RENESAS

82P338XX/9XX

Introduction

The IDT82P338XX/9XX Synchronization Management Unit (SMU) for IEEE 1588 and Synchronous
Ethernet (SyncE) providestools to manage timing references. It has several different modestoalign the
output clocks, to control the skew, clock sources and timing paths for IEEE 1588 / Precision Time
Protocol (PTP) and Synchronous Ethernet (SyncE) based clocks.
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Figure 1: 82P338XX/9XX Block Diagram

Procedure to program clock phase skew

The 82P338XX/9XX enables the capability to manage phase skew of a physical clock at it'sinputs,
outputs and/orinput-to-output. This application note describes the procedure to programthe
82P338XX/9XX skews fromits power-up default state; and it describes how to dynamically adjust skews
needed forcertain applications, such as 'snapping'a 1PPS clock representinga 1588 PTP clock. Italso
presentsthe measured skew offsets of 82P338XX/9XX for a typical configuration example.

Overview of clock skew capabilty

Per-Input skew control
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Figure 2: 82P338XX/9XX Input Clock & System Skew Block Diagram
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Each input providesameansto apply an independent phase skew offset to the reference clock. This
skew isapplied whenthe referenceinputisselected by the DPLL, afterthe phase detector. The valueisa
signed 7-bit digital value with units of 0.61ns, providing arange from [+77.5 ns,-78.1ns]of skew control.
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Figure 3: 82P33831 Timing Commander Input Clock Skew Settings

Since this offsetis applied afterthe phase detector, any changesto the skew will be filterand phase
limited by the DPLL.

Input-to-output skew control

Each DPLL providesameanstoapplya systemlevel phase skew offset to the clock. This skewis applied
at the phase detector, and represents a phase offset of the feedback clock (internal or external) from
the selected inputreference clock. The valueis asigned 28-bit digital value with units of 0.0745ps,
providingarange from [+20us,-20us] of skew control.
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DPLL1 Configuration Quick Profile: (.8262 Option 1

Sync Setup Phase Control
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Figure 4: 82P33831 Timing Commander Input-to-Output Clock Skew Settings

Since this offsetis applied afterthe phase detector, any changesto the skew will be filterand phase
limited by the DPLL.

This 28-bit registeris also used to apply the phase offsetvalue when operatingin Write Phase DCO
mode.
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Per-Output skew control
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Figure 5: 82P338XX/9XX Output Clock Skew Block Diagram

Each output (OUT01~08?) provides ameanstoapply an independent phase skew offset of the
synthesized clock. This skew represents a phase offsetfrom the DPLL, which means any changesto the
skew will cause a'snap' of the output clock edge. There are three (3) adjustments available: up totwo
coarse adjustmentsinthe positivedirection, and one fine adjustment (APLLsynthesized clock only) in
the negative direction; which provides +/-180° of skew control.

The output skew adjustmentis analogue based, providing very precise adjustments that are based on
the APLLVCO or DFS engine clock edges.

1 0UTOS8 for 82P33x10/x14,0UTO7 for 82P33x31
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OUTO03 Clock Configuration
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Figure 6: 82P33831 Timing Commander Output Clock Skew Settings

The first coarse value is a 5-bit value with units determined by eitherthe APLLVCO frequency or the
clock frequency fromthe DFS engine. Forthe example above usingan APLLwith VC0O=622.08MHz, the
unitwould be 1/622.08M=1.6075ns. The max value that can be programmed is determined by the first
stage dividervalue (M) minus 1. For the example above, the maximum value would be 31 for up to
+49.8328ns of skew adjustment.

The second coarse value isa 27-bit value with units determined by the clock frequency from the first
stage divider. Forthe example above usinga /32 on the APLL clock (19.44MHz), the unitwould be
1/19.44M= 51.4403ns. The max value that can be programmed is determined by the second stage
dividervalue (N) minus 1. Forthe example above, the maximum value would be 2429 for up to +
124.9486ps of skew adjustment.

The total range with the two coarse adjustments would be [0,+124.9984] us.
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Phase Control
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Figure 7: Output Clock Coarse Skew Setting Example

The fine value is a 3-bit value with units determined by the APLLVCO frequency *8. Only a clock from
the APLL has a fine skew adjustment. Forthe exampleabove usingan APLLwith VC0=622.08MHz, the
unitwould be 1/(622.08M*8)= 200.9ps. The max valueis 7 fora range of [0, -1.4066]ns of skew
adjustment.

Phase Control
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Figure 8: Output Clock Fine Skew Setting Example

Power-up Default State

Upon power-up, if there is no external EEPROMavailable, then the 82P338XX/9XX loadsits register
configurations fromthe metal defaults. With the qualification and locking to any input reference clock,
the 82P338XX/9XX will exhibit typical delays as showninTable 1.
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Min Max Range
Output (ns) (ns) (nsgp)
9
Any Input to Any APLL Output 10 19 (+/-4.5 around mean)
Any input to [M]FRSYNC Output 0 8 8

NOTES

1. The measurementsinthe above table takes into accountany
delaysinthe clock path fromany input to any output; through
either DPLL1 or DPLL2 and either APLL1 or APLL2.

2. The measurementsinthe above table are overoperational
temperature, varying power supply and repeated power on/off

cycle.

3. Measurements are taken usinganideal REF inputand an ideal
System clock to account foronlyinternal delaysinthe device.

Table 1: Input-to-Output Delay for 82P338XX/9XX with Power-Up Default Configuration

Looking at a specificoutput clock, the 82P338XX/9XX will exhibit typical delays as shown in Table 2.

Min Max Range
Output (ns) (ns) (ns,p)
Any LVCMOS Input to any of 6
OUTO01, OUTO02, OUTO07, OUTO08* 13 19 (+/-3 around mean)
Any LVPECL/LVDS Inputto any of 5
OuUT03, OUT04, OUTO05, OUTO06 11.5 16.5 (+/-2.5 around mean)

NOTES

1. The measurementsinthe above table takes into accountany
delaysinthe clock path fromany input to any output; through
either DPLL1 or DPLL2 and either APLL1 or APLL2.

2. The measurementsinthe above table are overoperational
temperature, varying power supply and repeated power on/off

cycle.

3. Measurements are taken usinganideal REF inputand an ideal
System clock to account foronlyinternal delaysin the device.

* OUTOS8 for 82P33x10/x13/x14 only

Table 2: Input-to-Output Delay for 82P338XX/9XX

For the associated output clock pair, the 82P338XX/9XX will exhibit delays as showninTable 3.

Min Max
Output (ps) (ps)
Output to Output, APLL LVCMOS
(OUTO1 to OUTO2, OUTO7 to OUTO8*) -110 110
Output to Output, LVPECL/LVDS
(OUTO3 to OUT04, OUTO5 to OUTO6) -85 85

Table 3: Output-to-Output Delay for 82P338XX/9XX
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Programming Output Skew for SETS Application

For SETS applications, the input to output delayis typically not afactor as measurements are taken at
the TO output. However, ageneral rule isto try maintain a less than 10ns variation on the outputin
relationshiptothe inputreferenceclock (excluding LPF response).

For thisreason, Table 1 can be usedto determineaninitial skew offset by takingthe Minimum number
and writing an applicable coarse phase offsetvalue. In this case, a value of 10ns would be used.

Programming Output Skew for T-GM(-P) Application

For T-GM(-P) applications, the input to output delay s critical to minimize any additional Time Erroron
the synthesized clocksinrelationship to the PRTC. In this case, Table 2 should be used to determine an
initial skew offset by takingthe meanvalue and writing an applicable coarse & fine phase offsetvalue.
For example, if a 1PPS pulseis configured for OUTO1 (LVCMOS), then a value of 16ns would be used. Ifa
125MHz clock is configured for OUTO03 (LVPECL), then avalue of 14ns would be used.

One noteisif [M]JFRSYNCis beingusedtorepresentthe frame orsyncpulse, inthis case you may want
to use the minimum value to make sure that the output clock neverleadsthe [M]FRSYNC pulse.

Programming Output Skew for DCO (1588) Application

For DCO applications, the input to output delayis notapplicable, as the "phase detector" isnow at the
timestamper; meaning that the synthesized clock from the 82P338XX/9XX now represents the
"feedback" clock. However, whenrepresenting the PTP clock with a 1PPS output, there will be aneedto
snap the edge of the 1PPS clock to represent the nanosecond rollover (since pullingin +/-500ms via DCO
would take toolong).

For example, at start-up, all the clocks will be arbitrarily aligned to the internal 1PPS clock. This means
that the 1PPS output may be up to +/-500ms off from the GM reference clock. To snap this phase, the

outputdividercontrol may be used once the DCO has been syntonized to the GM clock (i.e. frequency
locked).

Forexample, ifa1PPSpulseistobe moved by +125ms, thenthe following coarse & fine offsets can be
used.
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OUTO02 Clock Configuration

Dividers

Divider #2 Desired Output Frequency

N 0 a /a
APLL] from DPLLL 622.08MHz

—— - B R T
vl 1540000 p— (Hz  ~]

Phase Control Output Settings
Desired Phase Offset (ns): IE Invert |'i‘

—— . s
HiEeREE T ) T | (028806us (20T) ;
Phase Config 2: 2430000 B(°'R

Fine Phase Config: |“

Actual Phase Offset: 125.000000200¢

(L6075 * 1) + (514403 * 2430000) - (0.2009 * 7) == 125 00000

Figure 9: 1PPS Output Clock Snap Example

For questions related to device configurations, please contact IDT application support at support-
sync@idt.com.
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