A |:| = o A 3. Transceiver Reset Gontrol in
o Stratix V Devices

This chapter provides the recommended transceiver initialization and reset sequence
for Stratix® V devices. The recommended reset sequence ensures that the physical
coding sublayer (PCS) and physical medium attachment (PMA) in each transceiver
channel are initialized and functioning correctly.

Transceiver Reset Sequence
There are two methods of performing the reset sequence in Stratix V transceivers:
m “PHY IP Embedded Reset Controller”
m  The embedded reset controller is enabled by default.

m  One embedded reset controller controls one PHY IP instance (a PHY IP
instance could be one channel or multiple channels). Individual channels
within a PHY IP instance cannot have separate resets. Resetting one channel in
the PHY IP instance resets all the other channels as well.

m  The embedded reset controller is level sensitive (active high).
m  “User-Controlled Reset Controller”

m If you disable the embedded reset controller, you must implement your own
reset logic.

m  The user-controlled reset controller can be designed to reset a single channel or
multiple channels simultaneously.

m  The user-controlled reset controller can be level sensitive (active high).

©2011 Altera Corporation. All rights reserved. ALTERA, ARRIA, CYCLONE, HARDCOPY, MAX, MEGACORE, NIOS, QUARTUS and STRATIX words and logos
are trademarks of Altera Corporation and registered in the U.S. Patent and Trademark Office and in other countries. All other words and logos identified as
trademarks or service marks are the property of their respective holders as described at www.altera.com/common/legal.html. Altera warrants performance of its
semiconductor products to current specifications in accordance with Altera's standard warranty, but reserves the right to make changes to any products and
services at any time without notice. Altera assumes no responsibility or liability arising out of the application or use of any information, product, or service
described herein except as expressly agreed to in writing by Altera. Altera customers are advised to obtain the latest version of device specifications before relying
on any published information and before placing orders for products or services.

1SO
9001:2008
Registered

Stratix V Device Handbook
Volume 3: Transceivers
December 2011
=

Subscribe


http://www.altera.com/common/legal.html
http://www.altera.com/support/devices/reliability/certifications/rel-certifications.html
http://www.altera.com/support/devices/reliability/certifications/rel-certifications.html
https://www.altera.com/servlets/subscriptions/alert?id=SV52004

3-2

Chapter 3: Transceiver Reset Control in Stratix V Devices

Transceiver Reset Sequence

PHY IP Embedded Reset Controller

Figure 3-1 shows a block diagram of the transceiver PHY instance and the Transceiver
Reconfiguration Controller interacting with the embedded reset controller.

Figure 3-1. Interaction Between the Transceiver PHY Instance, Transceiver Reconfiguration Controller, and the
Embedded Reset Controller
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Table 3-1 lists the signals used by the transceiver PHY instance, Transceiver
Reconfiguration Controller, and embedded reset controller.

Table 3-1. Signals Used by the Transceiver PHY instance, Transceiver Reconfiguration Controller, and Embedded Reset

Controller (" (Part 1 of 2)

Signal Name Signal Type Description
phy mgmt clk Clock Clock for the transceiver PHY IP
mgmt_clk_clk Clock Clock for the Transceiver Reconfiguration Controller
phy mgmt clk reset Reset Reset for the embedded reset controller is level sensitive (active high).
mgmt_rst reset Reset Reset for the Transceiver Reconfiguration Controller
p11 powerdown Internal ;\erll(ijgir:] c;gstgtis signal indicates that the transmitter (TX) phase-locked loop (PLL) is
tx_analogreset Internal | A high on this signal indicates the TX PMA is held in reset
tx digitalreset Internal | A high on this signal indicates the TX PCS is held in reset
rx_analogreset Internal | A high on this signal indicates the receiver (RX) PMA is held in reset
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Transceiver Reset Sequence

Table 3-1. Signals Used by the Transceiver PHY instance, Transceiver Reconfiguration Controller, and Embedded Reset

Controller (" (Part 2 of 2)

Signal Name

Signal Type

Description

rx digitalreset

Internal

A high on this signal indicates the RX PCS is held in reset

tx_cal busy Internal | A high on this signal indicates that TX calibration is active

rx cal busy Internal | A high on this signal indicates that RX calibration is active

reconfig busy Status A high on this signal indicates that reconfiguration is active

pll locked Status A high on this signal indicates that the TX PLL is locked

rx_is_lockedtoref Status ﬁ, Bligtr:)_orr;ftehri:nscigr(]la_llTiF;;dirc]?)tde: that the RX clock data recovery (CDR) is in the

rx_is lockedtodata Status A high on this signal indicates that the RX CDR is in the lock-to-data (LTD) mode

tx ready Status Alow on this sig.nal indicates that the TX datapath is in re.set.. A high indicates that
- the TX datapath is out of reset and ready for data transmission.

rx_ready Status A low on this signal indicates that the RX datapath is in reset. A high indicates that

the RX datapath is out of reset and ready for data reception.

Note to Table 3-1:

(1) Some of the signal names may be slightly different from the register or port names in the Quartus® I software.

The embedded reset controller is level sensitive (active high).

The embedded reset controller handles all the internal signals and the entire reset
sequence. In case of loss-of-link or loss-of-data, the embedded reset controller asserts
the appropriate reset signals.

You must monitor the status signals tx_ready and rx_ready. These status signals
indicate the transceiver is out of reset and ready for data transmission and reception.
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Transceiver Reset Sequence

At Power-Up

Figure 3-2 shows the reset sequence of the embedded reset controller at power-up.
The numbers refer to the sequence of events during reset.

Figure 3-2. Timing Diagram for the Embedded Reset Gontroller at Power-Up

Device Power-Up /

Control Signals

phy_mgmt_clk_reset 1 2

mgmt_rst_reset 1 2

Internal Signals

tpllfpowerdown (1)

pll_powerdown 1 3

tx_analogreset 1

tx_digitalreset 1

rx_analogreset 1

tx_cal_busy 1
rx_cal_busy 1

Status Signals

rx_digitalreset 1 \

ton 1ock (7
pll_locked 1 pll_lo?k() . \

rx_is_lockedtodata (2) 1 10

tx_ready 1

12

rx_ready 1

Notes to Figure 3-2:

B” powerdown, toil_lock, @nd tirp are pending characterization. For more information, refer to the DC and Switching Characteristics for Stratix V
evices chapter.

(2) Therx is lockedtodata signal shown in this figure is the logical AND of the rx _is lockedtodata signals from all channels in a transceiver
PHY instance. If one RX channel loses lock, all channels in the transceiver PHY instance are reset.
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Transceiver Reset Sequence

During and After Reconfiguration

Altera recommends re-initiating the entire reset sequence after channel or PLL
reconfiguration. You do not have to re-initiate the reset sequence after reconfiguring
any PMA analog features such as PMA controls, on-chip signal quality monitoring
(EyeQ), adaptive equalization (AEQ), decision feedback equalization (DFE), and
loopback modes.

Figure 3-3 shows the numbered reset sequence of the embedded reset controller
during and after reconfiguration.

Figure 3-3. Timing Diagram for the Embedded Reset Controller During and After Reconfiguration

Device Power-Up

Control Signals

phy_mgmt_clk_reset 1 3

mgmt_rst_reset

Internal Signals oll_powerdown (1)

t

pll_powerdown 1 3 | > 5
tx_analogreset 1 3 \ 6
'
tx_digitalreset 4 3 \ 8
rx_analogreset 3 1 \ 10
<t (1)
rx_digitalreset 4 3 12

tx_cal_busy 1

rx_cal_busy 1

t 1
pll_lock ﬁL 7

pll_locked

rx_is_lockedtodata (2) 1

Status Signals f

tx_ready 1 9
13
rx_ready 1
reconfig_busy  q non-PMA reconfiguration 3

Notes to Figure 3-3:

(1) tb,” powerdown- tpil_lock: d trp are pending characterization. For more information, refer to the DC and Switching Characteristics for Stratix V
evices chapter.

(2) Therx is lockedtodata signal shown in this figure is the logical AND of the rx_is lockedtodata signals from all channels in a transceiver
PHY instance. If one RX channel loses lock, all channels in the transceiver PHY instance are reset.
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Transceiver Reset Sequence

User-Controlled Reset GController

Figure 3-4 shows a block diagram of the transceiver PHY instance and the Transceiver
Reconfiguration Controller interacting with the user-controlled reset controller.

Figure 3-4. Interaction Between the Transceiver PHY Instance, Transceiver Reconfiguration Controller, and the
User-Gontrolled Reset Controller
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(1) You can use phy mgmt clk and phy mgmt clk reset as the clock and reset to the user-controlled reset logic.

Table 3-2 lists the signals used by the transceiver PHY instance, Transceiver
Reconfiguration Controller, and user-controlled reset controller.

Table 3-2. Signals Used by the Transceiver PHY instance, Transceiver Reconfiguration Gontroller, and User-Controlled
Reset Controller (") (Part 1 of 2)

Signal Name Signal Type Description
mgmt_clk clk Clock Clock for the Transceiver Reconfiguration Controller
mgmt_rst reset Reset Reset for the Transceiver Reconfiguration Controller
pll powerdown Control Resets the TX PLL when asserted high
tx_analogreset Control Resets the TX PMA when asserted high
tx digitalreset Control Resets the TX PCS when asserted high
rx_analogreset Control Resets the RX PMA when asserted high
rx_digitalreset Control Resets the RX PCS when asserted high
reconfig busy Status A high on this signal indicates that reconfiguration is active
tx_cal busy Status A high on this signal indicates that TX calibration is active
rx_cal busy Status A high on this signal indicates that RX calibration is active
pll locked Status A high on this signal indicates that the TX PLL is locked
rx_is lockedtoref Status A high on this signal indicates that the RX CDR is in the LTR mode
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Transceiver Reset Sequence

Table 3-2. Signals Used by the Transceiver PHY instance, Transceiver Reconfiguration Controller, and User-Controlled
Reset Controller (") (Part 2 of 2)

Signal Name

Signal Type

Description

rx_is_lockedtodata

Status

A high on this signal indicates that the RX CDR is in the LTD mode

Note to Table 3-2:

(1) Some of the signal names may be slightly different from the register or port names in the Quartus Il software.

If you disable the embedded reset controller, you must implement your own reset
controller logic. You must take the following factors into account:

The user-controlled reset controller can be level sensitive (active high)

The user-controlled reset controller does not depend on phy mgmt_clk reset

You are responsible for providing a clock and reset to the reset controller logic

Some of the internal signals are now exposed as control signals

You can hold the transceiver channels in reset by asserting the appropriate reset
control signals

You can create a reset controller to reset individual channels separately

The tx_ready and rx_ready status signals are not available in the user-controlled
reset controller mode
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Transceiver Reset Sequence

At Power-Up

Figure 3-5 shows the reset sequence of the user-controlled reset controller at
power-up. Follow the numbers for the reset sequence of events.

Figure 3-5. Timing Diagram for the User-Controlled Reset Controller at Power-Up

Control Signals

pll_powerdown 1 N 12

mgmt_rst_reset 1 2

3 (10 parallel clock cycles)
tx_analogreset 1 / / 1 /‘ 4 ‘

‘ 3 (10 parallel clock‘ cycles)
tx_digitalreset 1 / / / /4 6 ;

1 . .| (10 parallel clock cycles)
rx_analogreset 1 : ! ‘48
3 //‘ L trp (1)
‘ ; ; P E——
rx_digitalreset 1 ; ! ! | 10
Status Signals } L 4 f : }
ol locked 1 ! bt jopk (7) } 3 :
rx_is_lockedtodata 1 \ 9
tx_cal_busy 1 s \
rx_cal_busy 1 —) 7

Note to Figure 3-5:

B” _powerdown- tpil_lock: aNd ti7p are pending characterization. For more information, refer to the DC and Switching Characteristics for Stratix V
evices chapter.
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Transceiver Reset Sequence

During and After Reconfiguration

Figure 3-6 shows the reset sequence of the user-controlled reset controller during and
after reconfiguration. Follow the numbered reset sequence. Altera recommends
holding the transceiver channels in reset during channel or PLL reconfiguration.
Holding the transceiver channels in reset during channel or PLL reconfiguration is not
required while reconfiguring any PMA analog features such as PMA controls, EyeQ,
AEQ, DFE, and loopback modes.

Figure 3-6. Timing Diagram for the User-Controlled Reset Controller During and After Reconfiguration

Device Power-Up

Control Signals
tpII_powerdown (1) ;

T
pll_powerdown 1 - 4
mgmt_rst_reset 1 /
1 i (10 parallel clock cycles)

tx_analogreset / / 6

tx_digitalreset 1 / / 7
rx_analogreset 1 / 8

10
rx_digitalreset 1 tirp (1)

Status Signals

2 ‘
- ] t 1
pll_locked il lodk (1) pll_lock (; ‘J 5
< '
rx_is_lockedtodata 1 / ‘ 9
tx_cal_busy 1
rx_cal_busy 1
reconfig_busy 1 non-PMA reconfiguration 3

Note to Figure 3-6:

1) t ,t , and t p are pending characterization. For more information, refer to the DC and Switching Characteristics for Stratix V
Bll_powerdﬁwnt pll_lock LTD
evices chapter.

December 2011  Altera Corporation Stratix V Device Handbook
Volume 3: Transceivers


http://www.altera.com/literature/hb/stratix-v/stx5_53001.pdf
http://www.altera.com/literature/hb/stratix-v/stx5_53001.pdf

3-10 Chapter 3: Transceiver Reset Control in Stratix V Devices
CDR Modes During the Reset Sequence

CDR Modes During the Reset Sequence

Whether you are using the embedded reset controller or the user-controlled reset
controller, the RX CDR can be in either automatic lock mode or manual lock mode.

Reset Sequence for CDR in Automatic Lock Mode

The CDR is in automatic lock mode by default for both the embedded reset controller
and the user-controlled reset controller. For timing diagrams, refer to Figure 3-2 on
page 3—4 through Figure 3-6 on page 3-9.

Reset Sequence for CDR in Manual Lock Mode

The CDR in manual lock mode is also available for both the embedded reset controller
and the user-controlled reset controller. The two control signals to enable the CDR in
manual lock mode are rx_set locktoref and rx set locktodata.

Table 3-3 lists the control settings for the CDR in manual lock mode.

Table 3-3. Control Settings for the CDR in Manual Lock Mode

rx_set_locktoref rx_set_locktodata CDR Lock Mode
0 0 Automatic
1 0 Manual—RX CDR LTR
X 1 Manual—RX CDR LTD
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CDR Modes During the Reset Sequence

Figure 3-7 shows one of the timing diagrams of the transceiver reset sequence for the
CDR in manual lock mode. Follow the numbered reset sequence. Manual lock mode
can also be implemented in all the configurations described in “PHY IP Embedded
Reset Controller” on page 3-2 and “User-Controlled Reset Controller” on page 3-6.

Figure 3-7. Timing Diagram for the Transceiver Reset Sequence for CDR in Manual Lock Mode

Device Power-Up /

Control Signals

| | thLpowerdown (1) '

pll_powerdown 1 ! / 4
i ; ; (10 parallel clock cycles)
tx_analogreset 1 / 6
tx_digitalreset 1 / 7
rx_analogreset 1 8
3 3 3 3 tLTD_Manual (1)
] ‘ ‘ P —
rx_digitalreset 1 / { 12
rx_set_locktoref | 10
rx_set_locktodata 1 /| 10
Status Signals } } ; |
2 3 | :
pll_locked |y PiLlock (1) 3 o lock 7)) 5 |
rx_is_lockedtoref 1 /
| | | f
rx_is_lockedtodata 1 1
tx_cal_busy 1
rx_cal_busy 1
reconfig_bus 1 1 non-PMA 3
9-usy | reconfiguration

Note to Figure 3-7:

1) t 1 1 ,and t are pending characterization. For more information, refer to the DC and Switching
Il_powerdowns 'LTD_Manual> ‘pll_lock LTR_LTD_Manual
Eharacter/st/cs for Stratix / Devices chapter.
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Document Revision History

Table 3—4 lists the revision history for this chapter.

Tahle 3-4. Document Revision History

Date Version Changes

m Changed “Stratix V Device Power-Up” to “Device Power-Up” in Figure 3-2,
December 2011 31 Figure 3-3, Figure 3-5, Figure 3-6, and Figure 3-7.

= Minor text edits.

m Added “Embedded Reset Controller” and “User-Controlled Reset Controller”

sections.

November 2011 3.0 m Updated Figure 3-2, Figure 3-3, Figure 3-5, Figure 3-6, and Figure 3—7.

m Added the tx_analogreset signal.

= Minor text edits.

m Added sections for CDR reset sequence in automatic and manual lock mode.
May 2011 2.0 m Removed sections for PCle and non-PCle reset sequences.

m Chapter moved to Volume 3.
December 2010 1.1 No changes to the content of this chapter for the Quartus Il software 10.1.
July 2010 1.0 Initial release.
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