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1 Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

1.1 Revision 4.2

Revision 4.2 was published in May 2019. The following is a summary of the changes in this document.

«  The VeriPHY information was updated in the Flexibility section. For more information, see Flexibility,
page 3.

*  VeriPHY™ Cable Diagnostics section was updated. For more information, see VeriPHY Cable
Diagnostics, page 74.

+  The VeriPHY Control 1/2/3 sections were removed.

« The references to the VeriPHY were removed from the Extended Registers Page 1 Space table. For
more information, see Table 69, page 98.

1.2 Revision 4.1

Revision 4.1 was published in August 2017. The following was a summary of the changes in this
document.

« All references to LVDS were clarified to reflect LVDS compatibility.

«  All references to serial parallel interface were corrected to serial peripheral interface.

»  Operating modes were updated to correctly reflect available functionality. For more information, see
Operating Modes, page 5.

* Anote was added about the use of recovered clock outputs and fast link failure indication in EEE
mode. For more information, see Media Recovered Clock Outputs, page 59 and Fast Link Failure
Indication, page 66.

*  The equipment loop description was updated to correctly reflect available functionality. For more
information, see Equipment Loop, page 73.

+ EEE Control register descriptions were updated to indicate sticky bits. For more information, see
Table 79, page 105.

*  Media/MAC SerDes transmit CRC error counter register descriptions were updated. For more
information, see Table 92, page 112.

+  Some GPIO register names were updated to correctly reflect available functionality. For more
information, see General Purpose Registers, page 116.

»  Design considerations were updated. For more information, see Design Considerations, page 162.

»  Temperature specifications were added to the part ordering information. For more information, see
Table 172, page 166.

1.3 Revision 4.0

Revision 4.0 was published in November 2015. It was the first publication of this document
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Product Overview

Figure 1«

Figure 2 «

VSC8562-11 is a low-power, dual-port Gigabit Ethernet transceiver with two SerDes interfaces for dual-
port dual media capability. It also includes an integrated dual-port two-wire serial multiplexer (MUX) to
control SFPs or PoE modules. It has a low electromagnetic interference (EMI) line driver, and integrated
line side termination resistors that conserve both power and printed circuit board (PCB) space.

The VSC8562-11 device includes Intellisec™, Microsemi’s implementation of IEEE 802.1AE 128/256-bit
MACsec protocols to meet the security requirements for protecting data traversing Ethernet LANSs. It
does input classification, frame encryption/decryption, performance, and latency monitoring.

The VSC8562-11 also supports a ring resiliency feature that allows a 1000BASE-T connected PHY port
to switch between master and slave timing without having to interrupt the 1000BASE-T link.

Using Microsemi’s EcoEthernet v2.0 PHY technology, the VSC8562-11 supports energy efficiency
features such as Energy Efficient Ethernet (EEE), ActiPHY link down power savings, and PerfectReach
that can adjust power based on the cable length. It also supports fully optimized power consumption in all
link speeds.

Microsemi's mixed signal and digital signal processing (DSP) architecture is a key operational feature of
the VSC8562-11, assuring robust performance even under less-than-favorable environmental conditions.
It supports both half-duplex and full-duplex 10BASE-T, 100BASE-TX, and 1000BASE-T communication
speeds over Category 5 (Cat5) unshielded twisted pair (UTP) cable at distances greater than 100 m,
displaying excellent tolerance to NEXT, FEXT, echo, and other types of ambient environmental and
system electronic noise. The device also supports two dual media ports that can support up to two
100BASE-FX, 1000BASE-X fiber, and/or triple-speed copper SFPs.

The following illustrations show a high-level, general view of typical VSC8562-11 applications.

Dual Media Application Diagram

1.2V
Y QSGMII 1_% V (optgnal) 2-<5P Vv
2x SGMII, or
2x 1000BASE-X MAC ‘ -~ 2% RJ-45
VSC8562 i " | and Magnetics
Y2 QSGMII, 2 ports dual media
2x SGMII MAC, or -— (fiber or copper) Serd
erDes
2x 1000BASE-X MAC SGMIl or half QSGMII | > 2% SFPs
MAC interface | scuspa, | (fiber or copper)

Copper Transceiver Application Diagram

1.2V
% QSGMII, 1.%V (0ptl$nal) 2.% \%
2x SGMII, or
2x 1000BASE-X MAC
KR i 2 poXsS c%?r?e?ﬁedia 2x RI-45
2x SGMII MAC, or [—— [— ;
2% 1000BASE-X MAC SGMII or_half QSGMII and Magnetics
MAC interface
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Fiber Media Transceiver Application Diagram
1.2V
1% QSGMII, 1.%V (Optlé)nal) 2_2 \Vi
2x SGMII, or
2x 1000BASE-X MAC
% QSGMII, i VSC8562 2 COTEARES S
2x SGMII MAC, or - 2 ports fiber media - 2x 100BASE-FX SFP
2x 1000BASE-X MAC SGMII or half QSGMII or
MAC interface 2x Copper SFP

2.1

211

2.1.2

213

214

Note:

21.5

Key Features

This section lists the main features and benefits of the VSC8562-11 device.

Low Power

Low power consumption of approximately 425 mW per port in 1000BASE-T mode, 200 mW per port
in 100BASE-TX mode, 225 mW per port in 10BASE-T mode, and less than 115 mW per port in
100BASE-FX and 1000BASE-X modes (MACsec adds 250 mW per port to the power consumption)
ActiPHY™ [ink down power savings

PerfectReach™ smart cable reach algorithm

IEEE 802.3az-2010 Energy Efficient Ethernet idle power savings, even for legacy non-EEE systems

Advanced Carrier Ethernet Support

Recovered clock outputs with programmable clock squelch control and fast link failure indication
(typical <1 ms; worst-case <3 ms) for G.8261 Synchronous Ethernet applications

Ring resiliency for maintaining linkup integrity when switching between 1000BASE-T master and
slave timing

Supports IEEE 802.3bf timing and synchronization standard

Integrated dual two-wire serial mux to control SFP and PoE modules

Support for 802.3ah unidirectional transport for 100BASE-FX and 1000BASE-X fiber media

W|de Range of Support

Compliant with IEEE 802.3 (10BASE-T, 10BASE-Te, 100BASE-TX, 1000BASE-T, 100BASE-FX,
and 1000BASE-X) specifications

Support for >16 kB jumbo frames in all speeds with programmable synchronization FIFOs
Supports Cisco QSGMII v1.3, Cisco SGMII v1.9, 1000BASE-X MACs, and IEEE 1149.1 JTAG
boundary scan

Available in a low-cost, 256-pin BGA package with a 17 mm x 17 mm body size

FIeX|b|I|ty

VeriPHY® cable diagnostics suite provides extensive network cable operating conditions and status
Patented, low EMI line driver with integrated line side termination resistors

Four programmable direct-drive LEDs per port with adjustable brightness levels using register
controls; bi-color LED support using two LED pins

Serial LED interface option

Extensive test features including near end, far end, copper media connector, SerDes MAC/media
loopback, and Ethernet packet generator with CRC error counter to decrease time-to-market

All MAC interfaces must be the same — all QSGMII or SGMII.

MACsec Encryption

Fully IEEE 802.1AE-2006 compliant supporting GCM-AES-128, and fully IEEE 802.1AEbn-2011
compliant supporting GCM-AES-256

Supports full-duplex operation at all speeds

VLAN and MPLS header bypassing

16 secure associations (SA) per port

VMDS-10475 VSC8562-11 Datasheet Revision 4.2 3



Product Overview

2.2

Figure 4 «
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Note: All MAC interfaces must be the same—all QSGMII, SGMII,

Block Diag

The following illustration shows the primary functional blocks of the VSC8562-11 device.

Block Diagram
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3 Functional Descriptions

This section describes the functional aspects of the VSC8562-11 device, including available
configurations, operational features, and testing functionality. It also defines the device setup parameters
that configure the device for a particular application.

3.1 Operating Modes

The following table lists the operating modes of the VSC8562-11 device.

Table 1« Operating Modes

Operating Mode Supported Media Notes
QSGMII/SGMII MAC-to-1000BASE-X Link Partner 1000BASE-X See Figure 5, page 5.
QSGMII/SGMII MAC-to-100BASE-FX Link Partner 100BASE-FX See Figure 7, page 6.

QSGMII/SGMII MAC-to-AMS and 1000BASE-X 1000BASE-X, 10/100/1000BASE-T See Figure 8, page 7.
SerDes

QSGMII/SGMII MAC-to-AMS and 100BASE-FX 100BASE-FX, 10/100/1000BASE-T See Figure 9, page 8.
SerDes

QSGMII/'SGMII MAC-to-AMS and Protocol SFP/Fiber protocol transfer mode  See Figure 10, page 8.
Transfer Mode (10/100/1000BASE-T Cu SFP),

10/100/1000BASE-T
QSGMII/SGMII MAC-to-Cat5 Link Partner 10/100/1000BASE-T See Figure 11, page 9.

QSGMII/SGMII MAC-to-Protocol Transfer Mode  SFP/Fiber protocol transfer mode  See Figure 12, page 9.
(10/100/1000BASE-T Cu SFP)

1000BASE-X MAC to Cat5 Link Partner 1000BASE-T only See Figure 13, page 10.

Note: All MAC interfaces must be the same — all QSGMII or SGMII.

311 QSGMII/SGMII MAC to 1000BASE-X Link Partner

The following illustrations show the register settings used to configure a QSGMII/SGMII MAC to
1000BASE-X link partner.

Figure 5« SGMII MAC to 1000BASE-X Link Partner

1 1 1 M n, |TXvpP_0
§ n, |TXVN_0
TDP_0 2 10/100/1000BASE-T, ;
TDN 0 = —| MDI, Twisted Pair, .
SGMII = w0 T <+ CPS, Autoneg, ©
MACO |, RPP_0 21l |3 and PMA n, |TXvP_n
RDN_0 = s n, |TXVN_n
< — =<
o >
o (@]
S o =
@ g > FIBROP/N_0
I o Q = > Fiber
TIP3 FIBRIP/N.O | 000BASE-X —>| 1000BASE-X
M HEswmElm m [ :3> 100BASE-FX, PCS, SFP Module | Fiber Lp
3 9 Q ) Autoneg, PMA SIGDETO
4] =1 g - -
K >
z| |2 - : : :
TDP_n g @ - . . .
3 =3
sGmir |—1ON-" &l |2 1000BASE-X, Fiber, FIBROP/N 1
RDP_n ~ '
MAC n _ o 10/100/1000BASE-T, FIBRIP/N n Fiber
RDN_n 2 Copper SFP, PCS, /N 1000BASE-X - 1000BASE-X
2 Autoneg, and PMA SFP Module LP
= SIGDET n

3111 MAC Interface SGMII
»  Setregister 19G bits 15:14 = 00
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+  Set Register 23 (main register) bit 12 =0
+  Set Register 18G = 0x80FO0.
Figure6+ QSGMII MAC to 1000BASE-X Link Partner

— — 1 n, | T™XvP_O
? TXVN_O
TDP_O Q 10/100/1000BASE-T, -
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o >
3 o =
@ ‘é z - FIBROP/N_O
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mis D2 FIBRIP/N_O N
} < 1000BASE-X 1000BASE-X
Xl || mH = 100BASE-FX, PCS, Fiber
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g Q Q 0 Autoneg, PMA SIGDETO
] =] 3
~ ‘: o
z| |2 = : : :
6' Eﬂ «— - T T~ . . .
2 3
S g 1000BASE-X, Fiber, FIBROP/N_n
o 10/100/1000BASE-T, FIBRIP/N Fiber
a Copper SFP, PCS, [+ /N1 g00BASEX Fiber | 1000BASE-X
3 Autoneg, and PMA SFP Module LP
= 9 SIGDETn |

3.11.2 MAC Interface QSGMII
+  Setregister 19G bits 15:14 = 01
«  Set Register 23 (main register) bit 12 =0
. Set Register 18G = 0x80EO. For more information, see Table 109, page 120.

3.1.1.3 Media Interface 1000BASE-X SFP Fiber (1000BASE-X Link Partner)
»  Setregister 23 bits 10:8 = 010
«  Setregister 0 bit 12 = 1 (enable autonegotiation)
+  Set Register 18G = 0x8FC1. For more information, see Table 109, page 120.

The F in 0x8FC1 identifies the port. To exclude a port from the configuration, set its bit to 0. For example,
the configuration of port 0 and port 1 to 1000BASE-X is 0011 or 3, making the bit setting 0x83C1.

Note: Whenever there is a mode change in register 23, a software reset (register 0 bit 15) is required to make
the mode change effective. This register will read the currently active mode and not what was just
written.

3.1.2 QSGMII/SGMII MAC to 100BASE-FX Link Partner

The following illustration shows the register settings used to configure a QSGMII/SGMII MAC to
100BASE-FX link partner.

Figure 7« QSGMII/SGMII MAC to 100BASE-FX Link Partner

— — — — n,| TXvP_0
2 n,| TXVN_0
TP O Q 10/100/1000BASE-T, -
DN 0 E I—» MDI, Twisted Pair, .
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< =
2l |3
=<
sllsl 2] = FIBROP/N_O
Qi a8 3 FIBRIP Fiber
m o o3 @ /N_0 .
! o < 100BASE-FX 100BASE-FX
R EhEInE 100BASE-FX, PCS, Fiber
> > SFP Module LP
. o | ) Q I} Autoneg, PMA SIGDETO
. . 0 o S
. o | = )
=
z S - . . .
8‘ [o2] P . . .
2 |5
TDP_n I @ 1000BASE-X, Fiber, FIBROP/N_n
TDN n o 10/100/1000BASE-T, FIBRIP/N Fiber
RDP N 2 Copper SFP, PCS, [* /N1 5 00BASE-FX Fibar | 100BASE-FX
< = 2 Autoneg, and PMA SFP Module LP
RDN_n = SIGDET n
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3.1.21 Media Interface 100BASE-FX SFP Fiber (100BASE-FX Link Partner)

»  Setregister 23 bits 10:8 = 011
+  Setregister 0 bit 12 = 0 (autonegotiation not present in 100BASE-FX PHY)
+ Set Register 18G = 0x8FD1. For more information, see Table 109, page 120.

For QSGMII, only port 0 is used.

Note: Whenever there is a mode change, a software reset (register 0 bit 15) is required to make the mode
change effective. This register is cleared when read.

3.1.3 QSGMII/SGMII MAC to AMS and 1000BASE-X Media SerDes

The following illustration shows the register settings used to configure a QSGMII/SGMII MAC to AMS
and 1000BASE-X media SerDes.

Figure 8« QSGMII/SGMII MAC to AMS and 1000BASE-X Media SerDes
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3.1.3.1 Media Interface 1000BASE-X SFP Fiber (1000BASE-X Link Partner)
»  Setregister 23 bits 10:8 = 010
»  Setregister 0 bit 12 = 1 (enable autonegotiation)

3.1.3.2 AMS Preference Setup
«  Setregister 23 bit 10 = 1 (enable AMS)
»  Setregister 23 bit 11 to the port preferences

The media selected by AMS can be read from register 20E1 bits 7:6. For more information, see Table 25,
page 54.

For QSGMII, only port 0 is used.

Note: Whenever there is a mode change, a software reset (register 0 bit 15) is required to make the mode
change effective. This register is cleared when read.

314 QSGMII/SGMII MAC to AMS and 100BASE-FX Media SerDes

The following illustration shows the register settings used to configure a QSGMII/SGMII MAC to AMS
and 100BASE-FX media SerDes.

VMDS-10475 VSC8562-11 Datasheet Revision 4.2 7



Functional Descriptions

& Microsemi

a AS\MicrocHip company

Figure9+« QSGMII/SGMII MAC to AMS and 100BASE-FX Media SerDes
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3.1.41 Media Interface 100BASE-FX SFP Fiber (100BASE-FX Link Partner)
+  Setregister 23 bits 10:8 = 011
«  Setregister 0 bit 12 = 1 (enable autonegotiation)
3.14.2 AMS Preference Setup
«  Setregister 23 bit 10 = 1 (enable AMS)
«  Setregister 23 bit 11 to the port preferences
The media selected by AMS can be read from register 20E1 bits 7:6. For more information, see Table 25,
page 54.
For QSGMII, only port 0 is used.
Note: Whenever there is a mode change, a software reset (register 0 bit 15) is required to make the mode

3.1.5

Figure 10

change effective. This register is cleared when read.

QSGMII/SGMII MAC-to-AMS and Protocol Transfer Mode

The following illustration shows the register settings used to configure a QSGMII/SGMII MAC-to-AMS

and Protocol Transfer mode.

« QSGMII/SGMII MAC-to-AMS and Protocol Transfer Mode

3.1.51
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