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Quad Channel Clock Translator

Features

e  Four independent OTN De-Synchronizers

e  Excellent jitter performance of 180 fs rms in 12 kHz to

20 MHz band meets jitter requirements of 10G/40G and

100G PHYs

e  Three programmable ultra-low jitter synthesizers
generate frequencies from 1 Hz to 900 MHz.

e  One programmable general purpose synthesizer
generates any clock from 1 Hz to 180 MHz

e 6 differential (CML) or 12 single ended (CMOS) ultra-
low jitter outputs plus two general purpose CMOS

Data Sheet ZL30174
Ordering Information
ZL30174LDG6* 100 Pin aQFN Trays

Package size: 10 x 10 mm

*Pb Free Tin/Silver/Copper

-40°C to +85°C

e  Up to four programmable digital PLLs/NCOs with loop

bandwidth from 14 Hz to 470 Hz synchronize to any clock rate

from 1 kHz to 900 MHz
e Automatic hitless reference switching and digital holdover on

reference fail with initial holdover accuracy better than 10 ppb

outputs Applications
e Accepts up to 10 LVPECL/LVDS/HCSL/LVCMOS inputs e OTN Transponders/Muxponeders
e OTN Switches
e Test Equipment
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Table 51 - Output Clocks Jitter Generation® - HPOUT (LVCMOS) Output CIOCK TilMiNg.........cceecuveeeeeiiieesieeeeciieeesitreesteaessaeeassneaaenanaes 167
Table 52 - Output Clocks Jitter Generation* - GPOUT (LVCMOS) Output CIOCK TilNiNgG..........ccccveeeecueeeeeiieeeeeiieeeeiieeeeieeeecaeeeeesvaa e e 167
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Table 53 - DPLL Performance CRGAIACTEIISTICS™® ...........ooeeueeeeeeeeee et eeeeee e ettt e ettt e e ettt e e ettt e e ettt e e e ettt e e e et e e e etsaaeeaasssaeaasssaeetsesaaassseseensnas 168
e 1o] (=BT O oo Tol (o To T N T=d 4 02T | M@ g o g Tot A =T g Ky A ok SUU 169
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5 Feature List

5.1 General features
e  Four independent clock channels
e Operates from a single crystal resonator or clock oscillator
o Supports split XO mode for low-frequency stability TCXO/OCXO with ultra-low jitter clock outputs
e Configurable from SPI/12C bus or from pre-configured flash memory

5.2 Electrical Clock Inputs

e Accepts up to 10 LVCMOS or 5 LVDS/HCSL/LVPECL/CML differential inputs

e Frequencies from 1 kHz to 180 MHz for LVCMOS

e  Frequencies from 1 kHz to 900 MHz for LVDS/HCSL/LVPECL/CML

e Flexible input reference monitoring automatically disqualifies references based on frequency and phase irregularities.
o Eachinput reference has its own set of monitors which can be independently programmed.
o Loss of signal (LOS)
o Single Cycle Monitor (Triggers on glitches or variation in duty-cycle)
o Coarse Frequency Monitor
o Precise Frequency Monitor

e  Programmable phase slope limiting down to 1 ns/s

e Locks to gapped clocks

5.3 Electrical Clock Engine

e Digital PLLs filter jitter from 14Hz up to 470 Hz
Multiple modes of operation

o Freerun

o Forced holdover

o Forced reference

o Automatic

o NCO

e Internal state machine automatically controls state
o Locked
o Acquiring

o Holdover
Automatic hitless reference switching and digital holdover on reference fail
Programmable bandwidth
Programmable damping & phase gain (gain peaking)
Programmable lock and fast lock options
Support for fast lock with lock times in seconds
Support for hitless reference switching with typical performance 0.6 ns
Holdover better than 1ppb with post holdover filter. Without the post holdover filter the initial holdover accuracy is better than
10ppb.
e Full rate conversion between input and output clock frequencies

August 2023 ZL3_‘0174?r
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5.4  Electrical Clock Generation
e  Four programmable synthesizers
e Precision Synthesizers
o Each ultra-low jitter output can be independently set to be differential (CML) or two CMOS
o Six CML outputs
=  Generate clock rates from 1 Hz to 900 MHz
= Jitter performance of 180 fs rms (12 kHz — 20 MHz)
= Meets OC-192, STM-64, 1 GbE & 10 GbE interface jitter requirements
o Twelve LVCMOS outputs
=  Generate clock rates from 1 Hz to 180 MHz
= Jitter performance of 290 fs rms (12 kHz — 20 MHz)
e General Synthesizer
o Two LVCMOS outputs
o Generate clock rates from 1 Hz to 180 MHz
o Jitter performance of 17 ps rms (12 kHz — 20 MHz
e Programmable output advancement to accommodate trace delays or compensate for system routing paths
e Each output has its own power supply pin which can be hooked to 3.3V, 2.5V or 1.8V supplies. Outputs may be disabled to save
power

6 Companion Documentation

Application Notes
e ZLAN-442 Crystals and Oscillators for Next Generation Timing Solutions
ZLAN-620 Precision Input-Output Alignment Process
ZLAN-599 Jitter Measurements
ZLAN-600 Cyle-to-Cycle & Periodic Jitter (PCle Applications)
ZLAN-517 Power Supply Decoupling and Layout Guidelines
ZLAN-527 Assembly and PCB Layout Guidelines for DR aQFN100 Package

Evaluation & Demonstration Board (SyncE and clock input-output focused)
e ZLE30174 EVB (with schematic)
e ZLE30174 GUI
o  Windows register configuration tool
o Generates Flash image configuration file
o Generates raw register list configuration file
o Includes useful power calculator for desired PLL configuration

August 2023 ZL.30174 8
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7 Application Examples
ZL.30174 is multifunctional device which can be used in many OTN applications. It provides three independent PLL channels which can
synchronize to any input frequency from 1KHz up to 900MHz. ZL30174 can generate frequencies from 1Hz up to 180MHz for LVCMOS and

up to 900MHz for CML outputs. Each channel is comprised of a DPLL and a Synthesizer.

ZL.30174 with its three ultra-low jitter channels can be used in OTN Transponder OTU-4 applications as shown in Figure 4. To simplify the
block diagram ZL30174 is split into two blocks each containing one PLL. Each PLL here comprises of DPLL with sub 300Hz loop
bandwidth as required by OTN specs and a Synthesizer used to generate required frequency with ultra-low jitter required by Serializers.
The third ultra-low jitter synthesizer is used to generate system clock.

Figure 2 shows one channel (PLLO) used as De-Synchronizer to filter gapped OTN line clock. The gapped clock is generated in demapper
justification block by removing pulses from the extracted OTN line clock. The gapped clock needs to be cleaned from jitter before it can be
used to drive 100G Ethernet CAUI Serializers. The second PLL (PLL1) is used to drive OTN line. It can be set in a free run mode where the
clock is synchronized to free run crystal oscillator used as ZL30174 master clock or the OTN line can be synchronized to 100G client by

synchronizing PLL1 to the Ethernet clock as shown in Figure 2.

% of ZL30174

4x25781.25Mbps 103.125 Gbps
De-

644.53125 MHz

622.08*255/227

99.5328 * 255/227 Gpbs
4 x 24.8832%255/227Gbps

— Serializer o e
Mapper Serializer
e 100G
otu-4 CFP/CFP2 Module and CFP/CFP2 Module Ethernet
— RERGET oTU-4
D= ESIDIRREY Serializer
Serializer —» +/-
justification
622.08%255/227
MHz % of ZL30174
644.53125 MHz 644.53125 MHz
Gapped clock PLLO Jitter free clock

Figure 2. OTU-4 Transponder

An example of phase noise at the output of one of ultra-low jitter synthesizers is shown in following figure.

System

FPhase Noise 5.000dB/ Ref -60.00dBc/Hz
50,00 Carrier 622:95044641Hz _ -2.4777 dBm
- I: 1knz  -108.3128 dBC/Hz
. >2: 10 kHz  -117.0691 dBc/Hz -
0500 3100 knz -124.0220 dec/Hz
4: 1 MHZ -138.7561 gE(;HZ
510 Wiz =149.3505 dBC/HZ N
6 40 MMz -150.4728 dEc/Hz B -
X: start 12 kHz
Stop 20 MHz Tnvert Image
Center 10.006 MHz on
Span 19,988 MHz -
Analysis Range X: Band Marker S L
Analysis Range Y: xang Ma?ker
Intg Noise: -67.5863 dBc / 19.69 Mz N
e Noise: 590.47 prad Misc Setup
33.8314 mdeg
Backlight

RMS Jitrer: 151,073 fsec
8 kHz

Residual FM: 2. 3883 OoN |

Instrument Setup

Service Menu

Product
Information

Help

Return

Figure 3.Phase noise plot for 622.08MHz output clock with 200MHz XO ( 151fs jitter in 12kHz to 20MHz band)
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Pin Diagram

Data Sheet ZL30174

The device is packaged in a 10x10mm 100-pin aQFN.
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All device inputs and outputs are LVCMOS unless described otherwise. The Type column uses the following symbols:
| —input, I, — input with 50kQ internal pull-up resistor, O — output, A — analog, P — power supply pin. All GPIO and
SPI/I2C interface pins have Schmitt-trigger inputs and have output drivers that can be disabled (high impedance).

Table 1 - Pin Descriptions

# Name I/0 Description
Input Reference
Cc2 REFINO_OP Input References 0 to 9 (LVCMOS, LVDS, LVPECL, CML, HCSL). These input
D1 REFIN1_ON references can accept up to ten single ended or up to five differential input signal
E2 REFIN2_1P sources used for synchronization.
F1 REFIN3_1N Each input pair can be programmed to be a differential input or two single ended
G2 REFIN4_2P inputs.
H1 REFIN5_2N
J2 REFING_3P Input frequency range for LVPECL, LVDS, HCSL, CML is from 1 kHz to 900 MHz
K1 REFIN7_3N
L2 REFIN8_4P .
M1 REFIN9_4N Input frequency range for LVCMOS is from 1 kHz to 180 MHz.
Output Clocks
(0] High Performance (Ultra Low Jitter) Outputs 0 to 11 (CML or LVCMOS)
A22 HPOUTO_OP Each output pair can be configured to be CML differential output or two independent
B21 HPOUT1_ON LVCMOS outputs.
Al8 HPOUT2_1P
B17 HPOUT3_1N CML output frequency range is from 1 Hz to 900 MHz.
AJ22 HPOUT4_2P
AH21 HPOUT5_2N LVCMOS output frequency range is from 1 Hz to 180 MHz
AJ18 HPOUTG6_3P
AH17 HPOUT7_3N
F29 HPOUTS8_4P
H29 HPOUT9_4N
L28 HPOUT10_5P
M29 HPOUT11_5N
B7 GPOUTO (0] General Purpose Outputs 0to 1 (LVCMOS).
A8 GPOUT1 LVCMOS output frequency range is from 1 Hz to 180 MHz

Control and Status

B11l

RST b

Power-on Reset. A logic low at this input resets the device. To ensure proper
operation, the device must be reset after power-up. The RST_b pin should be
held low for 2 ms. This pin is internally pulled-up to Vop. User can access device
registers either 500 ms after RST_b goes high, or after bit 7 in register at
address 0x00 goes high which can be determined by polling address 0x00.
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B13
Al12
AJl4
AH15
AD1
AJ6
AJ12

GPIO0
GPIO1
GPIO2
GPIO3
GPIO4
GPIO5
GPIO6

I/0

General Purpose Input and Output pins. These are general purpose pins
managed by the internal processor based on device configuration.
Recommended usage of GPIO include:

DPLL lock indicators

DPLL holdover indicators

Reference fail indicators

Reference select control or monitor

Differential output clock enable (per output or as a bank of 2 or 4 outputs)
High performance LVCMOS outputs enable

Host Interrupt Output: flags changes of device status prompting the processor to
read the enabled interrupt service registers (ISR).

Pins 6:0 are internally pulled down to GND.
If not used GPIO can be kept unconnected.

After power on reset, device GPIO[5:0] configure some of device basic functions,
GPIO[4] sets SPI (low) or 12C (high) control mode, GPIO[3,0] and GPIO[5] set
master clock rate selection. The GPIO[5:0] pins must be either pulled low or high
with an external 1KQ resistor as needed for their assigned functions at reset; or they
must be driven low or high for 500ms after reset, and released and used for normal
GPIO functions.

Refer to section10.5.2 and Table 3 - for how GPIO[5,3,2,1,0] is used to set the
master oscillator frequency.

B27

CNFGSEL

Configuration Select. This pin is three level input which selects one of three
custom configurations on the power up. Custom configurations have to be pre-
loaded by MSCC. If custom configurations are not loaded, this pin is ignored on the
ower up and the device registers are loaded with default values.
Configuration CNFGSEL

0 GND

1 Vob (has to be pulled up with 4.7kQ resistor)

2 Vob /2 or Open

Host Interface

Y1

SCK_SCL

I/0

Clock for Serial Interface. Provides clock for serial micro-port interface. This pin is
also the serial clock line (SCL) when the host interface is configured for I2C mode.
As an input this pin is internally pulled up to Vop. In 12C mode this pin should be
externally pulled high by 1KQ to 5KQ resistor.

AB1

SI_SDA

I/0

Serial Interface Input. Serial interface input stream. The serial data stream holds
the access command, the address and the write data bits. This pin is also the serial
data line (SDA) when host interface is configured for I2C mode. This pin is internally
pulled up to Vop. In 12C mode this pin should be externally pulled high by 1KQ to
5KQ resistor.

W2

SO_ASEL1

I/0

Serial Interface Output. Serial interface output stream. As an output the serial
stream holds the read data bits. This pin is also the 12C address select when host
interface is configured for I2C mode.
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AA2

CS_b_ASELO

Chip Select for Serial Interface. Serial interface chip select, this is an active low
signal. This pin is also the 12C address select when host interface is configured for
12C mode. This pin is internally pulled up to Voo.

JTAG (IEEE 1149.1)

AH7 TDO (0] Test Serial Data Out. JTAG serial data is output on this pin on the falling edge of
TCK. This pin is held in high impedance state when JTAG scan is not enabled.

AH9 TDI Test Serial Data In. JTAG serial test instructions and data are shifted in on this pin.
This pin is internally pulled up to Vop. If this pin is not used then it should be left
unconnected.

AJ10 TRST_b Test Reset. Asynchronously initializes the JTAG TAP controller by putting it in
the Test-Logic-Reset state. This pin should be held low, or pulsed low on power-
up, to ensure that the device is in the normal functional state. This pin is
internally pulled up to Vop. If this pin is not used then it should be connected to
GND.

AH11 TCK Test Clock. Provides the clock to the JTAG test logic. This pin is internally pulled up
to Vop. This pin is internally pulled up to Vpp. If this pin is not used then it should
be connected to GND.

AJ8 T™MS Test Mode Select. JTAG signal that controls the state transitions of the TAP
controller. This pin is internally pulled up to Voo. If this pin is not used then it should
be left unconnected.

Master Clock

AC28 OSCO A-O |Oscillator Master Clock. For crystal operation, a crystal is connected from this pin
to OSCI. Not suitable for driving other devices. For clock oscillator operation, this pin
is left unconnected. If OSCI is not used (MCLKIN is used) this pin is left unconnected.

AB29 OsCl Oscillator Master Clock. For crystal operation, a crystal is connected from this pin
to OSCO. For clock oscillator operation, this pin is connected to a clock source.
Supported Crystal/Oscillator frequencies: 10 MHz, 20 MHz, 24.576 MHz, 25 MHz,
49.152 MHz, 50 MHz, 98.304 MHz, 100 MHz, 114.285 MHz,125 MHz.

If 98.304 MHz, 100 MHz, 114.285 MHz or 125 MHz is available then the system
PLL can be used as a third synthesizer.
If OSClI is not used (MCLKIN is used), it should be pulled-up or pulled-down.

w28 MCLKIN_P Differential Oscillator Master Clock This input is connected to a differential clock

Y29 MCLKIN_N oscillator. Supported oscillator frequencies: 98.304 MHz, 100 MHz, 114.285 MHz,
125 MHz, 200 MHz.

If the differential master clock input is not used, MCLKIN_P and MCLK_N should be
pulled low.
Miscellaneous
P1 ICO A-1/0 |Internal Connection Leave unconnected.
A6 IC5

AC2 IC6

AF1 IC7

AG2 IC9
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AD29 IC3 Internal Connection Connect to GND.
AE28 IC4

U2 IC1 Internal Connection Pull-down with 1KQ resistor or connect directly to ground.

AE2 IC8

Power and Ground

T1 VDD_DRI Positive Supply Voltage. Connect to +1.8Vpc. Associated with core operation
(internal regulator block). Refer to section 10.6.5 for more details.

R2 VREG_OUT Positive Supply Voltage Connect to an external capacitor to ground. Connect to an
external 340Q resistor to ground. Connect to an external 150Q resistor to VDD_DRI
(pin T1). 340Q and 150Q resistors are required only for devices with chip_revision_id
equal to 0 or 1. For devices with chip_revision_id equal to 2 these resistors are
optional. Refer to section 10.6.5 for more details. Associated with core operation
(internal regulator block).

AH5 VDDC Positive Supply Voltage Connect to VREG_OUT (pin R2). Associated with core
operation.

V1 VDD Positive Supply Voltage. Connect to +2.5 Vpc or +3.3Vpc. Associated with Control
AH3 & Status signals (GPIO[4:6]), Host Interface signals, JTAG signals, Input Reference
Al10 signals, Output Clocks (GPOUTJ0:1]) signals, and core operation.

B5

B3
A26 VDD_HSO0_0 Positive Supply Voltage. Connect to +1.8Voc. Associated with core operation of
A24 VDD_HSO0 2 synthesizer 1.

B25 VDD_HSO0_1 Positive Supply Voltage. Connect to +2.5 Vpc or +3.3Vpc. Associated with core
Cc28 VDD_HSO0_3 operation of synthesizer 1. The choice of +2.5 Vpc or +3.3Vbc must be the same

across all synthesizers.
D29 VDD_HSO0 Positive Supply Voltage Connect to +2.5 Voc if the device is powered by 1.8Voc
/+2.5 Vpc. Connect only to an external capacitor to ground if the device is powered by
1.8Vbc /+3.3 Voe. Associated with core operation of synthesizer 1.

AH25 VDD_HS1 0 Positive Supply Voltage. Connect to +1.8Voc. Associated with core operation of

AJ26 VDD HS1 1 synthesizer 2.

AH27 VDD_HS1_2

AJ24 VDD_HS1_3

AG28 VDD_HS1 4 Positive Supply Voltage. Connect to +2.5 Vpc or +3.3Vpc. Associated with core
operation of synthesizer 2. The choice of +2.5 Vpc or +3.3Vpc must be the same
across all synthesizers.

AF29 VDD_HS1 Positive Supply Voltage Connect to +2.5 Voc if the device is powered by 1.8Voc
/+2.5 Vpc. Connect only to an external capacitor to ground if the device is powered
by 1.8Vpc /+3.3 Vbc. Associated with core operation of synthesizer 2.

T29 VDD_SYS 0 Positive Supply Voltage. Connect to +2.5 Vpc or +3.3Vpc. Associated with core
V29 VDD_SYS _1 operation of synthesizer 3 (system PLL). The choice of +2.5 Vpc or +3.3Vbc must be

the same across all synthesizers.

R28 VDD_SYS _2 Positive Supply Voltage. Connect to +1.8Vpc. Associated with core operation of
P29 VDD_SYS _3 synthesizer 3 (system PLL)

E28 VDD_SYS 4
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u28 VDD_SYS Positive Supply Voltage Connect to +2.5 Voc if the device is powered by 1.8Voc
/+2.5 Vpc.Connect only to an external capacitor to ground if the device is powered by
1.8Vbc /+3.3 Vpe. Associated with core operation of synthesizer 3 (system PLL).
B23 VDD_HPO Positive Supply Voltage Connect to +1.8Vpc or +2.5 Vpc or +3.3 Vbc
B19 VDD_HP1 These pins are used to power high performance outputs. Each pin can be connected
AH23 VDD_HP2 to different supply voltage.
AH19 VDD_HP3
G28 VDD_HP4
K29 VDD_HP5
B15 VDD_RI Positive Supply Voltage Connect to the highest supply voltage: +2.5 Vpc or +3.3
Vpc. Associated with Control & Status signals (RST_b, GPIO[0:3]) and core operation
(internal regulator block).
Al4 VDD_RO Positive Supply Voltage. Connect to +1.8Vbc. Associated with core operation
(internal regulator block).
N2 VSS Ground. 0 Volts.
Al4
B9
Ad
AH13
A20 VSS_HPO Ground. 0 Volts.
Al16 VSS_HP1
AJ20 VSS_HP2
AJ16 VSS_HP3
J28 VSS_HP4
N28 VSS_HP5
AA28 VSS_0OSC Ground. 0 Volts.
E-Pad VSS Analog Ground. 0 Volts.
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10 Hardware Functional Description

10.1 Input References

10.1.1 Input Sources

The device has twelve input sources: ten input references (ten single ended or five differentials), and two oscillator
clock sources (one single ended or one differential).

The device master clock frequency is configured on reset via external voltage levels on GPIO[5,3,2,1,0] pins as
described in the pin description section.

The device synchronizes (locks) to any input reference which is a 1 kHz multiple, or it synchronizes (locks) to any
input reference which is an M/N x 1 kHz multiple (FEC rate) where M and N are 16 bits wide. . In some cases M/N x 1
Hz, M/N x 10 Hz and M/N x 100 Hz is supported.

The device input reference frequency is programmed during initialization. The input reference frequency can be
changed when the input reference is not the active source for a DPLL.

The device accepts an input reference with a maximum frequency of 180 MHz through single ended LVCMOS input
or 900 MHz frequency through differential inputs.

If the frequency of an input reference exceeds 400 MHz, the reference must be internally divided by 2 before being
fed to DPLL (Refer to ref_config registers).

10.1.2 Input Reference Monitoring

The input references are monitored by reference monitor indicators which are independent for each reference. They
indicate abnormal behavior of the reference signal, for example; drift from its nominal frequency or excessive jitter.
10.1.2.1 Input Loss of Signal Monitor (LOS)

LOS is an external signal, fed to one of ZL30174 GPIO pins. LOS is typically generated by a PHY device whose
recovered clock is fed to one of the reference inputs. The PHY device will generate a LOS signal when it cannot
reliably extract the clock from the line. The user can set one of GPIO pins as a LOS input by programming
corresponding GPIO register.

The GPIO inputs are read approximately every 10 ms, except with using system PLL bypass mode with 100 MHz
oscillator where they are read approximately every 25 ms.
10.1.2.2 Input Coarse Frequency Monitor (CFM)

The CFM monitors the input reference frequency for 1.25 ms so that it can quickly detect large changes in frequency.
CFM limit for each input reference can be selected in ref_cfm mailbox register with range from 0.1% to 50%. If the
CFM limit is exceeded, then CFM failure is declared for corresponding reference.

For frequencies below 16 kHz, the CFM and SCM limits should be set to the same value for proper operation.
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10.1.2.3 Input Precise Frequency Monitor (PFM)

The PFM block measures the frequency accuracy of the reference and updates the indicator bit. To prevent PFM
from being false triggered by jitter/wander at the reference input, PFM averages frequency for more than 10 second
period and indicate failure when the measured frequency exceeds limit specified in ref_pfm_disqualify register. To
ensure an accurate frequency measurement, the PFM measurement interval is re-started if phase or frequency
irregularities are detected by SCM or CFM. The PFM provides a level of hysteresis to prevent a failure indication from
toggling between valid and invalid for input references that are on the edge of the acceptance range. . PFM limit
should be set as described in ref_pfm_disqualify and ref_pfm_qualify mailbox registers.

When determining the frequency accuracy of the reference input, the PFM uses the external master clock oscillator’s
frequency as its reference. As a result, the actual acceptance and rejection frequencies can be offset with respect to
the external oscillator’s output frequency. This is accounted for in the acceptance and rejection requirements as
described in Telcordia GR-1244 section 3.4.1. An example of the acceptance and rejection ranges for Stratum 3
application (acceptance in the range of +/- 9.2 ppm, rejection at +/- 12 ppm) given a +/- 4.6 ppm freerun frequency
accuracy of a Stratum 3 reference oscillator is shown in Figure 5.

-16.6 -13.8 -12 9.2 -74 -4.6 0ppm +4.6 +7.4 +9.2 +12 +13.8  +16.6

3

7

]
T
|
|

0 ppm master :

|

| | | |
T T T T
| | | |
| | | |
L —
) I |
clock (OSCi) I | ! !
offset Reject Accept : :Accept Reject: :
| | | | |
-4.6 ppm master : : : : :
clock (OSCi) * :|’ I | + + ' I
offset Reject Accept : I Accept Reject : :
| | | |
+4.6 ppm master
clock (OSCi) + + I
offset Reject Accept Accept Reject

Figure 5. Stratum 3/G.8262 Option | Frequency Acceptance and Rejection Ranges

10.1.2.4 Input Single Cycle Monitor (SCM)

This detector measures the rising to rising edge and falling to falling edge periods of the input reference. If either
exceeds the predefined SCM limit then a SCM failure is declared. The SCM limit for each input reference can be
selected in the ref_scm mailbox registers with range from 0.1% to 50%. The limits are input frequency dependent.
Please refer to the description in ref_scm mailbox register.

For frequencies below 16 kHz, the CFM and SCM limits should be set to the same value for proper operation.

For frequencies above 400 MHz, SCM (and the GST) should not be used.
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10.1.2.5 Input Guard Soak Timer (GST)

When selected, the guard soak timer adds extra time to qualify and disqualify a reference. The default time to wait to
qualify a reference is 50 ms after the CFM and SCM limits have been satisfied. When disqualifying a reference, the
time starts after a CFM or SCM failure is detected and before the reference is disqualified. The default disqualification
time is 4 times the qualification time. A PFM failure does not affect this timer.

When a reference is currently qualified and a failure occurs, the timer for disqualification is started. When the timer
reaches the programmed threshold the reference is dis-qualified. If at any time between the starting of the timer and
reaching the programmed threshold the input reference returns to a good state then the disqualification timer is reset.

When a reference is currently disqualified and the reference returns to good status, the timer for qualification is
started. When the timer reaches the programmed threshold the reference is qualified. If at any time between the
starting of the timer and reaching the programmed threshold the input reference returns to a failure state then the
qualification timer is reset.

For frequencies above 400 MHz, the GST should not be used because the single cycle monitor (SCM) will never be
valid.

It is possible to mask an individual reference monitor from triggering a reference failure by setting corresponding bits
in ref_mon_mask register.
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10.1.2.6 Input Reference Monitoring Interrupt Generation

Block diagram describing how reference monitoring block interact and how they generate an interrupt is shown in
Figure 6. As can be seen from the block diagram the reference monitoring interrupt generation is separate from
reference monitoring DPLL control which is described in the next section. The purpose of this is to allow user full
flexibility during forced reference (manual) control.

ref_mon_status[0]
GPIO: LOS Input
ref_mon_mask[0]

GPIO: SCM Failure
ref_mon_status[1]

Single Cycle
Monitor ref_mon_mask[1] o K
-

l GPIO: GST Failure

ref_mon_status[3]

Guard Soak \
Timer ref_mon_fail_mask[3]

ref_irq_active_7_0

GPIO: Ref Failure
GPIO: CFM Failure
ref_mon_status[2]

[E— ¥

Coarse Frequency

Monitor ref_mon_fail_mask[2]

Precise Frequency
Monitor

ref_mon_fail_mask[4]

Reference Monitor
Module

to DPLLs

Figure 6. Reference monitoring interrupt generation

10.1.3 Input Gapped Clocks
The device supports locking to input gapped clocks.

10.1.4 Input Buffers

The device has ten single ended reference inputs REFIN[0:9] and each reference input pair
REFIN[2n])/REFIN[2n+1]can be used as a differential input for the total of five differential inputs. By default all
reference inputs are single ended. This can be changed by programming ref_config register.

Each input pair REFIN[2n]/REFIN[2n+1] can terminate two LVCMOS inputs, one differential input or two
LVDS/LVPECL/HCSL inputs where only the positive signal of differential pair if fed to the input pins as shown in
Figure 7.

Figure 7b shows how each input pair can terminate two LVCMOS inputs where the supply voltage of LVCMOS
drivers is the same as the VDD of MSCC device (3.3V or 2.5V).

Figure 7c shows how to terminate two differential inputs by taking only the positive signal out of each differential pair.
In this case the device’s common mode voltage (VREF-PECL) is set at 55% of VDD so the common mode voltage
will have to be created with external biasing resistors (10k in parallel with 12.7k) as in Figure 7c which shows an
example how to terminate CML signals—CML drivers require 50 Q pull-up resistors to VDD. For other differential
formats 50 Q resistors should be replaced with appropriate termination resistor(s): LVPECL with 127 O and

82 Q resistors connected in Thevenin termination, source terminated HCSL does not need any termination and LVDS
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with 100 Q resistor between p and n. It should be noted that common mode voltage is different for differential input
(Figure 7a) where it needs to be between 1.1V and 1.2V. If only one of the inputs in the P/N pair needs to be single
ended LVPECL and the other needs to be set as a standard LVCMOS than single ended LVPECL should be
connected to the N input and standard LVCMOS on the P input. If the second input is unused than it should be left
unconnected.

Figure 7d shows how each input pair can terminate two LVCMOS inputs where the supply voltage of their drivers is
lower than the VDD of MSCC device. This is very usefull in applications where input references are sources from a
device with low output voltages (1.2V, 1.5V, 1.8V, or 2.5V). The input pair needs to be set into single ended LVPECL
mode and the external Thevenin termination resistors (90 Q and 110 Q) need to provide biasing (55% of VDD) and
50 Q transmission line termination. The series termination resistors Rs should be inserted at the source and the sum
of their resistance and internal resistance of the driver should match the characteristic impedance of the transmission
line (50 Q). The table below Figure 7d provides commonly used values for series termination resistors but the user
should always use the recommended serier termination for the particular driver.

The input frequency range for differential inputs (Figure 7a, Figure 7c and Figure 7d) is: 1 kHz to 900 MHz; for single
LVCMOS ended inputs (Figure 7b) is: 1 kHz to 180 MHz.
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REFIN[2n] L
________ . diff or singleended LVPECLO,
—é) ) 45_4’}/050, HCSLO, CMLO
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Differential 1000 % :_ %
|
—F) )
REFIN[2n+1]
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a)
—A) —
LVCMOS 1 T
REFIN[2n]| - — -
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REF|N[2I’1+1] I~ Mos1
———————— » L
LVCMOS 2
—F —
2xLVCMOs Example ref config[2:1]=00 (address 0x058D)
VDD b)
50Q
—0 VDD _
. . VDD
Differential 1 10k312.7
50Q __|| ________ single en:eC(SjL;vE’;cLLg, LVDSO,
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VDD M REFIN[2n+1 VREF-PECL = 0.55 * VDD
500 " % % -—-
12.7k single ende
—9 10k + | = ng[|>51, :;LIL,V(;EACLLIL
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Differential 2 VDD
50Q
—0 VREF-PECL = 0.55 * VDD
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o 0.1 uF 900%1100%
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d)

Figure 7.Input buffers & termination
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When terminating LVPECL signal, it is necessary either to adjust termination resistors for DC coupling or to AC

couple the LVPECL driver because differential inputs have different common mode (bias) voltage than LVPECL
receivers as shown in Figure 8. Thevenin termination (182 Q and 68 Q resistors) provide 50 Q equivalent termination
as well as biasing of the input buffer for DC coupled line. For AC coupled line, Thevenin termination with 127 Q and
82 Q resistors should be used as shown in Figure 8. The value of the AC coupling capacitors will depend on the
minimum reference clock frequency. The value of 10 nF is good for input clock frequencies above 100 MHz. For

lower clock frequencies capacitor values will have to be increased accordingly.

3.3V/2.5V

gsz Qg182 Q

[>

680 > 680 MSCC Device

S W

—) 2,=500
5 2,=50Q

3.3v/2.5V

;27 Qg127 Q

10 nF

2,=500Q

>

2000 2000
820 > 820 MSCC Device

10 nF
2,=500Q

M

Figure 8. Differential DC and AC Coupled LVPECL Termination
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Terminations for DC and AC coupled LVDS lines are shown in Figure 9. Differential input biasing is provided by
LVDS driver in case of DC coupling whereas for AC coupling biasing is generated by 12 kQ and 8.2 kQ resistors. In
both cases, the line is terminated with 100 Q resistor.

== ">

MSCC Device

3.3V/2.5V

\ /]
‘ 22500 ) \
100 Q
2,=500 )| \
O )i ‘

MSCC Device

8.2KQ 8.2 KQ

Figure 9. Differential DC and AC Coupled LVDS Termination

Transmission line should be terminated at the source with 22 Q resistor as shown in Figure 10.

220
LVCMO:! 0 2,=500Q )7

MSCC Device

Figure 10.  Single Ended LVCMOS Termination
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10.2 Digital Phase Locked Loop (DPLL)
The device supports four independent digital PLL modules. All available DPLLs are enabled by default. Each DPLL
can be enabled/disabled through the host registers.

10.2.1 DPLL Input Monitoring Masks

Each DPLL has its own reference switching (dpll_ref_sw_mask) and holdover (dpll_ref_ho_mask) mask mailbox
registers which are used to prevent reference monitoring circuit form triggering DPLL to switch references or to go
into the holdover state. Please note that the GST bit should not be unmasked ( GST trigger enabled) without
unmasking either the SCM or the CFM or both hits. The reference switching mask is used only in the automatic
control mode. In forced reference mode this register is ignored. The holdover mask register is active in both:
automatic and forced reference modes.

Refer to the dpll_priority_1_0 through dpll_priority_9_8 mailbox register,

10.2.2 DPLL Input Reference Priority

Every reference is assigned a local priority value (0 to 10) to allow system designers to specify the priority of each
input references. The priorities are relative to each other, with lower value numbers being the higher priority. Value
“1111" disables the ability to select the reference (i.e., don’t use for synchronization). If two or more inputs are given
the same priority number, the input is selected based on the reference naming convention (i.e., ref0 is higher priority
than refl). The default reference selection priority is equal to its reference number (i.e., ref0 is highest priority and
refl0 is the lowest priority).

When two references have the same priority they will not revert to each other (as reference availability change), but
they will revert to a reference with a higher priority when it is available.

10.2.3 DPLL Input Pull-In, Hold-In Range
Pull-in/hold-in range is programmable in the dpll_range mailbox register. When the input reference input exceeds the
pull-in hold-in limit a notification may be generated. Refer to flhit parameter in the register map.

10.2.4 DPLL Input Tolerance Criteria

Input tolerance indicates that the device tolerates certain jitter, wander and phase transients at its input reference
while maintaining outputs within an expected performance and without experiencing any alarms, reference switching
or holdover conditions. Input tolerance is associated with input reference source characteristics and the standards
associated with input reference type.

10.2.5 DPLL Input Advance & Delay

The DPLL phase may be advanced or delayed in units of nanoseconds using dpll_tie_data_x, dpll_tie_ctrl_x
dpll_tie and dpll_tie_wr_thresh mailbox registers. This phase adjustment feature acts as if the input signal was
ahead or behind its true location by the programmed amount; therefore any changes to the phase adjustment are
filtered through the DPLL bandwidth. There is no lifetime limit to the range. The value applied will be retained for all
inputs and all modes of operation of the DLL, and is only cleared by the user.
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10.2.6 DPLL Input Phase Slope Limiter

A sudden phase change at the input of the DPLL can occur due to reference rearrangement upstream the timing
chain. While most modern devices (DPLL) can perform hitless switch between references, telecom standards (ITU-T
G.8262 for example) provision for relatively large phase changes. For example ITU-T G.8262 Option 1, allows for up
to 1000ns phase change within 15 second window (Requirement 11.1 Short-term phase transient response). The
response of DPLL to such phase transient will be governed by the DPLL'’s loop bandwidth—narrower the loop
bandwidth the slower the phase change at the output.

Some applications may be sensitive to fast phase transients and mitigating them with the DPLL loop bandwidth
reduction may not be possible (the loop bandwidths are generally restricted to a specific range in compliance with a
standard). In such cases MSCC device offers Phase Slope Limiter block which limits the slope of the phase change
fed to the device.

The value of Phase Slope Limiter can be adjusted in dpll_psl| mailbox register from 1ns/s to 65535ns/s. These low

PSL values may be very useful to slow incoming clock transients, or to limit the frequency offset (compared with the

master clock). Care must be taken when setting a low PSL value that the oscillator is sufficiently stable. Care must
also be taken when wander transfer is important that the PSL does not impact any expected input-to-output wander

transfer behavior.

When the input reference input exceeds the phase slope limit and the phase slope limit engages a notification may be
generated. Refer to pslhit parameter in the register map.
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10.2.7 DPLL Core Mode

The DPLL in the device support five modes: freerun, forced holdover, automatic, forced reference lock and
numerically controlled oscillator (NCO). To lock the DPLL to a reference, automatic or forced reference mode should
be used. In each of the locked modes, there are three states: acquiring, locked and holdover. The acquiring state is
temporary state between the availability of a reference and the completion of the locking process. In the automatic
mode, the DPLL may transition between the states depending on the availability of the references. In forced
reference mode, the device will go into holdover if the reference selected is unavailable even if other references are
available. The availability of a reference is determined by the reference qualification process. In the holdover mode or
holdover state, the device provides output clocks which are not locked to an external reference signal, but are based
on an estimate of the frequency during the previous time in the locked state. To force the DPLL into the holdover
state even with good references present, the forced holdover mode is used.

Data Sheet ZL30174

In addition, the DPLL can be put into the freerun mode. This is used when the synchronization to a reference is not
required or is not possible. Typically, this is used immediately following system power-up. In the freerun mode, the
device provides timing and synchronization signals which are based on the master clock frequency only, and are not
synchronized to the reference input signals. The freerun accuracy of the output clock is equal to the accuracy of the
master clock. So if a £20 ppm freerun output clock is required, the master clock must also be 20 ppm.

The freerun mode:

e The DPLL has to generate all its output clocks based only on the device master clock input.
e The DPLL will not lock or switch to a reference or go into holdover.
e The reference switch mask and the reference holdover mask are ignored.

The forced holdover mode:

e Allreferences are ignored and the DPLL has to go to holdover (based on last selected reference)
e The reference switch mask and the reference holdover mask are ignored.

The forced reference lock mode:

The DPLL will try to lock to the host-specified reference.

The reference switch mask is ignored. No reference switching will be performed.

If the holdover mask is set, then the device will switch to holdover if the selected reference fails.

If the holdover mask is not set, then the device will attempt to lock to the selected reference, even if it is failing
one of the reference monitors. The input frequency tracking will be limited by the pull-in/hold-in settings of
the DPLL.

The automatic mode:

e Reference selection and holdover is automatically handled by the device, based on the holdover and
reference switch masks, and the reference priority.

o If the reference switch mask is set, then reference will be selected based on availability and priority. If all
enabled references are bad, then the device will enter holdover.

¢ If holdover mask is set (and ref. switch mask cleared), then device switches to holdover on ref failure.

e If neither the reference switch nor the holdover masks are set, then device will keep trying to lock to a failed
reference. The input frequency tracking will be limited by the pull-in/hold-in settings of the DPLL.

The NCO mode:
e The DPLL is run in freerun mode. The output clock is the requested synthesizer frequency with an offset
specified by the dpll_df_offset register. This write-only register will change the output frequency of the DPLL.
10.2.8 DPLL Status Indicators

The DPLL provides lock and holdover indicators using the default lock indicator conditions. There are two major
status indicators: LOL (Loss of Lock) and HO (Holdover) which may be used with the following truth table

nLOL HO State
0 1 Holdover
0 0 Acquiring
1 0 Locked

Table 2 - DPLL Status Indicators
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10.2.9 DPLL Bandwidth (Jitter/Wander Transfer)

The DPLL loop bandwidth is programmable from 14 Hz to 470 Hz. The DPLL bandwidth is typically programmed
during initialization. When changing the bandwidth dynamically, it is recommended to put the DPLL to Holdover mode
first and then change the bandwidth. After the bandwidth has been changed, the DPLL should be set to the Normal
mode.

Loop bandwidth is set by programming the dpll_bw_fixed mailbox register for one of five loop bandwidths: 14 Hz, 29
Hz, 61 Hz, 130 Hz, or 380 Hz. Additionally there is support for 470 Hz.

The DPLL locks to an input reference and provides a stable low jitter output clock when the selected loop bandwidth
is less than 1/30th the input reference frequency. As an example, a DPLL fed with a 19.44 MHz reference can have
loop bandwidth up to the maximum (470 Hz).For 1 kHz input reference, the DPLL loop bandwidth can be up to 14 Hz.
For 8 kHz reference the recommended maximum loop bandwidth is 61 Hz.

10.2.10 DPLL Programmable Damping & Phase Gain

The device supports programmable damping & phase gain using the dpll_damping mailbox register. A common
value would be the default value of Ox5 for gain peaking < 0.1 dB.
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10.2.11 DPLL Lock Time

The lock time is dependent on employed loop bandwidth. The device has a lock time of less than 2sec for loop
bandwidths larger or equal than 14 Hz and the phase slope limit set to unlimited. For the other loop bandwidths and
phase slope limits please refer to DPLL Performance Characteristics* Table.

There is some configurability of the lock thresholds for phase stability and duration. Refer to dpll_lock_phase and
dpll_lock_period mailbox registers for more details.

10.2.11.1 DPLL Fast Lock

It is recommended that the fast lock mode be enabled when phase slope limiting is used. It should be disabled with
an unlimited PSL. This can be done in the dpll_fast_lock_ctrl mailbox register.

10.2.12 DPLL Hitless Reference Switching

Referring to Table 53 - the device is able to switch between input references with typical performance of 0.6 ns well
below the ITU-T G.8262 specifications. Note that the device will transition through the holdover state when switching
between input references. The switching between input references may be fully automated when an old input
reference fails (is disqualified) and a new input reference is available (is qualified).
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10.2.13 DPLL Holdover Capability

10.2.13.1 Holdover Stability

The DPLL initial holdover accuracy is documented in Table 53 - . The initial holdover accuracy depends on the core
DPLL filter bandwidth as well as the additional holdover filter bandwidth and holdover storage delay.

e |Initial accuracy of 2 ppb when the core DPLL filter bandwidth is higher (line card applications)

10.2.13.2 Hitless Entry & Exit from Holdover

Referring to Table 53 - the device has typical entry into holdover of 0.6 ns and typical exit from holdover of 0.6 ns,
well below the ITU-T G.8262 specifications. The entry & exit into holdover may be fully automated when an old input
reference fails (is disqualified) and a new input reference is available (is qualified).

10.2.13.3 Additional, Post-DPLL Holdover Options

In addition to the holdover benefits gained through the DPLL filter bandwidth there is a separate holdover filter
bandwidth and holdover storage delay controlled using dpll_ho_filter and dpll_ho_delay registers.

The post-DPLL holdover filter bandwidth may be set very narrow even when the core DPLL bandwidth is higher or
the local oscillator is less stable. The post-DPLL holdover filter bandwidth may be set as low as 1.7 mHz, which
provides great benefits for holdover because the minimum loop bandwidth of the DPLL is 14 Hz.

The post-DPLL holdover storage delay is a history of the previous post-DPLL holdover filter bandwidth values. When
the DPLL enters holdover it may use the most recently computed holdover value, or may go back in history to an
earlier value. If a transient has just occurred on an input reference, causing the entry to holdover, it would be
beneficial to use a holdover value that was computed before the start of the transient. Therefore the holdover storage
delay is generally set based on the expected types of transients on the input references. Care should be taken not to
go excessively back in time using the holdover storage delay register as the local oscillator may have drifted from that
location due to temperature or ageing effects. The user may select a holdover storage value over one hour back in
time

10.2.13.4 Additional, Post-DPLL Holdover Filter Details

If the input reference is noisy (have jitter and wander), the quality of holdover value will depend on jitter and wander
and on loop bandwidth of the DPLL because the holdover value is taken from the DPLL low pass filter. Lower the
loop bandwidth-better the attenuation of the noise and more accurate holdover value. As explained previously,
narrower loop bandwidth require more stable (more expensive) master clock and require longer lock time. Holdover
filter solves this problem because it is not part of the loop as shown in the simplified block diagram in Figure 11 so it
can be freely adjusted without affecting any loop parameters.

Holdover
Filter
Input Refl
Input Ref2
P I m Low ’ Digitaly
! PD Pass ‘o—~o— Controlled
i Oscillator
Input RefN ) Filter :

Figure 11.  Simplified block diagram of the holdover filter

The functionality of the holdover filter can be illustrated with the following example.
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Noise at the input reference /\ /\ % /\ >
Example f = 14Hz \/ \/‘ \/1/f \/ t

Frequency deviation from nominal

Noise at the output of the PLL

DPLL loop bandwidth = 14 Hz N \/‘ N >

Noise at the output of the holdover >
filter 1/

Figure 12. Benefits of holdover filter

If the input reference is modulated by a sine wave jitter, the instantaneous frequency of the input clock will also
change in the sine wave fashion. This is shown in the top plot of the Figure 12. If the loop bandwidth of the DPLL is
set to 14 Hz and if the jitter happens to have same frequency, the output of the DPLL will pass the jitter with 3dB
attenuation and the output frequency will deviate 3dB less than the input frequency (middle plot). If the DPLL goes
into holdover state its output frequency will be equal to the nominal frequency only at zero crossing of the sine wave
which is highly unlikely. Hence assuming the jitter frequency is constant, the holdover value will depend on the
amplitude of the input jitter—higher the amplitude lower the initial holdover accuracy. Deviation of the frequency can
be calculated as

Dfm = z* fm * ja [ in Ulpp]
where the fm is frequency of the jitter (14 Hz in our example) and ja is jitter amplitude in unit intervals .

If we insert an additional filter (holdover filter) which is not part of the loop we will be to filter jitter without affecting the
loop performance. Now when DPLL goes into holdover it will take value from holdover filter which is much more
accurate (closer to nominal) than the value from the loop filter.

When holdover filter is enabled the Digitally Controlled Oscillator will use value from holdover filter (position 2 of the
switch). Holdover filter bandwidth can be set in dpll_ho_filter mailbox register. If the value in this register is 0x00 the
holdover filter is not used—holdover in this case is based on DPLL loop bandwidth.

10.2.13.5 User Holdover Compensation Support

The user may provide advanced holdover compensation schemes to reduce the effects of temperature variation or
ageing of the local oscillator while in the holdover state or holdover mode. To support this operation the DPLL has
several support tools.

During locked operation the user may read the core DPLL frequency offset. With this information the user may learn
the ageing characteristics of the local oscillator. Additional, when combined with a temperature sensor, the user may
learn the temperature characteristics of the local oscillator. Refer to dpll_df_offset_x and dpll_df_ctrl_x registers
for more details.

The user may control the frequency offset by switching the DPLL mode to NCO (seeded with the initial holdover
frequency offset value) and writing frequency offsets to the device. Refer to dpll_df_offset_x and dpll_df_ctrl_x
registers for more details.
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10.2.14 DPLL Supervision & Management

10.2.14.1 DPLL Management Mode Comparisons

In un-managed mode of operation, the DPLL state (locked, holdover, acquiring) and the selected reference is
automatically set by the internal state machine of the device. It is based on availability of a valid reference and on the
reference’s selection priority.

In managed mode of operation, the DPLL state and the selected reference is manually set by the user.

The device allows for a smooth transition from in and out of the two modes of operation. Hence if the DPLL was in
managed mode, for example locked to Ref2 reference and switched to un-managed mode of operation, then the state
machine continues managing the DPLL, locked to the Ref2 and it will not force reference switching to any other
reference unless a change in the Ref2 input conditions occurs that necessitate a change to an alternate input
reference.

Each DPLL has its own independent state control and reference selection state machine.

10.2.14.2 DPLL Unmanaged Mode

The un-managed mode combines the functionality of the normal state with automatic holdover and automatic
reference switching. In this mode, transitioning from one mode to the other is controlled by the device internal state
machine.

The on-chip state machine monitors the DPLL status bits, and based on the status information the state machine
makes a decision to force holdover or to perform reference switch.

The reference switching state machine is based on the internal clock monitoring of each of the available input
references and their priorities.

The state machine selects a reference source based on its priority value defined in a control register and the current
availability of the reference. If all the references are available, the reference with the highest priority is selected; if this
reference fails, the next highest priority reference is selected, and so on.

In un-managed mode, the state machine only reacts to reference failure indicators and performs reference switching
anytime one of the following conditions takes place assuming they are not masked with their corresponding mask
bits:

e LOS detected a failure and refswitch mask LOS is at logic “1”

e SCM detected a failure and refswitch mask SCM is at logic “1”

e CFM detected a failure and refswitch mask CFM is at logic “1"

e PFM detected a failure and refswitch mask PFM is at logic “1"

e GST is triggered and refswitch mask GST is at logic “1"

In un-managed mode, the device automatically selects a valid reference input. If the current reference used for
synchronization fails, the state machine switches to another available reference. If all the available references fall,
then the device enters the holdover state under one of the following conditions if they are not masked with their
corresponding mask bits:

e LOS detected a failure and holdover mask LOS is at logic “1”

e SCM detected a failure and holdover mask SCM is at logic “1”
e CFM detected a failure and holdover mask CFM is at logic “1"
e PFM detected a failure and holdover mask PFM is at logic “1"
e GSTis triggered and holdover mask GST is at logic “1"

In un-managed mode of operation, the state machine automatically recovers from holdover when the conditions to
enter auto-holdover are not present.

The reference selection is based on reference priority. The current active reference for each DPLL can be read from
DPLLx Reference Selection Status register.

If neither the reference switch nor the holdover masks are set, then device will keep trying to lock to a failed reference
subject to the limits of the pull-in/hold-in range.

10.2.14.3 DPLL Managed (Manual) Mode

In managed mode, the device does not auto-select between different reference inputs. The user specifies which
reference to use for synchronization and if it fails the DPLL enters the auto-holdover state without switching to
another reference.

The user (external uP) monitors the device status bits. Based on the status information, the user makes a decision to
force holdover or to perform reference switch. In managed mode the active reference input is selected based on
reference selection control bits. If the user sets the device to lock to a failed reference, the device stays in auto-
holdover and only locks to that reference if it becomes valid.
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The state machine only reacts to failure indicators and goes into auto-holdover under one of the following conditions if
they are not masked with their corresponding mask bits:

LOS detected a failure and holdover mask LOS is at logic “1”

SCM detected a failure and holdover mask SCM is at logic “1”
CFM detected a failure and holdover mask CFM is at logic “1"
PFM detected a failure and holdover mask PFM is at logic “1"
GST is triggered and holdover mask GST is at logic “1"

The state machine automatically recovers from auto-holdover when the conditions to enter auto-holdover are not
present.

Time critical transitions for entry into auto-holdover and exit from auto-holdover are managed by the internal state
machine. A change of the reference select bits triggers an internal state transition into auto-holdover and then an
exit into Normal state and locking to the new reference.

If neither the reference switch nor the holdover masks are set, then device will keep trying to lock to a failed reference
subject to the limits of the pull-in/hold-in range.

10.2.15 DPLL Jitter/Wander Generation

The wander generation is dominated by the high-pass filter characteristics of the local oscillator above the
programmed DPLL filter bandwidth.

The jitter generation performance is provided in Output Clocks Jitter Generation section.

10.3 Input-Output Conversions

10.3.1 Input to Output and Output to Output Phase Alignment

10.3.1.1 Phase Alignment Control

When the output clock is locked to a jitter free and wander free input clock, input to output latency is expected to have
a typical error of 0 nsec. This is accomplished within the device using advanced, automatic precision input-output
alignment routines at initialization.

Additionally, there are user accessible phase adjustments that allow for input to output and output to output latency
corrections to compensate for PCB load delay, as detailed in section 10.2.5 DPLL Input Advance & Delay and section
10.4.3 Output Skew Management.

10.3.1.2 External Feedback

The PLL architecture allows for implementation of an external feedback (external output clock phase sense) of the
PLL path that is fed through one of the available references. Such external feedback would allow for dynamic
changes of PCB routing and external buffer delay caused by changes in temperature.

It is recommended that the DPLLs be fully configured before enabling external feedback. If a synthesizer or DPLL in
the external feedback path need to be reconfigured, disable external feedback before changing the parameters and
then enable external feedback.

Refer to ext_fb_ctrl and ext_fb_sel registers.
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10.3.2 Rate Conversion Function and FEC Support

The DPLL provides up scaling and down scaling functions. It has the ability to switch from normal rate (before FEC is
negotiated) to FEC rate and vice versa.

The DPLL supports:

Simple rate conversion (i.e., take in 19.44 MHz and create 255/238 FEC SONET/SDH clock of 666.51 MHz),

Double rate conversion (i.e., take in 19.44 MHz, create FEC 10GbE clock of 644.5313, which is 66/64 rate
converted 625 MHz, or create 690.5692 which is 255/238 x 66/64 rate converted 625 MHz)

The following is just an example of the frequencies that can be supported at the input and output independently
(many more frequencies can be supported):

GbE:

e 25MHz
e 125MHz
XAUI (chip to chip interface, which is a common chassis to chassis interface):

e 156.25 MHz or X2 or x4 version
0OC-192/STM-64:

e 155.52 MHz or x2 or x4 version

e 155.52 MHz x 255/237 (standard EFEC for long reach) or x2 or x4 version

e 155.52 MHz x 255/238 (standard GFEC for long reach) or x2 or x4 version
10 GbE:

e 156.25 MHz which is 125 MHz x 10/8 or x2 or x4 version
e 155,52 MHz x 66/64 or x2 or x4 version

Long reach 10GE might require the following frequencies with simple rate conversion: (156.25 MHz x 255/237)
and (156.25 MHz x 255/238).

The following frequencies with double rate conversion: (155.52 MHz x 66/64 x 255/237) or (155.52 MHz x 66/64 x
255/238) and (156.25 MHz x 66/64 x 255/238) or (156.25 MHz x 66/64 x 255/238). Also, user can use x2 or x4
version of the listed frequencies.
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10.4 Output Clocks

10.4.1 Output Frequency Synthesis Engine

The device frequency synthesizers can generate output clocks which meet the jitter generation requirements for
various timing requirements detailed in section 15.1.

The frequency synthesis engines can generate any clock frequency between
Synthesizer 0: 750 MHz to 950 MHz

Synthesizer 1: 3.8 GHz to 4.56 GHz

Synthesizer 2: 3.0 GHz to 3.75 GHz

Synthesizer 3: 2.304 GHz to 3.0 GHz

The frequency for each synthesizer is programmed as B * K * M/N Hz where B, M and N are 16 bits wide registers
and K is a 24 bit wide register.

10.4.2 Output Dividers (High Performance Synthesizers)

Differential CML outputs can generate any frequency from 1 Hz to 900 MHz for Synthesizers 1 and 2. The outputs
connected to the Synthesizer 3 can also generate any frequency between 1 Hz to 900 MHz except for frequencies in
the range between 750 MHz and 768 MHz, however the boundary frequencies (750 MHz and 768 MHz) can
themselves be generated. Single ended LVCMOS outputs can generate clocks between 0.5 Hz and 180 MHz.
When differential CML outputs are generated, only one out of two independent dividers is used, while the other is
powered down. Both dividers can be used to generate two independent LVCMOS output clocks. Refer to Figure 1
and section 10.5.3 for information on which synthesizers are assigned which dividers.

10.4.3 Output Skew Management

Each output may be advanced (not delayed) using phase_step_ctrl, phase_step_data and phase_step_max
registers. The resolution is 1.25 ns and will internally be rounded to the nearest VCO cycle. The range is 1 Ul
per update, and unlimited lifetime updates.

10.4.4 Output Clock Polarity

The device supports programming per output clock polarity, refer to synth_out_x_ctrl register.

In the following scenario, the output clock polarity feature is not supported without additional configuration when
e The synthesizer output is configured with a post-divider value <= 24

To correctly enable the output clock polarity the user must first configure the output frequency & desired polarity
with post divider value > 24, and then second set the post divider to the proper value <= 24.

In the following scenario, the output clock polarity feature is incorrectly enabled
e The device is not using custom configuration record option
e The device is in system PLL bypass mode (using high speed local master oscillator)
e The HPOUT[8:11] is configured with a post-divider value <= 24

To correctly enable the output clock polarity the user must first configure the output frequency & desired polarity with
post divider value > 24 and then second set the post divider to the proper value <= 24.

10.4.5 Output Frame Sync Pulse Width

The default output clock duty cycle is 50/50. The user may program the output pulse width (duty cycle) using
synth_out_x_width register. This may be useful for 1PPS outputs when a duty cycle other than 50/50 is
required, such as setting the pulse high time to 1 Ul of a companion clock.
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10.4.6 Output Precision Alignment

The device supports precise input-output alignment per output clock (typically 0). Additionally, output-output
alignment is a natural result of the input-output alignment. When the precision alignment is enabled (default), the
outputs will meet the input-output alignment performance listed in Table 37 - AC Electrical Characteristics* - REF
Input to HPOUT_DIFF, HPOUT and GPOUT Output Clock Timing, if the DPLL is appropriately configured with TIE
clear enabled. A brief introduction is included in this section. For more complete details refer to ZLAN-620.

Disabling the precision alignment is not recommended, even if the application does not require input-output alignment
or the user operates with TIE clear disabled.

The alignment routine is triggered by a set of conditions and is then executed at the appropriate time. The alignment
routine is triggered per output clock under the following conditions

e the output clock is changed from disabled to enabled
o for example at power-up initialization
o for example at power-up pre-configuration (pre-programming)
o for example when the user manually toggles the output clock enable state
e the output clock configuration parameters are changed (e.g. frequency)
e the synthesizer is changed from disabled to enabled
e the synthesizer configuration parameters are changed (e.g. VCO frequency)
e the system clock configuration is changed (e.g. center frequency)

While the alignment routine is triggered, the output clock is not driven (not visible externally). It is expected that the
alignment routine is only triggered at start-up once, as changing the above configuration capabilities is not typical
during normal operation.

10.4.6.1 Precision Alignment Enabled with Freerun Mode

By default the device operates in Freerun mode. The user may poll to confirm the alignment routine is completed, as
the process takes some time for each output (such as 80 ms for clock frequencies above 8 kHz). The alignment
routine processes Synthesizer 0, 1, 2 and 3 in that order.

10.4.6.2 Precision Alignment Enabled with Pre-Configured Auto or Forced Reference Mode

In some instances the device may be pre-configured to startup in Automatic or Forced Reference mode of operation
(rather than the default Freerun mode). This may be typical when the device is used in unmanaged mode. At power-
up reset, the DPLL by default will qualify the input references according to the PFM (default 10 seconds). During this
qualification time the alignment routine will execute, while the DPLL is in the holdover state.
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10.4.7 Output Clocks Configuration

Figure 13 shows relationship between synthesizers and output dividers. Each output can be configured to be one
differential CML output or two independent LVCMOS outputs. When an output is configured as differential CML
output only upper divider is used while lower divider is powered down. As an example differential output
HPOUTO_Op/HPOUT1_On is driven from the divider A while divider B connected to the same synthesizer
(Synthesizer 1) is powered down.

10.4.8 Output Drivers

The device has six high performance differential (CML) outputs. Each differential output can be programmed to be
two independent single ended LVCMOS outputs for the total of twelve LVCMOS outputs.

Functional block diagram of the output driver is shown in Figure 13.

1.8V/2.5V/3.3V

LVCMOS

-V

-1 CMmL

V-

MSCC Device

Figure 13. Functional block diagram of the output buffer

When operating with 3.3V&1.8V power supply mode, each output pair can be independently powered from 1.8V, 2.5V
or 3.3V supply. When operating with 2.5V&1.8V power supply mode, each output pair can be independently powered
from 1.8V or 2.5V supply.

The high performance single ended driver (LVCMOS) supports a maximum clock frequency of 180 MHz and the high
performance differential driver (CML) supports a maximum clock frequency of 900 MHz, the jitter performance is
detailed in section 15.1.

Following sections describe how to drive different differential receivers via DC and AC coupled transmission line. All
resistors should have +1% and capacitors +5% tolerance. The coupling capacitance of AC coupled transmission lines
should be adjusted (increased) for frequencies lower than 100 MHz to minimize voltage drop.

The CML outputs require external 50 Q pull up resistors for biasing which should be placed as close as possible to
the output pins. Figure 14 shows how to drive an external CML receiver via DC and AC coupled transmission line
respectively. The line is terminated with 50 Q resistors which should be placed as close as possible to the receiver
pins.
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1.8V/2.5V/3.3V
1.8V/2.5V/3.3V 1.8V/2.5V/3.3V
EN 50 ogso Q 50 Qgso Q
CML Receiver
0 Z,=500Q )
CML
0 Z,=500Q )740
CML Receiver
with internal
MSCC Device — terminations
-9
1.8V/2.5V/3.3V
1.8V/2.5V/3.3V CML Receiver Vpp
EN 50 Qgsoo 50 Qgsoo
10 nF CML Receiver
} }—0 2,=500
CcML
} ‘) 2,=50Q )7
10 nF
MSCC Device CML Receiver
with internal
j : terminations

Figure 14. Driving CML Recevier

Figure 15 shows how to terminate an LVPECL receiver. Terminating resistors 82 Q and 127 Q provide 50 Q
equivalent Thevenin termination as well as biasing for the LVPECL receiver. Terminating resistors should be placed
as close as possible to input pins of the LVPECL receiver. If the LVPECL receiver has internal biasing then AC
coupling capacitors should be added.

1.8V/2.5V/3.3V
1.8V/2.5V/3.3V LVPECL Receiver Vpp
EN 50 ogsoo gsz Ogsm
‘10 nk LVPECL Receiver
)
2,=500Q
H o <
— 11 ¢ ETI
10 nF
127Q>127Q
MSCC Device
LVPECL Receiver
with internal
Termination
Figure 15. Driving LVPECL Receiver
August 2023 ZL.30174

© 2023 Microsemi Corporation Confidential



& Microsemi

a A8\ MicrocHIP company Data Sheet ZL30174

Figure 16 shows how to terminate an LVDS recieiver.Transmission line needs to be terminated only with 100 Q

resistors if LVDS receiver contains interal biasing circuit. If the internal biasing is not provided than appropriate
thevenine termination should be used insteead.

1.8V/2.5V/3.3V

1.8V/2.5V/3.3V

EN 50 Q=500
10 nF LVDS Receiver

}%449 2,=50Q
oML 1000
H—e 2,=500 ) 0

10 nF

MSCC Device

Figure 16.  Driving LVDS Receiver

High performance LVCMOS outputs should be terminated at the source with 22 Q resistors as shown in Figure 17.

1.8V/2.5V/3.3V

LVCMOS Receiver
22Q
LVCMOS, 0 2,=500Q

MSCC Device

Figure 17. Driving LVCMOS Receiver
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10.5 System Clock

The device internal system clocks are generated off the device master clock input (oscillator or a crystal employing an
on-chip buffer/driver). The device can accept master clock from an XO, Crystal Resonator or from an XO with
differential output. Only one master source shall be used at the time. Unused inputs shall be pulled high or low. For a
list of reference crystals & oscillators, refer to ZLAN-442.

10.5.1 Master Clock Interface

When using a clock oscillator as the master timing source, connect the oscillator’s output clock to the OSCI pin as
shown in Figure 18. The connection to OSCI should be direct and not AC coupled.

When using a crystal resonator as the master timing source, connect the crystal between OSCI and OSCO pins as
shown in Figure 18. The crystal should have bias resistor of LMQ and load capacitances C1 and C2. Value of the
load capacitances is dependent on the crystal and should be per the crystal’s datasheet. The crystal should be a
fundamental mode type -- not an overtone.

When using high frequency XO with LVEPCL differential outputs, connect the oscillator’'s output to MCLKIN_P and
MCLKIN_N. Thevenin termination resistors 182 Q and 68 Q should be used for termination and biasing.

Crystal
osa Oscillator
05COo Unconnected

MSCC Device
Cc1
oscl Ll
1MQ C—149.152MHz
05C0 Ll
Cc2

Load capacitors C1 and C2
should be as percrystal
MSCC Device specification

3.3V/2.5V

gmz Qg 1820
MCLKIN_P
Crystal
Oscillator
With LVPECL
MCLKIN_N output

§68Q§ 68 Q

MSCC Device

Figure 18.  Master Clock Oscillator
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10.5.2 Master Clock Frequency Selection

The master clock selection is done at start-up using the GPIO [5,3,2,1,0] pins, right after RST_b gets de-asserted.
The GPIO [5,3,2,1,0] pins are required to be in desired configuration (high or low) for 500 ms after the de-assertion of
RST_b, and then they can be released and used as regular GPIOs. Alternatively, these pins can be pulled high or
low with 1 kQ resistors.

GPIO[5,3,2,1,0] Master Clock Frequency Oscillator

10100 10 MHz Single-ended (OSCI/O)
00010 20 MHz Single-ended (OSCI/O)
00000 24.576 MHz, 25 MHz Single-ended (OSCI/O)
00001 49.152 MHz, 50 MHz Single-ended (OSCI/O)
11111 98.304 MHz, 100 MHz (System PLL Bypass) Single-ended (OSCI/O)
01011 98.304 MHz, 100 MHz (System PLL Bypass) Differential (MCLKIN_P/N)
11001 114.285 MHz, 125 MHz (System PLL Bypass) Single-ended (OSCI/O)
01101 114.285 MHz, 125 MHz (System PLL Bypass) Differential (MCLKIN_P/N)
01100 200 MHz (System PLL Bypass) Differential (MCLKIN_P/N)

Table 3 - GPIO Master Clock Selection

10.5.2.1 Nominal Master Clock Frequencies

The device supports XO nominal frequencies: 10 MHz, 20 MHz, 25 MHz and 50 MHz. These nominal frequencies
may have offsets down to -4%. This offset would then enable support for 24.576 MHz and 49.152 MHz, for example.

The device supports XO nominal frequencies: 100 MHz, 125 MHz and 200 MHz. These nominal frequencies may
have offsets down to -10%. This offset would then enable support for 98.3048 MHz, and 114.285 MHz, for example.
10.5.2.2 Offset from Nominal Frequencies

Offset from nominal is programmed by writing central_freq_offset register. For example, when using 24.576 MHz or
49.152 MHz oscillators, the user should maintain the default value of the central_freq_offset register
(0x046AAAAB).

For 114.285 MHz the value should be 0x180072B0.

For other oscillator values:10 MHz, 20 MHz, 25 MHz, 50 MHz, 100 MHz, 125 MHz and 200 MHz central_freq_offset
register should be programmed to 0x00000000.
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10.5.3 System PLL Bypass and Synthesizer 3

The signals HPOUT8_4P, HPOUT9_4N, HPOUT10_5P and HPOUT11_5N are driven by either the Synthesizer 2
(System PLL Bypass FALSE) or Synthesizer 3 (System PLL Bypass TRUE), depending on the utilization of “system

PLL bypass” option as shown in Figure 19,

Clock Generator 2 CML HPOUT4_2P
LVCOI\;IOS HPOUTS5_2N
HP Synthesizer 2
Fs= Bs,*Ks,*Ms,/Ns; CML HPOUT6 3P
or —
LVCMOS HPOUT7_3N
Clock Generator 3 CML HPOUTS 4P
HP Synthesizer 3 or HPOUT9_4N
Fs= Bs3*Ks3*Ms3/Ns3 LVEMOS
CML
or HPOUT10_5P
Sys APLL o HPOUT11 5N
LVCMOS —
X
Figure 19. HPOUT[8:9] MUX

When a low frequency master clock is used, nominal frequencies 10 MHz, 20 MHz, 25 MHz and 50 MHz, the

HPOUT[8:9] clocks are driven by synthesizer 2 as shown in Figure 20

Clock Generator 2 CML HPOUT4 2P
LVCOI\rIIOS HPOUT5_2N
HP Synthesizer 2
Fs= Bs;*Ks;*Ms,/Ns; CML HPOUT6 3P
or -
LVCMOS HPOUT7_3N
D CML HPOUT8_4P
or HPOUT9_4N
LVCMOS
CML
or HPOUT10_5P
LVEMOS HPOUT11 5N

Figure 20. HPOUT[8:9] Driven by Synthesizer 2 (System PLL Bypass FALSE)

When a high frequency master clock is used (either nominal or offset from nominal), such as frequencies 98.304
MHz, 100 MHz, 114.285 MHz ,125 MHz and 200 MHz, the HPOUT[8:9] clocks are driven by synthesizer 3 as shown
in Figure 21. This allows synthesizer 3 to create an independent frequency family from synthesizer 2 to drive
HPOUT[8:9]. This may enable various LAN, WAN and FEC clock possibilities across Synthesizer 1, 2 and 3.

Clock Generator 2 CML HPOUT4 2P
LVCOI\r/IOS HPOUT5_2N
HP Synthesizer 2
Fs= Bs,*Ks,*Ms,/Ns; CML HPOUT6_3P
or -
LVCMOS HPOUT7_3N
Clock Generator 3 CML HPOUTS8_4P
HP Synthesizer 3 or HPOUT9_4N
Fs= Bs3*Ks3*Ms3/Ns3 LVEMOS
CML
or HPOUT10_5P
Sys APLL or HPOUT11 5N
LVCMOS —

Figure 21.

HPOUTI[8:9] Driven by Synthesizer 3 (System PLL Bypass TRUE)
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10.5.4 Split XO Mode

10.5.4.1 Split XO Mode Introduction

The device offers a “Split-XO mode” where the Synthesizer 3 is available to the user. Split XO mode is intended for
timing card application or for line card applications requiring good holdover. In timing card applications the DPLL loop
bandwidth needs to be narrow (for example 0.1 Hz for G.8262 Option 2) to be able to filter jitter and wander. A DPLL
behaves as a low pass filter for phase noise coming from its input reference, but at the same time it behaves as a
high pass filter for noise coming from its master clock source (XO). Hence the timing card DPLL requires very stable
XO such as TCXO or OCXO. The TCXO or OCXO needs to have very good jitter because DPLL’s output clock jitter
is a function of jitter from the master clock.

The Split XO mode uses a high frequency low cost XO and a TCXO/OCXO of any frequency as shown in Error!
Reference source not found.. In this mode the device combines best of each component. It is called Split-XO
because the device output jitter will be function of XO’ s jitter and output stability will be based on TCXO/OCXO
stability. So in this mode the device merges good features from XO (jitter) and TCXO/OCXO (stability).

Because only stability of TCXO/OCXO is important, the TCXO/OCXO does not have to be placed close to the device
and it can be shared among multiple ZL30601/602/603/604 devices—TCXO/OCXO can also be located on a different
card.

Data Sheet ZL30174

ZL.30174

L > 1x1.544/2.048 MHz LVCMOS
DPLLO L—»|  syntho X z BITS/SSU
BITSISSU > L > 1 pps LVCMOS/EPPS/EPP2S
GPS > | » 62208 MHz CML
(1PPS) DPLLL Synthl | » 155.52 MHz CML WAN/Sonet/SDH
Line - »
Extracted >
L 2 x 156.25 MHz CML
clocks [0:7] DPLL2 Synth2 LAN/L0 GbE
L > 12288 MHz CML
DPLL3 — Synth3
IR L > 254,76 MHz CML CPRI
TCXO/OCXO -4 -,
v

| XO >=100 MHz l——>| Master Clock

Figure 22. Split-XO mode (System PLL Bypass TRUE)

The benefits of Split-XO mode are summarized below:
e Output jitter generation is not affected by TCXO/OCXO jitter.
e Any TCXO/OCXO frequency can be used (for example 10 MHz)

e Because frequency and jitter of TCXO/OCXO are not important user can source TCXO/OCXO from many
crystal vendors as long as the stability of TCXO/OCXO meets relevant standard.

e The TCXO/OCXO does not have to be located on the same card. One TCXO/OCXO can drive multiple
devices

e The Synthesizer 3 is available for user application (with use of 100 MHz or higher nominal XO frequency)

10.6 Power Supply

The device power supply can be split into three distinct groups. All high performance outputs (differential or single
ended pairs) can be independently powered with 1.8V, 2.5V or 3.3V supply. All the other device inputs & outputs are
powered from either 2.5 V or 3.3V supply (only one at the time). The device core is powered from 1.8V supply.

10.6.1 Power Up/Down Sequence

The 1/0 supply (3.3V or 2.5V) should be powered before or simultaneously with the 1.8V supply. The 1.8 V supply
must never be greater than the 3.3V/2.5V supply by more than 0.3V.

The power-down sequence is less critical; however it should be performed in the reverse order to reduce transient
currents that consume power.
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10.6.2 Power Supply Filtering

Jitter levels on the output clocks may increase if the device is exposed to excessive noise on its power pins. For
optimal jitter performance, the device should be isolated from noise on power planes connected to its 3.3V and 1.8 V
supply pins. The device has additional internal voltage regulators for 3.3V power rail.

For recommended power supply decoupling refer to ZLAN-517.
For recommended assembly and PCB layout guidelines refer to ZLAN-527.

10.6.3 Power Calculator

The ZLE30174 EVB GUI includes a useful power calculator that estimates power utilization for a specific
configuration or application of the ZL30611/612/614.
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10.6.4 Reset and Configuration Circuit

To ensure proper operation, the device must be reset by holding the RST_b pin low for at least 2 ms after power-up
when 3.3V/2.5V and 1.8V supplies are stable. Following reset, the device will operate under specified default
settings.

The reset pin can be controlled with on-board system reset circuitry or by using a stand-alone power-up reset circuit.
The RST_b input has a Schmidt trigger properties to prevent level bouncing.

Microsemi recommends that the power-on reset (RST_b) signal be controlled by an on-board reset circuit or by a
commercially available voltage supervisory device.

It may also be possible to use a standalone power-up RC reset circuit. It is important to note that this circuit works
reasonably well for power-up as long as the power supply rise time is fast with respect to the RC time constant, which
may not always be the case. It is the board designer’s responsibility to ensure that the circuit is properly tuned to
each power supply’s specific situation. As an example, for the capacitor C of 1 pF, the resistor should be 10 kQ or

higher.
3.3V/2.5v
Populate
for 12C w®
GPI0O4
Populate
1K
for SPI GPIOO
us GPIO1
GPIO([5,3,2,1,0] GPIO2
Used for master Pl
clock frequency GPIO3
selection
GPIO5
GPIO6 RST.b
Not used on GPIO6 —l_’_
startup MSCC Device 2ms minimum

Figure 23. Typical Configuration and Power-Up Reset Circuit

General purpose pins gpio[5:0] are used to configure device on power up. They have to be pulled up/down with 1 kQ
resistors as shown in Figure 23 or they can be held at the desired level for at least 500 ms after RST_b goes high
and then they can be released and used as general purpose I/O as described in Section Host Interface.

By default all outputs are disabled to allow programing of required frequencies for different outputs and enabling
corresponding outputs.

10.6.5 VDD_DRI and VREG_OUT

Refer to ZLAN-517 for full power supply de-coupling scheme. Figure 24 highlights the recommended circuitry for
VDD_DRI and VREG_OUT. 150 Q and 340 Q resistors are required only for devices whose chip_revision_id in
revision register at address 0x0003 is O or 1. For chip_revision_id => 2 these resistors are optional.

T11 VDD_DRI

5
chip_revision_id => 2 VDDC

+1.8V
. S1500h 1uF R2 | VREG_OUT
Resistors optional for. % " I AH -

Figure 24. External Connection of VDD_DRI and VREG_OUT
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11 Configuration and Control

The SPI/I?C host interface allows field programmability of the device’s configuration registers. As an example, the
user might start the device at nominal SONET/SDH rate, and then switch to an OTN FEC rate once the link’'s FEC
rate is negotiated.

11.1 Pre-Configured Default Values on Power-Up

On the power up device registers will have values as described in Register Map section. If the device needs to come
up with settings different from default it can be pre-configured (pre-programmed) by Microsemi. The device can be
pre-configured with up to three different custom configurations. The device will select one of three pre-configured
values based on the voltage level of CNFGSEL pin (pin B27). CNFGSEL is three level input pin and its input should
be set as shown in Figure 25.

Configuration | CNFGSEL
0 GND
1 Vdd (with 4.7k series resistor)
2 Vdd/2 or Open
3.3Vor25v — 33Vor2sv 4.7 K resistor or
connect directly
4.7K 2.7k to GND
827 CNFGSEL CNFGSEL 8271 CNFGSEL
4 4.7 k resistor 47K )
Config 2 is mandatory Config 1 Config 0
= for config 1 =+

Figure 25. Selection of pre-configured values

It should be noted that 4.7 kQ is required whenever this pin is connected to VDD (3.3V or 2.5V rails). This pin can be
driven from a tristateable LVCMOS output to allow user to select one of three configurations. It should be noted that
in this case a series resistor of 4.7kQ is required as shown in Figure 26.

Configuration | LVCMOS
0 Low
1 High
2 High-Z
3.3Vor25vV e
3.3Vor 2.5V
4.7k
4.7k B27
AN CNFGSEL
LVCMOS driver e %
(from FPGA or CPU) =

Figure 26.  Selection of pre-configured values with FPGA/CPU

The level CNFGSEL pin is ignored if the device is not pre-configured.

11.2 Registers Configuration
This section refers to configuration registers that are set by the user to control operation of the device.

11.2.1 Input Reference Configuration
The following parameters can be configured for the reference input:

e Input reference frequency
e Default input reference selection
e Reference selection priority
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e Automatic or manual reference switching

e  Glitch-less or hit-less reference switching

e Reference switch based on single cycle monitor, coarse frequency monitor, guard soak timer and precise
frequency monitor

11.2.2 DPLL Configuration

The following parameters can be configured for each DPLL:

Input reference
Loop bandwidth
Phase slope limiter
Pull-in range

11.2.3 Output Multiplexer Configuration
The following parameter can be configured:
e  Select which DPLL drives which Synthesizer

11.2.4 Synthesizer Configuration
The following parameters can be configured for each Synthesizer:

e Synthesizers can be configured to be locked to any DPLL or disabled
e  Synthesizer frequency:
o Synthesizer 0: 750 MHz to 950 MHz
Synthesizer 1: 3.8 GHz to 4.56 GHz
Synthesizer 2: 3.0 GHz to 3.75 GHz
Synthesizer 3: 2.304 GHz to 3.0 GHz

O O O

11.2.5 Output Dividers and Output Phase Offset (skew) Configuration
The following parameters can be configured:

e  Output divider enable/disable
e Divider ratio
e  Output phase offset (fine and coarse)

11.2.6 Output Drivers Configuration

The following parameters can be configured:

e  Output enable/disable
e  Output driver type (CML, LVCMOS)
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11.3 GPIO Configuration
The device GPIO is configured using the SPI/I>)C. Each GPIO pin can be programmed independently to be:

General Input: In this mode the user can read the logic level of the corresponding pin (either high or low). For
example the logic level of GPIOO is reflected in the register gpio_in_status_6_0, bit 0 at address 0x100.

General Output: In this mode the user can program GPIO pin to drive either high or low. For example GPIO0 would
drive the value specified in register gpio_out_6_0, bit 0, at address OXOAE.

Control Inputs: In this mode the user can control the device function via GPIOs. For example, the function controlled
by GPIOO is selected by configuring gpio_select_0 at address 0x0B6:0x0B7. Nearly any device function that is
controllable through the host register may be controlled via GPIO. Small subset of control functions is shown below:

Select DPLL reference

External Loss Of Signal (LOS) indications
Enable/disable differential and single ended outputs
Enable/disable TIE Clear

Stop/start output clocks

Status Outputs: In this mode the user can feed a status message from any of status registers to the corresponding
GPIO pin. For example GPIOO0 will mirror a bit from the status register specified in register gpio_select_0 at address
0x0B6:0x0B7. A subset of status messages is listed below:

e DPLL loss of lock indicators

e DPLL holdover indicators
e Reference 0 to 9 fail indicators

Loss of Signal (LOS) input: This function can be used to indicate to the device that one of input references have
failed. When the active input is forced to indicate failure the DPLL may be programmed to automatically enter the
holdover state or some alternate action. For example GPIOO0 can be used to indicate a reference failure by
programming gpio_select_0 at address 0x0B6:0x0B7.

The GPIO outputs are updated, and the GPIO inputs are read, approximately every 10 ms, except with using
system bypass mode with 100 MHz oscillator where they are read approximately every 25 ms.

NOTE: If a GPIO is programmed as a Control Input, the corresponding gpio_select register must always point to a
valid control register bit. Therefore, when switching GPIO from a Control Input to another mode, the user should first
switch the mode via the gpio_config register and then switch the gpio_select register if necessary. Conversely,
when switching a GPIO to a Control Input from another mode, the user should specifiy the desired control register bit
in the gpio_select register first, then switch to the control input mode via the gpio_config register.

11.4 Ready Status

The user may start to configure the device registers when the ready bit in register info is asserted. This is typically
500 ms after power-up/reset.
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12 Host Interface
A host processor controls and receives status from the Microsemi device using either a SPI or an I2C interface.

Microsemi Device Microsemi Device
—— sck —scl
——si ——sda
— SO0
s b —— asel0
| - —— asell
SPI Configuration IC Configuration

Figure 27.  Serial Interface Configuration

The selection between 12C and SPI interfaces is performed at start-up using GPIO[4] pin, as RST_b gets de-asserted.
The GPIO[4] pin needs to be held at required level for 500 ms after the de-assertion of RST_b, after which time they
can be released and used as regular GPIO.

GPIO[4] Serial Interface
0 SPI
1 12C

Table 4 - Serial Interface Selection

Both interfaces use seven bit address field and the device has eight bit address space. Hence, the device register
space is divided in fourteen pages of 127 register each. Page 0 has addresses 0x000 to 0xO7E and Page 1 with
addresses 0x080 to OxOFF and so on until page 13 which has addresses 0x680 to Ox6FF. The host selects between
the pages by writing to the Page Select register (address 0x7F on each page). e.g. writing a 0x03 to the page select
register makes registers 0x180 to Ox1FF available through the host interface.

The device registers are divided into direct access and indirect (mailbox) access registers. The direct access
registers (Pages 0 to 10) are accessed simply by reading or writing specific memory location. For example to set
DPLLO to freerun mode user needs to write to dplll_ctrl_0 register at address 0x021F. The mailbox access registers
(Pages 11 to 13) have shared address space. For example Page 11 is shared among all input references. To
initialize one of the input references the user needs to specify which input reference needs to be updated (ref_ctrl
register at address 0x0582:0x0583), to program all the other registers that need to be modified and finally to issue the
write command by writing to ref_semaphore register at the address 0x0584. The device will read the mailbox and
clear the write bit in the ref_semaphore register.

12.1 Serial Peripheral Interface

The serial peripheral interface (SPI) allows read/write access to the device internal registers that are used to
configure, read status, and allow manual control of the device.

The serial peripheral interface supports half-duplex processor mode which means that during a write cycle to the
device, output data from the so_asell pin must be ignored. Similarly, the input data on the si_sda pin is ignored by
the device during a read cycle.

The SPI interface supports two modes of access: Most Significant bit (MSb) first transmission or Least Significant bit
(LSb) first transmission. The mode is automatically selected based on the state of sck_scl pin when the cs_b_asel0
pin is active. If the sck_scl pin is low during cs_b_asel0 activation, then MSb first timing is selected. If the sck_scl pin
is high during cs_b_asel0 activation, then LSb first timing is assumed.

The SPI port expects 1-bit to differentiate between read and write operation followed by 7-bit addressing and 8-bit
data transmission. During SPI access, the cs_b_asel0 pin must be held low until the operation is complete. Burst
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read/write mode is also supported by leaving the chip select signal cs_b_aselO is low after a read or a write. The
address will be automatically incremented after each data byte is read or written.

Functional waveforms for the LSb and MSb first mode, and burst mode are shown in Figure 28, Figure 29 and Figure
30. Timing characteristics are shown in Table 8, Figure 32, and Figure 33.

12.1.1 Least Significant Bit (LSb) First Transmission Mode

si |Rd |Ao |A1 |A2 |A3 |AA |A5|A6 |x |x |x |x |x |x |x |x |

SO

Write to the device

si |Wr|AO|A1 |A2 |A3 |A4 |A5|A6 |DO|D1|D2|D3|D4|D5|D6|D7|

X |x |x |x |x |x |x |x

so
| Command/Address | | Data |

Figure 28.  Serial Peripheral Interface Functional Waveform — LSB First Mode
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12.1.2 Most Significant Bit (MSb) First Transmission Mode

cs_b _|
« _jguuyuuy s Uiy

Read from the device

si |Rd|A6 |A5|A4|A3|A2|A1|AO| |x |x |x |x |x |x |x |x |

S0 D7|D6|D5|D4|D3|D2|D1|DO

Write to the device

|Wr|A6 |A5 |A4 |A3 |A2 |A1 |Ao| |D7|D6|D5|D4|D3|D2|D1|DO|

X |x |x |x |x |x |x |x

) | Command/Address | | Data |

Figure 29.  Serial Peripheral Interface Functional Waveform — MSB First Mode

12.1.3 SPI Burst Mode Operation

cs_b _I ,7

Address +0 Address +1 Address +2 Address +N

| Address Data Data Data oo

Figure 30. Example of the Burst Mode Operation

August 2023 ZL.30174
© 2023 Microsemi Corporation Confidential

50



& Microsemi

a RS\ MicrocHIP company Data Sheet ZL30174

12.2 I?C Interface

The I12C controller supports version 2.1 (January 2000) of the Philips IC bus specification. The port operates in slave
mode with 7-bit addressing, and can operate in Standard (100 kbits/s) and Fast (400 kbits/s) mode. Burst mode is
supported in both standard and fast modes.

Data is transferred MSb first and occurs in 1 byte blocks. As shown in Figure 31, a write command consists of a 7-bit
device (slave) address, a R/W indicator bit, a 7-bit register address (0x00 - 0x7F), and 8-bits of data.

Byte Byte Byte
[ ] [ | [ |

Data Write |s[sIv Addr[6:0] | W |ACK| x |Reg Addr[6:0] |ACK] Data[7:0]  |ACK|P]

Start (master) Write |:| Master Initiated
\E\ Stop (master) ‘E’ Read Slave Initiated

ACK Acknowledge

Figure 31.  1°C Data Write Protocol

A read 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. This is shown in following figure.

Byte | Byte |
I I

Data Write | s [slv Addr6:0] | w
(set read address)

x | Reg Addr[6:0]

P

Data Read | S |S|v Addr[6:0] | R

|ack]|P]|

Figure 32.  |2C Data Read Protocol

The 7-bit device (slave) address contains a 5-bit fixed address plus variable bits which are set with the asel0, and
asell pins. This allows multiple devices to share the same 12C bus. The address configuration is shown in following
figure.

\— asel0
asell

Figure 33.  1°C 7 bit Slave Address
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The device also supports burst mode which allows multiple data write or read operations with a single specified
address. This is shown in Figure 31 (write) and Figure 32(read). The first data byte is written/read to/from the
specified address, and subsequent data bytes are written/read using an automatically increment address. The
maximum auto increment address of a burst operation is Ox7F and operations beyond this limit will be ignored. In
other words, the auto increment address does not wrap around to 0x00 after reaching Ox7F.

Data Write (Burst Mode)
|'s|siv Addr[6:0] | W |,

| x |Reg Addr[6:0] |

| Data[7:0] |/

.| Data[7:0] |/

Write to Write to Write to
Reg Addr[6:0] Reg Addr[6:0] +1 Reg Addr[6:0] +2

Figure 34.  |°C Data Write Burst Mode
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13 Register Map

The device is controlled by accessing registers through the serial interface (SPI or I2C). The device can be configured
to operate in un-managed (automatic) mode which minimizes its interaction with the system’s processor, or it can
operate in a managed (manual) mode where the system processor controls operation of the device.

The register map is big endian format.

A simple way to generate configuration for the device is to use the ZLE30174 evaluation board GUI which can
operate standalone (without the evaluation board). Through the GUI the user can quickly set all required parameters
and save the configuration to a text file which can then be used by the system processor to load and configure the
device.

13.1 Multi-byte Register Values

The device register map is based on 8-bit register access, so register values that require more than 8 bits are spread
out over multiple registers and accessed in 8-bit segments. When accessing multi-byte register values, it is important
that the registers are accessed in the proper order. The 8-bit register containing the most significant byte (MSB) must
be accessed first, and the register containing the least significant byte (LSB) must be accessed last. An example of a
multi-byte register is shown in Figure 35. When writing a multi-byte value, the value is latched when the LSB is
written.

In this example the central_freq_offset register is written with the default value of 0X046AAAAB, a 32-bit value spread
over four 8-bit registers. The MSB is contained in address 0x000B and the LSB in 0XO00E. When reading or writing
this multi-byte value, the MSB must be accessed first, then the middle bytes, and the LSB last.

Address: 0x00B Address: 0x00C Address: 0x00D Address: 0x00E
Data: 0x04 Data: Ox6A Data: OXAA Data: OXAB
MSB LSB

‘31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20‘19‘18‘17‘16‘15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4‘3‘2‘1‘0‘
Read or Write Read or Write @ Read or Write @ Read or Write
@ this byte first @ this byte second this byte third this byte last

Figure 35.  Accessing Multi-byte Register Values

13.1.1 Time between two write accesses to the same register

The user should not write to the same register faster than 25 ms. Some registers that control state
machine or system clock operation will require larger delays after writing in order for the state and
configurations to be updated. One example is the register central_freq_offset requires much larger
time, but this register should not be changed dynamically. Other examples include those related to
precise input-output alignment (refer to section 10.4.6).

The dpll_df_offset_n registers can be written with a minimum wait time of 600 microseconds
between write accesses to the same register.

For the page selection register (at addresses 0x07F, OxOFF, Ox17F, ...,0x6FF), there is no waiting
time required between write accesses.

13.1.2 Time after change to state machine or system-clock related configuration

The user should wait for appropriate time after configuration of state machine or system clock related configuration
prior to updating other registers. One example is the register central_freq_offset. Other examples include those
related to precise input-output alignment (refer to section 10.4.6).
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13.2 Sticky Read
Basic Procedure for Refreshing Latest Device Status from Sticky Read (StickyR) Registers without Interrupt Handler

Access to some status registers is defined as Sticky Read (StickyR). Procedure for accessing these registers is:
-write 0x01 to Sticky Lock Register at address 0x180
-clear status register(s) by writing 0x00 to it
-write 0x00 to StickyR Lock Register at address 0x180
-wait for 25 ms
-read the status register(s)
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13.3 Register Map List Summary
The following table provides a summary of the registers available for status and configuration of the device

Table 5 - Register Map (Page 0)

Address Name Default Type
0x0000 info Ox1E R
0x0001:0x0002 | id 0x1C66 R
0x003 revison 0x04 R

0x0007:0x000A | custom_config_ver | OXFFFFFFFF | R/W
0x000B:0x000E | central freq_offset | OX046AAAAB | RIW
0x007E uport 0x00 R/W
0x007F page_sel 0x00 R/W

Table 6 - Register Map (Page 1)

Address Name Default | Type
0x0080 ref_irg_mask_7_0 0x00 R/W
0x0081 ref irg_mask 9 8 0x00 R/W
0x0082 dpll_irg_mask 0x00 R/W
0x0084 ref_mon_mask 0 0x00 R/W
0x0085 ref_ mon_mask 1 0x00 R/W
0x0086 ref_mon_mask 2 0x00 R/W
0x0087 ref_mon_mask 3 0x00 R/W
0x0088 ref_mon_mask_4 0x00 R/W
0x0089 ref_mon_mask 5 0x00 R/W
0x008A ref_mon_mask 6 0x00 R/W
0x008B ref_mon_mask_7 0x00 R/W
0x008C ref_mon_mask 8 0x00 R/W
0x008D ref_mon_mask 9 0x00 R/W
0x0094 dpll_mon_mask_0 0x00 R/W
0x0095 dpll_mon_mask_1 0x00 R/W
0x0096 dpll_mon_mask_2 0x00 R/W
0x0097 dpll_mon_mask_3 0x00 R/W
0x00A4 gpio_irg_config 0x00 R/W
0x00A5 synth_irg_mask 0x00 R/W
0x00A6 synth_mon_mask_0 | 0x00 R/W
0x00A7 synth_mon_mask_1 | 0x00 R/W
0x00A8 synth_mon_mask_2 | 0x00 R/W
0x00A9 synth_mon_mask_3 | 0x00 R/W
0x00AE gpio_out 6 0 0x00 R/W
0x00B2 gpio_freeze 6 0 0x00 R/W
0x00B6:0x00B7 | gpio_select 0 0x0000 | RIW
0x00B8 gpio_config_0 0x00 R/W
0x00B9:0x00BA | gpio_select 1 0x0000 | RIW
0x00BB gpio_config_1 0x00 R/W
0x00BC:0x00BD | gpio_select_2 0x0000 | RIW
0x00BE gpio_config_2 0x00 R/W
0x00BF:0x00C0O | gpio_select 3 0x0000 | RIW
0x00C1 gpio_config_3 0x00 R/W
0x00C2:0x00C3 | gpio_select 4 0x0000 | RIW
0x00C4 gpio_config_4 0x00 R/W
0x00C5:0x00C6 | gpio_select 5 0x0000 | RIW
0x00C7 gpio_config 5 0x00 R/W
0x00C8:0x00C9 | gpio_select_6 0x044E | RIW
0x00CA gpio_config_6 0x02 R/W
0x00FE uport 0x00 R/W
O0x00FF page_sel 0x00 R/W
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Table 7 - Register Map (Page 2)

ZL.30174

Address | Name Default | Type
0x0100 gpio_in_status 6 0 0x00 R
0x0106 ref_mon_status 0 0x00 R
0x0107 ref_mon_status 1 0x00 R
0x0108 ref_mon_status 2 0x00 R
0x0109 ref_mon_status 3 0x00 R
0x010A ref_mon_status_4 0x00 R
0x010B ref_mon_status_5 0x00 R
0x010C ref_mon_status_6 0x00 R
0x010D ref_mon_status_7 0x00 R
0x010E ref_mon_status_8 0x00 R
0x010F ref_mon_status_9 0x00 R
0x0116 dpll_mon_status_0 0x00 R
0x0117 dpll_mon_status_1 0x00 R
0x0118 dpll_mon_status_2 0x00 R
0x0119 dpll_mon_status_3 0x00 R
0x0126 dpll_refsel_status_1 0 | 0x00 R
0x0127 dpll_refsel_status_3 2 | 0x00 R
0x016E synth_mon_status_0 0x00 R
0x016F synth_mon_status_1 0x00 R
0x0170 synth_mon_status_2 0x00 R
0x0171 synth_mon_status_3 0x00 R
0x017E uport 0x00 R/W
0x017F page_sel 0x00 R/W
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Table 8 - Register Map (Page 3)

0x01A6 | dpll_fastlock_phase_sticky | 0x00
0x01A8 | dpll_fastlock_freq_sticky 0x00

Address | Name Default | Type
0x0180 sticky_lock 0x00 R/W
0x0182 ref_irg_active_7_0 0x00 S
0x0183 ref_irg_active_9_8 0x00 S
0x0184 dpll_irg_active 0x00 S
0x0186 ref_mon_sticky 0 0x00 S
0x0187 ref_mon_sticky 1 0x00 S
0x0188 ref_mon_sticky 2 0x00 S
0x0189 ref_mon_sticky 3 0x00 S
0x018A ref_mon_sticky 4 0x00 S
0x018B ref_mon_sticky_5 0x00 S
0x018C ref_mon_sticky_6 0x00 S
0x018D ref_mon_sticky_7 0x00 S
0x018E ref_mon_sticky_8 0x00 S
0x018F ref_mon_sticky_9 0x00 S
0x0196 dpll_mon_sticky_0 0x00 S
0x0197 dpll_mon_sticky 1 0x00 S
0x0198 dpll_mon_sticky 2 0x00 S
0x0199 dpll_mon_sticky 3 0x00 S
S
S
S
S
S
S
S
S
S
S

O0x01AA | dpll_tie_wr_sticky 0x00
Ox01AC | synth_step_sticky 1 0 0x00
Ox01AD | synth_step_sticky 3 2 0x00
0x01BO synth_mon_sticky 0 0x00
0x01B1 | synth_mon_sticky 1 0x00
0x01B2 | synth_mon_sticky 2 0x00
0x01B3 synth_mon_sticky 3 0x00
0x01B7 | synth_irg_active 0x00
Ox01FE | uport 0x00 R/W
Ox01FF page_sel 0x00 R/W
August 2023 ZL.30174
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Table 9 - Register Map (Page 4)

ZL.30174

Address | Name Default | Type
0x0200 ref los_7_0 0x00 R/W
0x0201 ref los_9 8 0x00 R/W
0x021C | dpll_enable 0x04 R/W
0x021E dpll_mode_refsel 0 | Ox00 R/W
0x021F dpll_ctrl_0 0x08 R/W
0x0221 dpll_mode_refsel 1 | 0x00 R/W
0x0222 dpll_ctrl_1 0x08 R/W
0x0224 dpll_mode_refsel 2 | 0x00 R/W
0x0225 dpll_ctrl_2 0x08 R/W
0x0227 dpll_mode_refsel_3 | 0x00 R/W
0x0228 dpll_ctrl_3 0x08 R/W
0x024E gp_out_ctrl 0x00 R/W
0x0250 hp_out_ctrl_1 0xFO R/W
0x0251 hp_out_routing_1 0x00 R/W
0x0252 hp_out_ctrl_2 0xAOQ R/W
0x0253 hp_out_routing_2 0x00 R/W
0x0254 hp_out_ctrl_3 0xA0 R/W
0x0255 hp_out_routing_3 0x00 R/W
0x025C | calibr_alignment_ctrl | 0x01 R/W
0x027E | uport 0x00 R/W
0x027F page_sel 0x00 R/W
Table 10 - Register Map (Page 5)
Address | Name Default | Type
0x02D0 | ext_fb_ctrl | Ox00 R/W
0x02D1 | ext fb_sel | Ox00 R/W
0x02FE | uport 0x00 R/W
0x02FF | page_sel | 0x00 R/W
Table 11 - Register Map (Page 6)
Address Name Default Type
0x0300:0x0304 | dpll_df offset 0 | 0x0000000000 | R/W
0x0305 dpll_df ctrl_0 0x00 R/W
0x0306:0x0309 | dpll_tie_data_0 | 0x00000000 R/W
0x030A dpll_tie_ctrl_0 0x00 R/W
0x0310:0x0314 | dpll_df offset 1 | 0x0000000000 | R/W
0x0315 dpll_df ctrl_1 0x00 R/W
0x0316:0x0319 | dpll_tie_data_1 | 0x00000000 R/W
0x031A dpll_tie_ctrl_1 0x00 R/W
0x0320:0x0324 | dpll_df offset 2 | 0x0000000000 | R/W
0x0325 dpll_df ctrl_2 0x00 R/W
0x0326:0x0329 | dpll_tie_data_2 | 0x00000000 R/W
0x032A dpll_tie_ctrl_2 0x00 R/W
0x0330:0x0334 | dpll_df offset 3 | 0x0000000000 | R/W
0x0335 dpll_df ctrl_3 0x00 R/W
0x0336:0x0339 | dpll_tie_data_3 | 0x00000000 R/W
0x033A dpll_tie_ctrl_3 0x00 R/W
0x037E uport 0x00 R/W
0x037F page_sel 0x00 R/W
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Table 12 - Register Map (Page 10)

Address Name Default Type
0x0501 phase_step_ctrl 0x00 R/W
0x0502:0x0505 | phase_step data 0x00000000 | R/IW
0x0506 phase_step_max 0x00 R/W
0x0510 synth_step_div._mask_1 0 | Ox00 R/W
0x0511 synth_step_div_mask_3 2 | 0x00 R/W
Ox057E uport 0x00 R/W
O0x057F page_sel 0x00 R/W

Table 13 - Register Map (Page 11)

Address Name Default | Type
0x0582:0x0583 | ref ctrl 0x0001 | RIW
0x0584 ref mb_sem 0x00 R/W
0x0585:0x0586 | ref freq_base 0x9C40 | RIW
0x0587:0x0588 | ref freq_mult 0x0001 | RIW
0x0589:0x058A | ref ratio m 0x0001 | RIW
0x058B:0x058C | ref ratio_n 0x0001 | R/IW
0x058D ref_config 0x01 R/W
0x058F ref_scm 0x05 R/W
0x0590 ref_cfm 0x05 R/W
0x0591 ref _gst 0x21 R/W
0x0592 ref_pfm_ctrl 0x00 R/W
0x0593:0x0594 | ref pfm_disqualify | 0x32B4 | R/W
0x0595:0x0596 | ref pfm_qualify 0x2724 | RIW
0x0597:0x0598 | ref pfm_period 0x0000 | R/IW
0x0599 ref_pfm_filter_limit | 0x28 R/W
0x059A ref_phase_mem 0x1B R/W
0x05FE uport 0x00 R/W
Ox05FF page_sel 0x00 R/W
Table 14 - Register Map (Page 12)
Address Name Default | Type
0x0602:0x0603 | dpll_ctrl 0x0001 | RIW
0x0604 dpll_semaphore 0x00 R/W
0x0605 dpll_bw_fixed 0x00 R/W
0x0606 reserved 0x00 R/W
0x0608 dpll_config 0x00 R/W
0x0609:0x060A | dpll_psl 0x0000 | RIW
0x060B:0x060C | dpll_psl_max_phase 0x0064 | RIW
0x060F:0x0610 | dpll_range 0x0078 | RIW
0x0611 dpll_ref_sw_mask 0x08 R/W
0x0612 dpll_ref_ho_mask 0x17 R/W
0x0613 dpll_ho_filter 0x00 R/W
0x0614 dpll_ho_delay 0x4C R/W
0x0615 dpll_priority 1_0 0x10 R/W
0x0616 dpll_priority_3_2 0x32 R/W
0x0617 dpll_priority 5_4 0x54 R/W
0x0618 dpll_priority 7_6 0x76 R/W
0x0619 dpll_priority 9 8 0x98 R/W
0x061D dpll_lock_phase 0x92 R/W
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Ox061E dpll_lock_period 0x80 R/W
0x061F dpll_fast_lock_ctrl 0x01 R/W
0x0620 dpll_fast_lock_phase_err | OXFF R/W
0x0621 dpll_fast lock freq_err 0x04 R/W
0x0622 dpll_damping 0x00 R/W
0x0624 dpll_tie 0x00 R/W
0x0625 dpll_tie_wr_thresh 0x00 R/W
0x0638 dpll_lock_delay 0x00 R/W
0x067E uport 0x00 R/W
0x067F page_sel 0x00 R/W
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Address Name Default Type
0x0682:0x0683 | synth_ctrl 0x0001 R/W
0x0684 synth_semaphore 0x00 R/W
0x0685:0x0686 | synth_vco freq base | Ox1F40 R/W
0x0687:0x0689 | synth vco freq_mult | 0x017BB0O R/W
0x068A:0x068B | synth_vco freq_m 0x0001 R/W
0x068C:0x068D | synth_vco_freg_n 0x0001 R/W
0x0693 synth_config 0x01 R/W
0x0694 synth_config2 0x00 R/W
0x0699:0x069D | synth_out_a_div 0x0000000005 | RIW
0x069E synth_out_a_driver 0x03 R/W
0x069F synth_out_a_ctrl 0x00 R/W
0x06A1:0x06A4 | synth out a width 0x00000000 R/W
0x06A5:0x06A9 | synth_out_a_shift 0x0000000000 | R/IW
0x06AD:0x06B1 | synth_out b div 0x0000000028 | R/W
0x06B2 synth_out_b_driver 0x03 R/W
0x06B3 synth_out_b_ctrl 0x00 R/W
0x06B5:0x06B8 | synth_out_b_width 0x00000000 R/W
0x06B9:0x06BD | synth_out b_shift 0x0000000000 | R/W
0x06C1:0x06C5 | synth_out c_div 0x0000000000 | R/W
0x06C6 synth_out_c_driver 0x00 R/W
0x06C7 synth_out_c_ctrl 0x00 R/W
0x06C9:0x06CC | synth_out c_width 0x00000000 R/W
0x06CD:0x06D1 | synth_out c_shift 0x0000000000 | R/W
0x06D5:0x06D9 | synth_out_d_div 0x0000000000 | R/W
0x06DA synth_out_d_driver 0x00 R/W
0x06DB synth_out_d_ctrl 0x00 R/W
0x06DD:0x06E1 | synth_out_d_width 0x00000000 R/W
0x06E1:0x06E5 | synth_out_d_shift 0x0000000000 | R/W
0x06FE uport 0x00 R/W
Ox06FF page_sel 0x00 R/W
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13.4.1 Register List (Page 0)

Address:  0x0000
Name: info
Default:  Ox1E
Type: R
Bit Field | Function Description
Name
7 ready Status bit indicating when the device has performed initialization and it is ready to be
programmed. Typically 500 ms from power-up.
6:0 reserved
Address:  0x0001:0x0002
Name: id
Default:  0x1C66
Type: R
Bit Field | Function Name | Description
15:0 chip_id Chip identification number: Unsigned binary value of these bits represent chip
identification number
Address:  0x0003
Name: revision
Default:  0x04
Type: R
Bit Field | Function Name | Description
7:0 chip_revision_id | Chip revision number: Unsigned binary value of these bits represent chip revision

number. Refer to section 10.6.5

NOTE: Following the warm start initiated by enabling Split_XO mode (see register
0x021D), this register will be reset to 0x00. To determine the correct revision of the
device, this register should be read before split_xo mode is enabled. If the device
uses a custom configuration, the revision register will be correct after the device is
automatically configured, even if split-xo mode is enabled by the custom
configuration).

Address:  0x0007:0x000A

Name: custom_config_ver

Default:  OxFFFFFFFF

Type: RW

Bit Field | Function Name Description

31.0 This register is intended (but not limited) to be used as configuration version

number. Up to 3 custom register configurations can be programmed into the
device.

August 2023
© 2023 Microsemi Corporation

ZL30174
Confidential

62



& Microsemi

a A8\ MicrocHIP company

Data Sheet ZL30174

Address: 0x000B:0x000E

Name: central_freq_offset

Default:  0x046AAAAB

Type: R/W

Bit Field | Function Name Description

31:.0 2's complement binary value of these bits represent central frequency offset for the device. This value
should be used to compensate for oscillator inaccuracy, or make the device look like Numerically
Controlled Oscillator (NCO). This register controls central frequency of all 4 Synthesizers. Expressed in
steps of +/- 2*-32 of nominal setting.
When oscillator inaccuracy is known: inacc_osc = (f_osc - f_nom)/f_nom (usually specified in ppm), the
value to be programmed in this register is calculated with the following formula:
X = (1/(1 + inacc_osc) - 1)*2732, when f_osc < f_nom
X = (1/(1 + inacc_osc))*2732, when f_osc > f_nom,
where inacc_osc - represents oscillator frequency inaccuracy,
f_osc - represents oscillator frequency, and
f_nom - represents oscillator nominal frequency (i.e. 25MHz, 20MHz, or 50MHz)
When the oscillator frequency is lower than the nominal, frequency offset has to be programmed to
compensate it in opposite direction, i.e. frequency offset has to be positive, and vice versa.
Example 1: if oscillator inaccuracy is -2% (f_osc = 24.5 MHz; inacc_osc = (f_osc - 25 MHz)/25MHz = -
0.02)
X = (1/(1+(-0.02)) - 1)*2"32 = (1/0.98 - 1)*2"32 = 87652394 = 0x0539782A
When NCO behavior is desired, the output frequency should be calculated as per formula:
fout = (1 + X/2"32)*finit
where X -represent 2's complement number specified in this register
finit - initial frequency set by Bs, Ks, Ms, Ns and postdivider number for particular VCO
fout - output frequency
Note: CFN offset should not be programmed to exceed +0% to -4% or -10% (depending on master clock
frequency)
Note: This register cannot be accessed more than once per 25ms.

Address: 0x007E

Name: uport

Default: ~ 0x00

Type: R/W

Bit Field | Function Description

Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
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Address: 0x007F

Name: page_sel

Default:  0x00
Type: R/W

Bit Field | Function Description

Name

7:0 Unsigned binary value of these bits represents selected page for SPI access:

0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)
0x09: reserved

0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
OXOE-OxFF: reserved

13.4.2 Register List (Page 1)

Address:  0x0080

Name: ref_irg_mask_7_0

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7 mask_7 See description for mask_0.

6 mask_6 See description for mask_0.

5 mask_5 See description for mask_0.

4 mask 4 See description for mask_0.

3 mask_3 See description for mask_0.

2 mask_2 See description for mask_0.

1 mask_1 See description for mask_0.

0 mask_0 This bit is only considered when GPIO interrupt (IRQ) is turned on. It determines if
a GPIO interrupt is generated when refO status changes.
0: A ref0 status change will not generate a GPIO interrupt. Register 0x182 bit 0
(ref_irg_active_7_0::fail_0) will not be set.
1: Certain refO status changes will generate a GPIO interrupt. Register 0x182 bit 0
(ref_irg_active_7_0::fail_0) will be set to 1. See register 0x084 (ref_mon_mask_0)
to configure which status changes will generate a GPIO interrupt.
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Address: 0x0081
Name: ref_irg_mask_9 8
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7:2 reserved
1 mask_9 See description for register at address 0x080, bit O (ref_irg_mask_7_0::mask_0).
0 mask_8 See description for register at address 0x080, bit O (ref_irg_mask_7_0::mask_0).
Address: 0x0082
Name: dpll_irg_mask
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:4 reserved
3 mask_3 See description for mask_0.
2 mask_2 See description for mask_0.
1 mask_1 See description for mask_0.
0 mask_0 This bit is only considered when GPIO interrupt (IRQ) is turned on. It determines if a
GPIO interrupt is generated when DPLLO status changes.
0: A DPLLO status change will not generate a GPIO interrupt. Register 0x184 bit 0
(dpll_irg_active::fail_0) will not be set.
1: Certain DPLLO status changes will generate a GPIO interrupt. Register 0x184 bit 0
(dpll_irg_active::fail_0) will be set to 1. See register 0x094 (dpll_mon_mask_0) to
configure which status changes will generate a GPIO interrupt.
Address: 0x0084
Name: ref_mon_mask 0
Default:  0x00
Type: R/W
Bit Field | Function Name Description
75 reserved
4 pfm 0: ref0 PFM status changes are masked.
1: refO PFM status changes are unmasked. A GPIO interrupt will be generated and
register 0x182 bit O (ref_irq_active_7_0::fail_0) will be set to 1.
3 gst 0: ref0 GST status changes are masked.
1: refO GST status changes are unmasked. A GPIO interrupt will be generated and
register 0x182 bit O (ref_irg_active_7_0::fail_0) will be set to 1.
2 cfm 0: ref0 CFM status changes are masked.
1: ref0 CFM status changes are unmasked. A GPIO interrupt will be generated and
register 0x182 bit O (ref_irq_active_7_0::fail_0) will be set to 1.
1 scm 0: ref0 SCM status changes are masked.
1: ref0 SCM status changes are unmasked. A GPIO interrupt will be generated
and register 0x182 bit O (ref _irg_active_7_0::fail_0) will be set to 1.
0 los 0: ref0 LOS status changes are masked.
1: refO LOS status changes are unmasked. A GPIO interrupt will be generated and
register 0x182 bit O (ref_irg_active_7_0::fail_0) will be set to 1.
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Address:  0x0085

Name: ref_mon_mask_1

Default:  0x00
Type: R/W

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask_0::pfm).
3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).
2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).
1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).
0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).
Address:  0x0086

Name: ref_mon_mask_2

Default:  0x00
Type: R/W

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask 0::pfm).
3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).
2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).
1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).
0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).
Address: 0x0087

Name: ref_mon_mask_3

Default: ~ 0x00
Type: R/W

Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask_0::pfm).
3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).
2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).
1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).
0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).
Address:  0x0088

Name: ref_mon_mask_4

Default: ~ 0x00
Type: R/W

Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask_0::pfm).
3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).
2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).
1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).
0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).
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Address:  0x0089

Name: ref_mon_mask_5

Default:  0x00
Type: R/W

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask_0::pfm).
3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).
2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).
1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).
0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).
Address:  0x008A

Name: ref_mon_mask_6

Default:  0x00
Type: R/W

Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask 0::pfm).
3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).
2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).
1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).
0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).
Address: 0x008B

Name: ref_mon_mask 7

Default: ~ 0x00
Type: R/W

Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask_0::pfm).
3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).
2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).
1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).
0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).
Address: 0x008C

Name: ref_mon_mask_8

Default: ~ 0x00
Type: R/W

Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask_0::pfm).
3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).
2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).
1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).
0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).
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Address:  0x008D

Name: ref_mon_mask_9

Default:  0x00

Type: R/W

Bit Field | Function Name Description

75 reserved

4 pfm See description for register at address 0x084, bit 4 (ref_mon_mask_0::pfm).

3 gst See description for register at address 0x084, bit 3 (ref_mon_mask_0::gst).

2 cfm See description for register at address 0x084, bit 2 (ref_mon_mask_0::cfm).

1 scm See description for register at address 0x084, bit 1 (ref_mon_mask_0::scm).

0 los See description for register at address 0x084, bit O (ref_mon_mask_0::los).

Address:  0x0094

Name: dpll_mon_mask_0

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7 pslhit 0: DPLLO phase slope limit status changes are masked.
1: DPLLO phase slope limit status changes are unmasked. A GPIO interrupt will
be generated and register 0x184 hit 0 (dpll_irg_active::fail_0) will be setto 1.

6 pmlhit 0: DPLLO phase memory limit status changes are masked.
1: DPLLO phase memory limit status changes are unmasked. A GPIO interrupt
will be generated and register 0x184 bit 0 (dpll_irq_active::fail_0) will be set to 1.

5 flhit 0: DPLLO pull-in/hold-in range limit status changes are masked.
1: DPLLO pull-in/hold-in range limit status changes are unmasked. A GPIO
interrupt will be generated and register 0x184 bit O (dpll_irq_active::fail_0) will be
setto 1.

4:2 reserved

1 ho 0: DPLLO holdover status changes are masked.
1: DPLLO holdover status changes are unmasked. A GPIO interrupt will be
generated and register 0x184 bit O (dpll_irg_active::fail_0) will be set to 1.

0 lol 0: DPLLO loss-of-lock status changes are masked.
1: DPLLO loss-of-lock status changes are unmasked. A GPIO interrupt will be
generated and register 0x184 bit O (dpll_irg_active::fail_0) will be set to 1.

Address:  0x0095

Name: dpll_mon_mask_1

Default: ~ 0x00

Type: R/W

Bit Field | Function Name Description

7 pslhit See description for register at address 0x094, bit 7 (dpll_mon_mask_0::pslhit).

6 pmihit See description for register at address 0x094, bit 6 (dpll_mon_mask_0::pmihit).

5 flhit See description for register at address 0x094, bit 5 (dpll_mon_mask_0::flhit).

4:2 reserved

1 ho See description for register at address 0x094, bit 1 (dpll_mon_mask_0::ho).

0 lol See description for register at address 0x094, bit 0 (dpll_mon_mask_0::lol).
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Address:  0x0096
Name: dpll_mon_mask_2
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7 pslhit See description for register at address 0x094, bit 7 (dpll_mon_mask_0::pslhit).
6 pmlhit See description for register at address 0x094, bit 6 (dpll_mon_mask_0::pmlhit).
5 flhit See description for register at address 0x094, bit 5 (dpll_mon_mask_0::flhit).
4:2 reserved
1 ho See description for register at address 0x094, bit 1 (dpll_mon_mask_0::ho).
0 lol See description for register at address 0x094, bit 0 (dpll_mon_mask_0::lol).
Address:  0x0097
Name: dpll_mon_mask_3
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7 pslhit See description for register at address 0x094, bit 7 (dpll_mon_mask_0::pslhit).
6 pmlhit See description for register at address 0x094, bit 6 (dpll_mon_mask_0::pmlhit).
5 flhit See description for register at address 0x094, bit 5 (dpll_mon_mask_0::flhit).
4:2 reserved
1 ho See description for register at address 0x094, bit 1 (dpll_mon_mask_0::ho).
0 lol See description for register at address 0x094, bit 0 (dpll_mon_mask_0::lol).
Address: 0x00A4
Name: gpio_irg_config
Default:  0x00
Type: R/W
Bit Field | Function Name | Description
7:3 reserved
2 high_z 0: The device actively drives the GPIO IRQ pin low when the interrupt is inactive.
1: The device puts the GPIO IRQ pin in high-z mode when the interrupt is inactive.
1 active_high 0: The GPIO IRQ pin will be high when the interrupt is inactive (active-low mode).
1: The GPIO IRQ pin will be high when the interrupt is active (active-high mode).
0 level_trig 0: The GPIO IRQ pin is in edge-triggered mode. When an interrupt occurs, the
device will generate a short pulse on the GPIO IRQ pin then return it to the inactive
state immediately. Once the interrupt has been acknowledged, new interrupts can be
generated.
1: The GPIO IRQ pin is in level-triggered mode. The GPIO IRQ pin will stay low or
high (depending on the active_high bit) until the interrupt has been acknowledged.
New interrupts cannot be generated until the host has acknowledged the current one
by clearing the sticky bits in registers:
0x182 (ref_irg_active_7_0)
0x183 (ref_irg_active_9_8)
0x184 (dpll_irg_active)
0x1B7 (synth_irg_active)
0x1B9 (xomon_irg_active)
For both modes, interrupts are generated whenever the status changes (0-to-1 or 1-
to-0).
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Address:  0x00A5
Name: synth_irg_mask
Default:  0x00
Type: R/W
Bit Field | Function Name | Description
7 reserved
6 reserved
5 reserved
4 reserved
3 mask_3 See description for mask_0.
2 mask_2 See description for mask_0.
1 mask_1 See description for mask_0.
0 mask_0 This bit is only considered when GPIO interrupt (IRQ) is turned on. It determines if a
GPIO interrupt is generated when synthO status changes.
0: A synthO status change will not generate a GPIO interrupt. Register 0x1B7 bit 0
(synth_irg_active::fail_0) will not be set.
1: Certain synthO status changes will generate a GPIO interrupt. Register 0x1B7 bit
0 (synth_irg_active::fail_0) will be set to 1. See register OX0A6 (synth_mon_mask_0)
to configure which status changes will generate a GPIO interrupt.
Address: 0x00A6
Name: synth_mon_mask_0
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7:6 reserved
5 io_align_done b See description for io_align_done_a.
4 io_align_done_a 0: synthO I/O alignment status changes on divider A are masked.
1: synthO I/O alignment status changes on divider A are unmasked. A GPIO
interrupt will be generated and register 0x1B7 bit 0 (synth_irg_active::fail_0) will
be setto 1.
3 reserved
2 loss_of lock 0: synthO lock status changes are masked.
1: synthO lock status changes are unmasked. A GPIO interrupt will be
generated and register 0x1B7 bit O (synth_irq_active::fail_0) will be set to 1.
1:0 reserved
Address:  Ox00A7
Name: synth_mon_mask_1
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7 io_align_done_d See description for register at address Ox0A6, bit 4
(synth_mon_mask_0::io_align_done_a).
6 io_align_done_c See description for register at address 0x0A®G, bit 4
(synth_mon_mask_0::io_align_done_a).
5 io_align_done_b See description for register at address 0x0A6, bit 4
(synth_mon_mask_0::io_align_done_a).
4 io_align_done_a See description for register at address 0x0A6, bit 4
(synth_mon_mask_0::io_align_done_a).
3 reserved
2 loss_of lock See description for register at address 0xX0AB, bit 2
(synth_mon_mask_0::loss_of lock).
1:0 reserved

August 2023

© 2023 Microsemi Corporation

ZL30174
Confidential

70



& Microsemi

a A8\ MicrocHIP company

Data Sheet

ZL.30174

Address: 0x00A8

Name: synth_mon_mask_2

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7 io_align_done_d See description for register at address 0x0A6, bit 4
(synth_mon_mask_0::io_align_done_a).

6 io_align_done_c See description for register at address 0x0A6, bit 4
(synth_mon_mask_0::io_align_done_a).

5 io_align_done_b See description for register at address 0x0A6, bit 4
(synth_mon_mask_0::io_align_done_a).

4 io_align_done_a See description for register at address 0x0A6, bit 4
(synth_mon_mask_0::io_align_done_a).

3 reserved

2 loss_of lock See description for register at address 0x0A6, bit 2
(synth_mon_mask_0::loss_of lock).

1.0 reserved

Address: 0x00A9

Name: synth_mon_mask_3

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7:6 reserved

5 io_align_done_b See description for register at address 0x0A6, bit 4
(synth_mon_mask O::io_align _done a).

4 io_align_done_a See description for register at address 0x0A6, bit 4
(synth_mon_mask_0::io_align_done_a).

3 reserved

2 loss_of_lock See description for register at address 0x0A6, bit 2
(synth_mon_mask_0::loss_of lock).

1:0 reserved

Address: OxO00AE

Name: gpio_out_6_0

Default: ~ 0x00

Type: R/W

Bit Field | Function Description

Name

7 reserved

6 gpio6 Sets the output value on pin GPIO6.

5 gpio5 Sets the output value on pin GPIO5.

4 gpio4 Sets the output value on pin GP104.

3 gpio3 Sets the output value on pin GPIOS3.

2 gpio2 Sets the output value on pin GPIO2.

1 gpiol Sets the output value on pin GPIO1.

0 gpio0 Sets the output value on pin GPIOO0.
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Address: 0x00B2

Name: gpio_freeze 6_0

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7 reserved

6 gpio6 See description for gpio0.

5 gpio5 See description for gpio0.

4 gpio4 See description for gpio0.

3 gpio3 See description for gpio0.

2 gpio2 See description for gpio0.

1 gpiol See description for gpio0.

0 gpio0 Freeze the value in register 0x100, bit O (gpio_in_status_6_0::gpio0) if GPIOO0 is

configured as input, control or LOS mode.

Address: 0x00B6:0x00B7

Name: gpio_select_0

Default: ~ 0x0000

Type: R/W

Bit Field | Function Name | Description

15 reserved

14:12 bit This field works with the page and offset field to select a single bit in the host
register map. Specifically, this field selects the bit position of the selected register
byte.

11:8 page This field works with the bit and offset fields to select a single bit in the host register
map. Specifically, this field selects the page.

7 reserved

6:0 offset When GPIOO is configured as as a Status or Control, then this field works with the
bit and page fields to select a single bit in the host register map. Specifically, this
field selects the offset within the page.
When GPIOO0 is configured as an LOS, then this field selects the target reference.
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Address: 0x00B8

Name: gpio_config_0

Default:  0x00
Type: R/W

Bit Field | Function Description

Name

7:3 reserved
2:0 ctrl This field determines the mode of operation for GPIOO0. Register 0x0B6-0x0B7

(gpio_select_0) should be set before writing this register, if the mode being set
requires additional configuration.

000: Input
The logic value sensed on GPIOO is reflected in register 0x100, bit 0
(gpio_in_status_6_0::gpio0).

001: Output
GPIOO actively drives the value specified in register OXOAE, bit 0
(gpio_out_6_0::gpio0).

010: Control

Certain device functions can be actively controlled via GPIO0. The device function to
be controlled is selected by configuring register gpio_select_0. Whenever a change is
detected on GPIOO or the selected host register bit, then the device ORs together the
GPIO and register bit values before applying the corresponding configuration. In this
mode, the selected host register bit must be a R/W type.

011: Status

The device status can be actively supervised via GPIO0. The device mirrors the host
register bit, specified in register gpio_select_0, onto GPIOO. Typically, the selected
host register bit is a status bit (either R or S type) in this mode.

100: Input (GPIOO to 3), or IRQ (all other GPIOs)

No matter how many GPIOs are configured to IRQ mode, only the GPIO that most
recently configured will generate interrupts. If the latest GPIO is then configured to
other modes, the next latest GPIO will become active and generate interrupts. GPIO
interrupt is disabled only if all the GPIOs are set to non-IRQ modes.

101: LOS
The input reference specified by register 0x0B7, bits 6:0 (gpio_select_0::offset) can
be forced into failure via GPIOO0 control.

Address: 0x00B9:0x00BA

Name: gpio_select_1

Default:  0x0000

Type: R/W

Bit Field | Function Name | Description

15 reserved

14:12 bit See description for register at address 0x0B6, bits 14:12 (gpio_select_0::bit).
11:8 page See description for register at address 0x0B6, bits 11:8 (gpio_select_0::page).
7 reserved

6:0 offset See description for register at address 0x0B7, hits 6:0 (gpio_select 0::offset).

August 2023

ZL.30174

© 2023 Microsemi Corporation Confidential

73



& Microsemi

a A%\ MicrocHIP company Data Sheet Z1.30174
Address: 0x00BB
Name: gpio_config_1
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2.0 ctrl See description for register at address 0x0B8, bits 2:0 (gpio_config_0::ctrl).
Address: 0x00BC:0x00BD
Name: gpio_select_2
Default:  0x0000
Type: R/W
Bit Field | Function Name Description
15 reserved
14:12 bit See description for register at address 0x0B6, bits 14:12 (gpio_select 0::bit).
11:8 page See description for register at address 0x0B6, bits 11:8 (gpio_select_0::page).
7 reserved
6:0 offset See description for register at address 0x0B7, bits 6:0 (gpio_select_0::offset).
Address: 0xO0BE
Name: gpio_config_2
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2.0 ctrl See description for register at address 0x0B8, hits 2:0 (gpio_config_0::ctrl).
Address: 0x00BF:0x00CO
Name: gpio_select_3
Default: ~ 0x0000
Type: R/W
Bit Field | Function Name | Description
15 reserved
14:12 bit See description for register at address 0x0B6, bits 14:12 (gpio_select_0::bit).
11:8 page See description for register at address 0x0B6, bits 11:8 (gpio_select_0::page).
7 reserved
6:0 offset See description for register at address 0x0B7, bits 6:0 (gpio_select_0::offset).
Address: 0x00C1
Name: gpio_config_3
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2.0 ctrl See description for register at address 0x0B8, bits 2:0 (gpio_config_0::ctrl).
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Address: 0x00C2:0x00C3
Name: gpio_select_4
Default:  0x0000
Type: R/W
Bit Field | Function Name | Description
15 reserved
14:12 bit See description for register at address 0x0B6, bits 14:12 (gpio_select_0::bit).
11:8 page See description for register at address 0x0B6, hits 11:8 (gpio_select 0::page).
7 reserved
6:0 offset See description for register at address 0x0B7, bits 6:0 (gpio_select_0::offset).
Address: 0x00C4
Name: gpio_config_4
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2.0 ctrl See description for register at address 0x0B8, bits 2:0 (gpio_config_0::ctrl).
Address: 0x00C5:0x00C6
Name: gpio_select_5
Default:  0x0000
Type: R/W
Bit Field | Function Name | Description
15 reserved
14:12 bit See description for register at address 0x0B6, hits 14:12 (gpio_select 0::hbit).
11:8 page See description for register at address 0x0B6, bits 11:8 (gpio_select_0::page).
7 reserved
6:0 offset See description for register at address 0x0B7, bits 6:0 (gpio_select_0::offset).
Address: 0x00C7
Name: gpio_config_5
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2:0 ctrl See description for register at address 0x0OB8, bits 2:0 (gpio_config_0::ctrl).
Address: 0x00C8:0x00C9
Name: gpio_select_6
Default:  Ox044E
Type: R/W
Bit Field | Function Name | Description
15 reserved
14:12 bit See description for register at address 0x0B6, bits 14:12 (gpio_select_0::bit).
11:8 page See description for register at address 0x0B6, bits 11:8 (gpio_select 0::page).
7 reserved
6:0 offset See description for register at address 0x0B7, bits 6:0 (gpio_select_0::offset).
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Address: OxO0CA
Name: gpio_config_6
Default:  0x02
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2:0 ctrl See description for register at address 0x0B8, bits 2:0 (gpio_config_0::ctrl).
Address: O0xO0FE
Name: uport
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
Address: O0x00FF
Name: page_sel
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:0 Unsigned binary value of these bits represents selected page for SPI access:
0x00: page O (first 128 bytes)
0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)
0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)
0x05: page 5 (sixth 128 bytes)
0x06: page 6 (seventh 128 bytes)
0x07: reserved
0x08: page 8 (ninth 128 bytes)
0x09: reserved
O0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
OxOE-OxFF: reserved
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13.4.3 Register List (Page 2)

Address:  0x0100
Name: gpio_in_status_6_0
Default:  0x00
Type: R
Bit Field | Function Name Description
7 reserved
6 gpio6 See description for gpio0.
5 gpio5 See description for gpio0.
4 gpio4 See description for gpio0.
3 gpio3 See description for gpio0.
2 gpio2 See description for gpio0.
1 gpiol See description for gpio0.
0 gpio0 Logic value seen on pin GPIOQ if it is configured as input, control or LOS mode.
Address: 0x0106
Name: ref_mon_status_0
Default: ~ 0x00
Type: R
Bit Field | Function Name Description
75 reserved
4 pfm 0: No PFM failure on ref0.
1: PFM failure on refO detected.
3 gst 0: No GST failure on ref0.
1: GST failure on ref0 detected.
2 cfm 0: No CFM failure on ref0.
1: CFM failure on ref0 detected.
1 scm 0: No SCM failure on ref0.
1: SCM failure on refO detected.
0 los 0: No LOS failure on ref0.
1: LOS failure on refO detected.
Address:  0x0107
Name: ref_mon_status_1
Default:  0x00
Type: R
Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).
3 gst See description for register at address 0x106, bit 3 (ref_mon_status_0::gst).
2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).
1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).
0 los See description for register at address 0x106, bit 0 (ref_mon_status_0::l0s).

August 2023

© 2023 Microsemi Corporation

ZL30174
Confidential

77



& Microsemi

a @Mlcnacmp company Data Sheet ZL.30174
Address:  0x0108

Name: ref_mon_status_2

Default:  0x00
Type: R

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).
3 gst See description for register at address 0x106, bit 3 (ref_mon_status_0::gst).
2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).
1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).
0 los See description for register at address 0x106, bit O (ref_mon_status_0::los).
Address: 0x0109

Name: ref_mon_status_3

Default: ~ 0x00
Type: R

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).
3 gst See description for register at address 0x106, bit 3 (ref_ mon_status_0::gst).
2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).
1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).
0 los See description for register at address 0x106, bit 0 (ref_mon_status_0::l0s).
Address: 0x010A

Name: ref_mon_status_4

Default: ~ 0x00
Type: R

Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).
3 gst See description for register at address 0x106, bit 3 (ref_mon_status_0::gst).
2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).
1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).
0 los See description for register at address 0x106, bit 0 (ref_mon_status_0::l0s).
Address: 0x010B

Name: ref_mon_status_5

Default: ~ 0x00
Type: R

Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).
3 gst See description for register at address 0x106, bit 3 (ref_mon_status_0::gst).
2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).
1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).
0 los See description for register at address 0x106, bit 0 (ref_mon_status_0::l0s).
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Address: 0x010C

Name: ref_mon_status_6

Default:  0x00

Type: R

Bit Field | Function Name Description

75 reserved

4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).

3 gst See description for register at address 0x106, bit 3 (ref_mon_status_0::gst).

2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).

1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).

0 los See description for register at address 0x106, bit O (ref_mon_status_0::los).

Address: 0x010D

Name: ref_mon_status_7

Default: ~ 0x00

Type: R

Bit Field | Function Name Description

75 reserved

4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).

3 gst See description for register at address 0x106, bit 3 (ref_mon_status 0::gst).

2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).

1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).

0 los See description for register at address 0x106, bit 0 (ref_mon_status_0::l0s).

Address: 0x010E

Name: ref_mon_status_8

Default: ~ 0x00

Type: R

Bit Field | Function Name Description

75 reserved

4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).

3 gst See description for register at address 0x106, bit 3 (ref_mon_status_0::gst).

2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).

1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).

0 los See description for register at address 0x106, bit 0 (ref_mon_status_0::l0s).

Address: 0x010F

Name: ref_mon_status_9

Default: ~ 0x00

Type: R

Bit Field | Function Name Description

75 reserved

4 pfm See description for register at address 0x106, bit 4 (ref_mon_status_0::pfm).

3 gst See description for register at address 0x106, bit 3 (ref_mon_status_0::gst).

2 cfm See description for register at address 0x106, bit 2 (ref_mon_status_0::cfm).

1 scm See description for register at address 0x106, bit 1 (ref_mon_status_0::scm).

0 los See description for register at address 0x106, bit 0 (ref_mon_status_0::l0s).
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Address: 0x0116
Name: dpll_mon_status_0
Default:  0x00
Type: R
Bit Field | Function Name Description
7 pslhit 0: DPLLO is below the configured phase slope limit.
1: DPLLO has hit the configured phase slope limit.
6 pmihit 0: DPLLO has not exceeded the configured phase memory limit for the active
reference.
1: DPLLO has exceeded the configured phase memory limit for the active
reference.
5 flhit 0: DPLLO is within the configured pull-in/hold-in range limit.
1: DPLLO has hit the specified pull-in/hold-in range limit.
4:2 reserved
1 ho 0: DPLLO is not in holdover (is either locking or already locked).
1: DPLLO is in holdover.
0 lol 0: DPLLO is locked.
1: DPLLO is not locked.
Address: 0x0117
Name: dpll_mon_status_1
Default:  0x00
Type: R
Bit Field | Function Name Description
7 pslhit See description for register at address 0x116, bit 7 (dpll_mon_status_0::pslhit).
6 pmihit See description for register at address 0x116, bit 6 (dpll_mon_status_0::pmlhit).
5 flhit See description for register at address 0x116, bit 5 (dpll_mon_status_0::flhit).
4:2 reserved
1 ho See description for register at address 0x116, bit 1 (dpll_mon_status_0::ho).
0 lol See description for register at address 0x116, bit O (dpll_mon_status_0::lol).
Address: 0x0118
Name: dpll_mon_status_2
Default:  0x00
Type: R
Bit Field | Function Name Description
7 pslhit See description for register at address 0x116, bit 7 (dpll_mon_status_0::pslhit).
6 pmihit See description for register at address 0x116, bit 6 (dpll_mon_status_0::pmlhit).
5 flhit See description for register at address 0x116, bit 5 (dpll_mon_status_0::flhit).
4:2 reserved
1 ho See description for register at address 0x116, bit 1 (dpll_mon_status_0::ho).
0 lol See description for register at address 0x116, bit O (dpll_mon_status_0::lol).
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Address: 0x0119
Name: dpll_mon_status_3
Default: ~ 0x00
Type: R
Bit Field | Function Name Description
7 pslhit See description for register at address 0x116, bit 7 (dpll_mon_status_0::pslhit).
6 pmlhit See description for register at address 0x116, bit 6 (dpll_mon_status_0::pmlhit).
5 flhit See description for register at address 0x116, hit 5 (dpll_mon_status_0::flhit).
4:2 reserved
1 ho See description for register at address 0x116, bit 1 (dpll_mon_status_0::ho).
0 lol See description for register at address 0x116, bit O (dpll_mon_status_0::lol).
Address: 0x0126
Name: dpll_refsel_status_1 0
Default:  0x00
Type: R
Bit Field | Function Name Description
74 dpll_1 Indicates the reference selected by DPLL1 (only valid in automatic mode).
3.0 dpll 0 Indicates the reference selected by DPLLO (only valid in automatic mode).
Address: 0x0127
Name: dpll_refsel_status_3 2
Default: ~ 0x00
Type: R
Bit Field | Function Name Description
7:4 dpll_3 Indicates the reference selected by DPLL3 (only valid in automatic mode).
3.0 dpll 2 Indicates the reference selected by DPLL2 (only valid in automatic mode).
Address: 0x016E
Name: synth_mon_status_0
Default: ~ 0x00
Type: R
Bit Field | Function Name Description
7 reserved
6 reserved
5 io_align_done b See description for io_align_done_a.
4 io_align_done_a 0: 1/0 alignment has not completed on synthO divider A.
1: I/O alignment has completed on synthO divider A.
This bit will be cleared when the corresponding output or synthO is disabled.
3 reserved
2 loss_of _lock 0: synthO is locked (VCO frequency is in the correct range).
1: synthO is not locked (VCO frequency is out of the correct range).
1.0 reserved
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Address: 0x016F

Name: synth_mon_status_1

Default:  0x00

Type: R

Bit Field | Function Name Description

7 io_align_done_d See description for register at address Ox16E, bit 4
(synth_mon_status_0::io_align_done_a).

6 io_align_done_c See description for register at address Ox16E, bit 4
(synth_mon_status_0::io_align_done_a).

5 io_align_done_b See description for register at address Ox16E, bit 4
(synth_mon_status_0::io_align_done_a).

4 io_align_done_a See description for register at address Ox16E, bit 4
(synth_mon_status_0::io_align_done_a).

3 reserved

2 loss_of lock See description for register at address Ox16E, bit 2
(synth_mon_status_0::loss_of lock).

1:0 reserved

Address: 0x0170

Name: synth_mon_status_2

Default:  0x00

Type: R

Bit Field | Function Name Description

7 io_align_done_d See description for register at address Ox16E, bit 4
(synth_mon_status_0::io_align_done_a).

6 io_align_done_c See description for register at address Ox16E, bit 4
(synth_mon_status 0::io_align done a).

5 io_align_done_b See description for register at address Ox16E, bit 4
(synth_mon_status_0::io_align_done_a).

4 io_align_done_a See description for register at address Ox16E, bit 4
(synth_mon_status_0::io_align_done_a).

3 reserved

2 loss_of lock See description for register at address 0x16E, bit 2
(synth_mon_status_0::loss_of lock).

1:0 reserved

Address: 0x0171

Name: synth_mon_status_3

Default:  0x00

Type: R

Bit Field | Function Name Description

7:6 reserved

5 io_align_done_b See description for register at address 0x16E, bit 4
(synth_mon_status_0::io_align_done_a).

4 io_align_done_a See description for register at address 0x16E, bit 4
(synth_mon_status_0::io_align_done_a).

3 reserved

2 loss_of_lock See description for register at address Ox16E, bit 2
(synth_mon_status_0::loss_of lock).

1.0 reserved

August 2023

© 2023 Microsemi Corporation

ZL30174
Confidential

82



& Microsemi

a A%\ MicrocHIP company Data Sheet Z1.30174
Address: 0x017E
Name: uport
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7.0 lockout When set, this field causes all other uport registers to be host read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
Address: O0x017F
Name: page_sel
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:0 Unsigned binary value of these bits represents selected page for SPI access:

0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)
0x09: reserved

0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
O0xOE-OxFF: reserved

13.4.4 Register List (Page 3)

Address: 0x0180
Name: sticky_lock
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:0 This register needs to be set to a non-zero value prior to clearing sticky bits, to avoid

race condition that can happen when the internal processor updates the register while
the host clears the bit. Having non-zero value in this register will prevent the internal
processor from updating the sticky bit registers.

For proper sticky bit monitoring, the following procedure is recommended:
1) Write non-zero value into this register

2) Clear sticky bits in other registers

3) Write O into this register

4) Read sticky bits status registers
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Address:  0x0182
Name: ref_irg_active_7_0
Default:  0x00
Type: S
Bit Field | Function Name Description
7 fail_7 0: ref7 has no unacknowledged interrupts.
1: ref7 interrupt has occurred, not yet acknowledged.
6 fail_6 0: ref6 has no unacknowledged interrupts.
1: ref6 interrupt has occurred, not yet acknowledged.
5 fail_5 0: ref5 has no unacknowledged interrupts.
1: ref5 interrupt has occurred, not yet acknowledged.
4 fail_4 0: ref4 has no unacknowledged interrupts.
1: ref4 interrupt has occurred, not yet acknowledged.
3 fail_3 0: ref3 has no unacknowledged interrupts.
1: ref3 interrupt has occurred, not yet acknowledged.
2 fail_2 0: ref2 has no unacknowledged interrupts.
1: ref2 interrupt has occurred, not yet acknowledged.
1 fail_1 0: refl has no unacknowledged interrupts.
1: refl interrupt has occurred, not yet acknowledged.
0 fail_0 0: refO has no unacknowledged interrupts.
1: ref0 interrupt has occurred, not yet acknowledged.
Address: 0x0183
Name: ref_irg_active_9 8
Default: ~ 0x00
Type: S
Bit Field | Function Name Description
7:2 reserved
1 fail_9 0: ref9 has no unacknowledged interrupts.
1: ref9 interrupt has occurred, not yet acknowledged.
0 fail_8 0: ref8 has no unacknowledged interrupts.
1: ref8 interrupt has occurred, not yet acknowledged.
Address: 0x0184
Name: dpll_irg_active
Default: ~ 0x00
Type: S
Bit Field | Function Description
Name
74 reserved
3 fail_3 0: DPLL3 has no unacknowledged interrupts.
1: DPLL3 interrupt has occurred, not yet acknowledged.
2 fail_2 0: DPLL2 has no unacknowledged interrupts.
1: DPLL2 interrupt has occurred, not yet acknowledged.
1 fail_1 0: DPLL1 has no unacknowledged interrupts.
1: DPLL1 interrupt has occurred, not yet acknowledged.
0 fail_0 0: DPLLO has no unacknowledged interrupts.
1. DPLLO interrupt has occurred, not yet acknowledged.
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Address: 0x0186
Name: ref_mon_sticky 0
Default:  0x00
Type: S
Bit Field | Function Name Description
75 reserved
4 pfm 0: refO has no unacknowledged PFM failures.

1: refO PFM failure has occurred, not yet acknowledged.
3 gst 0: ref0 has no unacknowledged GST failures.

1: refO GST failure has occurred, not yet acknowledged.
2 cfm 0: refO has no unacknowledged CFM failures.

1: ref0 CFM failure has occurred, not yet acknowledged.
1 scm 0: refO has no unacknowledged SCM failures.

1: ref0 SCM failure has occurred, not yet acknowledged.
0 los 0: ref0 has no unacknowledged LOS failures.

1: refO LOS failure has occurred, not yet acknowledged.
Address: 0x0187
Name: ref_mon_sticky_1
Default: ~ 0x00
Type: S
Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky 0::pfm).
3 gst See description for register at address 0x186, bit 3 (ref_mon_sticky_0::gst).
2 cfm See description for register at address 0x186, bit 2 (ref_mon_sticky 0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref mon_sticky 0::scm).
0 los See description for register at address 0x186, bit 0 (ref_mon_sticky 0::los).
Address: 0x0188
Name: ref_mon_sticky_2
Default:  0x00
Type: S
Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky 0::pfm).
3 gst See description for register at address 0x186, bit 3 (ref_mon_sticky 0::gst).
2 cfm See description for register at address 0x186, bit 2 (ref_mon_sticky 0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref_mon_sticky 0::scm).
0 los See description for register at address 0x186, bit 0 (ref_mon_sticky 0::los).
Address: 0x0189
Name: ref_mon_sticky 3
Default:  0x00
Type: S
Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky 0::pfm).
3 gst See description for register at address 0x186, bit 3 (ref_mon_sticky 0::gst).
2 cfm See description for register at address 0x186, bit 2 (ref_mon_sticky_0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref_mon_sticky 0::scm).
0 los See description for register at address 0x186, bit O (ref_mon_sticky 0::los).
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Address: 0x018A

Name: ref_mon_sticky 4

Default:  0x00
Type: S

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky_0::pfm).
3 gst See description for register at address 0x186, hit 3 (ref_mon_sticky 0::gst).
2 cfm See description for register at address 0x186, hit 2 (ref_mon_sticky 0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref_mon_sticky_0::scm).
0 los See description for register at address 0x186, bit O (ref_mon_sticky 0::los).
Address: 0x018B

Name: ref_mon_sticky 5

Default:  0x00
Type: S

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky 0::pfm).
3 gst See description for register at address 0x186, hit 3 (ref_mon_sticky 0::gst).
2 cfm See description for register at address 0x186, bit 2 (ref_mon_sticky_0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref_mon_sticky 0::scm).
0 los See description for register at address 0x186, bit 0 (ref_mon_sticky_0::l0s).
Address: 0x018C

Name: ref_mon_sticky_6

Default: ~ 0x00
Type: S

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky 0::pfm).
3 gst See description for register at address 0x186, bit 3 (ref_mon_sticky 0::gst).
2 cfm See description for register at address 0x186, bit 2 (ref_mon_sticky _0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref_mon_sticky 0::scm).
0 los See description for register at address 0x186, bit O (ref_mon_sticky 0::los).
Address: 0x018D

Name: ref_mon_sticky_7

Default: ~ 0x00
Type: S

Bit Field | Function Name Description

75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky 0::pfm).
3 gst See description for register at address 0x186, bit 3 (ref_mon_sticky 0::gst).
2 cfm See description for register at address 0x186, bit 2 (ref_mon_sticky_0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref_mon_sticky 0::scm).
0 los See description for register at address 0x186, bit 0 (ref_mon_sticky 0::los).
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Address: 0x018E
Name: ref_mon_sticky 8
Default:  0x00
Type: S
Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky 0::pfm).
3 gst See description for register at address 0x186, hit 3 (ref_mon_sticky 0::gst).
2 cfm See description for register at address 0x186, hit 2 (ref_mon_sticky 0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref_mon_sticky 0::scm).
0 los See description for register at address 0x186, bit O (ref_mon_sticky 0::los).
Address: 0x018F
Name: ref_mon_sticky 9
Default:  0x00
Type: S
Bit Field | Function Name Description
75 reserved
4 pfm See description for register at address 0x186, bit 4 (ref_mon_sticky 0::pfm).
3 gst See description for register at address 0x186, hit 3 (ref_mon_sticky 0::gst).
2 cfm See description for register at address 0x186, bit 2 (ref_mon_sticky_0::cfm).
1 scm See description for register at address 0x186, bit 1 (ref_mon_sticky 0::scm).
0 los See description for register at address 0x186, bit O (ref_mon_sticky 0::los).
Address: 0x0196
Name: dpll_mon_sticky 0
Default: ~ 0x00
Type: S
Bit Field | Function Name Description
7 pslhit 0: DPLLO has no unacknowledged phase slope limit failures.

1: DPLLO phase slope limit failure has occurred, not yet acknowledged.
6 pmlhit 0: DPLLO has no unacknowledged phase memory limit failures.

1: DPLLO phase memory limit failure has occurred, not yet acknowledged.
5 flhit 0: DPLLO has no unacknowledged pull-in/hold-in range limit failures.

1: DPLLO pull-in/hold-in range limit failure has occurred, not yet acknowledged.
4:2 reserved
1 ho 0: DPLLO is not in holdover (is locking or already locked).

1: DPLLO holdover entry detected, not yet acknowledged.
0 lol 0: DPLLO is locked.

1: DPLLO loss of lock detected, not yet acknowledged.
Address:  0x0197
Name: dpll_mon_sticky_1
Default:  0x00
Type: S
Bit Field | Function Name Description
7 pslhit See description for register at address 0x196, bit 7 (dpll_mon_sticky 0::pslhit).
6 pmihit See description for register at address 0x196, bit 6 (dpll_mon_sticky 0::pmlhit).
5 flhit See description for register at address 0x196, bit 5 (dpll_mon_sticky 0::flhit).
4:2 reserved
1 ho See description for register at address 0x196, bit 1 (dpll_mon_sticky 0::ho).
0 lol See description for register at address 0x196, bit O (dpll_mon_sticky_0::lol).
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Address: 0x0198
Name: dpll_mon_sticky_ 2
Default:  0x00
Type: S
Bit Field | Function Name Description
7 pslhit See description for register at address 0x196, bit 7 (dpll_mon_sticky_0::pslhit).
6 pmlhit See description for register at address 0x196, bit 6 (dpll_mon_sticky_0::pmlhit).
5 flhit See description for register at address 0x196, bit 5 (dpll_mon_sticky 0::flhit).
4:2 reserved
1 ho See description for register at address 0x196, bit 1 (dpll_mon_sticky 0::ho).
0 lol See description for register at address 0x196, bit O (dpll_mon_sticky_0::lol).
Address: 0x0199
Name: dpll_mon_sticky_3
Default:  0x00
Type: S
Bit Field | Function Name Description
7 pslhit See description for register at address 0x196, bit 7 (dpll_mon_sticky 0::pslhit).
6 pmihit See description for register at address 0x196, bit 6 (dpll_mon_sticky 0::pmihit).
5 flhit See description for register at address 0x196, bit 5 (dpll_mon_sticky 0::flhit).
4:2 reserved
1 ho See description for register at address 0x196, bit 1 (dpll_mon_sticky 0::ho).
0 lol See description for register at address 0x196, bit O (dpll_mon_sticky_0::lol).
Address: 0x01A6
Name: dpll_fastlock_phase_sticky
Default: ~ 0x00
Type: S
Bit Field | Function Name Description
74 reserved
3 dpll_3 0: DPLL3 has no unacknowledged fast lock phase error status.
1: DPLL3 fast lock phase error threshold exceeded, not yet
acknowledged.
2 dpll_2 0: DPLL2 has no unacknowledged fast lock phase error status.
1: DPLL2 fast lock phase error threshold exceeded, not yet
acknowledged.
1 dpll_1 0: DPLL1 has no unacknowledged fast lock phase error status.
1: DPLL1 fast lock phase error threshold exceeded, not yet
acknowledged.
0 dpll_0 0: DPLLO has no unacknowledged fast lock phase error status.
1: DPLLO fast lock phase error threshold exceeded, not yet
acknowledged.
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Address: 0x01A8

Name: dpll_fastlock_freq_sticky

Default:  0x00

Type: S

Bit Field | Function Name Description

74 reserved

3 dpll_3 0: DPLL3 has no unacknowledged fast lock frequency error status.
1: DPLL3 fast lock frequency error threshold exceeded, not yet
acknowledged.

2 dpll_2 0: DPLL2 has no unacknowledged fast lock frequency error status.
1: DPLL2 fast lock frequency error threshold exceeded, not yet
acknowledged.

1 dpll_1 0: DPLL1 has no unacknowledged fast lock frequency error status.
1: DPLL1 fast lock frequency error threshold exceeded, not yet
acknowledged.

0 dpll_0 0: DPLLO has no unacknowledged fast lock frequency error status.
1: DPLLO fast lock frequency error threshold exceeded, not yet
acknowledged.

Address: 0x01AA

Name: dpll_tie_wr_sticky

Default:  0x00

Type: S

Bit Field | Function Name Description

7 reserved

6:4 reserved

3 dpll_3 0: DPLL3 has no unacknowledged TIE write status.

1: DPLL3 TIE write completed, not yet acknowledged.

2 dpll_2 0: DPLL2 has no unacknowledged TIE write status.

1: DPLL2 TIE write completed, not yet acknowledged.

1 dpll_1 0: DPLL1 has no unacknowledged TIE write status.

1: DPLL1 TIE write completed, not yet acknowledged.

0 dpll_0 0: DPLLO has no unacknowledged TIE write status.

1: DPLLO TIE write completed, not yet acknowledged.

Address: 0x01AC

Name: synth_step_sticky_1 0

Default:  0x00

Type: S

Bit Field | Function Name Description

7 synthl_div_d 0: synth1 divider D has no unacknowledged phase step status.

1: synthl divider D phase step has completed, not yet acknowledged.

6 synthl_div_c 0: synth1 divider C has no unacknowledged phase step status.

1: synthl divider C phase step has completed, not yet acknowledged.

5 synthl_div_b 0: synth1 divider B has no unacknowledged phase step status.

1: synthl divider B phase step has completed, not yet acknowledged.

4 synthl_div_a 0: synth1 divider A has no unacknowledged phase step status.

1: synthl divider A phase step has completed, not yet acknowledged.

3:2 reserved

1 synthO_div_b 0: synthO divider B has no unacknowledged phase step status.

1: synthO divider B phase step has completed, not yet acknowledged.

0 synthO_div_a 0: synthO divider A has no unacknowledged phase step status.

1: synthO divider A phase step has completed, not yet acknowledged.
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Address: 0x01AD
Name: synth_step_sticky_3 2
Default:  0x00
Type: S
Bit Field | Function Name Description
7:6 reserved
5 synth3_div_b 0: synth3 divider B has no unacknowledged phase step status.
1: synth3 divider B phase step has completed, not yet acknowledged.
4 synth3_div_a 0: synth3 divider A has no unacknowledged phase step status.
1: synth3 divider A phase step has completed, not yet acknowledged.
3 synth2_div_d 0: synth2 divider D has no unacknowledged phase step status.
1: synth2 divider D phase step has completed, not yet acknowledged.
2 synth2_div_c 0: synth2 divider C has no unacknowledged phase step status.
1: synth2 divider C phase step has completed, not yet acknowledged.
1 synth2_div_b 0: synth2 divider B has no unacknowledged phase step status.
1: synth2 divider B phase step has completed, not yet acknowledged.
0 synth2_div_a 0: synth2 divider A has no unacknowledged phase step status.
1: synth2 divider A phase step has completed, not yet acknowledged.
Address: 0x01BO
Name: synth_mon_sticky_0
Default:  0x00
Type: S
Bit Field | Function Name Description
7:6 reserved
5 io_align_done b See description for io_align_done_a.
4 io_align_done_a 0: synthO divider A has no unacknowledged I/O alignment completions.
1: synthO divider A has compeletd 1/O alignment, not yet acknowledged.
3 reserved
2 loss_of_lock 0: synth0 has no unacknowledged loss-of-lock failures.
1: synth0 loss-of-lock failure has occurred, not yet acknowledged.
1.0 reserved
Address: 0x01B1
Name: synth_mon_sticky_1
Default: ~ 0x00
Type: S
Bit Field | Function Name Description
7 io_align_done_d See description for register at address 0x1BO0 bit 4
(synth_mon_sticky 0::io_align_done_a).
6 io_align_done_c See description for register at address 0x1BO0 bit 4
(synth_mon_sticky 0O::io_align_done_a).
5 io_align_done_b See description for register at address 0x1BO0 bit 4
(synth_mon_sticky 0O::io_align_done_a).
4 io_align_done_a See description for register at address 0x1BO0 bit 4
(synth_mon_sticky 0::io_align_done_a).
3 reserved
2 loss_of_lock See description for register at address 0x1BO0 bit 2
(synth_mon_sticky_0::loss_of_lock).
1.0 reserved

August 2023

© 2023 Microsemi Corporation

ZL30174
Confidential

90



& Microsemi

a A8\ MicrocHIP company

Data Sheet

ZL.30174

Address: 0x01B2

Name: synth_mon_sticky 2

Default:  0x00

Type: S

Bit Field | Function Name Description

7 io_align_done_d See description for register at address 0x1BO0 bit 4
(synth_mon_sticky_0::io_align_done_a).

6 io_align_done_c See description for register at address 0x1BO0 bit 4
(synth_mon_sticky 0O::io_align_done_a).

5 io_align_done_b See description for register at address 0x1BO0 bit 4
(synth_mon_sticky_0::io_align_done_a).

4 io_align_done_a See description for register at address 0x1BO0 bit 4
(synth_mon_sticky_0::io_align_done_a).

3 reserved

2 loss_of lock See description for register at address 0x1BO0 bit 2
(synth_mon_sticky 0::loss_of lock).

1.0 reserved

Address: 0x01B3

Name: synth_mon_sticky_3

Default:  0x00

Type: S

Bit Field | Function Name Description

7:6 reserved

5 io_align_done_b See description for register at address 0x1BO0 bit 4
(synth_mon_sticky 0O::io_align_done_a).

4 io_align_done_a See description for register at address 0x1BO0 bit 4
(synth_mon_sticky 0::io_align_done_a).

3 reserved

2 loss_of_lock See description for register at address 0x1BO0 bit 2
(synth_mon_sticky_0::loss_of lock).

1.0 reserved

Address: 0x01B7

Name: synth_irg_active

Default: ~ 0x00

Type: S

Bit Field | Function Name | Description

74 reserved

3 fail_3 See description for fail_0.

2 fail_2 See description for fail_0.

1 fail_1 See description for fail_0.

0 fail_0 0: synth0O has no unacknowledged interrupts.

1: synthO interrupt has occurred, not yet acknowledged.
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Address: OxO01FE
Name: uport
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
Address: Ox01FF
Name: page_sel
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:0 Unsigned binary value of these bits represents selected page for SPI access:

0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)
0x09: reserved

0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
O0xOE-OxFF: reserved

13.4.5 Register List (Page 4)

Address:  0x0200

Name: ref los 7 0

Default:  0x00

Type: R/W

Bit Field | Function Description

Name

7 los_7 Ref7 external Loss Of Signal (LOS) - indicator to DPLLs that Ref7 has failed. Internally
in the DPLLs this signal is used for reference monitor indicator, reference switching or
holdover entering and for ISR generation.

6 los_6 External LOS for Ref6

5 los 5 External LOS for Ref5

4 los 4 External LOS for Ref4

3 los 3 External LOS for Ref3

2 los 2 External LOS for Ref2

1 los 1 External LOS for Refl

0 los 0 External LOS for Ref0

August 2023

ZL.30174

© 2023 Microsemi Corporation Confidential

92



& Microsemi

a A%\ MicrocHIP company Data Sheet Z1.30174
Address:  0x0201
Name: ref los 9 8
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
74 reserved
3:2 reserved
1 los 9 External LOS for Ref9
0 los 8 External LOS for Ref8
Address: 0x021C
Name: dpll_enable
Default:  0x04
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2:0 num 0: All DPLLs disabled.
n: DPLLO to DPLL(n-1) enabled. If n is greater than the highest numbered DPLL, all
DPLLs will be enabled.
Address: 0x021D
Name: split_xo_mode_control
Default: ~ 0x00
Type: R/W
Bit Field | Function Name Description
7:4 ref Sets the reference to use as the TCXO/OCXO input source. An invalid
reference number will set the source to ref0.
31 reserved
0 en 0: Split-XO mode disabled.
1: Split-XO mode enabled.
Note: Changing this bit will cause the device to perform a warm start.
Note 2: Following the warm start the revision register (0x003) will be set to
0x00. To determine the correct revision of the device, the revision register
(0x003) should be read before split_xo mode is enabled.
Address: 0x021E
Name: dpll_mode_refsel_0
Default: ~ 0x00
Type: R/W
Bit Field | Function Name Description
74 ref Specifies which reference the DPLLO is forced to select, when the mode bitfield
is set to '010' (forced reference lock mode). When this forced reference fails,
DPLLO will go to holdover state. An invalid reference number will select refO.
When DPLLO is not in forced reference lock mode, this bitfield is ignored.
3 reserved
2:0 mode 000: Freerun mode

001: Forced holodover mode

010: Forced reference lock mode
011: Automatic mode

100: NCO mode

101-111: Invalid (automatic mode)
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Address: 0x021F

Name: dpll_ctrl_0

Default:  0x08

Type: R/W

Bit Field | Function Description

Name

75 reserved

4 nco_auto_read | 0: DPLLO automatic NCO read is disabled.
1. DPLLO automatic NCO read is enabled. When switching to forced holdover or
NCO modes, an NCO read operation is automatically performed, the device will write
DPLLO's frequency offset to register 0x300-0x304 (dpll_df offset 0).

3:2 reserved

1 tie_clear 0: DPLLO will not align its output to the reset position. This represents "hitless"
reference switching mode.
1: DPLLO will align its outputs to the reset position (specified by appropriate phase
shift selection). This bit should be set when initial output to input alignment is desired
after numerous reference rearrangements.

0 reserved

Address: 0x0221

Name: dpll_mode_refsel_1

Default: ~ 0x00

Type: R/W

Bit Field | Function Name Description

74 ref See description for register at address 0x21E, bits 7:4 (dpll_mode_refsel_0::ref).

3 reserved

2:0 mode See description for register at address 0x21E, bits 2:0

(dpll_mode_refsel 0::mode).

Address: 0x0222

Name: dpll_ctrl_1

Default:  0x08

Type: R/W

Bit Field | Function Description

Name

7 reserved

6:5 reserved

4 nco_auto_read | See description for register at address 0x21F, bit 4 (dpll_ctrl_0::nco_auto_read).

3:2 reserved

1 tie_clear See description for register at address 0x21F, bit 1 (dpll_ctrl_0::tie_clear).

0 reserved

Address: 0x0224

Name: dpll_mode_refsel_2

Default: ~ 0x00

Type: R/W

Bit Field | Function Name Description

74 ref See description for register at address O0x21E, bits 7:4 (dpll_mode_refsel 0::ref).

3 reserved

2:0 mode See description for register at address 0x21E, bits 2:0

(dpll_mode_refsel_0::mode).
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Address:  0x0225
Name: dpll_ctrl_2
Default:  0x08
Type: R/W
Bit Field | Function Description
Name
75 reserved
4 nco_auto_read | See description for register at address 0x21F, bit 4 (dpll_ctrl_0::nco_auto_read).
3:2 reserved
1 tie_clear See description for register at address 0x21F, bit 1 (dpll_ctrl_0::tie clear).
0 reserved
Address:  0x0227
Name: dpll_mode_refsel_3
Default:  0x00
Type: R/W
Bit Field | Function Name Description
74 ref See description for register at address 0x21E, bits 7:4 (dpll_mode_refsel_0::ref).
3 reserved
2:0 mode See description for register at address 0x21E, bits 2:0
(dpll_mode_refsel_0::mode).
Address: 0x0228
Name: dpll_ctrl_3
Default:  0x08
Type: R/W
Bit Field | Function Description
Name
75 reserved
4 nco_auto_read | See description for register at address 0x21F, bit 4 (dpll_ctrl_0::nco_auto_read).
3:2 reserved
1 tie_clear See description for register at address 0x21F, bit 1 (dpll_ctrl_O::tie_clear).
0 reserved
Address: 0x024E
Name: gp_out_ctrl
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:2 reserved
1 gp_en_1 gpoutclkl is a CMOS output driven by synthO divider B.
0: Output disabled
1: Output enabled
0 gp_en_0 gpoutclk0 is a CMOS output driven by synthO divider A.
0: Output disabled
1: Output enabled
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Address:  0x0250
Name: hp_out_ctrl_1
Default:  OxFO
Type: R/W
Bit Field | Function Description
Name
7 hp_type_2 Controls the type of output on hpoutclk2 and 3.
0: Outputs are CMOS.
1: Outputs are a differential pair and depend on hp_route_2. hp_clone_2 and
hp_route 3 are ignored.
6 hp_clone_2 0: hpoutclk2 depends on hp_route_2. hpoutclk3 depends on hp_route_3.
1: hpoutclk2 and 3 depend on hp_route 2. hp_route_3 is ignored.
5 hp_type_0 Controls the type of output on hpoutclkO and 1.
0: Outputs are CMOS.
1: Outputs are a differential pair driven by synthl divider A. hp_clone_0 is ignored.
4 hp_clone_0 0: hpoutclkO is driven by synthl divider A. hpoutclkl is driven by synth1 divider B.
1: hpoutclkO and 1 are driven by synth1 divider A.
3 hp_en_3 Controls the state of hpoutclk3 in CMOS mode. Ignored in differential mode. See
hp_type_2 bit to set output mode. When this bit is set to 0, hp_clone_2 must also be
setto 0.
0: Output disabled
1: Output enabled
2 hp_en_2 Controls the state of hpoutclk2 in CMOS mode. Controls the state of hpoutclk2 and 3
in differential mode. See hp_type_1 bit to set output mode.
0: Output(s) disabled
1: Output(s) enabled
1 hp_en_1 Controls the state of hpoutclkl in CMOS mode. Ignored in differential mode. See
hp_type_0 bit to set output mode.
0: Output disabled
1: Output enabled
0 hp_en_0 Controls the state of hpoutclkO in CMOS mode. Controls the state of hpoutclkO and 1
in differential mode. See hp_type_0 bit to set output mode.
0: Output(s) disabled
1: Output(s) enabled
Address: 0x0251
Name: hp_out_routing_1
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7:4 reserved
3 hp_route_3 0: synth1l divider D drives hpoutclk3
1: synthl divider B drives hpoutclk3
2 hp_route_2 0: synth1l divider C drives hpoutclk2
1: synthl divider A drives hpoutclk2
1:0 reserved
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Address:  0x0252

Name: hp_out_ctrl_2

Default:  0xAO

Type: R/W

Bit Field | Function Description

Name

7 hp_type_6 Controls the type of output on hpoutclk6 and 7. Outputs dividers depend on register
0x253, bit 2 (hp_out_routing_2::hp_route_6).
0: Outputs are CMOS.
1: Outputs are a differential pair.

6 reserved

5 hp_type_4 Controls the type of output on hpoutclk4 and 5. Outputs are driven by synth2 divider
A.
0: Outputs are CMOS.
1: Outputs are a differential pair.

4 reserved

3 hp_en_ 7 Controls the state of hpoutclk7 in CMOS mode. Ignored in differential mode. See
hp_type_6 bit to set output mode.
0: Output disabled
1: Output enabled

2 hp_en_6 Controls the state of hpoutclké in CMOS mode. Controls the state of hpoutclk6 and 7
in differential mode. See hp_type_6 bit to set output mode.
0: Output(s) disabled
1: Output(s) enabled

1 hp_en_5 Controls the state of hpoutclk5 in CMOS mode. Ignored in differential mode. See
hp_type_4 bit to set output mode.
0: Output disabled
1: Output enabled

0 hp_en_4 Controls the state of hpoutclk4 in CMOS mode. Controls the state of hpoutclk4 and 5
in differential mode. See hp_type_4 bit to set output mode.
0: Output(s) disabled
1: Output(s) enabled

Address: 0x0253

Name: hp_out_routing_2

Default: ~ 0x00

Type: R/W

Bit Field | Function Name Description

7:3 reserved

2 hp_route_6 0: synth2 divider B drives hpoutclk6 and 7

1: synth2 divider A drives hpoutclké and 7
1.0 reserved
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Address: 0x0254
Name: hp_out_ctrl_3
Default:  0xAO
Type: R/W
Bit Field | Function Description
Name
7 hp_type_10 Controls the type of output on hpoutclk10 and 11.
0: Outputs are CMOS.
1: Outputs are a differential pair.
Output dividers depend on register 0x255, bit 2 (hp_out routing 3::hp route 10).
6 reserved
5 hp_type_8 Controls the type of output on hpoutclk8 and 9.
0: Outputs are CMOS.
1: Outputs are a differential pair.
Output dividers depend on synth2 mailbox register 0x694, bit 0
(synth_config2::remap).
remap = 0: Outputs are driven by synth3 divider A.
remap = 1: Outputs are driven by synth2 divider C.
4 reserved
3 hp_en_11 Controls the state of hpoutclk11 in CMOS mode. Ignored in differential mode. See
hp_type_10 bit to set output mode.
0: Output disabled
1: Output enabled
2 hp_en_10 Controls the state of hpoutclk10 in CMOS mode. Controls the state of hpoutclk10 and
11 in differential mode. See hp_type_10 bit to set output mode.
0: Output(s) disabled
1: Output(s) enabled
1 hp_en_9 Controls the state of hpoutclk9 in CMOS mode. Ignored in differential mode. See
hp_type_8 bit to set output mode.
0: Output disabled
1: Output enabled
0 hp_en_8 Controls the state of hpoutclk8 in CMOS mode. Controls the state of hpoutclk8 and 9
in differential mode. See hp_type_8 bit to set output mode.
0: Output(s) disabled
1: Output(s) enabled
Address:  0x0255
Name: hp_out_routing_3
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7:3 reserved
2 hp_route_10 The behavior of this bit depends on the value of synth2 mailbox register 0x694, bit
0 (synth_config2::remap).
remap = 0:
0: synth3 divider B drives hpoutclk10 and 11
1: synth3 divider A drives hpoutclk10 and 11
remap = 1:
0: synth2 divider D drives hpoutclk10 and 11
1: synth2 divider C drives hpoutclk10 and 11
1:0 reserved

August 2023

© 2023 Microsemi Corporation

ZL30174
Confidential

98



& Microsemi

a A8\ MicrocHIP company Data Sheet ZL30174
Address:  0x025C
Name: calibr_alignment_ctrl
Default:  0x01
Type: R/W
Bit Field | Function Name Description
7:1 reserved
0 master_en 0: Fine I/0 alignment disabled.
1: Fine I/O alignment enabled.

Address: 0x027E

Name: uport

Default: 0x00

Type: R/W

Bit Field | Function Description

Name

7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.

6:1 reserved

0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.

Address: 0x027F
Name: page_sel
Default:  0x00
Type: R/W

Bit Field | Function Description
Name

7:0 Unsigned binary value of these bits represents selected page for SPI access:
0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)

0x09: reserved

O0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
OxOE-OXFF: reserved

August 2023 ZL.30174
© 2023 Microsemi Corporation Confidential



& Microsemi

a A8\ MicrocHIP company

Data Sheet ZL30174

13.4.6 Register List (Page 5)

Address:  0x02DO0O
Name: ext_fb_ctrl
Default: 0x00
Type: R/W
Bit Field | Function Description
Name
7:1 reserved
0 en 0: External feedback is disabled
1: External feedback is enabled
Before modifying this bit, all synths driven by the DPLL specified in register 0x2D1, bits
2:0 (ext_fb_sel::dpll) should be disabled. After modifying this bit, the synths can then be
re-enabled.
Address: 0x02D1
Name: ext_fb_sel
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
74 ref Sets the reference to use as the external feedback source. An invalid reference number
will disable external feedback.
3 reserved
2:0 dpll Sets the DPLL to use for external feedback. External feedback phase represents the
difference in phase between this DPLL's selected active reference and selected
feedback source. An invalid DPLL number will disable external feedback.
Note 1: If external feedback is enabled for a specific DPLL (see mailbox register 0x608
bit 0, dpll_config::ext_fb_en), that DPLL's output phase will be compensated for by the
external feedback phase, regardless which DPLL is used for the external feedback
phase calculation.
Note 2: In order to have proper behavior with external feedback, it is required that main
reference and the external feedback source are frequency locked (they do not have to
have the same carrier frequency).
Address: Ox02FE
Name: uport
Default: 0x00
Type: R/W
Bit Field | Function Description
Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
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Address: Ox02FF

Name: page_sel

Default:  0x00
Type: R/W

Bit Field | Function Description

Name

7:0 Unsigned binary value of these bits represents selected page for SPI access:

0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)
0x09: reserved

0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
O0XOE-OXFF: reserved

13.4.7 Register List (Page 6)

Address:
Name:
Default:

Type:

0x0300:0x0304
dpll_df_offset_0
0x0000000000
R/W

Bit Field

Function Name | Description

39:0

When DPLLO is programmed into NCO mode (dpll_mode_refsel_0 register), this
register contains a 2's complement binary value of delta frequency offset. This
register controls delta frequency of synthesizers that are associated with DPLLO.
Delta frequency is expressed in steps of +/- 2*-40 of nominal setting.

The output frequency should be calculated as per formula:

f_out = (1 - X/2740)*f_nom

where, Xis 2's complement number specified in this register, f_nom is the nominal
frequency set by Bs, Ks, Ms, Ns and postdivider number for particular Synthesizer
and f_outis the desired output frequency

Note 1: The delta frequency offset should not exceed +/-1% of the nominal value.
Note 2: This register can be written as fast as once per 600us, but no faster.
Note 3: This register should not be written while a read operation is pending.
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Address:  0x0305
Name: dpll_df _ctrl_0
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
75 reserved
4 read_sem Set to 1 to perform a manual df offset read. When the operation has completed, the
result is written to registers 0x300-0x304 (dpll_df_offset_0), then the device sets this
bit to 0. The host always writes a 1 value, while the device writes 0. To avoid race
conditions, the host should check this bit for a 0 value, before writing to it.
3 reserved
2:0 cmd Sets the type of delta frequency read operation for manual reads (by setting read_sem
to 1) and automatic NCO reads (when dpll_ctrl_0::nco_auto_read is 1).
Normal operation:
x00: Read the accumulated I-part (iMemory)
x01: Read the output of the holdover filter (filtered iMemory)
x10: Read the sum of the P and I-parts (delta frequency)
x11: Read P-part only
Holdover:
Oxx: Read the output of the holdover filter
100: Read the accumulated I-part, latched before entering holdover
101: Read the output of the holdover filter
110: Read the sum of the P and I-parts, latched before entering holdover
111: Read P-part only, latched before entering holdover
NCO (all reads represent values latched before entering NCO):
x00: Read the accumulated I-part
x01: Read the output of the holdover filter
010: Depends on previous state...
Normal: Read the sum of the P and I-parts
Holdover: Read the output of the holdover filter
110: Read the sum of the P and I-parts
x11: Read P-part only
Address: 0x0306:0x0309
Name: dpll_tie_data_0O
Default:  0x00000000
Type: R/W
Bit Field | Function Name | Description
31:0 This register contains the argument or results of a DPLLO time interval error (TIE)
control operation. LSB = 1ns.
See register 0x30A (dpll_tie_ctrl_0) for details on TIE control operations. This
register should only be read or written when register Ox30A bits 1:0
(dpll_tie_ctrl_0::0p) == 00.
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Address:
Name:
Default:

Type:

0x030A
dpll_tie_ctrl_0
0x00

RW

Bit Field

Function
Name

Description

7:2

reserved

1:0

op

This field selects a time interval error (TIE) related operation to perform. When the
operation request has been latched by the device, this bitfield reads 00. To prevent
race conditions, the host only writes non-zero values to this register, while the device
only writes zero. The host controller should read this register prior to writing, and
should only write to this bitfield when it contains value 00.

All operations provided by this register are only valid when DPLLO is in forced
reference or automatic or mode (see register 0x21E) with a valid, qualified reference.
If an operation is requested on DPLLO in another mode of operation (e.g., NCO
mode), then the operation will be delayed until DPLLO is configured to forced
reference or automatic mode with a qualified reference. Available operations are:

00: Previous operation complete / new operation can be requested

01: Request a Snap MTIE operation

10: Request to read TIE

11: Request to write TIE

Snap MTIE:

When the input reference is 1Hz, the DPLLO bandwidth must be <= 30 mHz. With
such a low bandwidth and a low edge rate it would take very long time to do zero
phase alignment between the input and output. This operation allows the user to
perform an instantaneous 1/O alignment. This alignment zeros out hitless reference
switch TIE and Write TIE offsets, but excludes post-divider phase steps. The
instantaneous alignment is completed when this bitfield reads 00.

Read TIE:

Reads the TIE between the input reference and output, not including post-divider
phase steps. The results are returned in registers 0x306-0x309 (dpll_tie_data_0). The
results are valid when this bitfield reads 00. The return value "wraps around" such that
the range is -1s to 1s. When mailbox register 0x608, bit 3 (dpll_ctrl::low_freq_mode) is
set to 1, the return range is -2s to 2s.

Write TIE:

Write the TIE between the input reference and output. The desired TIE value is written
to registers 0x306-0x309 (dpll_tie_data_0) prior to writing this bitfield. The allowed
range is -1s to 1s. When mailbox register 0x608, bit 3 (dpll_ctrl::low_freq_mode) is set
to 1, the allowed range is -2s to 2s. Another write TIE request can be made only after
this bitfield reads 00. Register OxX1AA (dpll_tie_wr_sticky) can be used to determine
when the requested TIE has been fully applied to the output. Write TIE operations are
cumulative; subsequent write TIEs are added to the previous TIE.

Address:
Name:
Default:

Type:

0x0310:0x0314
dpll_df_offset_1
0x0000000000
R/W

Bit Field

Function Name

Description

39:0

See description for register at address 0x300-0x304 (dpll_df_offset_0).
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Address: 0x0315
Name: dpll_df ctrl_1
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
75 reserved
4 read_sem See description for register at address 0x305, bit 4 (dpll_df ctrl_0::read_sem).
3 reserved
2.0 cmd See description for register at address 0x305, hits 2:0 (dpll_df ctrl 0::cmd).
Address: 0x0316:0x0319
Name: dpll_tie_data_1
Default: ~ 0x00000000
Type: R/W
Bit Field | Function Name | Description
31.0 See description for register at address 0x306-0x309 (dpll_tie_data_0).
Address: 0x031A
Name: dpll_tie_ctrl_1
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7.2 reserved
1.0 op See description for register at address 0x30A, bits 1:0 (dpll_tie_ctrl_0::0p).
Address: 0x0320:0x0324
Name: dpll_df_offset_2
Default:  0x0000000000
Type: R/W
Bit Field | Function Name | Description
39:0 See description for register at address 0x300-0x304 (dpll_df offset_0).
Address: 0x0325
Name: dpll_df_ctrl_2
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
75 reserved
4 read_sem See description for register at address 0x305, bit 4 (dpll_df ctrl_0::read_sem).
3 reserved
2.0 cmd See description for register at address 0x305, bits 2:0 (dpll_df ctrl_0::cmd).
Address: 0x0326:0x0329
Name: dpll_tie_data_2
Default:  0x00000000
Type: R/W
Bit Field | Function Name | Description
31.0 See description for register at address 0x306-0x309 (dpll_tie _data_0).
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Address: 0x032A
Name: dpll_tie_ctrl_2
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:2 reserved
1.0 op See description for register at address 0x30A, bits 1:0 (dpll_tie_ctrl_0::op).

Address: 0x0330:0x0334
Name: dpll_df_offset_3

Default:  0x0000000000

Type: R/W

Bit Field | Function Name | Description

39:.0 See description for register at address 0x300-0x304 (dpll_df offset 0).

Address: 0x0335
Name: dpll_df _ctrl_3
Default: 0x00

Type: R/W
Bit Field | Function Description
Name
75 reserved
4 read_sem See description for register at address 0x305, bit 4 (dpll_df ctrl_0::read_sem).
3 reserved
2.0 cmd See description for register at address 0x305, bits 2:0 (dpll_df ctrl 0::cmd).

Address: 0x0336:0x0339
Name: dpll_tie_data_3

Default:  0x00000000

Type: R/W

Bit Field | Function Name | Description

31.0 See description for register at address 0x306-0x309 (dpll_tie_data_0).

Address: 0x033A
Name: dpll_tie_ctrl_3
Default: 0x00

Type: R/W
Bit Field | Function Description
Name
7:2 reserved
1.0 op See description for register at address 0x30A, bits 1:0 (dpll_tie _ctrl_0::0p).
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Address: 0x037E
Name: uport
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
Address: 0x037F
Name: page_sel
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:0 Unsigned binary value of these bits represents selected page for SPI access:

0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)
0x09: reserved

0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
O0xOE-OxFF: reserved
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13.4.8 Register List (Page 10)

Address:
Name:
Default:

Type:

0x0501
phase_step_ctrl
0x00

RW

Bit Field

Function Name

Description

7

reserved

6:4

dpll

Selects the DPLL that is the target of the requested phase step operation. This
bitfield should be set during the same write that changes the op bitfield to a non-
zero value. If this value is invalid, no phase step operation will execute.

3.2

reserved

1.0

op

This field selects a Phase-Step-related operation to perform. When the device has
grabbed the information in phase_step_data and phase_step_max registers (see
registers 0x0502-0x0506), this field is cleared to 0x00. To prevent race conditions,
the host only writes non-zero values to this field, while the device only writes zero.
The host controller should read this field prior to writing, and should only write to this
field when it contains a 0x00 value. Available operations are:

00 = Previous operation complete / New operation can be requested

01 = Request a Phase Step Reset

10 = Request a Phase Step Read

11 = Request a Phase Step Write

Below is a summary of each of the operations.

Phase Step Write:

Write and apply a new Phase Step Offset to the specified synthesizer (see
Synthesizer Selection). The desired phase step value should be written to the
phase_step_data register prior to writing this field. Phase step operations are
cumulative -- subsequent phase steps are added to the previous accumulated
phase step offset.

Phase Step Read

Read the current Phase Step Offset for the specified synthesizer (see Synthesizer
Selection). The result of this operation is found in the phase_step_data register
once the control field has returned to 0x00. Note that bits 7:4 are used to select
which output is read, and that only one output should be selected for read
operations.

Phase Step Reset:
Clears all previously applied phase steps.

Address:
Name:
Default:
Type:

0x0502:0x0505
phase_step_data
0x00000000

R/W

Bit Field

Function Name

Description

31:0

This register contains the argument or results of a Phase Step control operation.
For details, see the phase_step_ctrl register. This register should not be read or
written while a Phase Step control operation is ongoing. The register should only
be read or written when the phase_step_ctrl::op bitfield is zero.

The phase step contained in this register is a 32-bit signed word with the MSB at
the lowest address. The signed representation is in 2's complement form. A
positive phase step implies phase advancement and a negative step implies phase

delay. The step size of the phase step data is 1.25ns.
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Address:  0x0506

Name: phase_step_max

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7:0 This register contains a numerical value which specifies the maximum phase step
to be applied to an output clock/frame pulse. This value is specified as a
percentage of the output clock/frame pulse period. This value must be between 1
and 49.

Address: 0x0510

Name: synth_step_div_mask_1_0

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7 synthl div d Request phase step on synthesizer 1 divider D

6 synthl div_c Request phase step on synthesizer 1 divider C

5 synthl div_b Request phase step on synthesizer 1 divider B

4 synthl div_a Request phase step on synthesizer 1 divider A

3:2 reserved

1 synth0 _div_b Request phase step on synthesizer 0 divider B

0 synth0_div_a Request phase step on synthesizer 0 divider A

Address: 0x0511

Name: synth_step_div_mask_3_2

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7:6 reserved

5 synth3 div_b Request phase step on synthesizer 3 divider B

4 synth3 div_a Request phase step on synthesizer 3 divider A

3 synth2_div_d Request phase step on synthesizer 2 divider D

2 synth2_div_c Request phase step on synthesizer 2 divider C

1 synth2_div_b Request phase step on synthesizer 2 divider B

0 synth2_div_a Request phase step on synthesizer 2 divider A

Address: OxO057E

Name: uport

Default:  0x00

Type: R/W

Bit Field | Function Description

Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
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Address: Ox057F

Name: page_sel

Default:  0x00
Type: R/W

Bit Field | Function Description

Name

7:0 Unsigned binary value of these bits represents selected page for SPI access:

0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)
0x09: reserved

0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
O0XOE-OXFF: reserved

13.4.9 Register List (Page 11)

Address: 0x0582:0x0583

Name: ref_ctrl

Default: ~ 0x0001

Type: R/W

Bit Field | Function Name | Description

15:12 reserved

11:0 mask For a write operation (see ref_semaphore_wr bit), this field determines which input

reference’s configuration is modified. Multiple bits can be set to affect multiple
references in a single operation.

For a read operation (see ref_semaphore_rd bit), this field determines which input
reference configuration to read back from the device. One (and only one) bit should
be set for a read operation.

Bit 0 — REFINO_OP
Bit 1 — REFIN1_ON
Bit 2 — REFIN2_1P
Bit 3 — REFIN3_1N
Bit 4 — REFIN4_2P
Bit 5 — REFIN5_2N
Bit 6 — REFING6_3P
Bit 7 — REFIN7_3N
Bit 8 — REFIN8_4P
Bit 9 — REFIN9_4N
Bit 10 — unused

Bit 11 — unused
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Address: 0x0584

Name: ref_mb_sem

Default:  0x00

Type: R/W

Bit Field | Function Description

Name

7:2 reserved

1 rd When this bit is written to a one by the host controller, the device will perform a read of
the masked reference (see ref_ctrl register). Only one mask bit should be set in this
case.

When this register reads back 0x00, then the read has completed, and the host can
read back any or all of the registers on this page to determine the corresponding Input
Referecence configuration.

0 wr When this bit is written to a one by the host controller (and the read bit is zero), the
device will perform a write of the masked references (see ref_ctrl register). All of the
configuration options on this page will be applied to each of the references indicated by
the reg_ctrl mask. The write is complete when this register reads back a zero.

Address: 0x0585:0x0586

Name: ref_freq_base

Default: ~ 0x9C40

Type: R/W

Bit Field | Function Name | Description

15:0 Sets the input reference base frequency (Br), in Hz.

The final expected input reference is given by:

f_hz =Br* Kr* Mr/Nr

Some example frequency configurations are show below:
Reference Frequency ref_freq_base(Br) ref_freq_mult(Kr)
8 kHz 1kHz (0x07DO0) 8 (0x0008)

19.44 MHz 20kHz(0x9C40) 972 (0x01E6)
155.52 MHz 20kHz(0x9C40) 7776 (OX1E60)

Address: 0x0587:0x0588

Name: ref_freq_mult

Default:  0x0001

Type: R/W

Bit Field | Function Name | Description

15:0 Sets the input reference frequency multiple (Kr).

Address: 0x0589:0x058A

Name: ref_ratio m

Default:  0x0001

Type: R/W

Bit Field | Function Name | Description

15:0 Sets the FEC ratio numerator (Mr).
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Address:  0x058B:0x058C

Name: ref_ratio_n

Default:  0x0001

Type: R/W

Bit Field | Function Name | Description

15:0 Sets the FEC ratio denominator (Nr).

Address: 0x058D

Name: ref_config

Default:  0x01

Type: R/W

Bit Field | Function Description

Name

75 reserved

4 pre_divide When this bit is set, the associated reference input clock will be divided by 2 prior being
processed by the DPLLs. All register programming that requires information about this
reference's frequency should be done with half of the actual input frequency.

When cleared, the associated reference input will not be divided prior to being
processed by the DPLLs.

3 reserved

2 diff_en When this bit is set, the device expects a differential signal the associated reference
pins (REFn REFn+1).

When cleared, the device expects a single-ended signal on the associated REFn pin.
This bit is ignored for odd-numbered references.

1 Ivpecl_en When this bit is set, the device expects a single-ended LVPECL signal on the
associated REFn pin. This bit is ignored if the reference is part of a differential pair (e.g.,
if the diff_en bit is set for ref0, this bit is ignored on refO and refl).

0 enable When this bit is set, the phase acquisition module of the associated reference will be
enabled. When cleared, the associated phase acquisition module is disabled (powered
down).
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Address:  0x058F
Name: ref_scm
Default:  0x05
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2:0 limit Sets the Single Cycle Monitor (SCM) limit selection. When the reference fails the
specified criteria, the scm bit in the associated ref_mon_status_n register will be high.
Selection:
000: +/- 0.1% (input frequency units)
001: +/- 0.5%
010: +/- 1%
011: +/- 2%
100: +/- 5%
101: +/- 10%
110: +/- 20%
111: +/- 50%
Note that reference clock is sampled at 800MHz (for nominal oscillator frequencies),,, so
the measurement granularity is 1.25 ns. This imposes limitation to SCM limits that can be
programmed depending on the input clock frequency:
+/- 0.1% : can be programmed for frequencies below 800 kHz
+/- 0.5% : below 4 MHz
+/-1% : below 8 MHz
+/- 2% : below 16 MHz
+/-5% : below 40 MHz
+/- 10% : below 80 MHz
+/- 20% : below 160 MHz
+/- 50% : below 400 MHz
SCM indicator should not be used (should be masked) for reference frequencies above
400MHz.
Address:  0x0590
Name: ref_cfm
Default:  0x05
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2:0 limit Sets the Coarse Frequency Monitor (CFM) limit selection. When the reference fails the
specified criteria, the cfm bit in the associated ref_mon_status_n register will be high.
Selection:
000: +/- 0.1% (input frequency units)
001: +/- 0.5%
010: +/- 1%
011: +/- 2%
100: +/- 5%
101: +/- 10%
110: +/- 20%
111: +/- 50%
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Address:  0x0591
Name: ref_gst
Default:  0x21
Type: R/W
Bit Field | Function Description
Name
7:6 reserved
5:4 disqualify Sets the time to disqualify the reference after detecting either a CFM or SCM failure. If
the Guard Soak Timer (GST) disqualify time expires and the source of the failure is still
present, the gst bit in the associated ref_mon_status_n register will go high.
Selection:
00: minimum delay possible
01: 10ms
10: 50ms (default)
11: 2.5s
3:2 reserved
1.0 qualify Sets the time to qualify the reference after both the CFM and SCM indicators are low. If
the GST qualify timer expires without detecting a CFM or SCM failure, the gst bit in the
associated ref_mon_status_n register will go low.
Selection:
00: 2x configured GST disqualify time
01: 4x configured GST disqualify time (default)
10: 8x configured GST disqualify time
11: 16x configured GST disqualify time
Address: 0x0592
Name: ref_pfm_ctrl
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:1 reserved
0 resolution Sets the resolution and range of ref_pfm_disqualify (0x593-0x594) and
ref_pfm_qualify (0x595-0x596).
0: Resolution is 0.01ppm, range is (+/-) 0.01ppm to 655.35ppm.
1: Resolution is 0.1ppm, range is (+/-) 0.1ppm to 6553.5ppm.
Address:  0x0593:0x0594
Name: ref_pfm_disqualify
Default:  0x32B4
Type: R/W
Bit Field | Function Name Description
15:0 Sets the Precise Frequency Monitor (PFM) disqualify frequency offset. If a
reference exceeds this offset, the pfm bit in the associated ref_mon_status_n
register will go high. The default value is 130ppm.
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Name:
Default:

Type:

Address:

0x0595:0x0596
ref_pfm_qualify
0x2724

RW

Bit Field

Function Name

Description

15:0

Sets the PFM qualify frequency offset. If a reference is below this offset, the pfm bit
in the associated ref_mon_status_n register will go low. The default value is
100ppm.

Note that when the reference offset is between the qualify and disqualify limits
(hysteresis), the state of the pfm bit in the ref_mon_status_n register will not be
changed.

Name:
Default:

Type:

Address:

0x0597:0x0598
ref_pfm_period
0x0000

RW

Bit Field

Function Name

Description

15:0

Range 1 to 2048s with 1s resolution. Default value is 0.

Setting value of 0 is recommended.

Setting value of 0 disables this use register override, and uses the recommended
defaults which are suitable for standard compliant behavior (e.g. 10 second
observation interval).

Name:
Default:

Type:

Address:

0x0599

ref_pfm_filter_limit

0x28
R/W

Bit Field

Function Name

Description

7:0

The PFM filter limit represents a threshold. When the threshold is a non-zero
value, and the difference between the PFM average filter output and 10 second
PFM average is larger than this threshold, the PFM average filter will be replaced
by 10 second PFM average output. The purpose of this is to speed up the filter
reaction.

The default value corresponds to a 4ppm filter limit. A value of O disables the filter
limit check. Any other value is in units (or resolution) of 100ppb. Thus the allowed
range is 100ppb to 25.5ppm.

It is recommended to be used for PFM filter average time being larger than 10
sec. This threshold should be set to 0 (means disabled) when the average time is
smaller than 10 sec.
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Address: Ox059A
Name: ref_phase_mem
Default:  0x1B
Type: R/W
Bit Field | Function Name | Description
7:0 These bits specify reference phase memory limit using the following E32 series
formula:
Value = round(32 * log(phase_mem_limit / 10)), where phase_mem_limit is given in
us.
e.g., 10us (min) = 0x00, 1ms = 0x40, 1s (max) = 0xAQ.
This register should be programmed to have value that represents at least one
reference period.
Values OxA1-0xFF will set the phase memory limit to 1s.
Address: OxO5FE
Name: uport
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
Address: O0x05FF
Name: page_sel
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:0 Unsigned binary value of these bits represents selected page for SPI access:
0x00: page O (first 128 bytes)
0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)
0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)
0x05: page 5 (sixth 128 bytes)
0x06: page 6 (seventh 128 bytes)
0x07: reserved
0x08: page 8 (ninth 128 bytes)
0x09: reserved
O0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
OxOE-OXFF: reserved
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13.4.10 Register List (Page 12

Address:  0x0602:0x0603

Name: dpll_ctrl

Default:  0x0001

Type: R/W

Bit Field | Function Name | Description

15:7 reserved

6:0 mask For a write operation (see dpll_semaphore_wr bit), this field determines which
DPLL's configuration is modified. Multiple bits can be set to affect multiple DPLLs in
a single operation.

For a read operation (see dpll_semaphore_rd bit), this field determines which DPLL
configuration to read back from the device. One (and only one) bit should be set for
a read operation.

Bit 0 — DPLLO

Bit 1 — DPLL1

Bit 2 — DPLL2

Bit 3— DPLL3

Bit 4 — unused

Bit 5 — unused

Bit 6 — unused

Address: 0x0604

Name: dpll_semaphore

Default:  0x00

Type: R/W

Bit Field | Function Name | Description

7.2 reserved

1 rd When this bit is written to a one by the host controller, the device will perform a read
of the masked DPLL (see dpll_ctrl register). Only one mask bit should be set in this
case.

When this register reads back 0x00, then the read has completed, and the host can
read back any or all of the registers on this page to determine the corresponding
DPLL configuration.

0 wr When this bit is written to a one by the host controller (and the read bit is zero), the
device will perform a write of the masked DPLL (see dpll_ctrl register). All of the
configuration options on this page will be applied to each of the DPLLs indicated by
the dpll_ctrl mask. The write is complete when this register reads back a zero.

August 2023

© 2023 Microsemi Corporation

ZL30174
Confidential

116



& Microsemi

a A%\ MicrocHIP company Data Sheet Z1.30174
Address:  0x0605
Name: dpll_bw_fixed
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7:3 reserved
2:0 bw Sets the DPLL loop filter corner frequency.
000: 14 Hz
001: 29 Hz
010: 61 Hz
011: 130 Hz
100: 380 Hz
101-110: reserved
111: variable value set from register 0x0606
To program 470 Hz bandwidth, set this bitfield to ‘111’ and set register at address
0x0606 value 0xC8
Address: 0x0606
Name: reserved
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:0 This register can be used to set up 470 Hz loop bandwidth as described in register
dpll_bw_fixed
Address:  0x0608
Name: dpll_config
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:6 ref_edge Sets the DPLL selected reference edge sensitivity.
00: positive (rising) edge
01: negative (falling) edge
10: low pulse
11: high pulse
The low and high pulse options select the middle between edges.
5:1 reserved
0 ext_fb_en 0: External feedback disabled
1: External feedback enabled
Address:  0x0609:0x060A
Name: dpll_psl
Default: ~ 0x0000
Type: R/W
Bit Field | Function Name | Description
15:0 Sets the phase slope limit, in units of ns/s. The range is 1ns/s to 65535ns/s. A value
of 0 sets the PSL to "unlimited".
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Address:  0x060B:0x060C
Name: dpll_psl_max_phase
Default: ~ 0x0064
Type: R/W
Bit Field | Function Name Description
15:0 Sets the maximum phase for which the phase slope will stay below specified
PSL, in units of 100ns.
Selection:
0: Maximum phase step while meeting the PSL will be 10us (default)
1-1000: Maximum phase step(us) = 0.1 * dpll_psl_max_phase
>1000: Same as 1000 (100us)
Note: For phase steps above the maximum phase, the DPLL will operate
correctly but not guarantee that it will meet the given phase slope limit in
mailbox registers 0x609-0x60A (dpll_psl).
Address: 0x060F:0x0610
Name: dpll_range
Default: ~ 0x0078
Type: R/W
Bit Field | Function Name | Description
15:0 Sets the pull-in/hold-in range, in steps of 0.1ppm. (from 0.1ppm to 2100ppm, in
0.1ppm steps). Default value corresponds to 12ppm.
Address: 0x0611
Name: dpll_ref_sw_mask
Default:  0x08
Type: R/W
Bit Field | Function Name Description
75 reserved
4 pfm This bit acts as an enable mask for the PFM failure reference switch. When this
bit is set, a PFM failure of the selected reference will cause the associated DPLL
to perform a reference switch. When the bit is cleared, a PFM failure will be
ignored by the reference switch algorithm (a switch to holdover may still be
possible, see the dpll_ref_ho_mask::pfm bitfield for details).
Note that the DPLL also will not switch to a reference which has a PFM failure
while either the PFM reference switch or holdover mask bits are set.
3 gst This bit acts as an enable mask for the GST failure reference switch. See pfm bit
description.
2 cfm This bit acts as an enable mask for the CFM failure reference switch. See pfm bit
description.
1 scm This bit acts as an enable mask for the SCM failure reference switch. See pfm bit
description.
0 los This bit acts as an enable mask for the LOS failure reference switch. See pfm bit
description.
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Address: 0x0612
Name: dpll_ref_ho_mask
Default:  0x17
Type: R/W
Bit Field | Function Name Description
75 reserved
4 pfm When set to high, this bit will allow selected reference PFM failure to cause
associated DPLL to go to holdover.
When low, selected reference PFM failure will be masked and the associated
DPLL will not go to holdover due to the PFM failure.
A switch to holdover will only be attempted after all reference switching options
have been exhausted, regardless of the state of the dpll_ref_ho_mask bits.
3 gst This bit acts as an enable mask for the GST holdover switch. See pfm bit
description.
2 cfm This bit acts as an enable mask for the CFM holdover switch. See pfm bit
description.
1 scm This bit acts as an enable mask for the SCM holdover switch. See pfm bit
description.
0 los This bit acts as an enable mask for the LOS holdover switch. See pfm bit
description.
Address: 0x0613
Name: dpll_ho_filter
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:4 reserved
3.0 bw This register specifies the holdover filter bandwidth. The default value of 0x00 means
that the filter is bypassed.
These are the possible settings:
BW = 343/(2"n*2*pi) Hz
Selection:
0x0: Bypass
Ox1: 27.3 Hz
0x2: 13.6 Hz
0x3: 6.8 Hz
0Ox4: 3.4 Hz
0x5: 1.7 Hz
0x6: 883 mHz
Ox7: 426 mHz
0x8: 213 mHz
0x9: 107 mHz
OxA: 53.3 mHz
0xB: 26.6 mHz
0xC: 13.3 mHz
OxD: 6.7 mHz
OxE: 3.3 mHz
OxF: 1.7 mHz
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Address: 0x0614
Name: dpll_ho_delay
Default:  0x4C
Type: R/W
Bit Field | Function Description
Name
This register specifies the DPLL holdover storage delay using the following E32
series formula:
Value = round(32 * log(delay)), where delay is in ms
Example, if desired delay is 1ms, value to be written to this register is 0x00, for 1
second the value is 0x60, and for 2 hours the value is 0xDC. The default value of
0x4C corresponds to 237ms.
Address: 0x0615
Name: dpll_priority_1_0
Default:  0x10
Type: R/W
Bit Field | Function Name | Description
74 ref_1 Priority of refl
When the DPLL is in automatic mode of operation (see dpll_mode_refsel_x::mode
bitfield), these bits set the priority of each reference for the DPLL.
0000 is highest priority and 1110 is lowest priority. Setting these bits to 1111 will
disable the reference (the DPLL will never lock to it).
When two references are programmed to have different priority numbers, the DPLL
will perform revertive switching between them: the DPLL will always switch to the
highest priority reference (lowest priority number) whenever that reference is
qualified.
When two references are programmed to have the same priority number, the DPLL
will perform non-revertive switching between them: the DPLL will not switch to the
reference with the same priority when that reference qualifies.
Combinations of same and different priority numbers can be used, such that DPLL
performs revertive switching between different priority references, but non-revertive
switching among references with the same priority.
Example: if refO has priority O (highest), refl, ref2 and ref3 have priority 1.
Whenever ref0 is qualified, the DPLL will switch to it. If refO is not qualified, the
DPLL will not change the currently selected reference (e.g., ref3) even if ref2 or ref2
become available.
3.0 ref 0 Priority of ref0
Address: 0x0616
Name: dpll_priority_3_2
Default:  0x32
Type: R/W
Bit Field | Function Name | Description
74 ref 3 Priority of ref3
3:0 ref 2 Priority of ref2
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Address: 0x0617

Name: dpll_priority_ 5 4

Default:  0x54

Type: R/W

Bit Field | Function Name | Description

74 ref 5 Priority of ref5

3.0 ref 4 Priority of ref4

Address: 0x0618

Name: dpll_priority_7_6

Default:  0x76

Type: R/W

Bit Field | Function Name | Description

74 ref 7 Priority of ref7

3.0 ref 6 Priority of ref6é

Address: 0x0619

Name: dpll_priority_9_8

Default:  0x98

Type: R/W

Bit Field | Function Name | Description

74 ref 9 Priority of ref9

3.0 ref 8 Priority of ref8

Address: 0x061D

Name: dpll_lock_phase

Default:  0x92

Type: R/W

Bit Field | Function Name | Description

7:0 Sets the phase for lock declaration using the following E32 series formula:
dpll_lock_phase = round(32 * log(phase)), where phase is in ns.
The minimum is 0x00 = 1ns. The maximum is OxAO = 100us. The default is 36.5us.

Address: 0x061E

Name: dpll_lock_period

Default:  0x80

Type: R/W

Bit Field | Function Name | Description

7:0 Sets the period for lock declaration using the following E32 series formula:
dpll_lock_period = round(32 * log(period)), where period is in ms.
The minimum is 0x56 = 487ms. The maximum is OxCO = 1000s. The default is 10s.
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Address: 0x061F

Name: dpll_fast_lock_ctrl

Default:  0x01

Type: R/W

Bit Field | Function Name Description

7:3 reserved

2 nco_en Controls whether fast-lock is forcibly disabled during transitions out of NCO mode.
0: Fast-lock is disabled during transitions out of NCO mode
1: Fast-lock is allowed during transitions out of NCO mode

1 force_en This is the control to force-enable the fast-lock feature. Note that the the master-
control (bit O of this register) still has to be enabled for this control to work. This
control, when enabled, will ignore the outputs of the frequency and phase error
monitors.

0 master_en This is the master-enable control for the fast-lock feature.

Address:  0x0620

Name: dpll_fast_lock_phase_err

Default:  OXFF

Type: R/W

Bit Field | Function Name Description

7:0 This is the phase error threshold for triggering a transition to fast-lock. The

threshold is specified in steps of 250ns, with a value of zero being reserved
for disabling the phase error threshold check.

Address: 0x0621

Name: dpll_fast_lock_freq_err

Default:  0x04

Type: R/W

Bit Field | Function Name Description

7:0 This is the frequency error threshold for triggering a transition to fast-lock.

The threshold is specified in steps of 1ppm, programmable from 1 to
255ppm. If the threshold is programmed to zero, the fast-lock frequency error
check is disabled.
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Address:  0x0622
Name: dpll_damping
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
75 reserved
4:0 factor Sets the DPLL damping factor.
0 5
1. 1
2: 2
3: 2.998801
4: 4.003204
5. 5 (default, peaking <0.1dB)
6: 6.019293
7. 7.0014
8: 8.006408
9: 8.980265
10: 10
11: 10.91089
12: 12.12678
13: 12.90994
14: 13.8675
15: 15.07557
16: 15.81139
17: 16.66667
18: 17.67767
19: 18.89822
20: 20.41241
21: 22.36068
22: 25
23: 28.86751
24: 35.35534
25-31: 50
Address: 0x0623
Name: split_xo_config
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:1 reserved
0 en 0: Split-XO mode disabled for DPLL (DPLL's will use master oscillator fed to OSCI)
1: Split-XO mode enabled for DPLL (DPLL will use TCXO/OCXO for stability and
master oscillator (XO) for jitter)
Address: 0x0624
Name: dpll_tie
Default: ~ 0x00
Type: R/W
Bit Field | Function Name | Description
7:1 reserved
0 switch_clear_en | This bit enables the TIE-write clear on reference switch mode of operation. The
DPLL's tie_clear bit (e.g., register 0x21F bit 1 for DPLLO) must also be set to 1 for
this feature to be enabled.
When this bit is set, the corresponding DPLL will clear the accumlated TIE from all
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previous TIE-write operations whenever the DPLL performs a reference switch, or
whenever the DPLL mode is changed from NCO to either Automatic or Forced
Reference.
Address: 0x0625
Name: dpll_tie_wr_thresh
Default: ~ 0x00
Type: R/W
Bit Field | Function Name Description
7:0 This register specifies the threshold for declaring that the TIE Write operation has
completed. When the output has moved within the threshold of the expected
alignment position, then the dpll_tie_wr_status register will indicate that the TIE
Write operation has completed.
When this register is programmed to the default of 0x00, the sticky bits in
dpll_tie_wr_status will never be set. Otherwise, a non-zero value specifies the
threshold in 10 ns steps (10ns to 2.55us range).
Address: 0x0638
Name: dpll_lock_delay
Default: ~ 0x00
Type: R/W
Bit Field | Function Name | Description
7:0 Sets the lock declaration delay time. The actual delay time will be the square of the
value written to this register, giving a range of 0 to 25572, in seconds. A value of 0
disables the lock delay timer.
Address: 0x067E
Name: uport
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
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Address: 0x067F

Name: page_sel

Default:  0x00
Type: R/W

Bit Field | Function Description

Name

7:0 Unsigned binary value of these bits represents selected page for SPI access:

0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)
0x09: reserved

0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
O0XOE-OXFF: reserved

13.4.11 Register List (Page 13)

Address: 0x0682:0x0683

Name: synth_ctrl

Default: ~ 0x0001

Type: R/W

Bit Field | Function Name | Description

15:10 reserved

9:0 mask For a write operation (see synth_semaphore_wr bit), this field determines which

synthesizer's configuration is modified. Multiple bits can be set to affect multiple
synthesizers in a single operation.

For a read operation (see synth_semaphore_rd bit), this field determines which
synthesizer configuration to read back from the device. One (and only one) bit
should be set for a read operation.

Bit 0 — SynthO (GP-Synth)
Bit 1 — Synthl
Bit 2 — Synth2
Bit 3 — Synth3
Bit 4 — unused
Bit 5 — unused
Bit 6 — unused
Bit 7 — unused
Bit 8 — unused
Bit 9 — unused
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Address: 0x0684
Name: synth_semaphore
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7:2 reserved
1 rd When this bit is written to a one by the host controller, the device will perform a
read of the masked synthesizer (see synth_ctrl register). Only one mask bit should
be set in this case.
When this register reads back 0x00, then the read has completed, and the host
can read back any or all of the registers on this page to determine the
corresponding Synthesizer configuration.
0 wr When this bit is written to a one by the host controller (and the read bit is zero),
the device will perform a write of the masked Synthesizer (see synth_ctrl register).
All of the configuration options on this page will be applied to each of the
Synthesizer indicated by the synth_ctrl mask. The write is complete when this
register reads back a zero.
Address: 0x0685:0x0686
Name: synth_vco_freq_base
Default:  Ox1F40
Type: R/W
Bit Field | Function Name Description
15:0 Sets the synthesizer VCO base frequency (Bs), in Hz.
The final VCO frequency is given by:
fvco = Bs X Ks x Ms / Ns
Some example frequency configurations are show below:
VCO Frequency  synth_vco_freq_base (Bs) synth_vco_freq_mult (Ks)
2.50000 GHz 25kHz (0x61A8) 100,000 (0x0186A0)
4.35456 GHz 8kHz (0x1F40) 544,320 (0x084E40)
Address: 0x0687:0x0689
Name: synth_vco_freq_mult
Default:  0x017BBO
Type: R/W
Bit Field | Function Name Description
23:.0 Sets the synthesizer frequency multiplier (Ks). See synth_vco_freq_base
description for more information.
Address: 0x068A:0x068B
Name: synth_vco_freq_m
Default:  0x0001
Type: R/W
Bit Field | Function Name Description
15:0 Sets the Ms component of the VCO frequency. See synth_vco_freq_base
description for more information.
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Address: 0x068C:0x068D

Name: synth_vco_freq_n

Default:  0x0001

Type: R/W

Bit Field | Function Name Description

15:0 Sets the Ns component of the VCO frequency. See synth_vco_freq_base

description for more information.

Address: 0x0693

Name: synth_config

Default:  0x01

Type: R/W

Bit Field | Function Description

Name

7 reserved

6:4 dpll_sel Selects the DPLL that drives the associated synthesizer. An invalid DPLL number will
select DPLLO.
To change this bitfield for an enabled synth, this sequence must be followed:
1) Set bit 0 to 0 (disable synthesizer)
2) Request mailbox write
3) Modify this bitfield and set bit 0 to 1 (re-enable synthesizer)
4) Request mailbox write

31 reserved

0 en 0: Disable synthesizer
1. Enable synthesizer

Address: 0x0694

Name: synth_config2

Default:  0x00

Type: R/W

Bit Field | Function Description

Name

71 reserved

0 remap For synth2:
0: synth2 dividers C and D are not exposed on any outputs. synth3 dividers A and B
are exposed on hpoutclk8 to 11.
1: synth2 dividers C and D are exposed on outputs hpoutclk8 to 11. synth3 dividers A
and B are not exposed on any outputs.
See registers 0x254 (hp_out_ctrl_3) and 0x255 (hp_out_routing_3) for complete
details.
For synth2 in system PLL bypass FALSE (see Figure 20) the bit must be 1.
For synth2 in system PLL bypass TRUE (see Figure 21) the bit must be 0.
This bit is reserved for all other synths.

Address:  0x0699:0x069D

Name: synth_out_a_div

Default:  0x0000000005

Type: R/W

Bit Field | Function Name | Description

39:34 reserved

33:0 div Sets the associated synthesizer's A divider value, in units of VCO cycles.
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Address: Ox069E
Name: synth_out_a_driver
Default:  0x03
Type: R/W
Bit Field | Function Name Description
7:3 reserved
2:0 strength For synthO, sets the drive strength for gpoutclkO:
x00: 1x
x01: 2x
x10: 3x
x11: 4x (default)
For all other synths, the drive strength only applies to differential outputs.
For synth1, sets the drive strength for hpoutclkO and 1.
For synth2, sets the drive strength for hpoutclk4 and 5, etc.
000: 8mA (0.4V @ 500hm)
001: 12mA (0.6V @ 500hm)
010: 14mA (0.7V @ 500hm)
011: 16mA (0.4V @ 250hm)
100: 24mA (0.6V @ 250hm)
101: 28mA (0.7V @ 250hm)
110-111: Invalid (8mA)
Address: 0x069F
Name: synth_out_a_ctrl
Default:  0x00
Type: R/W
Bit Field | Function Name | Description
7:6 reserved
5 width_en 0: Output clock is 50% duty cycle
1: Output clock high pulse is programmed by synth_out a width register
4 polarity 0: Regular (non-inverse) polarity
1: Inverse polarity
3 reserved
2:0 mode This field selects the output clock mode:
000: Regular clock
001: Clock + PWM PPS 25/75
010: Clock + PWM PPS 75/25
011: Clock + PWM PP2S 25/75
100: Clock + PWM PP2S 75/25
101-111: Invalid (regular clock)
Address: 0x06A1:0x06A4
Name: synth_out_a_width
Default:  0x00000000
Type: R/W
Bit Field | Function Name Description
31.0 Sets the width of the synthesizer's divider A high pulse, in units of VCO cycles. A

value of 0 is invalid, and will default to 50% duty cycle. This register only takes
effect when synth_out_a_ctrl::width_en is set to 1.
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Address: 0x06A5:0x06A9
Name: synth_out_a_shift
Default:  0x0000000000
Type: R/W
Bit Field | Function Name Description
39:34 reserved
33:0 reserved
Address: 0x06AD:0x06B1
Name: synth_out_b_div
Default:  0x0000000028
Type: R/W
Bit Field | Function Name | Description
39:34 reserved
33:.0 div Sets the associated synthesizer's B divider value, in units of VCO cycles.
Address: 0x06B2
Name: synth_out_b_driver
Default:  0x03
Type: R/W
Bit Field | Function Name Description
7:3 reserved
2:0 strength For synthO, sets the drive strength for gpoutclkl:
x00: 1x
x01: 2x
x10: 3x
x11: 4x (default)
For synth2 and 3, the drive strength only applies to differential outputs.
For synth2, sets the drive strength for hpoutclk6 and 7.
For synth3, sets the drive strength for hpoutclk10 and 11, etc.
000: 8mA (0.4V @ 500hm)
001: 12mA (0.6V @ 500hm)
010: 14mA (0.7V @ 500hm)
011: 16mA (0.4V @ 250hm)
100: 24mA (0.6V @ 250hm)
101: 28mA (0.7V @ 250hm)
110-111: Invalid (8mA)
For all other synths, this register is reserved.
Address: 0x06B3
Name: synth_out_b_ctrl
Default:  0x00
Type: R/W
Bit Field | Function Name | Description
7:6 reserved
5 width_en See description for register at address 0x69F bit 5 (synth_out_a_ctrl::width_en).
4 polarity See description for register at address Ox69F bit 4 (synth_out_a_ctrl::polarity).
3 reserved
2.0 mode See description for register at address 0x69F bits 2:0 (synth_out_a_ctrl::mode).
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Address: 0x06B5:0x06B8

Name: synth_out_b_width

Default:  0x00000000

Type: R/W

Bit Field | Function Name Description
31.0 See description for register at address 0x6A1-0x6A4 (synth_out_a_width).
Address: 0x06B9:0x06BD

Name: synth_out_b_shift

Default:  0x0000000000

Type: R/W

Bit Field | Function Name Description
39:34 reserved

33:0 reserved

Address: 0x06C1:0x06C5

Name: synth_out_c_div

Default: ~ 0x0000000000

Type: R/W

Bit Field | Function Name | Description

39:34 reserved

33:.0 div Sets the associated synthesizer's C divider value, in units of VCO cycles.
Address: 0x06C6

Name: synth_out_c_driver

Default:  0x00

Type: R/W

Bit Field | Function Name Description

7:3 reserved

2:0 strength For synth1, the drive strength only applies to differential outputs.

For synthl, sets the drive strength for hpoutclk2 and 3.

000: 8mA (0.4V @ 500hm)
001: 12mA (0.6V @ 500hm)
010: 14mA (0.7V @ 500hm)
011: 16mA (0.4V @ 250hm)
100: 24mA (0.6V @ 250hm)
101: 28mA (0.7V @ 250hm)
110-111: Invalid (8mA)

For all other synths, this register is reserved.
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Address:  0x06C7

Name: synth_out_c_ctrl

Default:  0x00

Type: R/W

Bit Field | Function Name | Description

7:6 reserved

5 width_en See description for register at address 0x69F bit 5 (synth_out_a_ctrl::width_en).
4 polarity See description for register at address 0x69F bit 4 (synth_out_a_ctrl::polarity).
3 reserved

2.0 mode See description for register at address 0x69F bits 2:0 (synth_out_a_ctrl::mode).
Address: 0x06C9:0x06CC

Name: synth_out_c_width

Default:  0x00000000

Type: R/W

Bit Field | Function Name Description

31.0 See description for register at address 0x6A1-0x6A4 (synth_out_a_width).
Address: 0x06CD:0x06D1

Name: synth_out_c_shift

Default: ~ 0x0000000000

Type: R/W

Bit Field | Function Name Description

39:34 reserved

33:0 reserved

Address: 0x06D5:0x06D9

Name: synth_out_d_div

Default: ~ 0x0000000000

Type: R/W

Bit Field | Function Name | Description

39:34 reserved

33:.0 div Sets the associated synthesizer's D divider value, in units of VCO cycles.
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Address: 0x06DA
Name: synth_out_d_driver
Default:  0x00
Type: R/W
Bit Field | Function Name Description
7:3 reserved
2:0 strength For synth2 the drive strength only applies to differential outputs.
For synth2, sets the drive strength for hpoutclk10 and 11.
000: 8mA (0.4V @ 500hm)
001: 12mA (0.6V @ 500hm)
010: 14mA (0.7V @ 500hm)
011: 16mA (0.4V @ 250hm)
100: 24mA (0.6V @ 250hm)
101: 28mA (0.7V @ 250hm)
110-111: Invalid (8mA)
For all other synths, this register is reserved.
Address: 0x06DB
Name: synth_out_d_ctrl
Default:  0x00
Type: R/W
Bit Field | Function Name | Description
7:6 reserved
5 width_en See description for register at address 0x69F bit 5 (synth_out_a_ctrl::width_en).
4 polarity See description for register at address Ox69F bit 4 (synth_out_a_ctrl::polarity).
3 reserved
2.0 mode See description for register at address 0x69F bits 2:0 (synth_out a ctrl::mode).
Address: 0x06DD:0x06EO
Name: synth_out_d_width
Default:  0x00000000
Type: R/W
Bit Field | Function Name Description
31.0 See description for register at address 0x6A1-0x6A4 (synth_out_a_width).
Address: Ox06E1:0x06E5
Name: synth_out_d_shift
Default: 0x0000000000
Type: R/W
Bit Field | Function Name Description
39:34 reserved
33:0 reserved
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Address: Ox06FE
Name: uport
Default:  0x00
Type: R/W
Bit Field | Function Description
Name
7.0 lockout When set, this field causes all other uport registers to be read-only. When zero, all
registers are open for writing.
6:1 reserved
0 status This field indicates if microport attempted access had not been successful. The register
content will be 0x00 if the access had been successful.
Address: Ox06FF
Name: page_sel
Default: ~ 0x00
Type: R/W
Bit Field | Function Description
Name
7:0 Unsigned binary value of these bits represents selected page for SPI access:

0x00: page O (first 128 bytes)

0x01: page 1 (second 128 bytes)
0x02: page 2 (third 128 bytes)

0x03: page 3 (fourth 128 bytes)
0x04: page 4 (fifth 128 bytes)

0x05: page 5 (sixth 128 bytes)

0x06: page 6 (seventh 128 bytes)
0x07: reserved

0x08: page 8 (ninth 128 bytes)
0x09: reserved

0x0A: page 10 (eleventh 128 bytes)
0x0B: page 11 (twelfth 128 bytes)
0x0C: page 12 (thirteenth 128 bytes)
0x0D: page 13 (fourteenth 128 bytes)
O0xOE-OxFF: reserved
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14 AC and DC Electrical Characteristics
14.1 Absolute Maximum Ratings
Absolute Maximum Ratings*
Parameter Sym. Min. Typ. Max. Units Notes
1 | Supply voltage 3.3V Voo r -0.5 4.0 \Y
2 | Supply voltage 2.5V Voo r -0.5 4.0 \Y
3 | Supply voltage 1.8V Vopis R -0.5 25 \Y
4 | Output supply voltage Vopo_r -0.5 4.0 \%
5 | CML pull-up voltage Vopru_r -0.5 4.0 \%
6 | Voltage on any digital pin Vein -0.5 4.0 \%
7 | Voltage on any osci or osco pin Vosc -0.3 Voo + 0.3 \Y
8 | Storage temperature Tst -55 125 °C
* Exceeding these values may cause permanent damage
* Functional operation under these conditions is not implied
* Voltages are with respect to ground (GND) unless otherwise stated
* The device supports two power supply modes (3.3V & 1.8V and 2.5V & 1.8V)
14.2 Recommended Operating Conditions
Table 17 - Recommended Operating Conditions*
Characteristics Sym Min. Typ. Max. Units Notes
1 | Supply voltage 3.3V Voo 3.135 3.30 3.465 \%
2 | Supply voltage 2.5V Voo 2.375 2.50 2.625 \%
3 | Supply voltage 1.8V Vobis 1.71 1.80 1.89 \%
1.71 1.8 1.89
4 | Output supply voltage Vooo 2.375 25 2.625 \%
3.135 3.3 3.465
5 (C\/"[/)'[)Lpf;‘n'tgfe"qoﬁgvem) Vooru 21.57715 ;:g 21.68295 v
3.135 3.3 3.465
6 | Operating temperature Ta -40 25 85 °C
7 | Input voltage Vop-in Voo - 0.3 Vop + 0.3 \%

* \oltages are with respect to ground (GND) unless otherwise stated
* The device supports two power supply modes (3.3V & 1.8V, 2.5V & 1.8V)
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14.3 DC Electrical Characteristics
Table 18 - DC Electrical Characteristics* - Current — Core
Characteristics Sym. Min. Typ. Max. Units Notes
1 150 160 mA 3.3V/1.8V sysApll
lcore (Vob 3.3V)
2 90 100 mA 3.3V/1.8V bypApll
3 280 300 mA 3.3V/1.8V sysApll
Icore (Vop1s 1.8V)
4 190 210 mA 3.3V/1.8V bypApll
Current for Core
5 130 150 mA 2.5V/1.8V sysApll
Icore (Vop 2.5V)
6 70 80 mA 2.5V/1.8V bypApll
7 280 300 mA 2.5V/1.8V sysApll
lcore (Vop1s 1.8V)
8 200 210 mA 2.5V/1.8V bypApll

* Values are over Recommended Operating Conditions
* Vopo is connected to Vop and is included in the Vop measured current value

* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation
* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation

* Current is measured with synthesizers, dividers and outputs disabled
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Table 19 - DC Electrical Characteristics* - Current — Core + Synthesizers 3:1

Characteristics Sym. Min. Typ. Max. Units Notes
1 310 340 mA 3.3V/1.8V sysApll
lc_svn1 (Voo 3.3V)
2 250 270 mA 3.3V/1.8V bypApll
3 350 370 mA 3.3V/1.8V sysApll
lc_svn1 (Vopis 1.8V)
4| current for Core plus: 260 280 mA 3.3V/L.8V bypApll
5 | Synl 280 310 mA 2.5V/1.8V sysApll
lc_svn1 (Voo 2.5V)
6 220 250 mA 2.5V/1.8V bypApll
7 350 370 mA 2.5V/1.8V sysApll
Ic_svn1 (Vopis 1.8V)
8 260 280 mA 2.5V/1.8V bypApll
9 240 270 mA 3.3V/1.8V sysApll
lc_svnz (Voo 3.3V)
10 180 200 mA 3.3V/1.8V bypApll
11 400 430 mA 3.3V/1.8V sysApll
lc_svnz (Vopis 1.8V)
12 | Current for Core plus: 320 340 mA 3.3V/1.8V bypApll
Syn2
13 210 240 mA 2.5V/1.8V sysApll
lc_svnz2 (Vob 2.5V)
14 150 180 mA 2.5V/1.8V bypApll
15 400 430 mA 2.5V/1.8V sysApll
lc_svnz (Vopis 1.8V)
16 320 340 mA 2.5V/1.8V bypApll
17 lc_svns (Voo 3.3V) 160 180 mA
3.3V/1.8V bypApll
18 Current for Core plus: lc_svna (Voois 1.8V) 300 320 mA
19 | Syn3 Ic_svs (Voo 2.5V) 140 160 mA
2.5V/1.8V bypApll
20 lc_svna (Voois 1.8V) 300 320 mA
21 400 450 mA 3.3V/1.8V sysApll
lc_svniz (Vob 3.3V)
22 340 380 mA 3.3V/1.8V bypApll
23 480 510 mA 3.3V/1.8V sysApll
lc_syn12 (Vopis 1.8V)
24 | Current for Core plus: 390 410 mA 3.3V/1.8V bypApll
25 | Synl+Syn2 360 410 mA 2.5V/1.8V sysApll
lc_svniz (Voo 2.5V)
26 300 340 mA 2.5V/1.8V bypApll
27 480 510 mA 2.5V/1.8V sysApll
lc_syn1z (Vopis 1.8V)
28 390 410 mA 2.5V/1.8V bypApll
29 lc_svns (Voo 3.3V) 420 460 mA 3.3V/1.8V bypApll
30 | current for Core plus: lc_sva (Vop1s 1.8V) 490 530 mA
31 | Synl+Syn2+Syn3 Ic_svns (Voo 2.5V) 380 420 mA
2.5V/1.8V bypApll
32 Ic_svns (Vopis 1.8V) 490 530 mA

* Values are over Recommended Operating Conditions
* Voo is connected to Vop and is included in the Voo measured current value

* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation
* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation

*VCO's are programmed to their highest rate; dividers and outputs are disabled

* Current is measured with synthesizer individually enabled/disabled and includes core current
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Outputs
Characteristics Sym. Min. Typ. Max. Units Notes

1 330 370 mA 3.3V/1.8V sysApll
Ies1_npo (Voo 3.3V)

2 270 300 mA 3.3V/1.8V bypApll

3 350 370 mA 3.3V/1.8V sysApll
les1_neo (Vopis 1.8V)

4 | Current for Core plus: 260 280 mA 3.3V/1.8V bypApll

Syn1DivA + HPOUT DIFF[0]

5 300 340 mA 2.5V/1.8V sysApll
Ics1_nep (Vo 2.5V)

6 240 270 mA 2.5V/1.8V bypApll

7 350 370 mA 2.5V/1.8V sysApll
Ics1_npo (Vopis 1.8V)

8 260 280 mA 2.5V/1.8V bypApll

9 380 420 mA 3.3V/1.8V sysApll
les1_neo (Voo 3.3V)

10 320 350 mA 3.3V/1.8V bypApll

11 350 370 mA 3.3V/1.8V sysApll
Ics1_npo (Vopis 1.8V)

12 | Current for Core plus: 260 280 mA 3.3V/1.8V bypApll

13 | SynlDivA + HPOUT_DIFF[0:1] 350 390 mA 2.5V/1.8V sysApll
les1_neo (Vob 2.5V)

14 290 320 mA 2.5V/1.8V bypApll

15 350 370 mA 2.5V/1.8V sysApll
les1_neo (Voois 1.8V)

16 270 290 mA 2.5V/1.8V bypApll

17 380 420 mA 3.3V/1.8V sysApll
les1_weo (Voo 3.3V)

18 320 350 mA 3.3V/1.8V bypApll

19 350 370 mA 3.3V/1.8V sysApll
Ics1_npo (Vopis 1.8V)

20 | Current for Core plus: 260 280 mA | 3.3V/L8V bypApll

21 | SynlDivAC + HPOUT_DIFF[0:1] 350 390 mA 2.5V/1.8V sysApll
les1_weo (Voo 2.5V)

22 290 320 mA 2.5V/1.8V bypApll

23 350 370 mA 2.5V/1.8V sysApll
les1_neo (Voois 1.8V)

24 270 280 mA 2.5V/1.8V bypApll

* Values are over Recommended Operating Conditions

* Voo and Voopu are connected to Vpp and are included in the Vpp measured current value; see Figure 36
* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation
* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation

*VCO's are programmed to their highest rate; outputs are at 622.08MHz
* Output drive impedance is set to 25 ohms; output drivel level is set to 0.4V

* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current
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Table 21 - DC Electrical Characteristics*

Data Sheet

ZL.30174

- Current - Core + Synthesizer 2 + HPOUT_DIFF[5:2]

Outputs
Characteristics Sym. Min. Typ. Max. Units Notes
1 270 300 mA 3.3V/1.8V sysApll
Iesz_npo (Vob 3.3V)
2 210 230 mA | 3.3V/L.8V bypApll
3 400 430 mA 3.3V/1.8V sysApll
les2_neo (Vopis 1.8V)
4 | Current for Core plus: 320 340 mA 3.3V/1.8V bypApll
Syn2DivA + HPOUT_DIFF[2]
5 240 270 mA 2.5V/1.8V sysApll
les2_weo (Voo 2.5V)
6 180 200 mA | 2.5v/1.8V bypApll
7 400 430 mA 2.5V/1.8V sysApll
Icsz_npo (Vop1s 1.8V)
8 320 340 mA | 2.5V/1.8V bypApll
9 290 330 mA 3.3V/1.8V sysApll
les2_neo (Voo 3.3V)
10 230 260 mA | 3.3v/1.8V bypApll
11 410 440 mA 3.3V/1.8V sysApll
les2_neo (Vopis 1.8V)
12 | Current for Core plus: 320 350 mA 3.3V/1.8V bypApll
Syn2DivA + HPOUT_DIFF[2:3]
13 260 300 mA 2.5V/1.8V sysApll
les2_neo (Vob 2.5V)
14 200 230 mA | 2.5V/1.8V bypApll
15 410 440 mA 2.5V/1.8V sysApll
les2_weo (Vopis 1.8V)
16 320 350 mA | 2.5v/1.8V bypApll
17 290 330 mA 3.3V/1.8V sysApll
les2_weo (Voo 3.3V)
18 230 260 mA | 3.3v/1.8V bypApll
19 420 450 mA 3.3V/1.8V sysApll
les2_neo (Vopis 1.8V)
20 | current for Core plus: 330 360 mA 3.3V/1.8V bypApll
21 | Syn2DivAB + HPOUT_DIFF[2:3] 260 300 mA | 2.5V/1.8V sysApll
Icsz2_nep (Vob 2.5V)
22 200 230 mA | 2.5v/1.8V bypApll
23 420 450 mA 2.5V/1.8V sysApll
les2_neo (Vopis 1.8V)
24 330 360 mA | 2.5v/1.8V bypApll
25 les2_neo (Vb 3.3V) 330 370 mA
3.3V/1.8V sysApll
26 | current for Core plus: losz_weo (Vois 1.8V) 480 520 mA
57 | Syn2DiVABCD + HPOUT DIFF[2:5] ez 1p0 (Voo 2.5V) 200 240 A
2.5V/1.8V sysApll
28 Ics2_Hpo (Vopis 1.8V) 480 520 mA

* Values are over Recommended Operating Conditions

* Voo and Voppy are connected to Vop and are included in the Vop measured current value; see Figure 36.

* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation

* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation
* Note that Syn2DivCD + HPOUT_DIFF[4:5] should not be used in bypass mode as jitter is significantly higher

*VCO's are programmed to their highest rate; outputs are at 622.08MHz
* Output drive impedance is set to 25 ohms; output drivel level is set to 0.4V

* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current
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Table 22 - DC Electrical Characteristics* - Current - Core + Synthesizer 3 + HPOUT_DIFF[5:4]

Outputs
Characteristics Sym. Min. Typ. Max. Units Notes

1 less_wpo (Vop 3.3V) 180 210 mA

— 3.3V/1.8V bypApll
2 | current for Core plus: Icss rro (Vopis 1.8V) 300 320 mA
3 | Syn3DivA + HPOUT_DIFF4] less_weo (Voo 2.5V) 160 190 mA

1 2.5V/1.8V bypApll
4 Icsa_npo (Vop1s 1.8V) 300 320 mA
5 less_wpo (Vop 3.3V) 200 230 mA

— 3.3V/1.8V bypApll
6 | current for Core plus: lesa_weo (Vopis 1.8V) 300 330 mA
7 | Syn3DivA + HPOUT_DIFF[4:5] less_po (Voo 2.5V) 180 210 mA

— 2.5V/1.8V bypApll
8 Icsa_npo (Vop1s 1.8V) 300 330 mA
9 lesa_wpo (Vob 3.3V) 200 230 mA

1 3.3V/1.8V bypApll
10 | current for Core plus: Icss_rro (Vopis 1.8V) 310 340 mA
11 | Syn3DivAB + HPOUT_DIFF[4:5] less_wpo (Voo 2.5V) 180 210 mA

— 2.5V/1.8V bypApll
12 Icsa_Hpo (Vopis 1.8V) 310 340 mA

* Values are over Recommended Operating Conditions
* Voo and Voppy are connected to Vop and are included in the Voo measured current value; see Figure 36.
* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation

*VCO's are programmed to their highest rate; outputs are at 622.08MHz
* Output drive impedance is set to 25 ohms; output drivel level is set to 0.4V

* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current
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Table 23 - DC Electrical Characteristics* - Current - Core + Synthesizer 3:1 + HPOUT_DIFF[5:0]

Outputs
Characteristics Sym. Min. | Typ. | Max. Units Notes
1 450 500 mA 3.3V/1.8V sysApll
— les2_weo (Voo 3.3V)
2 390 | 430 mA 3.3V/1.8V bypApli
3 480 510 mA 3.3V/1.8V sysApll
— les2_neo (Vopis 1.8V)
4| Current for Core plus: 390 | 410 | mA | 3.3V/1.8V bypApll
5 | SynlDivA + Syn2DivA + HPOUT_DIFF[0,2] 410 460 mA 2.5V/1.8V sysApll
— Icsz_npo (Vo 2.5V)
6 350 | 400 mA 2.5V/1.8V bypApll
7 480 510 mA 2.5V/1.8V sysApll
— les2_neo (Vopis 1.8V)
8 390 | 420 mA 2.5V/1.8V bypApll
9 520 580 mA 3.3V/1.8V sysApll
— les2_neo (Voo 3.3V)
10 460 | 510 mA 3.3V/1.8V bypApll
11 490 520 mA 3.3V/1.8V sysApll
— Icsz_npo (Vop1s 1.8V)
12 | Gurrent for Core plus: 400 | 430 | mA | 3.3v/L8V bypApl
13 | Syn1DivAC + Syn2DivAB + HPOUT_DIFF[0:3] 480 540 mA 2.5V/1.8V sysApll
— les2_weo (Voo 2.5V)
14 420 | 470 mA 2.5V/1.8V bypApli
15 490 520 mA 2.5V/1.8V sysApll
— les2_weo (Vopis 1.8V)
16 400 | 430 mA 2.5V/1.8V bypApll
17 les2_neo (Vob 3.3V) 490 540 mA
1 3.3V/1.8V bypApll
18 Current for Core plus: Ics2_npo (Vopis 1.8V) 490 530 mA
19 | SynlDivA + Syn2DivA + Syn3DivA + HPOUT_DIFF([0,2,4] lesz_rep (Voo 2.5V) 440 500 mA
— 2.5V/1.8V bypApll
20 Ics2_Hpo (Vop1s 1.8V) 490 530 mA
21 Icsz_nep (Vob 3.3V) 580 640 mA
— 3.3V/1.8V bypApll
22 | current for Core plus: les2_weo (Vopis 1.8V) 520 560 mA
23 | Syn1DivA + Syn2DivA + Syn3DivA + HPOUT_DIFF[0:5] lesz_rep (Voo 2.5V) 530 600 mA
— 2.5V/1.8V bypApll
24 Ics2_npo (Vopis 1.8V) 520 560 mA
25 les2_neo (Vob 3.3V) 580 640 mA
— 3.3V/1.8V bypApll
26 | current for Core plus: Ics2_npo (Vobis 1.8V) 520 560 mA
27 | Syn1DivAC + Syn2DivAB + Syn3DivAB + HPOUT_DIFF[0:5] lesz_nep (Voo 2.5V) 530 600 mA
— 2.5V/1.8V bypApll
28 Ics2_npo (Vopis 1.8V) 520 560 mA
29 les2_neo (Vb 3.3V) 630 710 mA
1 3.3V/1.8V bypApll
30 | Current for Core plus: Icsz2_npo (Vopis 1.8V) 520 560 mA
——1 Syn1DivAC + Syn2DivAB + Syn3DivAB + HPOUT_DIFF[0:5]
31 | Drive Level = 0.7V les2_neo (Vob 2.5V) 590 660 mA
— 2.5V/1.8V bypApll
32 Ics2_Hpo (Vopis 1.8V) 520 560 mA

* Values are over Recommended Operating Conditions
* Voo and Voppy are connected to Vop and are included in the Vop measured current value; see Figure 36.

* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation

* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation
*VCO's are programmed to their highest rate; outputs are at 622.08MHz

* Output drive impedance is set to 25 ohms; output drivel level is set to 0.4V unless otherwise indicated

* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current
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Table 24 - DC Electrical Characteristics* - Current - Core + Synthesizer 1 + HPOUT[3:0] Outputs

Characteristics Sym. Min. Typ. Max. Units Notes

1 350 390 mA 3.3V/1.8V sysApll
les1_nro (Voo 3.3V)

2 290 330 mA 3.3V/1.8V bypApll

3 350 380 mA 3.3V/1.8V sysApll
lcsa_wpo (Vopas 1.8V)

4| Current for Core plus: 260 290 mA 3.3V/1.8V bypApl|

5 | SynlDivA + HPOUTI[O] 300 340 mA 2.5V/1.8V sysApll
Ics1_npo (Vob 2.5V)

6 240 280 mA 2.5V/1.8V bypApll

7 350 380 mA 2.5V/1.8V sysApll
lcsa_wpo (Vopas 1.8V)

8 260 290 mA 2.5V/1.8V bypApll

9 400 440 mA 3.3V/1.8V sysApll
les1_nro (Voo 3.3V)

10 340 370 mA 3.3V/1.8V bypApll

11 350 380 mA 3.3V/1.8V sysApll
les1_wpo (Vopis 1.8V)

12 | Current for Core plus: 260 290 mA 3.3V/1.8V bypApl|

13 | SynlDivA + HPOUTI0:3] 350 390 mA 2.5V/1.8V sysApll
les1_nro (Vob 2.5V)

14 290 320 mA 2.5V/1.8V bypApll

15 350 380 mA 2.5V/1.8V sysApll
lcs1_npo (Vopis 1.8V)

16 270 290 mA 2.5V/1.8V bypApll

17 480 520 mA 3.3V/1.8V sysApll
les1_nro (Voo 3.3V)

18 420 450 mA 3.3V/1.8V bypApll

19 370 410 mA 3.3V/1.8V sysApll
lcs1_npo (Vopis 1.8V)

20 | Current for Core plus: 290 320 mA 3.3V/1.8V bypApl|

21 | SynlDivABCD + HPOUT[0:3] 420 460 mA 2.5V/1.8V sysApll
les1_nro (Vob 2.5V)

22 360 400 mA 2.5V/1.8V bypApll

23 370 410 mA 2.5V/1.8V sysApll
lcs1_npo (Vopis 1.8V)

24 290 320 mA 2.5V/1.8V bypApll

* Values are over Recommended Operating Conditions
* Vpo is connected to Vop and is included in the Vop measured current value
* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation

* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation

*VCO's are programmed to their highest rate; outputs are at 125MHz
* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current

* See Figure 37
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Characteristics Sym. Min. Typ. Max. Units Notes
1 270 300 mA 3.3V/1.8V sysApll
lcs2_wpo (Voo 3.3V)
2 210 230 mA 3.3V/1.8V bypApli
3 400 440 mA 3.3V/1.8V sysApll
lcs2_wpo (Vopas 1.8V)
4| Current for Core plus: 320 350 mA 3.3V/L8V bypApl|
5 | Syn2DivA + HPOUT[4] 230 260 mA 2.5V/1.8V sysApll
lesz_wpo (Voo 2.5V)
6 170 190 mA 2.5V/1.8V bypApll
7 400 440 mA 2.5V/1.8V sysApll
lcs2_wpo (Vopas 1.8V)
8 320 350 mA 2.5V/1.8V bypApli
9 310 340 mA 3.3V/1.8V sysApll
lcs2_wpo (Voo 3.3V)
10 250 280 mA 3.3V/1.8V bypApll
11 410 450 mA 3.3V/1.8V sysApll
les2_npo (Vopis 1.8V)
12 | cyrrent for Core plus: 320 350 mA 3.3V/L.8V bypApl|
13 | Syn2DivA + HPOUT[4:7] 260 290 mA 2.5V/1.8V sysApll
les2_wpo (Voo 2.5V)
14 200 220 mA 2.5V/1.8V bypApll
15 410 450 mA 2.5V/1.8V sysApll
lcs2_npo (Vopis 1.8V)
16 320 360 mA 2.5V/1.8V bypApli
17 310 340 mA 3.3V/1.8V sysApll
lcs2_npo (Voo 3.3V)
18 250 280 mA 3.3V/1.8V bypApll
19 420 460 mA 3.3V/1.8V sysApll
lcs2_npo (Vopis 1.8V)
20 | Current for Core plus: 330 370 mA 3.3V/L8V bypApl|
21 | Syn2DivAB + HPOUT[4:7] 260 290 mA 2.5V/1.8V sysApll
les2_wpo (Voo 2.5V)
22 200 220 mA 2.5V/1.8V bypApli
23 420 460 mA 2.5V/1.8V sysApll
lcs2_npo (Vopis 1.8V)
24 330 370 mA 2.5V/1.8V bypApll
25 lcs2_npo (Voo 3.3V) 370 410 mA
3.3V/1.8V sysApll
26 | current for Core plus: les2_npo (Vop1s 1.8V) 480 530 mA
27 | Syn2DIVABCD + HPOUT[4:11] les2_rpo (Voo 2.5V) 310 340 mA
2.5V/1.8V sysApll
28 les2_wpo (Vopas 1.8V) 480 530 mA

* Values are over Recommended Operating Conditions

* Vopo is connected to Vop and is included in the Voo measured current value

* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation

* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation
* Note that Syn2DivCD + HPOUT[8:11] should not be used in bypass mode as jitter is significantly higher
*VCO's are programmed to their highest rate; outputs are at 1225MHz

* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current

* See Figure 37
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Table 26 - DC Electrical Characteristics* - Current - Core + Synthesizer 3 + HPOUT[11:8] Outputs

Data Sheet
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Characteristics Sym. Min. Typ. Max. Units Notes

1 lesa_wpo (Voo 3.3V) 180 200 mA

— 3.3V/1.8V bypApll
2 | Current for Core plus: Icsa_Hpo (Vopis 1.8V) 300 340 mA
3 | Syn3DivA + HPOUTI[8] less_rpo (Voo 2.5V) 160 180 mA

— 2.5V/1.8V bypApll
4 Icsa_Hpo (Vopis 1.8V) 300 340 mA
5 lesa_wpo (Voo 3.3V) 220 250 mA

— 3.3V/1.8V bypApll
6 | current for Core plus: Icss rro (Vopis 1.8V) 300 340 mA
7 | Syn3DivA + HPOUT[8:11] less_po (Voo 2.5V) 190 210 mA

— 2.5V/1.8V bypApll
8 Icsa_Hpo (Vopis 1.8V) 310 340 mA
9 less_wpo (Voo 3.3V) 220 250 mA

— 3.3V/1.8V bypApll
10 | current for Core plus: Icsa_Hpo (Vopis 1.8V) 310 350 mA
11 | Syn3DivAB + HPOUT[8:11] less_po (Voo 2.5V) 190 210 mA

— 2.5V/1.8V bypApll
12 Icss rro (Vopis 1.8V) 320 350 mA

* Values are over Recommended Operating Conditions

* Vpo is connected to Vop and is included in the Vop measured current value

* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation

*VCO's are programmed to their highest rate; outputs are at 125MHz

* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current
* See Figure 37
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Table 27 - DC Electrical Characteristics* - Current - Core + Synthesizer 3:1 + HPOUT[11:0] Outputs

Data Sheet

ZL.30174

Characteristics Sym. Min. | Typ. | Max. | Units Notes
1 470 520 mA 3.3V/1.8V sysApll
— lcs2_wpo (Voo 3.3V)
2 400 | 460 mA 3.3V/1.8V bypApli
3 480 520 mA 3.3V/1.8V sysApll
— les2_npo (Vopis 1.8V)
4 | Current for Core plus: 390 430 mA 3.3V/1.8V bypApll
—— Syni1DivA + Syn2DivA + HPOUTI0,4]
5 400 450 mA 2.5V/1.8V sysApll
— lesz_rpo (Voo 2.5V)
6 340 | 390 mA 2.5V/1.8V bypApll
7 480 520 mA 2.5V/1.8V sysApll
— les2_npo (Vopis 1.8V)
8 390 | 430 mA 2.5V/1.8V bypApli
9 640 690 mA 3.3V/1.8V sysApll
— lcs2_wpo (Voo 3.3V)
10 580 | 620 mA 3.3V/1.8V bypApli
11 520 560 mA 3.3V/1.8V sysApll
— Icsz2_npo (Vopis 1.8V)
12 | urrent for Core plus: 430 | 470 | mA | 3.3v/L8VbypApll
13 | Syn1DivABCD + Syn2DivAB + HPOUT[0:7] 560 600 mA 2.5V/1.8V sysApll
— les2_wpo (Voo 2.5V)
14 490 | 530 mA 2.5V/1.8V bypApli
15 520 560 mA 2.5V/1.8V sysApll
— les2_npo (Vopis 1.8V)
16 430 | 470 mA 2.5V/1.8V bypApli
17 lcs2_npo (Vob 3.3V) 500 560 mA
3.3V/1.8V bypApll
18 Current for Core plus: lcs2_npo (Vopis 1.8V) 500 550 mA
19 | SynlDivA + Syn2DivA + Syn3DivA + HPOUT[0,4,8] lesz_rpo (Voo 2.5V) 430 480 mA
— — 2.5V/1.8V bypApll
20 Ics2_Hpo (Vopis 1.8V) 500 550 mA
21 les2_wpo (Voo 3.3V) 640 680 mA
— 3.3V/1.8V bypApll
22 | current for Core plus: les2_npo (Vopis 1.8V) 510 560 mA
23 | Syn1DivA + Syn2DivA + Syn3DivA + HPOUT[0:11] les2_wpo (Voo 2.5V) 550 580 mA
— 2.5V/1.8V bypApll
24 Ics2_npo (Vopis 1.8V) 510 560 mA
25 les2_npo (Voo 3.3V) 720 760 mA
— 3.3V/1.8V bypApll
26 Current for Core plus: les2_npo (Vopis 1.8V) 550 610 mA
27 | Syn1DivABCD + Syn2DivAB + Syn3DivAB + HPOUT[0:11] lesz_npo (Voo 2.5V) 620 660 mA
— 2.5V/1.8V bypApll
28 Ics2_Hpo (Vopis 1.8V) 550 610 mA
29 les2_npo (Voo 3.3V) 590 650 mA
3.3V/1.8V bypApll
30 | Current for Core plus: lcsz2_npo (Vopis 1.8V) 520 580 mA
—— Syn1DivABCD + Syn2DivAB + Syn3DivAB + HPOUT[0:11]
31 | Outputs are at 100Hz lesz_teo (Voo 2.5V) 520 570 mA
— 2.5V/1.8V bypApll
32 Ics2_Hpo (Vopis 1.8V) 520 580 mA

* Values are over Recommended Operating Conditions
* Voo is connected to Vop and is included in the Voo measured current value

* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation

* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation

*VCO's are programmed to their highest rate; outputs are at 125MHz unless otherwise indicated
* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current

* See Figure 37
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Table 28 - DC Electrical Characteristics* - Current - Core + Synthesizer 0 + GPOUT[1:0] Outputs

Data Sheet

ZL.30174

Characteristics Sym. Min. Typ. Max. Units Notes

1 160 180 mA 3.3V/1.8V sysApll
leso_ep (Voo 3.3V)

2 100 110 mA 3.3V/1.8V bypApll

3 270 300 mA 3.3V/1.8V sysApll
leso_ep (Vopis 1.8V)

4| Current for Core plus: 190 220 mA 3.3V/L.8V bypApll

5 | SynODivA + GPOUTIO0] 140 160 mA 2.5V/1.8V sysApll
leso_ap (Vo 2.5V)

6 80 90 mA 2.5V/1.8V bypApll

7 270 300 mA 2.5V/1.8V sysApll
leso_ep (Vopis 1.8V)

8 190 220 mA 2.5V/1.8V bypApll

9 170 180 mA 3.3V/1.8V sysApll
leso_ap (Voo 3.3V)

10 110 120 mA 3.3V/1.8V bypApll

11 270 300 mA 3.3V/1.8V sysApll
Icso_cp (Vop1s 1.8V)

12 | Current for Core plus: 190 220 mA 3.3V/1.8V bypApll

13 | SynODIVAB + GPOUTI0:1] 140 160 mA 2.5V/1.8V sysApll
leso_ep (Vob 2.5V)

14 80 90 mA 2.5V/1.8V bypApll

15 270 300 mA 2.5V/1.8V sysApll
leso_cp (Vopis 1.8V)

16 190 220 mA 2.5V/1.8V bypApll

* Values are over Recommended Operating Conditions
* Vpo is connected to Vop and is included in the Vop measured current value

* sysApll is “System APLL Mode” and is when osc input is 49.152MHz and Syn[3] is used for internal clock generation

* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation
*VCO's are programmed to their highest rate; outputs are at 1225MHz
* Output drivel level is set to 4X
* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current
* See Figure 37

Table 29 - DC Electrical Characteristics* - Current - Core + Synthesizer 3:0 + HPOUT[11:0] + GPOUT[1:0]

Characteristics Sym. Min. Typ. Max. Units

1 lcso12_npocr (Vob 3.3V) 720 760 mA

2 Current for Core plus: lcso12_npocp (Vobis 1.8V) 580 640 mA
SynODivAB + Syn1DivABCD + Syn2DivABCD +

3 | GPOUTI[0:1] + HPOUT([0:11] leso12_pocp (Vo 2.5V) 620 650 mA

4 Icso12_wpocp (Vopis 1.8V) 580 640 mA

5 lesoi2_Hroee (Voo 3.3V) 600 650 mA
Current for Core plus:

6 | synODIVAB + Syn1DIVABCD + Syn2DivABCD + lesos2_npocp (Voois 1.8V) 550 | 610 mA

7 GPOUT[0:1] + HPOUT(0:11] lcso12_npocp (Vob 2.5V) 520 570 mA
Outputs are at 100Hz

8 Icsoi2_wpoce (Vopis 1.8V) 550 610 mA

9 leso123_Hpoee (Voo 3.3V) 730 770 mA

10 | Current for Core plus: Icso123_nrocp (Vopis 1.8V) 550 610 mA
SynODivAB + Syn1DivABCD + Syn2DivAB + Syn3DivAB +

11 | GPOUTI[0:1] + HPOUT[0:11] Icso123_Hroce (Voo 2.5V) 630 670 mA

12 lcso123_npocp (Vopis 1.8V) 550 610 mA

13 lcso123_npocp (Voo 3.3V) 610 660 mA
Current for Core plus:

14 | SynODIvAB + Syn1DIvABCD + Syn2DivAB + Syn3DivAB + lesoizs_npocp (Voois 1.8V) 520 | 580 mA

15 | GPOUT[0:1] + HPOUT[0:11] Icso123_npocp (Vob 2.5V) 540 580 mA
Outputs are at 100Hz

16 lcso123_nroce (Vopis 1.8V) 520 580 mA

* Values are over Recommended Operating Conditions

* Vopo is connected to Vop and is included in the Voo measured current value
* sysApll is “System APLL Mode” is when osc input is 49.152MHz and Syn[3] is used for internal clock generation
* bypApll is “Bypass APLL Mode” and is when osc input is 114.285MHz and no synthesizers are used for internal clock generation
*VCO's are programmed to their highest rate; outputs are at 125MHz unless otherwise indicated

* GPOUT output drivel level is set to 4X

* Current is measured with synthesizer and outputs individually enabled/disabled and includes core current
* See Figure 37
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Table 30 - DC Electrical Characteristics* - Reference Inputs

Characteristics Sym. Min. Typ. Max. Units Notes

1 | Single ended CMOS high-level input voltage for ref[9:0] | Vix-cmos 0.7-Voo

2 | Single ended CMOS low-level input voltage for ref[9:0] | Vi.cmos 0.3-Vop

3 | Single ended CMOS input leakage current for ref[9:0] li-cmos -10 10 HA Notes 1,2

4 | Single ended PECL high-level input voltage for ref{9:0] | Vipect | Vrerpect + 0.2

5 | Single ended PECL low-level input voltage for ref[9:0] Vipect Vrer-rect - 0.2 Voo = 3.3V or 2.5V

6 | Single ended PECL input reference voltage for ref[9:0] | VrerpecL 0.55-Vop

7 Single ended PECL input leakage current for ref[9:0] li-pEcL -10 10 HA Note 1,

Vi=Vopor 0.8V

8 | Differential input common mode voltage for ref[4:0] Vem 1.1 2.0

9 | Differential input voltage difference for ref[4:0] Vio 0.25 1.0

10 | Differential input leakage current for ref[4:0] I -10 10 HA Notes 1,2

Note 1 - Leakage current flowing out of the device pin referenced as positive
Note 2-Vi=Vppor 0V

* Values are over Recommended Operating Conditions

* Values are over both power supply modes (3.3V & 1.8V, 2.5V & 1.8V)

Table 31 - DC Electrical Characteristics* - Other Inputs and 10 (Bi-directional)

Characteristics Sym. Min. | Typ. | Max. | Units Notes

1 | High-level input voltage for osci[2:0] Vin 1.26 \Y
2 | Low-level input voltage for osci[2:0] Vi 0.54 \%
3 | Input leakage current for osci[2:0] I -10 10 UA Note 1,2
4 | Differential input common mode voltage for mclki[p,n] Vem 14 2.0
5 | Differential input voltage difference for mclki[p,n] Vio 0.25 1.0
6 Differential input leakage current for mclki[p,n] I -20 10 A Notes 1,2
7 | CMOS high-level input voltage for gpio[3:0], rst_b Vinemos | 0.7-Vop
8 | CMOS low-level input voltage for gpio[3:0], rst_b ViL-cmos 0.3-Vop
9 | CMOS input leakage current for gpio[3:0] (75 kohm pulldown) licmos -80 10 HA Notes 1,2
10 | CMOS input leakage current for rst_b (75 kohm pullup) li-cmos -10 80 HA Notes 1,2
11 | Schmitt high-level input voltage for tdi, tms, tck, trst_b, cs_b_asel0, m_so Vin-scHm 2.0
12 | Schmitt low-level input voltage for tdi, tms, tck, trst_b, cs_b_asel0, m_so ViL-scHm 0.7
13 ggrl]l?gtt input leakage current for tdi, tms, tck, trst_b, cs_b_asel0, m_so (33 kohm li-schm -10 160 HA Note 1,2
14 | Bidirectional schmitt high-level input voltage for si_sda, sck_scl, so_asell, gpio[6:4] | Vs 2.0 \%
15 | Bidirectional schmitt low-level input voltage for si_sda, sck_scl, so_asell, gpio[6:4] | Vsieoi 0.7
16 | Bidirectional schmitt input leakage current for si_sda, sck_scl (33 kohm pullup) liLsioi -10 160 UA Notes 1,2
17 | Bidirectional schmitt input leakage current for so_asell liLsioi -10 10 UA Notes 1,2
18 | Bidirectional schmitt input leakage current for gpio[6:4] (33 kohm pulldown) liLsioi -160 15 UA Notes 1,2
19 | Tri-Level high-level input voltage for cnfgsel ViHTRi 2.2 \Y
20 | Tri-Level mid-level input voltage for cnfgsel Viv-TrRi 11 1.8
21 | Tri-Level low-level input voltage for cnfgsel ViLTri 0.8 \Y

Tri-Level input leakage current for cnfgsel (115 kohm pullup, 125 kohm pulldown) hiTri -10 50 HA Notes 1,
22 Vi=

Vopis Or 0 V

Note 1 - Leakage current flowing out of the device pin referenced as positive
Note 2 -V, =Vppor 0V
* Values are over Recommended Operating Conditions
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Table 32 - DC Electrical Characteristics* - HPOUT_DIFF Outputs

Characteristics Sym. Min. Typ. Max. U;nt Notes
1 | HPOUT_DIFF[0:1] high level output voltage (Voo 3.3V or 2.5V) Voremt | Vppo =011 |V, -0.02 Voo \Y
2 | HPOUT_DIFF[0:1] low level output voltage (Vooo 3.3V or 2.5V) Vor-cmu Vipo =092 |V, -0.69 | V_  -0.48 \Y
3 | HPOUT_DIFF[0:1] high to low output voltage (Voo 3.3V or 2.5V) Vop-cmu 0.46 0.67 0.90 \%
4 | HPOUT_DIFF[0:1] differential output voltage (Vooo 3.3V or 2.5V) 2*Vop-cmu 0.92 1.34 1.80 \%
5 | HPOUT_DIFF[2:3] high level output voltage (Voo 3.3V or 2.5V) Vonemt | Vppo =011 | Vo -0.02 Voo \
6 | HPOUT_DIFF[2:3] low level output voltage (Voso 3.3V or 2.5V) Vorom | Vopo-096 | Voo -0.74 | v -054 | v | Outpyt3etting
7 | HPOUT_DIFF[2:3] high to low output voltage (Voso 3.3V or 2.5V) Voot 0.50 072 0.94 v | See Eggg;g 38
8 | HPOUT_DIFF([2:3] differential output voltage (Vooo 3.3V or 2.5V) 2*Vop-cmL 1.0 1.44 1.88 \
9 | HPOUT_DIFF[4:5] high level output voltage (Vooo 3.3V or 2.5V) Voh-cmu Vipo - 011 | V. -0.02 Voo Y
10 | HPOUT_DIFF[4:5] low level output voltage (Vooo 3.3V or 2.5V) Vor-cmu Vo084 | V  -061 | V -043 Y
11 | HPOUT_DIFF[4:5] high to low output voltage (Vooo 3.3V or 2.5V) Vop-cmu 0.41 0.59 0.83 \%
12 | HPOUT_DIFF[4:5] differential output voltage (Vooo 3.3V or 2.5V) 2*Vop-cmL 0.82 1.18 1.66 \
13 | HPOUT_DIFF[0:1] high level output voltage (Vooo 3.3V, 2.5V, 1.8V) Voh-cmL Vipo - 011 | Vo -0.02 Voo \Y
14 | HPOUT_DIFF([0:1] low level output voltage (Voo 3.3V, 2.5V or 1.8V) Vor-cme Vo082 | V  -061 | V,  -043 \%
15 | HPOUT_DIFF[0:1] high to low output voltage (Vooo 3.3V, 2.5V or 1.8V) Vop-cmu 0.41 0.60 0.81 \
16 | HPOUT_DIFF[0:1] differential output voltage (Vooo 3.3V, 2.5V or 1.8V) 2*Vop-cmL 0.82 1.20 1.62 \
17 | HPOUT_DIFF[2:3] high level output voltage (Vooo 3.3V, 2.5V or 1.8V) Vonemt | Vppo =011 | Vo -0.02 Voo \
18 | HPOUT_DIFF[2:3] low level output voltage (Vooo 3.3V, 2.5V or 1.8v) Vorom | Vopo- 085 | Voo -0.66 | v, -048 | v | OulpytSeting
19 | HPOUT_DIFF[2:3] high to low output voltage (Vooo 3.3V, 2.5V or 1.8V) Voot 0.46 0.65 0.84 V| See El'gﬂrrg 38
20 | HPOUT_DIFF[2:3] differential output voltage (Vooo 3.3V, 2.5V or 1.8V) 2*Vop-cmL 0.92 1.30 1.68 \
21 | HPOUT_DIFF[4:5] high level output voltage (Vooo 3.3V, 2.5V or 1.8V) Vouem | Vppo-0.11 | Vo -0.02 Voo \Y
22 | HPOUT_DIFF[4:5] low level output voltage (Vooo 3.3V, 2.5V or 1.8V) Vor-cmu Vo076 | V  -055 | VvV -0.38 Y
23 | HPOUT_DIFF[4:5] high to low output voltage (Vooo 3.3V, 2.5V or 1.8V) Vop-cmu 0.36 0.53 0.74 \%
24 | HPOUT_DIFF[4:5] differential output voltage (Vooo 3.3V, 2.5V or 1.8V) 2*Vop-cmL 0.72 1.06 1.48 \
25 | HPOUT_DIFF[0:1] high level output voltage (Vooo 3.3V, 2.5V or 1.8V) Voremt | Vppo - 011 | V- 0.02 Voo \Y,
26 | HPOUT_DIFF[0:1] low level output voltage (Vooo 3.3V, 2.5V or 1.8V) Vorcme Vo055 | V -042 | vV, -0.28 \%
27 | HPOUT_DIFF[0:1] high to low output voltage (Vooo 3.3V, 2.5V or 1.8V) Vob-cmi 0.27 0.41 0.54 \
28 | HPOUT_DIFF[0:1] differential output voltage (Vooo 3.3V, 2.5V or 1.8V) 2*Vop-cmL 0.54 0.82 1.08 \
29 | HPOUT_DIFF[2:3] high level output voltage (Voso 3.3V, 2.5V or 1.8V) Vorem | Voo~ 0-11 | Vi, - 0.02 Vooo v
30 | HPOUT_DIFF[2:3] low level output voltage (Vooo 3.3V, 25V or 1.8V) Vorom | Vopo-088 | Voo -0.45 | V031 | v | OutpytSeting
31 | HPOUT_DIFF[2:3] high to low output voltage (Vooo 3.3V, 2.5V or 1.8V) Voot 031 0.44 0.56 V| See El'gb’rree 38
32 | HPOUT_DIFF[2:3] differential output voltage (Voo 3.3V, 2.5V or 1.8V) 2*Vop-cuL 0.62 0.88 1.12 \
33 | HPOUT_DIFF[4:5] high level output voltage (Vooo 3.3V, 2.5V or 1.8V) Voremt | Vppo - 011 | V- 0.02 Voo \Y
34 | HPOUT_DIFF[4:5] low level output voltage (Vooo 3.3V, 2.5V or 1.8V) Vor-cmu Vipo =053 | Vo -0.37 | V,  -025 Y,
35 | HPOUT_DIFF[4:5] high to low output voltage (Voo 3.3V, 2.5V or 1.8V) Vob-cmi 0.24 0.36 0.52 \%
36 | HPOUT_DIFF[4:5] differential output voltage (Voo 3.3V, 2.5V or 1.8V) 2*Vop-cmL 0.48 0.72 1.04 \
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* Values are over Recommended Operating Conditions

* Voo may be 2.5V or 3.3V as specified in Recommended Operating Conditions

* Vopo may be 1.8V, 2.5V or 3.3V as specified in Recommended Operating Conditions

* HPOUT_DIFF for CML outputs

* CML pull-up resistors are Rey = 50 ohm to Voo and far end termination is 50 ohms to Vopo
* Output drive impedance is set to 25 ohms

* CML drive level can be set to 0.7V, 0.6V or 0.4V when Vppo is 3.3V

* CML drive level can be set to 0.6V or 0.4V when Vopo is 1.8V

Vor-cm - Vor-cmi
VoHom, ———————  ————— g /
X IVOD-CML 0

Voc-cmu 2 * Vop-cmL
Vorem —m——  Y—m— Y /

0 Vor-cme - Vor-cme

Figure 38. HPOUT_DIFF (CML) DC Output Level
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Table 33 - DC Electrical Characteristics* - HPOUT and GPOUT Outputs

Characteristics Sym. Min. Typ. Max. Units Notes
1 | HPOUT[3:0] high level output voltage (Vooo = 1.8V, lon = 3mA) Vortpour | 0.8 * Vopo \Y
2 | HPOUTI[3:0] low level output voltage (Vopo = 1.8V, lo = 3mA) VoL-xpout 0.2 * Voo \
3 | HPOUT([3:0] high level output voltage (Vooo = 2.5V, lon = 8mA) Von+routr | 0.8 * Vopo \%
See Figure 37 & Figure 39
4 | HPOUT[3:0] low level output voltage (Vooo = 2.5V, lo. = 8mA) Vor-xpout 0.2 * Vopo \%
5 | HPOUT[3:0] high level output voltage (Vooo = 3.3V, lon = 14mA) Von+routr | 0.8 * Vopo \%
6 | HPOUT[3:0] low level output voltage (Vooo = 3.3V, loL = 14mA) VoL-xpout 0.2 * Voo \
7 | HPOUT[11:4] high level output voltage (Voo = 1.8V, lon = 5mA) Vortpour | 0.8 * Vopo \Y
8 | HPOUT[11:4] low level output voltage (Vooo = 1.8V, loL = 5mA) VoL-xpout 0.2 * Voo \
9 | HPOUTI[11:4] high level output voltage (Vopo = 2.5V, lon = 12mA) | Vounpeoutr | 0.8 * Vopo \%
See Figure 37 & Figure 39
10 | HPOUT[11:4] low level output voltage (Vooo = 2.5V, lo. = 12mA) Vor-xpout 0.2 * Vopo \%
11 | HPOUTI[11:4] high level output voltage (Vooo = 3.3V, low = 21mA) | Von+rour | 0.8 * Vopo \%
12 | HPOUT[11:4] low level output voltage (Vooo = 3.3V, loL = 21mA) VoL-xpout 0.2 * Voo \
13 | GPOUT high level output voltage (lon = 1.5mA) Voh-grout 0.8 * Vop \% Drive Setting = 1X
14 | GPOUT low level output voltage (lo. = 1.5mA) VoLcpout 0.2 * Voo Y See Figure 37 & Figure 39
15 | GPOUT high level output voltage (lon = 3mA) Voh-crout 0.8 * Voo Y Drive Setting = 2X
16 | GPOUT low level output voltage (lo. = 3mA) VoLcpout 0.2 * Voo Y, See Figure 37 & Figure 39
17 | GPOUT high level output voltage (lon = 4.5mA) Voh-crout 0.8 * Vpp \% Drive Setting = 3X
18 | GPOUT low level output voltage (lo. = 4.5mA) VoLcpout 0.2 * Voo Y See Figure 37 & Figure 39
19 | GPOUT high level output voltage (lon = 6mA) Voh-grout 0.8 * Vop \% Drive Setting = 4X
20 | GPOUT low level output voltage (lo. = 6mA) VoL-apout 0.2 * Voo \% See Figure 37 & Figure 39

* Values are over Recommended Operating Conditions

* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Vpp may be 2.5V or 3.3V as specified in Recommended Operating Conditions
*Vooo may be 1.8V, 2.5V or 3.3V as specified in Recommended Operating Conditions

VoL-cmos

Von-cmos /

L

Figure 39.

HPOUT and GPOUT (CMOS) Output Termination and DC Output Level
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Table 34 - DC Electrical Characteristics* - Other Outputs and IO (Bi-directional)

Characteristics Sym. Min. Typ. Max. Units Notes

1 | CMOS high-level output voltage for m_si, m_cs_b, m_sck Von-cmos | 0.8 * Vop \ low = 6mMA

2 | CMOS low-level output voltage for m_si, m_cs_b, m_sck VoL-cmos 0.2 * Vop \ lo. = 10mA

3 | CMOS high-level output voltage for tdo Von-cmos | 0.8 * Vop \ lon =
3.5mA

4 | CMOS low-level output voltage for tdo VoL-cmos 0.2 * Voo \ loL = 5mA

5 | Bidirectional high level output voltage for so_asel1, gpio[5] Voueol | 0.8* Voo \ lon = 6MA

6 | Bidirectional low level output voltage for so_asell, gpio[5] VoLgoi 0.2 * Voo \ loL = 6MA

7 | Bidirectional low level output voltage for si_sda, sck_scl VoLsi 0.2 * Vop \ loL = 2mA

8 Bidirectional high level output voltage for gpio[6,4] Vonemor | 0.8* Vop \ low =
2.5mA

9 | Bidirectional low level output voltage for gpio[6,4] VoLsi 0.2 * Vop \ loL = 2.5mA

10 | Bidirectional high level output voltage for gpio[3:0] Voueol | 0.8* Voo \ lon = 6MA

11 | Bidirectional low level output voltage for gpio[3:0] VoLsoi 0.2 * Voo loL = 6MA

* Values are over Recommended Operating Conditions
* Values are tested over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)
*Vpp may be 2.5V or 3.3V as specified in Recommended Operating Conditions
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14.4 AC Electrical Characteristics

Table 35 - AC Electrical Characteristics* - Output Timing Parameters Measurement Voltage Levels

Characteristics Sym. Units Notes
1 HPOUT_DIFF (CML) threshold voltage Vr \%
2 HPOUT_DIFF (CML) rise/fall threshold voltage high Vim \Y
3 HPOUT_DIFF (CML) rise/fall threshold voltage low Vim \Y Threshold (Vr) is 50%
of output swing
4 HPOUT threshold voltage Vr \Y
X X Threshold high (Vau) is 80%
5 HPOUT rise/fall threshold voltage high Vim \% of output swing
6 HPOUT rise/fall threshold voltage low Vim \%
Threshold low (Vi) is 20%
7 GPOUT threshold voltage Vr \% of output swing
8 GPOUT riseffall threshold voltage high Vim \Y
9 GPOUT riseffall threshold voltage low Vim \Y

* Values are over Recommended Operating Conditions
* For the threshold voltage drawing see Figure 40

Timing Reference Points

Y
»

VoH
Vim

ALL SIGNALS Vr

Vim
Vo

4 >
P >

tirr, torr tirr, torr

Figure 40. Timing Parameter Measurement Voltage Levels
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Table 36 - AC Electrical Characteristics* - Input Timing
Characteristics Sym. Min. | Typ. | Max. | Units Notes

1 | Single ended CMOS input reference frequency for ref[9:0] 1/ Trrere 180 MHz

2 | Single ended CMOS input reference pulse width low or high for ref[9:0] Trrerw 2.7 ns

3 | Single ended PECL input reference frequency for ref[9:0] 1/Trrerp 900 MHz )

See Figure 41

4 | Single ended PECL input reference pulse width low or high for ref[9:0] Trrerw 0.55 ns

5 | Differential input reference frequency for ref[4:0] 1/Trrerp 900 MHz

6 | Differential input reference pulse width low or high for ref[4:0] Trrerw 0.55 ns

7 | Duty Cycle for osci 40 60 %

8 | Duty Cycle for mclki[p,n] 40 60 %

* Values are over Recommended Operating Conditions

REF IN

W TREFP

Trerw ple Trerw >

Figure 41.

Reference Input Timing
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Table 37 - AC Electrical Characteristics* - REF Input to HPOUT_DIFF, HPOUT and GPOUT Output Clock
Timing
Characteristics Sym. Min. Typ. Max. | Units Notes
1 Lnqutu{edfglrg;lce (REF DIFF) to HPOUT_DIFF To-ReF-HPOUT DIFF -2.0 0 +2.0 ns See Figure 36 and Figure 42
2 | Input reference (REF) to HPOUT output delay To-REF-HPOUT -2.0 0 +2.0 ns See Figure 37 and Figure 42
3 | Input reference (REF) to GPOUT output delay To-rRer-GPOUT -2.5 0 +2.5 ns See Figure 37 and Figure 42

* Values are over Recommended Operating Conditions

* Input and output are at the same frequency

* HPOUT_DIFF output drive impedance is set to 25 ohms and drive level is set to 0.7V
* GPOUT output drive level is set to 4X

REF IN

HPOUT_DIFF

—>| |[¢— Torerrrem

HPOUT

—> {¢—To.rerrpour

GPOUT I

|¢—To.rer.crour

Figure 42. Reference Input to Output Clock Timing

1/Four N

TewH 1q TPwL |
—>i¢ >

HPOUT_DIFF[0] / HPOUT[0] / GPOUT[0]

HPOUT_DIFF[n] / HPOUT[n] / GPOUT[n]

_’] l‘_ Tourz0utn

Figure 43.  Output to Output Clock Timing
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Table 38 - AC Electrical Characteristics* - HPOUT_DIFF Output Timing

Characteristics Sym. Min. | Typ. | Max. Units Notes
1 | Frequency for HPOUT_DIFF outputs Four- 900 MHz
HPOUT_DIFF

2 | Duty cycle for HPOUT_DIFF outputs (drive 0.7V) Tewe, Tewn 45 50 55 percent Tested at 707.352MHz and 900MHz

3 | Rise & Fall time for HPOUT_DIFF outputs (drive 0.7V) to te 200 285 450 ps 3.3V & 1.8V supply mode with 3.3V VDDO

4 | Rise & Fall time for HPOUT_DIFF outputs (drive 0.7V) to ts 200 310 450 ps 2.5 & 1.8V supply mode with 2.5V VDDO

5 | Rise & Fall time for HPOUT_DIFF outputs (drive 0.4V) to ts 200 320 450 ps 2.5V & 1.8V supply mode with 1.8V VDDO
* Values are over Recommended Operating Conditions
* Output drive impedance is set to 25 ohms
* See Figure 40, Figure 44 and Figure 45

Vboo
50 ohm
OP
o1 gant T
Divider Diff Probe
I I on  — |
S 50
s00hmd  OTUF @ onm
1pF Probe
Vopo

Figure 44.

Divider

E_% 0

Scope

ohm

— 1
it

13pF input capacitance

Figure 45.

HPOUT_DIFF Output Duty Cycle Measurement Setup
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- HPOUT and GPOUT Output Timing

Characteristics Sym. Min. | Typ. | Max. | Units Notes
1 | Frequency for HPOUT outputs Fout-spout 180 MHz
2 | Frequency for GPOUT outputs Four-grout 180 MHz
3 | Duty cycle for HPOUT outputs Tewt, Tewn 45 50 55 percent | Tested at 77.760MHz, 125MHz, 156.25MHz and 180MHz
4 | Duty cycle for GPOUT outputs Tewt, Tewn 40 50 60 percent | Tested at 125MHz and 180MHz
5 | Rise time for HPOUT outputs tr 450 700 950 ps
3.3V & 1.8V supply mode with 3.3V VDDO
6 | Fall time for HPOUT outputs tr 450 700 950 ps
7 | Rise time for HPOUT outputs tr 750 | 1000 | 2100 ps
2.5V & 1.8V supply mode with 1.8V VDDO
8 | Fall time for HPOUT outputs ty 750 | 1000 | 2100 ps
9 | Rise time for GPOUT outputs (drive 4X) tr 800 | 1500 | 2500 ps 3.3V & 1.8V supply mode
10 | Fall time for GPOUT outputs (drive 4X) ty 500 700 | 1700 ps
11 | Rise time for GPOUT outputs (drive 4X) tr 1200 | 1900 | 3200 ps
2.5V & 1.8V supply mode
12 | Fall time for GPOUT outputs (drive 4X) tr 600 900 | 2200 ps
* Values are over Recommended Operating Conditions
* See Figure 40 and Figure 46
Vo Scope
O« with
CL .|_ HiZ Probe
10pF I 3
1pF Probe

Figure 46. HPOUT and GPOUT Output tr, tf & Duty Cycle Measurement Setup

August 2023

© 2023 Microsemi Corporation

ZL30174
Confidential

155



& Microsemi

a @Mlcnacmn company

Table 40 - AC Electrical Characteristics* - SPI (Serial Peripheral Interface) Timing

Data Sheet

ZL.30174

Characteristics Sym. Min. Typ. Max. Units Notes
1 sck period teyc 80 ns
2 sck pulse width low telkl 40 ns
3 sck pulse width high tclkh 40 ns
See
4 si setup (write) from sck rising edge trxs 8 ns Figure 47&
- - - Figure 48
5 si hold (write) from sck falling edge trxh 8 ns
6 so delay (read) from sck falling edge txd 25 ns
7 cs_b to output high impedance tohz 60 ns
8 cs_b setup from sck falling edge (LSB first) tessi 16 ns
See Figure 47
9 cs_b hold from sck rising edge (LSB first) teshi 8 ns
10 | cs_b setup from sck rising edge (MSB first) tcssm 16 ns
See Figure 48
11 | cs_b hold from sck falling edge (MSB first) tcshm 8 ns
* Values are over Recommended Operating Conditions
* For LSB first mode timing diagram, refer to Figure 47
* For MSB first mode timing diagram, refer to Figure 48
si
) trxs > trxh >
sck / ‘ —\ —_—
-/ N |
:tcssi= ) tclkh > telkl < tcyc > :tcshi‘
cs_b
< txd > tohz :
so
Figure 47. SPI (Serial Peripheral Interface) Timing - LSB First Mode
si
) trxs i trxh >
sck \ \ / \.
+—>ie >« < > teshm gy
cssm tclkh telkl tcyc s
cs_b /_
< txd >
so
Figure 48.  SPI (Serial Peripheral Interface) Timing - MSB First Mode
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Table 41 - AC Electrical Characteristics* - I1°C Serial Microport Timing

Characteristics Sym. Min. Typ. | Max. | Units Notes
1 | SCL clock frequency fscu 0 400 | kHz
2 | Hold time START condition thp:sTA 0.6 us
3 | Low period SCL tow 1.3 us
4 | Hi period SCL thich 0.6 us
5 | Setup time START condition tsu:sta 0.6 us
6 | Data hold time thp:paT 0 0.9 us
7 | Data setup time tsupat 100 ns
8 Rise time tr 20 + 250 ns
0.1*Cb
9 Fall time t 20 + 250 ns
0.1*Cb
10 | Setup time STOP condition tsu:sto 0.6 us
11 | Bus free time between STOP/START taur 13 us
12 F’_Iulse width of spikes which must be suppressed by the input tsp 0 50 ns
lter
13 | Max capacitance for each 1/O pin 10 pF
* Values are over Recommended Operating Conditions
* For I°C timing diagram, refer to Figure 49

C __ C = |l N

A Ry R LA |

SDA | I | | | o |

3! Fis | | ﬁ\ [ | | |

| I —tr | I | (. |

| | | | " | [ 1

N e e e A e e 4

| I 1 [

SCL b N ppror

o [ o (.

1 | - | | | [ 1

" | | | | | [ 1

HD:STA +e | lgf— -— | g+ tsrsTo [ [ |

1§ tgp DaT HIGH BUSTA 1S [0 I

Figure 49.  1°C Serial Microport Timing
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15 Performance Characteristics

15.1 Output Clocks Jitter Generation

Table 42 - Output Clocks Jitter Generation* - HPOUT_DIFF[0:1] (CML) with 114.285MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units
1 50kHz - 80MHz 175 250 fs-rms
— 622.08MHz
2 12kHz - 20MHz 185 260 fs-rms
3 50kHz - 80MHz 175 250 fs-rms
— 625MHz
4 | HPOUT_DIFF[0] 12kHz - 20MHz 180 260 fs-rms
5 10kHz - 1IMHz 160 220 fs-rms
6 156.25MHz 50kHz - 8 MHz 185 270 fs-rms
7 12kHz - 20MHz 240 325 fs-rms
8 50kHz - 80MHz 195 270 fs-rms
— 622.08MHz
9 12kHz - 20MHz 190 270 fs-rms
10 50kHz - 80MHz 190 270 fs-rms
— 625MHz
11 | HPOUT_DIFF[1] 12kHz - 20MHz 190 280 fs-rms
12 10kHz - 1IMHz 160 220 fs-rms
13 156.25MHz 50kHz - 8 MHz 190 275 fs-rms
14 12kHz - 20MHz 250 340 fs-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Values are with Vppo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms

* Output drive levels are set to 0.4V

* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz

* Oscillator

Vectron VCC1-1537-114M285

* The jitter test circuit is shown in Figure 50
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Table 43 - Output Clocks Jitter Generation* - HPOUT_DIFF[2:3] (CML) with 114.285MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units
1 50kHz - 80MHz 170 230 fs-rms
— 622.08MHz
2 12kHz - 20MHz 185 250 fs-rms
3 50kHz - 80MHz 170 230 fs-rms
— 625MHz
4 | HPOUT_DIFF[2] 12kHz - 20MHz 185 250 fs-rms
5 10kHz - 1IMHz 165 215 fs-rms
6 156.25MHz 50kHz - 8 MHz 175 235 fs-rms
7 12kHz - 20MHz 215 275 fs-rms
8 50kHz - 80MHz 170 230 fs-rms
— 622.08MHz
9 12kHz - 20MHz 185 250 fs-rms
10 50kHz - 80MHz 170 230 fs-rms
— 625MHz
11 | HPOUT_DIFF[3] 12kHz - 20MHz 185 250 fs-rms
12 10kHz - 1IMHz 165 215 fs-rms
13 156.25MHz 50kHz - 8 MHz 180 240 fs-rms
14 12kHz - 20MHz 225 285 fs-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Values are with Vopo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms

* Output drive levels are set to 0.4V

* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz
Vectron VCC1-1537-114M285
* The jitter test circuit is shown in Figure 50

* Oscillator
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Table 44 - Output Clocks Jitter Generation* - HPOUT_DIFF[4:5] (CML) with 114.285MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units
1 50kHz - 80MHz 200 310 fs-rms
— 622.08MHz
2 12kHz - 20MHz 200 280 fs-rms
3 50kHz - 80MHz 195 290 fs-rms
— 625MHz
4 | HPOUT_DIFF[4] 12kHz - 20MHz 200 280 fs-rms
5 10kHz - 1IMHz 165 215 fs-rms
6 156.25MHz 50kHz - 8 MHz 190 270 fs-rms
7 12kHz - 20MHz 250 340 fs-rms
8 50kHz - 80MHz 195 280 fs-rms
— 622.08MHz
9 12kHz - 20MHz 190 260 fs-rms
10 50kHz - 80MHz 190 280 fs-rms
— 625MHz
11 | HPOUT_DIFF[5] 12kHz - 20MHz 195 270 fs-rms
12 10kHz - 1IMHz 165 210 fs-rms
13 156.25MHz 50kHz - 8 MHz 185 250 fs-rms
14 12kHz - 20MHz 245 320 fs-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Values are with Vppo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms

* Output drive levels are set to 0.4V

* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz
* Oscillator Vectron VCC1-1537-114M285
* The jitter test circuit is shown in Figure 50
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Table 45 - Output Clocks Jitter Generation* - HPOUT_DIFF[0:1] (CML) with 49.152MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units

1 50kHz - 80MHz 195 270 fs-rms
— 622.08MHz

2 12kHz - 20MHz 210 310 fs-rms

5 | HPOUT_DIFF[0] 10kHz - IMHz 195 280 fs-rms

6 156.25MHz 50kHz - 8 MHz 205 280 fs-rms

7 12kHz - 20MHz 265 370 fs-rms

8 50kHz - 80MHz 210 200 fs-rms
— 622.08MHz

9 12kHz - 20MHz 220 300 fs-rms

12 | HPOUT_DIFF[1] 10kHz - IMHz 195 200 fs-rms

13 156.25MHz 50kHz - 8 MHz 215 285 fs-rms

14 12kHz - 20MHz 275 360 fs-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Values are with Vopo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms

* Output drive levels are set to 0.4V

* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz
* Clock oscillator 49.152MHz = CTS CB3LV10012
* The jitter test circuit is shown in Figure 50
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Table 46 - Output Clocks Jitter Generation* - HPOUT_DIFF[2:3] (CML) with 49.152MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units
1 50kHz - 80MHz 195 240 fs-rms
— 622.08MHz
2 12kHz - 20MHz 210 270 fs-rms
3 50kHz - 80MHz 195 240 fs-rms
— 625MHz
4 | HPOUT_DIFF[2] 12kHz - 20MHz 215 290 fs-rms
5 10kHz - 1IMHz 190 270 fs-rms
6 156.25MHz 50kHz - 8 MHz 190 235 fs-rms
7 12kHz - 20MHz 235 300 fs-rms
8 50kHz - 80MHz 200 240 fs-rms
— 622.08MHz
9 12kHz - 20MHz 215 270 fs-rms
10 50kHz - 80MHz 200 240 fs-rms
— 625MHz
11 | HPOUT_DIFF[3] 12kHz - 20MHz 215 290 fs-rms
12 10kHz - 1IMHz 190 270 fs-rms
13 156.25MHz 50kHz - 8 MHz 195 235 fs-rms
14 12kHz - 20MHz 240 300 fs-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Values are with Vopo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms

* Qutput drive levels are set to 0.4V

* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz
* Clock oscillator 49.152MHz = CTS CB3LV10012
* The jitter test circuit is shown in Figure 50
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Table 47 - Output Clocks Jitter Generation* - HPOUT_DIFF[4:5] (CML) with 49.152MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units
1 50kHz - 80MHz 220 260 fs-rms
— 622.08MHz
2 12kHz - 20MHz 225 290 fs-rms
3 50kHz - 80MHz 220 260 fs-rms
— 625MHz
4 | HPOUT_DIFF[4] 12kHz - 20MHz 225 300 fs-rms
5 10kHz - 1IMHz 195 270 fs-rms
6 156.25MHz 50kHz - 8 MHz 220 265 fs-rms
7 12kHz - 20MHz 280 340 fs-rms
8 50kHz - 80MHz 215 260 fs-rms
— 622.08MHz
9 12kHz - 20MHz 220 290 fs-rms
10 50kHz - 80MHz 215 260 fs-rms
— 625MHz
11 | HPOUT_DIFF[5] 12kHz - 20MHz 220 290 fs-rms
12 10kHz - 1IMHz 190 260 fs-rms
13 156.25MHz 50kHz - 8 MHz 210 250 fs-rms
14 12kHz - 20MHz 270 325 fs-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Values are with Vppo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms

* Output drive levels are set to 0.4V

* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz
* Clock oscillator 49.152MHz = CTS CB3LV10012
* The jitter test circuit is shown in Figure 50
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Table 48 - Output Clocks Jitter Generation* - HPOUT_DIFF[0:1] (CML) with 24.576MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units

1 50kHz - 80MHz 220 205 fs-rms
— 622.08MHz

2 12kHz - 20MHz 240 330 fs-rms

3 | HPOUT_DIFF[0] 10kHz - 1IMHz 225 300 fs-rms

4 156.25MHz 50kHz - 8 MHz 230 310 fs-rms

5 12kHz - 20MHz 285 380 fs-rms

6 50kHz - 80MHz 235 315 fs-rms
— 622.08MHz

7 12kHz - 20MHz 245 330 fs-rms

g8 | HPOUT_DIFF[1] 10kHz - 1IMHz 225 300 fs-rms

9 156.25MHz 50kHz - 8 MHz 240 315 fs-rms

10 12kHz - 20MHz 305 385 fs-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Values are with Vopo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms

* Output drive levels are set to 0.4V

* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz

* Oscillator CTS CB3LV10059

* The jitter test circuit is shown in Figure 50

August 2023

© 2023 Microsemi Corporation

ZL30174
Confidential

164



& Microsemi

a c\Mlcnucmp company

Table 49 - Output Clocks Jitter Generation* - HPOUT_DIFF[2:3] (CML) with 24.576MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units
1 50kHz - 80MHz 220 270 fs-rms
— 622.08MHz
2 12kHz - 20MHz 240 310 fs-rms
3 50kHz - 80MHz 220 270 fs-rms
— 625MHz
4 | HPOUT_DIFF[2] 12kHz - 20MHz 240 300 fs-rms
5 10kHz - 1IMHz 220 280 fs-rms
6 156.25MHz 50kHz - 8 MHz 220 265 fs-rms
7 12kHz - 20MHz 260 320 fs-rms
8 50kHz - 80MHz 225 270 fs-rms
— 622.08MHz
9 12kHz - 20MHz 245 310 fs-rms
10 50kHz - 80MHz 225 270 fs-rms
— 625MHz
11 | HPOUT_DIFF[3] 12kHz - 20MHz 245 310 fs-rms
12 10kHz - 1IMHz 225 280 fs-rms
13 156.25MHz 50kHz - 8 MHz 225 270 fs-rms
14 12kHz - 20MHz 270 325 fs-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)

* Values are with Vopo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms

* Output drive levels are set to 0.4V

* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz

* Oscillator CTS CB3LV10059

* The jitter test circuit is shown in Figure 50
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Table 50 - Output Clocks Jitter Generation* - HPOUT_DIFF[4:5] (CML) with 24.576MHz XO

Data Sheet

ZL.30174

Outputs Output Frequency Jitter Measurement Filter Typ. Max. Units
1 50kHz - 80MHz 230 280 fs-rms
— 622.08MHz
2 12kHz - 20MHz 250 310 fs-rms
3 50kHz - 80MHz 230 280 fs-rms
— 625MHz
4 | HPOUT_DIFF[4] 12kHz - 20MHz 250 310 fs-rms
5 10kHz - 1IMHz 225 290 fs-rms
6 156.25MHz 50kHz - 8 MHz 235 285 fs-rms
7 12kHz - 20MHz 290 360 fs-rms
8 50kHz - 80MHz 230 280 fs-rms
— 622.08MHz
9 12kHz - 20MHz 250 310 fs-rms
10 50kHz - 80MHz 225 280 fs-rms
— 625MHz
11 | HPOUT_DIFF[5] 12kHz - 20MHz 245 310 fs-rms
12 10kHz - 1IMHz 220 280 fs-rms
13 156.25MHz 50kHz - 8 MHz 230 280 fs-rms
14 12kHz - 20MHz 285 350 fs-rms
* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)
* Values are with Vopo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* Output drive impedance is set to 25 ohms
* Output drive levels are set to 0.4V
* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz
* Oscillator CTS CB3LV10059
* The jitter test circuit is shown in Figure 50
Voo Vopo Vooo
DUT 50 ohm%
CML .
Agilent
—o — gy Bawn 50528
0.1uF 8 Analyzer
CML O:]

D J“LJON
l 0.1uF

50 ohmj

Vbpo

¢

.
350 ohm

Figure 50. HPOUT_DIFF (CML) Output Jitter Test Circuit
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Table 51 - Output Clocks Jitter Generation* - HPOUT (LVCMOS) Output Clock Timing

Jitter
Output & .
Measurement Typ. Max. Units Notes
Output Frequency .

Filter
1 HPOUT[11:0] 125MHz 12 kHz — 20 MHz 0.29 055 | ps-rms osci= 49.152MHz
osci =24.576MHz
2 HPOUT[11:0] 25MHz 12 kHz - 5 MHz 0.26 052 | ps-rms osci = 114.285MHz

* Maximum value shows worst case for all outputs. Individual outputs can have significantly better maximum value.
* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)
* Values are with Vppo = 3.3V for 3.3V & 1.8V mode; and Vopo = 2.5V for 2.5V & 1.8V mode
* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz
* Oscillator type and part numbers is as follows:
24.576MHz = CTS CB3LV10059
49.152MHz = CTS CB3LV10012
114.285MHz = Vectron VCC1-1537-114M285
* The jitter test circuit is shown in Figure 51

Table 52 - Output Clocks Jitter Generation* - GPOUT (LVCMOS) Output Clock Timing

Jitter
Output Frequency Measurement | Typ. | Max. | Units Notes
Filter
1| 125 MHz 12 kHz - 20 MHz 17 24 ps-rms
osci = 49.152MHz
2 | 25 MHz 12 kHz - 5 MHz 12 20 ps-rms

* Values are over Recommended Operating Conditions
* Values are over both power supply modes (3.3V & 1.8V and 2.5V & 1.8V)
* Values are with Vopo = 3.3V for 3.3V & 1.8V mode; and Vooo = 2.5V for 2.5V & 1.8V mode
* GPOUT output drive levels are set to 4x
* The DPLL is in locked mode with 14Hz bandwidth and reference input at 19.44MHz
* Oscillator type and part numbers is as follows:
49.152MHz = CTS CB3LV10012
* The jitter test circuit is shown in Figure 51
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Voo Vboo
trace length Agilent
0.5cm Max. 1.5 cm Max. 5052B
/ e Vo Analyzer
200 ohm 2 Ei 0.1uF 8 50 ohm
6- v

2:1 Winding XFMR
4:1 Impedance
(200 ohm to 50 ohm)

Figure 51.

15.2 DPLL Performance Characteristics
Table 53 - DPLL Performance Characteristics*

HPOUT (LVCMOS) and GPOUT (LVCMOS) Output Jitter Test Circuit

Characteristics Min. | Typ. Max. Units Notes
1 | Pull-in/Hold-in Range 0.1 12 2100 ppm user programmable
unlimited phase slope limit
2 | Lock Time (Bandwidth > 14Hz) 1.6 2 sec 10us/1s lock selection
+/-200ppm pull-in/hold range
3 | Reference Switching MTIE 0.6 ns bandwidth = 14Hz
4 | Entry into Holdover MTIE 0.6 ns jitter free input (1ps rms)
5 Exit from Holdover MTIE 0.6 ns
6 Initial Holdover Accuracy (Bandwidth =14Hz) 2 10 ppb input frequency = 19.44MHz
jitter free input (1ps rms)
7 | Damping Factor 1 5 50 user programmable
8 | Phase gain in the pass band 0.08 0.1 dB damping factor set to 5
* Values are over Recommended Operating Conditions
* Jitter free input implies less than 1ps rms jitter
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15.3 Package thermal characteristics
Table 54 - Package Thermal Characteristics
Parameter Symbol Conditions Value Units
Maximum Ambient Temperature Ta 85 °C
Maximum Junction Temperature Tomax 125 °C
still air 116
Junction to Ambient Thermal Resistance (Note 1) 03a 1m/s airflow 9.20 °C/wW
2m/s airflow 8.50
Junction to Board Thermal Resistance 08 2.56 °C/IW
Junction to Case Thermal Resistance 6ic 3.84 °C/IW
Junction to Top-Center Thermal Characterization Parameter Vi Still air 0.21 °C/IW
Note 1: Theta-JA (6JA) is the thermal resistance from junction to ambient when the package is mounted on an 8-layer JEDEC standard test
board and dissipating maximum power.
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16 Change History

The August 2016 issue is the first release of the production datasheet.

February 2017 changes:
e  Modified pin description for pin R2
e Modified section 10.6.5
e Added revision register at address 0x003

July 2017 changes:

e  Corrected pull-up/pull-down information in the General Purpose Input and Output pins description.

e Added a NOTE to the GPIO Configuration

e Added bit mapping descriptions for the mask bits in the ref_ctrl register (0x0582:0x0583), dpll_ctrl register
(0x0602:0x0603), and synth_ctrl register (0x0682:0x0683) descriptions.
Updated the SPI timing diagrams and tables (see section: AC Electrical Characteristics* - SPI (Serial
Peripheral Interface) Timing)
Removed ZLAN-526 from the Companion Documentation
Changed bits [6:4] in the synth_irq_mask register to reserved bits

October 2017 changes:
e Added Notes to Table 31 - DC Electrical Characteristics* - Other Inputs and IO (Bi-directional) and
Table 30 - DC Electrical Characteristics* - Reference Inputs
e Corrected DC parameters Von-cmL , Vor-cmL, Vob-cmL, 2*Vop-cmin Table 32 - DC Electrical
Characteristics* - HPOUT_DIFF Outputs section.

January 2018 changes:
e Corrected DC parameters Vov-cmL, Vop-cm for HPDIFF[4:5] in Table 32 - DC Electrical Characteristics* -
HPOUT_DIFF Outputs
e Corrected DC parameters loL, lon in Table 33 - DC Electrical Characteristics* - HPOUT and GPOUT
Outputs
e Corrected DC parameters loL, lon in the Notes section in Table 34 - DC Electrical Characteristics* - Other
Outputs and IO (Bi-directional)

August 2018 changes:
¢ Replaced text in section 10.1.4 Input Buffers and Figure 7 Input buffers & termination

September 2019 changes:
e Added support for Split-XO mode
e Added 4" DPLL channel

e Add note in register descriptions for the revision register (0x0003) and the split_xo_mode_control register
(0x021D)

e Updated the default value for the revision in register 0x0003

e Updated the default value for the chip_id in id registers 0x0001 and 0x0002.

August 2023 changes:
e Updated Table 33 DC Electrical Characteristics* - HPOUT and GPOUT Outputs
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17 Acronyms

CGU: Clock Generation Unit

DCO: Digitally Controlled Oscillator
DPLL: Digital Phase Lock Loop
FCL: Frequency Change Limit
NCO: Numerically Controlled Oscillator
OTN: Optical Transport Network
PLL: Phase Lock Loop

ppb: Parts per billion (10E-9)

ppt: Parts per trillion (10E-12)

PSL: Phase Slope Limit

SyncE: Synchronous Ethernet

ZL: Zarlink

ZLE: Zarlink Evaluation Board

ZL.30174
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Microsemi Corporation, a wholly owned subsidiary Microchip Technology Inc. (Nasdag: MCHP),
offers a comprehensive portfolio of semiconductor and system solutions for communications,
defense & security, aerospace and industrial markets. Products include high-performance and
radiation-hardened analog mixed-signal integrated circuits, FPGAs, SoCs and ASICs; power
management products; timing and synchronization devices and precise time solutions, setting
the world's standard for time; voice processing devices; RF solutions; discrete components;
enterprise storage and communication solutions, security technologies and scalable anti-tamper
products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom design
capabilities and services. Microsemi is headquartered in Aliso Viejo, California. Learn more at
Wwww.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any liability
whatsoever arising out of the application or use of any product or circuit. The products sold hereunder and
any other products sold by Microsemi have been subject to limited testing and should not be used in
conjunction with mission-critical equipment or applications. Any performance specifications are believed to
be reliable but are not verified, and Buyer must conduct and complete all performance and other testing of
the products, alone and together with, or installed in, any end-products. Buyer shall not rely on any data
and performance specifications or parameters provided by Microsemi. It is the Buyer's responsibility to
independently determine suitability of any products and to test and verify the same. The information
provided by Microsemi hereunder is provided “as is, where is” and with all faults, and the entire risk
associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or implicitly,
to any party any patent rights, licenses, or any other IP rights, whether with regard to such information itself
or anything described by such information. Information provided in this document is proprietary to
Microsemi, and Microsemi reserves the right to make any changes to the information in this document or to
any products and services at any time without notice.
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