location

RefCIKDiV[1:0]....cceeevnreennen. “Reference Clock Input Divider (RefClkDiv[1:0])" on page 28
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5.1.2

5.2.1

Crystal Connections (XTI and XTO)

An external crystal may be used to generate RefClk. To accomplish this, a 20 pF fundamental mode par-
allel resonant crystal must be connected between the XTI and XTO pins as shown in Figure 11. As shown,
nothing other than the crystal and its load capacitors should be connected to XTI and XTO. Please refer
to the “AC Electrical Characteristics” on page 7 for the allowed crystal frequency range.

a0 pF-L —L 40 pF

Figure 11. External Component Requirements for Crystal Circuit

External Reference Clock (REF_CLK)

For operation with an externally generated REF_CLK signal, XTI/REF_CLK should be connected to the
reference clock source and XTO should be left unconnected or pulled low through a 47 kQ resistor to
GND.

Frequency Reference Clock Input, CLK_IN

The frequency reference clock input (CLK_IN) is used by the Digital PLL and Fractional-N Logic block to
dynamically generate a fractional-N value for the Frequency Synthesizer (see “Hybrid Analog-Digital PLL”
on page 12). The Digital PLL first compares the CLK_IN frequency to the PLL output. The Fractional-N logic
block then translates the desired ratio based off of CLK_IN to one based off of the internal timing reference
clock (SysCIk). This allows the low-jitter timing reference clock to be used as the clock which the Frequency
Synthesizer multiplies while maintaining synchronicity with the frequency reference clock through the Digital
PLL. The allowable frequency range for CLK_IN is found in the “AC Electrical Characteristics” on page 7.

CLK_IN Skipping Mode

CLK_IN skipping mode allows the PLL to maintain lock even when the CLK_IN signal has missing pulses
for up to 20 ms (tcg) at a time (see “AC Electrical Characteristics” on page 7 for specifications). CLK_IN
skipping mode can only be used when the CLK_IN frequency is below 80 kHz and CLK_IN is reapplied
within 20 ms of being removed. The CIkSkipEn bit enables this function.

Regardless of the setting of the CIkSkipEn bit the PLL output will continue for 223 SysClk cycles (466 ms
to 1048 ms) after CLK_IN is removed (see Figure 12). This is true as long as CLK_IN does not glitch or
have an effective change in period as the clock source is removed, otherwise the PLL will interpret this as
a change in frequency causing clock skipping and the 223 SysClk cycle time-out to be bypassed and the
PLL to immediately unlock. If the prior conditions are met while CLK_IN is removed and 223 SysClk cycles
pass, the PLL will unlock and the PLL_OUT state will be determined by the ClkOutUnl bit; See “PLL Clock
Output” on page 20. If CLK_IN is re-applied after such time, the PLL will remain unlocked for the specified
time listed in the “AC Electrical Characteristics” on page 7 after which lock will be acquired and the PLL
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output will resume.

223 SysClk cycles 223 SysClk cycles
— la— Lock Time — Lock Time
— - — [-—
CLK_IN CLK_IN )
! ! !
ClkSkipEn=0 or 1 TR (T CIkSkipEn=0 or 1
ClkOutUnI=0 PLL—OUT ClkOutUnI=1 PLL—OUT %
UNLOCK 7 UNLOCK a

% = invalid clocks
Figure 12. CLK_IN removed for > 223 SysClk cycles

If it is expected that CLK_IN will be removed and then reapplied within 223 SysClk cycles but later than
tcs, the CIKSKipEn bit should be disabled. If it is not disabled, the device will behave as shown in
Figure 13; note that the lower figure shows that the PLL output frequency may change and be incorrect

without an indication of an unlock condition.

223 SysClk cycles tes 223 SysClk cycles

tes
Lock Time le—

Lock Time lg— —
| |-— | |-
CLK_IN :L CLK_IN %

CIkSkipEn=0 or 1 ClkSkipEn=0 or 1
Ckoutuni=o  PLL_OUT ClkoutUni=1 PLL_OUT =

UNLOCK [ UNLOCK M
% = invalid clocks

223 SysClk cycles
tes

. Lock Time la—
| |-
CLK_IN %

CIkSKipEn= 1 I —
Clkoutuni=0or 1 PLL_OUT 7§

UNLOCK

% = invalid clocks
Figure 13. CLK_IN removed for < 223 SysClk cycles but > tcg

DS840F3 15





——
——f

—== CIRRUS LOGIC" CS2100-CP

5.2.2

If CLK_IN is removed and then re-applied within tcg, the CIkSkipEn bit determines whether PLL_OUT
continues while the PLL re-acquires lock (see Figure 14). When CIkSkipEn is disabled and CLK_IN is re-
moved the PLL output will continue until CLK_IN is re-applied at which point the PLL will go unlocked only
for the time it takes to acquire lock; the PLL_OUT state will be determined by the ClkOutUnl bit during this
time. When CIkSkipEn is enabled and CLK_IN is removed the PLL output clock will remain continuous
throughout the missing CLK_IN period including the time while the PLL re-acquires lock.

tes .
— e e Lock Time
— |-
CLK_IN jL | CLK_IN jL
I I
CIkSkipEn=1 CIKSkipEn=0
CIkOuItpUanO or1 PLL—OUT CIkOultpUnr;=1 PLL—OUT
UNLOCK UNLOCK [
% = invalid clocks
tes
Lock Time
— |- la—
CLK_IN ﬂ
\
CIkSkipEn=0
CIkOuIFUanI=0 PLL_OUT
UNLOCK M
Figure 14. CLK_IN removed for <tcg
Referenced Control Register Location
CIKSKIpEN.....cvveeeieeeeeiiee e “Clock Skip Enable (ClkSkipEn)” on page 28
ClkOutUnl........ccooiiiiiiiine “Enable PLL Clock Output on Unlock (ClkOutUnl)” on page 29

Adjusting the Minimum Loop Bandwidth for CLK_IN

The CS2100 allows the minimum loop bandwidth of the Digital PLL to be adjusted between 1 Hz and 128
Hz using the Clkin_BW][2:0] bits. The minimum loop bandwidth of the Digital PLL directly affects the jitter
transfer function; specifically, jitter frequencies below the loop bandwidth corner are passed from the PLL
input directly to the PLL output without attenuation. In some applications it is desirable to have a very low
minimum loop bandwidth to reject very low jitter frequencies, commonly referred to as wander. In others
it may be preferable to remove only higher frequency jitter, allowing the input wander to pass through the
PLL without attenuation.

Typically, applications in which the PLL_OUT signal creates a new clock domain from which all other sys-
tem clocks and associated data are derived will benefit from the maximum jitter and wander rejection of

16
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the lowest PLL bandwidth setting. See Figure 15.

CLKIN PLL ]_Pﬂ-& Wander and Jitter > 1 Hz Rejected
BW =1 Hz -
Wander > 1 Hz Jitter MCLK W
S e v/

—
MCLK W \\\ /// \\\ \\\ | or' Subclocks generated
// from new clock domain.
LRCK / \\ LRCK
SCLK |\ sck /S
sDATA Do Mo SDATA DO D1

Figure 15. Low bandwidth and new clock domain

Systems in which some clocks and data are derived from the PLL_OUT signal while other clocks and data
are derived from the CLK_IN signal will often require phase alignment of all the clocks and data in the
system. See Figure 16. If there is substantial wander on the CLK_IN signal in these applications, it may
be necessary to increase the minimum loop bandwidth allowing this wander to pass through to the
CLK_OUT signal in order to maintain phase alignment. For these applications, it is advised to experiment
with the loop bandwidth settings and choose the lowest bandwidth setting that does not produce system
timing errors due to wandering between the clocks and data synchronous to the CLK_IN domain and
those synchronous to the PLL_OUT domain.

PLL Jitter > 128 Hz Rejected
CLK_IN PLL_OUT Wander < 128 Hz Passed to Output
BW =128 Hz -
Wander < 128 Hz Jitter MCLK 1 /) |

| |- e
AR \\Qm%ﬁ |
MCLK T\F‘ “ \\\ : // ! “ / . / Orl Subclocks and data re-used
/ from previous clock domain.
LRCK :X 7/ ___» LRCK AX
sctk | / ! / ___» sck )\

SDATA ) ¥ DO ) D1 —_— 0@ » SDATA ] DO ) S)
Figure 16. High bandwidth with CLK_IN domain re-use

It should be noted that manual adjustment of the minimum loop bandwidth is not necessary to acquire
lock; this adjustment is made automatically by the Digital PLL. While acquiring lock, the digital loop band-
width is automatically set to a large value. Once lock is achieved, the digital loop bandwidth will settle to
the minimum value selected by the Clkin_BW][2:0] bits.

Referenced Control Register Location
CIKIN_BWI[2:0]....cceevvveirrrennnn “Clock Input Bandwidth (Clkin_BW/[2:0])” on page 29

5.3  Output to Input Frequency Ratio Configuration

5.3.1 User Defined Ratio (Ryp)

The User Defined Ratio, Ryp, is a 32-bit un-signed fixed-point number, stored in the Ratio register set,
which determines the basis for the desired input to output clock ratio. The 32-bit R can be expressed
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in either a high resolution (12.20) or high multiplication (20.12) format selectable by the LFRatioCfg bit,
with 20.12 being the default.

The Ryp for high resolution (12.20) format is encoded with 12 MSBs representing the integer binary por-
tion with the remaining 20 LSBs representing the fractional binary portion. The maximum multiplication
factor is approximately 4096 with a resolution of 0.954 PPM in this configuration. See “Calculating the
User Defined Ratio” on page 30 for more information.

The Ryp for high multiplication (20.12) format is encoded with 20 MSBs representing the integer binary
portion with the remaining 12 LSBs representing the fractional binary portion. In this configuration, the
maximum multiplication factor is approximately 1,048,575 with a resolution of 244 PPM. It is recommend-
ed that the 12.20 High-Resolution format be utilized whenever the desired ratio is less than 4096 since
the output frequency accuracy of the PLL is directly proportional to the accuracy of the timing reference
clock and the resolution of the Ryyp.

The status of internal dividers, such as the internal timing reference clock divider, are automatically taken
into account. Therefore Ry is simply the desired ratio of the output to input clock frequencies.

Referenced Control Register Location
Ratio.....ceeiieiieiiieecen “Ratio (Address 06h - 09h)” on page 27
LFRatioCfg.....c.cccvveerieeennen. “Low-Frequency Ratio Configuration (LFRatioCfg)” on page 29

5.3.2 Ratio Modifier (R-Mod)
The Ratio Modifier is used to internally multiply/divide the Ryp (the Ratio stored in the register space re-
mains unchanged). The available options for Ryjop are summarized in Table 1 on page 18.
The R-Mod value selected by RModSel[2:0] is always used in the calculation for the Effective Ratio
(Regg), see “Effective Ratio (REFF)” on page 19. If R-Mod is not desired, RModSel[2:0] should be left at
its default value of ‘000’, which corresponds to an R-Mod value of 1, thereby effectively disabling the ratio
modifier.
RModSel[2:0] Ratio Modifier

000 1

001 2

010 4

01 8

100 0.5

101 0.25

110 0.125

111 0.0625

Table 1. Ratio Modifier
Referenced Control Register Location
Ratio. ..., “Ratio (Address 06h - 09h)” on page 27
RModSel[2:0] ......evevvvvreennen. “R-Mod Selection (RModSel[2:0])” section on page 26
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5.3.3 Effective Ratio (Rggp)

The Effective Ratio (Rggg) is an internal calculation comprised of Ryp and the appropriate modifiers, as
previously described. Rggp is calculated as follows:

Rerr = Rup ® Rmop

To simplify operation the device handles some of the ratio calculation functions automatically (such as
when the internal timing reference clock divider is set). For this reason, the Effective Ratio does not need
to be altered to account for internal dividers.

Ratio modifiers which would produce an overflow or truncation of Rggg should not be used; For example
if Ryp is 1024 an Ry op of 8 would produce an Rggp value of 8192 which exceeds the 4096 limit of the
12.20 format. In all cases, the maximum and minimum allowable values for Rggg are dictated by the fre-
quency limits for both the input and output clocks as shown in the “AC Electrical Characteristics” on
page 7.

5.3.4 Ratio Configuration Summary

The Ryp is the user defined ratio stored in the register space. The resolution for the R is selectable by
setting LFRatioCfg. R-Mod is applied if selected. The user defined ratio, and ratio modifier make up the
effective ratio Rgpp, the final calculation used to determine the output to input clock ratio. The effective
ratio is then corrected for the internal dividers. The conceptual diagram in Figure 17 summarizes the fea-
tures involved in the calculation of the ratio values used to generate the fractional-N value which controls
the Frequency Synthesizer.

Frequency

Synthesizer

Effective Ratio Rerr 7y

(LT TN RModSel[2:0] RefCIkDiv[1:0] N
. X Ratio Format |
User Defined Ratio Ryp | | ¢
| (7220 ) Ratio Digital PLL &
. : Modifier Fractional N Logic
_____ )
LFRatioCfg
Figure 17. Ratio Feature Summary
Referenced Control Register Location
Ratio......ccceeveieeeiieene ...“Ratio (Address 06h - 09h)” on page 27
LFRatioCfg...... Low-Frequency Ratio Configuration (LFRatioCfg)” on page 29
RModSel[2:0] .............. ... "R-Mod Selection (RModSel[2:0])” section on page 26
RefCIKDiV[1:0]....cceeevrreennen. “Reference Clock Input Divider (RefClkDiv[1:0])" on page 28
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5.4 PLL Clock Output
The PLL clock output pin (CLK_OUT) provides a buffered version of the output of the frequency synthesizer.
The driver can be set to high-impedance with the CIkOutDis bit.
The output from the PLL automatically drives a static low condition while the PLL is un-locked (when the
clock may be unreliable). This feature can be disabled by setting the ClkOutUnl bit, however the state
CLK_OUT may then be unreliable during an unlock condition.
ClkOutUnl
PLL Locked/Unlocked
0——>
0 ClkOutDis
> : PLL Clock Output PLL Clock Output Pin
51 LA PLLCIKOut (CLK—SET) o
PLL Output » 1
Figure 18. PLL Clock Output Options
Referenced Control Register Location
ClkOutUnl........coovveiiienne “Enable PLL Clock Output on Unlock (ClkOutUnl)” on page 29
CIkOUtDIS ..., “PLL Clock Output Disable (ClkOutDis)” on page 26
5.5  Auxiliary Output
The auxiliary output pin (AUX_OUT) can be mapped, as shown in Figure 19, to one of four signals: refer-
ence clock (RefClk), input clock (CLK_IN), additional PLL clock output (CLK_OUT), or a PLL lock indicator
(Lock). The mux is controlled via the AuxOutSrc[1:0] bits. If AUX_OUT is set to Lock, the AuxLockCfg bit is
then used to control the output driver type and polarity of the LOCK signal (see section 8.6.2 on page 28).
In order to indicate an unlock condition, REF_CLK must be present. If AUX_OUT is set to CLK_OUT the
phase of the PLL Clock Output signal on AUX_OUT may differ from the CLK_OUT pin. The driver for the
pin can be set to high-impedance using the AuxOutDis bit.
AuxOutSrc[1:0]
Timing Referen(zt; ;Iglc:;
AuxOutDis
Frequency Refererzcci Eljﬁk)
4:1 Mux —> A“*‘Jf&‘_’é{ﬂ’#; P
PLL Clock Output
(PLLCIKOut)
AuxLockCfg
PLL Lock/Unlock Indl((:f;g(r; > /
Figure 19. Auxiliary Output Selection
Referenced Control Register Location
AuxOutSrc[1:0]....ccccceeeenennnne “Auxiliary Output Source Selection (AuxOutSrc[1:0])” on page 26
AUXOULDIS .....ceviiiiiiieine “Auxiliary Output Disable (AuxOutDis)” on page 25
AUXLOCKCIg...ceevieeeiiiaeien “AUX PLL Lock Output Configuration (AuxLockCfg)” section on page 28
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5.6 Clock Output Stability Considerations

5.6.1

Output Switching

CS2100 is designed such that re-configuration of the clock routing functions do not result in a partial clock
period on any of the active outputs (CLK_OUT and/or AUX_OUT). In particular, enabling or disabling an
output, changing the auxiliary output source between REF_CLK and CLK_OUT, and the automatic dis-
abling of the output(s) during unlock will not cause a runt or partial clock period.

The following exceptions/limitations exist:
» Enabling/disabling AUX_OUT when AuxOutSrc[1:0] = 11 (unlock indicator).

» Switching AuxOutSrc[1:0] to or from 01 (PLL clock input) and to or from 11 (unlock indicator)
(Transitions between AuxOutSrc[1:0] = [00,10] will not produce a glitch).

» Changing the ClkOutUnl bit while the PLL is in operation.

When any of these exceptions occur, a partial clock period on the output may result.

PLL Unlock Conditions

Certain changes to the clock inputs and registers can cause the PLL to lose lock which will affect the pres-
ence the clock signal on CLK_OUT. The following outlines which conditions cause the PLL to go un-
locked:

+ Changes made to the registers which affect the Fraction-N value that is used by the Frequency Syn-
thesizer. This includes all the bits shown in Figure 17 on page 19.

» Any discontinuities on the Timing Reference Clock, REF_CLK.

+ Discontinuities on the Frequency Reference Clock, CLK_IN, except when the Clock Skipping feature
is enabled and the requirements of Clock Skipping are satisfied (see “CLK_IN Skipping Mode” on
page 14).

« Gradual changes in CLK_IN frequency greater than +30% from the starting frequency.

» Step changes in CLK_IN frequency.

5.7 Required Power Up Sequencing

Apply power to the device. The output pins will remain low until the device is configured with a valid ratio
via the control port.

Write the desired operational configurations. The EnDevCfgl and EnDevCfg2 bits must be set to 1
during the initialization register writes; the order does not matter.

— The Freeze bit may be set prior to this step and cleared afterward to ensure all settings take effect
at the same time.

6. SPI1/12C CONTROL PORT

The control port is used to access the registers and allows the device to be configured for the desired operational
modes and formats. The operation of the control port may be completely asynchronous with respect to device inputs
and outputs. However, to avoid potential interference problems, the control port pins should remain static if no op-
eration is required.

DS840F3
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The control port operates with either the SPI or I>C interface, with the CS2100 acting as a slave device. SPI Mode
is selected if there is a high-to-low transition on the ADO/CS pin after power-up. I°C Mode is selected by connecting
the ADO/CS pin through a resistor to VD or GND, thereby permanently selecting the desired ADO bit address state.
In both modes the EnDevCfgl and EnDevCfg2 bits must be set to 1 for normal operation.

WARNING: All “Reserved” registers must maintain their default state to ensure proper functional operation.

Referenced Control Register Location
EnDevCfgl ...ccoovieiiiiiiiiiene “Enable Device Configuration Registers 1 (EnDevCfg1)” on page 27
EnDevCfg2......ccoveiieeeieenne “Enable Device Configuration Registers 2 (EnDevCfg2)” section on page 27

6.1 SPI Control

In SPI Mode, CS is the chip select signal; CCLK is the control port bit clock (sourced from a microcontroller),
and CDIN is the input data line from the microcontroller. Data is clocked in on the rising edge of CCLK. The
device only supports write operations.

Figure 20 shows the operation of the control port in SPI Mode. To write to a register, bring CS low. The first
eight bits on CDIN form the chip address and must be 10011110. The next eight bits form the Memory Ad-
dress Pointer (MAP), which is set to the address of the register that is to be updated. The next eight bits are
the data which will be placed into the register designated by the MAP.

There is MAP auto increment capability, enabled by the INCR bit in the MAP register. If INCR is a zero, the
MAP will stay constant for successive read or writes. If INCR is set to a 1, the MAP will automatically incre-
ment after each byte is read or written, allowing block writes of successive registers.

s | -
9 10 11 12 13 14 15 16 17

ceLK ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmgmm

CHIP ADDRESS MAP BYTE DATA DATA +n

CDIN_||1 00 11 1 1 ofwq{6 54 3210]7 6(21 o7

Figure 20. Control Port Timing in SPI Mode

(C
07

S

6.2 I12C Control

In 1°C Mode, SDA is a bidirectional data line. Data is clocked into and out of the device by the clock, SCL.
There is no CS pin. The ADO pin forms the least-significant bit of the chip address and should be connected

to VD or GND as appropriate. The state of the ADO pin should be maintained throughout operation of the
device.

The signal timings for a read and write cycle are shown in Figure 21 and Figure 22. A Start condition is de-
fined as a falling transition of SDA while the clock is high. A Stop condition is a rising transition while the
clock is high. All other transitions of SDA occur while the clock is low. The first byte sent to the CS2100 after
a Start condition consists of the 7-bit chip address field and a R/W bit (high for a read, low for a write). The
upper 6 bits of the 7-bit address field are fixed at 100111 followed by the logic state of the ADO pin. The
eighth bit of the address is the R/W bit. If the operation is a write, the next byte is the Memory Address Point-
er (MAP) which selects the register to be read or written. If the operation is a read, the contents of the reg-
ister pointed to by the MAP will be output. Setting the auto increment bit in MAP allows successive reads or
writes of consecutive registers. Each byte is separated by an acknowledge bit. The ACK bit is output from
the CS2100 after each input byte is read and is input from the microcontroller after each transmitted byte.
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7 8 9 10 1112 13 14 15 16 17 18 19 24 25 26 27 28

CHIP ADDRESS (WRITE) MAP BYTE DATA DATA +1 DATA +n
SDA _||1 001 1 1 ADO o| |\NCR|6543210| |7 62[10| |7 6i[10|{|7 6”1o| |_
4 ACK ACK 7 Ack > ’ Ak
START STOP

Figure 21. Control Port Timing, 12C Write

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

see. JUUUUUUUUUUULUUUUIUvUvvriviv U J U UL L L U L
STOP
CHIP ADDRESS (WRITE) MAP BYTE J CHIP ADDRESS (READ) DATA DATA+1 DATA +n
SDA _||100111AD00| |wcn|6543210||_||100111ADO1| )S )S ZS
ACK ACK 4 ACK
START START ACK SToP

Figure 22. Control Port Timing, I2C Aborted Write + Read

Since the read operation cannot set the MAP, an aborted write operation is used as a preamble. As shown
in Figure 21, the write operation is aborted after the acknowledge for the MAP byte by sending a stop con-
dition. The following pseudocode illustrates an aborted write operation followed by a read operation.

Send start condition.

Send 100111x0 (chip address & write operation).
Receive acknowledge bit.

Send MAP byte, auto increment off.

Receive acknowledge bit.

Send stop condition, aborting write.

Send start condition.

Send 100111x1(chip address & read operation).
Receive acknowledge bit.

Receive byte, contents of selected register.
Send acknowledge bit.

Send stop condition.

Setting the auto increment bit in the MAP allows successive reads or writes of consecutive registers. Each
byte is separated by an acknowledge bit.
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6.3

Memory Address Pointer

The Memory Address Pointer (MAP) byte comes after the address byte and selects the register to be read

or written. Refer to the pseudocode above for implementation details.

Map Auto Increment

The device has MAP auto increment capability enabled by the INCR bit (the MSB) of the MAP. If INCR is
set to 0, MAP will stay constant for successive I12C writes or reads and SPI writes. If INCR is set to 1, MAP
will auto increment after each byte is read or written, allowing block reads or writes of successive regis-

ters.

7. REGISTER QUICK REFERENCE

This table shows the register and bit names with their associated default values.
EnDevCfgl and EnDevCfg2 bits must be set to 1 for normal operation.

WARNING: All “Reserved” registers must maintain their default state to ensure proper functional operation.

Adr Name 7 6 5 4 3 2 1 0
01h |Device ID Device4 Device3 Device2 Device1 Device0 Revision2  Revision1  Revision0
p 25 0 0 0 0 0 X X X
02h | Device Ctrl Unlock Reserved | Reserved | Reserved | Reserved Reserved | AuxOutDis | ClkOutDis
p 25 X X X 0 0 0 0 0
03h |Device Cfg 1 | RModSel2 RModSel1 RModSel0 | Reserved | Reserved | AuxOutSrc1 AuxOutSrcO| EnDevCfg1
p 26 0 0 0 0 0 0 0 0
05h | Global Cfg Reserved | Reserved | Reserved | Reserved Freeze Reserved | Reserved |EnDevCfg2
p 27 0 0 0 0 0 0 0 0
= PR MSB-7
06h L MSB-8 oo MSB-15
T e YT LSB+8
L] SRR LSB
16h |Funct Cfg 1 | CIkSkipEn |AuxLockCfg| Reserved | RefClkDivl RefClkDivO | Reserved | Reserved | Reserved
p 28 0 0 0 0 0 0 0 0
17h |Funct Cfg 2 Reserved | Reserved | Reserved | ClkOutUnl | LFRatioCfg | Reserved Reserved | Reserved
p 29 0 0 0 0 0 0 0 0
1Eh |Funct Cfg 3 Reserved | Clkin_BW2 Clkin_BW1 Clkin_BWO0 | Reserved Reserved Reserved | Reserved
p 29 0 0 0 0 0 0 0 0
24
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8. REGISTER DESCRIPTIONS

In I°C Mode all registers are read/write unless otherwise stated. In SPI mode all registers are write only. All “Re-
served” registers must maintain their default state to ensure proper functional operation. The default state of each
bit after a power-up sequence or reset is indicated by the shaded row in the bit decode table and in the “Register
Quick Reference” on page 24.

Control port mode is entered when the device recognizes a valid chip address input on its I2C/SPI serial control pins
and the EnDevCfgl and EnDevCfg2 bits are set to 1.
8.1 Device I.D. and Revision (Address 01h)

7 6 5 4 3 2 1 0
| Device4 Device3 Device2 Device1 Device0 | Revision2 Revision1 Revision0

8.1.1 Device Identification (Device[4:0]) - Read Only
I.D. code for the CS2100.

Device[4:0]

Device

00000

CS2100.

Device Revision (Revision[2:0]) - Read Only

CS2100 revision level.

REVID[2:0] Revision Level
100 B2 and B3
110 C1

8.2 Device Control (Address 02h)

7 5 4 3
| Unlock | Reserved | Reserved | Reserved | Reserved ClkOutDis
8.2.1 Unlock Indicator (Unlock) - Read Only

Indicates the lock state of the PLL.

Unlock

PLL Lock State

0

PLL is Locked.

1

PLL is Unlocked.

Note: Bit 7 is sticky until read.

8.2.2  Auxiliary Output Disable (AuxOutDis)
This bit controls the output driver for the AUX_OUT pin.
AuxOutDis Qutput Driver State
0 AUX_OUT output driver enabled.
1 AUX_OUT output driver set to high-impedance.
Application: “Auxiliary Output” on page 20
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8.2.3 PLL Clock Output Disable (ClkOutDis)
This bit controls the output driver for the CLK_OUT pin.
ClkOutDis Output Driver State
0 CLK_OUT output driver enabled.
1 CLK_OUT output driver set to high-impedance.
Application: “PLL Clock Output” on page 20
8.3 Device Configuration 1 (Address 03h)

7 6 5 4 3 2 1 0
| RModSel2 RModSel1 RModSel0 | Reserved | Reserved AuxOutSrc1  AuxOutSrcO0 | EnDevCfg1
8.3.1 R-Mod Selection (RModSel[2:0])

Selects the R-Mod value, which is used as a factor in determining the PLL’s Fractional N.
RModSel[2:0] R-Mod Selection

000 Left-shift R-value by 0 (x 1).

001 Left-shift R-value by 1 (x 2).

010 Left-shift R-value by 2 (x 4).

oM Left-shift R-value by 3 (x 8).

100 Right-shift R-value by 1 (+ 2).

101 Right-shift R-value by 2 (+ 4).

110 Right-shift R-value by 3 (+ 8).

1M1 Right-shift R-value by 4 (+ 16).

Application: “Ratio Modifier (R-Mod)” on page 18

8.3.2  Auxiliary Output Source Selection (AuxOutSrc[1:0])

Selects the source of the AUX_OUT signal.

AuxOutSrc[1:0] [Auxiliary Output Source

00 RefClk.

01 CLK_IN.

10 CLK_OUT.

11 PLL Lock Status Indicator.

Application: “Auxiliary Output” on page 20

Note: When set to 11, AuxLckCfg sets the polarity and driver type. See “AUX PLL Lock Output Config-
uration (AuxLockCfg)” on page 28.

26
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8.3.3 Enable Device Configuration Registers 1 (EnDevCfg1l)
This bit, in conjunction with EnDevCfg2, configures the device for control port mode. These EnDevCfg
bits can be set in any order and at any time during the control port access sequence, however they must
both be set before normal operation can occur.
EnDevCfgl Register State
0 Disabled.
1 Enabled.
Application: “SPI1 / 1>)C Control Port” on page 21
Note: EnDevCfg2 must also be set to enable control port mode. See “SPI / I°C Control Port” on
page 21.
8.4  Global Configuration (Address 05h)
6 5 4 3 2 1 0
| Reserved | Reserved | Reserved | Reserved | Freeze Reserved Reserved EnDevCfg2
8.4.1 Device Configuration Freeze (Freeze)
Setting this bit allows writes to the Device Control and Device Configuration registers (address 02h - 04h)
but keeps them from taking effect until this bit is cleared.
FREEZE Device Control and Configuration Registers
0 Register changes take effect immediately.
1 Modifications may be made to Device Control and Device Configuration registers (registers 02h-04h) without
the changes taking effect until after the FREEZE bit is cleared.
8.4.2 Enable Device Configuration Registers 2 (EnDevCfg2)
This bit, in conjunction with EnDevCfgl, configures the device for control port mode. These EnDevCfg
bits can be set in any order and at any time during the control port access sequence, however they must
both be set before normal operation can occur.
EnDevCfg2 Register State
0 Disabled.
1 Enabled.
Application: “SPI1 / I12C Control Port” on page 21
Note: EnDevCfgl must also be set to enable control port mode. See “SPI / 12C Control Port” on
page 21.
8.5 Ratio (Address 06h - 09h)
7 5 0
1Y USSR MSB-7
S e OSSR MSB-15
ST = Lt TSR LSB+8
] = SRR LSB
These registers contain the User Defined Ratio as shown in the “Register Quick Reference” section on
page 24. These 4 registers form a single 32-bit ratio value as shown above. See “Output to Input Frequency
Ratio Configuration” on page 17 and “Calculating the User Defined Ratio” on page 30 for more details.
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8.6  Function Configuration 1 (Address 16h)

7 6 5 4 3 2 1 0
| CIkSkipEn |AuxLockag| Reserved | RefCIkDiv1 RefCIkDiv0 Reserved Reserved Reserved

8.6.1 Clock Skip Enable (CIkSkipEn)

This bit enables clock skipping mode for the PLL and allows the PLL to maintain lock even when the
CLK_IN has missing pulses.

CIkSkipEn PLL Clock Skipping Mode

0 Disabled.

1 Enabled.

Application: “CLK_IN Skipping Mode” on page 14

Note:  fok N must be < 80 kHz and re-applied within 20 ms to use this feature.

8.6.2 AUXPLL Lock Output Configuration (AuxLockCfg)

When the AUX_OUT pin is configured as a lock indicator (AuxOutSrc[1:0] = 11), this bit configures the
AUX_OUT driver to either push-pull or open drain. It also determines the polarity of the lock signal. If AUX-
_OUT is configured as a clock output, the state of this bit is disregarded.

AuxLockCfg AUX_OUT Driver Configuration

0 Push-Pull, Active High (output ‘high’ for unlocked condition, ‘low’ for locked condition).

1 Open Drain, Active Low (output ‘low’ for unlocked condition, high-Z for locked condition).
Application: “Auxiliary Output” on page 20

Note: AUX_ OUT is an unlock indicator, signalling an error condition when the PLL is unlocked. There-
fore, the pin polarity is defined relative to the unlock condition.

8.6.3 Reference Clock Input Divider (RefClkDiv[1:0])

Selects the input divider for the timing reference clock.

RefCIkDiv[1:0] Reference Clock Input Divider REF_CLK Frequency Range

00 +4. 32 MHz to 75 MHz (50 MHz with XTI)
01 +2. 16 MHz to 37.5 MHz

10 +1. 8 MHz to 18.75 MHz

11 Reserved.

Application: “Internal Timing Reference Clock Divider” on page 13
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8.7  Function Configuration 2 (Address 17h)

7 6 5 4 3 2 1 0
| Reserved | Reserved | Reserved | ClkOutUnl | LFRatioCfg | Reserved Reserved Reserved

CS2100-CP

8.7.1 Enable PLL Clock Output on Unlock (ClkOutUnl)
Defines the state of the PLL output during the PLL unlock condition.

ClkOutUnl Clock Output Enable Status
0 Clock outputs are driven ‘low’ when PLL is unlocked.
1 Clock outputs are always enabled (results in unpredictable output when PLL is unlocked).
Application: “PLL Clock Output” on page 20
8.7.2 Low-Frequency Ratio Configuration (LFRatioCfg)
Determines how to interpret the 32-bit User Defined Ratio.
LFRatioCfg Ratio Bit Encoding Interpretation
0 20.12 - High Multiplier.
1 12.20 - High Accuracy.
Application: “User Defined Ratio (RUD)” on page 17
8.8  Function Configuration 3 (Address 1Eh)
6 5 4 3 2 1
| Reserved | Clkin_BW2  Clkin BW1  Clkin_BWO | Reserved Reserved Reserved

8.8.1 Clock Input Bandwidth (Clkin_BW][2:0])

Sets the minimum loop bandwidth when locked to CLK_IN.

Clkin_BW][2:0] Minimum Loop Bandwidth

000 1Hz

001 2 Hz

010 4 Hz

011 8 Hz

100 16 Hz

101 32 Hz

110 64 Hz

111 128 Hz

Application: “Adjusting the Minimum Loop Bandwidth for CLK_IN” on page 16

Note: In order to guarantee that a change in minimum bandwidth takes effect, these bits must be set
prior to acquiring lock (removing and re-applying CLK_IN can provide the unlock condition necessary to
initiate the setting change). In production systems these bits should be configured with the desired values
prior to setting the EnDevCfg bits; this guarantees that the setting takes effect prior to acquiring lock.
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9. CALCULATING THE USER DEFINED RATIO

Note: The software for use with the evaluation kit has built in tools to aid in calculating and converting the User
Defined Ratio. This section is for those who are not interested in the software or who are developing their
systems without the aid of the evaluation kit.

Most calculators do not interpret the fixed point binary representation which the CS2100 uses to define the output
to input clock ratio (see Section 5.3.1 on page 17); However, with a simple conversion we can use these tools to
generate a binary or hex value which can be written to the Ratio register.

9.1 High Resolution 12.20 Format

To calculate the User Defined Ratio (Ryp) to store in the register(s), divide the desired output clock frequen-
cy by the given input clock (CLK_IN). Then multiply the desired ratio by the scaling factor of 220 to get the
scaled decimal representation; then use the decimal to binary/hex conversion function on a calculator and
write to the register. A few examples have been provided in Table 2.

Scaled Decimal
Desired Output to Input Clock Ratio Representation = Hex Representation of
(output clock/input clock) (output clock/input clock) e 220 Binary Ryp
12.288 MHz/10 MHz=1.2288 1288490 00 13 A9 2A
11.2896 MHz/44.1 kHz=256 268435456 10 00 00 00

Table 2. Example 12.20 R-Values

9.2  High Multiplication 20.12 Format

To calculate the User Defined Ratio (Ryp) to store in the register(s), divide the desired output clock frequen-
cy by the given input clock (CLK_IN). Then multiply the desired ratio by the scaling factor of 21210 get the
scaled decimal representation; then use the decimal to binary/hex conversion function on a calculator and
write to the register. A few examples have been provided in Table 3.

Scaled Decimal
Desired Output to Input Clock Ratio Representation = Hex Representation of
(output clock/input clock) (output clock/input clock) e 212 Binary Ryp
12.288 MHz/60 Hz=204,800 838860800 32 00 00 00
11.2896 MHz/59.97 Hz =188254.127 ... 771088904 2D F5E2 08

Table 3. Example 20.12 R-Values
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10.PACKAGE DIMENSIONS

10L MSOP (3 mm BODY) PACKAGE DRAWING (Note 1)

i
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\ e ey

SEATING
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L END VIEW

INCHES MILLIMETERS NOTE
DIM MIN NOM MAX MIN NOM MAX
A -- -- 0.0433 - -- 1.10
A1 0 - 0.0059 0 -- 0.15
A2 0.0295 -- 0.0374 0.75 -- 0.95
b 0.0059 -- 0.0118 0.15 -- 0.30 4,5
c 0.0031 -- 0.0091 0.08 -- 0.23
D -- 0.1181 BSC -- -- 3.00 BSC -- 2
E -- 0.1929 BSC -- -- 4.90 BSC --
E1 -- 0.1181 BSC -- -- 3.00 BSC -- 3
e -- 0.0197 BSC -- -- 0.50 BSC --
L 0.0157 0.0236 0.0315 0.40 0.60 0.80
L1 -- 0.0374 REF - - 0.95 REF -
Notes: 1. Reference document: JEDEC MO-187
2. D does not include mold flash or protrusions which is 0.15 mm max. per side.
3. E1 does not include inter-lead flash or protrusions which is 0.15 mm max per side.
4. Dimension b does not include a total allowable dambar protrusion of 0.08 mm max.
5. Exceptions to JEDEC dimension.
THERMAL CHARACTERISTICS
Parameter Symbol Min Typ Max Units
Junction to Ambient Thermal Impedance JEDEC 2-Layer 0,a - 170 - °C/W
JEDEC 4-Layer 0, - 100 - °CIW
Junction to Case Thermal Impedance 0,c - 30.2 - °C/W
Junction to Top Thermal Characteristic (Center of Package) WYr - 6 - °C/W

DS840F3
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11.ORDERING INFORMATION

Product Description Package |Pb-Free Grade Temp Range| Container Order#
CS2100-CP| Clocking Device |10L-MSOP| Yes Commercial -10° to +70°C Rail CS2100CP-CZZ
CS2100-CP| Clocking Device |10L-MSOP| Yes -10° to +70°C | Tape and Reel|CS2100CP-CZZR
CS2100-CP| Clocking Device |10L-MSOP| Yes Automotive.D -40° to +85°C Rail CS2100CP-DzZ
CS2100-CP| Clocking Device |10L-MSOP| Yes -40° to +85°C | Tape and Reel |CS2100CP-DZZR
CS2100-CP| Clocking Device |10L-MSOP| Yes Automotive-E -40° to +105°C Rail CS2100CP-EZZ
CS2100-CP| Clocking Device |[10L-MSOP| Yes -40° to +105°C | Tape and Reel | CS2100CP-EZZR

CDK2000 |Evaluation Platform - Yes - - - CDK2000-CLK

12.REVISION HISTORY

Release Changes
F1 Updated Period Jitter specification in “AC Electrical Characteristics” on page 7.
AUG ‘09 Updated Crystal and Ref Clock Frequency specifications in “AC Electrical Characteristics” on page 7.
Added “PLL Performance Plots” section on page 8.
Updated “Internal Timing Reference Clock Divider” on page 13 and added Figure 10 on page 13.
Updated use conditions for “CLK_IN Skipping Mode” section on page 14 and page 28.
Updated Figure 12 on page 15.
Removed FsDetect and Auto R-Mod features per ER758rev2.
F2 Updated to add Automotive Grade temperature ranges and ordering options.
MAY ‘10
F3 Updated to add Automotive-E grade temperature ranges and ordering options.
OCT ‘15 Added Note 7 regarding ratio-limited f| x oyt in “AC Electrical Characteristics” on page 7.
Updated frequency ranges in Figure 2 on page 8 and Figure 3 on page 8.
Added unlock conditions to “Auxiliary Output” on page 20.
Added note regarding Bit 7 in “Device Control (Address 02h)” on page 25.
Added two thermal characteristics in “Thermal Characteristics” on page 31.
Updated legal verbiage.

Important: Please check www.Cirrus.com to confirm that you are using the latest revision of this document and to
determine whether there are errata associated with this device.
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Contacting Cirrus Logic Support
For all product questions and inquiries, contact a Cirrus Logic Sales Representative.
To find one nearest you, go to www.cirrus.com

IMPORTANT NOTICE

The products and services of Cirrus Logic International (UK) Limited; Cirrus Logic, Inc.; and other companies in the Cirrus Logic group (collectively either “Cirrus
Logic” or “Cirrus”) are sold subject to Cirrus’s terms and conditions of sale supplied at the time of order acknowledgment, including those pertaining to warranty,
indemnification, and limitation of liability. Software is provided pursuant to applicable license terms. Cirrus reserves the right to make changes to its products and
specifications or to discontinue any product or service without notice. Customers should therefore obtain the latest version of relevant information from Cirrus to verify
that the information is current and complete. Testing and other quality control techniques are utilized to the extent Cirrus deems necessary. Specific testing of all
parameters of each device is not necessarily performed. In order to minimize risks associated with customer applications, the customer must use adequate design
and operating safeguards to minimize inherent or procedural hazards. Cirrus is not liable for applications assistance or customer product design. The customer is
solely responsible for its selection and use of Cirrus products. Use of Cirrus products may entail a choice between many different modes of operation, some or all of
which may require action by the user, and some or all of which may be optional. Nothing in these materials should be interpreted as instructions or suggestions to
choose one mode over another. Likewise, description of a single mode should not be interpreted as a suggestion that other modes should not be used or that they
would not be suitable for operation. Features and operations described herein are for illustrative purposes only.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR SEVERE PROP-
ERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS”). CIRRUS PRODUCTS ARE NOT DESIGNED, AUTHORIZED OR WARRANTED FOR USE
IN PRODUCTS SURGICALLY IMPLANTED INTO THE BODY, AUTOMOTIVE SAFETY OR SECURITY DEVICES, NUCLEAR SYSTEMS, LIFE SUPPORT PROD-
UCTS OR OTHER CRITICAL APPLICATIONS. INCLUSION OF CIRRUS PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE CUS-
TOMER'S RISK AND CIRRUS DISCLAIMS AND MAKES NO WARRANTY, EXPRESS, STATUTORY OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR PARTICULAR PURPOSE, WITH REGARD TO ANY CIRRUS PRODUCT THAT IS USED IN SUCH A MANNER. IF THE
CUSTOMER OR CUSTOMER’S CUSTOMER USES OR PERMITS THE USE OF CIRRUS PRODUCTS IN CRITICAL APPLICATIONS, CUSTOMER AGREES, BY
SUCH USE, TO FULLY INDEMNIFY CIRRUS, ITS OFFICERS, DIRECTORS, EMPLOYEES, DISTRIBUTORS AND OTHER AGENTS FROM ANY AND ALL LIA-
BILITY, INCLUDING ATTORNEYS’ FEES AND COSTS, THAT MAY RESULT FROM OR ARISE IN CONNECTION WITH THESE USES.

This document is the property of Cirrus and by furnishing this information, Cirrus grants no license, express or implied, under any patents, mask work rights, copy-
rights, trademarks, trade secrets or other intellectual property rights. Any provision or publication of any third party’s products or services does not constitute Cirrus’s
approval, license, warranty or endorsement thereof. Cirrus gives consent for copies to be made of the information contained herein only for use within your organi-
zation with respect to Cirrus integrated circuits or other products of Cirrus, and only if the reproduction is without alteration and is accompanied by all associated
copyright, proprietary and other notices and conditions (including this notice). This consent does not extend to other copying such as copying for general distribution,
advertising or promotional purposes, or for creating any work for resale. This document and its information is provided “AS I1S” without warranty of any kind (express
or implied). All statutory warranties and conditions are excluded to the fullest extent possible. No responsibility is assumed by Cirrus for the use of information herein,
including use of this information as the basis for manufacture or sale of any items, or for infringement of patents or other rights of third parties. Cirrus Logic, Cirrus,
the Cirrus Logic logo design, and SoundClear are among the trademarks of Cirrus. Other brand and product names may be trademarks or service marks of their
respective owners.

Copyright © 2009-2015 Cirrus Logic, Inc. All rights reserved.
SPI is a trademark of Motorola.
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GENERATOR + VCXO

C-PROGRAMMABLE ANY-FREQUENCY CMOS CLOCK

Features
®  Generates up to 8 non-integer-related m Glitchless frequency changes
frequencies from 8 kHz to 160 MHz m Separate voltage supply pins:
m |2C user definable configuration e CoreVDD:2.50r3.3V
m Exact frequency synthesis at each output ~ ® Output VDDO: 1.8, 2.5, or 3.3V
(0 ppm error) m  Excellent PSRR eliminates external
m Highly linear VCXO power supply filtering
m Optional clock input (CLKIN) ® \ery low power consumption
m Low output period jitter: 100 ps pp m  Adjustable output-output delay
m Configurable spread spectrum selectable ™ Available in 3 packages types:
at each output e 10-MSOP: 3 outputs
m Operates from a low-cost, fixed frequency ¢ 24-QSOP: 8 outputs
crystal: 25 or 27 MHz e 20-QFN (4x4 mm): 8 outputs
m  Supports static phase offset m PCIE Gen 1 compliant
® Programmable rise/fall time control ®  Supports HCSL compatible swing
Applications
m HDTV, DVD/Blu-ray, set-top box m Residential gateways
m  Audio/video equipment, gaming m  Networking/communication
m Printers, scanners, projectors m Servers, storage
m  XO replacement

Description

10-MSOP

20-QFN

The Si5351 is an I°C configurable clock generator that is ideally suited for replacing
crystals, crystal oscillators, VCXOs, phase-locked loops (PLLs), and fanout buffers in
cost-sensitive applications. Based on a PLL/VCXO + high resolution MultiSynth fractional
divider architecture, the Si5351 can generate any frequency up to 160 MHz on each of its
outputs with O ppm error. Three versions of the Si5351 are available to meet a wide
variety of applications. The Si5351A generates up to 8 free-running clocks using an
internal oscillator for replacing crystals and crystal oscillators. The Si5351B adds an
internal VCXO and provides the flexibility to replace both free-running clocks and
synchronous clocks. The Si5351B eliminates the need for higher cost, custom pullable
crystals while providing reliable operation over a wide tuning range. The Si5351C offers
the same flexibility but synchronizes to an external reference clock (CLKIN).

Functional Block Diagram

Ordering Info

See page 66
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1. Electrical Specifications

Table 1. Recommended Operating Conditions

Parameter Symbol Test Condition Min Typ Max Unit
Ambient Temperature Ta —-40 25 85 °C
3.0 3.3 3.60 \Y
Core Supply Voltage Vb
2.25 25 2.75 \Y,
1.71 1.8 1.89 \Y
Output Buffer Voltage Vppox 2.25 25 2.75 \Y,
3.0 3.3 3.60 \Y

Notes:All minimum and maximum specifications are guaranteed and apply across the recommended operating conditions.
Typical values apply at nominal supply voltages and an operating temperature of 25 °C unless otherwise noted.
VDD and VDDOX can be operated at independent voltages.
Power supply sequencing for VDD and VDDOX requires that both voltage rails are powered at the same time.

Table 2. DC Characteristics
(Vpp = 2.5V £10%, or 3.3 V £10%, T = —40 to 85 °C)

Parameter Symbol Test Condition Min Typ Max Unit
Enabled 3 outputs — 22 35 mA
Core Supply Current ) Enabled 8 outputs — 27 45 mA
Power Down (PDN = Vpp) — — 20 MA
g;‘gf“otu?;sft‘;l Supply Current ooy C_=5pF — | 22 5 mA
Input Current leLin CLQ::'ES-%\,VSCL - - 10 hA
lvc — — 30 HA
8 mA output drive current.
Output Impedance Zg See "6. Design Consider- — 85 — Q
ations" on page 21.
*Note: Output clocks less than or equal to 100 MHz.

Preliminary Rev. 0.95
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Table 3. AC Characteristics

(Vpp = 2.5 V £10%, or 3.3 V +10%, T, = —40 to 85 °C)

Parameter Symbol Test Condition Min | Typ | Max Unit
From Vpp = Vppmin to valid
Power-up Time TrDY output clock, C| =5 pF, — 1 10 ms
foikn > 1 MHz
From OEB pulled low to valid
Output Enable Time Toe clock output, C; =5 pF, — — 10 ps
fcLkn > 1 MHz
Output Phase Offset Pstep — | 333 — | psistep
Spread Spectrum Frequency ss Down spread -01 | — | =25 %
Deviation DEV Center spread +0.1 | — | +15 %
Spread Spectrum Modulation SSyop 30 315 33 KHz
Rate
VCXO Specifications (Si5351B only)
VCXO Control Voltage Range Ve 0 |Vpp/2| Vpp \Y
VCXO Gain (configurable) Kv Ve =10-90% of Vpp, Vpp =3.3V| 18 — 150 | ppm/V
VCXO Control Voltage Linearity KVL Vc = 10-90% of Vpp -5 — +5 %
VCXO Pull Range _ .
(configurable) PR Vpp =33V +30 0 +240 | ppm
VCXO Modulation Bandwidth — 10 — kHz
*Note: Contact Silicon Labs for 2.5 V VCXO operation.
Table 4. Input Clock Characteristics
(Vpp = 2.5V #10%, or 3.3 V +10%, T, = —40 to 85 °C)
Parameter Symbol Test Condition Min Typ Max Units
CLKIN Input Low Voltage i -0.1 — 0.3x Vpp \Y,
CLKIN Input High Voltage ViH 0.7 X Vpp — 3.60 Y
CLKIN Frequency Range feLkin 10 — 100 MHz
. L4
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Table 5. Output Clock Characteristics
(Vpp = 2.5V +£10%, or 3.3 V £10%, T = —40 to 85 °C)

Parameter Symbol Test Condition Min Typ Max Units
Frequency Range Felk 0.008 — 160 MHz
Load Capacitance CL — 5 15 pF
Measured at Vpp/2
Duty Cycle DC e 45 50 55 %
YLy foLk = 50 MHz

t - 0.5 1 15 ns
Rise/Fall Time ' [2)0.%‘2?%* fﬁ = g p'Z

t; five strength =om 0.5 1 1.5 ns
Output High Voltage VoH Vpp — 0.6 — — \Y

CL =5 pF
Output Low Voltage VoL — — 0.6 \Y
Period Jitter JPER — 35 100 ps pk-pk
Measured over 10k cycles
Period Jitter VCXO JPER_VCXO — 60 110 ps pk-pk
Cycle-to-Cycle Jitter Jce — 30 90 ps pk
Cycle-to-Cycle Jitter ] Measured over 10k cycles B 5o o < ok
VCXO CC_VCXO0 PS p
RMS Phase Jitter JrRMS — 3.5 11 ps rms
12 kHz-20 MHz

RMS Phase Jitter VCXO |Jrms_vexo — 8.5 18.5 ps rms
Table 6. Crystal Requirements®?
Parameter Symbol Min Max Unit
Crystal Frequency fxTAL 25 27 MHz
Load Capacitance CL 6 12 pF
Equivalent Series Resistance rESR — 150 Q
Crystal Max Drive Level d. — 100 pW

Notes:

1. Crystals which require load capacitances of 6, 8, or 10 pF should use the device’s internal load capacitance for
optimum performance. See register 183 bits 7:6. A crystal with a 12 pF load capacitance requirement should use a
combination of the internal 10 pF load capacitors in addition to external 2 pF load capacitors.

2. Refer to “AN551: Crystal Selection Guide” for more details.
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Table 7. I°C Specifications (SCL,SDA)*

Parameter Symbol Test Condition Standard Mode Fast Mode Unit
100 kbps 400 kbps

Min Max Min Max
LOW Level 0.3x Vppi2 2
|nput Vo|tage V|L|2C _05 c —05 03 X VDD|2C V
HIGH Level 0.7 x Vppi2 2
Input Voltage V|H|2C c 3.63 0.7 x VDD|2C 3.63 V
Hysteresis of
Schmitt Trigger | Vpys — — 0.1 — \Y
Inputs
LOW Level VDDI2C2 =25/3.3V 0 0.4 0 0.4 Vv
Output Voltage
(open drain or v 2
open collector) | *OL12C Vv 2_18vV . . 0 02xV Vv
at 3 mA Sink DDI2C DDI2C
Current
Input Current li2c -10 10 -10 10 HA
Capacitance for
Eagh /O Pin Cizc | Vin=-0.110 Vppiac — 4 — 4 pF
2
! .C Bus T1o Timeout Enabled 25 35 25 35 ms
Timeout
Notes:

1. Refer to NXP's UM10204 12C-bus specification and user manual, revision 03, for further details, go to:
www.nxp.com/acrobat_download/usermanuals/UM10204_3.pdf.
2. Only 12c pullup voltages (VDDI2C) of 2.25 to 3.63 V are supported.

Table 8. Thermal Characteristics

Parameter Symbol Test Condition Package Value Unit
10-MSOP 131 °C/W
Thermal Resistance I o
Junction to Ambient 03a Still Air 24-QSOP 80 C/W
20-QFN 51 °C/W
10-MSOP 43 °C/W
Thermal Resistance T o
Junction to Case 03¢ Still Air 24-QSOP 31 C/wW
20-QFN 16 °C/W
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Table 9. Absolute Maximum Ratings?
Parameter Symbol Test Condition Value Unit
DC Supply Voltage VDD_max -0.5t0 3.8 \Y,
VIN_CLKIN CLKIN, SCL, SDA -0.51t0 3.8 Y
Input Voltage ViN_ve VC —0.5 to (VDD+0.3) \Y
VIN_xA/B Pins XA, XB -05t01.3V Y
Junction Temperature T, —55t0 150 °C
Soldering Temperature (Pb-free o
profile)? TrEAK 260 C
Soldering Temperature Time at T 20-40 Sec

TPEAK (Pb-free profile)?

Notes:
1.

Permanent device damage may occur if the absolute maximum ratings are exceeded. Functional operation should be
restricted to the conditions as specified in the operational sections of this data sheet. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

The device is compliant with JEDEC J-STD-020.
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2. Detailed Block Diagrams

VDD ; VDDO
Si5351A 3-Output
0 e o
PLL
. 17 B
XA
osc
Oglla " B

] CLKO

XB

iV

—
—{] ck1

SDA ’c
{}
GND 10-MSOP
VDD Si5351A 8-Output

(]

VDDOA
CLKO
CLK1

RO

osC Rl

VDDOB
CLK2
CLK3

XB

R2

R3

A0

VDDOC
CLK4
CLKS

I’c R4

SDA Interface

SCL R5

VDDOD
CLK6
CLK7

R6
OEB Control

Logic

SSEN R7

o—
EVEVEVEV

(]
Lt

GND 20-QFN, 24-QSOP

Figure 1. Block Diagrams of 3-Output and 8-Output Si5351A Devices
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Si5351B
VDDOA
XA RO :£ CLKO
e o CLK1
VDDOB
e R2 :£ CLK2
3 CLK3
VDDOC
SDA e R4 :E CLK4
scL Interface R5 CLK5
VDDOD
OEB Control R6 >L CLK6
SSEN Logic o CLK7

GND 20-QFN, 24-QSOP

Si5351C
VDDOA
XA ] RO ‘[}‘ CLKO
5 R1 CLK1
VDDOB
R2 :£ CLK2
CLKIN
R3 CLK3
VDDOC
SDA R4 _[f>_ CLK4
scL I'c CLK5
Interface R5
INTR VDDOD
R6 :£ CLK6
Control
OEB
Logic R7 CLK7
(|
Tl
GND 20-QFN, 24-QSOP

Figure 2. Block Diagrams of Si5351B and Si5351C 8-Output Devices
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3. Functional Description

The Si5351 is a versatile 1°C programmable clock generator that is ideally suited for replacing crystals, crystal
oscillators, VCXOs, PLLs, and buffers. A block diagram showing the general architecture of the Si5351 is shown in
Figure 3. The device consists of an input stage, two synthesis stages, and an output stage.

The input stage accepts an external crystal (XTAL), a clock input (CLKIN), or a control voltage input (VC)
depending on the version of the device (A/B/C). The first stage of synthesis multiplies the input frequencies to an
high-frequency intermediate clock, while the second stage of synthesis uses high resolution MultiSynth fractional
dividers to generate the desired output frequencies. Additional integer division is provided at the output stage for
generating output frequencies as low as 8 kHz. Crosspoint switches at each of the synthesis stages allows total
flexibility in routing any of the inputs to any of the outputs.

Because of this high resolution and flexible synthesis architecture, the Si5351 is capable of generating
synchronous or free-running non-integer related clock frequencies at each of its outputs, enabling one device to
synthesize clocks for multiple clock domains in a design.

Input Synthesis Synthesis Output
Stage Stage 1 Stage 2 Stage
— Mult'i1 VDDOA
— s RO
i +—» cLko
Multi 5
CLKIN o " i ‘g_'_ -
iv >
S tss0) > Wt VDDOB
1 Synth R2
XA 2 ‘D-_l——> CLK2
I PLLB . Multi L » CLK3
XTAL 3 osc > (vexo) Nimhs R
T MUt VDDOC
| { Synth R4
%8 g ‘[>'_|——> CLK4
Multi
Y — Syznllw RS ‘&__’ CLK5
VvC VCXO > Ml VDDOD
—{ synth R6
3 ‘[>'_|——> CLK6
Multi
—{ Svoin R7 &_» CLK7

Figure 3. Si5351 Block Diagram

3.1. Input Stage

3.1.1. Crystal Inputs (XA, XB)

The Si5351 uses a fixed-frequency standard AT-cut crystal as a reference to the internal oscillator. The output of
the oscillator can be used to provide a free-running reference to one or both of the PLLs for generating
asynchronous clocks. The output frequency of the oscillator will operate at the crystal frequency, either 25 MHz or
27 MHz. The crystal is also used as a reference to the VCXO to help maintain its frequency accuracy.

Internal load capacitors (C,) are provided to eliminate the need for external components when connecting a crystal
to the Si5351. Options for internal load capacitors are 6, 8, or 10 pF. Crystals with alternate load capacitance
requirements are supported using additional external load capacitors as shown in Figure 4. Refer to application
note AN551 for crystal recommendations.

C_ Selectable internal

= load capacitors
j_:; 6 pF, 8 pF, 10 pF
_ J

Optional
Additional external
load capacitors
(£2pF)

Figure 4. External XTAL with Optional Load Capacitors
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3.1.2. External Clock Input (CLKIN)

The external clock input is used as a clock reference for the PLLs when generating synchronous clock outputs.
CLKIN can accept any frequency from 10 to 100 MHz. A divider at the input stage limits the PLL input frequency to
30 MHz.

3.1.3. Voltage Control Input (VC)

The VCXO architecture of the Si5350B eliminates the need for an external pullable crystal. Only a standard, low-
cost, fixed-frequency (25 or 27 MHz) AT-cut crystal is required.

The tuning range of the VCXO is configurable allowing for a wide variety of applications. Key advantages of the
VCXO design in the Si5351 include high linearity, a wide operating range (linear from 10 to 90% of VDD), and
reliable startup and operation. Refer to Table 3 on page 5 for VCXO specification details.

A unique feature of the Si5351B is its ability to generate multiple output frequencies controlled by the same control
voltage applied to the VC pin. This replaces multiple PLLs or VCXOs that would normally be locked to the same
reference. An example is illustrated in Figure 9 on page 15.

3.2. Synthesis Stages

The Si5351 uses two stages of synthesis to generate its final output clocks. The first stage uses PLLs to multiply
the lower frequency input references to a high-frequency intermediate clock. The second stage uses high-
resolution MultiSynth fractional dividers to generate frequencies in the range of 1 MHz to 100 MHz. It is also
possible to generate two unique frequencies up to 160 MHz on two or more of the outputs.

A crosspoint switch at the input of the first stage allows each of the PLLs to lock to the CLKIN or the XTAL input.
This allows each of the PLLs to lock to a different source for generating independent free-running and synchronous
clocks. Alternatively, both PLLs could lock to the same source. The crosspoint switch at the input of the second
stage allows any of the MultiSynth dividers to connect to PLLA or PLLB. This flexible synthesis architecture allows
any of the outputs to generate synchronous or non-synchronous clocks, with spread spectrum or without spread
spectrum, and with the flexibility of generating non-integer related clock frequencies at each output.

Since the VCXO already generates a high-frequency intermediate clock, it is fed directly into the second stage of
synthesis. The MultiSynth high-resolution dividers synthesize the VCXO center frequency to any frequency in the
range of ~391 kHz to 160 MHz. The center frequency is then controlled (or pulled) by the VC input. An interesting
feature of the Si5351 is that the VCXO output can be routed to more than one MultiSynth divider. This creates a
VCXO with multiple output frequencies controlled from one VC input as shown in Figure 5.

Frequencies down to 8 kHz can be generated by applying the R divider at the output of the Multisynth (see
Figure 5 below).

Fixed Frequency

XA [l XB Crystal (non-pullable)

Multi

The clock frequency
osc Synth
0

generated from CLKO is
controlled by the VC input

CLKO

vC ! Multi

Control
—f VCXO
Voltage H Sypth

CLK1

Additional MultiSynths
can be “linked” to the
VCXO to generate
additional clock
frequencies

CLK2

\

Figure 5. Using the Si5351 as a Multi-Output VCXO

3.3. Output Stage

An additional level of division (R) is available at the output stage for generating clocks as low as 8 kHz. All output
drivers generate CMOS level outputs with separate output voltage supply pins (VDDOX) allowing a different voltage
signal level (1.8, 2.5, or 3.3 V) at each of the four 2-output banks.
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3.4. Spread Spectrum

Spread spectrum can be enabled on any of the clock outputs that use PLLA as its reference. Spread spectrum is
useful for reducing electromagnetic interference (EMI). Enabling spread spectrum on an output clock modulates its
frequency, which effectively reduces the overall amplitude of its radiated energy. See “AN554: Si5350/51 PCB
Layout Guide” for details. Note that spread spectrum is not available on clocks synchronized to PLLB or to the
VCXO.

The Si5351 supports several levels of spread spectrum allowing the designer to chose an ideal compromise
between system performance and EMI compliance.

Reduced Reduced
Amplitude Amplitude
and EMI _¥__ and EMI J—

Center
Frequency
Amplitude

A
\ 4

fc fc fC
No Spread

Spectrum Center Spread Down Spread

Figure 6. Available Spread Spectrum Profiles

3.5. Control Pins (OEB, SSEN)

The Si5351 offers control pins for enabling/disabling clock outputs and spread spectrum.

3.5.1. Output Enable (OEB)

The output enable pin allows enabling or disabling outputs clocks. Output clocks are enabled when the OEB pin is
held low, and disabled when pulled high. When disabled, the output state is configurable as disabled high, disabled
low, or disabled in high-impedance.

The output enable control circuitry ensures glitchless operation by starting the output clock cycle on the first leading
edge after OEB is pulled low. When OEB is pulled high, the clock is allowed to complete its full clock cycle before
going into a disabled state.

3.5.2. Spread Spectrum Enable (SSEN)—Si5351A and Si5351B only

This control pin allows disabling the spread spectrum feature for all outputs that were configured with spread
spectrum enabled. Hold SSEN low to disable spread spectrum. The SSEN pin provides a convenient method of
evaluating the effect of using spread spectrum clocks during EMI compliance testing.
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4. 1°C Interface

Many of the functions and features of the Si5351 are controlled by reading and writing to the RAM space using the
I°C interface. The following is a list of the common features that are controllable through the I1°C interface. A
summary of register functions is shown in Section 7.

m Read Status Indicators

e Loss of signal (LOS) for the CLKIN input

e Loss of lock (LOL) for PLLA and PLLB

Configuration of multiplication and divider values for the PLLs, MultiSynth dividers

Configuration of the Spread Spectrum profile (down or center spread, modulation percentage)

Control of the cross point switch selection for each of the PLLs and MultiSynth dividers

Set output clock options

e Enable/disable for each clock output

e Invert/non-invert for each clock output

e Output divider values (2", n=1.. 7)
e Output state when disabled (stop hi, stop low, Hi-Z)
e Output phase offset

The I1°C interface operates in slave mode with 7-bit addressing and can operate in Standard-Mode (100 kbps) or
Fast-Mode (400 kbps) and supports burst data transfer with auto address increments.

The 12C bus consists of a bidirectional serial data line (SDA) and a serial clock input (SCL) as shown in Figure 7.
Both the SDA and SCL pins must be connected to the VDD supply via an external pull-up as recommended by the
12C specification.

VDD

>1k :L >1k

>

<

SCL
12C Bus SDA
47k %

12C Address Select:
Pull-up to VDD (A0 = 1)
Pull-down to GND (A0 = 0)

Si5351 )

J

Figure 7. I1°C and Control Signals

The 7-bit device (slave) address of the Si5351 consist of a 6-bit fixed address plus a user selectable LSB bit as
shown in Figure 8. The LSB hit is selectable as 0 or 1 using the optional A0 pin which is useful for applications that
require more than one Si5351 on a single 1°C bus.

6 5 4 3 2 1 0

Slave Address |1|1|o|o|o|o|0/1|

|—AO

Figure 8. Si5351 I°C Slave Address

Data is transferred MSB first in 8-bit words as specified by the 1°c specification. A write command consists of a 7-
bit device (slave) address + a write bit, an 8-bit register address, and 8 bits of data as shown in Figure 9. A write
burst operation is also shown where every additional data word is written using to an auto-incremented address.
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Write Operation — Single Byte
| s| sivaddrieo) [ o A|RegAdar [7:0 [ A] Data[70) [ A] P]

Write Operation - Burst (Auto Address Increment)
| | svaddrie) | o] A|RegAdar [7.0]| A| Data[7:0) | A| Daa[7:0) [A| P|

|G
Reg Addr +1
I:I From slave to master 1- Read
0-—Wite
I:I From master to slave A—Acknowedge (SDA LOW)

N—Not Acknowledge (SDA HIGH)
S— START condition
P — STOP condition

Figure 9. I°C Write Operation

A read operation is performed in two stages. A data write is used to set the register address, then a data read is

performed to retrieve the data from the set address. A read burst operation is also supported. This is shown in
Figure 10.

Read Operation — Single Byte
| | sivaddrieo | 0] A| RegAdar (70 [ A| P

|'s| svaddrfeo)| 1] A] Datafzo [N] P]

Read Operation - Burst (Auto Address Increment)
| | svaddr(eo | o] A| Regadar 70| A | P

|s| svaddrieo)| 1] A| Deta[70] [ A] Data[z0) [N]P]

—
Reg Addr +1
I:I From slave to master 1—Re_ad
0—Wfite
I:I From mester to slave A—Acknonedge (SDA LOW)

N —Not Acknowledge (SDA HIGH)
S—START condition
P — STOP condition

Figure 10. I°C Read Operation

AC and DC electrical specifications for the SCL and SDA pins are shown in Table 7. The timing specifications and

timing diagram for the 1°C bus is compatible with the 12C-Bus Standard. SDA timeout is supported for compatibility
with SMBus interfaces.
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5. Configuring the Si5351

The Si5351 is a highly flexible clock generator which is entirely configurable through its 12C interface. The device’s
default configuration is stored in non-volatile memory (NVM) as shown in Figure 11. The NVM is a one time
programmable memory (OTP) which can store a custom user configuration at power-up. This is a useful feature for
applications that need a clock present at power-up (e.g., for providing a clock to a processor).

Power-Up
NVM
(OTP)
RAM
Default
Config
I’Cc

Figure 11. Si5351 Memory Configuration

During a power cycle the contents of the NVM are copied into random access memory (RAM), which sets the
device configuration that will be used during normal operation. Any changes to the device configuration after
power-up are made by reading and writing to registers in the RAM space through the 1°C interface. A detailed
register map is shown in Section "8. Register Descriptions" on page 25.

5.1. Writing a Custom Configuration to RAM

To simplify device configuration, Silicon Labs has released the ClockBuilder Desktop. The software serves two
purposes: to configure the Si5351 with optimal configuration based on the desired frequencies and to control the
EVB when connected to a host PC.

The optimal configuration can be saved from the software in text files that can be used in any system, which
configures the device over 12C. ClockBuilder Desktop can be downloaded from www.silabs.com/ClockBuilder and
runs on Windows XP, Windows Vista, and Windows 7.

Once the configuration file has been saved, the device can be programmed via 1°C by following the steps shown in
Figure 12.
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Register
Map

Use ClockBuilder
Desktop v3.1 or later

Disable Outputs
Set CLKx_DIS high; Reg. 3 = OxFF

'

Powerdown all output drivers
Reg. 16, 17, 18, 19, 20, 21, 22, 23 =
0x80

Y

Set interrupt masks
(see register 2 description)

\J

Write new configuration to device using
the contents of the register map
generated by ClockBuilder Desktop. This
step also powers up the output drivers.
(Registers 15-92 and 149-170)

'

Apply PLLA and PLLB soft reset
Reg. 177 = OxAC

Enable desired outputs
(see Register 3)

Figure 12. 12C Programming Procedure

&~

SILICON LABS

Preliminary Rev. 0.95

17





Si5351A/B/C

5.2. Si5351 Application Examples

The Si5351 is a versatile clock generator which serves a wide variety of applications. The following examples show
how it can be used to replace crystals, crystal oscillators, VCXOs, and PLLs.

5.3. Replacing Crystals and Crystal Oscillators

Using an inexpensive external crystal, the Si5351A can generate up to 8 different free-running clock frequencies
for replacing crystals and crystal oscillators. A 3-output version packaged in a small 10-MSOP is also available for
applications that require fewer clocks. An example is shown in Figure 13.

ﬁﬁﬁﬁﬁﬁ XA Mult CLKO 125 MHz [ Ethemet
| —] Sy o T
27MHz [ 0sC > pPLL CLK1
- xB Multi 48 MHz o] uss
___________ — Sy{\th 7| Controller =
Muli CLK2 28.322 MHz
. HDMI
| | >
Symth > o | &=
Multi CLK3 74.25 MHz N
— Synth >
3
Multi CLK4  7425/1.001 MHz
— synth >
4 Video/Audio
Multi CLKS 24.576 MHz = Processor
— Synth >
5
Multi CLK6
L | o 22.5792 MHz >
6
Multi CLK7
) L] 33.3333 MHz S
LS|5351A 7

Note: Si5351A replaces crystals, XOs, and PLLs.

Figure 13. Using the Si5351A to Replace Multiple Crystals, Crystal Oscillators, and PLLs
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5.4. Replacing Crystals, Crystal Oscillators, and VCXOs

The Si5351B combines free-running clock generation and a VCXO in a single package for cost sensitive video
applications. An example is shown in Figure 14.

Free-running

Clocks
Ethernet
,,,,, XA Mutti CLKO 125 MHz el
I Synth
— 0
27MHz [ OSC  |9» PLL CLK1
= xB Multi 48 MHz . uss

........... Sy{nth | controller =
Mult CLK2 28.322 MHz
Sypth . > Howm

A )
Multi CLK3 74.25 MHz N
vC Sy3mh >
E] VCXO0
Multi CLK4 | 742511000 MHz| | video/Audio
SyEth > Processor
Multi CLK5 24.576 MHz,
Synth >
. 5
1 Si5351B Synchronous
= \. Clocks

Note: Fgw = 10 kHz

Figure 14. Using the Si5351B to Replace Crystals, Crystal Oscillators, VCXOs, and PLLs

5.5. Replacing Crystals, Crystal Oscillators, and PLLs

The Si5350C generates synchronous clocks for applications that require a fully integrated PLL instead of a VCXO.
Because of its dual PLL architecture, the Si5351C is capable of generating both synchronous and free-running
clocks. An example is shown in Figure 15.

Free-running

Clocks
XA Multi CLKO 125 MHz E‘Qﬁ."f‘
I —l Synth
—_— 0
25MHz [ OSC 9 PLL [ - CLK1 / \
- XB Multi 48 MHz N USB
[ — SY{“h Controller =
Multi CLK2
L | 28.322 MHz S —
2
Pt | (=)
Mult CLK3 7425MHz \
cLkiN ] 1 S 7
54 MHz PLL
L' Multi CLK4 | 742501001 MHz| | video/Audio
— SYE‘h d Processor
Mult CLKS 24576 MHz |
L Synth i
. 5
L Si5351C
Synchronous
Clocks

Figure 15. Using the Si5351C to Replace Crystals, Crystal Oscillators, and PLLs
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5.6. Replacing a Crystal with a Clock
The Si5351 can be driven with a clock signal through the XA input pin.

f )
Vin =1 Vpp -
Multi
25127 MHz A prea M| [ Svoeh >
Multi
0-1uF 0sc — Synth >
1
XB PLLB H -
[ J
°
Multi -
Note: Float the XB input while driving ] Syﬁth »
the XA input with a clock
\_ _J

Figure 16. Si5351 Driven by a Clock Signal

5.7. HCSL Compatible Outputs

The Si5351 can be configured to support HCSL compatible swing when the VDDO of the output pair of interest is
setto 2.5V (i.e., VDDOA must be 2.5 V when using CLKO/1; VDDOB must be 2.5 V for CLK2/3 and so on).

The circuit in the figure below must be applied to each of the two clocks used, and one of the clocks in the pair
must also be inverted to generate a differential pair. See register setting CLKx_INV.

( )
Zo=700Q R, ( )
Multi »
— Synth >
PLLA VS 5110
osc 240Q<IR, | HesL
CLKIN
PLLB |+ Multi . Zo=70Q R
[~ Synth >
1 0Q 511 Q
5 2400 R, \ )
[ ]
°
Multi
Synth Note: The complementary -180 degree
- ~/ out of phase output clock is generated

using the INV function

Figure 17. Si5350C Output is HCSL Compatible
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6. Design Considerations

The Si5351 is a self-contained clock generator that requires very few external components. The following general
guidelines are recommended to ensure optimum performance. Refer to “AN554: Si5350/51 PCB Layout Guide” for
additional layout recommendations.

6.1. Power Supply Decoupling/Filtering

The Si5351 has built-in power supply filtering circuitry and extensive internal Low Drop Out (LDO) voltage
regulators to help minimize the number of external bypass components. All that is recommended is one 0.1 pF
decoupling capacitor per power supply pin. This capacitor should be mounted as close to the VDD and VDDOx
pins as possible without using vias.

6.2. Power Supply Sequencing

The VDD and VDDOX (i.e., VDDOO, VDDO1, VDDO2, VDDO3) power supply pins have been separated to allow
flexibility in output signal levels. If a minimum output-to-output skew is important, then all VDDOx must be applied
before VDD. Unused VDDOX pins should be tied to VDD.

6.3. External Crystal

The external crystal should be mounted as close to the pins as possible using short PCB traces. The XA and XB
traces should be kept away from other high-speed signal traces. See “AN551: Crystal Selection Guide” for more
details.

6.4. External Crystal Load Capacitors

The Si5351 provides the option of using internal and external crystal load capacitors. If internal load capacitance is
insufficient, capacitors of value <2 pF may be used to increased equivalent load capacitance. If external load
capacitors are used, they should be placed as close to the XA/XB pads as possible. See AN554 for more detalils.

6.5. Unused Pins

Unused voltage control pin should be tied to GND.
Unused CLKIN pin should be tied to GND.

Unused XA/XB pins should be left floating. Refer to "5.6. Replacing a Crystal with a Clock™" on page 20 when using
XA as a clock input pin.

Unused output pins (CLKO-CLK?7) should be left floating.
Unused VDDOX pins should be tied to VDD.
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6.6. Trace Characteristics

The Si5351A/B/C features various output current drives ranging from 2 to 8 mA (default). It is recommended to
configure the trace characteristics as shown in Figure 18 when an output drive setting of 8 mA is used.

Zo=850hms

R=00ohms

T —

(Optional resistor for
EMI management)

Length = No Restrictions

Figure 18. Recommended Trace Characteristics with 8 mA Drive Strength Setting

Note: Jitter is only specified at 6 and 8 mA drive strength.
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7. Register Map Summary

The following is a summary of the register map used to read status, control, and configure the Si5351.

Register 7 6 5 4 3 2 1 | 0
0 SYS_INIT LOL B LOL_A LOS REVID[1:0]
1 SYSCAL_ LOS B_ LOL_A_ LOS_
STKY STKY STKY STKY
2 SYSCAL_ LOS B_ LOL A _ LOS_
MASK MASK MASK MASK
3 CLK7_EN CLK6_EN CLK5_EN CLK4_EN CLK3_EN CLK2_EN CLK1_EN CLKO_EN
4-8 Reserved
9 OEB_CLK7 | OEB_CLK6 | OEB_CLK5 | OEB_CLK4 | OEB_CLK3 | OEB_CLK2 | OEB_CLK1 | OEB_CLKO
10-14 Reserved
15 0 0 0 0 PLLB_SRC | PLLA_SRC 0 | 0
16 CLKO_PDN MSO_INT MSO_SRC | CLKO_INV CLKO_SRCI[1:0] CLKO_IDRV[1:0]
17 CLK1_PDN MS1_INT MS1_SRC | CLK1_INV CLK1_SRC[1:0] CLK1_IDRV[1:0]
18 CLK2_PDN MS2_INT MS2_SRC | CLK2_INV CLK2_SRC[1:0] CLK2_IDRV[1:0]
19 CLK3_PDN MS3_INT MS3_SRC | CLK3_INV CLK3_SRC[1:0] CLK3_IDRV[1:0]
20 CLK4_PDN MS4_INT MS4 SRC | CLK4_INV CLK4_SRC[1:0] CLK4_IDRV[1:0]
21 CLK5_PDN MS5_INT MS5_SRC | CLK5_INV CLK5_SRC[1:0] CLK5_IDRV[1:0]
22 CLK6_PDN FBA_INT MS6_SRC | CLK6_INV CLK6_SRC[1:0] CLK6_IDRV[1:0]
23 CLK7_PDN FBB_INT MS6_SRC | CLK7_INV CLK7_SRC[1:0] CLK7_IDRV[1:0]
24 CLK3_DIS_STATE CLK2_DIS_STATE CLK1_DIS_STATE CLKO_DIS_STATE
25 CLK7_DIS_STATE CLK6_DIS_STATE CLK5_DIS_STATE CLK4_DIS_STATE
26-41 PLL, MultiSynth, and output clock delay offset Configuration Registers.
Use ClockBuilder Desktop Software to Determine These Register Values.
42 MS0_P3[15:8]
43 MS0_P3[7:0]
44 RO_DIV[2:0] | | | MSO_P1[17:16]
45 MSO_P1[15:8]
46 MS0_P1[7:0]
47 MSO_P3[19:16] | MS0_P2[19:16]
48 MS0_P2[15:8]
49 MS0_P2[7:0]
50 MS1_P3[15:8]
51 MS1_P3[7:0]
52 R1_DIV[2:0] | | | MS1_P1[17:16]
53 MS1_P1[15:8]
54 MS1_P1[7:0]
55 MS1_P3[19:16] | MS1_P2[19:16]
56 MS1_P2[15:8]
57 MS1_P2[7:0]
58 MS2_P3[15:8]
59 MS2_P3[7:0]
60 R2_DIV[2:0] | | | MS2_P1[17:16]
61 MS2_P1[15:8]
62 MS2_P1[7:0]
63 MS2_P3[19:16] | MS2_P2[19:16]
64 MS2_P2[15:8]
65 MS2_P2[7:0]
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Register 7 | 6 | 5 | | 3 | 1 | 0

66 MS3_P3[15:8]

67 MS3_P3[7:0]

68 | R3_DIV[2:0] | | MS3_P1[17:16]

69 MS3_P1[15:8]

70 MS3_P1[7:0]

71 MS3_P3[19:16] | MS3_P2[19:16]

72 MS3_P2[15:8]

73 MS3_P2[7:0]

74 MS4_P3[15:8]

75 MS4_P3[7:0]

76 R4_DIV[2:0] | | MS4_P1[17:16]

77 MS4_P1[15:8]

78 MS4_P1[7:0]

79 MS4_P3[19:16] | MS4_P2[19:16]

80 MS4_P2[15:8]

81 MS4_P2[7:0]

82 MS5_P3[15:8]

83 MS5_P3[7:0]

84 R5_DIV[2:0] | | MS5_P1[17:16]

85 MS5_P1[15:8]

86 MS5_P1[7:0]

87 MS5_P3[19:16] | MS5_P2[19:16]

88 MS5_P2[15:8]

89 MS5_P2[7:0]

90 MS6_P1[7:0]

91 MS7_P1[7:0]

92 R7_DIV[2:0] | | R6_DIV[2:0]
93-164 PLL, MultiSynth, and output clock delay offset Configuration Registers.

Use ClockBuilder Desktop Software to Determine These Register Values.

165 CLKO_PHOFF[7:0]

166 CLK1_PHOFF[7:0]

167 CLK2_PHOFF[7:0]

168 CLK3_PHOFF[7:0]

189 CLK4_PHOFF[7:0]

170 CLK5_PHOFF[7:0]
173-176 Reserved

177 PLLB_RST | PLLA_RST | | | |
178-182 Reserved

183 XTAL_CL | | | | |
184-255 Reserved
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8. Register Descriptions

Register 0. Device Status

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name | SYS_INIT LOL_B LOL_A LOS REVID[1:0]
Type R R R R R R R
Reset value = 0000 0000
Bit Name Function
7 SYS_INIT |System Initialization Status.
During power up the device copies the content of the NVM into RAM and performs a system
initialization. The device is not operational until initialization is complete. It is not recom-
mended to read or write registers in RAM through the 12C interface until initialization is com-
plete. An interrupt will be triggered (INTR pin = 0, Si5351C only) during the system
initialization period.
0: System initialization is complete. Device is ready.
1: Device is in system initialization mode.
6 LOL B |PLLB Loss Of Lock Status.
Si5351A/C only. PLLB will operate in a locked state when it has a valid reference from CLKIN
or XTAL. A loss of lock will occur if the frequency of the reference clock forces the PLL to
operate outside of its lock range as specified in Table 3, or if the reference clock fails to meet
the minimum requirements of a valid input signal as specified in Table 4. An interrupt will be
triggered (INTR pin = 0, Si5351C) during a LOL condition.
0: PLL B is locked.
1: PLL B is unlocked. When the device is in this state it will trigger an interrupt causing the
INTR pin to go low (Si5351C only).
5 LOL_A |PLL A Loss Of Lock Status.
PLL A will operate in a locked state when it has a valid reference from CLKIN or XTAL. A loss
of lock will occur if the frequency of the reference clock forces the PLL to operate outside of
its lock range as specified in Table 3, or if the reference clock fails to meet the minimum
requirements of a valid input signal as specified in Table 4. An interrupt will be triggered
(INTR pin = 0, Si5351C only) during a LOL condition.
0: PLL A is operating normally.
1: PLL A is unlocked. When the device is in this state it will trigger an interrupt causing the
INTR pin to go low (Si5351C only).
4 LOS CLKIN Loss Of Signal (Si5351C Only).
A loss of signal status indicates if the reference clock fails to meet the minimum requirements
of a valid input signal as specified in Table 4. An interrupt will be triggered (INTR pin = 0,
Si5351C only) during a LOS condition.
0: Valid clock signal at the CLKIN pin.
1: Loss of signal detected at the CLKIN pin.
3:2 | Reserved |Leave as default.
1:0 | REVID[1:0] | Revision ID. Device revision number. Set at the factory.
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Register 1. Interrupt Status Sticky

Bit D7 D6 D5 D4 D3 D2 D1 DO

Name | SYS_INIT_STKY | LOL_B_STKY | LOL_A_STKY |LOS_STKY

Type R/W R/W R/W R/W R/W R/W R/W R/W

Reset value = 0000 0000

Bit Name Function

7 SYS_INIT_STKY |System Calibration Status Sticky Bit.

The SYS_INIT_STKY bit is triggered when the SYS_INIT bit (register 0, bit 7) is trig-
gered high. It remains high until cleared. Writing a 0 to this register bit will cause it to
clear.

0: No SYS_INIT interrupt has occurred since it was last cleared.
1. A SYS_INIT interrupt has occurred since it was last cleared.

6 LOL_B_STKY |PLLB Loss Of Lock Status Sticky Bit.

The LOL_B_STKY bit is triggered when the LOL_B bit (register 0, bit 6) is triggered
high. It remains high until cleared. Writing a O to this register bit will cause it to clear.
0: No PLL B interrupt has occurred since it was last cleared.

1: A PLL B interrupt has occurred since it was last cleared.

5 LOL_A_STKY |PLLA Loss Of Lock Status Sticky Bit.

The LOL_A_STKY bit is triggered when the LOL_A bit (register 0, bit 5) is triggered
high. It remains high until cleared. Writing a 0 to this register bit will cause it to clear.
0: No PLLA interrupt has occurred since it was last cleared.

1: A PLLA interrupt has occurred since it was last cleared.

4 LOS STKY CLKIN Loss Of Signal Sticky Bit (Si5351C Only).

The LOS_STKY bit is triggered when the LOS bit (register 0, bit 4) is triggered high. It
remains high until cleared. Writing a 0 to this register bit will cause it to clear.

0: No LOS interrupt has occurred since it was last cleared.

1: A LOS interrupt has occurred since it was last cleared.

3:0 Reserved Leave as default.
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Register 2. Interrupt Status Mask

Bit

D7

D6 D5 D4 D3 D2 D1 DO

Name

SYS_INIT_MASK |LOL_B_MASK |LOL_A_MASK | LOS_MASK

Type

R/W

R/W R/W R/W R/W R/W R/W R/W

Reset value = 0000 0000

Bit

Name

Function

7

SYS_INIT_MASK

System Initialization Status Mask.

Use this mask bit to prevent the INTR pin (Si5351C only) from going low when
SYS_INIT is asserted.

0: Do not mask the SYS_INIT interrupt.

1. Mask the SYS_INIT interrupt.

LOL_B_MASK

PLLB Loss Of Lock Status Mask.

Use this mask bit to prevent the INTR pin (Si5351C only) from going low when LOL_B
is asserted.

0: Do not mask the LOL_B interrupt.

1: Mask the LOL_B interrupt.

LOL_A_MASK

PLL A Loss Of Lock Status Mask.

Use this mask bit to prevent the INTR pin (Si5351C only) from going low when LOL_A
is asserted.

0: Do not mask the LOL_A interrupt.

1: Mask the LOL_A interrupt.

LOS_MASK

CLKIN Loss Of Signal Mask (Si5351C Only).

Use this mask bit to prevent the INTR pin (Si5351C only) from going low when LOS is
asserted.

0: Do not mask the LOS interrupt.

1. Mask the LOS interrupt.

3.0

Reserved

Leave as default.
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Register 3. Output Enable Control

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name |CLK7_OEB|CLK6_OEB|CLK5 OEB|CLK4 OEB|CLK3_OEB|CLK2_OEB|CLK1_OEB | CLKO_OEB
Type R/W R/W R/W R/W R/W R/W R/W R/W

Reset value = 0000 0000
Bit Name Function
7:0 | CLKx_OEB |Output Disable for CLKXx.
Wherex=0,1,2,3,4,5,6,7
0: Enable CLKx output.
1: Disable CLKx output.
Register 9. OEB Pin Enable Control

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name |OEB_CLK7|OEB_CLK6|OEB_CLK5|OEB_CLK4|OEB_CLK3 | OEB_CLK2 | OEB_CLK1 |OEB_CLKO
Type R/W R/W R/W R/W R/W R/W R/W R/W

Reset value = 0000 0000
Bit Name Function
7:0 |OEB_CLKx |OEB pin enable control of CLKXx.
Wherex=0,1,2,3,4,5,6,7
0: OEB pin controls enable/disable state of CLKx output.
1: OEB pin does not control enable/disable state of CLKx output.
. L4
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Register 15. PLL Input Source

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name PLLB_SRC|PLLA_SRC
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 0000 0000
Bit Name Function
74 Reserved |Leave as default.
3 PLLB_SRC |Input Source Select for PLLB.
0: Select the XTAL input as the reference clock for PLLB (Si5351A/C only).
1: Select the CLKIN input as the reference clock for PLLB (Si5351C only).
2 PLLA_SRC |Input Source Select for PLLA.
0: Select the XTAL input as the reference clock for PLLA.
1: Select the CLKIN input as the reference clock for PLLA (Si5351C only).
1:0 Reserved |Leave as default.
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Register 16. CLKO Control

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name |CLKO_PDN| MSO_INT | MSO_SRC | CLKO_INV CLKO_SRC[1:0] CLKO_IDRV[1:0]
Type R/W R/W R/W R/W R/W R/W

Reset value = 0000 0000
Bit Name Function

7 CLKO_PDN Clock 0 Power Down.

This bit allows powering down the CLKO output driver to conserve power when the out-
put is unused.

0: CLKO is powered up.

1: CLKO is powered down.

6 MSO_INT MultiSynth 0 Integer Mode.

This bit can be used to force MSO into Integer mode to improve jitter performance. Note
that the fractional mode is necessary when a delay offset is specified for CLKO.
0: MSO0 operates in fractional division mode.
1. MSO0 operates in integer mode.
5 MSO_SRC MultiSynth Source Select for CLKO.
0: Select PLLA as the source for MultiSynth0.
1. Select PLLB (Si5351A/C only) or VCXO (Si5351B only) MultiSynthO.
4 CLKO_INV Output Clock 0 Invert.

0: Output Clock 0 is not inverted.
1: Output Clock 0 is inverted.

3:2 | CLKO_SRCJ1:0] | Output Clock O Input Source.

These bits determine the input source for CLKO.

00: Select the XTAL as the clock source for CLKO. This option by-passes both synthesis
stages (PLL/VCXO & MultiSynth) and connects CLKO directly to the oscillator which
generates an output frequency determined by the XTAL frequency.

01: Select CLKIN as the clock source for CLKO. This by-passes both synthesis stages
(PLL/VCXO & MultiSynth) and connects CLKO directly to the CLKIN input. This essen-
tially creates a buffered output of the CLKIN input.

10: Reserved. Do not select this option.

11: Select MultiSynth 0 as the source for CLKO. Select this option when using the
Si5351 to generate free-running or synchronous clocks.

1:0 | CLKO_IDRV[1:0]|CLKO Output Rise and Fall time / Drive Strength Control.
00: 2 mA
01:4 mA
10: 6 mA
11: 8 mA
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Register 17. CLK1 Control

Bit

D7

D6 D5 D4 D3 D2 D1 DO

Name

CLK1_PDN

MS1_INT | MS1_SRC | CLK1_INV CLK1_SRCI1:0] CLK1_IDRV[1:0]

Type

R/W

R/W R/W R/W R/W R/W

Reset value = 0000 0000

Bit

Name

Function

7

CLK1_PDN

Clock 1 Power Down.

This bit allows powering down the CLK1 output driver to conserve power when the out-
put is unused.

0: CLK1 is powered up.

1: CLK1 is powered down.

MS1_INT

MultiSynth 1 Integer Mode.

This bit can be used to force MS1 into Integer mode to improve jitter performance. Note
that the fractional mode is necessary when a delay offset is specified for CLK1.

0: MS1 operates in fractional division mode.

1: MS1 operates in integer mode.

MS1_SRC

MultiSynth Source Select for CLK1.

0: Select PLLA as the source for MultiSynthO.
1: Select PLLB (Si5351A/C only) or VCXO (Si5351B only) MultiSynthO.

CLK1_INV

Output Clock 1 Invert.

0: Output Clock 1 is not inverted.
1: Output Clock 1 is inverted.

3:2

CLK1_SRC[1:0]

Output Clock 1 Input Source.

These bits determine the input source for CLK1.

00: Select the XTAL as the clock source for CLK1. This option by-passes both synthesis
stages (PLL/VCXO & MultiSynth) and connects CLK1 directly to the oscillator which
generates an output frequency determined by the XTAL frequency.

01: Select CLKIN as the clock source for CLK1. This by-passes both synthesis stages
(PLL/VCXO & MultiSynth) and connects CLK1 directly to the CLKIN input. This essen-
tially creates a buffered output of the CLKIN input.

10: Reserved. Do not select this option.

11: Select MultiSynth 0 as the source for CLK1. Select this option when using the
Si5351 to generate free-running or synchronous clocks.

1:0

CLK1_IDRV[L:0]

CLK1 Output Rise and Fall time / Drive Strength Control.
00: 2 mA
01: 4 mA
10: 6 mA
11: 8 mA
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Register 18. CLK2 Control

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name |CLK2 PDN| MS2 INT | MS2_SRC | CLK2_INV CLK2_SRCJ1:0] CLK2_IDRV[1:0]
Type R/W R/W R/W R/W R/W R/W

Reset value = 0000 0000
Bit Name Function

Clock 2 Power Down.

This bit allows powering down the CLK2 output driver to conserve power when the out-
put is unused.

0: CLK2 is powered up.

1: CLK2 is powered down.

7 CLK2_PDN

6 MS2_INT MultiSynth 2 Integer Mode.

This bit can be used to force MS2 into Integer mode to improve jitter performance. Note
that the fractional mode is necessary when a delay offset is specified for CLK2.

0: MS2 operates in fractional division mode.

1: MS2 operates in integer mode.

5 MS2_SRC MultiSynth Source Select for CLK2.
0: Select PLLA as the source for MultiSynthO.

1: Select PLLB (Si5351A/C only) or VCXO (Si5351B only) MultiSynthO.

4 CLK2_INV Output Clock 2 Invert.
0: Output Clock 2 is not inverted.

1: Output Clock 2 is inverted.

3:2 | CLK2_SRCJ[1:0] | Output Clock 2 Input Source.

These bits determine the input source for CLK2.

00: Select the XTAL as the clock source for CLK2. This option by-passes both synthesis
stages (PLL/VCXO & MultiSynth) and connects CLK2 directly to the oscillator which gen-
erates an output frequency determined by the XTAL frequency.

01: Select CLKIN as the clock source for CLK2. This by-passes both synthesis stages
(PLL/VCXO & MultiSynth) and connects CLK2 directly to the CLKIN input. This essen-
tially creates a buffered output of the CLKIN input.

10: Reserved. Do not select this option.

11: Select MultiSynth 0 as the source for CLK2. Select this option when using the Si5351
to generate free-running or synchronous clocks.

1.0 |CLK2_IDRV[1:0]|CLK2 Output Rise and Fall time / Drive Strength Control.
00: 2 mA
01: 4 mA
10: 6 mA
11: 8 mA
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Register 19. CLK3 Control

Bit

D7

D6 D5 D4 D3 D2 D1 DO

Name

CLK3_PDN| MS3_INT | MS3_SRC | CLK3_INV CLK3_SRCI[1:0] CLK3_IDRV[1:0]

Type

R/W

R/W R/W R/W R/W R/W

Reset value = 0000 0000

Bit

Name

Function

7

CLK3_PDN

Clock 3 Power Down.

This bit allows powering down the CLK3 output driver to conserve power when the out-
put is unused.

0: CLK3 is powered up.

1. CLK3 is powered down.

MS3_INT

MultiSynth 3 Integer Mode.

This bit can be used to force MS3 into Integer mode to improve jitter performance.
Note that the fractional mode is necessary when a delay offset is specified for CLK3.
0: MS3 operates in fractional division mode.

1: MS3 operates in integer mode.

MS3_SRC

MultiSynth Source Select for CLK3.

0: Select PLLA as the source for MultiSynthO.
1: Select PLLB (Si5351A/C only) or VCXO (Si5351B only) MultiSynthO.

CLKS3_INV

Output Clock 3 Invert.

0: Output Clock 3 is not inverted.
1: Output Clock 3 is inverted.

3:2

CLK3_SRC[1:0]

Output Clock 3 Input Source.
These bits determine the input source for CLK3.

1:0

CLK3_IDRV[1:0]

CLK3 Output Rise and Fall time / Drive Strength Control.

00: 2 mA
01: 4 mA
10: 6 mA
11: 8 mA
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Register 20. CLK4 Control

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name |CLK4 PDN| MS4_INT | MS4_SRC | CLK4_INV CLK4_SRCI1:0] CLK4_IDRV[1:0]
Type RIW RIW RIW RIW RIW RIW

Reset value = 0000 0000

Bit Name Function

7 CLK4_PDN Clock 4 Power Down.

This bit allows powering down the CLK4 output driver to conserve power when the out-
put is unused.

0: CLK4 is powered up.

1: CLK4 is powered down.

6 MS4_INT MultiSynth 4 Integer Mode.

This bit can be used to force MS4 into Integer mode to improve jitter performance.
Note that the fractional mode is necessary when a delay offset is specified for CLK4.
0: MS4 operates in fractional division mode.

1. MS4 operates in integer mode.

5 MS4_SRC MultiSynth Source Select for CLKA4.

0: Select PLLA as the source for MultiSynthO.
1: Select PLLB (Si5351A/C only) or VCXO (Si5351B only) MultiSynthO.

4 CLK4_INV Output Clock 4 Invert.

0: Output Clock 4 is not inverted.
1: Output Clock 4 is inverted.

3:2 | CLK4_SRCJ1:0] |Output Clock 4 Input Source.

These bits determine the input source for CLK4.

00: Select the XTAL as the clock source for CLK4. This option by-passes both synthe-
sis stages (PLL/VCXO & MultiSynth) and connects CLK4 directly to the oscillator
which generates an output frequency determined by the XTAL frequency.

01: Select CLKIN as the clock source for CLK4. This by-passes both synthesis stages
(PLL/VCXO & MultiSynth) and connects CLK4 directly to the CLKIN input. This essen-
tially creates a buffered output of the CLKIN input.

10: Reserved. Do not select this option.

11: Select MultiSynth 0 as the source for CLK4. Select this option when using the
Si5351 to generate free-running or synchronous clocks.

1:0 | CLK4_IDRV[1:0] | CLK4 Output Rise and Fall time / Drive Strength Control.
00: 2 mA
01:4 mA
10: 6 mA
11: 8 mA
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Register 21. CLK5 Control

Bit

D7

D6 D5 D4 D3 D2 D1 DO

Name

CLK5_PDN| MS5_INT | MS5_SRC | CLK5_INV CLK5_SRCI1:0] CLK5_IDRV[1:0]

Type

R/W

R/W R/W R/W R/W R/W

Reset value = 0000 0000

Bit

Name

Function

7

CLK5_PDN

Clock 5 Power Down.

This bit allows powering down the CLK5 output driver to conserve power when the out-
put is unused.

0: CLK4 is powered up.

1: CLK4 is powered down.

MS5_INT

MultiSynth 5 Integer Mode.

This bit can be used to force MS5 into Integer mode to improve jitter performance.
Note that the fractional mode is necessary when a delay offset is specified for CLKA4.
0: MS5 operates in fractional division mode.

1. MS5 operates in integer mode.

MS5_SRC

MultiSynth Source Select for CLKS5.

0: Select PLLA as the source for MultiSynthO.
1: Select PLLB (Si5351A/C only) or VCXO (Si5351B only) MultiSynthO.

CLK5_INV

Output Clock 5 Invert.

0: Output Clock 5 is not inverted.
1: Output Clock 5 is inverted.

3:2

CLK5_SRCI[1:0]

Output Clock 5 Input Source.

These bits determine the input source for CLKS5.

00: Select the XTAL as the clock source for CLK5. This option by-passes both synthe-
sis stages (PLL/VCXO & MultiSynth) and connects CLK5 directly to the oscillator
which generates an output frequency determined by the XTAL frequency.

01: Select CLKIN as the clock source for CLK5. This by-passes both synthesis stages
(PLL/VCXO & MultiSynth) and connects CLKS5 directly to the CLKIN input. This essen-
tially creates a buffered output of the CLKIN input.

10: Reserved. Do not select this option.

11: Select MultiSynth 0 as the source for CLK5. Select this option when using the
Si5351 to generate free-running or synchronous clocks.

1:0

CLK5_IDRV[1:0]

CLK5 Output Rise and Fall time / Drive Strength Control.
00: 2 mA
01: 4 mA
10: 6 mA
11: 8 mA
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Register 22. CLK6 Control

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name |CLK6_PDN| FBA_INT | MS6_SRC | CLK6_INV CLK6_SRCI1:0] CLK6_IDRV[1:0]
Type RIW RIW RIW RIW R/W RIW

Reset value = 0000 0000

Bit Name Function

7 CLK6_PDN Clock 7 Power Down.

This bit allows powering down the CLK6 output driver to conserve power when the out-
put is unused.

0: CLK6 is powered up.

1. CLK®6 is powered down.

6 FBA_INT FBA MultiSynth Integer Mode.
Set this bit according to ClockBuilder Desktop generated register map file.

5 MS6_SRC MultiSynth Source Select for CLKB6.

0: Select PLLA as the source for MultiSynthO.
1: Select PLLB (Si5351A/C only) or VCXO (Si5351B only) MultiSynthO.

4 CLK6_INV Output Clock 6 Invert.

0: Output Clock 6 is not inverted.
1: Output Clock 6 is inverted.

3:2 | CLK6_SRC[1:0] |Output Clock 0 Input Source.

These bits determine the input source for CLK6.

00: Select the XTAL as the clock source for CLK6. This option by-passes both synthe-
sis stages (PLL/VCXO & MultiSynth) and connects CLK®6 directly to the oscillator
which generates an output frequency determined by the XTAL frequency.

01: Select CLKIN as the clock source for CLK6. This by-passes both synthesis stages
(PLL/VCXO & MultiSynth) and connects CLK6 directly to the CLKIN input. This essen-
tially creates a buffered output of the CLKIN input.

10: Reserved. Do not select this option.

11: Select MultiSynth 0 as the source for CLK6. Select this option when using the
Si5351 to generate free-running or synchronous clocks.

1:0 | CLK6_IDRV[1:0] | CLK®6 Output Rise and Fall time / Drive Strength Control.
00: 2 mA
01: 4 mA
10: 6 mA
11: 8 mA
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Register 23. CLK7 Control

Bit

D7

D6 D5 D4 D3 D2 D1 DO

Name

CLK7_PDN| FBB_INT | MS7_SRC | CLK7_INV CLK7_SRCI[1:0] CLK7_IDRV[1:0]

Type

R/W

R/W R/W R/W R/W R/W

Reset value = 0000 0000

Bit

Name

Function

7

CLK7_PDN

Clock 7 Power Down.

This bit allows powering down the CLK7 output driver to conserve power when the out-
put is unused.

0: CLK7 is powered up.

1. CLKY7 is powered down.

FBB_INT

FBB MultiSynth Integer Mode.
Set this bit according to ClockBuilder Desktop generated register map file.

MS7_SRC

MultiSynth Source Select for CLK7.

0: Select PLLA as the source for MultiSynthO.
1: Select PLLB (Si5351A/C only) or VCXO (Si5351B only) MultiSynthO.

CLK7_INV

Output Clock 7 Invert.

0: Output Clock 7 is not inverted.
1: Output Clock 7 is inverted.

3:2

CLK7_SRCI[1:0]

Output Clock 0 Input Source.

These bits determine the input source for CLK7.

00: Select the XTAL as the clock source for CLK7. This option by-passes both synthe-
sis stages (PLL/VCXO & MultiSynth) and connects CLK7 directly to the oscillator
which generates an output frequency determined by the XTAL frequency.

01: Select CLKIN as the clock source for CLK7. This by-passes both synthesis stages
(PLL/VCXO & MultiSynth) and connects CLK7 directly to the CLKIN input. This essen-
tially creates a buffered output of the CLKIN input.

10: Reserved. Do not select this option.

11: Select MultiSynth 0 as the source for CLK7. Select this option when using the
Si5351 to generate free-running or synchronous clocks.

1:0

CLK7_IDRV[L:0]

CLKY7 Output Rise and Fall time / Drive Strength Control.
00: 2 mA
01: 4 mA
10: 6 mA
11: 8 mA
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Register 24. CLK3-0 Disable State

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name CLK3 DIS_STATE CLK2_DIS_STATE CLK1_DIS_STATE CLKO_DIS_STATE
Type R/W R/W R/W R/W

Reset value = 0000 0000
Bit Name Function
7.0 | CLKx_DIS_STATE |Clock x Disable State.

Where x =0, 1, 2, 3. These 2 bits determine the state of the CLKx output when dis-
abled. Individual output clocks can be disabled using register Output Enable Con-
trol located at address 3. Outputs are also disabled using the OEB pin.

00: CLKXx is set to a LOW state when disabled.

01: CLKx is set to a HIGH state when disabled.

10: CLKXx is set to a HIGH IMPEDANCE state when disabled.

11: CLKx is NEVER DISABLED.

Register 25. CLK7-4 Disable State

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name CLK7_DIS_STATE CLK6_DIS_STATE CLK5_DIS_STATE CLK4_DIS_STATE
Type R/W R/W R/W R/W

Reset value = 0000 0000
Bit Name Function
7:0 | CLKx_DIS_STATE |Clock x Disable State.
Where x = 4, 5, 6, 7. These 2 bits determine the state of the CLKx output when dis-
abled. Individual output clocks can be disabled using register Output Enable Con-
trol located at address 3. Outputs are also disabled using the OEB pin.
00: CLKx is set to a LOW state when disabled.
01: CLKXx is set to a HIGH state when disabled.
10: CLKx is set to a HIGH IMPEDANCE state when disabled.
11: CLKx is NEVER DISABLED.
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Register 42. MultisynthO Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MSO0_P3[15:8]
Type R/W
Reset value = xxxx xxxx
Bit Name Function
7:0 MSO0_P3[15:8] MultisynthO Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the MultiSynthO Divider.

Register 43. MultisynthO Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MSO0_P3[7:0]
Type RIW
Reset value = XXXX XXXX
Bit Name Function
7.0 MSO0_P3[7:0] MultisynthO Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the MultiSynthO Divider.
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Register 44. MultisynthO Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name RO_DIV[2:0] MSO0_P1[17:16]
Type RIW R/W R/IW R/W RIW

Reset value = XXXX XXXX
Bit Name Function
7 Unused
6:4 RO_DIV[2:0] RO Output Divider.

000b: Divide by 1
001b: Divide by 2
010b: Divide by 4
011b: Divide by 8
100b: Divide by 16
101b: Divide by 32
110b: Divide by 64
111b: Divide by 128

3.2 Reserved

1:0 MSO_P1[17:16] |MultisynthO Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
MultiSynthO divider.

Register 45. MultisynthO Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MSO0_P1[15:8]
Type R/W

Reset value = xxxx xxxx

Bit Name Function

7.0 MSO0_P1[15:8] MultisynthO Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
MultiSynth1 divider.
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Register 46. MultisynthO Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MSO0_P1[7:0]
Type R/W
Reset value = XXxx XXxx

Bit Name Function

7:0 MSO0_P1[7:0] MultisynthO Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
MultiSynth1 divider.

Register 47. MultisynthO Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MSO0_P3[19:16] MSO0_P2[19:16]
Type R/W R/W
Reset value = XXXX XXXX

Bit Name Function

7:4 MSO0_P3[19:16] |MultisynthO Parameter 3.
This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the MultiSynthO Divider

3.0 MSO0_P2[19:16] |MultisynthO Parameter 2.
This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth1 Divider.

Register 48. MultisynthO Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MSO0_P2[15:8]
Type RIW
Reset value = XXXX XXXX
Bit Name Function
7.0 MSO0_P2[15:8] MultisynthO Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth1 Divider.
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Register 49. MultisynthO Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MSO0_P2[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function

7.0 MSO0_P2[7:0] MultisynthO Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth1 Divider.

Register 50. Multisynthl Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1 P3[15:8]
Type R/W

Reset value = xxxx xxxx

Bit Name Function

7.0 MS1 P3[15:8] Multisynth1l Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the MultiSynth1 Divider.

Register 51. Multisynth1l Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1 P3[7:0]
Type R/W

Reset value = xxxx xxxx

Bit Name Function

7.0 MS1_P3[7:0] Multisynth1l Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the MultiSynth1 Divider.
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Register 52. Multisynth1 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name R1_DIV[2:0] MS1_P1[17:16]
Type RIW RIW RIW RIW RIW

Reset value = XxXxX XXXx
Bit Name Function
7 Unused
6:4 R1_DIV[2:0] R1 Output Divider.
000b: Divide by 1
001b: Divide by 2
010b: Divide by 4
011b: Divide by 8
100b: Divide by 16
101b: Divide by 32
110b: Divide by 64
111b: Divide by 128
3:2 Reserved
1.0 MS1 P1[17:16] |Multisynthl Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
MultiSynth1 divider.

Register 53. Multisynth1l Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1_P1[15:8]
Type R/W

Reset value = XXxX XXxX

Bit

Name

Function

7:0

MS1_P1[15:8]

Multisynth1l Parameter 1.

This 18-bit number is an encoded representation of the integer part of the
MultiSynth1 divider.
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Register 54. Multisynth1 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1_P1[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function

7:0 MS1 _P1[7:0] Multisynthl Parameter 1.

This 18-bit number is an encoded representation of the integer part of the
MultiSynth1 divider.

Register 55. Multisynthl Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1_P3[19:16] MS1_P2[19:16]
Type R/W R/W

Reset value = XXxXX XXXX

Bit Name Function

7:4 MS1 P3[19:16] |Multisynthl Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth1 Divider

3.0 MS1 P2[19:16] |Multisynthl Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth1 Divider.

Register 56. Multisynthl Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1 P2[15:8]
Type R/W

Reset value = xxxx xxxx

Bit Name Function

7.0 MS1 P2[15:8] Multisynth1l Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth1 divider.
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Register 57. Multisynth1 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1_P2[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function

7:0 MS1 _P2[7:0] Multisynthl Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth1 divider.

Register 58. Multisynthl Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1 P3[15:8]
Type R/W

Reset value = XXxXX XXXX

Bit Name Function

7.0 MS1 P3[15:8] Multisynth1l Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the MultiSynth1 divider.

Register 59. Multisynth1 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS1_P3[7:0]
Type R/W

Reset value = xxxx xxxx

Bit Name Function

7.0 MS1_P3[7:0] Multisynth1l Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the MultiSynth1 divider.
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Register 60. Multisynth2 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name R2_DIV[2:0] MS2_P1[17:16]
Type R/W R/W R/W R/W R/W

Reset value = XXxXX XXXX
Bit Name Function
7 Unused
6:4 R2_DIV[2:0] R2 Qutput Divider.
000b: Divide by 1
001b: Divide by 2
010b: Divide by 4
011b: Divide by 8
100b: Divide by 16
101b: Divide by 32
110b: Divide by 64
111b: Divide by 128
3:2 Reserved
1:0 MS2_P1[17:16] |Multisynth2 Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
Multisynth2 divider.

Register 61. Multisynth2 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS2_P1[15:8]
Type R/W
Reset value = XxXxx XxXxXx
Bit Name Function
7.0 MS2_P1[15:8] Multisynth2 Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
Multisynth2 divider.
. L4
46 Preliminary Rev. 0.95 @

SILICON LABS





Si5351A/B/C

Register 62. Multisynth2 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS2_P1[7:0]
Type R/W
Reset value = XXxX XXXX
Bit Name Function
7:0 MS2_P1[7:0] Multisynth2 Parameter 1.

This 18-bit number is an encoded representation of the integer part of the
Multisynth2 divider.

Register 63. Multisynth2 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS2_P3[19:16] MS2_P2[19:16]
Type R/W R/W

Reset value = XXxX XXxX

Bit Name Function

74 MS2_P3[19:16] |Multisynth2 Parameter 3.
This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth2 divider

3.0 MS2_P2[19:16] |Multisynth2 Parameter 2.
This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth2 divider.

Register 64. Multisynth2 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS2_P2[15:8]
Type R/W
Reset value = XXXX XXXX
Bit Name Function
7.0 MS2_P2[15:8] Multisynth2 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth2 divider.
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Register 65. Multisynth2 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS2_P2[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function
7:0 MS2_P2[7:0] Multisynth2 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth2 divider.

Register 66. Multisynth3 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS3_P3[15:8]
Type R/W

Reset value = XXxX XXxX

Bit Name Function

7:0 MS3_P3[15:8] Multisynth3 Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth3 divider.

Register 67. Multisynth3 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS3_P3[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function
7.0 MS3_P3[7:0] Multisynth3 Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth3 divider.
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Register 68. Multisynth3 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name R3_DIV[2:0] MS3_P1[17:16]
Type R/W R/W R/W R/W R/W

Reset value = XXxXX XXXX
Bit Name Function
7 Unused
6:4 R3_DIV[2:0] R3 Output Divider.
000b: Divide by 1
001b: Divide by 2
010b: Divide by 4
011b: Divide by 8
100b: Divide by 16
101b: Divide by 32
110b: Divide by 64
111b: Divide by 128
3:2 Reserved
1:0 MS3_P1[17:16] |Multisynth3 Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
Multisynth3 divider.

Register 69. Multisynth3 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS3_P1[15:8]
Type R/W
Reset value = XXXX XXXX
Bit Name Function
7.0 MS3_P1[15:8] Multisynth3 Parameter 1.

This 18-bit number is an encoded representation of the integer part of the
Multisynth3 divider.
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Register 70. Multisynth3 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS3_P1[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function
7:0 MS3_P1[7:0] Multisynth3 Parameter 1.

This 18-bit number is an encoded representation of the integer part of the
Multisynth3 divider.

Register 71. Multisynth3 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS3_P3[19:16] MS3_P2[19:16]
Type R/W R/W

Reset value = XXxX XXxX

Bit Name Function

74 MS3_P3[19:16] |Multisynth3 Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth3 divider

3.0 MS3_P2[19:16] |Multisynth3 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth3 divider.

Register 72. Multisynth3 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS3_P2[15:8]
Type R/W

Reset value = XXxX XXxX

Bit Name Function

7.0 MS3 P2[15:8] Multisynth3 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth3 divider.
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Register 73. Multisynth3 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS3_P2[7:0]
Type R/W
Reset value = XXxX XXXX
Bit Name Function
7:0 MS3_P2[7:0] Multisynth3 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth3 divider.

Register 74. Multisynth4 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS4_P3[15:8]
Type R/W
Reset value = XXXX XXXX
Bit Name Function
7.0 MS4_P3[15:8] Multisynth4 Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth4 divider.

Register 75. Multisynth4 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS4_P3[7:0]
Type R/W
Reset value = XXxX XXxx
Bit Name Function
7.0 MS4_P3[7:0] Multisynth4 Parameter 3.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth4 divider.
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Register 76. Multisynth4 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name R4_DIV[2:0] MS4_P1[17:16]
Type R/W R/W R/W R/W R/W

Reset value = XXxXX XXXX
Bit Name Function
7 Unused
6:4 R4_DIV[2:0] R4 Output Divider.
000b: Divide by 1
001b: Divide by 2
010b: Divide by 4
011b: Divide by 8
100b: Divide by 16
101b: Divide by 32
110b: Divide by 64
111b: Divide by 128
3:2 Reserved
1:0 MS4_P1[17:16] |Multisynth4 Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
Multisynth4 divider.

Register 77. Multisynth4 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS4_P1[15:8]
Type R/W
Reset value = XXXX XXXX
Bit Name Function
7.0 MS4 P1[15:8] Multisynth4 Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
Multisynth4 divider.
. L4
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Register 78. Multisynth4 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS4_P1[7:0]
Type R/W
Reset value = XXxX XXXX
Bit Name Function
7:0 MS4_P1[7:0] Multisynth4 Parameter 1.

This 18-bit number is an encoded representation of the integer part of the
Multisynth4 divider.

Register 79. Multisynth4 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS4_P3[19:16] MS4_P2[19:16]
Type R/W R/W

Reset value = XXxX XXxX

Bit Name Function

74 MS4 _P3[19:16] |Multisynth4 Parameter 3.
This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth4 divider

3.0 MS4 _P2[19:16] |Multisynth4 Parameter 2.
This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth4 divider.

Register 80. Multisynth4 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS4_P2[15:8]
Type R/W
Reset value = XXXX XXXX
Bit Name Function
7.0 MS4 P2[15:8] Multisynth4 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth4 Divider.
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Register 81. Multisynth4 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS4_P2[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function
7:0 MS4_P2[7:0] Multisynth4 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth4 divider.

Register 82. Multisynth5 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS5_P3[15:8]
Type R/W

Reset value = XXxX XXxX

Bit Name Function

7:0 MS5_P3[15:8] Multisynth5 Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth5 divider.

Register 83. Multisynth5 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS5_P3[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function
7.0 MS5_P3[7:0] Multisynth5 Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth5 divider.
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Register 84. Multisynth5 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name R5_DIV[2:0] MS5_P1[17:16]
Type R/W R/W R/W R/W R/W

Reset value = XXxXX XXXX
Bit Name Function
7 Unused
6:4 R5_DIV[2:0] R5 Output Divider.
000b: Divide by 1
001b: Divide by 2
010b: Divide by 4
011b: Divide by 8
100b: Divide by 16
101b: Divide by 32
110b: Divide by 64
111b: Divide by 128
3:2 Reserved
1:0 MS5_P1[17:16] |Multisynth5 Parameter 1.
This 18-bit number is an encoded representation of the integer part of the
Multisynth5 divider.

Register 85. Multisynth5 Parameters

This 18-bit number is an encoded representation of the integer part of the
Multisynth5 divider.

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS5_P1[15:8]
Type R/W
Reset value = XXXX XXXX
Bit Name Function
7.0 MS5 P1[15:8] Multisynth5 Parameter 1.
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Register 86. Multisynth5 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS5_P1[7:0]
Type R/W

Reset value = XXXX XXXX

Bit Name Function
7:0 MS5_P1[7:0] Multisynth5 Parameter 1.

This 18-bit number is an encoded representation of the integer part of the
Multisynth5 divider.

Register 87. Multisynth5 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS5_P3[19:16] MS5_P2[19:16]
Type R/W R/W

Reset value = XXxX XXxX

Bit Name Function

74 MS5_P3[19:16] |Multisynth5 Parameter 3.

This 20-bit number is an encoded representation of the denominator for the frac-
tional part of the Multisynth5 divider

3.0 MS5_P2[19:16] |Multisynth5 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the MultiSynth5 divider.

Register 88. Multisynth5 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS5_P2[15:8]
Type R/W

Reset value = XXxX XXxX

Bit Name Function
7.0 MS5 P2[15:8] Multisynth5 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth5 Divider.
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Register 89. Multisynth5 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS5_P2[7:0]
Type R/W
Reset value = XXxX XXXX
Bit Name Function
7:0 MS5_P2[7:0] Multisynth5 Parameter 2.

This 20-bit number is an encoded representation of the numerator for the fractional
part of the Multisynth5 Divider.

Register 90. Multisynth6 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS6_P1[7:0]
Type R/W
Reset value = XXXX XXXX
Bit Name Function
7.0 MS6_P1[7:0] Multisynth6 Parameter 1.

This 8-bit number is the Multisynth6 divide ratio. Multisynth6 divide ratio can only be
even integers greater than or equal to 6. All other divide values are invalid.

Register 91. Multisynth7 Parameters

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name MS7_P1[7:0]
Type R/W
Reset value = XXXX XXXX
Bit Name Function
7:0 MS7_P1[7:0] Multisynth7 Parameter 1.

This 8-bit number is the Multisynth6 divide ratio. Multisynth6 divide ratio can only be
even integers greater than or equal to 6. All other divide values are invalid.
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Register 92. Clock 6 and 7 Output Divider

Bit D7 D6 D5

D4

D3

D2

D1

DO

Name R7_DIV[2:0]

R6_DIV[2:0]

Type R/W R/W

R/W

R/W

Reset value = XXXX XXXX

Bit Name

Function

7 Reserved Leave as default.

6:4 R7_DIV[2:0] R7 Output Divider.
000b: Divide by 1
001b: Divide by 2
010b: Divide by 4
011b: Divide by 8
100b: Divide by 16
101b: Divide by 32
110b: Divide by 64
111b: Divide by 128

3 Reserved Leave as default.

1:0 R6_DIV[2:0] R6 Output Divider.
000b: Divide by 1
001b: Divide by 2
010b: Divide by 4
011b: Divide by 8
100b: Divide by 16
101b: Divide by 32
110b: Divide by 64
111b: Divide by 128
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Register 165. CLKO Initial Phase Offset

Bit D7 D6 D5 D4 p3 | b2 | D1 DO
Name CLKO_PHOFF[6:0]
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 0000 0000
Bit Name Function
7 Reserved Only write 0 to this bit.
6:0 | CLKO_PHOFF[6:0] | Clock 0 Initial Phase Offset.

CLKO_PHOFF[6:0] is an unsigned integer with one LSB equivalent to a time delay of
Tvcol/4, where Tvco is the period of the VCO/PLL associated with this output.

Register 166. CLK1 Initial Phase Offset

Bit D7 D6 D5 D4 p3 | b2 | b1 DO
Name CLK1_PHOFF[6:0]
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 0000 0000
Bit Name Function
7 Reserved Only write 0 to this bit.
6:0 | CLK1_PHOFF[6:0] |Clock 1 Initial Phase Offset.

CLK1_PHOFF[6:0] is an unsigned integer with one LSB equivalent to a time delay of
Tvco/4, where Tvco is the period of the VCO/PLL associated with this output.

Register 167. CLK2 Initial Phase Offset

Bit D7 D6 D5 D4 p3 | b2 | b1 DO
Name CLK2_PHOFF[6:0]
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 0000 0000
Bit Name Function
7 Reserved Only write 0 to this bit.
6:0 | CLK2_PHOFF[6:0] | Clock 2 Initial Phase Offset.

CLK2_PHOFF[6:0] is an unsigned integer with one LSB equivalent to a time delay of
Tvco/4, where Tvco is the period of the VCO/PLL associated with this output.
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Register 168. CLK3 Initial Phase Offset

Bit D7 D6 D5 D4 p3 | b2 | D1 DO
Name CLK3_PHOFF[6:0]
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 0000 0000
Bit Name Function
7 Reserved Only write 0 to this bit.
6:0 | CLK3_PHOFF[6:0] |Clock 3 Initial Phase Offset.

CLK3_PHOFF[6:0] is an unsigned integer with one LSB equivalent to a time delay of
Tvcol/4, where Tvco is the period of the VCO/PLL associated with this output.

Register 169. CLK4 Initial Phase Offset

Bit D7 D6 D5 D4 p3 | b2 | b1 DO
Name CLK4_PHOFF[6:0]
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 0000 0000
Bit Name Function
7 Reserved Only write 0 to this bit.
6:0 | CLK4_PHOFF[6:0] | Clock 4 Initial Phase Offset.

CLK4_PHOFF[6:0] is an unsigned integer with one LSB equivalent to a time delay of
Tvco/4, where Tvco is the period of the VCO/PLL associated with this output.

Register 170. CLKS5 Initial Phase Offset

Bit D7 D6 D5 D4 p3 | b2 | b1 DO
Name CLK5_PHOFF[6:0]
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 0000 0000
Bit Name Function
7 Reserved Only write 0 to this bit.
6:0 | CLK5_PHOFF[6:0] | Clock 5 Initial Phase Offset.
CLK5_PHOFF[6:0] is an unsigned integer with one LSB equivalent to a time delay of
Tvco/4, where Tvco is the period of the VCO/PLL associated with this output.
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Register 177. PLL Reset

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name |PLLB_RST PLLA_RST
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 0000 0000
Bit Name Function
7 PLLB RST |PLLB_Reset.
Writing a 1 to this bit will reset PLLB. This is a self clearing bit (Si5351A/C only).
6 Reserved |Leave as default.
5 PLLA_RST |PLLA_Reset.
Writing a 1 to this bit will reset PLLA. This is a self clearing bit.
4:0 Reserved |Leave as default.
Register 183. Crystal Internal Load Capacitance
Bit D7 D6 D5 D4 D3 D2 D1 DO
Name XTAL_CL[1:0]
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset value = 11xx XXXx
Bit Name Function
7:6 | XTAL_CL[1:0] | Crystal Load Capacitance Selection.
These 2 bits determine the internal load capacitance value for the crystal. See "3.1.1.
Crystal Inputs (XA, XB)" on page 11.
00: Reserved. Do not select this option.
01: Internal CL = 6 pF.
10: Internal CL = 8 pF.
11: Internal CL = 10 pF (default).
5:0 Reserved |Leave as default.
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9. Si5351A Pin Descriptions (20-Pin QFN, 24-Pin QSOP)

Si5351A 20-QFN Si5351A 24-QSOP
Top View Top View
Q
a ¥ 8¢ ¢
a 5 a 3 3 CcLks CII 1 24 [T CLK6
> (&) > (8] &)
IFHRETRCHE S EH vbboc (CIT 2 23 [[T1] CLk7
I IR I IR
. S Clk4 CII] 3 22 [-T1O vpDoD
XA [T {15] cik7
..... VDD 4 21 TJ CLKO
XB 23 {14] vopop GND CTI 5 20 D ekt
GND i ...
Ao [3% PAD £13] ciko XA CII 6 19 [TT7T3 GND
scL [47: {13 cua x8 (1] 7 18 [T 1) VDDOA
SDA [57% {1i] voboa GND CTI] s 17 T GND
SO Ty Y oy A0 CITT o 16 [11J vDDOB
iof i~ lof lof IS
. . scL I 10 15 [0 CcLk2
z oM [¥] o o
5)1 8 5 ﬁ ) DA CLK3
® © o o § SDA (T 11 u 1D
> ssen O 12 13 D oes

Table 10. Si5351A Pin Descriptions

Pin Name Pin Number Pin Type* Function
20-QFN 24-QSOP
XA 1 6 I Input pin for external crystal.
XB 2 7 I Input pin for external crystal.
CLKO 13 21 o] Output clock 0.
CLK1 12 20 0] Output clock 1.
CLK2 9 15 @] Output clock 2.
CLK3 8 14 0] Output clock 3.
CLK4 19 0] Output clock 4.
CLK5 17 @] Output clock 5.
CLK6 16 24 0] Output clock 6.
CLK7 15 23 0] Output clock 7.
A0 3 9 I 1°C address bit.
SCL 4 10 I 1°C bus serial clock input. Pull-up to VDD core with 1 kQ.
SDA 5 11 1/0 1°C bus serial data input. Pull-up to VDD core with 1 kQ.
SSEN 6 12 I Spread spectrum enable. High = enabled, Low = disabled.
OEB 7 13 I Output driver enable. Low = enabled, High = disabled.
VDD 20 4 P Core voltage supply pin. See 6.2.
VDDOA 11 18 P Output voltage supply pin for CLKO and CLK1. See 6.2.
VDDOB 10 16 P Output voltage supply pin for CLK2 and CLK3. See 6.2.
VDDOC 18 2 P Output voltage supply pin for CLK4 and CLK5. See 6.2.
VDDOD 14 22 P Output voltage supply pin for CLK6 and CLK7. See 6.2.
GND Center Pad | 5, 8, 17, 19 P Ground. Use multiple vias to ensure a solid path to GND.
1. | =Input, O = Output, P = Power.
2. Input pins are not internally pulled up.
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10. Si5351B Pin Descriptions (20-Pin QFN, 24-Pin QSOP)

SI53518 20-QFN Si5351B 24-QSOP

Top View Top View
2 % é g g cLks I 1 O 24 [0 cike
'>_ IU_ ,f IU_ _°_ vbpoc CITCI 2 23 D ckr
.8 3 lﬂ : S clka CTI] 3 22 [-T-1D vbpob
XA [T | vop CTI] 4 21 [ ciko
xB [ {i4] vbpob GND CTI 5 20 D cke
ve [33 o f e x COH © o [ ono
o i3] ok x8 CI1] 7 18 [[1T1D VDDOA
-y o G\p CTI 8 17 [T onb
soaLed == voen ve I 9 16 [FT1) vDDOB
o ©f i scL I 10 15 [T cLk2
g i % % § spA CTI] 1 14 [T cLks
e s sseN T 12 13 [T oeB
Table 11. Si5351B Pin Descriptions
i Pin Number . )
Pin Name Pin Type* Function
20-QFN 24-QSOP
XA 1 6 I Input pin for external crystal
XB 2 7 I Input pin for external crystal
CLKO 13 21 0] Output clock 0
CLK1 12 20 @] Output clock 1
CLK2 9 15 0] Output clock 2
CLK3 8 14 0] Output clock 3
CLK4 19 @] Output clock 4
CLK5 17 1 0] Output clock 5
CLK®6 16 24 0] Output clock 6
CLK7 15 23 @] Output clock 7
VC 3 9 I VCXO control voltage input
SCL 4 10 I 1°C bus serial clock input. Pull-up to VDD core with 1 kQ.
SDA 5 11 1/0 12C bus serial data input. Pull-up to VDD core with 1 kQ.
SSEN 6 12 | Spread spectrum enable. High = enabled, Low = disabled.
OEB 7 13 I Output driver enable. Low = enabled, High = disabled.
VDD 20 4 P Core voltage supply pin
VDDOA 11 18 P Output voltage supply pin for CLKO and CLK1. See 6.2
VDDOB 10 16 P Output voltage supply pin for CLK2 and CLK3. See 6.2
VDDOC 18 2 P Output voltage supply pin for CLK4 and CLK5. See 6.2
VDDOD 14 22 P Output voltage supply pin for CLK6 and CLK7. See 6.2
GND Center Pad | 5, 8, 17, 19 P Ground

*Note: | = Input, O = Output, P = Power
*Note: Input pins are not internally pulled up.
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11. Si5351C Pin Descriptions (20-Pin QFN, 24-Pin QSOP)

Si5351C 20-QFN Si5351C 24-QSOP
Top View Top View
%’ g %’ g Clks (I 1 O 24 [T CLK6
i .U. >' .U. : voooc T 2 23 - cLk?
SE g g ca T 3 22 [ vopop
{15 cLkr vob CTT] 4 21 D cko
xB [ {14] vooop GND T 5 20 [T CLK1
INTR [ 372 ggg T3] ciko XA CII] 6 19 [[TIOJ GND
scL [d7y {17] cika X6 T 7 1s [0 vbboa
. o oo T s 17 [ onp
SDA [57} {1i] vbpoa
T e e e INTR CTT] o 16 |17 vDD0B
fof i~i i fof iSi scL (T 10 15 [ cik2
% @ % % § SDA (I 11 14 [T 1) CLK3
© = CLKIN CITI] 12 13 [T 1) OEB
Table 12. Si5351C Pin Descriptions
) Pin Number . .
Pin Name Pin Type* Function
20-QFN 24-QSOP
XA 1 6 I Input pin for external crystal.
XB 2 7 I Input pin for external crystal.
CLKO 13 21 @] Output clock 0.
CLK1 12 20 @] Output clock 1.
CLK2 9 15 0] Output clock 2.
CLK3 8 14 0] Output clock 3.
CLK4 19 0] Output clock 4.
CLK5 17 1 0] Output clock 5.
CLK®6 16 24 0] Output clock 6.
CLK7 15 23 @] Output clock 7.
INTR 3 9 0] Interrupt pin. Open drain active low output, requires a pull-up
resistor greater than 1 kQ.
SCL 4 10 I 1°C bus serial clock input. Pull-up to VDD core with 1 kQ.
SDA 5 11 110 I°C bus serial data input. Pull-up to VDD core with 1 kQ.
CLKIN 6 12 I PLL clock input.
OEB 7 13 I Output driver enable. Low = enabled, High = disabled.
VDD 20 4 P Core voltage supply pin
VDDOA 11 18 P Output voltage supply pin for CLKO and CLK1. See 6.2
VDDOB 10 16 P Output voltage supply pin for CLK2 and CLK3. See 6.2
VDDOC 18 2 P Output voltage supply pin for CLK4 and CLK5. See 6.2
VDDOD 14 22 P Output voltage supply pin for CLK6 and CLK7. See 6.2
GND Center Pad | 5, 8, 17, 19 P Ground.
Notes:
1. | =Input, O = Output, P = Power.
2. Input pins are not internally pulled up.
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12. Si5351A Pin Descriptions (10-Pin MSOP)
Si5351A 10-MSOP
Top View
vob CII] 1 O 10 [FTIJ cLKo
XA CI1] 2 9 [T 1D cLK1
XB (11 3 8 T cnDp
scL CITI] 4 7 ET1o vobpo
SDA (I 5 6 [T 1] CLk2
Table 13. Si5351A 10-MSOP Pin Descriptions
Pin
Pin Name | NUmber | pip ynes Function
10-MSOP
XA 2 I Input pin for external crystal.
XB 3 I Input pin for external crystal.
CLKO 10 0] Output clock 0.
CLK1 9 0] Output clock 1.
CLK2 6 0] Output clock 2.
SCL 4 ' Serial clock input for the I2C bus. This pin must be pulled-up using a pull-
up resistor of at least 1 kQ.
SDA 5 I/0 Serial data input for the 12C bus. This pin must be pulled-up using a pull-up
resistor of at least 1 kQ.
VDD 1 P Core voltage supply pin.
VDDO 7 P Output voltage supply pin for CLKO, CLK1, and CLK2. See "6.2. Power
Supply Sequencing” on page 21.
GND 8 P Ground.

*Note: | = Input, O = Output, P = Power
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13. Ordering Information

Si5351X

*Note: The 10-MSOP is only

available in the Si5351A variant.

GT = 10-MSOP*

GM = 20-QFN
GU = 24-QSOP

A = Product Revision A

A = Crystal In
B = Crystal In + VCXO

C = Crystal In + CLKIN

Figure 19. Device Part Numbers

An evaluation kit containing ClockBuilder Desktop software and hardware enable easy evaluatin of the Si5351A/B/C.
The orderable part numbers for the evaluation kits are provided in Figure 20.

Si535X

XXXXX |-

EVB

EVB = Evaluation Kit

XXXXX = 20-QFN

24-QSOP

Figure 20. Si5351A/B/C Evaluation Kit
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14. Package Outline (24-Pin QSOP)
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Table 14. 24-QSOP Package Dimensions

Dimension Min Nom Max
A — — 1.75
Al 0.10 — 0.25
b 0.19 — 0.30
c 0.15 — 0.25
D 8.55 8.65 8.75
E 6.00 BSC
El 3.81 | 3.90 | 3.99
e 0.635BSC
0.40 | — | 1.27
L2 0.25 BSC
; o[ - [ =
aaa 0.10
bbb 0.17
cce 0.10
Notes:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to the JEDEC Solid State Outline MO-137, Variation C
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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15. Package Outline (20-Pin QFN)

2X
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Table 15. Package Dimensions

Dimension Min Nom Max
A 0.80 0.85 0.90
Al 0.00 0.02 0.05
b 0.18 0.25 0.30
D 4.00 BSC
D2 2.65 2.70 2.75
e 0.50 BSC
E 4.00 BSC
E2 2.65 2.70 2.75
L 0.30 0.40 0.50
aaa 0.10
bbb 0.10
cce 0.08
ddd 0.10
eee 0.10
Notes:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to the JEDEC Outline MO-220, variation VGGD-8.
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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16. Package Outline (10-Pin MSOP)
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Table 16. 24-QSOP Package Dimensions

Dimension Min Nom Max
A — — 1.10
Al 0.00 — 0.15
A2 0.75 0.85 0.95
b 0.17 — 0.33
c 0.08 — 0.23
D 3.00 BSC
E 4,90 BSC
El 3.00 BSC
e 0.50 BSC
L 0.40 0.60 0.80
L2 0.25 BSC
q 0 — 8
aaa — — 0.20
bbb — — 0.25
cce — — 0.10
ddd — — 0.08
Notes:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This drawing conforms to the JEDEC Solid State Outline MO-137, Variation C
4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body
Components.
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DOCUMENT CHANGE LIST

Revision 0.1 to Revision 0.9

Updated max output frequency.
Updated kV values in Table 3 on page 5.
Updated "3.4. Spread Spectrum” on page 13.
Added "5.1. Writing a Custom Configuration to RAM"
on page 16.
m Added "5.7. HCSL Compatible Outputs" on page 20.
m Added "6.6. Trace Characteristics" on page 22.
Updated "8. Register Descriptions" on page 25.
e Added register descriptions.

Revision 0.9 to Revision 0.95

m Added 1.8 V VDDO support.

m Updated Table 2, “DC Characteristics,” on page 4.

m  Added soldering profile specs to Table 9, “Absolute
Maximum Ratings~,” on page 8.
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NOTES:
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CONTACT INFORMATION

Silicon Laboratories Inc.

400 West Cesar Chavez
Austin, TX 78701

Tel: 1+(512) 416-8500

Fax: 1+(512) 416-9669

Toll Free: 1+(877) 444-3032

Please visit the Silicon Labs Technical Support web page:
https://www.silabs.com/support/pages/contacttechnicalsupport.aspx
and register to submit a technical support request.

The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without notice.
Silicon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from
the use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed features
or parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warranty, rep-
resentation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation conse-
quential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intended to
support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where per-
sonal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized ap-
plication, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages.

Silicon Laboratories and Silicon Labs are trademarks of Silicon Laboratories Inc.
Other products or brandnames mentioned herein are trademarks or registered trademarks of their respective holders.
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Use the Voltage control (VC) input. A PWM will be generated from the XMOS on
PLL_SYNC_SiLabs_B.

Alternatively use clock input (CLKIN) from XMOS on PLL_SYNC_SiLabs_C.
controlled per I12C.

Outputs shall be accesible on testpoints (at least 1 to 4)

Only difference between the B and the C variant is the usage of pin 3 and pin 6. Please connect
PLL_SYNC_SILABS_C to pin 6 (SSEN / CLKIN). Then we have the freedom to experiment with both variant
of the SI5351.

usage of pin3: Variant B = VC, Variant C = INTR

usage of pin6: Variant B = SSEN, Variant C = CLKIN

12C

The 12C interface is shared with the CS2100 on the AVB extension card. Therefore address Ox4E is
reserved and must not be used by other components or on other extension cards.
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XM2-EVK "Panda Board" - Evaluation Kit for MILAN Software on XMOS - Datasheet

AUDIO.
NETWORK.
TECHNOLOGY.

I12C address of the ADC/DAC TBD
I12C address of the SiLabs TBD

GPIO

Reserved for future use.

Reset

The reset line allows to reset peripherals on the extension cards. The reference firmware pulls the reset
line low on initialisation or whenever a sample rate change occurs.

Serial Data Lines

The module provides 6 serial data lines on the 30 pin FFC system connector named SDIOx_yy. X
ranging from A to F and yy giving the default signal direction. This lines can be synchronously clocked
with LRCK_OUT, MCLK_OUT and SCLK_OUT when used as I12S or TDM lines. Alternatively they can be
freely programmed to serve as GPIO or any other protocol like 12C, SPI, etc.

The signal direction can be freely configured, but needs software and hardware modifications.

Attachments
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xCORE-200_PortMap original (2)

		

				xCORE-200 PORT MAP [X07017]												Key:				Port unavailable if USB enabled on that tile

																				Port unavailable if RGMII enabled

																				Port unavailable if RGMII or USB enabled on tile 1 / tile 3 (as appropriate)

																Note 1:		I/O rail supply column only applies in packages where VDDIO is spplit into L and R. Please refer to the product datasheet.

						Port												Reserved Pins				Features						Pin name		XL2xx package pin								XU2xx/XE2xx package pin																XU224/XE232 package pin

						1b		4b		8b		16b		32b		Link		QSPI		RGMII		I/O rail		BANK		Drive mA				TQ64				TQ128				QF48				TQ64				FB236				TQ128				FB167				FB374

				Tile 0		P1A0																IOL		0		4		X0D00		14				32				11				14				U4				30				L1				Y2

						P1B0										xlink3_tx2		SS				IOL		0		4		X0D01		11				27				9				11				U2				27				J1				V3

								P4A0		P8A0		P16A0		P32A20								IOL		0		4		X0D02		20				39												W6				37								V4

								P4A1		P8A1		P16A1		P32A21								IOL		0		4		X0D03		21				40												V6				38								W4

								P4B0		P8A2		P16A2		P32A22				IO0				IOL		0		4		X0D04		15				34				12				15				V4				31				N1				Y3

								P4B1		P8A3		P16A3		P32A23				IO1				IOL		0		4		X0D05		17				35				14				17				W5				33				N2				AA3

								P4B2		P8A4		P16A4		P32A24				IO2				IOL		0		4		X0D06		18				36				15				18				V5				34				N3				Y4

								P4B3		P8A5		P16A5		P32A25				IO3				IOL		0		4		X0D07		19				37				16				19				U6				35				N4				AA4

								P4A2		P8A6		P16A6		P32A26								IOL		0		4		X0D08		22				41												V7				39								V5

								P4A3		P8A7		P16A7		P32A27								IOL		0		4		X0D09		23				43												V8				40								W5

						P1C0										xlink3_tx3		QSCLK				IOL		0		4		X0D10		12				28				10				12				U1				28				K1				W1

						P1D0																IOL		0		4		X0D11		16				33				13				16				U5				32				M1				V6

						P1E0																IOR		1		4		X0D12		31				61												V16				62				P8				W10

						P1F0																IOR		1		4		X0D13		32				62												U15				63				N9				Y10

								P4C0		P8B0		P16A8		P32A28								IOR		1		4		X0D14		26				56				23				28				V15				57								W9

								P4C1		P8B1		P16A9		P32A29								IOR		1		4		X0D15		27				57				24				29				W15				58								Y9

								P4D0		P8B2		P16A10				xlink4_rx4						IOR		1		4		X0D16		36				67				27				35				V19				68

								P4D1		P8B3		P16A11				xlink4_rx3						IOR		1		4		X0D17		37				68				28				36				U19				69

								P4D2		P8B4		P16A12				xlink4_rx2						IOR		1		4		X0D18		38				69				29				37				U18				70

								P4D3		P8B5		P16A13				xlink4_rx1						IOR		1		4		X0D19		39				70				30				38				U17				71

								P4C2		P8B6		P16A14		P32A30								IOR		1		4		X0D20		28				58								30				W14				59								AA9

								P4C3		P8B7		P16A15		P32A31								IOR		1		4		X0D21		30				60								32				V14				61								V10

						P1G0																IOR		1		4		X0D22		33				63												U14				64				P9				AA10

						P1H0																IOR		1		4		X0D23		35				64												U16				66				N10				W11

						P1I0										xlink7_rx0						IOR		2		4		X0D24		43				87												E18				88

						P1J0										xlink7_tx0						IOR		2		4		X0D25		44				88												E17				89

								P4E0		P8C0		P16B0				xlink7_tx3						IOR		2		4		X0D26		47				92				34				43				C18				93

								P4E1		P8C1		P16B1				xlink7_tx4						IOR		2		4		X0D27		49				93				35				45				C19				94

								P4F0		P8C2		P16B2										IOR		2		4		X0D28		51				95				36				47				C17				96				B9				B9

								P4F1		P8C3		P16B3										IOR		2		4		X0D29		52				97				37				49				A17				98				A9				A9

								P4F2		P8C4		P16B4										IOR		2		4		X0D30						98								50				C16				99				A8				B8

								P4F3		P8C5		P16B5										IOR		2		4		X0D31						99								51				C15				100				B8				A8

								P4E2		P8C6		P16B6										IOR		2		4		X0D32		48				94								46				B17				95				B11				C9

								P4E3		P8C7		P16B7										IOR		2		4		X0D33		50				96								48				B16				97				B10				C8

						P1K0										xlink7_tx1						IOR		2		4		X0D34		45				89												D17				90

						P1L0										xlink7_tx2						IOR		2		4		X0D35		46				90				33				42				D18				91

						P1M0				P8D0		P16B8										IOL		3		4		X0D36		1				2				48				1				B1				3				B3				B2

						P1N0				P8D1		P16B9				xlink0_rx4						IOL		3		4		X0D37		64				3				47				64				C1				4				B2				B1

						P1O0				P8D2		P16B10				xlink0_rx3						IOL		3		4		X0D38		2				5				1				2				C2				5				C1				C2

						P1P0				P8D3		P16B11				xlink0_rx2						IOL		3		4		X0D39		4				6				2				4				D2				7				D1				C1

										P8D4		P16B12				xlink0_rx1						IOL		3		4		X0D40		5				7				3				5				D3				8				E1				D2

										P8D5		P16B13				xlink0_rx0						IOL		3		4		X0D41		6				8				4				6				E3				9				F1				D1

										P8D6		P16B14				xlink0_tx0						IOL		3		4		X0D42		7				10				5				7				E2				10				G1				E2

										P8D7		P16B15				xlink0_tx1						IOL		3		4		X0D43		8				11				6				8				E1				12				H1				E1

														P32A0		xlink5_rx4						IOR		4		4		X0D49																		P19

														P32A1		xlink5_rx3						IOR		4		4		X0D50																		P18

														P32A2		xlink5_rx2						IOR		4		4		X0D51																		N17

														P32A3		xlink5_rx1						IOR		4		4		X0D52																		N18

														P32A4		xlink5_rx0						IOR		4		4		X0D53																		M17

														P32A5		xlink5_tx0						IOR		4		4		X0D54																		M18

														P32A6		xlink5_tx1						IOR		4		4		X0D55																		M19

														P32A7		xlink5_tx2						IOR		4		4		X0D56																		L19

														P32A8		xlink5_tx3						IOR		4		4		X0D57																		L18

														P32A9		xlink5_tx4						IOR		4		4		X0D58																		L17

														P32A10		xlink6_rx4						IOR		4		4		X0D61																		K18

														P32A11		xlink6_rx3						IOR		4		4		X0D62																		K17

														P32A12		xlink6_rx2						IOR		4		4		X0D63																		J17

														P32A13		xlink6_rx1						IOR		4		4		X0D64																		J18

														P32A14		xlink6_rx0						IOR		4		4		X0D65																		J19

														P32A15		xlink6_tx0						IOR		4		4		X0D66																		H19

														P32A16		xlink6_tx1						IOR		4		4		X0D67																		H18

														P32A17		xlink6_tx2						IOR		4		4		X0D68																		H17

														P32A18		xlink6_tx3						IOR		4		4		X0D69																		G17

														P32A19		xlink6_tx4						IOR		4		4		X0D70																		G18

				Tile 1		P1A0										xlink7_rx2						IOR		0		4		X1D00						84												F19				85

						P1B0										xlink7_rx1						IOR		0		4		X1D01						85												E19				86

								P4A0		P8A0		P16A0		P32A20		xlink4_rx0						IOR		0		4		X1D02						71												T17				72

								P4A1		P8A1		P16A1		P32A21		xlink4_tx0						IOR		0		4		X1D03						73												R17				74

								P4B0		P8A2		P16A2		P32A22		xlink4_tx1						IOR		0		4		X1D04						74												T18				75

								P4B1		P8A3		P16A3		P32A23		xlink4_tx2						IOR		0		4		X1D05						75												R18				76

								P4B2		P8A4		P16A4		P32A24		xlink4_tx3						IOR		0		4		X1D06						76												R19				77

								P4B3		P8A5		P16A5		P32A25		xlink4_tx4						IOR		0		4		X1D07						78												P17				79

								P4A2		P8A6		P16A6		P32A26		xlink7_rx4						IOR		0		4		X1D08						81												F17				82

								P4A3		P8A7		P16A7		P32A27		xlink7_rx3						IOR		0		4		X1D09						83												F18				84

						P1C0																IOT		0		4		X1D10						120												C7				121				B6				B3

						P1D0																IOT		0		4		X1D11						121												C8				122				B5				A3

						P1E0																IOL		1		4		X1D12						44												U7												Y5

						P1F0																IOL		1		4		X1D13						45												W8												AA5

								P4C0		P8B0		P16A8		P32A28								IOR		1		4		X1D14						49												V12				51								V8

								P4C1		P8B1		P16A9		P32A29								IOR		1		4		X1D15						50												W12				53								W8

								P4D0		P8B2		P16A10				xlink3_rx1						IOL		1		4		X1D16						22												T2				22								U2

								P4D1		P8B3		P16A11				xlink3_rx0						IOL		1		4		X1D17						23												R3				23								U1

								P4D2		P8B4		P16A12				xlink3_tx0						IOL		1		4		X1D18						25												T3				25								V2

								P4D3		P8B5		P16A13				xlink3_tx1						IOL		1		4		X1D19						26												U3				26								V1

								P4C2		P8B6		P16A14		P32A30								IOR		1		4		X1D20						51												W11				54								Y8

								P4C3		P8B7		P16A15		P32A31								IOR		1		4		X1D21						52												V11				55								AA8

						P1G0										xlink3_tx4						IOL		1		4		X1D22						30												V1												W2

						P1H0																IOL		1		4		X1D23						31												W3												Y1

						P1I0																IOR		2		4		X1D24						53												U13												Y7

						P1J0																IOR		2		4		X1D25						54												V13												V9

								P4E0		P8C0		P16B0								tx_clk		IOT		2		8		X1D26						111												B10				112				B7				A5

								P4E1		P8C1		P16B1								tx_ctl		IOT		2		8		X1D27						112												C10				113								B5

								P4F0		P8C2		P16B2								rx_clk		IOT		2		4		X1D28						113												B9				114								C5

								P4F1		P8C3		P16B3								rx_ctl		IOT		2		4		X1D29						114												A9				115								D5

								P4F2		P8C4		P16B4								rx0		IOT		2		4		X1D30						115												C9				116								C4

								P4F3		P8C5		P16B5								rx1		IOT		2		4		X1D31						116												A8				117								D4

								P4E2		P8C6		P16B6								rx2		IOT		2		4		X1D32						117												B8				118								A4

								P4E3		P8C7		P16B7								rx3		IOT		2		4		X1D33						118												B7				119								B4

						P1K0										xlink0_tx2						IOL		2		4		X1D34						12												F1												D3

						P1L0										xlink0_tx3						IOL		2		4		X1D35						14												F2				13								E3

						P1M0				P8D0		P16B8				xlink0_tx4						IOL		3		4		X1D36						15												F3				15								F1

						P1N0				P8D1		P16B9				xlink3_rx4						IOL		3		4		X1D37						18												P3				18								R3

						P1O0				P8D2		P16B10				xlink3_rx3						IOL		3		4		X1D38						20												R1				20								T1

						P1P0				P8D3		P16B11				xlink3_rx2						IOL		3		4		X1D39						21												R2				21								U3

										P8D4		P16B12								tx3		IOT		3		8		X1D40						105												C12				106								B7

										P8D5		P16B13								tx2		IOT		3		8		X1D41						106												A11				107								A7

										P8D6		P16B14								tx1		IOT		3		8		X1D42						107												B11				108								B6

										P8D7		P16B15								tx0		IOT		3		8		X1D43						108												C11				109								C6

														P32A0		xlink1_rx4						IOL		4		4		X1D49																		G2												G1

														P32A1		xlink1_rx3						IOL		4		4		X1D50																		G3												G2

														P32A2		xlink1_rx2						IOL		4		4		X1D51																		H3												G3

														P32A3		xlink1_rx1						IOL		4		4		X1D52																		H2												H2

														P32A4		xlink1_rx0						IOL		4		4		X1D53																		H1												H1

														P32A5		xlink1_tx0						IOL		4		4		X1D54																		J1												J1

														P32A6		xlink1_tx1						IOL		4		4		X1D55																		J2												J2

														P32A7		xlink1_tx2						IOL		4		4		X1D56																		J3												K3

														P32A8		xlink1_tx3						IOL		4		4		X1D57																		K3												K2

														P32A9		xlink1_tx4						IOL		4		4		X1D58																		K2												K1

														P32A10		xlink2_rx4						IOL		4		4		X1D61																		L3												L3

														P32A11		xlink2_rx3						IOL		4		4		X1D62																		L2												M3

														P32A12		xlink2_rx2						IOL		4		4		X1D63																		L1												M2

														P32A13		xlink2_rx1						IOL		4		4		X1D64																		M1												M1

														P32A14		xlink2_rx0						IOL		4		4		X1D65																		M2												N1

														P32A15		xlink2_tx0						IOL		4		4		X1D66																		M3												N2

														P32A16		xlink2_tx1						IOL		4		4		X1D67																		N2												P2

														P32A17		xlink2_tx2						IOL		4		4		X1D68																		N3												P1

														P32A18		xlink2_tx3						IOL		4		4		X1D69																		P2												R1

														P32A19		xlink2_tx4						IOL		4		4		X1D70																		P1												R2

				Tile 2		P1A0																IOL		0		4		X2D00																										N11				W12

						P1B0										xlink3_tx2						IOL		0		4		X2D01

								P4A0		P8A0		P16A0		P32A20								IOL		0		4		X2D02																														Y13

								P4A1		P8A1		P16A1		P32A21								IOL		0		4		X2D03																														AA13

								P4B0		P8A2		P16A2		P32A22								IOL		0		4		X2D04																														W13

								P4B1		P8A3		P16A3		P32A23								IOL		0		4		X2D05																														V13

								P4B2		P8A4		P16A4		P32A24								IOL		0		4		X2D06																										N13				W14

								P4B3		P8A5		P16A5		P32A25								IOL		0		4		X2D07																														V14

								P4A2		P8A6		P16A6		P32A26								IOL		0		4		X2D08																														Y14

								P4A3		P8A7		P16A7		P32A27								IOL		0		4		X2D09																														AA14

						P1C0										xlink3_tx3						IOL		0		4		X2D10

						P1D0																IOL		0		4		X2D11																										N12				Y12

						P1E0																IOR		1		4		X2D12																										P17				V19

						P1F0																IOR		1		4		X2D13																										N18				Y20

								P4C0		P8B0		P16A8		P32A28								IOR		1		4		X2D14																										N14				Y17

								P4C1		P8B1		P16A9		P32A29								IOR		1		4		X2D15																										N15				AA17

								P4D0		P8B2		P16A10				xlink4_rx4						IOR		1		4		X2D16																										N20				W21

								P4D1		P8B3		P16A11				xlink4_rx3						IOR		1		4		X2D17																										M21				V20

								P4D2		P8B4		P16A12				xlink4_rx2						IOR		1		4		X2D18																										L21				V21

								P4D3		P8B5		P16A13				xlink4_rx1						IOR		1		4		X2D19																										K21				U20

								P4C2		P8B6		P16A14		P32A30								IOR		1		4		X2D20																										N16				Y18

								P4C3		P8B7		P16A15		P32A31								IOR		1		4		X2D21																										N17				AA18

						P1G0																IOR		1		4		X2D22																										P18				Y21

						P1H0																IOR		1		4		X2D23																										N19				W20

						P1I0										xlink7_rx0						IOR		2		4		X2D24																										G21				D21

						P1J0										xlink7_tx0						IOR		2		4		X2D25																										F21				C20

								P4E0		P8C0		P16B0				xlink7_tx3						IOR		2		4		X2D26																														B20

								P4E1		P8C1		P16B1				xlink7_tx4						IOR		2		4		X2D27																														B19

								P4F0		P8C2		P16B2										IOR		2		4		X2D28																										B19				B18

								P4F1		P8C3		P16B3										IOR		2		4		X2D29																										B18				A18

								P4F2		P8C4		P16B4										IOR		2		4		X2D30																										A18				B17

								P4F3		P8C5		P16B5										IOR		2		4		X2D31																										A17				A17

								P4E2		P8C6		P16B6										IOR		2		4		X2D32																										C21				A19

								P4E3		P8C7		P16B7										IOR		2		4		X2D33																										B20				C18

						P1K0										xlink7_tx1						IOR		2		4		X2D34																										E21				C21

						P1L0										xlink7_tx2						IOR		2		4		X2D35																										D21				B21

						P1M0				P8D0		P16B8										IOL		3		4		X2D36																										B13				B10

						P1N0				P8D1		P16B9				xlink0_rx4						IOL		3		4		X2D37

						P1O0				P8D2		P16B10				xlink0_rx3						IOL		3		4		X2D38

						P1P0				P8D3		P16B11				xlink0_rx2						IOL		3		4		X2D39

										P8D4		P16B12				xlink0_rx1						IOL		3		4		X2D40

										P8D5		P16B13				xlink0_rx0						IOL		3		4		X2D41

										P8D6		P16B14				xlink0_tx0						IOL		3		4		X2D42

										P8D7		P16B15				xlink0_tx1						IOL		3		4		X2D43

														P32A0		xlink5_rx4						IOR		4		4		X2D49																														R19

														P32A1		xlink5_rx3						IOR		4		4		X2D50																														N20

														P32A2		xlink5_rx2						IOR		4		4		X2D51																														N21

														P32A3		xlink5_rx1						IOR		4		4		X2D52																														M21

														P32A4		xlink5_rx0						IOR		4		4		X2D53																														M20

														P32A5		xlink5_tx0						IOR		4		4		X2D54																														M19

														P32A6		xlink5_tx1						IOR		4		4		X2D55																														L19

														P32A7		xlink5_tx2						IOR		4		4		X2D56																														K19

														P32A8		xlink5_tx3						IOR		4		4		X2D57																														K20

														P32A9		xlink5_tx4						IOR		4		4		X2D58																														K21

														P32A10		xlink6_rx4						IOR		4		4		X2D61																														J21

														P32A11		xlink6_rx3						IOR		4		4		X2D62																														J20

														P32A12		xlink6_rx2						IOR		4		4		X2D63																														H20

														P32A13		xlink6_rx1						IOR		4		4		X2D64																														H21

														P32A14		xlink6_rx0						IOR		4		4		X2D65																														G21

														P32A15		xlink6_tx0						IOR		4		4		X2D66																														G20

														P32A16		xlink6_tx1						IOR		4		4		X2D67																														G19

														P32A17		xlink6_tx2						IOR		4		4		X2D68																														F21

														P32A18		xlink6_tx3						IOR		4		4		X2D69																														E19

														P32A19		xlink6_tx4						IOR		4		4		X2D70																														D18

				Tile 3		P1A0										xlink7_rx2						IOR		0		4		X3D00																										J21				D19

						P1B0										xlink7_rx1						IOR		0		4		X3D01																										H21				D20

								P4A0		P8A0		P16A0		P32A20		xlink4_rx0						IOR		0		4		X3D02																														U21

								P4A1		P8A1		P16A1		P32A21		xlink4_tx0						IOR		0		4		X3D03																														T21

								P4B0		P8A2		P16A2		P32A22		xlink4_tx1						IOR		0		4		X3D04																														R20

								P4B1		P8A3		P16A3		P32A23		xlink4_tx2						IOR		0		4		X3D05																														R21

								P4B2		P8A4		P16A4		P32A24		xlink4_tx3						IOR		0		4		X3D06																														P20

								P4B3		P8A5		P16A5		P32A25		xlink4_tx4						IOR		0		4		X3D07																														P21

								P4A2		P8A6		P16A6		P32A26		xlink7_rx4						IOR		0		4		X3D08																														E20

								P4A3		P8A7		P16A7		P32A27		xlink7_rx3						IOR		0		4		X3D09																														E21

						P1C0																IOT		0		4		X3D10																														C13

						P1D0																IOT		0		4		X3D11																														D13

						P1E0																IOL		1		4		X3D12																										P13				AA12

						P1F0																IOL		1		4		X3D13																										P14				Y15

								P4C0		P8B0		P16A8		P32A28								IOR		1		4		X3D14																														W17

								P4C1		P8B1		P16A9		P32A29								IOR		1		4		X3D15																														V17

								P4D0		P8B2		P16A10				xlink3_rx1						IOL		1		4		X3D16

								P4D1		P8B3		P16A11				xlink3_rx0						IOL		1		4		X3D17

								P4D2		P8B4		P16A12				xlink3_tx0						IOL		1		4		X3D18

								P4D3		P8B5		P16A13				xlink3_tx1						IOL		1		4		X3D19

								P4C2		P8B6		P16A14		P32A30								IOR		1		4		X3D20																														W18

								P4C3		P8B7		P16A15		P32A31								IOR		1		4		X3D21																														V18

						P1G0										xlink3_tx4						IOL		1		4		X3D22

						P1H0																IOL		1		4		X3D23																														V12

						P1I0																IOR		2		4		X3D24																														Y19

						P1J0																IOR		2		4		X3D25																														AA19

								P4E0		P8C0		P16B0								tx_clk		IOT		2		8		X3D26																														D15

								P4E1		P8C1		P16B1								tx_ctl		IOT		2		8		X3D27																														B16

								P4F0		P8C2		P16B2								rx_clk		IOT		2		4		X3D28																														D14

								P4F1		P8C3		P16B3								rx_ctl		IOT		2		4		X3D29																														C14

								P4F2		P8C4		P16B4								rx0		IOT		2		4		X3D30																														A15

								P4F3		P8C5		P16B5								rx1		IOT		2		4		X3D31																														B15

								P4E2		P8C6		P16B6								rx2		IOT		2		4		X3D32																														A14

								P4E3		P8C7		P16B7								rx3		IOT		2		4		X3D33																														B14

						P1K0										xlink0_tx2						IOL		2		4		X3D34

						P1L0										xlink0_tx3						IOL		2		4		X3D35

						P1M0				P8D0		P16B8				xlink0_tx4						IOL		3		4		X3D36

						P1N0				P8D1		P16B9				xlink3_rx4						IOL		3		4		X3D37

						P1O0				P8D2		P16B10				xlink3_rx3						IOL		3		4		X3D38

						P1P0				P8D3		P16B11				xlink3_rx2						IOL		3		4		X3D39

										P8D4		P16B12								tx3		IOT		3		8		X3D40																														D17

										P8D5		P16B13								tx2		IOT		3		8		X3D41																														C17

										P8D6		P16B14								tx1		IOT		3		8		X3D42																														D16

										P8D7		P16B15								tx0		IOT		3		8		X3D43																														C16

														P32A0		xlink1_rx4						IOL		4		4		X3D49

														P32A1		xlink1_rx3						IOL		4		4		X3D50

														P32A2		xlink1_rx2						IOL		4		4		X3D51

														P32A3		xlink1_rx1						IOL		4		4		X3D52

														P32A4		xlink1_rx0						IOL		4		4		X3D53

														P32A5		xlink1_tx0						IOL		4		4		X3D54

														P32A6		xlink1_tx1						IOL		4		4		X3D55

														P32A7		xlink1_tx2						IOL		4		4		X3D56

														P32A8		xlink1_tx3						IOL		4		4		X3D57

														P32A9		xlink1_tx4						IOL		4		4		X3D58

														P32A10		xlink2_rx4						IOL		4		4		X3D61

														P32A11		xlink2_rx3						IOL		4		4		X3D62

														P32A12		xlink2_rx2						IOL		4		4		X3D63

														P32A13		xlink2_rx1						IOL		4		4		X3D64

														P32A14		xlink2_rx0						IOL		4		4		X3D65

														P32A15		xlink2_tx0						IOL		4		4		X3D66

														P32A16		xlink2_tx1						IOL		4		4		X3D67

														P32A17		xlink2_tx2						IOL		4		4		X3D68

														P32A18		xlink2_tx3						IOL		4		4		X3D69

														P32A19		xlink2_tx4						IOL		4		4		X3D70

				USB 0																								USB_DM										21				26				V9				47				P4				AA6

																												USB_DP										20				25				V10				46				P5				AA7

																												USB_ID														21				U10				43								V7

																												USB_RTUNE										19				24				W9				48				N7				W6

																												USB_VBUS										18				23				U9				45				N6				Y6

																												USB_VDD										22				27				P9 P10				49				N8				T7

																												USB_VSSAC																		U11

				USB 1																								USB_DM																														AA15

																												USB_DP																														AA16

																												USB_ID																														V15

																												USB_RTUNE																														W16

																												USB_VBUS																														Y16

																												VDD_A																														T15

																												USB_VSSAC

				System services, debug																								MODE[0]																		A15												D10

																												MODE[1]																		B15												C10

																												CLK		59				124				42				58				A6				125				B16				A12

																												DEBUG_N																		C5												D9

																												RST_N		58				123				41				57				C6				124				B17				B12

																												TCK		61				127				44				61				A5				128				B14				B13

																												TDI		62				128				45				62				C4				2				A14				A10

																												TDO		63				1				46				63				B4				1				A13				A13

																												TMS		60				126				43				60				B5				127				B15				D12

																												TRST_N		58				122												B6				123								C12

				Power/Gnd																								PLL_AVDD		54				102				39				53				F13				103				A5				F11

																												PLL_AGND		55				103								54				F14				104				A4				F10

																												OTP_VCC		56				104				40				55				A12 B12				105				B4				C11

																												VSS		PADDLE				PADDLE				PADDLE				PADDLE				A1 A19 G10 G12 G8 H10 H11 H12 H13 H7 H8 H9 J10 J12 J8 K10 K11 K12 K13 K7 K8 K9 L10 L12 L8 M10 M11 M12 M13 M7 M8 M9 N10 N12 N8 W1 W19				PADDLE				E4 E5 E6 E7 E8 E9 E13 E14 E15 E16 E17 E18 K4 K5 K6 K7 K8 K9 K13 K14 K15 K16 K17 K18 F4 G4 H4 J4 F9 G9 H9 J9 F13 G13 H13 J13 F18 G18 H18 J18 F6 F8 G5 G7 H6 H8 J5 J7 F15 F17 G14 G16 H15 H17 J14 J16 N21 B1 B21				A1 A21 AA1 AA21 B11 C15 C7 D6 E16 E6 F19 F3 J13 J14 J15 J16 J17 J5 J6 J7 J8 J9 K13 K14 K15 K16 K17 K5 K6 K7 K8 K9 L13 L14 L15 L16 L17 L2 L20 L5 L6 L7 L8 L9 M13 M14 M15 M16 M17 M5 M6 M7 M8 M9 N13 N14 N15 N16 N17 N5 N6 N7 N8 N9 T11 T19 T3 U16 U6 W15 W7 Y11

																												VDD		9 10 24 29 40 42 53 57				9 16 17 24 38 42 47 55 59 72 79 80 86 100 101 119 125				8 25 32 38				9 10 20 31 39 40 41 52 56 59				F11 F12 F8 F9 G14 G6 H14 H6 J14 J6 K14 K6 L14 L6 M14 M6 N14 N6 P11 P12 P13 P6 P7 P8				101 102 11 120 126 16 17 24 36 41 56 60 73 80 81 87				D5 D7 D9 L4 L6 L8 E3 G3 J3 E10 K10 E12 K12 D14 D16 L13 L15 L17 E19 G19 J19				C19 C3 E13 E14 E17 E18 E4 E5 E8 E9 F12 F13 F14 F15 F16 F17 F18 F4 F5 F6 F7 F8 F9 H19 H3 J19 J3 N19 N3 P19 P3 T10 T12 T13 T14 T16 T17 T18 T4 T5 T6 T8 T9 U13 U14 U17 U18 U4 U5 U9

																												USB_VDD33										17				22				U8				44				N5				W3 W19

																												VDDIOL		3 13				4 13 19 29 46				7				3 13				A2 A3 B2 B3 C3 V2 V3 W2				6 14 19 29 42				D4 A1 A21 P1 P21 D10 L3 L10 D12 L12 D18 L19				A11 A2 A20 AA11 AA2 AA20 D7 E15 E7 F2 F20 L1 L21 T2 T20 U11 U15 U7

																												VDDIOR		25 41				48 66 77 82 91				31				34 44				B18 B19 A18 V17 V18 W17 W18				52 67 78 83 92

																												VDDIOT						109 110												F10				110 111								A6 A16
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xCORE-200_PortMap module

		

				xCORE-200 PORT MAP [X07017]												Key:				Port unavailable if USB enabled on that tile

																				Port unavailable if RGMII enabled

																				Port unavailable if RGMII or USB enabled on tile 1 / tile 3 (as appropriate)

																Note 1:		I/O rail supply column only applies in packages where VDDIO is spplit into L and R. Please refer to the product datasheet.

						Port												Reserved Pins				Features						Pin name		XU2xx/XE2xx package pin				AVB on Module

						1b		4b		8b		16b		32b		Link		QSPI		RGMII		I/O rail		BANK		Drive mA				TQ128				(ETH on tile 1)

				Tile 0		P1A0																IOL		0		4		X0D00		30				PLL_SYNC

						P1B0										xlink3_tx2		SS				IOL		0		4		X0D01		27				SPI_CS

								P4A0		P8A0		P16A0		P32A20								IOL		0		4		X0D02		37				SCL

								P4A1		P8A1		P16A1		P32A21								IOL		0		4		X0D03		38				SDA

								P4B0		P8A2		P16A2		P32A22				IO0				IOL		0		4		X0D04		31				SPI_IOO

								P4B1		P8A3		P16A3		P32A23				IO1				IOL		0		4		X0D05		33				SPI_IO1

								P4B2		P8A4		P16A4		P32A24				IO2				IOL		0		4		X0D06		34				SPI_IO2

								P4B3		P8A5		P16A5		P32A25				IO3				IOL		0		4		X0D07		35				SPI_IO3

								P4A2		P8A6		P16A6		P32A26								IOL		0		4		X0D08		39				N.C.

								P4A3		P8A7		P16A7		P32A27								IOL		0		4		X0D09		40				N.C.

						P1C0										xlink3_tx3		QSCLK				IOL		0		4		X0D10		28				SPI_CLK

						P1D0																IOL		0		4		X0D11		32				N.C.

						P1E0																IOR		1		4		X0D12		62				N.C.

						P1F0																IOR		1		4		X0D13		63				MCLK_XCORE0

								P4C0		P8B0		P16A8		P32A28								IOR		1		4		X0D14		57				N.C.

								P4C1		P8B1		P16A9		P32A29								IOR		1		4		X0D15		58				N.C.

								P4D0		P8B2		P16A10				xlink4_rx4						IOR		1		4		X0D16		68				N.C.

								P4D1		P8B3		P16A11				xlink4_rx3						IOR		1		4		X0D17		69				N.C.

								P4D2		P8B4		P16A12				xlink4_rx2						IOR		1		4		X0D18		70				N.C.

								P4D3		P8B5		P16A13				xlink4_rx1						IOR		1		4		X0D19		71				N.C.

								P4C2		P8B6		P16A14		P32A30								IOR		1		4		X0D20		59				N.C.

								P4C3		P8B7		P16A15		P32A31								IOR		1		4		X0D21		61				N.C.

						P1G0																IOR		1		4		X0D22		64				LRCLK out

						P1H0																IOR		1		4		X0D23		66				SCLK out

						P1I0										xlink7_rx0						IOR		2		4		X0D24		88				SDIOA

						P1J0										xlink7_tx0						IOR		2		4		X0D25		89				SDIOB (i2s out)

								P4E0		P8C0		P16B0				xlink7_tx3						IOR		2		4		X0D26		93				N.C.

								P4E1		P8C1		P16B1				xlink7_tx4						IOR		2		4		X0D27		94				N.C.

								P4F0		P8C2		P16B2										IOR		2		4		X0D28		96				N.C.

								P4F1		P8C3		P16B3										IOR		2		4		X0D29		98				N.C.

								P4F2		P8C4		P16B4										IOR		2		4		X0D30		99				GPIO

								P4F3		P8C5		P16B5										IOR		2		4		X0D31		100				N.C.

								P4E2		P8C6		P16B6										IOR		2		4		X0D32		95				ADC_RST_N (out)

								P4E3		P8C7		P16B7										IOR		2		4		X0D33		97				N.C.

						P1K0										xlink7_tx1						IOR		2		4		X0D34		90				SDIOC

						P1L0										xlink7_tx2						IOR		2		4		X0D35		91				SDIOD (i2s in)

						P1M0				P8D0		P16B8										IOL		3		4		X0D36		3				N.C.

						P1N0				P8D1		P16B9				xlink0_rx4						IOL		3		4		X0D37		4				N.C.

						P1O0				P8D2		P16B10				xlink0_rx3						IOL		3		4		X0D38		5				N.C.

						P1P0				P8D3		P16B11				xlink0_rx2						IOL		3		4		X0D39		7				N.C.

										P8D4		P16B12				xlink0_rx1						IOL		3		4		X0D40		8				XL_DN1

										P8D5		P16B13				xlink0_rx0						IOL		3		4		X0D41		9				XL_DN0

										P8D6		P16B14				xlink0_tx0						IOL		3		4		X0D42		10				XL_UP0

										P8D7		P16B15				xlink0_tx1						IOL		3		4		X0D43		12				XL_UP1

														P32A0		xlink5_rx4						IOR		4		4		X0D49

														P32A1		xlink5_rx3						IOR		4		4		X0D50

														P32A2		xlink5_rx2						IOR		4		4		X0D51

														P32A3		xlink5_rx1						IOR		4		4		X0D52

														P32A4		xlink5_rx0						IOR		4		4		X0D53

														P32A5		xlink5_tx0						IOR		4		4		X0D54

														P32A6		xlink5_tx1						IOR		4		4		X0D55

														P32A7		xlink5_tx2						IOR		4		4		X0D56

														P32A8		xlink5_tx3						IOR		4		4		X0D57

														P32A9		xlink5_tx4						IOR		4		4		X0D58

														P32A10		xlink6_rx4						IOR		4		4		X0D61

														P32A11		xlink6_rx3						IOR		4		4		X0D62

														P32A12		xlink6_rx2						IOR		4		4		X0D63

														P32A13		xlink6_rx1						IOR		4		4		X0D64

														P32A14		xlink6_rx0						IOR		4		4		X0D65

														P32A15		xlink6_tx0						IOR		4		4		X0D66

														P32A16		xlink6_tx1						IOR		4		4		X0D67

														P32A17		xlink6_tx2						IOR		4		4		X0D68

														P32A18		xlink6_tx3						IOR		4		4		X0D69

														P32A19		xlink6_tx4						IOR		4		4		X0D70

				Tile 1		P1A0										xlink7_rx2						IOR		0		4		X1D00		85				N.C.

						P1B0										xlink7_rx1						IOR		0		4		X1D01		86				N.C.

								P4A0		P8A0		P16A0		P32A20		xlink4_rx0						IOR		0		4		X1D02		72				ETH_RST_N

								P4A1		P8A1		P16A1		P32A21		xlink4_tx0						IOR		0		4		X1D03		74				ETH_INT

								P4B0		P8A2		P16A2		P32A22		xlink4_tx1						IOR		0		4		X1D04		75				N.C.

								P4B1		P8A3		P16A3		P32A23		xlink4_tx2						IOR		0		4		X1D05		76				N.C.

								P4B2		P8A4		P16A4		P32A24		xlink4_tx3						IOR		0		4		X1D06		77				N.C.

								P4B3		P8A5		P16A5		P32A25		xlink4_tx4						IOR		0		4		X1D07		79				N.C.

								P4A2		P8A6		P16A6		P32A26		xlink7_rx4						IOR		0		4		X1D08		82				N.C.

								P4A3		P8A7		P16A7		P32A27		xlink7_rx3						IOR		0		4		X1D09		84				N.C.

						P1C0																IOT		0		4		X1D10		121				MDIO

						P1D0																IOT		0		4		X1D11		122				MDC

						P1E0																IOL		1		4		X1D12

						P1F0																IOL		1		4		X1D13

								P4C0		P8B0		P16A8		P32A28								IOR		1		4		X1D14		51				N.C.

								P4C1		P8B1		P16A9		P32A29								IOR		1		4		X1D15		53				N.C.

								P4D0		P8B2		P16A10				xlink3_rx1						IOL		1		4		X1D16		22				N.C.

								P4D1		P8B3		P16A11				xlink3_rx0						IOL		1		4		X1D17		23				N.C.

								P4D2		P8B4		P16A12				xlink3_tx0						IOL		1		4		X1D18		25				N.C.

								P4D3		P8B5		P16A13				xlink3_tx1						IOL		1		4		X1D19		26				N.C.

								P4C2		P8B6		P16A14		P32A30								IOR		1		4		X1D20		54				N.C.

								P4C3		P8B7		P16A15		P32A31								IOR		1		4		X1D21		55				N.C.

						P1G0										xlink3_tx4						IOL		1		4		X1D22

						P1H0																IOL		1		4		X1D23

						P1I0																IOR		2		4		X1D24

						P1J0																IOR		2		4		X1D25

								P4E0		P8C0		P16B0								tx_clk		IOT		2		8		X1D26		112				ETH_TX_CLK

								P4E1		P8C1		P16B1								tx_ctl		IOT		2		8		X1D27		113				ETH_TX_CTL

								P4F0		P8C2		P16B2								rx_clk		IOT		2		4		X1D28		114				ETH_RX_CLK

								P4F1		P8C3		P16B3								rx_ctl		IOT		2		4		X1D29		115				ETH_RX_CTL

								P4F2		P8C4		P16B4								rx0		IOT		2		4		X1D30		116				ETH_RX0

								P4F3		P8C5		P16B5								rx1		IOT		2		4		X1D31		117				ETH_RX1

								P4E2		P8C6		P16B6								rx2		IOT		2		4		X1D32		118				ETH_RX2

								P4E3		P8C7		P16B7								rx3		IOT		2		4		X1D33		119				ETH_RX3

						P1K0										xlink0_tx2						IOL		2		4		X1D34

						P1L0										xlink0_tx3						IOL		2		4		X1D35		13				MCLK

						P1M0				P8D0		P16B8				xlink0_tx4						IOL		3		4		X1D36		15				SERIAL_RX

						P1N0				P8D1		P16B9				xlink3_rx4						IOL		3		4		X1D37		18				SERIAL_TX

						P1O0				P8D2		P16B10				xlink3_rx3						IOL		3		4		X1D38		20				N.C.

						P1P0				P8D3		P16B11				xlink3_rx2						IOL		3		4		X1D39		21				N.C.

										P8D4		P16B12								tx3		IOT		3		8		X1D40		106				ETH_TX3

										P8D5		P16B13								tx2		IOT		3		8		X1D41		107				ETH_TX2

										P8D6		P16B14								tx1		IOT		3		8		X1D42		108				ETH_TX1

										P8D7		P16B15								tx0		IOT		3		8		X1D43		109				ETH_TX0

														P32A0		xlink1_rx4						IOL		4		4		X1D49

														P32A1		xlink1_rx3						IOL		4		4		X1D50

														P32A2		xlink1_rx2						IOL		4		4		X1D51

														P32A3		xlink1_rx1						IOL		4		4		X1D52

														P32A4		xlink1_rx0						IOL		4		4		X1D53

														P32A5		xlink1_tx0						IOL		4		4		X1D54

														P32A6		xlink1_tx1						IOL		4		4		X1D55

														P32A7		xlink1_tx2						IOL		4		4		X1D56

														P32A8		xlink1_tx3						IOL		4		4		X1D57

														P32A9		xlink1_tx4						IOL		4		4		X1D58

														P32A10		xlink2_rx4						IOL		4		4		X1D61

														P32A11		xlink2_rx3						IOL		4		4		X1D62

														P32A12		xlink2_rx2						IOL		4		4		X1D63

														P32A13		xlink2_rx1						IOL		4		4		X1D64

														P32A14		xlink2_rx0						IOL		4		4		X1D65

														P32A15		xlink2_tx0						IOL		4		4		X1D66

														P32A16		xlink2_tx1						IOL		4		4		X1D67

														P32A17		xlink2_tx2						IOL		4		4		X1D68

														P32A18		xlink2_tx3						IOL		4		4		X1D69

														P32A19		xlink2_tx4						IOL		4		4		X1D70
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