MAXP-37161B MACOM.

16 Channel, 28 Gbps Crosspoint Switch & Signal Conditioner Rev V1

Features + Low Power Operation

+ 16-channel Crosspoint Switch with CDR'’s and Signal Conditioners * Single 1.8 V Power Supply (DVppjg 3.3V optional for digital interface)

« Five-Tap Decision Feedback Equalizer (DFE) + Extended operating temperature range: -40°C to +85 °C

+ Adaptive Continuous Time Linear Equalizer (ADCTLE) Applications

+ Individual lane LOS (Loss of Signal) detection and squelch « Storage Area Network Switch Fabrics

+ CDRs support different data rates with a single reference clock * Reconfigurable Optical Add-Drop Multiplexer Switch

+ Integrated Non-Blocking Crosspoint Switches * Multirate Linecard Redriver & Retimer, Multirate Switch Fabric

* Programmable Output Swing with Pre and Post De-Emphasis Levels * Backplane Signal Conditioning for 100 GE, EDR InfiniBand,
32 G FibreChannel

+ Four Eye Monitors for input jitter diagnostics

+ Four PRBS-31 pattern generators and checkers + Front Panel Retimer for (4x25G) Modules and Copper

The MAXP-37161 is a highly integrated, low power fully non-blocking crosspoint switch designed to compensate for lossy
backplane channels at rates of 100Mbps up to 28.1Gbps. The MAXP-37161 is comprised of a 16-channel crosspoint
switch core with CDR’s that are able to re-time data rates from 2.4 Gbps up to 28.1 Gbps and thus eliminate residual jitter
and provide a clean signal for transmitting to downstream devices.

Each input buffer offers a Decision Feedback Equalization (DFE) or an Adaptive Continuous Time Linear Equalization
(ADCTLE) that aids to compensate up to 32 dB of insertion loss at 25.78 Gbps. Each channel can be independently
setup to run at different data rates if needed.

Each output buffer has a three-tap Finite Impulse Response (FIR) filter De-emphasis that help to pre-compensate
for channel losses between the MAXP-37161 and any downstream devices. Diagnostic features are also available,
including four integrated PRBS generators/checkers and four on-chip eye monitors for in-service link margin
evaluation and/or receiver optimization.

The MAXP-37161 can be controlled via a standard two-wire 12C compatible, four-wire SPI with daisy-chain support and
MDIO interface for host control. The MAXP-37161 is packaged in a 196-pin, 15 mm x 15 mm BGA package.
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MAXP-37161 Application Diagram

QSFP | ASIC

MAXP-37161 used as a signal conditioner to send and receive data
between ASICs and/or QSFPs on different system line cards

MAXP-37161 MAXP-37161

System Midplane /Backplane
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Ordering Information

Part Number Data Rates Supported Package Operating Ambient Temperature

MAXP-37161B 0.1-28.1 Gbps 196-pin,15 mm x 15 mm BGA -40°Cto+85°C

Revision History

Revision Level Date Description

V1 Release September 2017 | Updated Electrical specifications and typical performance Chapter 1
Updated functional description Chapter 4
Updated register table Chapter 5

V2P Preliminary January 2017 | Updated Electrical specifications and typical performance Chapter 1 and Chapter 2
Updated functional description Chapter 4
Updated register table Chapter 5

V1P Preliminary October 2015 | Updated Electrical specifications and typical performance Chapter 1 and Chapter 2
Updated pinout to match Macom’s pin naming convention Chapter 3

Updated functional description for digital interfaces Chapter 4

Updated register table Chapter 5

V2A Advance April 2015 Adding mechanical info
Adding interface detail

V1A Advance December 2014 | Initial release.
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1.0 Electrical Characteristics

Table 1-1. Absolute Maximum Ratings

Symbol Parameter Minimum Maximum Unit
Vpp Core power supply voltage 2.1 Vv
Vbpio I/0 power supply voltage 37 \Y
ViN DC input voltage (PCML and CMOS) Vgs-0.5 Vpp+0.5 \
TsToRE Storage temperature -65 150 °C
VESD, HBM Electrostatic discharge voltage (HBM) -500 +500 v
VESD, com Electrostatic discharge voltage (CDM) -2000 +2000 \

Table 1-2. Recommended Operating Conditions

Symbol Parameter Minimum Typical Maximum Unit
Vpp Core power supply voltage 1.71 18 1.89 \%
Vbpio I/O power supply voltage 1.71 1.8 347 Vv
Tease Operating ambient temperature -40 25 85 °C
0yc Junction to case thermal resistance 0.75 °C/IwW
NOTES:
Operating temperature at 85 degree C can be achieve with proper cooling recommendations.
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Unless noted otherwise, specifications in this section apply to the recommended operation conditions outlined in
Table 1-4, Table 1-5, Table 1-6 are PRBS 23! — 1 test pattern at 25.78 Gbps, RLoap = 100 Q differential.

Table 1-3. Power Consumption Specifications
Parameter Current (A) Power (W)
Symeol Operating Conditions FI’EseB?VIK\:EXr’ ou(tr':\';piz;ng Typical Max Typical Max
PVopio Digital interface at maximum speed. Vpp,o = 1.8V. NA NA 0.01 0.02
ProtaL Standby Mode NA NA 0.06 0.09 0.11 0.17
ADCTLE only, CDR bypassed Disabled 800 2.6 3.0 47 5.7
ADCTLE + CDR 3.0 35 5.3 6.6
DFE + CDR 37 44 6.7 8.3
Maximum power consumption. All channels ON, Enabled 800 5.3 6.1 9.5 11.6
Choders + dxEyomonirseraios. o[ Tse | es [ er | s
NOTES:
1. Maximum current and power consumption include a 5% increase on the supply voltage as well as temperature and process variations.
Table 1-4. Input/Output Electrical Characteristics (1 of 2)
Symbol Parameter Note Minimum Typical Maximum Unit
DR NRZ data rate (CDR enabled) CDR Enabled 24 28.1 Gbps
CDR bypassed (CTLE only) 01 281 Gbps
Vin Differential input swing 200 800 1200 mVppp
Viem Input common-mode voltage 0.3 1.6 \%
Vour Differential output swing Range 1 170 800 1200 mVppp
800mVppd Setting 1 700 800 mVppp
1200mVppd Setting 1 1050 1150 mVppp
tr/te Output rise/fall time 2 " 15 ps
Vocm Output common mode voltage (measured at device pin) 1.9 \Y
DCD Output duty cycle distortion 28.10 Gbps 20 mul
tep Propagation delay including lock time 25.78 Gbps 13.0 ul
28.10 Gbps 13.8 ul
tswiTcH Crosspoint switch time not including locking time 2 ns
tskew Skew within channels of four lanes 22 ps
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Table 1-4. Input/Output Electrical Characteristics (2 of 2)

Symbol Parameter Note | Minimum Typical Maximum Unit
JroL Input Jitter tolerance ADCTLE 0.73 ul
DFE 0.70 ul
toy Output deterministic jitter 10.3125 Gbps ADCTLE 3,4 95 180 mUl
25.78 Gbps DFE 190 260
28.10 Gbps 195 270
try Output random jitter 10.3125 Gbps ADCTLE 3,4 6.2 1.7 mUlrms
25.78 Gbps DFE 9.0 10.5
28.10 Gbps 9.9 1.4
tur Total output jitter 10.3125 Gbps ADCTLE 3,4 190 300 mul
25.78 Gbps DFE 330 425
28.10 Gbps 365 450
NOTES:
1. Output swing programming values range is 170mVppd to 1200mVppd. Default value is 800mVppd.
2. Measured with 1" of PCB trace and 16CID pattern using Macom’s Evaluation Module (EVM)
3. Jitter settings include 1E-15 BER and maximum equalization settings to compensate for maximum trace insertion loss. Using a PRBS 2'% pattern
4. Reference mode

Table 1-5. Reference Clock Specifications

Symbol Parameter Notes Minimum Typical Maximum Units
REFrReq Reference clock frequency 100 3125 878.125 MHz
REFrreq.toL | Reference clock frequency tolerance -100 100 ppm
REFacc Reference clock frequency accuracy -100 +100 ppm
REFAmp Reference clock input amplitude 1 200 800 mVppp
REFpy Reference clock phase noise dBC/Hz
100 Hz -105
1kHz -115
10kHz -125
100kHz -130
1MHz -145
>10MHz -150
NOTES:

1. Reference clock should be AC-coupled on system board to REF_CLK_P/N pins.
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Table 1-6. Digital Interface Input/Output Characteristics

Symbol Parameter Notes Minimum Typical Maximum Unit
Viy Digital Input logic HIGH 0.75x Vppio Vboio v
Vi Digital Input logic LOW 0 0.25x Vppio \%
V\4-3STATE Tri-state input logic HIGH 0.85x Vppio Vboio v
VIF-3STATE Tri-state input logic FLOAT 0.25 x Vppio 0.75x Vppio \%
ViL-3STATE Tri-state input logic LOW 0 0.15x Vppio v
Vou Digital Output Logic HIGH 1 0.8 x Vppio Vboio \%
VoL Digital Output Logic LOW 0 0.15x Vppio v
NOTES:
1. log=4mA, Ig =-4mA.
2. Al digital I/Os are 3.3V tolerant. Open drain outputs can pull up to Vppo. Other outputs are limited to Vpp g +5%
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2.0 Typical Performance Characteristics

Unless otherwise noted, typical performance applies for Vpp = 1.8 V, 25 °C ambient temperature, 800 mVpp
differential input/output data swing, PRBS 23! — 1 data pattern with BER 1E-15.

Figure 2-1.

Typical Eye Diagram at 28.05 Gbps, Using
DFE

Figure 2-3.
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3.0 Pinout Diagram, Pin Descriptions,
and Package Outline Drawing

Figure 3-1. MAXP-37161 Pinout Diagram
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PRELIMINARY: Data Sheets contain information regarding a product MACOM has under development. Performance is based on engineering tests. Specifications are typical.
Mechanical outline has been fixed. Engineering samples and/or test data may be available. Commitment to produce in volume is not guaranteed.
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3.1 Pin Description

Table 3-1. MAXP-37161 16-channel Pinout

Pin Name Pin Numbers Pin Type Pin Function

VDD D4, D6, D8, D10, D11, E4, E6, F2, F9, F11, Power Core Voltage Supply (1.8V)
F13, G2, G4, G9, H6, H11, H13, J2, J4, J6,
J13, K9, K11, L4, L5, L7, L9, L11

VDDIO G7,H8 Power Digital 1/0 Supply (1.8V up to 3.3V)

VSS A2, A3, A5, A7, A9, A11, A12, A13, B2, B3, Ground Device Ground

B5, B7, B9, B11,B12,B13, C1, C2, C3, C4,

C6, C8, C10, C11, C13, C14, D2, D3, D13,

E2, E5, E7,E9, E12, E13, F1, F14, G3, G8,
G11, G13, H2, H4, H7, H12, J1, J14, K2,
K3, K6, K8, K10, K13, L2, L12, L13, M1,
M2, M4, M5, M7, M9, M11, M12, M13,

M14, N2, N3, N4, N6, N8, N10, N12, N13,

P2, P3, P4, P6, P8, P10, P12, P13

CONFIG [1:0] E11, E10 Digital Input Digital Interface selection, (Internal pull- down)
Tri-State LL: 12C interface with EEPROM download

HL: 12C interface

LF: SPI interface with EEPROM download

FL: SPI interface

HF: MDIO interface with EEPROM download
FH: MDIO interface

LH: JTAG interface

FF and HH are not used, see Table 4-4

MFO J10 Digital Input Multi-Function pins (High-Z)
— function changes according to digital interface selection using
MF1 I8 Digital 1/ pin.CONFIG[1:0] above, see Table 4-4 for more details
MF2 F7 Digital Input
MF3 G5 Digital I/0
MF4 H5 Digital Input
MF5 J1" Digital Input
XRESET F10 Digital Input Master Reset, active low (Internal pull-down)
xSET J5 Digital Input Hardware Strobe, (Internal pull-down)
Updates the switch configuration depending on the transition:
L to H =1SC1 is selected to update ASC
Hto L =1SC2 is selected to update ASC
Software strobe is accessible via register.xSET_mode
XALARM G10 Digital Output xAlarm output, active low (open drain, external pull-up needed)
DC_ACB H10 Digital Input High Speed inputs AC or DC coupling selection
Tri-State L = AC Coupling, normal operation
F = AC Coupling, device on standby mode
H = DC Coupling, normal operation
LFIN K4 Analog Input Low Frequency Common-Mode Modulation Input

MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Table 3-1. MAXP-37161 16-channel Pinout
Pin Name Pin Numbers Pin Type Pin Function
LFOUT K5 Analog Output Low Frequency Common-Mode Modulation Output
REFCLKP, REFCLKN F6, G6 High Speed Input | Reference Clock Inputs
Configurable as CMOS or CML via register.refclk_type
INP_00, INN_00 A1, B1 High Speed Input | Input Channel 0 Positive/Negative
INP_01, INN_01 D1, E1 High Speed Input | Input Channel 1 Positive/Negative
INP_02, INN_02 G1, H1 High Speed Input | Input Channel 2 Positive/Negative
INP_03, INN_03 E3, F3 High Speed Input | Input Channel 3 Positive/Negative
INP_04, INN_04 H3, J3 High Speed Input | Input Channel 4 Positive/Negative
INP_05, INN_05 K1, L1 High Speed Input | Input Channel 5 Positive/Negative
INP_06, INN_06 N1, P1 High Speed Input | Input Channel 6 Positive/Negative
INP_07, INN_07 L3, M3 High Speed Input | Input Channel 7 Positive/Negative
INP_08, INN_08 C12,D12 High Speed Input | Input Channel 8 Positive/Negative
INP_09, INN_09 A14,B14 High Speed Input | Input Channel 9 Positive/Negative
INP_10, INN_10 D14,E14 High Speed Input | Input Channel 10 Positive/Negative
INP_11, INN_11 F12, G12 High Speed Input | Input Channel 11 Positive/Negative
INP_12, INN_12 J12, K12 High Speed Input | Input Channel 12 Positive/Negative
INP_13, INN_13 G14,H14 High Speed Input | Input Channel 13 Positive/Negative
INP_14, INN_14 K14, L14 High Speed Input | Input Channel 14 Positive/Negative
INP_15, INN_15 N14, P14 High Speed Input | Input Channel 15 Positive/Negative
OUTP_00, OUTN_00 A4, B4 High Speed Output | Output Channel 0 Positive/Negative
OUTP_01, OUTN_01 C5, D5 High Speed Output | Output Channel 1 Positive/Negative
OUTP_02, OUTN_02 A, B6 High Speed Output | Output Channel 2 Positive/Negative
OUTP_03, OUTN_03 C7,D7 High Speed Output | Output Channel 3 Positive/Negative
OUTP_04, OUTN_04 E8, F8 High Speed Output | Output Channel 4 Positive/Negative
OUTP_05, OUTN_05 C9, D9 High Speed Output | Output Channel 5 Positive/Negative
OUTP_06, OUTN_06 A8, B8 High Speed Output | Output Channel 6 Positive/Negative
OUTP_07, OUTN_07 A10,B10 High Speed Output | Output Channel 7 Positive/Negative
OUTP_08, OUTN_08 N5, P5 High Speed Output | Output Channel 8 Positive/Negative
OUTP_09, OUTN_09 N7, P7 High Speed Output | Output Channel 9 Positive/Negative
OUTP_10, OUTN_10 L6, M6 High Speed Output | Output Channel 10 Positive/Negative
OUTP_11, OUTN_11 J7,K7 High Speed Output | Output Channel 11 Positive/Negative
OUTP_12, OUTN_12 L8, M8 High Speed Output | Output Channel 12 Positive/Negative
OUTP_13, OUTN_13 N9, P9 High Speed Output | Output Channel 13 Positive/Negative
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For further information and support please visit:

https://www.macom.com/support DC-0010240



MAXP-37161B MACOM.

16 Channel, 28 Gbps Crosspoint Switch & Signal Conditioner Rev V1

Table 3-1. MAXP-37161 16-channel Pinout

Pin Name Pin Numbers Pin Type Pin Function
OUTP_14, OUTN_14 L10, M10 High Speed Output | Output Channel 14 Positive/Negative
OUTP_15, OUTN_15 N11, P11 High Speed Output | Output Channel 15 Positive/Negative

MCLKP, MCLKN H9, J9 High Speed Output | Monitor clock differential outputs
TESTO, TEST1 F4,F5 Analog Output Internal test points, do not connect
1. Pull-up/pull-down resistance is an internal 100 kQ to DVpp)q or Vgs.

14
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3.2 Package Description
The MAXP-37161 is assembled in a 15 x 15 mm BGA package.
Figure 3-2. MAXP-37161 Package Outline Drawing Preliminary (subject to change)
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Figure 3-3. MAXP-37161 Package Outline Drawing Preliminary (subject to change)
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4.0 Functional Description

4.1 General Overview

The MAXP-37161 is a highly integrated, asynchronous 16x16 non-blocking crosspoint switch with signal
conditioner designed to compensate for lossy backplane channels at data rates from 2.4Gbps up to 28.1 Gbps.

16 channels divided into 4 slices. Each slice comprise of four receivers, four transmitters, one PRBS generator and
one PRBS checker. The non-blocking crosspoint switch configuration is determined by the contents of the Active
Switch Configuration (ASC) registers. This register contain the mapping for the source for that particular output.
Additionally, there are two Intermediate Switch Configuration (ISC) available that can be loaded into ASC register
by a hardware pin.xSET or software strobe, thus providing synchronous switching.

Each input buffer has a Decision Feedback Equalization (DFE) or Adaptive Continuous Time Linear Equalization
(ADCTLE) are used to compensate up to 32 dB insertion loss at 12.9 GHz / and 30 dB insertion loss at 14 GHz for
25Gbps and 28Gbps applications respectively.

Retiming is used to eliminate any residual jitter and provide a clean signal for transmitting to downstream devices.

Each output buffer has a Three-Tap FIR filter de-emphasis which is used to pre-compensate for channel losses
between the MAXP-37161 and downstream devices. In addition, each output buffer can be independently
programmed to have up to 1200 mVppd output swing.

The MAXP-37161 supports manual configuration of the input equalizer as well as output driver. Also available are
diagnostic features including on-chip eye monitoring, temperature monitoring, and on-chip PRBS generation and
checking.

Controlled via a standard two-wire 12C compatible, four-wire SPI compatible or MDIO interface for host control. The
JTAG test interface supports the 1149.6 boundary scan standard (ACJTAG). A functional block diagram of the
device is shown in Figure 4-1 below.

MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Figure 4-1. MAXP-37161 Detailed Functional Block Diagram
MAXP-37161 Crosspoint
POWER SUPPLY DOMAINS
Vopio — Digital 1/0s (1.8 V to 3.3 V), Vpp — Core (1.8 V) and Vss — Device Ground (0 V)
PAGE 00h - Global Configuration Settings, PAGE 10h - Temperature Monitoring
High-Speed Rx 20x 20 High-Speed Tx
Fully Non-Blocking Matrix Array [ |
INO tl DFE or CTLE CDR |——> » Output Buffer 0 » OUTO
| > ] (16 Channels + 4 PRBS Gen/Checkers) i - ||
IN1 » [ DFE or CTLE P» CDR | » | Output Buffer1 | » OUT1
v v
IN15 tl [ DFE or CTLE p» CDR | l——> >{ [ Output Buffer 15 | } » OUT15
Page 1Fh (Global) or Page 1Fh (Global) or
Page 20h, 21h, ..., 2Fh Page 20h, 21h, ..., 2Fh
r'y
Slice[3:0] Tx Slice[3:0] Rx
PRBS GENO (Slice 0) | »[ PRBS Chckr0 (Slice 0)
PRBS GEN1 (Slice 1) »| PRBS Chckrl (Slice 1)
> PRBS GEN2 (Slice 2) > »] PRBS Chckr2 (Slice 2)
PRBS GEN3 (Slice 3) > »| PRBS Chckr3 (Slice 3)
Page 1Eh (Global) or Eye Monitor0 (Slice 0)
Page 30h, 31h, 32h, 33h Eye Monitor1 (Slice 1)
Eye Monitor2 (Slice 2)
Eye Monitor3 (Slice 3)
Page 1Eh (Global) or
Page 30h, 31h, 32h, 33h
PAGE 03h - Active Switch Configuration Mon
Ref Clock | | Reference Clock PAGES 01h, 02h - Intermediate Switch Monitor Clock Clock
7 PAGE 11h Config 182 PAGE 12h "
XALARM > SET
SOFTWARE INTERFACES & JTAG BOUNDARY SCAN x
CONFIG[1:0] w3 12€, SPI, MDIO Interfaces “—~ XRESET
MF[5:0] <
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
For further information and support please visit:
https://www.macom.com/support DC-0010240



19

MAXP-37161B MACOM.

16 Channel, 28 Gbps Crosspoint Switch & Signal Conditioner Rev V1

4.2 Power Up

4.21 Power Supplies

The MAXP-37161 requires two supply voltages, the core power supply Vpp = 1.8V and the digital core power
Vppio = 1.8V to 3.3V which offers extended voltage range for flexible interface support.

The power supply for the device should be filtered using typical good practices for PCB design, including using
multiple decoupling capacitors with different capacitance values placed close to the device pins, as well as
included bulk decoupling capacitors for the power supply.

The MAXP-37161 supports hot plugging for applications where this is needed. When the MAXP-37161 is used in a
hot-plug application, the device ground and power connections should be made before any high-speed data
connections are made, and the high-speed data connections should be removed before the device power and
ground connections are removed. A hardware reset is required after all power supplies are active and stable.

4.2.2 Power Up Sequence

Both Vpp and Vpp o can be powered separately or together using a single power supply of 1.8 V (Vpp = Vppio)-
Although the cross point is designed to support any scenario of power sequencing, it is recommended to power up
Vppio followed by Vpp whenever possible.

4.3 High Speed Input Buffers

The MAXP-37161 input buffers are high-bandwidth circuits designed to function at data rates from 100Mbps to up
to 28.1 G and they include input equalization that was designed to compensate for up to 32 dB of insertion loss at
Nyquist frequency of 12.9 GHz for 25Gbps or up to 30 dB of insertion loss at 14 GHz for 28Gbps operation.

Each of the input buffers include on-chip terminations independently of the equalizer selection, they can be AC-
coupled or DC-coupled with a wide range of input common mode voltages. If there is a mixture of AC an DC-couple
inputs, pin.DC_ACB should be set to LOW for AC coupling and for the DC coupled channels, this setting can be
overwritten via page 2xh register 92h, bit[6].

Each input channel includes a five-tap DFE (Decision Feedback Equalizer) and a ADCTLE (Adaptive Continuous
Time Linear Equalizer) for input equalization. Note that only one equalizer can be used at any given time, either
DFE or ADCTLE, but not both.

There are 2 ways to control the input channels: globally and independently. Globally, writing to Page 1Fh will
program all 16 inputs, if only one input buffer should be addressed, Pages 20h to 2Fh offer independent
programming to each buffer.

MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Figure 4-2. MAXP-37161 Input Block Diagram

High-Speed Rx Crosspoint
INxx DFE
> CDR >
Page 2xh, Reg52h
T Note: To program all inputs use Page 1Fh.
Ref Clock - Reference C|0Ck ;or individual_channel afccess, use.Page
xh, where x = channel in hexadecimal
PAGE 11h
MAXP-37161
4.3.1 DFE (Decision Feedback Equalizer)

Each input channel includes a five-tap DFE with all of its taps being adaptive. DFE is recommended for data rates
higher than 14Gbps because it offers better protection against crosstalk.

Note: If DFE is selected, the CDR cannot be bypassed, the DFE block needs feedback from the CDR to properly

work.

After power up or device reset, DFE is selected by default (Page 2xh, register 52h = 00h). There are additional
optimization settings after power up that are data rate dependent noted in Table 4-1.

4.3.2 Adaptive CTLE (ADCTLE)

Each input channel includes an ADCTLE (Adaptive Continuous Time Linear Equalizer) for input equalization. The
input equalization is fully adaptive, meaning that the equalization coefficients are automatically optimized for each
channel. Note that the ADCTLE is recommended for data rates lower than 14Gbps because it consumes less
power than the DFE, see Table 1-3 for power consumption.

Note: If ADCTLE is selected, the CDR can be bypassed if desired to save power. For data rates lower than
2.4Gbps, it is recommended to select the ADCTLE with CDR bypassed, this way there will be an active

equalization on the incoming signal.

In order to select the ADCTLE, write Page 2xh, register 52h = 40h.
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43.3

CDR Functionality and Description

The MAXP-37161 includes a CDR for each input channel. The CDR is used to recover the data after equalization
and remove any residual jitter after equalization.

After selecting which equalizer to use (DFE or ADCTLE), the correct VCO (Voltage Control Oscillator) and its
frequency range should be selected. To lock from 2.4Gbps to 28.1Gbps, the CDR has three VCOs that cover this
wide data rate range with help of four dividers as shown Table 4-1, this table also shows the additional CDR
optimization registers used (CDR_Reg2 and PLL_Reg?2). Notice all the settings on Table 4-1 are data rate

dependent.
Table 4-1. MAXP-37161 Data Rate Dependent settings
MODE DFE Optimization CDR
Data Rate
Range DFE/ADCTLE | DFE Goal | Tap0 Range VCO Sel VCO Shift | VCO Divider | CDR _Reg2 | PLL_Reg2
55 Reg 52h Reg 15h Reg 1Ch Reg 65h Reg 64h Reg 62h Reg 61h Reg B8h
25.5-281 00h (DFE) 0% 00h 08h (High) 04h 3Ch (Div1) 00h 47h
220-254 04h 01h 10h (Med) 04h
19.8-21.9 0Ch
17.3-19.7 07h 20h (Low) 04h
14.7-17.2 00h
13.7-14.6 40h (ADCTLE) NA NA 08h (High) 04h 7Ch (Div2) 20h 40h
125-13.6 0Ch
11.3-124 10h (Med) 04h
99-112 00h
8.7-98 20h (Low) 04h
74-86 00h
69-73 08h (High) 04h BCh (Div4) 30h
6.25-6.8 0Ch
5.6-6.24 10h (Med) 04h
5.0-55 00h
43-49 20h (Low) 04h
37-42 00h
34-36 08h (High) 04h FCh (Div8)
32-33 0Ch
28-31 10h (Med) 04h
24-27 00h
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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4.3.3.1 Referenceless Mode

The MAXP-37161 CDRs can be operated in reference-free mode, each CDR is fully independent and can lock to
any incoming signal with a data rate from 2.4Gbps up to 28.1 Gbps

NOTES: + |tis strongly recommended to use reference mode until the device is released to production.
+ Reference clock is needed for PRBS Generators

4.3.3.2 Reference Mode

The CDRs can operate with a reference clock, in this mode of operation, each CDR uses an integrated PLL that
can lock to wide range of frequencies. To enable the reference clock input buffer write Page 11h, reg 00h = 00h and
have the reference clock be the source to all slices by writing Page 12h, registers 05h and 06h = 44h. To program
PLL to a desired frequency:

Select Fc ock, the reference clock frequency (100 MHz to 312.5 MHz range)

Select Fpata, this is the desired frequency for the incoming signal’s data rate (2.4GHz to 28.1GHz range)
Find the correct VCO (High, Med or Low) and its VCOpyper (1, 2, 4 or 8) for the incoming data rate, Table 4-1
Calculate Fyco, Fyco = Fpata * VCOpyviper

Select a reference clock divider ratio, M, between 8 and 511

Calculate Fpgp, this is the phase and frequency detector Fpgp = FoLock / M

N o ok~ 0N =

Finally, Calculate N, the VCO divider ratio, N = Fy,co / (Dividercoerr * Fpep)- N needs to be rounded off to the
closest integer value with a 4 to 4095 range. Dividercoepr = 8 for VCO High and Med and 4 for VCO Low

For an example of a M and N selection we have:

FcLock = 312.5 MHz

Fpata = 10.3125 GHz

From Table 4-1, VCO = med and VCOp,yper = 2 Table 4-1

Then Fyco = Fpata * VCOpviper = 10.3125 GHz * 2 = 20.625 GHz
Select a M, M = 12 which is between 8 and 511

Then Fpep = FeLock / M = (312.5MHz / 12) = 26.0416 MHz

7. N=Fyco/ (Dividercoerr * Fprp) = 20.625 GHz / (8 * 26.0416 MHz) = 99

2

Therefore, for a 10.3125Gbps signal and using a 312.5MHz reference clock the divider coefficients M = 12 and N =
99 should be used. Once the clock divider and VCO divider ratios (M and N) values are calculated, they need to be
converted to hexadecimal values and program for each channel Page 2xh registers B5h:B2h.

Notice that given the wide range or M and N values each channel can operate at a different data rate. Table 4-2
offers the recommended M and N values for several different data rates used in the industry.
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Table 4-2. MAXP-37161 M and N Dividers for Different Data Rates (1 of 2)

Standard Industry Standard D?éiﬁz;e R"i‘;wﬂ:)ck VCo D‘i(,‘i::er M N B3ﬁ?§2h Bsﬁfg "
Fibre 32G Fiber Channel Gené 28.05 3125 | High 1 32 359 | 0020n | 0167h
Channel 16G Fiber Channel Gen5 14.025 High 2 3 359 | 0020h | 0167h

10G Fiber Channel 66/64 Encoded FEC237 | 11.6709 Med 2 89 831 | 005%h | 033Fh
10G Fiber Channel 66/64 Encoded FEC238 | 11.6218 Med 2 37 344 | 0025h | O0158h
10G Fiber Channel FEC237 11318 Med 2 37 335 | 0025h | O14Fh
10G Fiber Channel FEC235 11.2697 Med 2 63 568 | 003Fh | 0238h
10G Fiber Channel 10.51875 Med 2 53 446 | 0035h | O1BEM
8G Fiber Channel 85 Low 2 10 136 | 000Ah | 0088h
4G Fiber Channel 425 Low 4 10 136 | 000Ah | 0088h
Etheret 100G Ethemet 2578125 | 3125 | High 1 16 165 | 0010n | 00ASh
10G Etheret LAN FEC237 11.0057 Med 2 65 577 | o04th | 0241h
10G Ethernet LAN FEC238 11.0491 Med 2 56 495 | 0038h | O1EFh
10G Ethemet LAN 10.3125 Med 2 12 9 | o0och | 0063
SONET/ | 10G WAN/OC192/ STM-64 FEC237 10709225 | 3125 | Med 2 3 317 | 00250 | 013Dh
Om 10G WAN / OC192 / STM-64 FEC238 10,6642 Med 2 32 273 | 0020n | oftth
10G WAN / OC192 / STM-64 995328 Med 2 27 215 | 001Bh | 00D7h
0C-96 497664 Med 4 27 215 | 001Bh | 00D7h
0C-48/ STM-16 2488 Med 8 2% 207 | 001Ah | 00CFh
Infinband | EDR 25 3125 | Med 1 12 120 | 000ch | 0078h
FDR 14.0625 High 2 12 135 | 000Ch | 0087h
FDR-10 103125 Med 2 12 9 | 000Ch | 0083
QDR 10 Med 2 12 9% | 000Ch | 0060
DDR 5 Med 4 12 9% | 000Ch | 0060h
SDR 25 Med 8 12 9% | 000Ch | 0060h
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Table 4-2. MAXP-37161 M and N Dividers for Different Data Rates (2 of 2)

Standard Industry Standard D?éi'::;e R‘;‘;wﬂf)ck VCOo D‘i(,?(?er M N Bsﬁ‘fg% Bsﬁf’g "

CPRI E.238 24.33024 153.6 Med 1 10 198 000Ah 00C6h
E.119 12.16512 Med 2 10 198 000Ah 00Cé6h
E.99 10.1376 Med 2 12 198 000Ch 00C6h
E.96 9.8304 Low 2 12 384 000Ch 0180h
E.60 6.144 Med 4 12 240 000Ch 00FOh
E.48 49152 Low 12 384 000Ch 0180h
E.30 3.072 Med 12 240 000Ch 00FOh
E.24 2.4576 Low 12 384 000Ch 0180h

Note:

Additional registers are needed to be written to have the optimum performance, namely, VCO Shift (Reg 64h), CDR_Reg2 (Reg 61h) and PLL_Reg2

(Reg62h). See Table 4-1 for more details

4.4 Cross Point Switch Configuration

On power up the crosspoint configuration follows the ASC register (Page 03h) default values, if needed the ASC
registers can be programmed by the EEPROM download

There are three methods of changing and/or updating the switch matrix configuration:
» The direct ASC mode. The ASC register contains the current crosspoint configuration. The switch configuration
can be changed directly by programming the desired switching path on to Page 03h.

* The hardware strobe mode, using hardware pin.xSET and selectively loading one of two pre-determined
switching maps (ISC1 or ISC2). ISC1 is selected if pin.xSET is toggled from LOW to HIGH, similarly, ISC2 is
selected if pin.xSET is toggled from HIGH to LOW.

» The software strobe mode, using reg.swstrobe (Page 00h, register 03h, bits[5:0] and selectively loading one
of two pre-determined switching maps (ICS1 or ICS2) using bit[7].
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4.5 High Speed Output Buffers

The MAXP-37161 output buffers are high-bandwidth circuits designed to function at data rates up to 28.1 Gbps.
The output buffers have programmable settings for swing as well as pre and post tap de-emphasis levels. The
output buffers can be individually or globally powered down if desired, and will revert to a high impedance state
when disabled.

The MAXP-37161 output drivers are designed with three-tap FIR filter to pre-compensate any channel impairment
between MAXP-37161 and downstream devices.

* The main tap output swing is programmable from 170 mVppp to 1200 mVppp in 16 mV steps.

* Pre-cursor de-emphasis is programmable from 0 dB to 4 dB in 0.13 dB steps.

* Post-tap de-emphasis is programmable from 0 dB to 12 dB in 0.4 dB steps.
The output buffers are programmed on a per-channel basis and are configured using device registers.
Figure 4-3. De-emphasis Correction

N _ .
Post Tap de-emphasis Pre Tap de-emphasis

AC swing pp for autput signal with de-emphasis
1 DC swing pp for oulput signal with de-emphasis

Caption :

Output signal without de-emphasis
Output signal with de-emphasis (post tap and pre fap) and with 1x delay on the posttap cursor.
Ouiput signal with de-emphasis (post tap and pre tap) and with 2x delay on the postiap cursor.
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4.6 Diagnostics

There are 2 ways to control the four slices: globally and independently. Globally, writing to Page 1Eh will program
all 4 slices, if only one slice should be addressed, Pages 30h to 33h offer independent programming to each slice.

4.6.1 PRBS Generators

There four pattern generators, one per slice. Each generator is capable to have a PRBS-9 or PRBS-31 pattern.
Just like the input buffers, the generators have to be programmed with the correct VCO selection (Page 3xh
Reg0Ah), VCO divider (Page 3xh Reg08h) and VCO shift (Page 3xh Reg09h) to support a particular data rate.
These data rate dependent settings are listed on Table 4-1.

Procedure to start PRBS Gen0 to Output 09, PRBS31 pattern running at 25.78125Gbps:

Select the clock source. Page 12h, registers 05h and 06h, write 44h to select the reference clock for all generators.
Select the VCO, Page 1Eh, register 0Ah = 08h to select VCO high for all generators.

Select the VCO divider, Page 1Eh, register 08h = 00h to select VCO divider by1 for all generators.

Select the VCO shift, Page 1Eh, register 09h = 04h to select VCO shift for optimization purposes.

Select M and N dividers. For 25.78125Gbps and 312.5MHz Reference Clock, M = 16, N = 165;

+ Page 1Eh, register 00h = 10h. // M divider value

+ Page 1Eh, register 01h = 00h.

+ Page 1Eh, register 02h = A5h. // N divider value

+ Page 1Eh, register 03h = 00h.
Select PRBS Gen0 to Output 09, Page 03h, register 09h = 10h.

To reset and start pattern generator:
+ Page 30h, register 23h = 18h. // Reset PRBS Gen0
+ Page 30h, register 23h = 18h. // Start PRBS Gen0

A A .

Note: In this example, all the PRBS generators were programmed to work at the same data rate using the global
slicer control page 1Eh. If different data rates for different generators is needed use pages 30h to 33h instead.
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4.6.2 PRBS Checkers

There four PRBS checkers, one per slice. Each checker is capable to track bit errors in a PRBS-31 pattern. Just
like the input buffers, the generators have to be programmed with VCO selection (Page 3xh Reg3Ch), VCO divider
(Page 3xh Reg3Ah) and VCO shift (Page 3xh Reg3Bh). The PRBS generator and checker share these settings per
slice. If a different data rate from the PRBS generator is needed in the checker, use another slice.

Procedure to use PRBS checker1 on Input 09, PRBS31 pattern incoming at 25.78125Gbps:

Select the clock source. Page 12h, registers 05h and 06h, write 44h to select the reference clock for all generators.
Select reference mode, Page 1Eh, register 42h = 40h for all generators.

Select the VCO, Page 1Eh, register 3Ch = 08h to select VCO high for all generators.

Select the VCO divider, Page 1Eh, register 3Ah = 00h to select VCO divider by1 for all generators.

Select the VCO shift, Page 1Eh, register 3Bh = 04h to select VCO shift for optimization purposes.

Select M and N dividers. For 25.78125Gbps and 312.5MHz Reference Clock, M = 16, N = 165;

+ Page 1Eh, register 32h = 10h. // M divider value

+ Page 1Eh, register 33h = 00h.

+ Page 1Eh, register 34h = A5h. // N divider value

+ Page 1Eh, register 35h = 00h.
Select Input 09 to PRBS CKRO, Page 03h, register 10h = 09h.

To reset checkerO:
+ Page 30h, register 43h = 41h. // Reset PRBS Gen0
+ Page 30h, register 43h = 40h. // PRBS Gen0 normal operation
+ Page 30h, register 22h = 7Ah. // PRBS Gen0 counter reset1. Note polarity flip may be needed see bit [2]
+ Page 30h, register 23h = 03h. // PRBS Gen0 counter reset2.
+ Page 30h, register 25h = 07h. // PRBS Gen0 manual delay.
+ Page 30h, register 22h = 0Ah. // Checker starts
9. Toread bit errors
+ Page 30h, register 29h. // MSB
+ Page 30h, register 2Ah. // LSB

L i

Note: In this example, all the PRBS checkers were programmed to work at the same data rate using the global
slicer control page 1Eh. If different data rates for different generators is needed use pages 30h to 33h instead.
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4.6.3 Temperature Monitor

A temperature monitor is included in the MAXP-37161 to give an indication of the internal die temperature. A code
can be read from the device registers which gives an indication of the internal die temperature. Since every system
has different power dissipation, a temperature calibration is required to have accurate temperature readings.

4.6.3.1 Temperature Monitor Readings

By default, the temperature monitor is already enabled. To read the current temperature, a temperature monitor
strobe must be performed first to update the temperature read register.

1. Reset the temperature monitor by writing 1b to Page10h, register00h, bit[5]
2. Strobe or update the temperature reading by writing 1b to Page10h, registerO0h, bit[6].
3. Read the monitor temperature Page10h, register04h, bit[7:0].

4.6.3.2 Temperature Monitor Alarms

By default, the temperature monitor alarms are also enabled. There are two types of alarms:

1. Temp alarm status, Page10h, register FCh, bit[1]. This bit will stay Ob as long as the temperature read by the
device is lower than the alarm threshold high, Page10h, registerO1h, bit[5:0]. If the temperature crosses this
threshold, then Page10h, register FCh, bit[1] = 1b.

2. Temp alarm flag, Page10h, register FCh, bit[0]. This bit will stay Ob as long as there are no changes on the
temperature alarm status. This alarm is meant to track changes of temperature crossing the alarm threshold.
To clear this alarm, simply write 1b to Page10h, register FCh, bit[0].

4.6.3.3 Temperature Monitor Calibration Procedure

In order to calibrate the temperature monitor, the device has to be placed in standby mode and a thermo couple
should be used to measure the case temperature.

Using a forced temperature unit or thermal chamber, set a desired temperature, read both the device temperature
monitor and the case temperature as read by the thermo couple. Using a MAXP-37161 Evaluation Module (EVM).
The following readings were obtained:

Table 4-3. Temperature Calibration Readings for MAXP-37161 Evaluation Module (EVM)

Temp Monitor Reading Alarm Threshold Setting
Forced Case Temp
hex decimal hex decimal
+25C 5Ch 92 NA NA
+50C 75h 17 03h 03
+75C 91h 145 OAh 10
+100C ACh 172 10h 16
Notes: Additional readings are found in Chapter 5, Page10h, register 01h and register 04h
EVM fan was disabled.
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Subtracting the measured temperature from the monitor reading, in average, the monitor temperature offset is
~70C. Therefore, once the system is in normal operation, the device case temperature is approximately equal to
the monitor temperature minus 70C for Macom’s MAXP-37161 EVM.

For the alarm threshold, as the temperature monitor was calibrated, the temperature alarm status register
(page10h, register FCh, bit[1]) was used to determined at what temperature this bit was changing. Table 4-3
reflects those readings.

4.6.3.4 Over Temperature Auto Shutdown

If desired, the MAXP-37161 can be automatically placed in standby mode if the temperature exceeds the alarm
threshold high, Page10h register 01h, bit[5:0]. In this mode of operation, the device will remain in standby mode
until the temperature falls below the alarm threshold low, Page10h register 08h, bit[5:0]. By default, after power up
or device reset, this feature is disabled, to enable the over temperature auto shutdown Page10h register 08h, bit[7]
should be set to 1b..

Figure 4-4.  Over Temperature Auto Shutdown Operation

|

I

| it will remain in standby mode until the temperature is below
A L Alarm Threshold Low (
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/
/
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4.7 Control Interfaces

The registers of the MAXP-37161 can be configured through different control interfaces:

e |2C or 2-wire serial interface.
e SPI or 4-wire serial interface.
e MDIO or Management Data I/O.

In general, pin.Vpp,o should share the same power supply as the host controller. The crosspoint supports host
controller voltages of 1.8 V, 2.5V, and 3.3 V. The registers are defined to allow a select number of parameters to be
configured individually (per lane or group) or globally. With the global option, selection of a feature will apply to all
lanes of the device. If the individual option is selected, then each lane or group can be configured individually.
Global configuration is faster but individual configuration allows for more flexibility and customization.

There are two hardware pins - pin.CONFIG[1:0] which allow the user to select the control interface and define the
function of the multi-functions pins, pin.MF[5:0], as summarized in Table 4-4.

The interface selection is not latched upon the power on reset of the part, or after a hardware reset, and can be
changed during operation. This means that assertion of the software reset will not reset the interface selection. The
physical logic level of the control interface (and all low-speed digital I/O pins in general) is determined by the supply
voltage seen at pin.Vpp,o.

In the following sections, the pins of the selected interface will be referred to by the assigned name in quotes. For
example, pin.MFO for the 4-wire interface will be called "SCLK".is controlled through an 12c compatible 2-wire
programming interface, SPI compatible 4-wire programming or MDIO interface.

Table 4-4. Digital Interface - Pin Descriptions

Control Selected Interface
Control Pins 12C SPI MDIO Type/Termination
EEPROM Normal EEPROM Normal EEPROM Normal JTAG
CONFIG1 LOW HIGH LOW FLOAT HIGH FLOAT LOW Input/ Pull-down’
CONFIGO Low Low FLOAT Low FLOAT HIGH HIGH Input / Pull-down’
MF5 A3 See Note 2 A3 Input / High-Z
MF4 A2 A2 TRSTn Input / High-Z
MF3 Al xCS Al TDO I_0/High-Z
MF2 A0 Sl A0 TDI Input / High-Z
MF1 SDA® S0 MDIO ™S I_0/High-Z
MFO scL® SCLK MDC TCK Input / High-Z°
NOTES:
1. Pull-up/pull-down resistance is an internal 100 kQ to DVpp)q or Vgs.
2. MF[5:4] = 00 EEPROM requires 1 address offset byte. MF[5:4] = 01 = EEPROM requires 2 address offset bytes
3. Needs an external pull-up for 12C interface.
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4.7.1 12C Interface

The two-wire interface supports up to 400 kHz programming modes. The maximum capacitance that the SDA pin
can drive when configured as an output is 400 pF @100 kHz and 100 pF @400 kHz. The CMOS 1/O are 3.3V
tolerant. For details on the register interface, please refer to the 12c programming bus standard.

Figure 4-5.  12C Bit Operations

Write | START 7-bit Device Address R/XW [ACK| First Word Address | ACK|  Second Word Address | ACK First Word Data ACK Second Word Data ACK | STOP
Operation da6] das| dad [ da3| da2[ da1]da0| 0 XX[X[X[X[X[X[e8] _ |a7[a6]a5]ed]23a2]e1]a0 X [ X[ X[ X[ X[ X[ x][d8 a7 [d6]ds[da]d3[a2[d1]do

Read  |START 7-bit Device Address R/XW [ACK| First Word Address [ACK|  Second Word Address | ACK | START 7-bit Device Address R/xW | ACK First Word Data ACK Second Word Data ACK| sToP
Operation da6] dab | dad] da3[ a2 dai[da0| 0 | A [XIX[X[X|X|X[X[8] A |a7]a6]e5]ad[a3[a2]a1]a0] A 6] 25 dad] oa3| a2 e aa0| ] A | X[ X[ X[ X[ X X[ X] d8 |IOAN] d7]de] ds[ 4] 3] d2[ 1] do A

From Controller to Device
From Device to Controller

A Ac (SDA Low)
A Not Ac (SDA High)
R/XW '0" for Write, '1' for Read

Figure 4-6 illustrates typical waveforms and timing seen at pin.SCL and pin.SDA for a Read and Write operation.

Figure 4-6. I12C Read and Write Operation Timing Diagram

tuicH
tr N > tr

SCL tLOW 4 \ tLOW / ‘\

A

tsu, sta thp, sTA thp, paT [* > * tsu, pat tsu, sto

SDA IN / - ==
sonour 'Y/ 11111111I]

tAA
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In 12C Mode, the multi-function pin.MF[5:2] are 12C address for the device. Each of these pins can be configured
three ways: tied low (0), tied high (1), or left floating (F). The valid addresses are listed in the Table 4-5 below.

Table 4-5. 12C Mode Multi-function Pins

MF[5:2] | 12C Address | MF[5:2] | 12C Address | MF[5:2] | 12C Address | MF[5:2] | 12C Address
FFFF 40n" OF10 68h 11FO0 90h FOOF B8h
0000 40h2 OF 11 6Ah 11F1 92h FO1F BAh
0001 42h OFFO 6Ch 110F 94h FOFF BCh
0010 44h OFF1 6Eh 111F 96h F100 BEh
0011 46h OFOF 70h 11FF 98h F101 COh
00FO0 48h OF1F 72h 1F00 9Ah F110 C2h
00F1 4Ah OFFF 74h 1FO01 9Ch F111 C4h
000F 4Ch 1000 76h 1F10 9Eh F1FO C6h
001F 4Eh 1001 78h 1F11 AOh F1F1 C8h
00FF 50h 1010 7Ah 1FFO A2h F10F CAh
0100 52h 1011 7Ch 1FF1 Adh F11F CCh
0101 54h 10F0 7Eh 1FOF ABh F1FF CEh
0110 56h 10F1 80h 1F1F A8h FFOO DOh
0111 58h 100F 82h 1FFF AAh FFO1 D2h
01FO0 5Ah 101F 84h F000 ACh FF10 D4h
01F1 5Ch 10FF 86h FOO1 AEh FF11 D6h
010F 5Eh 1100 88h F010 BOh FFFO D8h
011F 60h 1101 8Ah FO11 B2h FFO1 DAh
01FF 62h 1110 8Ch FOFO B4h FFOF DCh
0F00 64h 1111 8Eh FOF1 B6h FF1F DEh
0F01 66h

Notes:
1. Use this code when EEPROM require 2 address offset bytes
2. Use this code when EEPROM require 1 address offset byte
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Table 4-6. 12C Interface Specifications (Standard and Fast Modes)

Standard-Fast Mode
Timing Symbol Description Units

Min Max
fsoL Clock Frequency, SCL - 400 KHz
tr Fall time for both SDA and SCL - 300 ns
tp Rise time for both SDA and SCL - 300 ns
tLow Clock Pulse Width Low 1.3 - HS
tHigH Clock Pulse Width High 0.6 - Hs
tan Clock Low to Data Out Valid 0.05 0.9 s
thp, sTA Start Hold Time 200 - ns
tsu sTA Start Set-up Time 200 - ns
thp, paT Data In Hold Time 0 - ns
tsy AT Data In Set-up Time 100 - ns
tsu.sTo Stop Set-up Time 200 - ns
toH Data Out Hold Time 50 - ns
tguF Bus free time between a STOP and START condition | Standard Mode 4.7 - Hs
Fast Mode 1.3 - us
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4.7.2 SPI Interface

The SPI interface provides a high-speed means of accessing internal registers. This interface is design to work up
to 20MHz.

4.7.21 SPI Write

Figure 4-7 illustrates the Serial Write Mode. To initiate the 24-bit long write sequence, xCS is driven low before the
rising edge of SCLK. On each rising edge of the clock, the 24 bits consisting of 1-bit R/xW = 0 for write, 7 reserved
bits, ADDR (8-bit) and DATA (8-bit), are latched into the input shift register through SI. After the last data bit is sent,
xCS must be driven high to complete the write operation.

Figure 4-7.  SPI Serial WRITE Timing Diagram
1 2 3 4 8 9 10 16 17 18 2 23 24
SCLK 5 A I
xCS IR o «Tch++‘rco(1{
Tdsje— —»iTdh
Sl R6 X Rs R4><...><R0><A7><A6><..><AD><D7><D6><...><D2><D1><7I:O
— Tz ‘ z
SO = { DON'T CARE ﬂ
4.7.2.2 SPI Read

Figure 4-8 illustrates the Serial Read Mode. To initiate the 48-bit long read sequence, xCS is driven low before the
rising edge of SCLK. On each rising edge of the clock, the first 24 bits consisting of 1-bit R/xW = 1 for read, 7
reserved bits, ADDR (8-bit) and dummy DATA (8 x “1” bits), are latched into the input shift register through SI. After
the 24th bit is sent, xCS must be toggled to start the second part of the operation. The second set of 24 x “1” bits
are latched into the input shift register through Sl while the register address and data requested in the first part of
the read transaction are shifted out on SO on the failing edge of the clock. Finally, xCS must be driven high to
complete the read operation.

Figure 4-8.  SPI Serial READ Timing Diagram

1 2 3 8 9 16 17 .. 23 24 1 2 8 9 10 16 17 18 23 24

SCLK S LT LT LT I I

xCS e v <»Tchﬁ<»Too(i‘ Tos fw *Tch—ﬁ*Toolq
| Tdslw —»Tdn

SI ds Y Rs -m“-“ 8 bits 24 bits o

o Tod | D . iz
so = DON'T GARE Sy P T (D 0 0 08 0 (G0 (0 (5 (D (0 I
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4.7.2.3 SPI Interface Daisy Chain

The SPI interface supports daisy chain for an unlimited number of devices as shown in Figure 4-9. Daisy chain
operation provides an architectural advantage in that only one xCS and SCLK pin is required on the host, as well
as one SO and one Sl pin irrespective of the number of devices. The SO data of each device shifts into the next
device SI.

Figure 4-9.  SPI Interface, Daisy Chain Configuration

SO (=
E MAXP-37161 MAXP-37161 MAXP-37161
[ Dev1 Dev2 Dev N
t SI » S| SO » Sl soO—————— Ealll SO
3 S o ) S
g 3 S 3 S 3
= A A L A
= Pt
SCLK —_—_— e — - -
xSs}pb0—— o~ e = ]
4.7.2.4 SPI Interface Daisy Chain - Write

Figure 4-10 illustrates the SPI write operation for a daisy chain architecture consisting of N devices. To initiate the
(24 x N)-bit long write sequence, xCS is driven low before the first rising edge of SCLK. The difference in the daisy
chain configuration is that xCS remains low for (24 x N) clock cycles, where the 24-bit write operation block
consists of 1-bit R/xW = 0 for write, 7 reserved bits, ADDR (8-bit) and DATA (8-bit) as described in Section 4.7.2.1.
At the beginning of the last 24-bit block, each device receives the appropriate data to be written on its register
table. Finally, xCS must be driven high to complete the write operation.

Figure 4-10. 4-wire Serial Interface, Daisy Chain Write Timing Diagram

sclk — 24 x N Clock Cycles

xCS

Sl —( Dev N Write Data X Dev N-1 Write Data X Dev N-2 Write Data X Dev 1 Write Data

Y

S Sa
X

X

X

SOpeu/Slpes——___ DONTCARE Y DevNWrieData | DevN-t wrieData ) Dev 2 Wite Data

Dev 3 Write Data

Sa S
SODM/SlDM—( DON'T CARE X DON'T CARE X Dev N Write Data X
:

[RRREA

Dev N Write Data

/

Device XX Write Data, see section SPI Write for details

N 2D N N N ) N D T TR N i T i)

SODevN,1/SIDem—< DON'T CARE X DON'T CARE X DON'T CARE X DON'T CARE
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4.7.2.5 SPI Interface Daisy Chain - Read

Figure 4-11 illustrates the SPI read operation for a daisy chain architecture consisting of N devices. To initiate the
(48 x N)-bit long read sequence, xCS is driven low before the first rising edge of SCLK. The difference in the daisy
chain configuration is that xCS remains low for (24 x N) clock cycles to send the appropriate read data to each
device, where the 16-bit read operation block consists of 1-bit R/xW = 1 for read, 7 reserved bits, ADDR (8-bit) and
DATA (8-bit) as described in Section 4.7.2.2.

The second set of (24 x N) “1” bits are latched into the input shift register through Sl while the register address and
data requested in the first part of the read transaction are shifted out on SO. Finally, xCS must be driven high to
complete the write operation.

Figure 4-11.  4-wire Serial Interface, Daisy Chain Read Timing Diagram

Dev XX Sl Read data, see section SP| Read for details

[ Xre Y- YR Y ar ) - XM () e
SCLK —( 24 x N Clock Cycles )—( 24 x N Clock Cycles )—
xCS / /7
st —{F e e = 24xNbits —
) 4( DON'T CARE ) ] X OerT Teas X ] X X e T )

Dev XX SO Read data, see section SPI Read for details

(YR X - X mt (im0 J(wr Yas X - Xm0 )} - X X - Kot )

Table 4-7. SPI Interface Specifications

Timing Symbol Description Min Max Unit
Tereqw 4-Wire clock Frequency — 20 MHz
Toco SCLK pulse width 40 60 %
Tds S| Data set-up time (SCLKT). 4 — ns
Tdh S| Data hold time (SCLKY). 4 — ns
Tes xCS set-up time (from xCS| to SCLKT). 14 — ns
Tch xCS hold time (from xCS1 to SCLK1). 4 — ns
Teot XCS off time (from xCST to xCS ). 10 — us
Tzdd SO Read data output delay, Tri-State to Active (xCS ) — 10 ns
Tddz SO Read data output delay, Active to Tri-State (xCST) — 20 ns
Tdd SO Read data output delay from SCLK | — 15 ns
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4.7.3

respectively. Pins MF[5:2] are used to decode the port addresses (PRTAD) for the MMD, see Table 4-8.

MDIO Interface

When the MAXP-37161 digital interface is configured to be in MDIO Manageable Devices interface (MMD)
controlled by a Station Management Entity (STA), MF[1:0] are mapped to MDIO (Data I0) and MDC (Clock)

Table 4-8. PRTAD Address set by Multi-functions Pins MF[5:2]
MF[5:2] PRTAD MF[5:2] PRTAD
0000 00h or 01h 00FF 10h or 11h
0001 02h or 03h 0100 12h or 13h
0010 04h or 05h 0101 14h or 15h
0011 06h or 07h 0110 16h or 17h
00FO0 08h or 09h 0111 18h or 19h
00F1 0Ah or 0Bh 01FO0 1Ah or 1Bh
000F 0Ch or ODh 01F1 1Ch or 1Dh
001F OEh or OFh 010F 1Eh or 1Fh

This device supports expansion clause 45 of IEEE 802.3ae but does not support clause 22. The frame composition
is shown in Table 4-9. After POR, a minimum of three MDC clock cycles is required to get the device "out of reset"
before any Read/WRITE operation.

Table 4-9. MDIO — Frame Composition
Operation PRE(32) | ST(2) | OP(2)|  PRTAD(5) DEVAD(5) TA(2) ADDR/h?t‘s‘)TA (16 1 jgie
FFFFFFFFh | 0 | 0 0lofo]o ‘ ‘ ‘ ‘
Address 00 110 Driven by STA z
Write 0|1 1 0 Driven by STA z
Read 111 z |0 Driven by MMD z
Read + Address 110 z |0 Driven by MMD z
NOTES:

09h/page0).

1a?

1. PRE: 32-hit Preamble sequence of “1’s” on MDIO is required before MMD responds to any transaction.
2. ST: 2-hit Start of Frame:, clause 22: 01b and clause 45: 00b (not supporting clause 22).

3. OP: 2-bit Opcode. 00b = Address, 01b = Write, 11b = Read, 10b = Read + Address

4. PRTAD: 5-bit Port of address, see Table 4-8, more PRTAD’s are supported via EEPROM download..
5. DEVAD: 5-bit Device address, *default value is 1Eh (could be changed by optional downloading from external EEPROM or by a STA to register

6.  TA: 2-bit Turn Around): “10” in Write cycle. MMD drives TA bits in Read cycle with “z0”.
ADDR/DATA: 16-bit. All bits are used for writing or reading depending on the value of OP
Idle: MAXP-37161 disables output MDIO pin. STA should also disable its driver and let MDIO pulling high by external pull-up resistor.
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The MDIO timing waveforms are shown in Figure 4-12 and the timing specifications are listed in Table 4-10. For
further details, please refer to the IEEE Std 802-3-2005 (section 45.3).

Figure 4-12. MDIO Timing

Lsample
MDC (input clock) A
k—Tsetup—‘;Tholdgd
MDIO (Input)
l Tperiod
MDC (input clock)
\;Tdelaygd e Tdelay ——»]
MDIO (out)
Table 4-10. MDIO Timing Specifications
Symbol Description Minimum Maximum Unit
Tsetup MDIO Set up time to MDC XX 10 ns
Thold MDIO HOLD time to MDC XX 10 ns
Tgelay MDIO delay from MDC XX in reading 0 300 ns
TreRIOD Period of MDC (2.5MHz max clock) 400 ns
Tow MDC minimum Low 160 ns
Towh MDC minimum High 160 ns
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4.7.4 EEPROM Support
4.7.41 EEPROM Download Process

The larger system consists of a number of devices sharing the 12C bus. When EEPROM mode is enabled using the
CONFIG[1:0] pins, each device reads initialization data from the EEPROM after power-up. The first device is the
one configured to respond to 12C device ID 0100000 (40h) by driving MF[5:2] low. This 12C device ID must be
used. The other 12C device IDs need not be in sequence. When EEPROM download is enabled with the 12C
interface, all devices on the bus read their bytes in turn as one device enables the next. When EEPROM download
is enabled with the SPI interface, it is assumed that only one device is connected to the EEPROM.

The first seven bytes of the EEPROM data compose the header, see Table 4-11. The first byte of the header is the
checksum seed. This value is selected so that the 8 LSB of the sum of all header bytes results in 2Eh. The purpose
of the checksum is to detect an un-programmed (blank) EEPROM. It can also detect data errors which result from
a noisy power supply immediately after power-up. If the computed checksum does not match this value, the header
is reloaded. After 512 checksum errors, a failure is declared and no further EEPROM downloading is performed.
This allows up to 92ms for things to stabilize after power-up.

Two bytes (byte 2 and 3) of the header contain the number of registers to be programmed. The data following the
header is a structure containing the address and value of each register to be initialized. Only the registers indicated
by the address fields will be written. Writing to address FFh changes the logical page so that any of the device's
registers may be initialized. Even the broadcast page may be used to save time if all channels require the same
values. This sparse data structure saves time when only a few registers need to be initialized. When using the
sparse data structure, the registers may be configured in any order.

If byte 2 and 3 of the header are zero, then it is assumed that the bytes are stored in the EEPROM in a packed
arrangement (no addresses). The packed structure (full download) saves time when initializing most or all
registers. When using the packed data structure, all device registers must be included (even if the values are not
changed) and the order of the bytes is important.

Byte 4 of the header indicates the device ID of the next master on the bus. Once the first master is finished reading
from the EEPROM, it writes control registers in the next master telling it where its data is located in the EEPROM
and causing it to begin downloading data. The current master will write to the eeprom_size, eeprom_i2c_device_id,
eeprom_address_offset registers of the next master device before setting its eeprom_start to '1'. If the
next_i2c_master field is zero, then there is no next master and this master asserts the alarm pin.

Byte 5 of the header indicates the EEPROM I12C address of the next master's data. This information is passed to
the next master before it is enabled to download. Some EEPROMS use multiple 12C device IDs in addition to the
internal address offset byte(s). This field makes it possible to use these types of EEPROMS. Some systems might
have more than one small EEPROM in place of a larger one. This field makes it possible for the initialization data to
span multiple EEPROMs.

Bytes 6 and 7 of the header indicate the EEPROM address offset of the next master's data. This information is
passed to the next master before it is enabled to download. This field enables the best use of the EEPROM storage
since not all devices need to use the same number of bytes. In fact, some devices may use the sparse method and
some may use the packed method. All initialization data for all devices can be packed into the front of the EEPROM
so that there is space available at the end for other system-related values.

Only one device will master the bus at a time. The host controller must not attempt to master the bus until all
devices complete their download. If the EEPROM is not ready when the first master attempts to read from it
(NACK), it will retry 512 times before a failure is declared. Similarly, if the next master is not yet ready (NACK), 512
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retries will be attempted before a failure is declared. This allows up to 14ms for any differences between devices to
be resolved.

Table 4-11. EEPROM Data Format

Section Sub-Section Comment

Header Checksum Seed 1 byte. This value is set such that the sum of the header values will be 2Eh so that a blank
EEPROM is detected

Register Count 2 bytes. The EEPROM can have a full format or a sparse format. When this field is zero, the
full download format is used and all device registers are assumed to be in the EEPROM. Any
other value indicates that the sparse format is used and that there are <count> number of byte
pairs. Each pair consists of an address and data field. Not all registers need be included in the
sparse format.

Next 12C Master 1 byte. This field indicates the 12C device ID of the next master on the bus. If this field is zero,
this master is the last to download from the EEPROM.

Next EEPROM 12C Device ID | 1 byte.

Next EEPROM address offset | 2 bytes. This field indicates where the next master's data starts in the EEPROM

Data Packet or sparse formats Packet format: data1, data2....
Sparse format: add1, data1, add2, data2 ...

4.7.4.2 EEPROM Package Data Sequence
If the package data format is selected the data download follows the format shown in Table 4-12.
Table 4-12. EEPROM Sequence Description by Register Map

Sequence | Page Register Addresses Function
1 00h 01h - 09h, 10h and 11h Global Configuration
2 01h 00h-13h Crosspoint | Intermediate Switch Config1
3 02h 00h-13h Intermediate Switch Config2
4 03h 00h - 13h Active Switch Configuration
5 05h 00h Group Configuration
6 10h 00h - 03h and 07h Temperature Monitoring
7 11h 00h Reference Clock
8 12h 00h to 06h Monitor Clock
9 1Fh EOh, E6h, E7h, FOh, F1h, F4h, F5h, F6h, F7h, FAh, FBh, FCh, FDh Broadcast Channel
10-25 2Fh-20h | 10h to 1Fh, 20h to 24h, 30h, 31h, 32h, 33h, 34h, 35h, 36h, 37h, Channel [15:0] Control
40h, 41h, 43h, 44h, 46h, 50h, 51h, 52h,
60h, 61h, 62h, 63h, 64h, 65h,
70h, 71h, 72h, 73h, 74h, 7Eh, 80h, 81h, 83h,
90h, 91h, 92h, 93h, 94h, 95h, 96h, 97h, 98h, AOh, A1h, A2h,
BOh, B2h, B3h, B4h, B5h, B6h, B7h, B8h and DDh
26-28 33h -30h | 00h to 0Ah, 13h, 22h, 23h, 25h, 26h, 27h, 32h to 3Fh, Slice [3:0] Control
40h to 43h, 44h, 50h, 51h, 53h, 54h, DCh, DDh
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4743

Atmel EEPROM’s Supported

Table 4-13 Shows supported EEPROM'’s from Atmel.

Table 4-13. Atmel EEPROM’s Supported
Part Number # Bytes Address Bytes 12C Device ID Comments

AT24C1024* 131072 2 AO-A2 12C device ID[1] is pin configurable
AT24C1024B 131072 2 AO-A2 12C device ID[2:1] is pin configurable
AT24C512 65536 2 AO 12C device ID[1:0] is pin configurable
AT24C256 32768 2 A0 12C device ID[1:0] is pin configurable
AT24C128 16384 2 A0 12C device ID[1:0] is pin configurable
AT24C64 8192 2 A0 12C device ID[2:0] is pin configurable
AT24C64A* 8192 2 AO 12C device ID[2:0] is pin configurable
AT24C64C 8192 2 AO 12C device ID[2:0] is pin configurable
AT24C32 4096 2 A0 12C device ID[2:0] is pin configurable
AT24C32A* 4096 2 A0 12C device ID[2:0] is pin configurable
AT24C32C 4096 2 A0 12C device ID[2:0] is pin configurable
AT24C16* 2048 1 AO-AE

AT24C16A 2048 1 AO-AE

AT24C08* 1024 1 AO-A6 12C device ID[2] is pin configurable
AT24C08A 1024 1 AO-A6 12C device ID[2] is pin configurable
AT24C04 512 1 A0-A2 12C device ID[2:1] is pin configurable
AT24CO04A 512 1 A0-A2 12C device ID[2:1] is pin configurable
AT24C02 256 1 A0 12C device ID[2:0] is pin configurable
AT24C02A 256 1 AO 12C device ID[2:0] is pin configurable
AT24C01A 128 1 AO 12C device ID[2:0] is pin configurable
AT34C02* 256 1 AO 12C device ID[2:0] is pin configurable
AT34C02C 256 1 A0 12C device ID[2:0] is pin configurable
*Not recommended for new designs
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4.7.5 JTAG Interface
The JTAG test interface support the 1149.6 boundary scan standard (ACJTAG)
Table 4-14. JTAG Mode Multi-function Pin
MF3 MF2 MF1 MFO0 MF4
TDO TDI TMS TCK TRSTn
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5.0 Control Registers Map and Descriptions

5.1 Register Map General Overview

The MAXP-37161 has a lot of functions that can be controlled via registers, the register map is divided with several
register pages to help distribute these functions as described in Table 5-1.

Table 5-1. Register Map Description Summary

Function Page Comment
Global 00h Use register.Page (address FFh) to select other pages.
Crosspoint Intermediate Switch Config1 01h ISC1. Serves as memory page1 for the next xSET strobe
Intermediate Switch Config2 02h ISC2. Serves as memory page2 for the next xSET strobe
Active Switch Configuration 03h Holds the current configuration the crosspoint has.
Temperature Monitoring 10h
Reference Clock 11h
Monitor Clock 12h
Global Channel Control (Rx and Tx) 1Fh Write to all channels at the same time. Write only.
Individual Channel Control (Rx and Tx) 2Fh -20h | Channel [15:0] Individual input buffer, CDR and output buffer control
Global Slice Control 1Eh Write to all slices at the same time. Write only.
Individual Slice Control 33h -30h Individual Slice [3:0] control, eye monitor, PRBS generator and checker.
NOTES: + After power up or software reset, the default page in 00h.

+ To switch pages, write the desired page number to register FFh, independent of the active page (All
pages support register FFh)

Table 5-2 shows the register map for the MAXP-37161. Should any reserved registers or bits need to be written,
use with their default value listed. Registers not listed in Table 5-2 are reserved with default value of 00h.
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Table 5-2. Register Summary
Page | Add Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Default | RIW
“PAGE 00h, Global Configuration” on page 49
00h 00h Checksum seed checksum 00h R
01h Gen SW Config Reserved strobe standby 00'h RW
02h Reserved Reserved (set to default) 02h | RW
03h Strobe icl_sel xSET_mode swstrobe 00'h RW
05h grpchassign gblch group_lane Reserved (set to default) 20h | RW
06h-07h Reserved Reserved (set to default) A5h | RW
08h Reserved Reserved (set to default) 12h | RIW
10h powermode Reserved (set to default) smartpwr 00'h RW
11h modulation Reserved (set to default) ‘ en_If ‘ sel_If 00'h RW
EOh Reset Reset 00h R/W
E1h CHIPID chipid 44'h R
E2h Rev ID revid 09'h R
E3h Reserved Reserved (set to default) 00h R
E4h DC_ACB Reserved ‘ DC_ACB ‘ Reserved (set to default) woh | R
E5h Checksum_calc checksum_calc 00h R
E6-E7h Reserved Reserved (set to default) 00'h RW
E%h Eeprom_reg eeprom_size ‘ eeprom_i2c_addr 50'h RW
EAh eeprom address1 eeprom_addr1 00'h RW
EBh eeprom address2 eeprom_addr2 00'h RW
ECh eeprom Reserved (set to default) eeprom_fail eeprom_done | eeprom_start 00'h RW
FOh LOS Alarm Flag1 CH7LOS alrm | CHB LOSalrm | CH5LOS alrm | CH4 LOS alrm | CH3LOSalrm | CH2LOSalrm | CH1LOSalrm | CHOLOSalm | 00h | RIW
F1h LOS Alarm Flag2 CH15 LOS alrm | CH14 LOS alrm | CH13 LOS alrm | CH12 LOS alrm | CH11 LOS alrm | CH10 LOS alrm | CH9 LOS alrm | CH8 LOS alrm 00'h RIW
F2h LOS Alarm status1 CH7 LOS stat | CH6 LOSstat | CH5LOS stat | CH4 LOSstat | CH3LOSstat | CH2LOS stat | CH1LOSstat | CHO LOS stat 00'h R
F3h LOS Alarm status2 | CH15LOS stat | CH14 LOS stat | CH13 LOS stat | CH12 LOS stat | CH11 LOS stat | CH10 LOS stat | CH9 LOS stat | CH8 LOS stat 00'h R
F4h LOS Alarm mask1 CH7LOS msk | CH6LOSmsk | CH5LOS msk | CH4LOSmsk | CH3LOSmsk | CH2LOS msk | CH1LOS msk | CHOLOS msk 00'h R/W
F5h LOS Alarm mask2 CH15 LOS msk | CH14 LOS msk | CH13 LOS msk | CH12 LOS msk | CH11 LOS msk | CH10 LOS msk | CH9 LOS msk | CH8 LOS msk 00'h RIW
Féh LOL Alarm Flag1 CH7LOLalrm | CH6LOLalrm | CH5LOLalrm | CH4LOLalrm | CH3LOLalrm | CH2LOLalrm | CH1LOLarm | CHOLOLarm | 00h | RW
F7h LOL Alarm Flag2 CH15 LOL alrm | CH14 LOL alrm | CH13 LOL alrm | CH12 LOL alrm | CH11 LOL alrm | CH10 LOL alrm | CH9 LOL alrm | CH8 LOL alrm 00'h RIW
F8h LOL Alarm status1 CH7 LOLstat | CH6LOL stat | CH5LOLstat | CH4 LOLstat | CH3LOLstat | CH2LOLstat | CH1LOLstat | CHOLOL stat 00'h R
Foh LOL Alarm status2 CH15LOL stat | CH14 LOL stat | CH13 LOL stat | CH12 LOL stat | CH11 LOL stat | CH10 LOL stat | CH9 LOL stat | CHB8 LOL stat 00'h R
FAh LOL Alarm mask#1 | CH7 LOL msk | CH6 LOL msk | CH5 LOL msk | CH4 LOL msk | CH3 LOL msk | CH2 LOL msk | CH1LOL msk | CHOLOL msk | 00h | RIW
FBh LOL Alarm mask#2 | CH15 LOL msk | CH14 LOL msk | CH13 LOL msk | CH12 LOL msk | CH11 LOL msk [ CH10 LOL msk | CH9 LOL msk | CH8 LOL msk | 00'h | RIW
FCh Other Alarm reg#1 Reserved eeprom alarm | LOR alarm flag | Temp alrm stat | Temp alrm flag |  00h | RIW
FDh Other Alarm reg#2 Reserved eeprommask | LORmask | Temp stat msk | Temp flagmsk | 00'h RW
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Table 5-2. Register Summary
Page | Add Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Default | RIW
“PAGE 03h, Active Switch Configuration (ASC)” on page 69
01h | 00h-OFh isc1(M) 1:1 Configuration HEX(M) | RIW
10h-13h isc1_aux Reserved (set to default) ‘ isc1_aux0 ‘ isc1_aux1 | isc1_aux2 | isc1_aux3 | isc1_aux_off | 1Fh | RW
02h | 00h-OFh isc2(M) Channel 0 Broadcast 00h | RW
10h-13h isc2_aux Reserved (set to defaulf) ‘ isc2_aux0 ‘ isc2_aux1 | isc2_aux2 | isc2_aux3 | isc2_aux_off | 1Fh | RW
03h | 00h-OFh asc(M) 1:1 Configuration HEX(M) | RIW
10h-13h asc_aux Reserved (set to defaulf) ‘ asc1_aux0 ‘ ascl_aux1 | ascl_aux2 | ascl_aux3 | asci_aux_off | 1Fh | RW
“PAGE 10h, Temperature Monitor” on page 70
10h 00h temp reg#1 temp mon pd | temp_strobe temp_reset Reserved (set to default) Disable 00'h RW
temp_alarm
01h temp reg#2 Reserved (set to default) temp alarm threshold high 28'h RW
02h Reserved Reserved (set to default) 00h | RW
03h Reserved Reserved (set to default) 00'h RW
04h Temp Read temp read na R
05h Reserved Reserved (set to default) 00'h R
06h Reserved Reserved (set to default) 00h R
07h Reserved Reserved (set to default) 00'h RW
08h Reserved overtemp pd I overtemp flag I overtemp threshold low 1Ah RW
FCh Temp alarm1 Reserved LOR alarm flag| Temp alarm Temp alarm 00'h RW
status flag
FDh Temp alarm2 Reserved LOR mask TEMP status Temp flag 00'h RW
mask mask
“PAGE 11h, Reference Clock” on page 75
11h ‘ 00h ‘ Core Bias & refclk reg refclk los vth ‘ refclk los tc ‘ refclk_type ‘ pd refclk | Reserved 08h | RW
“PAGE 12h, Monitor Clock” on page 76
12h 00h MCLK_ASC Reserved rclk_asc 1F'h R/W
01h MCLK_ISC1 Reserved relk_isc1 00h | RW
02h MCLK_ISC2 Reserved rclk_isc2 00h | RW
03h MCLK_SW Reserved rclk_isc_sel rclk_strobe 00'h RW
04h MCLK_CTRL Reserved melk_swing mclk_en 00h | RW
05h MCLK_PRBS0 Reserved melk_prbs1 Reserved melk_prbsO 7Th RW
06h MCLK_PRBS1 Reserved melk_prbs3 Reserved melk_prbs2 7Th R/W
“PAGE 1Fh, Broadcast Control” on page 79
1Fh ‘ Any ‘ Channel Broadcast Any 00h | R/W
45
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Table 5-2. Register Summary
Page | Add Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Default | RIW
“PAGE 20h to 2Fh, Channel [15:0] Rx Control” on page 80

20h-2Fh | 10h chan_test Reserved (set to default) | los_clk_pd | selftest_en 00'h RW
12h ch powerdown ch powerdown ‘ Reserved 30h RW
37h squelch level Reserved | squelch level 00'h RW
5th FREQACQ2 | lock detect pd ‘ select FA mode ‘ Reserved ‘ votr LOL 00h | RW
52h smart_power set_state Reserved (set to default) | smart_pwr 00'h R
53h FREQ ACQ4 Reserved LOL Reserved | Freq Acq state 00'h R
61h CDRREG2 Reserved CDR CP compensation Reserved (set to default) 00h | RW
62h CDR REG3 veco div ictr_gm_coarse ictr_gm_fine 3Ch RW
65h CDR REG4 Reserved set clk test sel vco pd gelk | vco core test If_en 08h RW
80h LOS REG1 pd los los test enable | los hyst disable | los force hyst | los hyst level Reserved never squelch | 07'h RW
81h LOS REG2 low datarate | los time const | los cal restart | force los cal los threshold 00h | RW
82h Reserved Reserved (set to default) 00'h RW
83h LOS CAL1 eyemon cal LOS alarm los cal valout 00h R
92h AFE Reserved) dc_ac Reserved (set to default) 00'h RW
Ath EYEMON_CALVAL Reserved cal_val_in 00h | RW
A2h EYEMON_CTRL Reserved dil_ctrl 00h | RW
B2h PLL_DIV_M_LSB pli_div_m_lIsb 00h | RW
B3h PLL_DIV_M_MSB Reserved pll_div_m_msb | 00h | RW
B4h PLL_DIV_N_LSB pll_div_n Isb 00h | RW
B5h PLL_DIV_N_MSB Reserved ‘ pll_div_n msb 00h | RW
B6h PLL_REG1 Reserved (set to default) pll_icp_set 14'h RW
Beh PLL_REG? ol dv 64| pll_rclk_div Reserved | pll_resistor ah | RW

“PAGE 20h to 2Fh, Channel [15:0] Tx Control” on page 89

20h-2Fh | 30h TX CNTLO offset enable ‘ force offset mid ‘ force offset min ‘ force offst max ‘ slow slew enable | squelch enable | force mute 80'h RW
31h Reserved Reserved (set to default) 3Ah | RW
32h Reserved Reserved (set to default) 1Bh | RW
33h TX post Reserved post de-emph 00'h RW
34h TX pre Reserved pre de-emph 00'h RW
35h TX swing Reserved tx swing 28'h RW
36h TX spare Reserved | tx_en_If | pd_tx | chinvert 00'h RW
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Table 5-2. Register Summary
Page | Add Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Default | RIW
“PAGE 30h to 33h, Slice[3:0] Control” on page 91
30h-33h | 00h GEN PLL DIV M LSB gen_pll_div_m_Isb 10h | RW
01h | GENPLL DIVM MSB Reserved gen_pll_div.m | 00h | RW
_msb
02h GEN PLL DIV N LSB gen_pll_div_nIsb A5h | RW
03h GEN PLL DIV N MSB Reserved gen_pll_div_n msb 00h R/W
04h GEN PLL REG1 Reserved (set to default) gen_pll_set_icp 14'h RW
06h Reserved Reserved (set to default) 80'h RW
07h Reserved Reserved (set to default) 60'h RW
08h GEN CDR REG2 gen_vco_div I gen_ictrl_gm_coarse I gen_ictrl_gm_fine 3Ch RW
09h Reserved Reserved (set to default) 04'h RW
0Ah GEN CDR REG4 Reserved I gen_sel_vco Reserved 08h RW
20h COUNT EVEN PRBS PRBS EVEN COUNT 00'h R
21h COUNT ODD PRBS PRBS ODD COUNT 00'h R
22h PRBS CHKR CNTLO Reserved prbs chkr_ prbs chkr cnt prbs chkr prbs chkr_en prbs chkr prbs chkr Reserved 00'h RW
reset reset freeze polarity select
23h PRBS CNTL1 prbs chkr extn Reserved prbs genreset | prbsgenen |prbsgen select| prbs chkrentr | prbs chkrdly 00'h RW
enable extn rst cntl
26h PRBS CNTL4 Reserved prbs chkr sync | prbs chkr mode | prbs chkr done | prbs chkr run 00'h RW
error
27h PRBS CNTL5 prbs chkr prbs chkr prbs chkr timer 00h R/W
closed eye anomaly
29h | PRBS CHKR Error LSB PRBS CHKR Error LSB 00'h R
2Ah PRBS CHKR Error PRBS CHKR Error MSB 00'h R
MSB
32h CHK PLL DIV M LSB chk_pll_div_m_lsb 10h | RW
33h | CHKPLL DIV M MSB Reserved chk_pll_div.m | 00'h | RW
_msb
34h CHK PLL DIV N LSB chk_pll_div_n Isb A5h | RW
35h CHK PLL DIV N MSB Reserved I chk_pll_div_n msb 00h | RW
36h CHK PLL REG1 Reserved (set to default) ‘ chk_pll_set_icp 14'h RW
38h Reserved Reserved (set to default) 13h | RIW
3% Reserved Reserved (set to default) 60'h RW
3Ah CHK CDR REG2 chk_vco_div chk_ictrl_gm_coarse I chk_ictrl_gm_fine 3Ch | RW
3Ch CHK CDR REG4 Reserved chk_sel_vco Reserved 08h RW
40h CHK FREQ ACQ1 lock_de- Reserved chk_lol Reserved chk_freq_acq_state 00'h R
t_prbs_gen
42h CHK FREQ ACQ2 Reserved | chk select FA Reserved chk vetrl LOL 00'h | RW
mode
43h CHK FREQ ACQ3 chk_set state Reserved (set to default) 40'h R
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Table 5-2. Register Summary
Page | Add Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Default | RIW
30h-33h | 50h SLICE CTRL Reserved (set to default) slice_pd 00'h RW
52h EYEMON_RESULT Reserved eyemon_result 00h R
53h EYEMON_CNTLO Reserved ‘ adc_pdb adc_swing | adc_clk_sel 00'h RW
54h MON CLK Reserved | mon_clk_sel 00'h RW
All FFh Page Reserved page 00'h RW
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5.2 PAGE 00h, Global Configuration
Page: 00h
Address: 00h
Register Name: Checksum seed
Default Value: 00'h
Description: Checksum seed. EEPROM downloadable.
Set during EEPROM download, this value biases the checksum of the header so that the result will be 3Eh
Bit(s) Name Description Default Type
[7:0] checksum 0000 0000b: Set during EEPROM download, this value biases the checksum of the header | 0000 0000b R
so that the result will be 3Eh
Page: 00h
Address: 01h
Register Name: Gen SW Config
Default Value: 00'h
Description: Strobe mode selection made with hardware pin or control register. EEPROM downloadable.
Bit(s) Name Description Default Type
[7:3] Reserved Reserved (set to default) 0 0000b RIW
[2:1] strobe 00b: Direct ASC mode. Update switch configuration on each ASC register write. 00b RIW
01b: Strobe pin xSET to change SW config
11b: Strobe control reg to change SW config (ACL regs only written to when this bit=1)
[0] standby 0Ob: Normal operation Ob RIW
1b: Place device in standby
Page: 00h
Address: 03h
Register Name: Strobe
Default Value: 00'h

Description: Changes switch configuration with strobe to this self-clearing control register. Intermediate switch configuration (ISC) transferred to active
switch configuration (ASC) upon strobe. EEPROM downloadable.
Bit(s) Name Description Default Type
M icl_sel Ob: Sets ISC#1 as the active state to become ACL upon software strobe Ob RIW
1b: Sets ISC#2 as the active state to become ACL upon software strobe
[6] xSET_mode Ob: xSET: L->H= select ISC#1 & H->L= ISC#2 as the active state (when Gen SW config 0b RIW
reg<1>=0)
1b: xSET: H->L changes active state to either ISC#1 or ISC#2 depending on bit7 above
(when Gen SW config reg<4>=0)
[6:0] swstrobe 00 0000b: Normal operation 00 0000b RIW
10 1010b: Software strobe, change Active Switch Configuration with ISC 1 or 2.
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Page: 00h
Address: 05h

Register Name: grpchassign
Default Value: 20'h

Description: Global group lane input order assignment register.
Bit(s) Name Description Default Type
[7:6] gblch 00b: Set input.grouping{0,1,2,3} to output.grouping{0,1,2,3} 00b RW

01b: Set input.grouping{0,1,2,3} to output.grouping{3,2,1,0}
10b: Set individual group assignments using the ISC1 & ISC2 (Pages 01h and 02h)
11b: Reserved

[5] group_lane Ob: Group Mode 1b R/W
1b: Lane Mode
[4:0] Reserved Reserved (set to default) 0 0000b RW
Page: 00h
Address: 10h

Register Name: powermode
Default Value: 00'h

Description: Power mode.
Bit(s) Name Description Default Type
[7:1] Reserved Reserved (set to default) 0000000b RW
[0] smartpwr Ob: Normal operation, smart power enabled Ob RW
1b: Smart power disabled
Page: 00h
Address: 11h

Register Name: modulation
Default Value: 00'h

Description: Global group lane input order assignment register.
Bit(s) Name Description Default Type
[7:5] Reserved Reserved (set to default) 0000b RW
[4] en_If Ob: Normal operation, low frequency cm modulation disabled Ob R/W

1b: Low frequency cm modulation enabled

[3:0] sel_If 00b: Group0 selected for modulation 0000b R/W
01b: Group1 selected for modulation
10b: Group2 selected for modulation
11b: Group3 selected for modulation
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Page: 00h
Address: EOh

Register Name: Reset
Default Value: 00'h

Description: Writing AAh to this register causes all digital logic to reset to its default state including registers (except this one) and digital rtl FSMs.
Bit(s) Name Description Default Type
[7:0] Reset 0000 0000b: Normal operation 0000 0000b RIW
1010 1010b: Assert reset

Page: 00h
Address: Eth
Register Name: CHIPID
Default Value: 44'h

Description: Determines the chip ID code used by the JTAG controller
Bit(s) Name Description Default Type
[7:0] chipid 0000 0000b: MAXP-37161, 16 Channel crosspoint 0100 0100b R
Page: 00h
Address: E2h

Register Name: REVID
Default Value: 09'h

Description: Determines the revision ID code used by the JTAG controller
Bit(s) Name Description Default Type
[7:0] revid MAXP-37161B 0000 1001b R
MAXP-37161A 0000 1000b R
Page: 00h
Address: E4h

Register Name: DC_ACB
Default Value: 00'h

Description: Rx DC or AC status
Bit(s) Name Description Default Type
M Reserved Reserved (set to default) Ob R
[6] dc_acb 0Ob: AC coupling is selected for Rx Ob R
1b: DC coupling is selected for Rx
[5:0] Reserved Reserved (set to default) 00 0000b R
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Page: 00h
Address: E5h

Register Name: Checksum_calc
Default Value: 00'h

Description: Reports the actual value for the calculated checksum during the EEPROM download
Bit(s) Name Description Default Type
[7:0] checksum_calc 0000 0000b: Checksum result 0000 0000b R
Page: 00h
Address: E%h

Register Name: Eeprom_reg#1
Default Value: 50'h

Description: Indicates roughly how large the EEPROM is <7>, & Indicates the 12C address of the EEPROM <6:0>.
Bit(s) Name Description Default Type
n eeprom_size 0Ob: One address offset byte Ob RW

1b: Two address offset byte

[6:0] eeprom_i2c_addr | 101 0000b: Indicates the i2c addr of the eeprom 101 0000b RW
111 1111b: Max address

Page: 00h
Address: EAh
Register Name: eeprom address#1
Default Value: 00'h

Description: eeprom_addr<7:0>: Indicates where in the EEPROM to find the initialization data for this master
Bit(s) Name Description Default Type
[7:0] eeprom_addr1 0000 0000b: EEPROM address<7:0> for master initialization data 0000 0000b RW
Page: 00h
Address: EBh

Register Name: eeprom address#2
Default Value: 00'h

Description: eeprom_addr<15:8>: Indicates where in the EEPROM to find the initialization data for this master
Bit(s) Name Description Default Type
[7:0] eeprom_addr2 0000 0000b: EEPROM address<15:8> for master initialization data 0000 0000b R/W
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Page: 00h
Address: ECh

Register Name: eeprom
Default Value: 00'h

Description: eeprom download status
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b R
[3:2] eeprom_fail 00b: Initialization succeeded 00b R
01b: Failure to read EEPROM}
10b: Failure to start next master
11b: Reserved
1] eeprom_done 0b: Download not completed Ob RW
1b: Download completed
[0] eeprom_start 0Ob: Download has not started Ob R/W
1b: Download in progress
Page: 00h
Address: FOh

Register Name: LOS Alarm Flag#1
Default Value: 00'h

Description: Reports whether a LOS alarm has been activated on CH<7:0> since the last time this bit was cleared. Writing a ‘1" to a bit clears that channel’s
alarm flag. If any of these bits are high, the alarm output will be asserted.
0 = no alarm has occurred
1 =an alarm has occurred
Bit(s) Name Description Default Type
M CH7 LOS alarm | Ob: No alarm asserted for Input CH7 Ob RIW
flag 1b: Alarm asserted for Input CH7
[6] CH6 LOS alarm | Ob: No alarm asserted for Input CH6 Ob RIW
flag 1b: Alarm asserted for Input CH6
5] CH5 LOS alarm | Ob: No alarm asserted for Input CH5 Ob RIW
flag 1b: Alarm asserted for Input CH5
[4] CH4 LOS alarm | Ob: No alarm asserted for Input CH4 Ob RIW
flag 1b: Alarm asserted for Input CH4
[3] CH3 LOS alarm | Ob: No alarm asserted for Input CH3 Ob RIW
flag 1b: Alarm asserted for Input CH3
2] CH2 LOS alarm | Ob: No alarm asserted for Input CH2 Ob RIW
flag 1b: Alarm asserted for Input CH2
1 CH1 LOS alarm | Ob: No alarm asserted for Input CH1 Ob RIW
flag 1b: Alarm asserted for Input CH1
[0] CHO LOS alarm | Ob: No alarm asserted for Input CHO Ob RIW
flag 1b: Alarm asserted for Input CHO
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Page: 00h
Address: F1h

Register Name: LOS Alarm Flag#2
Default Value: 00'h

Description: Reports whether a LOS alarm has been activated on CH<15:8> since the last time this bit was cleared. Writing a ‘1’ to a bit clears that
channel’s alarm flag. If any of these bits are high, the alarm output will be asserted.
0 = no alarm has occurred
1 =an alarm has occurred
Bit(s) Name Description Default Type
n CH15 LOS alarm | Ob: No alarm asserted for Input CH15 Ob RIW
flag 1b: Alarm asserted for Input CH15
[6] CH14 LOS alarm | Ob: No alarm asserted for Input CH14 Ob RIW
flag 1b: Alarm asserted for Input CH14
6] CH13 LOS alarm | Ob: No alarm asserted for Input CH13 Ob RIW
flag 1b: Alarm asserted for Input CH13
[4] CH12 LOS alarm | Ob: No alarm asserted for Input CH12 Ob RIW
flag 1b: Alarm asserted for Input CH12
[3 CH11 LOS alarm | Ob: No alarm asserted for Input CH11 Ob RIW
flag 1b: Alarm asserted for Input CH11
2] CH10 LOS alarm | Ob: No alarm asserted for Input CH10 0b R/W
flag 1b: Alarm asserted for Input CH10
M1 CH9 LOS alarm | Ob: No alarm asserted for Input CH9 Ob RIW
flag 1b: Alarm asserted for Input CH9
[0] CH8 LOS alarm | Ob: No alarm asserted for Input CH8 Ob RIW
flag 1b: Alarm asserted for Input CH8
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Page: 00h
Address: F2h

Register Name: LOS Alarm status#1

Default Value: 00'h

Description: Reports the live status of each channel<7:0> alarm LOS source
0 = no alarm currently active
1 =an alarm is currently active

Bit(s) Name Description Default Type
M CH7 LOS alarm | Ob: Alarm active for Input CH7 Ob R
status 1b: Alarm inactive for Input CH7
[6] CH6 LOS alarm | Ob: Alarm active for Input CH6 Ob R
status 1b: Alarm inactive for Input CH6
5] CH5LOS alarm | Ob: Alarm active for Input CH5 Ob R
status 1b: Alarm inactive for Input CH5
[4] CH4 LOS alarm | Ob: Alarm active for Input CH4 Ob R
status 1b: Alarm inactive for Input CH4
[3] CH3 LOS alarm | Ob: Alarm active for Input CH3 Ob R
status 1b: Alarm inactive for Input CH3
2] CH2 LOS alarm | Ob: Alarm active for Input CH2 Ob R
status 1b: Alarm inactive for Input CH2
1 CH1LOS alarm | Ob: Alarm active for Input CH1 Ob R
status 1b: Alarm inactive for Input CH1
[0] CHO LOS alarm | Ob: Alarm active for Input CHO Ob R
status 1b: Alarm inactive for Input CHO
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Page: 00h
Address: F3h

Register Name: LOS Alarm status#2

Default Value: 00'h

Description: Reports the live status of each channel<15:8> alarm LOS source
0 = no alarm currently active
1 =an alarm is currently active

Bit(s) Name Description Default Type
M CH15LOS alarm | Ob: Alarm active for Input CH15 Ob R
status 1b: Alarm inactive for Input CH15
[6] CH14 LOS alarm | Ob: Alarm active for Input CH14 Ob R
status 1b: Alarm inactive for Input CH14
5] CH13 LOS alarm | Ob: Alarm active for Input CH13 Ob R
status 1b: Alarm inactive for Input CH13
[4] CH12 LOS alarm | Ob: Alarm active for Input CH12 Ob R
status 1b: Alarm inactive for Input CH12
[3] CH11 LOS alarm | Ob: Alarm active for Input CH11 Ob R
status 1b: Alarm inactive for Input CH11
2] CH10 LOS alarm | Ob: Alarm active for Input CH10 Ob R
status 1b: Alarm inactive for Input CH10
1 CH9 LOS alarm | Ob: Alarm active for Input CH9 Ob R
status 1b: Alarm inactive for Input CH9
[0] CH8 LOS alarm | Ob: Alarm active for Input CH8 Ob R
status 1b: Alarm inactive for Input CH8
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Page: 00h
Address: F4h

Register Name: LOS Alarm mask#1

Default Value: 00'h

Description: Enables or masks any combination of channel<7:0> LOS alarms
0 = alarm enabled
1 = alarm masked

Bit(s) Name Description Default Type
M CH7 LOS alarm | Ob: Alarm enabled for Input CH7 Ob RIW
mask 1b: Alarm masked for Input CH7
[6] CH6 LOS alarm | Ob: Alarm enabled for Input CH6 Ob RIW
mask 1b: Alarm masked for Input CH6
5] CH5LOS alarm | Ob: Alarm enabled for Input CH5 Ob RIW
mask 1b: Alarm masked for Input CH5
[4] CH4 LOS alarm | Ob: Alarm enabled for Input CH4 Ob RIW
mask 1b: Alarm masked for Input CH4
[3] CH3 LOS alarm | Ob: Alarm enabled for Input CH3 Ob RIW
mask 1b: Alarm masked for Input CH3
2] CH2 LOS alarm | Ob: Alarm enabled for Input CH2 Ob RIW
mask 1b: Alarm maskedfor Input CH2
1 CH1 LOS alarm | Ob: Alarm enabled for Input CH1 Ob RIW
mask 1b: Alarm masked for Input CH1
[0] CHO LOS alarm | Ob: Alarm enabled for Input CHO Ob RIW
mask 1b: Alarm masked for Input CHO
57
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
For further information and support please visit:
https://www.macom.com/support DC-0010240




MAXP-37161B MACOM.

16 Channel, 28 Gbps Crosspoint Switch & Signal Conditioner Rev V1
Page: 00h
Address: F5h

Register Name:
Default Value: 00'h

LOS Alarm mask#2

Description: Enables or masks any combination of channel<15:8> LOS alarms
0 = alarm enabled
1 = alarm masked
Bit(s) Name Description Default Type
M CH15 LOS alarm | Ob: Alarm enabled for Input CH15 Ob RIW
mask 1b: Alarm masked for Input CH15
[6] CH14 LOS alarm | Ob: Alarm enabled for Input CH14 Ob RIW
mask 1b: Alarm masked for Input CH14
5] CH13 LOS alarm | Ob: Alarm enabled for Input CH13 Ob RIW
mask 1b: Alarm masked for Input CH13
[4] CH12 LOS alarm | Ob: Alarm enabled for Input CH12 Ob RIW
mask 1b: Alarm masked for Input CH12
[3] CH11 LOS alarm | Ob: Alarm enabled for Input CH11 Ob RIW
mask 1b: Alarm masked for Input CH11
2] CH10 LOS alarm | Ob: Alarm enabled for Input CH10 Ob RIW
mask 1b: Alarm masked for Input CH10
1 CH9 LOS alarm | Ob: Alarm enabled for Input CH9 Ob RIW
mask 1b: Alarm masked for Input CH9
[0] CH8 LOS alarm | Ob: Alarm enabled for Input CH8 Ob RIW
mask 1b: Alarm masked for Input CH8
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Page: 00h
Address: F6h

Register Name: LOL Alarm Flag#1

Default Value: 00'h

Description: Reports whether a LOL alarm has been activated on CH<7:0> since the last time this bit was cleared. Writing a ‘1’ to a bit clears that channel’s
alarm flag. If any of these bits are high, the alarm output will be asserted.
0 = no alarm has occurred
1 = an alarm has occurred

Bit(s) Name Description Default Type

n CH7 LOL alarm flag | Ob: No alarm asserted for Input CH7 Ob RIW
1b: Alarm asserted for Input CH7

[6] CH6 LOL alarm flag | Ob: No alarm asserted for Input CH6 Ob RIW
1b: Alarm asserted for Input CH6

6] CH5 LOL alarm flag | Ob: No alarm asserted for Input CH5 Ob RIW
1b: Alarm asserted for Input CH5

[4] CH4 LOL alarm flag | Ob: No alarm asserted for Input CH4 Ob RIW
1b: Alarm asserted for Input CH4

[3 CH3 LOL alarm flag | Ob: No alarm asserted for Input CH3 Ob RIW
1b: Alarm asserted for Input CH3

2] CH2 LOL alarm flag | Ob: No alarm asserted for Input CH2 Ob RIW
1b: Alarm asserted for Input CH2

M1 CH1 LOL alarm flag | Ob: No alarm asserted for Input CH1 Ob RIW
1b: Alarm asserted for Input CH1

[0] CHO LOL alarm flag | Ob: No alarm asserted for Input CHO Ob RIW
1b: Alarm asserted for Input CHO
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Page: 00h
Address: F7h

Register Name: LOL Alarm Flag#2

Default Value: 00'h

Description: Reports whether a LOL alarm has been activated on CH<15:8> since the last time this bit was cleared. Writing a ‘1’ to a bit clears that channel’s
alarm flag. If any of these bits are high, the alarm output will be asserted.
0 = no alarm has occurred
1 = an alarm has occurred

Bit(s) Name Description Default Type
n CH15 LOL alarm | Ob: No alarm asserted for Input CH15 Ob RIW
flag 1b: Alarm asserted for Input CH15
[6] CH14 LOL alarm | Ob: No alarm asserted for Input CH14 Ob RIW
flag 1b: Alarm asserted for Input CH14
6] CH13 LOL alarm | Ob: No alarm asserted for Input CH13 Ob RIW
flag 1b: Alarm asserted for Input CH13
[4] CH12 LOL alarm | Ob: No alarm asserted for Input CH12 Ob RIW
flag 1b: Alarm asserted for Input CH12
[3 CH11 LOL alarm | Ob: No alarm asserted for Input CH11 Ob RIW
flag 1b: Alarm asserted for Input CH11
2] CH10 LOL alarm | Ob: No alarm asserted for Input CH10 Ob RIW
flag 1b: Alarm asserted for Input CH10
M1 CH9 LOL alarm flag | Ob: No alarm asserted for Input CH9 Ob RIW
1b: Alarm asserted for Input CH9
[0] CH8 LOL alarm flag | Ob: No alarm asserted for Input CH8 Ob RIW
1b: Alarm asserted for Input CH8
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Page: 00h
Address: F8h

Register Name: LOL Alarm status#1

Default Value: 00'h

Description: Reports the live status of each channel<7:0> alarm LOL source
0 = no alarm currently active
1 =an alarm is currently active

Bit(s) Name Description Default Type

M CH7 LOL alarm | Ob: Alarm active for Input CH7 Ob R
status 1b: Alarm inactive for Input CH7

[6] CH6 LOL alarm | Ob: Alarm active for Input CH6 Ob R
status 1b: Alarm inactive for Input CH6

5] CH5LOL alarm | Ob: Alarm active for Input CH5 Ob R
status 1b: Alarm inactive for Input CH5

[4] CH4 LOL alarm | Ob: Alarm active for Input CH4 Ob R
status 1b: Alarm inactive for Input CH4

[3] CH3 LOL alarm | Ob: Alarm active for Input CH3 Ob R
status 1b: Alarm inactive for Input CH3

2] CH2 LOL alarm | Ob: Alarm active for Input CH2 Ob R
status 1b: Alarm inactive for Input CH2

1 CH1LOL alarm | Ob: Alarm active for Input CH1 Ob R
status 1b: Alarm inactive for Input CH1

[0] CHO LOL alarm | Ob: Alarm active for Input CHO Ob R
status 1b: Alarm inactive for Input CHO
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Page: 00h
Address: Foh

Register Name: LOL Alarm status#2

Default Value: 00'h

Description: Reports the live status of each channel<15:8> alarm LOL source
0 = no alarm currently active
1 =an alarm is currently active

Bit(s) Name Description Default Type
M CH15LOL alarm | Ob: Alarm active for Input CH15 Ob R
status 1b: Alarm inactive for Input CH15
[6] CH14 LOL alarm | Ob: Alarm active for Input CH14 Ob R
status 1b: Alarm inactive for Input CH14
5] CH13 LOL alarm | Ob: Alarm active for Input CH13 Ob R
status 1b: Alarm inactive for Input CH13
[4] CH12 LOL alarm | Ob: Alarm active for Input CH12 Ob R
status 1b: Alarm inactive for Input CH12
[3] CH11 LOL alarm | Ob: Alarm active for Input CH11 Ob R
status 1b: Alarm inactive for Input CH11
2] CH10 LOL alarm | Ob: Alarm active for Input CH10 Ob R
status 1b: Alarm inactive for Input CH10
1 CHI9 LOL alarm | Ob: Alarm active for Input CH9 Ob R
status 1b: Alarm inactive for Input CH9
[0] CH8 LOL alarm | Ob: Alarm active for Input CH8 Ob R
status 1b: Alarm inactive for Input CH8
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Page: 00h
Address: FAh

Register Name: LOL Alarm mask#1

Default Value: 00'h

Description: Enables or masks any combination of channel<7:0> LOL alarms
0 = alarm enabled
1 = alarm masked

Bit(s) Name Description Default Type

M CH7 LOL alarm | Ob: Alarm enabled for Input CH7 Ob RIW
mask 1b: Alarm masked for Input CH7

[6] CH6 LOL alarm | Ob: Alarm enabled for Input CH6 Ob RIW
mask 1b: Alarm masked for Input CH6

5] CH5LOL alarm | Ob: Alarm enabled for Input CH5 Ob RIW
mask 1b: Alarm masked for Input CH5

[4] CH4 LOL alarm | Ob: Alarm enabled for Input CH4 Ob RIW
mask 1b: Alarm masked for Input CH4

[3] CH3 LOL alarm | Ob: Alarm enabled for Input CH3 Ob RIW
mask 1b: Alarm masked for Input CH3

2] CH2 LOL alarm | Ob: Alarm enabled for Input CH2 Ob RIW
mask 1b: Alarm maskedfor Input CH2

1 CH1LOL alarm | Ob: Alarm enabled for Input CH1 Ob RIW
mask 1b: Alarm masked for Input CH1

[0] CHO LOL alarm | Ob: Alarm enabled for Input CHO Ob RIW
mask 1b: Alarm masked for Input CHO
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Page: 00h
Address: FBh

Register Name:
Default Value: 00'h

LOL Alarm mask#2

Description: Enables or masks any combination of channel<15:8> LOL alarms
0 = alarm enabled
1 = alarm masked
Bit(s) Name Description Default Type
M CH15 LOL alarm | Ob: Alarm enabled for Input CH15 Ob RIW
mask 1b: Alarm masked for Input CH15
[6] CH14 LOL alarm | Ob: Alarm enabled for Input CH14 Ob RIW
mask 1b: Alarm masked for Input CH14
5] CH13 LOL alarm | Ob: Alarm enabled for Input CH13 Ob RIW
mask 1b: Alarm masked for Input CH13
[4] CH12 LOL alarm | Ob: Alarm enabled for Input CH12 Ob RIW
mask 1b: Alarm masked for Input CH12
[3] CH11 LOL alarm | Ob: Alarm enabled for Input CH11 Ob RIW
mask 1b: Alarm masked for Input CH11
2] CH10 LOL alarm | Ob: Alarm enabled for Input CH10 Ob RIW
mask 1b: Alarm masked for Input CH10
1 CH9 LOL alarm | Ob: Alarm enabled for Input CH9 Ob RIW
mask 1b: Alarm masked for Input CH9
[0] CH8 LOL alarm | Ob: Alarm enabled for Input CH8 Ob RIW
mask 1b: Alarm masked for Input CH8
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Page:

Address:
Register Name:
Default Value:

00h
FCh
Other Alarm reg#1
00h

Description: eeprom alarm = sticky flag which si asserted when the initialization process termiantes. Writing a "1" to this bit clears the flag
LOR alarm flag = Reports whether a LOR alarm has been activated since the last time this bit was cleared. Writing a “1’ to this bit clears this
flag.
Temp alarm status = Reports the live status of the temperature alarm source
Temp alarm flag = Reports whether a temperature alarm has been activated since the last time this bit was cleared. Writing a ‘1’ to this bit
clears this flag.
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b RIW
[3] eeprom alarm Ob: Eeprom alarm asserted Ob RIW
1b: Eeprom alarm cleared
2] LOR alarm flag Ob: No LOR alarm activated Ob RIW
1b: LOR alarm event
1 Temp alarm status | Ob: No temp alarm currently active Ob RIW
1b: Temp alarm is currently active
[0] Temp alarm flag | Ob: No temp alarm has occurred Ob RIW
1b: Temp alarm has occurred
Page: 00h
Address: FDh
Register Name:  Other Alarm reg#2
Default Value: 00'h

Description: eeprom mask = sticky flag which si asserted when the initialization process termiantes. Writing a "1" to this bit clears the flag
LOR mask = Reports whether a LOR alarm has been activated since the last time this bit was cleared. Writing a ‘1’ to this bit clears this flag.
Temp status mask = Reports the live status of the temperature alarm source
Temp flag mask = Reports whether a temperature alarm has been activated since the last time this bit was cleared. Writing a ‘1’ to this bit clears
this flag.
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b R/W
[3] eeprom mask Ob: Eeprom alarm asserted Ob RIW
1b: Eeprom alarm cleared
[2] LOR mask Ob: No LOR alarm activated Ob RIW
1b: LOR alarm event
1] Temp status mask | Ob: No temp alarm currently active Ob RIW
1b: Temp alarm is currently active
[0] Temp flag mask | Ob: No temp alarm has occurred Ob RIW
1b: Temp alarm has occurred
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Page: All
Address: FFh

Register Name: Page
Default Value: 00'h

Description: Page register. Determines the page accessed on subsequent read/writes.
Bit(s) Name Description Default Type
[7:6] Reserved Reserved (set to default) 00b RIW
[5:0] page 00 0000b: Set to page 00h 00 0000b RIW

11 1111b: Set to page 3Fh (slice0-ch0 starts at pg 20h)(1)

NOTES:
1. Metal changeable.
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5.3 PAGE 01h, Intermediate Switch Config1 (ISC1)

Page: 01h
Address: HEX(0+ n*1)n=0...19
00h 01h 02h 03h 04h 05h 06h 07h 08h 09h 0Ah 0Bh 0Ch 0Dh OEh OFh
Register Name: isc1(M)
Default Value: HEX(M)
Description: M=[0...19]
Intermediate switch configuration #1 (ISC1) state for output lane M (lane/lane mode), or group M, (group mode).
Writing to this register may cause the switch state to change immediately in an asynchronous manner.
Behavior is dependent on the content of register.grpchassign (page.00h, address.05h)

Bit(s) Name Description Default Type

[7:0] isc1(M) 0000 0000b: Route input lane/group 0 to output lane/group M HEX(M) RW
0000 0001b: Route input lane/group 1 to output lane/group M

0000 0010b: Route input lane/group 2 to output lane/group M

0000 0011b: Route input lane/group 3 to output lane/group M :: last available group

0000 1110b: Route input lane 14 to output lane M

0000 1111b: Route input lane 15 to output lane M

1111 1111b: - Disable core output lane M and output driver M, if register.misc_ctrl.bit[2]=0b
(default) (page.11h, address.25h)

NOTES:
1. The M has 20 (including Auxiliary) valid lane assignments and 4 valid group assignments. Valid addresses are [00h..13h] in lane mode, [00..03h] in group
mode.

2. By default this register sets up the crosspoint into a 1:1 configuration if not changed.

Page: 01h

Address: HEX(0 + n*1)n=0...19
10h 11h 12h 13h

Register Name:  isc1(M)

Default Value: 1Fh

Description: M=[0...19]
Intermediate switch configuration #1 (ISC1) state for output lane M (lane/lane mode), or group M, (group mode).
Writing to this register may cause the switch state to change immediately in an asynchronous manner.
Behavior is dependent on the content of register.grpchassign (page.00h, address.05h)

Bit(s) Name Description Default Type

[7:0] isc1_aux(M) 0001 0000b: Route auxiliary input lane 0 to output lane M 0001 1111b RW
0001 0001b: Route auxiliary input lane 1 to output lane M

0001 0010b: Route auxiliary input lane 2 to output lane M

0001 0011b: Route auxiliary input lane 3 to output lane M

1111 1111b: - Disable core output lane M and output driver M, if register.misc_ctrl.bit[2]=0b
(default) (page.11h, address.25h)

NOTES:
1. The M has 20 (including Auxiliary) valid lane assignments and 4 valid group assignments. Valid addresses are [00h..13h] in lane mode, [00..03h] in group
mode.
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54 PAGE 02h, Intermediate Switch Config2 (ISC2)

Page: 02h
Address: HEX(0+ n*1)n=0...19
00h 01h 02h 03h 04h 05h 06h 07h 08h 09h 0Ah 0Bh 0Ch 0Dh OEh OFh
Register Name: isc2(M)
Default Value: HEX(M)
Description: M=[0...19]
Intermediate switch configuration #2 (ISC2) state for output lane M (lane/lane mode), or group M, (group mode).
Writing to this register may cause the switch state to change immediately in an asynchronous manner.
Behavior is dependent on the content of register.grpchassign (page.00h, address.05h).

Bit(s) Name Description Default Type

[7:0] isc2(M) 0000 0000b: Route input lane/group 0 to output lane/group M HEX(M) RW
0000 0001b: Route input lane/group 1 to output lane/group M

0000 0010b: Route input lane/group 2 to output lane/group M

0000 0011b: Route input lane/group 3 to output lane/group M :: last available group

0000 1110b: Route input lane 14 to output lane M

0000 1111b: Route input lane 15 to output lane M

1111 1111b: - Disable core output lane M and output driver M, if register.misc_ctrl.bit[2]=0b
(default) (page.11h, address.25h)

NOTES:
1. The M has 20 (including Auxiliary) valid lane assignments and 4 valid group assignments. Valid addresses are [00h..13h] in lane mode, [00..03h] in group
mode.

2. By default this register sets up the crosspoint into a channel 0 broadcast configuration if not changed.

Page: 02h

Address: HEX(0 + n*1)n=0...19
10h 11h 12h 13h

Register Name:  isc2(M)

Default Value: 1Fh

Description: M=[0...19]
Intermediate switch configuration #2 (ISC2) state for output lane M (lane/lane mode), or group M, (group mode).
Writing to this register may cause the switch state to change immediately in an asynchronous manner.
Behavior is dependent on the content of register.grpchassign (page.00h, address.05h).

Bit(s) Name Description Default Type

[7:0] isc2_aux(M) 0001 0000b: Route auxiliary input lane 0 to output lane M 0001 1111b RW
0001 0001b: Route auxiliary input lane 1 to output lane M

0001 0010b: Route auxiliary input lane 2 to output lane M

0001 0011b: Route auxiliary input lane 3 to output lane M

1111 1111b: - Disable core output lane M and output driver M, if register.misc_ctrl.bit[2]=0b
(default) (page.11h, address.25h)

NOTES:
1. The M has 20 (including Auxiliary) valid lane assignments and 4 valid group assignments. Valid addresses are [00h..13h] in lane mode, [00..03h] in group
mode.
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5.5 PAGE 03h, Active Switch Configuration (ASC)

Page: 03h
Address: HEX(0+ n*1)n=0...19
00h 01h 02h 03h 04h 05h 06h 07h 08h 09h 0Ah 0Bh 0Ch 0Dh OEh OFh
Register Name: asc(M)
Default Value: HEX(M)

Description: M=[0...19]
Active switch configuration (ASC) state for output lane M (lane/lane mode), or group M, (group mode).
Writing to this register may cause the switch state to change immediately in an asynchronous manner.
Behavior is dependent on the content of register.grpchassign (page.00h, address.05h).

Bit(s) Name Description Default Type

[7:0] asc(M) 0000 0000b: Route input lane/group 0 to output lane/group M M mod 4 RW
0000 0001b: Route input lane/group 1 to output lane/group M

0000 0010b: Route input lane/group 2 to output lane/group M

0000 0011b: Route input lane/group 3 to output lane/group M :: last available group

0000 1110b: Route input lane 14 to output lane M

0000 1111b: Route input lane 15 to output lane M

1111 1111b: - Disable core output lane M and output driver M, if register.misc_ctrl.bit[2]=0b
(default) (page.11h, address.25h)

NOTES:
1. The M has 20 (including Auxiliary) valid lane assignments and 4 valid group assignments. Valid addresses are [00h..13h] in lane mode, [00..03h] in group
mode.

2. After power up or reset, this register sets up the crosspoint into a 1:1 configuration.

Page: 03h

Address: HEX(0 + n*1)n=0...19
10h 11h 12h 13h

Register Name:  asc(M)

Default Value: HEX(M)

Description: M=[0...19]
Active switch configuration (ASC) state for output lane M (lane/lane mode), or group M, (group mode).
Writing to this register may cause the switch state to change immediately in an asynchronous manner.
Behavior is dependent on the content of register.grpchassign (page.00h, address.05h).

Bit(s) Name Description Default Type

[7:0] asc_aux(M) 0001 0000b: Route auxiliary input lane 0 to output lane M 0001 1111b RW
0001 0001b: Route auxiliary input lane 1 to output lane M

0001 0010b: Route auxiliary input lane 2 to output lane M

0001 0011b: Route auxiliary input lane 3 to output lane M

1111 1111b: - Disable core output lane M and output driver M, if register.misc_ctrl.bit[2]=0b
(default) (page.11h, address.25h)

NOTES:
1. The M has 20 (including Auxiliary) valid lane assignments and 4 valid group assignments. Valid addresses are [00h..13h] in lane mode, [00..03h] in group
mode.
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5.6 PAGE 10h, Temperature Monitor
Page: 10h
Address: 00h
Register Name: temp reg#1
Default Value: 00'h
Description: Temperature monitor control register to power down the cct, strobe result, reset, and disable the circuit
Bit(s) Name Description Default Type
M temp mon power | Ob: Temp monitor enable Ob RIW
down 1b: Temp monitor disable/power down
[6] temp_strobe 0b: No strobe to temp monitor 0b RIW
1b: Strobe to temp monitor, updates register temp read (Page10h, reg 04h)
5] temp_reset Ob: Temp monitor normal operation Ob RIW
1b: Temp monitor reset
41 Reserved Reserved, set to default. 0000b RIW
[0] Dis temp_alarm 0Ob: Enable alarm monitor 0b RIW
1b: Disable alarm monitor
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Page: 10h
Address: 01h

Register Name: temp thres high
Default Value: 28'h

Description: Temperature monitor register to adjust the alarm activation high threshold
Bit(s) Name Description Default Type
[7:6] Reserved Reserved, set to default. 00b RIW
[5:0] temp alarm 00h:Threshold high set to +100C 10 1000b RIW

threshold high 01h:Threshold high set to +45C
02h:Threshold high set to +49C
03h:Threshold high set to +53C
04h:Threshold high set to +56C
05h:Threshold high set to +60C
06h:Threshold high set to +64C
07h:Threshold high set to +67C
08h:Threshold high set to +71C
09h:Threshold high set to +75C
OAh:Threshold high set to +79C
0Bh:Threshold high set to +82C
0Ch:Threshold high set to +86C
0Dh:Threshold high set to +90C
OEh:Threshold high set to +93C
OFh:Threshold high set to +97C
10h:Threshold high set to +101C
11h:Threshold high set to +104C
12h:Threshold high set to +108C
13h:Threshold high set to +112C
14h:Threshold high set to +115C
15h:Threshold high set to +119C
16h:Threshold high set to +123C
17h:Threshold high set to +126C
18h:Threshold high set to +130C

NOTES:

1. These values were taken using Macom’s MAXP-37161 Evaluation Module (EVM), system calibration is required for accurate
temperature readings.

2. Step Size is about 3.68C

3.  Measurements are case temperature, see Section 4.6.3 for calibration procedures.
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Page: 10h
Address: 04h
Register Name: Temp Read
Default Value: na
Description: Temperature monitor readback register.
Bit(s) Name Description Default Type
[7:0] temp read R
17h: -40C
1Ch: -35C
21h:-30C
5Ch: +25C
61h: +30C
67h: +35C
8Ch: +70C
91h: +75C
97h: +80C
9Ch: +85C
Ath: +90C
ATh: +95C
ACh: +100C
B1h: +105C
B7h: +110C
BCh: +115C
NOTES:
1. Temperature strobe must be performed before reading this register to update the temperature values. See reg_temp_strobe, Page 10h, register 00h, bit[6]
2. These values were taken using Macom’'s MAXP-37161 Evaluation Module (EVM), system calibration is required for accurate temperature readings.
3. Step Size ~0.93C
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Page: 10h
Address: 08h

Register Name: temp thres low
Default Value: 1A'h

Description: Temperature monitor register to adjust the alarm activation low threshold
Bit(s) Name Description Default Type
M overtemp pd 0b: Over temperature power down disabled 0b R

1b: Over temperature power down enabled

[6] overtemp flag Ob: Over temperature alarm: Status mode Ob R
1b: Over temperature alarm: Flag mode

[6:0] alarm thres low 00h:Threshold high set to +100C 011010b R
01h:Threshold high set to +45C
02h:Threshold high set to +49C
03h:Threshold high set to +53C
04h:Threshold high set to +56C
05h:Threshold high set to +60C
06h:Threshold high set to +64C
07h:Threshold high set to +67C
08h:Threshold high set to +71C
09h:Threshold high set to +75C
0Ah:Threshold high set to +79C
0Bh:Threshold high set to +82C
0Ch:Threshold high set to +86C
0Dh:Threshold high set to +90C
OEh:Threshold high set to +93C
OFh:Threshold high set to +97C
10h:Threshold high set to +101C
11h:Threshold high set to +104C
12h:Threshold high set to +108C
13h:Threshold high set to +112C
14h:Threshold high set to +115C
15h:Threshold high set to +119C
16h:Threshold high set to +123C
17h:Threshold high set to +126C
18h:Threshold high set to +130C

NOTES:

1. These values were taken using Macom’s MAXP-37161 Evaluation Module (EVM), system calibration is required for accurate
temperature readings.

2. Step Size is about 3.68C

3. Measurements are case temperature, see Section 4.6.3 for calibration procedures.
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Page: 10h
Address: FCh
Register Name: Temp alarm1
Default Value: 00'h
Description: Alarm register to indicate LOR flag and temperature alarm status and flag
Bit(s) Name Description Default Type
[7:3] Reserved Reserved (set to default) 0 0000b RIW
2] LOR alarm flag Ob: The LOR status has not changed since this bit cleared Ob RIW
1b: LOR status has changed since this bit cleared
M1 Temp alarm status | Ob: Temperature is below the alarm threshold high, page10h, reg 01h Ob RIW
1b: Temperature is above the alarm threshold high
[0] Temp alarm flag | Ob: No temperature alarm status has not changed since this bit cleared Ob RIW
1b: Temperature alarm status has changed since this bit cleared
Page: 10h
Address: FDh
Register Name: Temp alarm2
Default Value: 00'h
Description: Alarm register to set masks for the LOR and temp alarm status and flag
Bit(s) Name Description Default Type
[7:3] Reserved Reserved (set to default) 0 0000b RIW
[2] LOR mask Ob: LOR alarm enabled Ob RIW
1b: LOR alarm masked
1] TEMP status mask | Ob: Temp alarm enabled Ob RIW
1b: Temp alarm masked
[0] Temp flag mask | Ob: Temp sticky alarm enabled Ob RIW
1b: Temp sticky alarm masked
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5.7 PAGE 11h, Reference Clock

Page: 11h
Address: 00h
Register Name: Core Bias & refclk reg
Default Value: 08'h

Description: Reference clock control register to adjust loss-of-refclk (LOR) threshold, time constant, select CMOS or differential refclk, and power down
refclk circuitry

Bit(s) Name Description Default Type

[7:6] refclk los vth 00b: LOR threshold set to 200mV (1) 00b RIW
01b: LOR threshold set to 100mV
10b: LOR threshold set to 350mV
11b: LOR circuit powered down

[5] refclk los tc Ob: LOR activation Time constant set to 5us Ob RIW
1b: LOR activation Time constant set to 10us

[4] refclk_type Ob: Input to reference clock is CML compatible Ob RIW
1b: Input to reference clock is CMOS compatible (2)

[3] pd refclk Ob: Reference clock enabled 1b RIW
1b: Power down reference clock block

[2:0] Reserved Reserved (set to default) 000b RIW
NOTES:

1. REFCLK AMPLITUDE PK-PK DIFFERENTIAL FOR CML AND PK AMPLTUDE FRO CMOS.
2. DISABLES 500HM INPUT TERMINATION (AC COUPLED FOR BOTH CMOS AND CML).
3. 000=0%,001=+10%,010=+20%,011=+30%, 100=-10%,101=-10%,110=-20%,111=-30%
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5.8 PAGE 12h, Monitor Clock
Page: 12h
Address: 00h
Register Name: MCLK_ASC
Default Value: 00'h
Description: Recovered clock xpt ASC register
Bit(s) Name Description Default Type
[7:5] Reserved Reserved (set to default) 000b RIW
[4:0] rclk_asc 0 0000b: Recovered clock set to ch0 on ASC 11111b RIW
0 0001b: Recovered clock set to ch1 on ASC
0 1111b: Recovered clock set to ch15 on ASC
1 1111b: Recovered clock not selected
Page: 12h
Address: 01h
Register Name: MCLK_ISC1
Default Value: 00'h
Description: Recovered clock xpt ISC1 register
Bit(s) Name Description Default Type
[7:5] Reserved Reserved (set to default) 000b RIW
[4:0] rclk_isc1 0 0000b: Recovered clock set to ch0 on ISC1 0 0000b RIW
0 0001b: Recovered clock set to ch1 on ISC1
0 1111b: Recovered clock set to ch15 on ISC1
Page: 12h
Address: 02h
Register Name: ~ MCLK_ISC2
Default Value: 00'h
Description: Recovered clock xpt ISC2 register
Bit(s) Name Description Default Type
[7:5] Reserved Reserved (set to defaulf) 000b RIW
[4:0] rclk_isc2 0 0000b: Recovered clock set to ch0 on ISC2 0 0000b RIW
0 0001b: Recovered clock set to ch1 on ISC2
0 1111b: Recovered clock set to ch15 on ISC2
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Page: 12h
Address: 03h

Register Name: MCLK_SW
Default Value: 00'h

Description: Recovered clock ISC select and software strobe register
Bit(s) Name Description Default Type
[7:2] Reserved Reserved (set to default) 00 0000b RIW
1 rclk_isc_sel 0Ob: Rclk sel strobe register: ISC1 Ob RIW
1b: Relk sel strobe register: ISC2
[0] rclk_strobe 0Ob: No strobe Ob RIW
1b: Relk_strobe (software strobe to update asc register)

Page: 12h
Address: 04h
Register Name: MCLK_SW
Default Value: 00'h

Description: Recovered clock driver swing control register
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b RIW
[3:1] swing_cntl1 000b: Relk1 swing = 200mV ppd 000b RIW

001b: Relk1 swing = 400mV ppd
010b: Rclk1 swing = 600mV ppd
011b: Relk1 swing = 800mV ppd
1xxb: Relk1 swing =1000mV ppd

[0] pd_driver1 Ob: Normal operation 0b RIW
1b: Power down recovered clock driver
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Page: 12h
Address: 05h

Register Name: MCLK_PRBS0
Default Value: 77h

Description: Recovered clock for PRBS Checker 1 and 0
Bit(s) Name Description Default Type
M Reserved Reserved (set to default) Ob RIW
[6:4] rclk1_prbs1 000b: PRBS Checker1 selects RCLK from slice0 111b RIW

001b: PRBS Checker1 selects RCLK from slice1
010b: PRBS Checker1 selects RCLK from slice2
011b: PRBS Checker1 selects RCLK from slice3
100b: PRBS Checker1 selects the Reference Clock
101b: Reserved

111b: PRBS Checker1 powered down

[3] Reserved Reserved (set to default) Ob RIW

[2:0] rclk1_prbs0 000b: PRBS Checker0 selects RCLK from slice0 111b RIW
001b: PRBS Checker0 selects RCLK from slice1
010b: PRBS Checker0 selects RCLK from slice2
011b: PRBS Checker0 selects RCLK from slice3
100b: PRBS Checker0 selects the Reference Clock
101b: Reserved

111b: PRBS Checker0 powered down

Page: 12h
Address: 06h
Register Name: MCLK_PRBS1
Default Value: 77h

Description: Recovered clock for PRBS Checker 3 and 2
Bit(s) Name Description Default Type
M Reserved Reserved (set to default) Ob RIW
[6:4] rclk1_prbs3 000b: PRBS Checker3 selects RCLK from slice0 111b RIW

001b: PRBS Checker3 selects RCLK from slice1
010b: PRBS Checker3 selects RCLK from slice2
011b: PRBS Checker3 selects RCLK from slice3
100b: PRBS Checker3 selects the Reference Clock
101b: Reserved

111b: PRBS Checker3 powered down

[3] Reserved Reserved (set to default) Ob RIW

[2:0] rclk1_prbs2 000b: PRBS Checker2 selects RCLK from slice0 111b RIW
001b: PRBS Checker2 selects RCLK from slice1
010b: PRBS Checker2 selects RCLK from slice2
011b: PRBS Checker2 selects RCLK from slice3
100b: PRBS Checker?2 selects the Reference Clock
101b: Reserved

111b: PRBS Checker2 powered down
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5.9

Page:
Address:

Register Name:

Default Value:

PAGE 1Fh, Broadcast Control

1Fh
Any

Channel Broadcast

00'h

Description: Broadcase page: most of the writeable channel registers (pages 20h-2Fh) can be broadcast written to all channels by writing the corresponding
address in page 1Fh. Itis not possible to read the broadcast registers since they are actually 16 physical registers.
The following ch addrs are not broadcastable:
20h,21h,22h,23h,24h,25h, 93h, 94h, AOh,A1h,A2h,B6h,B7h,B8h
Bit(s) Name Description Default Type
[7:0] Any 0000 0000b: Setting page to 1F, facilitates global write to slice registers 0000 0000b RIW
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5.10 PAGE 20h to 2Fh, Channel [15:0] Rx Control
Page: HEX( 32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 10h
Register Name: chan_test
Default Value: 00'h
Description: channel self tests
Bit(s) Name Description Default Type
[7:2] Reserved Reserved (set to default) 00 0000b RIW
1] los_clk_pd Ob: Normal operation 0b RIW
1b: Channel N LOS clock powered down
[0] selftest_en Ob: Normal operation Ob RIW
1b: Channel N Self test enabled
Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 12h
Register Name: ch powerdown
Default Value: 30'h
Description: channel power down
Bit(s) Name Description Default Type
M ch powerdown Ob: Normal operation Ob RIW
1b: Channel N powered down
[6:0] Reserved Reserved (set to default) 011 0000b RIW
Page: HEX( 32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 37h
Register Name: squelch level
Default Value: 00'h
Description: TX squelch control and channel inversion
Bit(s) Name Description Default Type
[7:2] Reserved Reserved (set to default) 00 0000b RIW
[1:0] squelch level 00b: Channel N, Tx Squelch level set to CM 00b R/W
01b: Reserved
10b: Channel N, Tx Squelch level set to LOW
11b: Channel N, Tx Squelch level set to HIGH
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Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 51h
Register Name: FREQ ACQ2
Default Value: 00'h
Description:
Bit(s) Name Description Default Type
[ lock detect pd Ob: Power down lock detect Ob RIW
[6] select FA mode | Ob: Select pll mode Ob RIW
[5:4] Reserved Reserved (set to default) 00b RIW
[3:0] vetrl LOL Ob: Lock threshold adjust (1h=min, fh=max) Ob R/W
NOTES:
1. Adjusts tolerance to input sinusoidal jitter.
Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 52h
Register Name: SMART POWER
Default Value: 00'h
Description:
Bit(s) Name Description Default Type
[7:5] set_state 000b: Normal Operation Ob RIW
001b: State machine stops at frequency acquisition state with PLL
010b: State machine stops at phase acquisition state with ADEQ + CDR
011b: State machine stops at phase acquisition state with DFE + CDR
100b: State machine stops at frequency acquisition state with VCO sweep
101b: Force state machine to stop at phase acquisition state with ADEQ + CDR
110b: Force state machine to stop at phase acquisition state with DFE + CDR
111b: Reserved
[4:1] Reserved Reserved (set to default) Ob RIW
[0] smart_pwr Ob: Normal operation, smart power enabled Ob RIW
1b: Channel N smart power disabled
NOTES:
1. Adjusts tolerance to input sinusoidal jitter.
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Page: HEX(32 +n*1)n=0...15

20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 53h

Register Name: FREQ ACQ4
Default Value: 00'h

Description: Reading the value of the channel state machine
Bit(s) Name Description Default Type
[7:5] Reserved Reserved 000b R
[4] LOL 0b: LOL disabled 0b R
1b: LOL enabled
[3] Reserved Reserved Ob R
[2:0] Freq Acq state 000b: Reset state 000b R

001b: FA with PLL
010b: CDR with ADEQ
011b: CDR with DFE
100b: FA with sweeping
101b: Reserved

11xb: Reserved

Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 61h

Register Name: CDR REG2
Default Value: 00'h

Description:

Bit(s) Name Description Default Type
[7:6] Reserved Reserved 00b R
[5:4] CDRCP 00b: Charge pump compensation multiplier x1 00b R/W

compensation 01b: Charge pump compensation multiplier x2
10b: Charge pump compensation multiplier x0.5
11b: Charge pump compensation multiplier x8
[3:0] Reserved Reserved 0000b R
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Page: HEX(32 +n*1)n=0...15

20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 62h

Register Name: CDR REG3
Default Value: 3Ch

Description:
Bit(s) Name Description Default Type
[7:6] veo div 00b: Channel N, VCO div1 00b R/W
01b: Channel N, VCO div2
10b: Channel N, VCO div4
11b: Channel N, VCO div8
[5:4] ictrl_gm_coarse 00b: Channel N, gm buffer current multiplier x1 11b RIW
01b: Channel N, gm buffer current multiplier x2
10b: Channel N, gm buffer current multiplier x0.5
11b: Channel N, gm buffer current multiplier x0.25
[3:0] ictrl_gm_fine 0111b: CDR gm buffer current adjust +20% 1100b R/W
1111b: CDR gm buffer current adjust -15%)
Page: HEX( 32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 65h

Register Name: CDR REG4
Default Value: 08'h

Description:
Bit(s) Name Description Default Type
n Reserved Reserved (set to default) Ob RIW
[6] set clk test Ob: Normal operation 0b RIW
1b: Drive clk/2 to xpt (Slice specific register even if appears on both pages)
[6:3] sel vco 000b: Reserved 001b RIW

001b: Channel N, VCO select: High range (24-29G)
010b: Channel N, VCO select: Mid range (19-24G)
100b: Channel N, VCO select: Low range (14-19G)
All other reserved

[2] pd qclk Ob: Normal operation Ob RIW
1b: Power down of Qclk generation (Slice specific register even if appears on both pages)

1] vCo core test Ob: Normal operation Ob RIW
1b: Enable vco core test (Slice specific register even if appears on both pages)

[0] Reserved Reserved (set to default) Ob RIW
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Page: HEX(32 +n*1)n=0...7
20h 21h 22h 23h 24h 25h 26h 27h
Address: 80h
Register Name: LOS REG1
Default Value: 00'h
Description: Loss of signal control register#1 controling los circuit power down & hysterisis
Bit(s) Name Description Default Type
[ pd los 0Ob: Normal operation 0b RIW
1b: Power down LOS cct
[6] los test enable Ob: Normal operation Ob RIW
1b: Enable LOS test signals to atp
5] los hystresis disable | Ob: Normal Operation, LOS hysteresis enabled Ob RIW
1b: hysteresis disabled
[4] los force hysteresis | Ob: Normal operation Ob RIW
1b: Force LOS hysteresis
[3] los hysteresis level | Ob: LOS hysteresis 1.5dB Ob RIW
1b: LOS hysteresis 2.5dB
[2:1] Reserved Reserved (set to default) 00b RIW
[0] never squelch 0Ob: Normal operation 0b RIW
1b: Never squelch
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Page: HEX(32 +n*1)n=0...15

20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 81h

Register Name: LOS REG2
Default Value: 07'h

Description: Loss of signal control register#2; select data-rate, los time constnat, los calibration, and los threshold adjustment
Bit(s) Name Description Default Type
M low datarate 0Ob: LOS configured for high datarate (>14G) Ob RIW
0Ob: LOS configured for low datarate (<14G)
[6] los time constant | Ob: LOS time constant 1us, Ob RIW

0Ob: LOS time constant 5us)

[5] los cal restart Ob: Normal operation Ob RIW
1b: Restart los calibration

[4] force los cal Ob: Normal operation Ob RIW
1b: Force los calibration

[3:0] los threshold 0000b: LOS Threshold 15mV 0111b RW
0001b: LOS Threshold 20mV

0111b: LOS Threshold 50mV (default)
1000b: LOS Threshold 60mV

1101b: LOS Threshold 120mV
1110b: LOS Threshold 135mV
1111b: LOS Threshold 150mV

Page: HEX( 32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 83h

Register Name: LOS CAL1
Default Value: 00'h

Description:
Bit(s) Name Description Default Type
M eyemon calibrate | Ob: Normal operation 0b R
1b: Eye monitoring calibration
[6] LOS alarm Ob: Normal operation Ob R
1b: LOS event
[5:0] los cal valout 00 0000b: LOS cal value readout (1) 00 0000b R
NOTES:
1. Bit<5>is polarity, bit<0> is Isb.
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Page: HEX(32 +n*1)n=0...15

20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 92h

Register Name:  AFE
Default Value: 00'h

Description: Rx DC or AC coupling
Bit(s) Name Description Default Type
M Reserved Reserved (set to default) Ob R
[6] dc_ac 0Ob: AC coupling is selected for Rx Ob R
1b: DC coupling is selected for Rx

[5:0] Reserved Reserved (set to default) 00 0000b R

Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh

Address: A1h

Register Name: EYEMON_CALVAL
Default Value: 00h

Description: Eyemon coarse calibration value
Bit(s) Name Description Default Type
[7:6] Reserved Reserved (set to default) 00b RIW
[5:0] cal_val_in 00 0000b: Eyemon cal delay shift (1) 00 0000b RIW
NOTES:
1. Coarse dIl delay adjustment to be used during calibration to center the fine-tune delay range (32h<5:0>). The rnage on this dac is 4x that of the fine tune.

Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: A2h

Register Name: EYEMON_CTRL
Default Value: 00h

Description: Eyemon phase adjust value
Bit(s) Name Description Default Type
[7:6] Reserved Reserved (set to default) 00b RIW
[5:0] dil_ctrl 00 0000b: Eyemon phase adjust value (1) 00 0000b RIW
NOTES:
1. Fine phase adjustment to be used (after successful calibration) to step through phases for eye build-up. Range is ~1.3Ul.
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Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: B2h
Register Name: PLL_DIV_M_LSB
Default Value: 00'h
Description:
Bit(s) Name Description Default Type
[7:0] pll_div_m_Isb 0000 0000b: PLL div by m (LSB) 0000 0000b R/W
NOTES:
1. 00H & 01h are both equal divide-by-1 ratios (div0=div1), 02h,03h,04,05h,05h,06h,07h are reserved. Next valid divide ratio is 08h=div8.
2. Ideally set o/p of divider to 1MHz in FA mode for good accuracy (e.qg. for a 100MHz refck, div-ratio=100).
Page: HEX(32 +n*1) n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: B3h
Register Name: PLL_DIV_M_MSB
Default Value: 00'h
Description:
Bit(s) Name Description Default Type
[7:1] Reserved Reserved (set to default) 000 0000b RIW
[0] pll_div_m_msb Ob: PLL div by m (MSB) Ob R/W
NOTES:
1. 00H & 01h are both equal divide-by-1 ratios (div0=div1), 02h,03h,04,05h,05h,06h,07h are reserved. Next valid divide ratio is 08h=div8.
2. Ideally set o/p of divider to 1MHz in FA mode for good accuracy (e.g. for a 100MHz refck, div-ratio=100).
Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: B4h
Register Name: PLL_DIV_N_LSB
Default Value: 00'h
Description: PLL N divider value<7:0>
Bit(s) Name Description Default Type
[7:0] pll_div_n Isb 0000 0000b: PLL div by n (LSB) 0000 0000b R/W
NOTES:
1. PLL feedback divider. Frequency at PFD is fvco/(8*n).
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Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: B5h
Register Name: PLL_DIV_N_MSB
Default Value: 00'h
Description: PLL N divider value<11:8>
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b RIW
[3:0] pll_div_n msh 0000b: PLL div by n (MSB) 0000b RIW
NOTES:
1. PLL feedback divider. Frequency at PFD is fvco/(8*n).
Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: B6h
Register Name: PLL_REG1
Default Value: 00'h
Description: PLL control1
Bit(s) Name Description Default Type
[7:5] Reserved Reserved (set to default) 000b R
[4:0] pll_icp_set 0 0000b: icp set to 0 0000b R
1 1111b: icp set to
Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: B8h
Register Name: PLL_REG2
Default Value: 43h
Description: PLL control2
Bit(s) Name Description Default Type
n clk_div_64 Ob: Normal Operation Ob R
1b: PLL output buffer enabled
[6:5] pll_rclk_div 00b: Monitor clock frequency div1 10b R
01b: Monitor clock frequency div16
10b: Monitor clock frequency div32
11b: Monitor clock frequency div64
[4:3] Reserved Reserved (set to default) 00b R
[2:0] pll_ressistor 000b: resistor set to 011b R
111b: resistor set to
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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5.11 PAGE 20h to 2Fh, Channel [15:0] Tx Control

Page: HEX( 32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 30h

Register Name: TX CNTLO
Default Value: 80'h

Description: TX slew & squelch control
Bit(s) Name Description Default Type
n offset enable Ob: Disable tx offset automatic cancellation 1b RIW
Ob: Enable tx offset automatic cancellation
[6] force offset mid | Ob: Force offset cancellation to mid point (1,2) Ob RIW
[5] force offset min Ob: Force offset cancellation to lowest point (1,2) 0b RIW
[4] force offset max | Ob: Force offset cancellation to max point (1,2) Ob RIW
[3] slow slew enable2 | Ob: Enable slow slew option2 Ob RIW
2] slow slew enable1 | Ob: Enable slow slew option1 Ob RIW
M1 squelch enable | Ob: Enable squelch (4) Ob RIW
[0] force mute Ob: Force mute Ob RIW
NOTES:

1. Bit7, offset enable must be set to "1" for this control to be effective. These coarse programmabilty bits over-ride the automatic offset cancellation.
2. Only one of these bits <6:4> can be active at a time, otherwise an invalid state results.

3. Enable1 providing ~2x slew degradation compared to enable2. Both bits can be active together.

4

Enables squelching to CM in the event of a force_mute (bit<0>) and a LOS/OOB event, the never_squelch bit (36h<1>) must be inactive during a los/oob
squelch to CM. If squelching to hi/lo in event of oob/los/jtag this bit should be set to 0, and squelch_Ivl is set appropriately to 10b or 11b (36h<3:2>).

Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 33h

Register Name: TX post
Default Value: 00'h

Description: TX post-cursor de-emphasis setting
Bit(s) Name Description Default Type
[7:5] Reserved Reserved (set to default) 000b RIW
[4:0] post de-emph 0 0000b: Post cursor de-emphasis magnitude (1) 0 0000b RIW
NOTES:
1. 1LSB= 2.4% magnitude change in peak-to-settled value; DAC straight binary decode. Oh=0dB, 1f=12dB.
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Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 34h
Register Name: TX pre
Default Value: 00'h
Description: TX pre-cursor de-emphasis setting
Bit(s) Name Description Default Type
[7:5] Reserved Reserved (set to default) 000b RIW
[4:0] pre de-emph 0 0000b: Pre cursor de-emphasis magnitude min (1) 0 0000b RIW
NOTES:
1. 1LSB=1.2% magnitude change in peak-to-settled value; DAC straight binary decode. 0h=0dB, 1f=4dB.
Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 35h
Register Name: TX swing
Default Value: 28'h
Description: TX output swing magnitude setting
Bit(s) Name Description Default Type
[7:6] Reserved Reserved (set to default) 00b RIW
[5:0] tx swing 10 1000b: Tx swing magnitude (1) 10 1000b RIW
NOTES:
1. 1LSB=16mV; Range = 170mV to 1200mV ppd; DAC straight binary decode. Default is 800mV.
Page: HEX(32 +n*1)n=0...15
20h 21h 22h 23h 24h 25h 26h 27h 28h 29h 2Ah 2Bh 2Ch 2Dh 2Eh 2Fh
Address: 36h
Register Name: TX spare
Default Value: 00'h
Description: TX squelch control and channel inversion
Bit(s) Name Description Default Type
[7:2] Reserved Reserved (set to default) 00 0000b RIW
M1 pd_tx Ob: Power down tx buffer Ob RIW
[0] chinvert Ob: Invert polarity of channel Ob RIW
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5.12 PAGE 30h to 33h, Slice[3:0] Control
Page: HEX(96 +n*1) n=0...3
30h 31h 32h 33h
Address: 00h
Register Name: GEN PLL DIV M LSB
Default Value: 10'h
Description:
Bit(s) Name Description Default Type
[7:0] gen_pll_div_m_Isb | 0000 0000b: PLL div by m (LSB) 0001 0000b R/W
NOTES:
1. 00H & 01h are both equal divide-by-1 ratios (div0=div1), 02h,03h,04,05h,05h,06h,07h are reserved. Next valid divide ratio is 08h=div8.
2. Ideally set o/p of divider to 1MHz in FA mode for good accuracy (e.g. for a 100MHz refck, div-ratio=100).
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 01h
Register Name: GEN PLL DIV M MSB
Default Value: 00'h
Description:
Bit(s) Name Description Default Type
[7:1] Reserved Reserved (set to default) 000 0000b RW
[0] gen_pll_div_m_msb Ob: PLL div by m (MSB) Ob RW
NOTES:
1. 00H & 01h are both equal divide-by-1 ratios (div0=div1), 02h,03h,04,05h,05h,06h,07h are reserved. Next valid divide ratio is 08h=div8.
2. Ideally set o/p of divider to 1MHz in FA mode for good accuracy (e.qg. for a 100MHz refck, div-ratio=100).
Page: HEX( 96 + n*1)n=0...3
30h 31h 32h 33h
Address: 02h
Register Name: GEN PLL DIV N LSB
Default Value: A5'h
Description: PLL N divider value<7:0>
Bit(s) Name Description Default Type
[7:0] gen_pll_div_nisb | 0000 0000b: PLL div by n (LSB) 1010 0101b R/W
NOTES:
1. PLL feedback divider. Frequency at PFD is fvco/(8*n).
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 03h
Register Name: GEN PLL DIV N MSB
Default Value: 00'h
Description: PLL N divider value<11:8>
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b RIW
[3:0] gen_pll_div_nmsb | 0000b: PLL div by n (MSB) 0000b RIW
NOTES:
1. PLL feedback divider. Frequency at PFD is fvco/(8*n).
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 04h
Register Name: GEN PLL REG1
Default Value: 00'h
Description: PLL Control
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b RIW
[3:0] gen_pll_div_n msb | 0000b: PLL set icp 0000b RIW
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 08h
Register Name: GEN CDR REG2
Default Value: 3Ch
Description:
Bit(s) Name Description Default Type
[7:6] gen_vco_div 00b: Per ch VCO div ratio value (1) 00b RIW
[5:4] gen_ictrl_gm_coarse 00b: CDR gm buffer current multiplier (00b=x1, 01b=x2, 10b=x0.5, 11b=x8) 11b RIW
[3:0] gen_ictrl_gm_fine 0000b: CDR gm buffer current adjust (7h=+20%, th=-15%) 1100b R/W
NOTES:
1. 0(Divby 1), 1 (div by 2), 2 (div by 4), 3 (div by 8).
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 0Ah
Register Name: GEN CDR REG4
Default Value: 08'h
Description:
Bit(s) Name Description Default Type
[7:6] Reserved Reserved (set to default) Ob RW
[5:3] gen_sel_vco 000b: Reserved 001b RW
001b: Aux Channel N, VCO select: High range (24-29G)
010b: Aux Channel N, VCO select: Mid range (19-24G)
100b: Aux Channel N, VCO select: Low range (14-19G)
All other reserved
[2:0] Reserved Reserved (set to default) Ob RIW
Page: HEX(96 +n*1) n=0...3
30h 31h 32h 33h
Address: 20h
Register Name: COUNT EVEN PRBS
Default Value: 00'h
Description: Error counter for all even bits in PRBS Checker
Bit(s) Name Description Default Type
[7:0] PRBS EVEN 0000 0000b: PRBS EVEN MIN COUNT 0000 0000b R
COUNT 1111 1111b: PRBS EVEN MAX COUNT
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 21h
Register Name: COUNT ODD PRBS
Default Value: 00'h
Description: Error counter for all odd bits in PRBS Checker
Bit(s) Name Description Default Type
[7:0] PRBS ODD 0000 0000b: PRBS ODD MIN COUNT 0000 0000b R
COUNT 1111 1111b: PRBS ODD MAX COUNT
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Page:

Address:
Register Name:
Default Value:

HEX( 96 + n*1) n=0...3

30h 31h 32h 33h
22h

PRBS CHKR CNTLO

00'h

Description: PRBS checker control register0
Bit(s) Name Description Default Type

[ Reserved Reserved Ob R

5] prbs chkr reset Ob: PRBS checker reset Ob RIW
1b: Counter is reset

[5] prbs chkr cnt reset | Ob: Counter is not reset 0b RIW
1b: Counter is reset

[4] prbs chkr freeze | Ob: No suspension to counting Ob RIW
1b: Suspends counting

[3] prbs chkr_en Ob: Prbs chkr en 0b RIW
1b: Prbs chkr disable

[2] prbs chkr polarity | Ob: Prbs chkr polarity not changed Ob RIW
1b: Prbs chkr polarity flip

1] prbs chkr select | Ob: LFSR mode=0 open loop out of sync 0b RIW
1b: Closed loop in sync

[0] Reserved Reserved (set to default) Ob RIW
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 23h
Register Name: PRBS CNTL1
Default Value: 00'h

Description: PRBS checker & generator control register
Bit(s) Name Description Default Type
71 prbs chkr extn Ob: Counter reset extended one clk cycle Ob RIW
enable 1b: No extension to counter reset
[6:5] Reserved Reserved (set to default) 00b RIW
[4] prbs gen reset Ob: Prbs gen & chkr not reset Ob RIW
1b: Prbs gen & chkr reset
[3] prbs gen en Ob: Prbs gen disabled Ob RIW
1b: Prbs gen enabled
2] prbs gen select | Ob: Prbs31 pattern selected Ob RIW
1b: Prbs9 pattern selected
M1 prbs chkr cntr extn | Ob: Counter normal operation Ob RIW
rst 1b: Counter is reset (and extended if <7> active)
[0] prbs chkr dly cntl | Ob: Select fsm delay adjust (24h[3:0]) Ob RIW
1b: Select manual cntl (25h[3:0])
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 26h
Register Name: PRBS CNTL4
Default Value: 00'h
Description: PRBS checker sync error indication, mode selection, & status indication.
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b RIW
[3] prbs chkr sync error | Ob: Sync valid Ob R
1b: Receiver unable to maintain sync
[2] prbs chkr mode | Ob: Delay calibration Ob RIW
1b: Error measurement
1] prbs chkr done 0b: Fsm running or disabled Ob R
1b: Fsm process is complete
[0] prbs chkr run Ob: Cancel current process and enable manual interface mode Ob R/W
1b: Change from 0 to 1 starts the process selected by "prbs chkr mode"
95
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 27h
Register Name: PRBS CNTL5
Default Value: 00'h
Description: PRBS checker problem indication and runtime selection
Bit(s) Name Description Default Type
[ prbs chkr closed | Ob: Error free window found in delay cal mode Ob R
eye 1b: No error free point exists in delay cal mode
[6] prbs chkr anomaly | Ob: Indicates normal result Ob R
1b: Indicates presence of unexpected result
[5:0] prbs chkr timer 00 0000b: Controls amount of time used to measure prbs errors (00h=66ns, max 00 0000b RIW
38h=152yrs)
11 1000b: Max amount of time to measure prbs errors
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 29h
Register Name: PRBS CHKR Error LSB
Default Value: 00'h
Description: PRBS checker error count (LSB)
Bit(s) Name Description Default Type
[7:0] PRBS CHKR Error | 0000 0000b: Reports number of errors measured at the FSM adj point 0000 0000b R
LSB 1111 1111b: Max number of errors measured at the FSM adj point
Page: HEX(96 +n*1) n=0...3
30h 31h 32h 33h
Address: 2Ah
Register Name: PRBS CHKR Error MSB
Default Value: 00'h
Description: PRBS checker error count (MSB)
Bit(s) Name Description Default Type
[7:0] PRBS CHKR Error | 0000 0000b: Reports number of errors measured at the FSM adj point 0000 0000b R
MSB 1111 1111b: Max number of errors measured at the FSM adj point
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 32h
Register Name: CHK PLL DIV M LSB
Default Value: 10'h
Description:
Bit(s) Name Description Default Type
[7:0] chk_pll_div_m_Isb | 0000 0000b: PLL div by m (LSB) 0001 0000b R/W
NOTES:
1. 00H & 01h are both equal divide-by-1 ratios (div0=div1), 02h,03h,04,05h,05h,06h,07h are reserved. Next valid divide ratio is 08h=div8.
2. Ideally set o/p of divider to 1MHz in FA mode for good accuracy (e.qg. for a 100MHz refck, div-ratio=100).
Page: HEX( 96 + n*1)n=0...3
30h 31h 32h 33h
Address: 33h
Register Name: CHK PLL DIV M MSB
Default Value: 00'h
Description:
Bit(s) Name Description Default Type
[7:1] Reserved Reserved (set to default) 000 0000b RW
[0] chk_pll_div_m_msb Ob: PLL div by m (MSB) Ob RW
NOTES:
1. 00H & 01h are both equal divide-by-1 ratios (div0=div1), 02h,03h,04,05h,05h,06h,07h are reserved. Next valid divide ratio is 08h=div8.
2. Ideally set o/p of divider to 1MHz in FA mode for good accuracy (e.g. for a 100MHz refck, div-ratio=100).
Page: HEX(96 +n*1) n=0...3
30h 31h 32h 33h
Address: 34h
Register Name: CHK PLLDIV N LSB
Default Value: A5'h
Description: PLL N divider value<7:0>
Bit(s) Name Description Default Type
[7:0] chk_pll_div_nlsb | 0000 0000b: PLL div by n (LSB) 1010 0101b R/W
NOTES:
1. PLL feedback divider. Frequency at PFD is fvco/(8*n).
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 35h
Register Name: CHK PLL DIV N MSB
Default Value: 00'h
Description: PLL N divider value<11:8>
Bit(s) Name Description Default Type
[7:4] Reserved Reserved (set to default) 0000b RIW
[3:0] chk_pll_div_n msb | 0000b: PLL div by n (MSB) 0000b RIW
NOTES:
1. PLL feedback divider. Frequency at PFD is fvco/(8*n).
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 36h
Register Name: CHK PLL REG1
Default Value: 00'h
Description: CHK PLL control
Bit(s) Name Description Default Type
[7:5] Reserved Reserved (set to default) 000b RIW
[4:0] chk_pll_icp_set 0 0000b: icp set to 0000b RIW
11111b: icp set to
Page: HEX( 96 + n*1)n=0...3
30h 31h 32h 33h
Address: 3Ah
Register Name: CHK CDR REG2
Default Value: 3Ch
Description:
Bit(s) Name Description Default Type
[7:6] chk_vco_div 00b: Per ch VCO div ratio value (1) 00b R/W
[5:4] chk_ictrl_gm_coarse 00b: CDR gm buffer current multiplier (00b=x1, 01b=x2, 10b=x0.5, 11b=x8) 11b RIW
[3:0] chk_ictrl_gm_fine 0000b: CDR gm  buffer current adjust (7h=+20%, fh=-15%) 1100b R/W
NOTES:
1. 0(Divby 1), 1 (div by 2), 2 (div by 4), 3 (div by 8).
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 3Ch
Register Name: CHK CDR REG4
Default Value: 08'h
Description:
Bit(s) Name Description Default Type
[7:6] Reserved Reserved (set to default) 00b RW
[5:3] chk_sel_vco 000b: Reserved 001b RW
001b: PRBS Checker N, VCO select: High range (24-29G)
010b: PRBS Checkerl N, VCO select: Mid range (19-24G)
100b: PRBS Checkerl N, VCO select: Low range (14-19G)
All other reserved
[2:0] Reserved Reserved (set to default) 000b RIW
Page: HEX(96 +n*1) n=0...3
30h 31h 32h 33h
Address: 40h
Register Name: CHK FREQ ACQ1
Default Value: 00'h
Description: Reading the value of the channel state machine
Bit(s) Name Description Default Type
n lock_det_prbs_gen Ob: PRBS Gen PLL lock detect Ob R
[6:5] Reserved Reserved 00b R
[4] chk_lol 1b: Lol active Ob R
[3] Reserved Reserved Ob R
[2:0] chk_freq_acq_state 000b: State (Oh=reset state, 01h=FA with PLL, 02h=CDR with ADEQ, 03h=CDR with 000b R
DFE, 04h=FA with sweeping)
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 42h
Register Name: CHK FREQ ACQ2
Default Value: 00'h
Description:
Bit(s) Name Description Default Type
M Reserved Reserved (set to default) Ob RIW
[6] chk select FA mode | Ob: Select pll mode Ob RIW
[5:4] Reserved Reserved (set to default) 00b RIW
[3:0] chk vetrl LOL 0000b: Lock threshold adjust (1h=min, fh=max) 0000b RIW
NOTES:
1. Adjusts tolerance to input sinusoidal jitter.
Page: HEX( 96 + n*1)n=0...3
30h 31h 32h 33h
Address: 43h
Register Name:  CHK FREQ ACQ3
Default Value: 40'h
Description:
Bit(s) Name Description Default Type
[7:5] chk_set state 000b: PRBS Checker N, state set to 010b RIW
000b: PRBS Checker N, state set to
[4:0] Reserved Reserved (set to default) 0 0000b RIW
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 50h
Register Name: SLICE CTRL
Default Value: 00'h
Description:
Bit(s) Name Description Default Type
[7:1] Reserved Reserved (set to default) 000 0000b RIW
[0] Reserved Ob: Normal operation Ob RIW
1b: Slice N powered down
MACOM Technology Solutions Inc. (MACOM,) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 52h
Register Name: EYEMON_RESULT
Default Value: 00'h
Description: eye monitor result for selected RX channel
Bit(s) Name Description Default Type
[7:6] Reserved Reserved 00b R
[5:0] eyemon_result 00 0000b: Eyemon result min code 00 0000b R
11 1111b: Eyemon result max code
NOTES:
1. Page33=result for slices 0,1,2, & 3; page32=result for slices 4,5,6, & 7.
Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 53h
Register Name: EYEMON_CNTLO
Default Value: 00'h
Description: EYEMON shared sampler control0 - sampler enable<4>
Bit(s) Name Description Default Type
M Reserved Reserved (set to default) 000b R/W
[6] adc_pdb Ob: Normal operation - ADC sampler powered down 0b RIW
[5:2] adc_swing 00b: Adc input swing (2) 00b RIW
[1:0] adc_clk_sel 00b: Adc tempco (3) 00b R/W
NOTES:
1. Page33=control for slices 0,1,2, & 3; page32=control for slices 4,5,6, & 7;.
2. Adc range adjusted for this expected swing. 00=232mVppd, 01=266mVppd, 10=302mVppd, 11=336mVppd.
3. Adc tempco adjustment in ppm: 00 = 145, 01=240, 10=340, 11=520ppm. ADC ref ladder employs large salicided ploy R's.
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Page: HEX(96 + n*1) n=0...3
30h 31h 32h 33h
Address: 54h
Register Name: MON_CLK
Default Value: 00'h
Description: Monitor clock input selection
Bit(s) Name Description Default Type
[7:3] Reserved Reserved (set to default) 0 0000b RIW
[2:0] mon_clk_sel 000b: Monitor clock input is Rx0 000b RIW
001b: Monitor clock input is Rx1
010b: Monitor clock input is Rx2
011b: Monitor clock input is Rx3
100b: Monitor clock input is PRBS Gen
101b: Monitor clock input is PRBS Checker
11xb: Reserved
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