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1 Overview

The ML4062ALB12A/B-112 is an activeelectrical loopbackhat provides a straightforward
method to test QSFPD ports at every level of thswitch production processThe active
electrical loopback (8B)acts as a fulljeatured QSHPD transceiveand isusedfor testing
QSFMD transceiveports under board level tests

The active electrical loopback includes a transcest@p, where 8xTXchannels and 8xRX
channels are availahl®ata is transmitted from the host to the TX input port of the active
loopback, and retimed signal is received by the host via the RX output port of the active loopback
TheML4062ALB12A/B-112is deal for R&D validation, produon testing, and field tsting. he
ML4062ALB12A/B-112 follows the CMIS Rev B standard and is packaged in standard MSA
housing compatible with all QSER power classes.

1.1 ML4062ALB12A/B-112QSFFDDactive loopbacl{ Key Features
T
1
1
T
1
1
T
T
1
T
T
T

1.2 Recommendedperating Conditions

QSFMD MSA Form Factor

MSA Compatible Configuration and EEPROM
Programmable MSA memory pages

Custom memory maps

I2C Interface

USB Interface

Electricakransceiverchip

Separate daughter card for power spots
Additional programmabl@ower heaters, dissipating up t®W
Twotemperature sensors

Voltage sensor

Cutoff temperature preventing moduleverheating

Parameter Symbol Notes/Conditions
Operating T i o
Temperature a 40 & c
Supply Voltage VCC Main Supply Voltage 3.00 3.3 3.6 \%
onEEE LeEe RL AGCoupled, Differential | 90 | 100 | 110 | X
Resistance
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1.3 Ordering Information

The modulecanbe orderedwith one of the two availabl@eatsink designsas shown in the

table below.
Option Part Number Description
#1¢ Type 2A ML4062ALB12A-112 Type 2A heatsink
#2¢ Type 2B ML4062ALB12B-112 Type 2B heatsink

2 Management Data Interfacgel2C

TheML4062ALB12A/B-112supports the 12C interface

2.1 12C Signalsiddressing and Frame Structure

2.1.1 12C Frame

_ START _ STOP | _ START _

SCL

t HD.STO

I tsusto

-«
it R t HD.DAT t SUDAT E

t BUF

VIH.MIN

SDA In

ViLMAX 7_
[

Figure 1.QSFFDD Timing Diagram

End of Transaction —»

Before initiating a 2wire serial bus communication, provide setup time on the ModSelL line of
all modules on the &vire bus.Do not change the ModSelL line of any module until thevige
serial bus communication is complete and the hold time requirement is satisfied. -Whe 2
serial interface address of the QSBP module is 1010000X (AOh).

In order to allow access to multip@SFFHDD modules on the samewre serial bus, the QSFP

DD pinout includes a ModSelL or module select pin. This pin (which is pulled high or deselected
in the module) must be held lowy the host to select the module of interest and allow
communication oer the 2wire serial interfaceThe moduledoesnot respond to or accept-2

wire serial bus instructions unless it is selected.
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2.1.2 Management Timing Parameters

The timing parameters for the-Wire interface to the QSHPD module are shown in the table

below:
Parameter Symbol Min Max Unit
Clock Frequency fscL 10 1015 kHz
Clock Pulse Width Low tLow 0.35 us
Clock Pulse Width High thigh 0.35 us

Time bus free before new

transmission can start leur 15 us
START Hold Time tHp.STA 0.08 us
START Satp Time tsu.sta 0.4 us
Data In Hold Time tHD.DAT 0.1 us
Data in Setup Time tsu.paT 0.1 us
STOP Satp Time tsu.sto 0.4 us

2.1.3 Memory Specifications

QSFMD memory transaction timings are given in #imvetable.

Parameter Symbol Min Max Unit
Serial Interface Clock Holdoff
G/ t201 {GNBGOK T _clock_hold 125 us
Complete Single Write tWR 40 ms

2.1.4 Device Addressing and Operation

Clock and Data Transition3he SDA pin is normally pulled high with an external device. Data on
the SDA pin maghange only during SCL low time periods. Data changes during SCL high periods
indicate a START or STOP condition. All addresses and data words are serially transmitted to and
from the QSHBD in 8bit words. Every Byte on the SDA line must Beit8 long. Data is
transferred with the most significant bit (MSB) first.

START ConditiorA highto-low transition of SDA with SCL high is a START condition, which must

precede any other command.
STOP ConditiamA lowto-high transition of SDA with SCL high is a STOP condition.
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Acknowledge:After sending each-Bit word, the transmitter releases the SDA line &ore-bit
time, during which the receiver is allowed to pull SDA low (zero) to acknowledge (AGKNh&sat
received each word.

Memory (Management Interface) ReseAfter an interruption in protocol, power loss, or system
reset, the QSFBPD Module management interface can be reset. Memory resét resetsthe
QSFMDD transceiver management interface (to correct a hung kejingall other module
functionality intad.

Device AddressingQSFDD devices require an-tdt device address word following a start
condition to enable a read or write operation. The device address word consists of a mandatory
sequence for the first seven most significant bits in Figure & iShcommon to all QSHD
devices.

MSB LSB
Figure 2QSFFDD Device Address

The eighth bit of the device address is the read/write operating select bit. A read operation is
initiated if this bit is set high and a write operation is initiated if thitds set low. Upon compare

of the device address (with ModSelL in the low state) the €8BF-RModule will output a zero
(ACK) on the SDA line to acknowledge the address.
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2.2 QSFFDD Memory Map
2.2.1 Full Map

LOWER PAGE
00H
D

PAGE 00H

PAGES
PAGE 04H 05H-OFH

em ID,

BANK N PAGES
20H-3FH
BANK 1 PAGES
20H-3FH

BANK 0 PAGES
20H-3FH

;

PAGES
40H-4FH

BANK N PAGES
10H-1FH

BANK 1 PAGES
10H-1FH
BANK 0 PAGES
10H-1FH

L

PAGES BANK 1 PAGES BANK 1 PAGES

50H-9EH 9FH AQH-AFH

BANK 0 PAGES BANK 0 PAGES
9FH AOH-AFH

BANK DEPENDENT PAES BANKS > 0 RESERVED BANK DEPENDENT PAGES

Figure 3:QSFFDD Memory Map

This sectiondefines the Memory Map for QSHMD transceiver used for serial ID, digital
monitoring and certain control functions. The interface is mandatory for all @&F&evices.

The structure of the memory is shown in Figure 3. The memory space is arrangedower,a

single page, address space of 128 bytes and multiple upper address space pages. This structure
permits timely access to addresses in the lower page, e.g. Interrupt Flags and Monitors. Less time
critical entries, e.g. serial ID information and threkl settings are available with the Page Select
function. The structure also provides address expansion by adding additional upper pages as
needed.
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2.2.2 ML4062ALB12A/B-112Memory Ma

LOWER PAGE

Control and
Status
Essentials

PAGE 00H PAGE 01H PAGE 02H PAGE 03H

System ID Advertising Module and User
and Status Lane EEPROM
Threshold
Values

Figure 4implemented Memory Map

2.2.3 MemoryQontent

The table belowshows the memory content.

Address Hex Dec ASCIl MSA Description

LowMemO(00h) 0x18 | 24 Identifier

LowMem 1(01h) 0x50 80 B Revision Compliance

LowMem 2(02h) ox4 4 Flatmem / TWI Max Speed

LowMem 3(03h) 0x00 0 Module State / Softwar@nterrupt

LowMem 4(04h) 0x00 0 Bank 0O flag summary

LowMem 5(05h) 0x00 0 Bank 1 flag summary

LowMem 6(06h) 0x00 0 Bank 2 flag summary

LowMem 7(07h) 0x00 0 Bank 3 flag summary

LowMem 8(08h) 0x00 0 (I::)r?;igz%tr;ll;ﬂgodule FW fault and Module State
LowMem 9(09h) 0x00 0 Latched VCC3.3/Temp Alarm and Warning
LowMem 10(0Ah) 0x00 0 Latched AUX1/2 Alarm and Warning
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Latched Vendor Defined/AUX3 Alarm and

LowMem 11(0Bh) 0x00 0 Warning

LowMem 12(0Ch) 0x00 0 Reserved

LowMem 13(0Dh) 0x00 0 Custom

LowMem 14(0Eh) Internally measured Temperature 2$1SB
LowMem 15(0Fh) Internally measured Temperature 2&SB
LowMem 16(10h) Internally measured Supply 3.3v MSB
LowMem 17(11h) Internally measured Supply 3.3v LSB
LowMem 1823 (12h17h) | 0x00 0

LowMem 24(18h) ITrg(ranrg:IrI;/tl\Sreea;Iusrngetimer Chip

Louttem 25090 e

LowMem 26(1Ah) 0x40 | 64 Software reset / Low power control

LowMem 2738 (1Bh26h) | Ox00 | O

LowMem 39(27h) ox0L 1 Major FW Rev

LowMem 40(28h) Ox2 2 Minor FW Rev

LowMem 4184 (29h-54h) | 0x00 0

LowMem85(55h) 0x04 Media Type

LowMem86(56h) 0x51 Host Interface ID AppSel code 1
LowMem87(57h) OxBF Medialnterface ID AppSel code 1
LowMem88(58h) 0x83 Host and Media Lane Count AppSel code 1
LowMem89(59h) 0x01 Host Lane Assignment Options AppSel code 1
LowMem90(5Ah) Ox4F Host Interface ID AppSel code 2
LowMem91(5Bn) OxBF Medialnterface ID AppSel code 2
LowMem92(5Ch) 0x44 Host and Media Lane Count AppSel code 2
LowMem93(5LCh) 0x11 Host Lane Assignment Options AppSel code 2
LowMem 94(5Eh) 0x11 Host Interface ID AppSel code

LowMem 95(5H) OxBF Media Interface ID AppSel co8e
LowMem96(60h) 0x88 Host and Media Lane Count AppSel c8de
LowMem97(61h) 0x01 Host Lane Assignment Options AppSel cdde
LowMem98(62h) 0x0E Host Interface ID AppSel code
LowMem99(63h) OxBF Media Interface ID AppSel code
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LowMem 100(64h) 0x88 Host and Media Lane Count AppSel cdde
LowMem101(65h) 0x01 Host Lane Assignment Options AppSel cbde
LowMem102(66h) 0x52 Host Interface ID AppSel colle
LowMem103(67h) OxBF Media Interface ID AppSel coBe
LowMem104(68h) 0x88 Host and Media Lane Count AppSel cbde
LowMem105(69h) 0x01 Host Lane Assignment Options AppSel cade
LowMem106(6Ah) 0x50 Host Interface ID AppSel cofle
LowMem107(6Bh) OxBF Media Interface ID AppSel co@e
LowMem108(6Ch) 0x44 Host and Media Lane Count AppSel c6de
LowMem109(6Dh) ox11 Host Lane Assignment Options AppSel acdde
LowMem110(6Eh) 0x0A Host Interface ID AppSel code
LowMem111(6Fh) 0xBF Media Interface ID AppSel code
LowMem112(70h) ox11 Host and Media Lane Count AppSel c@de
LowMem113(71h) OXFF Host Lane Assignment Options AppSel code
LowMem114(72h) 0x05 Host Interface ID AppSel cole
LowMem115(73h) 0xBF Media Interface ID AppSel co8e
LowMem116(74h) ox11 Host and Media Lane Count AppSel c8de
LowMem117(75h) OXFF Host Lane Assignment Options AppSel cdde
LowMem118125(7é-7D) | 0x00

LowMem 126(7Eh) 0x00 0 Bank Select Byte

LowMem127(7Fh) 0x00 0 Page Select Byte

Page00 128(80h) 0x18 | 24 Identifier

Page00 129(81h) 0x4D | 77 Vendor Name

Page00 130(82h) 0x55 | 85 Vendor Name

Page00 131(83h) 0x4C | 76 Vendor Name

Page00 132(84h) 0x54 | 84 Vendor Name

Page00 133(85h) 0x49 | 73 Vendor Name

Page00 134(86h) 0x4C | 76 Vendor Name

Page00 135(87h) 0x41 | 65 Vendor Name

Page00 136(88h) Ox4E | 78 Vendor Name
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Page00 137(89h) 0x45 | 69 E | Vendor Name
Page00 138(8Ah) 0x20 | 32 Vendor Name
Page00 139(8Bh) 0x20 | 32 Vendor Name
Page00 140(8Ch) 0x20 | 32 Vendor Name
Page00 141(8Dh) 0x20 | 32 Vendor Name
Page00 142(8Eh) 0x20 | 32 Vendor Name
Page00 143(8Fh) 0x20 | 32 Vendor Name
Page00 144(90h) 0x20 | 32 Vendor Name
Page00 145(91h) 0x00 0 Vendor OUI
Page00 146(92h) 0x00 0 Vendor OUI
Page00 147(93h) 0x00 0 Vendor OUI
Page00 148(94h) 0x34 | 52 4 Vendor PN
Page00 149(95h) 0x30 | 48 0 | Vendor PN
Page00 150(96h) 0x36 | 54 6 Vendor PN
Page00 151(97h) 0x32 | 50 2 Vendor PN
Page00 152(98h) 0x41 | 65 A | Vendor PN
Page00 153(99h) 0x4C | 76 L Vendor PN
Page00 154(9Ah) 0x42 | 66 B | Vendor PN
Page00 155(9Bh) 0x31 | 49 1 Vendor PN
Page00 156(9Ch) 0x32 | 50 2 | Vendor PN
Page00 157(9Dh) 0x42 | 66 B | Vendor PN
Page00 158(9Eh) 0x31 | 49 1 Vendor PN
Page00 159(9Fh) 0x31 | 49 1 Vendor PN
Page0Q0160(A0h) 0x32 | 50 2 | Vendor PN
Page00 161(A1h) OXE | 46 . Vendor PN
Page00 162(A2h) 0x33 | 51 3 Vendor PN
Page00 163(A3h) 0x30 | 48 0 Vendor PN
Page00 164(A4h) 0x31 | 49 1 Vendor Rev
Page00 165(A5h) 0x30 | 48 0 Vendor Rev
Page00 166(A6h) 0x20 | 32 Vendor SN
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Page00 167(A7h) 0x20 | 32 Vendor SN
Page00 168(A8h) 0x20 | 32 Vendor SN
Page00 169(A9h) 0x20 | 32 Vendor SN
Page00 170(AAh) 0x20 | 32 Vendor SN
Page00 171(ABh) 0x20 | 32 Vendor SN
Page00 172(ACh) 0x20 | 32 Vendor SN
Page00 173(ADh) 0x20 | 32 Vendor SN
Page00 174(AEh) 0x20 | 32 Vendor SN
Page00 175(AFh) 0x20 | 32 Vendor SN
Page00 176(B0h) 0x20 | 32 Vendor SN
Page00 177(B1h) 0x02 | 32 Vendor SN
Page00 178(B2h) 0x20 | 32 Vendor SN
Page00 179(B3h) 0x20 | 32 Vendor SN
Page00 180(B4h) 0x20 | 32 Vendor SN
Page00 181(B5h) 0x20 | 32 Vendor SN
Page00 182(B6h) 0x32 50 2 Date Code
Page00 183(B7h) 0x32 50 2 Date Code
Page00 184(B8h) 0x30 | 48 0 Date Code
Page00 185(B9h) 0x39 | 57 9 Date Code
Page00 186(BAh) 0x30 | 48 0 Date Code
Page00 187(BBh) Ox3L | 49 1 DateCode
Page00 188(BCh) 0x30 | 48 0 Date Code
Page00 189(BDh) 0x31 | 49 1 Date Code
Page00 190(BEh) 0x00 0 CLEI Code
Page00 191(BFh) 0x00 0 CLEI Code
Page00 192(C0h) 0x00 0 CLEI Code
Page00 193(C1h) 0x00 0 CLEI Code
Page00 194(C2h) 0x00 0 CLECode

Page00 195(C3h) 0x00 0 CLEI Code
Page00 196(C4h) 0x00 0 CLEI Code
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Page00 197(C5h) 0x00 0 CLEI Code

Page00 198(C6h) 0x00 | O CLEI Code

Page00 199(C7h) 0x00 0 CLEI Code

Page00 200(C8h) OxEO | 224 ? Module Power Characteristics
Page0®01(C9h) 0x78 | 120 ] Module Power Characteristics
Page00 202(CAh) 0x00 0 Cable assembly length
Page00 203(CBh) 0x00 0 Media Connector Type
Page00 204(CCh) 0x0 0 Copper Cable Attenuation
Page00 205(CDh) 0x 0 Copper Cable Attenuation
Page00 206(CEh) 0x0 0 Copper Cable Attenuation
Page00 207(CFh) 0x00 0 Copper Cable Attenuation
Page00 208(D0h) 0x00 0 Copper Cable Attenuation
Page00 209(D1h) 0x00 0 Copper Cable Attenuation
Page00 210(D2h) 0x00 0 Cable Assembly Lane Information
Page00 211(D3h) 0x00 0 Cable Assembly Lane Information
Page00 212(D4h) 0x00 0 Media Interface Technology
Page00 21220 (D5hRDCh)| 0x00 0 Reserved

Page00 221(DDh) 0x00 0 Custom

Page00 222(DEh) 0x50 | 80 Checksum

Page00 223 (DFh) 0x00 0 Custom Info NV

Page00 22 (Eth) Unique ID

Page00 23-255 E1h-FFH) | 0x00 | O

Page01 128(80h) 0x00 0 Inactive Major FW Rev
Page01 129(81h) 0x00 0 Inactive Minor FW Rev
Page01 130(82h) Oxo4 4 Module Major HW Rev
Page01 131(83h) 0x0L 1 Module Minor HW Rev
Page01 132(84h) 0x00 0 link length SMF

Page01 133(85h) 0x00 0 link length (OM5)

Page01 134(86h) 0x00 0 link length (OM4)

Page01 135(87h) 0x00 0 link length (OM3)
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Page01 136(88h) 0x00 0 link length (OM2)

Page01 137(89h) 0x00 0 Reserved

Page01 138(8Ah) 0x00 0 Nominal Wavelength

Page01 139(8Bh) 0x00 0 Nominal Wavelength

Page01 140(8Ch) 0x00 0 Wavelength Tolerance

Page01 141(8Dh) 0x00 0 Wavelength Tolerance

Page01 142(8Eh) 004 36 Iargs(laerzwsei:;ed Management Interface features
Page01 143(8Fh) OXDF | 223 | 2 g{’ﬁ?;ﬁ:‘;ﬁgﬁfgﬂggemem IS
Page01 144(90h) 067 | 87 fgﬁfénse;‘éi‘;r'x;gggemem MIEES
Page01 145(91h) 0xo4 4 Module Characteristics advertising
Page01 146(92h) Ox55 | 85 U Module Characteristics advertising
Page01 147(93h) 0xD8 | 216 ? Module Characteristics advertising
Page01 148(94h) 0x00 0 Module Characteristics advertising
Page01 149(95h) 0x00 0 Module Characteristics advertising
Page01 150(96h) 0x91 | 145 ? Module Characteristics advertising
Page01 151(97h) 0x00 0 Module Characteristics advertising
Page01 152(98h) 0x00 0 Module Characteristics advertising
Page01 153(99h) OxF0 | 240 RXOUT Amplitude levels supported
Page01 154(9Ah) Ox77 | 119 RXOUT post and prirsor value supported
Page01 155(9Bh) 0x0L 1 Implemented Controls advertising
Page01 156(9Ch) 0x(3 8 Implemented Controls advertising
Page01 157(9Dh) 0x00 0 Implemented Flags advertising
Page01 158(9Eh) 0x00 0 Implemented Flags advertising
Page01 159(9Fh) 0x23 | 35 # Implemented Monitors advertising
Page01 160(A0h) 0x00 0 Implemented Monitors advertising
Page01 161(Alh) Ox(8 8 Implemented Signal Integrity Controls
Page01 162(A2h) oxic | 28 advertising

Page01 16A3n) 0x00 0 CDB Advertisment

Page01 18(A4h) 0x00 0 CDB Advertisment

Page01 16(A5h) 0x00 0 CDB Advertisment
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Page01 16(A6h) 0x00 0 CDBAdvertisment

Page01 16(AT) 0x33 Fnconed Maximum Duraion

Page01 18-175A8h-AFH | 0x00 | 0

Page01 176(B0h) 0x01 1

Page01 177(B1h) oxal | 17

Page01 178(B2h) 0x01 1

Page01 179(B3h) 0x01 | 1

Page01 180(B4h) 0x01 1

Page01181(B5h) ox11 | 17

Page01 182(B6h) OXFF | 255

Page01 183(B7h) OXFF | 255

Page01 184(B8h) OXFF | 255

Page01 185(B9h) OXFF | 255

Page01 186(8h) oxi1 17 ll/lledia Lane Assignment Options AppSel code
Page01 18222(BBRDEh) | 0x00

Page01223(DFh) 0x4B Host Interface ID AppSel cofle

Page01 224(EOh) OxBF Media Interface ID AppSel co@e

Page01 225(E1h) 0x11 Host and Media Lane Count AppSel c8de
Page01 226(E2h) OXFF Host Lane Assignment Options AppSel code
Page01 227(E3h) 0x4C Host Interface ID AppSel code 1

Page01 228(E4h) OxBF Media Interface ID AppSel codé 1

Page01 229(E5h) 0x11 Host and Media Lane Count AppSel cole 1
Page01 230(E6h) OXEE ?c())stLane Assignment Options AppSel code
Page01 23(Erh) 0x41 Host Interface ID AppSel codé 1

Page01 23(E3h) OxBF Media Interface ID AppSel cod# 1

Page01 23(E9h) 0x44 Host and Media Lane Count AppSel cotle 1
Page01 23(EAh) ox11 TfSt LanéAssignment Options AppSel code
Page01 235(EBh) OXFF End of applications

Page01 23&@54(ECH-Eh) | 0x00
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Page01 255(FFh) 0x23 | 35 Checksum
Page02 128(80h) Ox50 80 'II\;IeSnI;perature monitor high alarm threshold
Page02 129(81h) 0x00 0 'Il_'grgperature monitor high alarm threshold
Page02 130(82h) 0x00 0 I/Iesnéperature monitor low alarm threshold
Page02 131(83h) 0x00 0 Igrgperature monitor low alarm threshold
Page02 132(84h) 0d6 | 70 I/Iesnéperature monitor high warnintpreshold
Page02 133(85h) 0x00 0 Igrgperature monitor high warning threshold
Page02 134(86h) OX05 5 ’\;esrgperature monitor low warning threshold
Page02 135(87h) 0x00 0 'Il_'grgperature monitor low warning threshold
Page02 136(88h) 0x8C | 140 ﬁluspé)ly 3.3volt monitor high alarm threshold
Page02 137(89h) OxAO | 160 fggply 3.3v0lt monitor high alarm threshold
Page02 138(8Ah) ox75 | 117 sluSpoIy 3.3v0lt monitor low alarm threshold
Page02 139(8Bh) 0x30 | 48 fggpl)@.?rvolt monitor low alarm threshold
Page02 140(8Ch) O0x8A | 138 tsr’]‘#epspr%%?\’/l‘gthO”itor Qe
Page02 141(8Dh) OXAC | 172 tshlﬁepg]’;l:’;?’gg i GLka
Page02 142(8Eh) 0x77 | 119 iﬂgg’%%i’ﬁos'tlgmomtor [RENTIIE
Page02 143(8Fh) 0x24 | 36 iﬁgg%%i’gg ISR
Page02 144054 (90RFEh) | 0x00 0
Page02 255(FFh) 3D 61 Checksum
Page03 129(81h) 0x00 | O
Page03 130(82h) LCD Presence
Page03131(83h) 0x00 0 User EEPROM
Page03 132(84h) Insertion Counter MSB
Page03 133(85h) Insertion Counter LSB
Page03 134(86h) 0x64 | 100 CutOff temperature
Page03 135(87h) 0x00 | O

Power control registers
Page03 136(88h) 0x00 | O
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Page03L37(89h) 0x00 | O

Page03 138(8Ah) 0x00 | O

Page03 139(8Bh) LPMode/ModSelL State/Edge Detection
Page03 140(8Ch) IntL Control Register

Page03 141(8Dh) 0x13 | 19

Page03 142(8Eh) 0x88 | 136

Page03 143(8Fh) Internally measuredemperature T.3.MSB
Page03 144(90h) Internally measured Temperature TLESB
Page03 14255(91hFFh) | 0x00 0 User EEPROM

2.2.4 Memory Accessibility

The Memory Map registers types are shown in the table below

PageAddress Address Range Type

0-25 RO
LowerPage 26 RW (VR)
27-126 RO
127 RW (VR)
128165 RO
Page 00h 166181 RW (NVR)
182-255 RO
Page 01h 128255 RO
Page 02h 128255 RO
128129 RW (NVR)
130 RO
131 RW (NVR)
132133 RO
Page 03 134140 RW (NVR)
141 RW
142-149 RW(NVR)
150155 RO
156-255 RW (NVR)
Page Dh 128255 RW (VR)
128143 RO
Page Bh 144255 RW (VR)
128 RW (NVR)
Pagel4dh
129255 RO (VR)
Page B8-B7h 128255 RW (NVR)
Page B8 128255 RW (NVR)

_ multilaneinc.com



multiLane, A

2.3 Low Speed Electrical Hardware Pins

In addition to the 2wire serial interface the module has the following low speed pins for control
and status:

ModselL
ResetL
LPMode
IntL
ModPrstL

=4 =4 =8 4 A

2.3.1 ModselL

The ModSelL is an input signal to the module that is pulled up to Vcc in thedZ5/FP@dule.

When heldlow by the host, the module responds tewdre serial communication commands.

The ModSelL allows the use of multiple Q®EPmModules on a singlevidre interface bus. When
a2R{Sf[ A& al A3IKeéZT GKS Y2RdzZ S g Avfire intgffacl NEB &
communication from the host.

2.3.2 ResetL

ResetL, is an actiMdew signal, and must be asserted for longer than the minimum reset pulse
duration to trigger a module reset.

2.3.3 LPMode

LPMode is an input signal to the module from the host, operating with activelbgit. The
LPMode signal is pulled up to Vcc in the QBBRmodule througla 4.75 KOhm resistor. The
LPMode signal intervenes in the Module State Transition (refer to seZ#b2for more details).

2.3.4 IntL

IntL is an output signal. When the IntL signal is asserted Low it indicates a change in module state,
a possible module operational fault or a status critical to the host system.niheignal is de
FAaaSNIOSR al AdKE FFASNI IFf€ aSd AyadSNNYzLIG Fft I =
pull-up resistor orthe Host side).

2.3.5 ModPrstL
a2 Rt NA|

Aa 3 Y
andNBS | 8 aBNHRR

NE dzy RS R
a K

S Y2RdzZ So
Sy (K d

zZfS Aa LK@

U >
N~
PN
D¢ o
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2.4 ML4062ALB12A/B-112 Specific Functions

2.4.1 Module State

The Module State describes modwiede behaviors and properties. TML4062ALB12A/B-112
implements two module stas: ModuleLowPwr and ModuleReady.

The ModuleLowPwr state is a host control state, where the management interface is fully
initialized and operational and the Module is in Low Power mode, where the Power Spots are
deactivated. During this state, the hostay configure the module using the management
interface and memory map. The module state encoding for ModuleLowPwr is 001.

The ModuleReady state is a host control state that indicates that the module is in High Power
mode, and the PWM igctivated. The module state encoding for ModuleReady is 011.

Description
Current state of Module!
LowMem Reg 3| 3~1 Module State 001b=ModuleLowPwr RO

011b= ModuleReady

2.4.2 Module State Transition

The state transition between LeRower and HigiPower is related to three parameters:
1. LowPwRequestSWit¢ software control (forces module into low power mode), register 26
bit 4
2. LowPwrAllowRequestHWIt ¢ software control, register 26 bit 6
3. LPMode; Hardware signal

Accordingo these parameters, the state of the module is defin€dnditions for lowpower and
high-power stateare summarized in the table below.

LowPwiRequestSW LowPwrAllowRequestHW | | pMode
(LowMem Reg 26 bity (LowMem Reg 26 bity

1 X X Low Power
0 1 1 Low Power
0 1 0 High Power
0 0 1 High Power
0 0 0 High Power

2.4.3 Module Global Controls

Module global controls are control aspects that are applicable to the entire module or all
channels in the module.

Address i Description
LowPwrAllowRe Parameter used to control the module power mode
6 (refer to sectior2.4.2)
tHW S
OIS 28 e Default value =1 RW
4 LowPwrReques| 0b = high power mode(default)
SW 1b=Forces modulato low power mode
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Selfclearing bit that causes the module to be reset. T
effect is the same as asserting the reset pin for the
Software appropriate hold time, followed by its dassertion. This
Reset bit is selfclearing.
Ob=not in reset
1b=Software reset

Digital state of Interrupt:
Software

LowMem 3 0 Interruot Ob = Interrupt source is present RO
P 1b= No interrupt source present

2.4.4 Temperature Monitor

TheML4062ALB12A/B-112has3 internal temperature sensorsTwo of them aren the PCBA

bottom layerto continuously monitor the module temperatur@nd the third one is internal to

the Retimer @ip to continuously monitor the chip temperaturénternally measured Module
temperaturesare representedasa A 0 aA3IYy SR (62Qa O2YLIM/BESYy (i
degrees Celsius, yielding a total range 2 7°C to +128C that is considered valid betweedQ°

and +128C.

Address Bit Name Description Type
Page03143 All | Temperature MSB

Internally measured TempSensel (FEoBom)
Page03144 All | Temperature LSB
LowMem14 All | Temperature MSB

Internally measured TempSense2 (PCB Botto| RO
LowMem15 All | Temperature LSB
LowMem?24 All | Temperature MSB

Retimer Chipnternal Temperature Sensor
LowMem25 All | Temperature LSB

The distribution of internal temperature sensors is shown infthere below.

Regl14-144: T.S1

Regl1415: T.&

Figure 5Temperature sensalocation

The temperature lrms and warningsterrupt flags exist in lower page.
Address Bit Name Description Type

3 L-Temp Low Warning | Latched low temperature warning flag

2 L-Temp High Warning | Latched high temperature warning flag
LowMem 9 RO
1 L-Temp Low Alarm Latched low temperature alarm flag

0 L-Temp High Alarm Latched high temperature alarm flag

Note that any interrupt flag when asserted will generate the interrupt. Its state is read from
LowMem Rgister 3 bit 0.
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2.4.5 Voltage Sense

A voltage sense circuit is available in M&4062ALB12A/B-112 that allows to measure the
internal module supplied voltage Vcc, with LSB unit is 0.1 mV.

Address 2] Name Description Type
LowMem16 All | Supply voltage MSB Internally measured supplyoltage
RO
LowMem17 All | Supply voltage LSB Internally measured supply voltage

The Voltage larms and warnings interrupt flags exists in lower page.

Address  Bit Description
L-Vcc3.3v Low Warning| Latched low 3.3 volts supplyltage warning flag

L-Vcc3.3v High Warning Latched low 3.3 volts supply voltage warning flag

RO

LowMem 9

L-Vcc3.3v Low Alarm | Latched low 3.3 volts supply voltage alarm flag

| 01 O N

L-Vcc3.3v High Alarm | Latched low 3.3 volts supply voltage alarm flag

2.4.6 Programmable Power Dissipation and Thermal Emulation

The power spots are distributed on a separate board, a daughter card that is mounted on the
PCBA, which contains only the power spots.

The daughter card contains three thermal spots that laeated relative to the related control
registers settings. The distribution of these spots is shown in the image below (Figure6).

Figure 6Thermal spots distribution

Registers 135, 13@and 137 Page 03 are used to control thmal spots over 12Qhey are &its

data wide registers.

The consumed power changes accordingly when the values of these registers are changed (only
in high power mode). In Lowower mode the module automatically turns off all power spots.

The values written in these regisgeare permanently stored.

The control registers of the thermal spots are shown in the table below:

_ multilaneinc.com



multiLane, A

Address Bit Name Description
Page03 . .
135 7:0 | PWM Controller 1| 6.4W power spot PWM Control Regis{@&3V3_Spots)
Page03 7:0 | PWM Controller 2| 6.4 W power spot PWM Control Regis{eB8V3_Spots RW
136 (NVR)
Page03 . . .
137 7:0 Static Control | 6.4 W power spot PWM Control Regis(EB8V3_Spots

Figure 7 shows a side view of the distribution of thermal s@otd TIMThe yellow shapes are
TIMfor heat conduction to the shell. The TIM conductivity \&/3n.K.

Figure 7Module side view

2.4.7 CutOff Temperature

To avoid overheating the module, a Gdif Temperature is preefined.

The module is continuously monitoring the temperature and check#galue against the Cut

Off temperature. Once the module temperature reaches theaffitemperature, all power spots

will automatically turn off in order to prevent overheating. Once the temperature is 5 degrees
below cutoff value, the PWM goes back to its previous value.

TheML4062ALB12A/B-112is set to its maximum CuDff temperature of85Cby default,and

can be progammed to any value from register 134 of memory p@ge

Address Bit Description
Page03L34 | 7:0 | CutOff temperature | Module CutOff Temperature, LSB = 1 de¢ RW (NVR)

2.4.8 Insertion counter

The Insertion counter contains the number of times the module was plugged in a host. The
insertion counter is incremented every time the module goes in initializing sequence, as it is
nonvolatile it is always saved. The insertion counter can be read fegmters 1320133Page03.

Address Bit Description
Page03132 MSB Insertion Counter MSB

RO

Page03133 LSB Insertion Counter LSB LSB unit = 1 insertion

2.4.9 Alarm and warninthresholds

Each A/D quantity has a corresponding high alarm, dtavm, high warning and low warning
threshold. Thesdactory-preset values allowou to determine when a particular value is
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A N v oA A

SEOSSRAY3 (KS LINBRSTFAYSR fAYAGD 2KAES 201 :
MKHPC 6/ ® bafldieSsediakelofimerioiy $ag&02.

Address Bit Name Default Value Type
Page02128 ALL high temp alarm threshold (MSB)
Page02129 ALL high temp alarm threshold (LSB) woee
Page02130 ALL low temp alarm threshold (MSB) .
Page02131 ALL low temp alarm threshold (LSB) ve
Page02132 ALL high temp warning threshold (MSB)
Page02133 ALL high temp warning threshold (LSB) e
Page02134 ALL low temp warning threshold (MSB)
Page02135 ALL low temp warning threshold (LSB) °ee
Page02136 ALL high volt alarm threshold (MSB) =0
Page02137 ALL high volt alarm threshold (LSB) SOV
Page02138 ALL low volt alarm threshold (MSB)
Page02139 ALL low volt alarm threshold (LSB) SOV
Page02140 ALL high volt warninghreshold (MSB)
Page02141 ALL high volt warning threshold (LSB) oY
Page02142 ALL low volt warning threshold (MSB)
Page02143 ALL low volt warning threshold (LSB) S0V

2.4.10FW and HW Revision

Information about the FW and HW revision are present in Lower Page, registdfy 38d in
page0l registers 1331, respectively, as described in the table below.

Address Bit Description Type \
LowMem39 All Major FW Rev
LowMem40 All Minor FWRev
Page01130 All Major HW Rev "0
Page01131 All Minor HW Rev
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2.4.11Status Register

Register139of page 3 reports the digital state of the QSPP low speed signals.

Address Bit Name Description Type
0 ModSel Digital state of ModSel pin

Page03139 — RO
1 LPMode Digital state of LPMode

Note that when the ModSelL is High the 12C will stop working and the user will read FF from
register 139.

2.4.12Digital State Detection

The module must be able to detect the digital state of the LPMode and Mosi§akls. An 12C
latch register in upper page 03 is latched on both rising and falling edges of the LPMode and
ModSelL signals.

Address Bit Description

| Read Ob: No edge detected

Page03 4 | ModSelL transection Read 1b: Either rising éalling edges detected
139 Write Ob: No effect

5 | LPMode transection \Write 1b: Clear the register

RW

2.4.13Digital Control of IntL

During powerup of the module, IntL is defaulted to negatddhehost canthen set the status of
this signal to any statusirough register 10 in upper page 03.

Address Bit NETE] Description Type
00xb: Normal operation

010b: Force IntL to logic 0, VIntL < Vol(max)

011b: Force IntL to logic 1, VIntL > Voh(min)| (NVR)
1xxb: IntL is trstated

IntL control
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3 High Speed
TheML4062ALB12A/B-112includes a low power 800G retimiansceiver chip. The transceiver

operates at53.125PAM4, Grayoded pattern The default mode of operation is thetimed
loopback mode.

3.1 Advertisement

3.1.1 SupportedAppSel Codes

This paragraph lists the module support#&gpSel codes

o Defaul
Address Name Description
t Value
The MediaType field defines the
LowMem . interpretation of MedialnterfacelD values in
85 Media Type the following ApplicatiorDescriptors. Vs,
In this application it indicates "Active Cables
LowMem .
86 Host Interface ID AppSel code 1 Host Electrical Interface 1D, 800G S C2M 0x51
LowMem ) Media Interface ID, Active Loopback moduls
' XBF
87 Media Interface ID AppSel code 1 as perSFFB024 V4.9 0)
LowMem | Host and Media Lane Count AppSel 8 host lanes and 8 media lanes 0x88
88 code 1
oAz | e L feslsmsi Olaelns A Application begin on the host lane 1 0x01
89 code 1
Lovgl\(;lem Host Interface ID AppSel code 2 HostElectrical Interface ID, 400GAUB C2M| Ox4F
LowMem . Media Interface ID, Active Loopback moduls
91 Media Interface ID AppSel code 2 as per SFB024 V4.9 OxBF
LowMem | Host and Media Lane Count AppSel 4 host lanes and media lanes 0x44
92 code 2
OSSN | s et el O A Application begin on the host laneahd 5 ox11
93 code 2
Lovgl;/rlem Host Interface ID AppSel code Host Electrical Interface IBOOGAUB C2M ox11
LowMem . Media Interface ID, Active Loopback moduls
’ XBF
95 Media Interface ID AppSel cogde as per SFB024 V4.9 0)
LowMem | Host and Media Lane Count AppSel 8 host lanes and 8 media lanes 0x88
96 code3
RIS | s et el O A Application begin on the host lane 1 0x01
97 code3
Lovgl\élem Host Interface ID AppSel code Host Electrical Interface JROOGAUB C2M OXOE
LowMem . Media Interface ID, Activieoopback module
99 Media Interface ID AppSel code as per SFB024 V4.9 OxBF
LowMem | Host and Media Lane Count AppSel 8 host lanes and 8 media lanes 0x88
100 coded
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LowMem | Host Lane Assignment Options AppS — .

101 coded Application begin on the host lane 1 0x01
Lovlv(l;gem Host Interface ID AppSel cofle Host Electrical Interface IBQOG L C2M 0x52
LowMem . Media Interface ID, Active Loopback modul

103 Media Interface ID AppSel cofle as per SFB024 V4.9 OxBF
LowMem | Host and Media Lane Count AppSel 8 host lanes and 8 media lanes 0x88

104 codeb
LowMem | Host Lane Assignment Options AppS — .

105 codes Application begin on the host lane 1 0x01
LO\ingGem Host Interface ID AppSel cofle Host Electrical Interface IBOOGAU#-L C2M| 0x50
LowMem : Media Interface ID, Active Loopback moduls

107 Media Interface ID AppSel coée as per SFB024 V4.9 OxBF
LowMem | Host and Media Lane Count AppSel 4 host lanes and media lanes Ox44

108 code6
HOSHEAT | s Lt saftoliinisill CIers A Application begin on the host laneahd 5 Ox11

109 code6
Loml?/(l)em Host Interface ID AppSel code Host Electrical Interface IBOGAUL C2M Ox0A
LowMem : Media Interface ID, Active Loopback moduls

111 Media Interface ID AppSel code as per SFB024 V4.9 OxBF
LowMem | Host and Media Lane Count AppSel 1 host lane and. media lane ox11

112 code?

LowMem | Host Lane Assignment Options AppS o .

113 code? Applicationcan begin on any host lane OxFF
Lovlv:ll\iem Host Interface ID AppSel colle Host Electrical Interface IRSGAUI C2M 0x05
LowMem . Media Interface ID, Activieoopback module

: XBF

115 Media Interface ID AppSel co8e as per SFB024 V4.9 0
LowMem | Host and Media Lane Count AppSel 1 host lane and. media lane ox11

116 code8
LowMem | Host Lane Assignment Options AppS o .

XFF

117 codes Applicationcanbegin onanyhost lane 0
Pag;SOlh Host Interface ID AppSel cofle Host Electrical Interface IDDOGAUL-S C2M| 0x4B
Page 01h . Media Interface ID, Active Loopback moduls

: XBF

294 Media Interface ID AppSel cofe as per SFB024 V4.9 0
Page 01h| Host and Media Lane Count AppSel 1 host lane and. media lane oxi1

225 code9
Page 01h| Host Lane Assignment Options AppS L :

F

296 code9 Application begin omanyhost lane OxF
Pag;Olh Host Interface ID AppSel code 1 Host Electrical Interface IDDOGAUL-L C2M| 0x4C
Page 01h . Media Interface ID, Active Loopback moduls

58 Media Interface ID AppSel codé 1 as per SFB024 V4.9 OxBF
Page 01h| Host and Media Lane Count AppSel 1 host lane and. media lane 0xi1

229 code D
Page 01h| Host Lane Assignment Options AppS — .

230 code D Application begin omanyhost lane OxXFF
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Page Ol1h Host Electrical Interface ITAU4 C2M
531 Host Interface ID AppSel codé 1 (Annex 83E) without FEC 0x41
Page 01h . Media Interface ID, Active Loopback moduls
532 Medialnterface ID AppSel codd 1 as per SFB024 V4.9 OxBF
Page 01h| Host and Media Lane Count AppSel 4 host lanes and media lanes Ox44
233 code 1.
Page 01h| Host Lane Assignment Options AppS — .
>34 code 1 Application begin on the host laneahd 5 Ox11
Page 0Ol1h — This indicates end of AppSel codes
535 End of Applications advertisement OxFF
Bit 7 | RxOutputLevel3Supported Ulsfiha A AT (el 1o 1
supported/supported
. 0b/1b: Amplitude Code 3 not
Page 01h Bit6 | RxOutputLev@Supported supported/supported 1
153 Bit5 | RxOutputLevaSupported Ob/1b: Amplitude Code 3 not 1
supported/supported
Bit4 | RxOutputLev@Supported GIR AITAIIES CEXe B S Mk 1
supported/supported
- Maximum supported value of thex Output
Page 01h Bit 7-4 | RxOutputEqPostCursorMa Eq Postursor control Ox7
154 Bit 30 | RxOutputEqPreCursorMax Maximum supported value of the Rx Outpul Ox7
Eq Precursor control
00b: Rx Output Eq control not supported
01b: Rx Output Eq Piaursor control
supported
Bit 4-3 eR()j(OutputEquntroISuppor 10b: Rx Output Eq Pestirsor control 11
Page 01h supported
162 11b: Rx Output Eq Prand Postcursor
control supported
_ RxOutputAmplitudeControl 0b: Rx Output Amplitude control not
Bit 2 Supported supported 1
pp 1b: Rx Output Amplitude control supported
Page Oh ) . . Media Lane Assignment Options for tl
176 MediaLaneAssignmentOptionsAppl Application  advertised in  Applicatio 0x01
Paae 01h _ _ _ descriptor identified by AppSel <i=Bits 07
g?? Medial aneAssignmentOptionsApp2 | form a bit mapcorresponding to Media Lang 0x01
Page O1h 1-8. A set biindicates that édata Path for th
%8 MediaLaneAssignmentOptionsApp3 | Application is allowed to begin on th 0x01
corresponding Media Lane.
Each instance of an Application us
Page Olh MediaLaneAssignmentOptionsAppd4 | contiguous Melia Lane numbers. If multipll - gx01
179 instances of a single Application are allowe
each starting point is identified, and ¢
instance must be supported concurrently.
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3.1.2 Supported Features and Capabilities

This paragraph lists themodule supported featuresand capabilitiesAll registers mentioned in
the table below are present iRage 13h

Address

Page 13h
128

Bit

4

Name

PerLaneHostSideLoopbacks

Description

Ob: Not supported
1b: Supported

Default
Value

RO

3

HostSidelnputLoopback

Ob: Not supported
1b: Supported

Page 13h
129

7-6

GatingSupport

0: Not Supported

1: Supported with time accuracy <= 2
ms

2: Supported with time accuracy <= 2Q
ms

3: Supported with time accuracy > 20
ms

GatingResultsSupported

Gating result statisticselectable by
diagnosticsSelector (14t28) values
11h-15hare:

Ob: Not supported

1b: Supported

PeriodicUpdatesSupported

Realtime statistics selectable by
DiagnosticsSelectdil4h:128) values
01h06h are periodically updated dugn
measurement

Ob: noperiodic update during
measurement

1b: periodic update during
measurement

RO

PerLaneGatingTimersSupported

0b: Only two global gating timers are
available for all lanes oall Banks, one
for Host Side Measurements and one
for Media Side Measurements.

1: Per lane gating timers are supportec
in all Banks

AutoRestartGatingSupported

Ob: AutoRestartGating control
(13h:177.4) not supported

1b: AutoRestartGating control
(13h:177.4) supported

Page 13h
130

HostSidelnputSNRMeasurement

Indicates if hos side SNR measuremer
reported viaDiagnostics Selection valu
06h is supportedByte 14h:128)

1b: Supported

Ob: Not supported

RO

BitsAndErrorsCountingSupported

Indicates if DiagnosticsSelector values
02h-05h are supportedPage 14h byte
128, Table 814)

0b: Not supported

1b: Supported

Page 13h
131

PRBSGeneratorHostSidePostFEC

Ob: Not supported
1b: Supported

RO

PRBSCheckerHostSidePreFEC

Ob: Not supported
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1b: Supported

PRBS 3 (As defined in IEEE 802318

clause 120.5.11.2.1): 0

Ob: Not supported

1b: Supported

PRBS.3Q (As defined in IEEE 802.3

2018 clause 120.5.11.2.1):

Ob: Not supported

1b: Supported

PRBS5 (x"15 + x4 + 1):

5 | HostSideGeneratorSupportsPatterny Ob: Not supported 0

1b: Supported

PRBE5Q (x15 + x4 + 1):

4 | HostSideGeneratorSupportsPattern4 Ob: Not supported 1

1b: Supported

Page 13h PRB23 (ITUT Recommendation O.17;
132 3 2005):

Ob: Not supported

1b: Supported

PRB23Q (ITUT Recommendation

0.172, 2005):

Ob: Not supported

1b: Supported

PRBS31 (As defined in IEEE 802318

clause 120.5.11.2.2): 0

Ob: Not supported

1b: Supported

PRBS1Q (As defined in IEEE 802.3

2018 clause 120.5.11.2.2):

Ob: Not supported

1b: Supported

User Pattern (Programmable patter

provided in Byted3h:224255):

Ob: Not supported

1b: Supported

6 | HostSideGeneratorSupportsPattern] Custom Vendor defined pattern 1

5 | HostSideGeneratorSupportsPattern] Reserved 0

SSPRQ (As defined in IBEE 32018

clause 120.5.11.2.3)

PRBS (X7 + x"6 + 1):

Page 13h 3 | HostSideGeneratorSupportsPattern] (1)E got supported 0

: Supported RO

133 PRBSQ (X\7 + X6 + 1):

2 | HostSideGeneratorSupportsPattern] Ob: Not supported 1

1b: Supported

PRBS (As defined in IEEE 802318

clause 120.5.11): 0

Ob: Not supported

1b: Supported

PRBSQ (As defined in IEEE 80G2(RL8

clause 120.5.11):

Ob: Not supported

1b: Supported

7 | HostSideGeneratorSupportsPatterni

6 | HostSideGeneratorSupportsPattern¢

RO
HostSideGeneratorSupportsPatterng

2 | HostSideGeneratorSupportsPattern:

1 | HostSideGeneratorSupportsPattern:

0 | HostSideGeneratorSupportsPattern(

7 | HostSideGeneratorSupportsPattern?

4 | HostSideGeneratorSupportsPattern?

1 | HostSideGeneratorSupportsPatterng

0 | HostSideGeneratorSupportsPatterng
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PRBS 3 (As defined in IEEE 802318
clause 120.5.11.2.1): 0
Ob: Not supported

1b: Supported

PRBS.3Q (As defined in IEEE 802.3
2018 clausd.20.5.11.2.1):

Ob: Not supported

1b: Supported

PRBS5 (x"15 + x4 + 1):

5 | HostSideCheckerSupportsPattern5 | Ob: Not supported 0
1b: Supported

PRBE5Q (x15 + x4 + 1):

7 | HostSideCheckerSupportsPattern?

6 | HostSideCheckerSupportsPattern6

4 | HostSideCheckerSupportsPattern4 | Ob: Not supported 1
1b: Supported
Page 13h PRB23 (ITUT Recommendation O.17; RO
136 3 | HostSideCheckerSupportsPattern3 Z00) 0

Ob: Not supported

1b: Supported

PRB23Q (ITUT Recommendation
0.172, 2005): 1
Ob: Not supported

1b: Supported

PRBS31 (As defined in IEEE 802318
clause 120.5.11.2.2): 0
Ob: Not supported

1b: Supported

PRBS1Q (As defined in IEEE 802.3
2018 clause 120.5.11.2.2):

Ob: Not supported

1b: Supported

User Pattern (Programmable pattern
provided in Bytes 13h:22255): 0
Ob: Not supported
1b: Supported

6 | HostSideCheckerSupportsPattern14 Custom Vendor defined pattern 0
5 | HostSideCheckerSupportsPattern13 Reserved 0
SSPRQ (As defined in IEEE 82218

2 | HostSideCheckerSupportsPattern2

1 | HostSideCheckerSupportsPatterni

0 | HostSideCheckerSupportsPattern0

7 | HostSideCheckerSupportsPattern15

4 | HostSideCheckerSupportsPattern12 clause 120.5.11.2.3) 0
PRBS (X7 + x"6 + 1):
Page 13h 3 | HostSideCheckerSupportsPattern11 (1)E got supported 0
: Supported RO
137 PRBSQ (X\7 + X6 + 1):
2 | HostSideCheckerSupportsPattern10 0Ob: Not supported 1

1b: Supported

PRBS (As defined in IEED2.32018

clause 120.5.11): 0

Ob: Not supported

1b: Supported

PRBSQ (As defined in IEEE 80G2(RL8

clause 120.5.11):

Ob: Not supported

1b: Supported

Page 13h Options to use recovered clock for

7-6 | RecoveredClockForGeneratorOptior contra-directional pattern generator on| 0b10 RO

140 the same module side

1 | HostSideCheckerSupportsPattern9

0 | HostSideCheckerSupportsPattern8
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00b: not supported

01b: supported without loopback

10b: supported with loopback

11b: supported with and without

loopback

option to use reference clock for

pattern generation 1

Ob: Not supported

1b: Supported

Maximum length L of the user defined

pattern, where the field value n

encodes L as L=2(n+1), i.e. 0000b: 2

oeidSas XX MMMMOY

Register 162 for swapping the MSB an

LSB for PAMgatterns:

Ob: Not supported

1b: Supported

Register 161 for pattern inversion:

2 | HostSideCheckerSupportsDatalnver Ob: Not supported 0

Page 13h 1b: Supported
141 Register 146 for swapping the MSB ar

LSB for PAMgatterns:

Ob: Not supported

1b: Supported

Register 145 for pattern inversion:

Ob: Not supported 0

1b: Supported

Host Side pattern checker for lane i

3 | HostCheckerSupportsPerLaneEnabl enfabled 11 SR 30 EElolss (e 1

Ob: perlane enable not supported

1b: per lane enable supported

Host Side pattern selection for checke

Ob: Lane 1 Pattern Type 13h:1640.3s

2 | HostCheckerSupportsPerLanePattel used for all lanes. 1

1b: Per lane Patterselection13h:164-

Page 13h 167 : :
142 Host Side pattern generator for lane i RO

1 HostGeneratorSupportsPerLaneEna enabled in 13h:144 enables lane i 1

e Ob: per lane enable not spprted

1b: per lane enable supported

Host Side pattern selection for

generator

0 HostGeneratorSupportsPerLanePatt Ob: Lane 1 Pattern 13h:148Bis used 1

n for all lanes.

1b: Per lane Pattern selection 1348

151

5 | ReferenceClockForPatternsSupporte

3-0 | UserPatternLengthSupported 0b0111

3 | HostSideCheckerSupportsDataSway

RO

1 | HostSideGeneratorSupportsDataSw

0 HostSideGeneratorSupportsDatalnv
t

3.2 Lane and Data Path Contr@age 10l Staged Control Set O

3.2.1 Data PattConfiguration (Application Assignments)

The Data Path Configuration fields allow the host to allocate and configure the Data Paths
consisting of one or more lanes for one or more of the Applications advertised by the module in
the Application Descriptor ggsters.
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The second table belowdescribes the Data Path Configuration as a DPConfigLane<i>
configuration register array.

The first table belowdescribes the fields in a DPConfigLane<i> configuration Byte, two of which
are descriptivg AppSelCode and DatatID), while one (ExplicitControl) optionally customizes
standard lane configurations.

Data Path Configuration per Lane (DPConfigLane<i>)
Lane Bit Name Description
If lane <i> is part of a Data Path for an Applicatimtance, the AppSelCod
field stores the AppSel code of the Descriptor of that Application (see
8-19 and Table-$2in CMIS 5.0
7-4 | AppSelCode | If lane <i> is not part of a Data Path for an Application and hence un{ RW
the AppSelCode field is assigned the NllevO000b.
All lanes of a Data Path for an Application that spans multiple lanes
have the same setting of AppSelCode.
If lane <i> is part of a Data Path for an Application instance, this DataP
field stores theDataPathlD of that Data Path, i.e. the number of the f
lane in the Data Path, decremented by one.
If lane<i> is unused, the value of DataPathlID is ignored.
31 DataPathID | All lanes of a Data Path for an Application that spans multiple lanes| RW
have the same settingf DataPathiD.
Note: For example, the DataPathID of a Data Path including lane 1
(000b) and the DataPathID of a Data Path where lane 5 is the lowes
number is 4 (100b).
If lane <i> is part of a Data Path for an Application instance,
ExplicitControl field specifies if lane <i> is configured with -defined
signal integrity settings (provisioned in registers describethénTable in
section 3.2.2or with Applicatiordependent settings known by the modul
when the Staged Control Set is Applied.
If lane <i> is unused, the field is ignored.
0Ob: Use Applicatioidlependent settings for lane <i>
1b: Use Staged Control Set 0 control values for lane <i>

<>

0 | ExplicitControl RW

StagedControl Set 0, Data Path Configuration (Page 10h)

Default

Value e

Address  Bit Name Description

h 7-4 AppSelCodelLanel 0x01 | RW VR

Paff; 4 31 DataPathiDLanel | See the table above 0x0 | RW VR
0 ExplicitControlLanel 0x01 | RW VR

h 7-4 AppSelCodelLage 0x01 | RW VR
Paffslo 3-1 DataPathIDLarie See the table above Ox0 | RW VR
0 ExplicitControlLar2 0x01 | RW VR

Page10h 7-4 AppSelCodelLaie 0x01 | RW VR
147 3-1 DataPathIDLarg See the table above Ox0 | RW VR

0 ExplicitControlLari 0x01 | RW VR

Page10h 7-4 AppSelCodelLade 0x01 | RW VR
148 31 DataPathlDLank See the table above 0x0 | RW VR

0 ExplicitControlLane 0x01 | RW VR
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7-4 AppSelCodelLake 0x01 | RW VR

Pafzgth 3-1 DataPathIDLarte See the table above Ox0 | RW VR
0 ExplicitControlLarte 0x01 | RW VR

Page10h 7-4 AppSelCodelLae 0x01 | RWVR
150 31 DataPathIDLar& See the table above 0x0 | RW VR

0 ExplicitControlLar 0x01 | RW VR

Page10h 7-4 AppSelCodelaiie 0x01 | RW VR
151 31 DataPathIDLare See the tabl@bove 0x0 | RW VR

0 ExplicitControlLare 0x01 | RW VR

Page10h 7-4 AppSelCodeLaBe 0x01 | RWVR
152 31 DataPathIDLarg& See the table above 0x0 | RW VR

0 ExplicitControlLarg 0x01 | RWVR

User can choose to change AppSel code irfhges Control set by apply either Applylmmediate
or ApplyDPInitLane trigger mentioned abawmesection 3.23 below

AppSelcode 1 h 800G S C2M (placeholder) Speed: 1x800G
AppSel code 2 Th 400GAUHU-S C2MAnNnnex 120G) Speed: 2x400G
AppSel code 3 h 400GAUB C2M (Annex 120E) Speed: 1x400G
AppSel code 4 Th 200GAUB C2M (Annex 120C) Speed: 1x200G
AppSel code 5 h 800G L C2M (placeholder) Speed: 1x800G
AppSel code 6 ™ 400GAU#4-L C2M (Annex 120G) Speed: 2x400G
AppSel code 7 h 50GAWL C2M (Annex 135G) Speed: 8x50G
AppSel code 8 h 25GAUI C2M (Annex 109B) Speed: 8x25G
AppSel code 9 h 100GAULL-S C2M (Annex2DQ Speed: 8%00G
AppSel code 1C My 100GAUHL-L C2M (Annex 120G) Speed: 8%00G

AppSel codell hH CAU4 C2M (Annex 83E) without FEC  Speed: 8x100G

For more infamation, refer to section 6.2.4.3 Host Rules and Recommendations in CMIS 5.0

3.2.2 Tx and Rx Signal Integrity Controls

The following control fieldspresent inPage 10hallow the host to preprogram signal integrity
settings per lane, which the module uses instead of default values that are associated with the
Application configured on the Data Path of the lane.

These fields are without effect unless the lane speEifiplicitControl bits are set, as described in
CMIS 5.Bection 6.2.3.

These fields have no effect until the staged control set is applied to the Active Control Set.

SeeCMIS 5.Gection 6.2.3 for the dependency of these fields on the value of thedd&aiintrol
bit.

SeeCMIS 5.Bection 6.2.5 for definitions of valid signal integrity control settings.
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Staged Control Set 0, Rx Controls (Page 10h)

Default

Address  Bit Description Values
PagelOh| 7-4 Output EgPreCursor Target Rx 0Ox4 RW VR
162 3-0 | Output EqPreCursor Target Rx 0x4 RW VR
PagelOh| 7-4 Output EqPreCursor Target Rx{ Rxoutput equalization pre Ox4 RW VR
163 3-0 | Output EqPreCursor Target Rx] CUSOr L 0x4 RW VR
Seefirst tablebelow
PagelOh| 7-4 Output EgPreCursor Target Rx ox4 RW VR
164 30 Output EqPreCursor Target Rx| Advertisement: 01h:162-3 0x4 RW VR
PagelOh| 7-4 Output EgPreCursor Target Rx ox4 RW VR
165 3-0 | Output EqPreCursor Target Rx 0x4 RW VR
PagelOh| 7-4 | OutputEqPostCursor Target Rx 0x4 RW VR
166 3-0 | Output EqPostCursor Target RX 0ox4 RW VR
PagelOh| 7-4 | Output EqPostCursor Target RX RX output equalization post 0x4 RW VR
167 | 3-0 | OutputEqPostCursor Target Rx| CUrsor target Ox4 RW VR
Seefirst tablebelow
Pagel0Oh| 7-4 | Output EqPostCursor Target RX ox4 RW VR
168 3-0 | Output EqPostCursor Target RY Advertisement: 01h:162-3 0x4 RW VR
PagelOh| 7-4 | Output EqPostCursor Target RX 0ox4 RW VR
169 3-0 | Output EqPostCursor Target RX 0x4 RW VR
PagelOh| 7-4 | Output EgAmplitude Target Rx2 0x2 RW VR
170 3-0 | Output EgAmplitude Target Rx] 0x2 RW VR
PagelOh| 7-4 | Output EqAmplitude Target Rx4 o, output amplitude target 0x2 RW VR
171 3-0 | OutputEgAmplitude Target Rx3 Seesecond ablebelow 0x2 RW VR
PagelOh| 7-4 | Output EQAmplitude Target Rx 0x2 RW VR
172 3-0 | Output EgQAmplitude Target Rx3 Adverisement: 0171622 0x2 RW VR
PagelOh| 7-4 | Output EQAmplitude Target Rx§ 0x2 RW VR
173 3-0 | Output EgAmplitude Target Rx7 0x2 RW VR
RxOutput Equalization Codes
ode Value Bit patte PO O gualizatio Pre 0 qua
0 0000b 0dB (No Equalization) | 0dB (No Equalization)
1 0001b 1dB 0.5dB
2 0010b 2dB 1.0dB
3 0011b 3dB 1.5dB
4 0100b 4 dB 2.0dB
5 0101b 5dB 2.5dB
6 0110b 6 dB 3.0dB
7 0111b 7 dB 3.5dB
Rx Output Amplitude Codes
Code Value Bit pattern \ Output Amplitude
0 0000b 100-400 mV (FP)
1 0001b 300600 mV (FP)
2 0010b 400-800 mV (FP)
3 0011b 600-1200 mV (FP)

_ multilaneinc.com




multiLane, A

User can choose to change per lane pre/postsor and amplitude using the staged sefAPply
either Applylmmediate or ApplyDPInitLane trigger mentioned akboveection 3.23 belowto
triggerthe change

For more information, refer tgection 6.2.§Signal Integrity Related Contyah CMIS 5.0

3.2.3 Apply Staged Control Set Triggers (Configuration Commands)

SCSO0::ApplyDPIngnd SCSO::Applylmmediatare write-only (WO) trigger registers that allow

the host torequest execution of a configuration or reconfiguration procedure for one or more
Data Paths selected by means of a lane bit mask in the value being written to the trigger register.
Note: Changes to pdane configurations of a Staged Control Set haveffect on the behavior

of a lane until the host has successfully triggered ApplyDPInit or Applylmmediate for the lane
(causing a copy of the lane configuration in the staged control set into the Active Control Set and,
ultimately, into hardware or firmwane

Note: As described in sections 6.2.3.3, an ApplyDPInit trigger may cause commissioning to
hardware without host intervention by a series of DPSM state transitions through DPInit, initiated
via the DPInitPending bits.

Note: Applylmmediate is not supped when SteppedConfigOnlyl, WRITE access is then
ignored.

A successfuProvisionconfiguration procedure copies settings from a Staged Control Set to the
Active Control set and sets DPInitPending bits.

A successfuProvisionand-Commissionreconfiguraton procedure copies settings from a Staged
Control Set to the Active Control set and commits the Active Control set to hardware.

Note: The ApplyDPInit and Applylmmediate registers are stateless trigger registers with write
only access type. This implieat the value read from the register is not specified. Modules may
use the bits in these registers for any purpose, including to signal command execution or
acceptance status, e.g. for debug purposes.

Staged Control Set 0, Apply Triggers (Page 10h)

Address Bit | Name Description
0 | ApplyDPInitLanel SCSO0::ApplyDPInitLane<i> 0
1 | ApplyDPInitLane2 0
> | ApplyDPInitLane3 Ob: No action for host lane <i> 0
Pl i 1b: Trigger the Provision procedure using the
Pagel0h| 3 | ApplyDPInitlane4 | giaged Control Set O settings for hostlane <ii O WO
143 4 | ApplyDPInitLane5 with feedbackprovided in the associated 0
5 | ApplyDPInitLane6 ConfigStatusLane<i> field 0
6 AppIyDPInftLaneY Restriction: This byte must be written in a 0
7 | ApplyDPInitLane8 singlebyte WRITE 0
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ApplylmmediateLane Provided in the associated ConfigStatuslLanes

ApplylmmediateLane] field

Restriction: This byte must be written in a
singlebyte WRITE

0 | ApplylmmediateLane] SCSO::Applylmmediate<i> 0
1 | ApplylmmediateLane? . ) 0
> | ApplylmmediateLane Ob: No action for host lane <i> 0
PRy : 1 1b: Trigger the Provision or the Provisiand
Page10h 3 | ApplylmmediateLane4 commission procedure using the Staged Con 0
144 4 | ApplylmmediateLane§ Set O settings fohost lane <i>, with feedback 0 WO
5 0
6 0
7 0

ApplylmmediateLane$

3.3 Laneand Data PatiStatus

3.3.1 Data Path State

The following fields report the Data Path States of the Data Path State Machines associated with
each host lane.

Data Path States apply to both the host and the media interfaces, but are reported by host lane.
For Data Paths with multiple lanes, the module reports the same state for the lanes of each Data
Path

For unused lanes that are not part oData Path, the module reports DPDeactivated

An indication of DPDeactivated means that no Data Path is initialized on that lane.

The second table belodefines the Data Path State encodings.

Laneassociated Data Path States (Page 11h)

Address Bit = Name Description Dve;ﬁ:gt Type
Pagelh 7-4 | Data Path State host lane 4 Data Path State of host langsee table below) | 0x01 | RO
128 3-0 | Data Path State host lane ] Data Path State of host langdee table below) | 0x01 RO
Pagelh 7-4 | DataPath State host lane 4 Data Path State of host langgee table below) | 0x01 RO
129 3-0 | Data Path State host lane J Data Path State of host lang$ee table below) | 0x01 RO
Pagelh 7-4 | Data Path State host lane § Data Path State of host lang$eetable below) | 0x01 | RO
130 3-0 | Data Path State host lane § Data Path State of host lang&ee table below) | 0x01 RO
Pagellh 7-4 | Data Path State host lane § Data Path State of host lang$ee table below) | 0x01 RO
131 3-0 | Data Path State host lane | DataPath State of host lane(8ee table below) | 0x01 RO

Data Path State Encoding

Encoding = State

Oh Reserved
1lh DPDeactivated (or unused lane)
2h DPInit
3h DPDeinit
4h DPActivated
5h DPTXTurnOn
6h DPTxTurnOff
7h DPlInitialized
8h-Fh Reserved
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3.3.2 LaneSpecific Flags

This section of the Memory Map contains lasgecific Flags. These Flags provide a mechanism
for reporting lanespecific status changes, operating failures, alarms and warnings for monitored
observables, or event occurrences. Each igpecific Flag has associated Mask.

The general behavior of Flags, Masks, and Interrupt generation is descrigdtl $15.&ection
8.1.4.2.

The lanespecific Flaggresent inPage 1h, are defined below.
Default
Value
7 | DPStateChangedFlag{ Latched Data Path State Changed flag for host lan 0

DPStateChangedFlag] Latched Data Path State Changed flag for hostTan
DPStateChangedFlagf Latched Data Path State Changed flag for host&an
DPStateChangedFlagf Latched Data Path State Changed flag for host%an
DPStateChangedFlag4 Latched Data Path State Changed flag for host4an
DPStateChangedFlagi Latched Data Path State Changed flag for host3an
DPStateChangedFlag? Latched Data Path State Changed flag for host2an
DPStateChangedFlag] Latched Data Path State Changed flag for host1an

Address Type

Bit Name Description

Page 11h
134

RAOCOR

OR[N WwW|~lOo|O
OO0 |O|O0|O|O

3.3.3 ConfiguratiortCommand Execution and Result Status (ConfigStatus)

As described inCMIS 5.0sections 6.2.3.3, 6.2.4, and 8.8.3.1, the host can command a
configuration procedure to be executed by the module, by writing a lane trigger bit mask to an
Apply register in that Staged Control Set where the desired configuration has been defined.

Both the Provisioning procedure and the Provisioramg-Commissioning procedure may take
significant time to execute and may be rejected, for a variety of reasons. Therefore, a
synchronization protocol about currently ongoing execution and eventual result &ddis
implemented, by means of the Configuration Command Execution and Result Status
(ConfigStatus) register (s¢sble below.

The field ConfigStatusLanegipresent inPage 11hinforms the host both on the current
command handling status and on 10 tlieal result status of the most recently accepted
configuration command affecting lane <i>.

Configuration Command Status registers (Page 11h)

Default

Address Description Value Type
Page 11h| 7-4 | ConfigStatusLane2 Ox1 RO

202 3-0 | ConfigStatusLanel | ConfigStatusLane<i> 0x1 | RO
Page 11h| 74 | ConfigStatusLane4 Ox1 RO

203 30 | ConfigStatusLane3 Configuration Command Execution / Result Staj 5,9 RO
for the Data Path of host lane <i>, during and

7-4 fi L . . 1 R
Page 11h ConfigStatusl ane6 after the most recent configuration command. Ox ©
204 3-0 | ConfigStatusLane5 0ox1 RO
Page 11h| 7-4 | ConfigStatusLane8 See below for the encoding of values. Oox1 RO
205 3-0 | ConfigStatusLane? Ox1 RO
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Configuration Command Execution &Result Status Codes (Page 11h)

Encoding Name Description
. Positive Result StatusThe last accepted configuration comma
1h ConfigSuccess
has been completed successfully
3h ConfigRejectedinvalidAppSel| Configuration rejected: invalid AppSel code
5h ConfigRejectedInvalidSI Configuration rejected: invalid Sl control settings
Execution StatusA configuration command is still being process
Ch ConfiginProgress by the module; a new configuration commandigsored for this

lane while ConfiglnProgress.

3.3.4 Data Path Configuratidipplication Assignment)

The following fields allow the host to infer the currdydud rate, modulation format, and Data
Path width, as well as other interface related specification elements, for each lane in the module.

Data Path Configuration per Lane (DPConfigLane<i> Field)

Lane Bits Name Description
ACS::AppSelCodelLane<i>
Defines the Application assigned to the Data Path containing lane <
reference to the Application Descriptor of that Application:
-4 AppSelCode 0000k lane <i> is unused and unassigned (not part of a Data Path) RO
0001 MA D1k lane<i>is part of a Data Path for the Application describe
Application Descriptor with AppSel code AppSelCodelLane<i>
ACS::DataPathIDLane<i>
<i> Index of first lane in the Data Path containing lane <i>
000b: Lane 1
3-1 DataPathID 001b: Lane 2 RO
X ®d
111b: Lane 8
ACS::ExplicitControlLane<i>
0 | ExplicitControl | Ob: Lane <i> Sl settings are Application dependent RO
1b: Lane <i> Sl settings are host defined
Indicators for Active Control S&tata Path Configuratio(Page 11h)
. _ Default
Address | Bit | Name Description Value Type
Page 11h 7-4 | AppSelCodelanel P e e — 0x01
9¢ “*""31 | DataPathiDLanel -orontigtane 0x0 | RO
206 — See Tablabove
0 | ExplicitControlLanel 0x01
Page 11h 7-4 | AppSelCodelLaie ACS::DPConfigLade 0x01 | RO
) i i
207 3-1 Data.P.athIDLarﬂa See Tablabove 0x00
0 | ExplicitControlLar 0x01
7-4 | AppSelCodelLaBe ) 0x01 | RO
Page 11h ACS::DPConfigLaBe
208 3-1 Data.P.athIDLarﬂe See Tablabove 0x00
0 | ExplicitControlLar 0x01
7-4 | AppSelCodelLade ) 0x01 | RO
Page 11h ACS::DPConfigLase
209 3-1 Data.P.athIDLarzta See Tablabove 0x00
0 | ExplicitControlLarg 0x01
7-4 | AppSelCodelLaBe ) 0x01 | RO
P 11h -
89¢ *"N"31 | DataPathiDLare ACS:DPConfigLabe 0x00
210 — See Tablabove
0 | ExplicitControlLarte 0x01

multilaneinc.com




multiLane, A

Page 11h 7-4 | AppSelCodelLabe ACS:-DPConfiaLaf 0x01 | RO
9¢ 2731 | DataPathiDLare -Dreonliglae 0x00
211 — See Tablabove
0 | ExplicitControlLarg 0x01
7-4 | AppSelCodelLaide ) 0x01 | RO
Page 11h ACS::DPConfigLane
212 31 Data.P.athIDLarﬂa See Tablabove (0)(00)
0 | ExplicitControlLan#g 0x01
7-4 | AppSelCodeLaRge ) 0x01 | RO
Page 11h ACS::DPConfigLa8e
213 3-1 Data.P.athIDLaraa See Tablabove 0x00
0 | ExplicitControlLarg 0x01

3.3.5 Tx and Rx Signal Integrity Fields

The fields describetlelow, present inPage 1h, report the active signal integrity settings for
each Tx and Rx lane, respectively.

If the ExplicitControl bit for a lane is set in the Data Path Configuration (seeMabttion 3.3.
the contents of the registers for that lane descridegloworiginate from corresponding registers
in one of the Staged Control Sets.

If the ExplicitControl bit for a lane is cleared, the contents of the registers for that lahe in
Tablebelowwere determined by the module according to the selected Application.

Indicators for Active Control Set, Rx Controls (Page 11h)

Default

Value

Pagellh| 7-4 | OutputEgPreCursorTargetRx2 Ox4 RO
223 3-0 | OutputEgPreCursorTargetRx1 0x4 RO

Pagellh| 7-4 | OutputEqPreCursorTargetRxa | ACSOutputEqPreCursorTargetRx<i> ™ 0,4~ [ RO
224 3.0 | OutputEqPreCursorTargetRx3 Rx output precursor equalization for Oxd RO

Address Bits Name Description

lane <i>
Pagellh| 7-4 | OutputEgPreCursorTargetRx6 S A pEr T AT 222 0x4 RO
225 3-0 | OutputEgPreCursorTargetRx5 Advertisement: 01h:162-3 0x4 RO
Pagellh| 7-4 | OutputEgPreCursorTargetRx8 0x4 RO
226 3-0 | OutputEgPreCursorTargetRx7 0x4 RO
Pagellh| 7-4 | OutputEgPostCursorTargetRx2 Ox4 RO
227 | 3-0 | OutputEqPostCursorTargetRx1 Ox4 RO

Pagel1h| 7-4 | OutputEqPostCursorTargetRx4 | ACS::OutputEqPostCursorTargetRx<i—o,4™ R0
228 3.0 | OutputEqPostCursorTargetRx3 Rx output postcursor equalization for Oxd RO

Pagellh| 7-4 | OutputEgPostCursorTargetRx6 f:ceo;:d as peFablein section 3.2.2 0x4 RO
229 3-0 | OutputEgPostCursorTargetRx5 Advertisement: 01h:162-3 0x4 RO
Pagellh| 7-4 | OutputEgPostCursorTargetRx8 0x4 RO
230 | 3-0 | OutputEqPostCursorTargetRx7 Ox4 RO
Pagellh| 7-4 | OutputAmplitudeTargetRx2 ACS::OutputAmplitude TargetRx<i> 0x2 RO
231 | 3-0 | OutputAmplitudeTargetRx1 Rx output amplitude level for lane <i>| 0x2 | RO
Pagellh| 7-4 | OutputAmplitudeTargetRx4 encoded as per Table section 3.2.2 0x2 RO
232 | 3-0 | OutputAmplitudeTargetRx3 Advertisement: 01h:162.2 0x2 RO
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Pagellh| 7-4 | OutputAmplitudeTargetRx6 0x2 RO
233 3-0 | OutputAmplitudeTargetRx5 0x2 RO
Pagellh| 7-4 | OutputAmplitudeTargetRx8 0x2 RO
234 3-0 | OutputAmplitudeTargetRx7 0x2 RO

3.3.6 Data Path Conditions

After copying the settings for the lanes of a Data Path from a Staged Control Set to the Active
Control Seduring a successful Provision procedure triggered by ApplyDPInit (see Tabiedo
Table &4 in section 6.2.47), the module simultaneously sets the bits DPInitPendingLane<i> for
the lanes <i> of that Data Path.

This indicates to the host that the DaRath configuration associated with Lane<i> has been
updated (not necessarily modified) in the Active Control Set, whereas the subsequent transit
through the DPInit state that will eventually commit the nominal settings in the Active Control
Set to hardwaras still pending.

When interventionfree reconfiguration is supported (by default, SteppedConfigOnly=0), these
bits may also cause DPSM state transitions without further host intervention, as described in
section 6.3.3.1.

*Refer to CMIS.O0

: o Default
Address Bits Name Description
Value
0 | DPInitPendingLane _ _ _ 0 RO
1 | DPInitPendingLane| DF MitPendinglane<i> 0 | RO
2 | DPInitPendingLane| R di 0 RO
Pagel1h| 3 | DPInitPendingLane| ~ > — ' otPending 0 | RO
Zie g BE:n!:Eengfngtane 1b: DPInit not yet executed after successful 8 ig
n! en !ng ane‘ ApplyDPInit, hence the Active Control Set content
6 | DPInitPendingLane . : . 0 RO
_ _ may deviate from thectual hardware configuration
7 | DPInitPendingLane| 0 RO

3.4 PRBSsenerator

ThePattern Generatorcontrol is described in this section. Tgenerated pattern is transmitted
from the module to the host on the RX electrical outplihe PRBS generator control registers
are present irPage 13hthe PRBS generator mode is éted automatically when the Loopback
mode is disabled.

: o Default
Address Bit Description
Value
HostSideGeneratork
7 0
EBIEEHIEE Ob: Disable pattern generator
144 & | HEsEe EC O 1b'- Enablqagttern ggnerator 0 RW
nableLane?7 ‘ (VR)
5 | HostSideGeneratork 0
nableLane6
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4 | HostSideGeneratork 0
nableLaneb
3 | HostSideGeneratork 0
nableLane4
2 | HostSideGeneratork 0
nableLane3
1 | HostSideGeneratorE 0
nableLane2
0 | HostSideGeneratork 0
nableLanel
7.4 HodSideGeneratorF The Pattern IDs are summarized below: 00
148 atternSelectLane2 | 0: PRBS1Q RW
3.0 HostSideGeneratork 1: PRBS1 050 (VR)
atternSelectLanel | 2: PRB23Q
7.4 | HodSideGeneratorF 3:PRB23 050
149 atternSelectLane4 | 4: PRBS5Q RW
3.0 HodgSideGeneratorP 5: PRBE5 00 (VR)
atternSelectLane3 | 6: PRBE3Q
7.4 | HodSideGeneratorF 7:PRB43 050
150 atternSelectLane6 | 8:PRBSQ RW
5.0 | HogSideGeneratorP 9: PRB® 00 (VR)
atternSelectLane5 | 10:PRBSQ
7.4 | HodSideGeneratorP 11:PRBY 050
atternSelectLaneg | 12:SSPRQ RW
151 i 13:Reserved
3.0 HogSideGeneratorP 1 4. stom 00 (VR)
atternSelectLane7 15:User Pattern
0: All lanes uses Internal Clock
1: All lanes uses Recovered Clock Media Lan
2: All lanes uses Recovered Clock Media Lan
3: All lanes uses Recovered Clock Media Lar
4: All lanes uses Recovered Clock Media Lan
176 7.4 | HOostPRBSGeneratg 5: Al lanes uses Recovered Clock Media} Lan¢ 010000 RO
ClockSource 6: All lanes uses Recovered Clock Media La (VR)
7: All lanes uses Recovered Clock Media La
8: All lanes uses Recovered kld/ledia Lane 8
Ah-Eh: Reserved
Fh: Recovered clock from Respectitedia
Lane/Datapats are used
-First 8
] bytes: OxFF| RW
224239 | 7-0 | UserPattern Host defined user patterrilg Bytes) Last 8 (VR)
bytes: 0x00
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3.5 PRBS Checker

The patternCheckercontrol is described in this section. The control is applied on the host side of
the modulefor datareceived at theTXelectrical input The PRB8heckercontrol registers are
present inPage 13hthe PRBS checker mode is enabled by default.

The PRBS ebker behavior described in this sectiorfas the un-gated mode (13h:177:3 =

000Db) In this mode, the error metrics measurement runs continuously. When the host enables
the disabled PRBS checkers (register 160 in the table below) all error counténs fmabled

lanes are cleared and then start accumulating. When the host disables enabled PRBS checkers
(register 160 in the table below) error counting is stopped, and error counting results will be
available via Selector @15h.

The error information availability is related to th@eriodicUpdatesSupportedsettings
(13h:129.4):

- 13h:129.4 = 0O: real time error information is not updated and error information is only
available when the error counting is stopped by cheaksable

- 13h:129.4= 1 real time error information is availablith Selectors 0D5h. Update
period is configured by 13h:177.0, as described in section.3.5.1

The error counters and restart accumulation are controlled form ResetErrorinformation control
bit 13n:177.5, as described in section 3.5.1.

: o Default
Address Bit Name Description
Value
7 HostSideCheckEna| Ob: Disable pattertChecker 1
bleLane8 1b: Enablepattern Checker
6 | HostSideCheckEna 1
bleLan&
5 | HostSideCheckEna 1
bleLarb
4 | HostSid€heckeEna 1
160 bleLane5 RW
3 | HostSideCheckEna 1 (VR)
bleLand
2 | HostSideCheckEna 1
bleLan8
1 | HostSideCheckEna 1
bleLan@
0 | HostSid€heckeEna 1
bleLanel
7.4 HogSideCheckerPal The Pattern IDs are summarized below: 00
ternSelectLane2 0: PRBS1Q RW
164
30 HogSideCheckerPaj 1: PRBS1 0x0 (VR)
ternSelectLanel 2: PRBE3Q
7.4 HodSideCheckerPaj 3: PRBZ3 050
165 ternSelectLane4 4: PRBS5Q RW
3.0 | HodSideCheckerPa 5: PRBS5 oo | (VR)
ternSelectLane3 6: PRBS3Q
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7.4 HodSideCheckerPaj 7: PRBS3 00
166 ternSelectLane6 | 8: PRBSQ RW
3.0 | HodSideCheckerPaj 9: PRBS 00 (VR)
ternSelectLaneb 10: PRBSQ
7.4 HogSideCheckerPai 11: PRBS >
ternSelectLane8 12: SSPRQ RW
167 . 13: Reserved
3. | HodSideCheckerPal ;4. -~ stom 00 (VR)
ternSelectLane7 15: User Pattern
0: Recovered clocks from RespectivesHo
Lane/Datapaths are used
178 3-2 Ec?lf;zljiic;hem 1: Al lanes use Internal Clock 0b01 (;/Ri)
2: All lanes usreference clock
3: reserved

3.5.1 PRBS Checker Lock Status

In PRBS Checker modiee loss of lockLOLstatus is reported in register 138 Bage 14h

Address size Description

PatternCheckerLOLFlagHostLan| 0
PatternCheckerLOLFlagHostLan!
PatternCheckerLOLFlagHostLan|
PatternCheckerLOLFlagHostLan| “0P:n0 LOL is detected (Lockec
-1b: LOL is detected (not

PatternCheckerLOLFlagHostLan( | ,cyeq)

PatternCheckerLOLFlagHostLan|
PatternCheckerLOLFlagHostLan!

PatternCheckerLOLFlagHostLan|

138 RO

O|lrRrIN W oo N

Ol Oo|Oo|O0|O0|O|O

3.6 Loopback

The Host side loopback control registers are described in the table below. These registers are
present inPage 13hThe Loopback mode is the default mode of the modWéiting 0x00 to
register 183 will enable the PRBS Generator mode.

Default
Value

Address size NET e Description

HostSidelnputLoopbackEnableLant mode on all channels.

HostSidelnputLoopbackEnablelLans

7 HostSidelnputLoopbackEnableLan¢ -Ob: PRBS Generator / Etker 1
6 | HostSidelnputLoopbackEnableLan¢ Mode
. -1b: Retimed Loopback Mode
5 HostSidelnputLoopbackEnablelLans
183 4 | HostSidelnputLoopbackEnableLang Writing 1 to any of theegister RW
3 | HostSidelnputLoopbackEnableLan¢ 183 bits will enable the Loopbac (VR)
2
1
0

R R R R R R R

HostSidelnputLoopbackEnableLant
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3.7 BER/SNR

TheBER and SNR data and control are described in this section

3.7.1 ErrorinformationResetand UpdatePeriod

Theerror information reset and update periatbntrol register 177 is present in Page 13h.
Default

Address Bit Name Description

Value

This bit is used to clear the erroounters and
restart accumulation of errors.

-13h:177.5=1b: Currently accumulating error
statistics identified by DiagnosticsSelector 01h t
05h are frozen

5 (I?r?setErrorlnformatl -13h:177.5=0b: Error statistics identified by 0 (IT/V;/)
Selectors 01405h are reset to 0

177 . S .
Whenconfiguration in 13M.29.3=0bthere is only
1 timer for all lane and all banks.

Settingthis bit to 1h single gate timer is stopped
Setting this bit to Obstarts the single gating time
Time between incremental updates to
intermediate error counting results during a RW
0 | UpdatePeriodSelect longer gating period 1

Ob: 1 sec update interval (VR)
1b: 5 sec update interval

3.7.2 DiagnosticSelector

The diagnosticselector is described in the table below. It is controlled from register 128 of
Page 14hThis register controls the content of diagnostics data registers.

: o Default
Address Bit Name Description
Value
Select content oDiagnostics Datin bytes 192255:
-0x@2: Host Lane #4 errorsand totalBits counters
. . (gives the host the abilitto read the running BER RW
128 7-0 PIEGIISECl while gating is in progress) 0

-0x03: Host Lane B errors and totaBits counters (VR)

(gives the host the abilitio read the running BER
while gating is in progress)
-0x06: Host/Media Input Lane-8 SNR
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3.7.3 BER Diagnostics

The tables below showthe registers reporting therrors count and the total bit countsifor
each channelThe mentioned registers are presentHagel4h. The reported channels are

related to the value set in register 128 of page héhdetailed in section 3.5.2

For detailed info on how error count is reported, refer to section 3.3.

In case 0fl4h:128 = 0xB, check the table below.

Address size

Name

Description

192-199 8 HostSideError@intlanel U64 Littleendian eror count Lane 1 0
200-207 8 HostTotalBitsCountLanel | U64 Littleendian btal bit count 1 0
208215 8 HostSideErrorCoubhaine2 | U64 Littleendian error count Lane 2 0
216223 8 HostTotalBitsCountLane2 | U64 Littleendian total bit coun® 0 RO
224231 8 HostSideErrorCouhtine3 U64 Littleendian error count Lane 3 0 (VR)
232-239 8 HostTotalBitsCountLane3 | U64 Littleendian total bit counB8 0
240-247 8 HostSideErrorCouhtine4 U64 Littleendian error count Lane 4 0
248255 8 HostTotalBitsCountLane4 | U64 Littleendian total bit couné 0
In case of 14h:128 = 0x03, check thble below.
: _ Default
Address size Name Description
Value
192199 8 HostSideErrorCoubhtine5 | U64 Littleendian error count Lane 5 0
200-207 8 HostTotalBitsCountLane5 | U64 Littleendian total bit cound 0
208215 8 HostSideErrorCouhtine6 U64 Littleendian error count Lane 6 0
216-223 8 HostTotalBitsCountLane6 | U64 Littleendian total bit coun6 0 RO
224-231 8 HostSideErrorCouhtine7 U64 Littleendian error count Lane 7 0 (VR)
232-239 8 HostTotalBitsCountLane7 | U64 Littleendian total bit countZ 0
240247 8 HostSideErrorCouhaine8 | U64 Littleendian error count Lane 8 0
248255 8 HostTotalBitsCountLane8 | U64 Littleendian total bit coun8 0

3.7.4 SNR diagnostics

The table belovehowsthe registers reporting th&NR for each channel at the host sitlee
mentioned registers are present Pagel4h. In this casd4h:128 should be set to 0x06, as
describel in section 3.5.2
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Address size Description
208209 5 HostSideSNRLane ul6 Iflttleendlan in units of 1/256dB hosirie 1 0
real timeSNR
210211 2 HogSideSNRLane: uUl6 I__|ttleend|an in units of 1/256dB host lane 2 0
real timeSNR
212213 2 | HostSideSNRLane u16 I__|ttleend|an in units of 1/256dB host lane 3 0
real timeSNR
214215 2 HostSideSNRLane ul16 I._|ttleend|an in units of 1/256dB host lane 4 0 =5
real timeSNR
216217 | 2 | HostSideSNRLane Y6 Littleendian in units of 1/256dB host lane 5 0 (VR)
real timeSNR
218219 > HostSideSNRLane ul6 I._|ttleend|an in units of 1/256dB host lane 6 0
real timeSNR
220221 2 HostSideSNRLane uUl6 I__|ttleend|an in units of 1/256dB host lane 7 0
real timeSNR
292993 2 | HostSideSNRLane ul6 I__|ttleend|an in units of 1/256dB host lane 8 0
real timeSNR

3.8 TX and RX Control Fields

This section lists the specific controls for each TX andri@XThecontrol registers mentioned
in this section are present ifage 10h

Address size

Description

129

InputPolarityFlip T&

InputPolarityFlipTx7

InputPolarityFlipTx6

InputPolarityFlipTx5

Input Polariy Flip control:

InputPolarityFlipTx4

-0b: No TX input polarity flip
-1b: Tx input polarity flip

InputPolarityFlipTx3

InputPolarityFlipTx2

InputPolarityFlipTx1

o

RW

(VR)

137

OutputPolarityFlipiR38

OutputPolarityFlipR7

OutputPolarityFlipRR6

OutputPolarityFlipR5

Output Polarity Flip control:

-0b: No RX Oput polarity flip

RW

OutputPolarityFlipRx4

OutputPolarityFlipRx3

OutputPolarityFlipRx2

OutputPolarityFlipRx1

-1b: RX Oudut polarity flip

(VR)

138

OutputDisableRX

OutputDisableRx7

OutputDisableRx6

OutputDisableRx5

WO OINO/PINWAMOAOOINO|RLPIN W MOU|O|N

OutputDisableRx4

Output Disablecontrol:
-0b: RX Oudut enabled
-1b: RX Oudut disabled

RW

(VR)

O OO0 0O|0O|0|0O|0O|0|0/00/0O/0O 00O O OO
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2 OutputDisableRx3 0
1 OutputDisableRx2 0
0 OutputDisableRx1 0

3.9 Advanced Configuration

Thehigh-speedinterface configuration such @aps, gray mapping, signal type and baud izda
be controlled fromPage B8hAfter any parameter is changedpply configuratbn should be
performed forthe new settings take effeathich can balone from register 130 dPage B8h

Address bit Name Description 2l Type
P Value yp

2 Taps control : 3Taps FIR Mode
: 7-Taps FIR Mode
: Gray mapping disalide 1
: Gray mappingnabled
: PAM signal type
: NRZ signal type RW
: 25.78125 GBaud (NVR)
: 26.5625 GBaud
:41.25 GBaud
: 51.5625 GBaud
: 53.125 GBaud
: 56.25 GBaud
: do not apply
: Apply settings (selflearing bi} ¢ RW
0: CMIS controls the high speeterface
thorugh DataPath stateachine, and RW
131 0 Configuration mode controls the RXOUT EQ 0

1: User EEPROM pages B0 to B8 control (NVR)
the above

1

128 1 Gray mapping

0 Signal type

129 7-0 | Baud Rat&Select

130 0 | Apply Configuration

R OoOOTh,WNRF OOk Ok O

Note: DSP configuration and RXOUT equalization are by default controlled from the
registers inPage 10h

If the userwantsto use the advanced configuration, register 13Pafye B8must be

set to 1 This is an NVM register and only needs to bemwte for switching betweet
CMIS and advanced made

3.10 Advanced Channelonfiguration

RX outputchannels caie configured separately to tune the RX output signals. Each channel is
controlled from a separate page, from BOh to B7h, for the regiatieiressrange from 128 to
146.

The table below shows the page number corresponding to each channel.
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Page Address Description

BO RXOUT 1 control page
B1 RXOUT 2 control page
B2 RXOUT 3 control page
B3 RXOUT 4 control page
B4 RXOUT 5 control page
B5 RXOUT 6 control page
B6 RXOUT 7 control page
B7 RXOUT 8 control page

After the page is the set, theorresponding parameters can be controlled, as described in the
table below. Any change of the value in one of the following registers needs to apply
configuration by writing 1 to register 13®¥age B8has described in section®.

Address size Name Description

128 1 FIR TapIMSB 16-bit signedvalue OXFF
129 1 FIR Tapl 88 -1000 to +1000 OXEE
130 1 FIR Tap2{SB 16-bit signedvalue 0x00
131 1 FIR Tap2 @B -1000 to +1000 0GA
132 1 FIR Tap3{SB 16-bit signedvalue OXFF
133 1 FIR Tap3 6B -1000 to +1000 05C
134 1 FIR TapAMSB 16-bit signedvalue ox2
135 1 FIR Tap4 8B -1000 to +1000 02C
136 1 FIR Tap9{SB 16-bit signedvalue OXFF
137 1 | FIR Tap5 8B -1000 to +1000 083
138 1 FIR Tapa{SB 16-bit signedvalue 0x00
139 1 FIR Tap6 @B -1000 to +1000 007 RW
140 1 | FIR Tap™MSB 16-bit signedvalue OxFF (NVR)
141 1 FIR Tap7 @B -1000 to +1000 0xD7
142 1 PAM4 Lower Inner EY@MSB | 16-bit unsignedvalue (0)%08]
143 1 | PAMA Lower Inner EY@SB | °00 t01500 OxES
144 1 PAMA Upper Inner EYBMSB | 16-bit unsignedvalue 0x07
145 1 | PAMA Upperlnner EYRSP | 190010 280 0xDO

Control the amplitude adjustment 0x46

-60%: 0x3C

-70%: Ox46
146 1 | Swing adjustment ngﬁ 8?22

-100%: Ox64

-110%: Ox6E

-120%: Ox78
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4 Module Connectivity

TheML4062ALB12A/B-112has a front USE connector allowing the user to access the
following features:

- Reload registers

- FW upgrade

5 QSFMD Pin Allocation
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Figure8: QSFD Module Pad Layout
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6 Mechanical DimensionsML4062ALB12A-112

Figure 9Mechanical Dimensions

7 Major FW Upgrades

Firmware upgrades are summarized in this section.

Latest FW release \&1.7.

FW Release Upgrades

V1.1 A Initial FWrelease
A LineSide lane count interface changed to 8 instead.of 0
V1.2 A AppSel code 2 memory location space is moved between address 90 and 93 of low
page
V1.3 A Supported Signal Integrity Controls Advertisement register 161 bit 3 of PAGE@hgedo
’ 1 to indicate Adaptive TX input EQ support.
V14 A Media Lane Assignment Advertising registers 176 and 177 of PAGE(d arelukangedto
’ 0x01.Application is allved to begin on Media Lane 1 for AppSel 1 and AppSel 2.
A PAGE 11h is added to support active control set, Data Path state machine status and dg
lane configuration status
A Added 2 additional AppSel codes 3 and 4 for 1x4@@6.5625GBaud PAM4) and 1x20
(8x26.5625GBaud NRZ)
A Added Datapath and RXOUT EQ control through Apply trigger registers Applylmmedig
ApplyDataPathlinit
A Added implementation of explicit control in both direction (from host or from module)
V1.5 A Added 4 leels amplitude CMIS registers control
A Added 8 levels PRE/Pasirsor CMIS register control
A Added advertisement registers and support registers for the above
A Added revert back event for returning the pre/post/main taps to factory settings using the
EEROM register space (old configuration not CMIS)
A previous configuration through User EEPROM address space is still available but by def
OFF, when setting register 131 of PAGEBS to 1, user will be able to set the DSP g
configuration throughuser EEPROM registers in pages B0 to B8
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