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5-16 Chapter 5: Clock Networks and PLLs in Cyclone IV Devices
Clock Networks

Figure 5-6 shows a simplified version of the five clock control blocks on each side of
the Cyclone IV E device periphery.

Figure 5-6. Clock Control Blocks on Each Side of Cyclone IV E Device (7
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Note to Figure 5-6:
(1) The left and right sides of the device have two DPCLK pins; the top and bottom of the device have four DPCLK pins.

GCLK Network Power Down

You can disable a Cyclone IV device’s GCLK (power down) using both static and
dynamic approaches. In the static approach, configuration bits are set in the
configuration file generated by the Quartus II software, which automatically disables
unused GCLKs. The dynamic clock enable or disable feature allows internal logic to
control clock enable or disable the GCLKSs in Cyclone IV devices.

When a clock network is disabled, all the logic fed by the clock network is in an
off-state, thereby reducing the overall power consumption of the device. This function
is independent of the PLL and is applied directly on the clock network, as shown in
Figure 5-1 on page 5-11.

You can set the input clock sources and the clkena signals for the GCLK multiplexers
through the Quartus II software using the ALTCLKCTRL megafunction.

«o For more information, refer to the ALTCLKCTRL Megafunction User Guide.

clkena Signals

Cyclone IV devices support clkena signals at the GCLK network level. This allows
you to gate-off the clock even when a PLL is used. Upon re-enabling the output clock,
the PLL does not need a resynchronization or re-lock period because the circuit gates
off the clock at the clock network level. In addition, the PLL can remain locked
independent of the clkena signals because the loop-related counters are not affected.
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Cyclone IV PLL Hardware Overview

Figure 5-10 shows a simplified block diagram of the major components of the PLL of
Cyclone IV E devices.

Figure 5-10. Cyclone IV E PLL Block Diagram (")
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Notes to Figure 5-10:
(1) Each clock source can come from any of the four clock pins located on the same side of the device as the PLL.
(2) This is the VCO post-scale counter K.

(3) This input port is fed by a pin-driven dedicated GCLK, or through a clock control block if the clock control block is fed by an output from another
PLL or a pin-driven dedicated GCLK. An internally generated global signal cannot drive the PLL.

['=~ The VCO post-scale counter K is used to divide the supported VCO range by two. The
VCO frequency reported by the Quartus II software in the PLL summary section of
the compilation report takes into consideration the VCO post-scale counter value.
Therefore, if the VCO post-scale counter has a value of 2, the frequency reported is
lower than the fy g specification specified in the Cyclone IV Device Datasheet chapter.

External Clock Outputs

Each PLL of Cyclone IV devices supports one single-ended clock output or one
differential clock output. Only the CO output counter can feed the dedicated external
clock outputs, as shown in Figure 5-11, without going through the GCLK. Other
output counters can feed other I/O pins through the GCLK.

October 2012  Altera Corporation Cyclone IV Device Handbook,
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Chapter 6: 1/0 Features in Cyclone IV Devices
High-Speed 1/0 Standards Support

Table 6-9. Cyclone IV GX 1/0, Differential, and XCVRs Channel Count

Device 4CGX15 | 4CGX22 4CGX30 4CGX50 4CGX75 4CGX110 4CGX150
Numbers of | s | @ | s | 8| a| 3| a|as|s3|la| 3| as|a|3|a
Differential | g3 e B | 2|2 |2 |8 8| 8| 82| 28|28 | 2 &/ 8|8

Channels & & < D < < < N < N < N @ < N @
), (2) e S8 | 2|8 @ 8|6 | 8| 6| % | &8 8|2 |53
User 1/0 () 72 72 | 150 | 72 | 150 | 290 | 290 | 310 | 290 | 310 | 270 | 393 | 475 | 270 | 393 | 475
User /0 IR RN
ser 9W | 9@ | 9@ | 9@ | 9@ | (| @, | G| @ | @ | @ | 6 | 6| 6 6|6
banks ol ®| | ol 6| 6| 6|6 6|6
LVDS (7).(9 9 9 16 9 16 45 45 91 45 91 38 52 63 38 52 63
Emulated
LVDS 6. (9 16 16 48 16 48 85 85 89 85 89 82 | 129 | 157 | 82 | 129 | 157
XCVRs 2 2 | 4 | 2 | 4 | 4| 4| 8| 4| 8| 4|8 |8 | 4| 8] 8

Notes to Table 6-9:

not included in the pin count.

High-Speed 1/0 Standards Support

This section provides information about the high-speed 1/0 standards and the HSSI
input reference clock supported in Cyclone IV devices.

Includes one configuration 1/0 bank and two dedicated clock input I/0 banks for HSSI input reference clock.
Includes one configuration 1/0 bank and four dedicated clock input 1/0 banks for HSSI input reference clock.
Single-ended clock input support is available for dedicated clock input I/0 banks 3B (pins cLk1020 and cLk1022) and 8B (pins CLKIO17 and CLKIO19).
The true LVDS count includes all LVDS 1/0 pairs, differential clock input and clock output pins in right 1/0 banks 5 and 6.
The emulated LVDS count includes all LVDS I/0 pairs, differential clock input and clock output pins in column 1/0 banks 3, 4, 7, and 8.

LVDS input and output buffers are sharing the same p and n pins. One LVDS 1/0 channel can only be either transmitter or receiver at a time.

User 1/0 pins are used as inputs or outputs; clock input pins are used as inputs only; clock output pins are used as outputs only.
For differential pad placement guidelines, refer to “Pad Placement” on page 6-23.
The 1/0 pin count includes all GPI10s, dedicated clock pins, and dual-purpose configuration pins. Transceivers pins and dedicated configuration pins are

High Speed Serial Interface (HSSI) Input Reference Clock Support

Cyclone IV GX devices support the same I/O features for GPIOs with additional new
features where current I/O banks 3A and 8A consist of dual-purpose clock input pins
(CLKIN) and 3B and 8B consist of dedicated CLKIN that can be used to support the high-
speed transceiver input reference clock (REFCLK) features on top of the
general-purpose clock input function.

The EP4CGX15, EP4CGX22, and EP4CGX30 devices contain two pairs of
CLKIN/REFCLK pins located in I/O banks 3A and 8A.I/O banks 3B and 8B are not
available in EP4CGX15, EP4CGX22, and EP4CGX30 devices. The EP4CGX50,
EP4CGX75, EP4CGX110, and EP4CGX150 devices have a total of four pairs of
CLKIN/REFCLK pins located in I/O banks 3A, 3B, 8A, and 8B. I/O banks 3B and 8B can
also support single-ended clock inputs. For more information about the CLKIN/REFCLK
pin location, refer to Figure 6-10 on page 6-18 and Figure 6-11 on page 6-19.

Cyclone IV Device Handbook,

Volume 1

March 2016  Altera Corporation




6-34

Chapter 6: 1/0 Features in Cyclone IV Devices
High-Speed 1/0 Standards Support

LVPECL 1/0 Support in Cyclone IV Devices

The LVPECL I/0O standard is a differential interface standard that requires a 2.5-V
Vo, This standard is used in applications involving video graphics,
telecommunications, data communications, and clock distribution. Cyclone IV
devices support the LVPECL input standard at the dedicated clock input pins only.
The LVPECL receiver requires an external 100-Q termination resistor between the two
signals at the input buffer.

For the LVPECL I/O standard electrical specification, refer to the Cyclone IV Device
Datasheet chapter.

AC coupling is required when the LVPECL common mode voltage of the output
buffer is higher than the Cyclone IV devices LVPECL input common mode voltage.

Figure 6-18 shows the AC-coupled termination scheme. The 50-Q resistors used at the
receiver are external to the device. DC-coupled LVPECL is supported if the LVPECL
output common mode voltage is in the Cyclone IV devices LVPECL input buffer
specification (refer to Figure 6-19).

Figure 6-18. LVPECL AC-Coupled Termination (")
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Note to Figure 6-18:
(1) The LVPECL AC-coupled termination is applicable only when an Altera FPGA transmitter is used.

Figure 6-19 shows the LVPECL DC-coupled termination.

Figure 6-19. LVPECL DC-Coupled Termination ("
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Note to Figure 6-19:
(1) The LVPECL DC-coupled termination is applicable only when an Altera FPGA transmitter is used.
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Chapter 7: External Memory Interfaces in Cyclone IV Devices 7-15
Cyclone IV Devices Memory Interfaces Features

Figure 7-9 illustrates how the second output enable register extends the DQS
high-impedance state by half a clock cycle during a write operation.

Figure 7-9. Extending the OE Disable by Half a Clock Cycle for a Write Transaction ("
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Note to Figure 7-9:

(1) The waveform reflects the software simulation result. The oz signal is an active low on the device. However, the
Quartus Il software implements the signal as an active high and automatically adds an inverter before the Aqg register
D input.

OCT with Galibration

Cyclone IV devices support calibrated on-chip series termination (Rg OCT) in both
vertical and horizontal I/ O banks. To use the calibrated OCT, you must use the RUP
and RDN pins for each Rg OCT control block (one for each side). You can use each
OCT calibration block to calibrate one type of termination with the same Vo for
that given side.
“ e Formore information about the Cyclone IV devices OCT calibration block, refer to the
Cyclone IV Device I/O Features chapter.

PLL

When interfacing with external memory, the PLL is used to generate the memory
system clock, the write clock, the capture clock and the logic-core clock. The system
clock generates the DQS write signals, commands, and addresses. The write-clock is
shifted by -90° from the system clock and generates the DQ signals during writes. You
can use the PLL reconfiguration feature to calibrate the read-capture phase shift to
balance the setup and hold margins.

I'=" ThePLL is instantiated in the ALTMEMPHY megafunction. All outputs of the PLL are
used when the ALTMEMPHY megafunction is instantiated to interface with external
memories. PLL reconfiguration is used in the ALTMEMPHY megafunction to
calibrate and track the read-capture phase to maintain the optimum margin.

“ e For more information about usage of PLL outputs by the ALTMEMPHY
megafunction, refer to the External Memory Interface Handbook.
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Configuration

Figure 8-10 shows the AP configuration with multiple bus masters.

Figure 8-10. AP Configuration with Multiple Bus Masters
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Notes to Figure 8-10:

(1) Connect the pull-up resistors to the Veeg supply of the bank in which the pin resides.

(2) Thenceo pin is left unconnected or used as a user I/0 pin when it does not feed the nCE pin of another device.

(3) The MSEL pin settings vary for different configuration voltage standards and POR time. To connect MSEL [3. . 0], refer to Table 8-5 on page 8-9.
Connect the MSEL pins directly to Vgga or GND.

(4) The AP configuration ignores the wAIT signal during configuration mode. However, if you are accessing flash during user mode with user logic,
you can optionally use the normal 1/0 to monitor the waTT signal from the Micron P30 or P33 flash.

(5) When cascading Cyclone IV E devices in a multi-device AP configuration, connect the repeater buffers between the master device and slave
devices for DATA [15. . 0] and DcLK. All I/0 inputs must maintain a maximum AC voltage of 4.1 V. The output resistance of the repeater buffers
must fit the maximum overshoot equation outlined in “Configuration and JTAG Pin 1/0 Requirements” on page 8-5.

(6) The other master device must fit the maximum overshoot equation outlined in “Configuration and JTAG Pin I/0 Requirements” on page 8-5.

(7) The other master device can control the AP configuration bus by driving the nGE to high with an output high on the I/0 pin.

(8) The other master device can pulse nCONFIG if it is under system control and not tied to Vgo.

May 2013 Altera Corporation Cyclone IV Device Handbook,
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Chapter 8: Configuration and Remote System Upgrades in Cyclone IV Devices
Configuration

FPP Configuration Timing

Figure 8-22 shows the timing waveform for the FPP configuration when using an
external host.

Figure 8-22. FPP Configuration Timing Waveform ()
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Notes to Figure 8-22:

(1) The beginning of this waveform shows the device in user mode. In user mode, nCONFIG, nSTATUS, and CONF_DONE
are at logic-high levels. When nconF1G is pulled low, a reconfiguration cycle begins.

After power up, the Cyclone IV device holds nsTATUS low during POR delay.

After power up, before and during configuration, CONF_DONE is low.

Do not leave DcLk floating after configuration. It must be driven high or low, whichever is more convenient.

DATA[7..0] is available as a user 1/0 pin after configuration; the state of the pin depends on the dual-purpose pin
settings.

Table 8-13 lists the FPP configuration timing parameters for Cyclone IV devices.

Table 8-13. FPP Timing Parameters for Cyclone IV Devices (Part 1 of 2)

Minimum Maximum
Symbol Parameter Unit
Cyclone IV (7 | Cyclone IVE @ Cyclone IV (7) Cyclone IVE 2
nCONFIG low to
forac CONF DONE low - 500 ns
CONFIG low to
terosTo " — 500 ns
nSTATUS low
CONFIG low pulse
tors e P 500 _ ns
width
nSTATUS low pulse
t 4 2 (3)
STATUS width 5 30 us
CONFIG highto
terastt " .g — 230 (4 us
nSTATUS high
nCONFIG high to
terack first rising edge on 230 ¥ — us
DCLK
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Remote System Upgrade

Dedicated Remote System Upgrade Circuitry

This section describes the implementation of the Cyclone IV device remote system
upgrade dedicated circuitry. The remote system upgrade circuitry is implemented in
hard logic. This dedicated circuitry interfaces with the user-defined factory
application configurations implemented in the Cyclone IV device logic array to
provide the complete remote configuration solution. The remote system upgrade
circuitry contains the remote system upgrade registers, a watchdog timer, and state
machines that control those components. Figure 8-33 shows the data path of the
remote system upgrade block.

Figure 8-33. Remote System Upgrade Circuit Data Path (7
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Notes to Figure 8-33:

(1) The RU_DOUT, RU_SHIFTNnLD, RU_CAPTNUPDT, RU_CLK, RU_DIN,RU_NnCONFIG, and RU_nRST IMER signals are internally controlled
by the ALTREMOTE_UPDATE megafunction.

(2) The RU_CLK refers to the ALTREMOTE_UPDATE megafunction block "clock" input. For more information, refer to the Remote Update Circuitry
(ALTREMOTE_UPDATE) Megafunction User Guide.
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9-4 Chapter 9: SEU Mitigation in Cyclone IV Devices
Error Detection Block

'~ WYSIWYG is an optimization technique that performs optimization on a VQM
(Verilog Quartus Mapping) netlist in the Quartus II software.

Error Detection Block
Table 9-3 lists the types of CRC detection to check the configuration bits.

Table 9-3. Types of CRC Detection to Check the Configuration Bits

First Type of CRC Detection Second Type of CRC Detection

m CRAM error checking ability (32-bit CRC) | m 16-bit CRC embedded in every configuration data frame.
during user mode, for use by the

m During configuration, after a frame of data is loaded into the device, the

CRC_ERROR pin. pre-computed CRC is shifted into the CRC circuitry.
= There is only one 32-bit CRC value. This | o gimyitaneously, the CRC value for the data frame shifted-in is calculated.
value covers all the CRAM data. If the pre-computed CRC and calculated CRC values do not match,

nSTATUS is set low.

m Every data frame has a 16-bit CRC. Therefore, there are many 16-bit CRC
values for the whole configuration bit stream.

m Every device has a different length of configuration data frame.

This section focuses on the first type—the 32-bit CRC when the device is in user
mode.

Error Detection Registers

There are two sets of 32-bit registers in the error detection circuitry that store the
computed CRC signature and pre-calculated CRC value. A non-zero value on the
signature register causes the CRC_ERROR pin to set high.

Figure 9-1 shows the block diagram of the error detection block and the two related
32-bit registers: the signature register and the storage register.

Figure 9-1. Error Detection Block Diagram
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Chapter 9: SEU Mitigation in Cyclone IV Devices

Software Support

Table 9-6 lists the estimated time for each CRC calculation with minimum and
maximum clock frequencies for Cyclone IV devices.

Table 9-6. CRC Calculation Time

Device Minimum Time (ms) (" Maximum Time (s) 2
EP4CE6 (9 5 2.29
EP4CE10 4 5 2.29
EP4CE15 4 7 3.17
EP4CE22 (3 9 4.51
Cyclone IV E EP4CE30 ) 15 7.48
EP4CE40 4 15 7.48
EP4CE55 4 23 11.77
EP4CE75 () 31 15.81
EP4CE115 () 45 22.67
EP4CGX15 6 2.93
EP4CGX22 12 5.95
EP4CGX30 12 °%
34 (4 17.34 4
Cyclone IV GX
EP4CGX50 34 17.34
EP4CGX75 34 17.34
EP4CGX110 62 31.27
EP4CGX150 62 31.27

Notes to Table 9-6:

(1) The minimum time corresponds to the maximum error detection clock frequency and may vary with different processes, voltages, and

temperatures (PVT).

(2) The maximum time corresponds to the minimum error detection clock frequency and may vary with different PVT.
(3) Only applicable for device with 1.2-V core voltage
(4) Only applicable for the F484 device package.

Software Support

Cyclone IV Device Handbook,

Volume 1

Enabling the CRC error detection feature in the Quartus II software generates the
CRC_ERROR output to the optional dual purpose CRC_ERROR pin.

To enable the error detection feature using CRC, perform the following steps:
Open the Quartus II software and load a project using Cyclone IV devices.
On the Assignments menu, click Settings. The Settings dialog box appears.
In the Category list, select Device. The Device page appears.

L

Click Device and Pin Options. The Device and Pin Options dialog box appears as
shown in Figure 9-2.

o1

In the Device and Pin Options dialog box, click the Error Detection CRC tab.
6. Turn on Enable error detection CRC.

7. Inthe Divide error check frequency by box, enter a valid divisor as documented
in Table 9-5 on page 9-5.

May 2013 Altera Corporation



Chapter 1: Cyclone IV Transceivers Architecture

Transmitter Channel Datapath

at time 7 + 2 is encoded as a positive disparity code group. In the same example, the
current running disparity at time n + 5 indicates that the K28.5 in time n + 6 should be
encoded with a positive disparity. Because tx_forcedisp is high at time n + 6, and
tx_dispval is high, the K28.5 at time n + 6 is encoded as a negative disparity code

group.

Miscellaneous Transmitter PCS Features

The transmitter PCS supports the following additional features:

m Polarity inversion—corrects accidentally swapped positive and negative signals
from the serial differential link during board layout by inverting the polarity of
each bit. An optional tx_invpolarity port is available to dynamically invert the
polarity of every bit of the 8-bit or 10-bit input data to the serializer in the
transmitter datapath. Figure 1-9 shows the transmitter polarity inversion feature.

Figure 1-9. Transmitter Polarity Inversion
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| -
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o|lo|=|Oo|Oo|Oo|(=|=|=|O
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transmitter serializer
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=" tx_invpolarity is a dynamic signal and might cause initial disparity errors
at the receiver of an 8B/10B encoded link. The downstream system must be

able to tolerate these disparity errors.
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Chapter 1: Cyclone IV Transceivers Architecture 1-33
Transceiver Clocking Architecture

Figure 1-31 and Figure 1-32 show the high- and low-speed clock distribution for
transceivers in F324 and smaller packages, and in F484 and larger packages in
non-bonded channel configuration.

Figure 1-31. Clock Distribution in Non-Bonded Channel Configuration for Transceivers in F324
and Smaller Packages

2

Transceiver
Block
GXBLO

Notes to Figure 1-31:

(1) Transceiver channels 2 and 3 are not available for devices in F169 and smaller packages.
(2) High-speed clock.

(3) Low-speed clock.

February 2015 Altera Corporation Cyclone IV Device Handbook,
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Chapter 1: Cyclone IV Transceivers Architecture
Transceiver Functional Modes

Tahle 1-14. Transceiver Functional Modes for Protocol Implementation (Part 2 of 2)

Functional Mode Protocol

Key Feature

Deterministic

Proprietary, CPRI, TX PLL phase frequency detector (PFD) feedback,

“Deterministic Latency

Latency OBSAI registered mode FIFO, TX bit-slip control Mode” on page 1-73
. “SDI Mode” on
SDI SDI High-speed SERDES, CDR page 176

Basic Mode

The Cyclone IV GX transceiver channel datapath is highly flexible in Basic mode to
implement proprietary protocols. SATA, V-by-One, and Display Port protocol
implementations in Cyclone IV GX transceiver are supported with Basic mode.
Figure 1-44 shows the transceiver channel datapath supported in Basic mode.

Figure 1-44. Transceiver Channel Datapath in Basic Mode
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Figure 1-57 shows an example of even numbers of /Dx.y/ between the last
automatically sent /K28.5/ and the first user-sent /K28.5/. The first user-sent
/K28.5/ code group received at an odd code group boundary in cycle n + 3 takes the
receiver synchronization state machine in Loss-of-Sync state. The first
synchronization ordered-set /K28.5/Dx.y/ in cycles nn + 3 and n + 4 is discounted and
three additional ordered sets are required for successful synchronization.

Figure 1-57. Example of Reset Condition in GIGE Mode

n n+1 n+2 n+3 n+4

clock

tx_digitalreset E

tx_dataout ><K28.5>< XXX ><K28.5>'<K28.5>'<K28.5>'< Dx.y >'< Dx.y >'<K28.5>'< Dx.y ><K28.5>< Dx.y ><K28.5>< Dx.y ><

Running Disparity Preservation with Idle Ordered Set

During idle ordered sets transmission in GIGE mode, the transmitter ensures a
negative running disparity at the end of an idle ordered set. Any /Dx.y/, except for
/D21.5/ (part of /C1/ ordered set) or /D2.2/ (part of /C2/ ordered set) following a
/K28.5/ is automatically replaced with either of the following:

m A /D5.6/ (/11/ ordered set) if the running disparity before /K28.5/ is positive
m A /D16.2/ (/12/ ordered set) if the running disparity before /K28.5/ is negative

Lane Synchronization

In GIGE mode, the word aligner is configured in automatic synchronization state
machine mode that complies with the IEEE P802.3ae standard. A synchronization
ordered setis a /K28.5/ code group followed by an odd number of valid /Dx.y/ code
groups. Table 1-19 lists the synchronization state machine parameters that
implements the GbE-compliant synchronization.

Table 1-19. Synchronization State Machine Parameters (1)

Parameter Value
Number of valid synchronization ordered sets received to achieve 3
synchronization
Number of erroneous code groups received to lose synchronization 4
Number of continuous good code groups received to reduce the error count by 4
one

Note to Table 1-19:
(1) The word aligner supports 7-bit and 10-bit pattern lengths in GIGE mode.
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Figure 1-60 shows the transceiver channel datapath and clocking when configured in

Serial RapidIO mode.

Figure 1-60. Transceiver Channel Datapath and Clocking when Configured in Serial Rapidl0 Mode
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S e u l
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Receiver Channel PCS

Receiver Channel PMA

Notes to Figure 1-60:

(1) Optional rate match FIFQ.
(2) High-speed recovered clock.
(3) Low-speed recovered clock.
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Figure 1-67 shows the transceiver configuration in Deterministic Latency mode.

Figure 1-67. Transceiver Gonfiguration in Deterministic Latency Mode
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Both CPRI and OBSAI protocols define the serial interface connecting the base station
component (specifically channel cards) and remote radio heads (specifically radio
frequency cards) in a radio base station system with fiber optics. The protocols require
the accuracy of round trip delay measurement for single-hop and multi-hop
connections to be within + 16.276 ns. The Cyclone IV GX transceivers support the
following CPRI and OBSAI line rates using Deterministic Latency mode:

m CPRI—614.4 Mbps, 1.2288 Gbps, 2.4576 Gbps, and 3.072 Gbps
m OBSAI—768 Mbps, 1.536 Gbps, and 3.072 Gbps

“ e For more information about deterministic latency implementation, refer to AN 610:
Implementing Deterministic Latency for CPRI and OBSAI Protocols in Stratix IV, HardCopy
1V, Arria 11 GX, and Cyclone IV Devices.

Registered Mode Phase Compensation FIF0

In Deterministic Latency mode, the RX phase compensation FIFO is set to registered
mode while the TX phase compensation FIFO supports optional registered mode.
When set into registered mode, the phase compensation FIFO acts as a register and
eliminates the latency uncertainty through the FIFOs.

February 2015 Altera Corporation Cyclone IV Device Handbook,
Volume 2
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BIST

Figure 1-73 shows the datapath for BIST incremental data pattern test mode. The BIST
incremental data generator and verifier are located near the FPGA fabric in the PCS
block of the transceiver channel.

Figure 1-73. BIST Incremental Pattern Test Mode Datapath

FPGA Transceiver
Fabric
Transmitter Channel PCS Transmitter Channel PMA
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Pattern Generator
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The incremental pattern generator and verifier are 16-bits wide. The generated pattern
increments from 00 to FF and passes through the TX PCS blocks, parallel looped back
to RX PCS blocks, and checked by the verifier. The pattern is also available as serial
data at the tx_dataout port. The differential output voltage of the transmitted serial
data on the tx_dataout port is based on the selected Vg, settings. The incremental
data pattern is not available to the FPGA logic at the receiver for verification.
The following are the transceiver channel configuration settings in this mode:
m PCS-FPGA fabric channel width: 16-bit
m 8B/10B blocks: Enabled
m Byte serializer/deserializer: Enabled
m  Word aligner: Automatic synchronization state machine mode
m Byte ordering: Enabled
The rx_bisterr and rx_bistdone signals indicate the status of the verifier. The
rx bisterr signal is asserted and stays high when detecting an error in the data. The
rx_bistdone signal is asserted and stays high when the verifier either receives a full
cycle of incremental pattern or it detects an error in the receiver data. You can reset the
incremental pattern generator and verifier by asserting the tx_digitalreset and
rx_digitalreset ports, respectively.
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Figure 3-8 shows a write transaction waveform with the Use the same control signal
for all the channels option disabled.

Figure 3-8. Write Transaction Waveform—Use the same control signal for all the channels Option Disabled

reconfig_clk r
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| | | |
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| | | | i |
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} } } } ] }
| | | | i |
L —
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| | | |

T T T |
} } } } ] }
T ] T T T T
tx_vodctrl [5:0] (2)  6'b111111] >< | 6b111011 | | |
| | | | | |
T } T T T T

Notes to Figure 3-8:

(1) In this waveform example, you want to write to only the transmitter portion of the channel.

(2) Inthis waveform example, the number of channels controlled by the dynamic reconfiguration controller (the ALTGX_RECONFIG instance) is two
and that the tx_vodctrl control port is enabled.

[l=" Simultaneous write and read transactions are not allowed.

Read Transaction

The read transaction in Method 3 is identical to that in Method 2. Refer to “Read
Transaction” on page 3-18.

= This is the slowest method. You have to write all the PMA settings for all channels
even if you may only be changing one parameter on the channel. Altera recommends
using the logical channel address method for time-critical applications.

For each method, you can additionally reconfigure the PMA setting of both
transmitter and receiver portion, transmitter portion only, or receiver portion only of
the transceiver channel. For more information, refer to “Dynamic Reconfiguration
Controller Port List” on page 3—4. You can enable the rx_tx duplex_sel port by
selecting the Use 'rx_tx_duplex_sel' port to enable RX only, TX only or duplex
reconfiguration option on the Error checks tab of the ALTGX_RECONFIG
MegaWizard Plug-In Manager.

Figure 3-9 shows the ALTGX_RECONFIG connection to the ALTGX instances when
set in analog reconfiguration mode. For the port information, refer to the “Dynamic
Reconfiguration Controller Port List” on page 3—4.
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Table 1-46. Glossary (Part 4 of 5)

Letter Term Definitions
tc High-speed receiver and transmitter input and output clock period.
Channel-to- High-speed 1/0 block: The timing difference between the fastest and slowest output edges,
channel-skew . . - C )
(TCCS) including tgq variation and clock skew. The clock is included in the TCCS measurement.
tein Delay from the clock pad to the I/0 input register.
tco Delay from the clock pad to the I/0 output.
teout Delay from the clock pad to the I/0 output register.
touty High-speed 1/0 block: Duty cycle on high-speed transmitter output clock.
traLL Signal high-to-low transition time (80-20%).
tH Input register hold time.
Timing Unit High-speed 1/0 block: The timing budget allowed for skew, propagation delays, and data
Interval (TUI) sampling window. (TUI = 1/(Receiver Input Clock Frequency Multiplication Factor) = to/w).
tiNgITTER Period jitter on the PLL clock input.
touturer_pencik | Period jitter on the dedicated clock output driven by a PLL.
toutuitter_io Period jitter on the general purpose 1/0 driven by a PLL.
toiigin Delay from the PLL inclk pad to the I/0 input register.
I toiicout Delay from the PLL inclk pad to the I/0 output register.
Transmitter output waveforms for the LVDS, mini-LVDS, PPDS and RSDS Differential 1/0
Standards:
Single-Ended Waveform
Positive Channel (p) = Vgy
Voo

Negative Channel (n) = Vg
Transmitter Ground
Output
Waveform

Differential Waveform (Mathematical Function of Positive & Negative Channel)
VOD
oV
VOD
""""""""""""""""""""""""""""""""""""""""""" p-n
trise Signal low-to-high transition time (20-80%).
tsy Input register setup time.
U J— J—
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