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Additional Information
Typographic Conventions

Visual Cue

Courier type

Indicates signal, port, register, bit, block, and primitive names. For example, data1,
tdi, and input. The suffix n denotes an active-low signal. For example, resetn.

Indicates command line commands and anything that must be typed exactly as it
appears. For example, c:\gdesigns\tutorial\chiptrip.gdf.

Also indicates sections of an actual file, such as a Report File, references to parts of
files (for example, the AHDL keyword SUBDESIGN), and logic function names (for
example, TRI).

“ An angled arrow instructs you to press the Enter key.

1,2.,3,and Numbered steps indicate a list of items when the sequence of the items is important,
a.,b., c.,and soon such as the steps listed in a procedure.

HEan Bullets indicate a list of items when the sequence of the items is not important.
s The hand points to information that requires special attention.

@ The question mark directs you to a software help system with related information.
‘e The feet direct you to another document or website with related information.

The multimedia icon directs you to a related multimedia presentation.

CAUTION

A caution calls attention to a condition or possible situation that can damage or
destroy the product or your work.

WARNING

A warning calls attention to a condition or possible situation that can cause you
injury.

D

The envelope links to the Email Subscription Management Center page of the Altera
website, where you can sign up to receive update notifications for Altera documents.
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14 Chapter 1: Cyclone IV FPGA Device Family Overview
Device Resources

Table 1-2 lists Cyclone IV GX device resources.

Table 1-2. Resources for the Cyclone IV GX Device Family

7 N =} =} [~} 0 e 3

- N <] <] N ~ = L

> > ><\ ><\ ><\ ><\ > _ > _

Resources 8 8 8c 8 8% 8T 8 8

= = = = = = S p—

o o o o o o a a

A A A A A A w w
Logic elements (LEs) 14,400 21,280 29,440 29,440 49,888 73,920 | 109,424 | 149,760
Embedded memory (Kbits) 540 756 1,080 1,080 2,502 4,158 5,490 6,480
Embedded 18 x 18 multipliers 0 40 80 80 140 198 280 360
General purpose PLLs 1 2 2 44 44 44 44 4 (4
Multipurpose PLLs 2 (3 2 (3 2 (3 2 (3 40 4 () 4 () 4 ()
Global clock networks 20 20 20 30 30 30 30 30
High-speed transceivers () 2 4 4 4 8 8 8 8
Transceiver maximum datarate |, 25 25 3125 | 3125 | 3125 | 3125 | 3.125
(Gbps)
PCle (PIPE) hard IP blocks 1 1 1 1 1 1 1 1
User I/0 banks 9@ 9@ 9@ 11 @) 11 @) 11 @) 11 @) 11 (8)
Maximum user 1/0 ¥ 72 150 150 290 310 310 475 475

Notes to Table 1-2:

(1) Applicable for the F169 and F324 packages.
(2) Applicable for the F484 package.

(3) Only two multipurpose PLLs for F484 package.
(4)

Two of the general purpose PLLs are able to support transceiver clocking. For more information, refer to the Clock Networks and PLLS in
Cyclone IV Devices chapter.

(5) You can use the multipurpose PLLs for general purpose clocking when they are not used to clock the transceivers. For more information, refer
to the Clock Networks and PLLs in Cyclone 1V Devices chapter.

If PCle x1, you can use the remaining transceivers in a quad for other protocols at the same or different data rates.
Including one configuration I/0 bank and two dedicated clock input I/0 banks for HSSI reference clock input.
Including one configuration I/0 bank and four dedicated clock input I/0 banks for HSSI reference clock input.

The user 1/0s count from pin-out files includes all general purpose 1/0, dedicated clock pins, and dual purpose configuration pins. Transceiver
pins and dedicated configuration pins are not included in the pin count.
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Cyclone IV Device Family Architecture

Cyclone IV Device Family Architecture

This section describes Cyclone IV device architecture and contains the following
topics:

m “FPGA Core Fabric”

m “I/O Features”

m “Clock Management”

m “External Memory Interfaces”

m “Configuration”

m “High-Speed Transceivers (Cyclone IV GX Devices Only)”
m “Hard IP for PCI Express (Cyclone IV GX Devices Only)”

FPGA Core Fabric

Cyclone IV devices leverage the same core fabric as the very successful Cyclone series
devices. The fabric consists of LEs, made of 4-input look up tables (LUTs), memory
blocks, and multipliers.

Each Cyclone IV device M9K memory block provides 9 Kbits of embedded SRAM
memory. You can configure the M9K blocks as single port, simple dual port, or true
dual port RAM, as well as FIFO buffers or ROM. They can also be configured to
implement any of the data widths in Table 1-7.

Table 1-7. M9YK Block Data Widths for Cyclone IV Device Family

Mode Data Width Configurations
Single port or simple dual port x1, x2, x4, x8/9, x16/18, and x32/36
True dual port x1, x2, x4, x8/9, and x16/18

The multiplier architecture in Cyclone IV devices is the same as in the existing
Cyclone series devices. The embedded multiplier blocks can implement an 18 x 18 or
two 9 x 9 multipliers in a single block. Altera offers a complete suite of DSP IP
including finite impulse response (FIR), fast Fourier transform (FFT), and numerically
controlled oscillator (NCO) functions for use with the multiplier blocks. The
Quartus® II design software’s DSP Builder tool integrates MathWorks Simulink and
MATLAB design environments for a streamlined DSP design flow.
“ e For more information, refer to the Logic Elements and Logic Array Blocks in Cyclone IV
Devices, Memory Blocks in Cyclone IV Devices, and Embedded Multipliers in Cyclone IV
Devices chapters.
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Chapter 6: 1/0 Features in Cyclone IV Devices 6-5
1/0 Element Features

“ e For the specific sustaining current for each V¢cio voltage level driven through the

resistor and for the overdrive current used to identify the next driven input level, refer
to the Cyclone IV Device Datasheet chapter.

Programmable Pull-Up Resistor

Each Cyclone IV device I/O pin provides an optional programmable pull-up resistor
while in user mode. If you enable this feature for an I/O pin, the pull-up resistor
holds the output to the Vo level of the output pin’s bank.

"=~ 1If you enable the programmable pull-up resistor, the device cannot use the bus-hold
feature. Programmable pull-up resistors are not supported on the dedicated
configuration, JTAG, and dedicated clock pins.

"=~ When the optional DEV_OE signal drives low, all I/O pins remains tri-stated even with
the programmable pull-up option enabled.

Programmable Delay

The Cyclone IV IOE includes programmable delays to ensure zero hold times,
minimize setup times, increase clock-to-output times, and delay the clock input
signal.

A path in which a pin directly drives a register may require a programmable delay to
ensure zero hold time, whereas a path in which a pin drives a register through
combinational logic may not require the delay. Programmable delays minimize setup
time. The Quartus II Compiler can program these delays to automatically minimize
setup time while providing a zero hold time. Programmable delays can increase the
register-to-pin delays for output registers. Each dual-purpose clock input pin
provides a programmable delay to the global clock networks.

Table 6-1 shows the programmable delays for Cyclone IV devices.

Table 6-1. Cyclone IV Devices Programmable Delay Chain

Programmable Delay Quartus Il Logic Option
Input pin-to-logic array delay Input delay from pin to internal cells
Input pin-to-input register delay | Input delay from pin to input register
Output pin delay Delay from output register to output pin
gszlx;purpose clockinput pin Input delay from dual-purpose clock pin to fan-out destinations

There are two paths in the IOE for an input to reach the logic array. Each of the two
paths can have a different delay. This allows you to adjust delays from the pin to the
internal logic element (LE) registers that reside in two different areas of the device.
You must set the two combinational input delays with the input delay from pin to
internal cells logic option in the Quartus II software for each path. If the pin uses the
input register, one of the delays is disregarded and the delay is set with the input
delay from pin to input register logic option in the Quartus II software.
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1/0 Standards

Figure 64 shows the single-ended I/O standards for OCT without calibration. The Rg
shown is the intrinsic transistor impedance.

Figure 6-4. Cyclone IV Devices Rs OCT Without Calibration

Cyclone IV Device Receiving
Driver Series Termination Device
Vecio
H Rs
Qo) >
._| Rs
GND

All1/0 banks and I/O pins support impedance matching and series termination.
Dedicated configuration pins and JTAG pins do not support impedance matching or
series termination.

Rs OCT is supported on any I/O bank. V¢cjo and Vygr must be compatible for all I/O
pins to enable Rg OCT in a given I/O bank. I/O standards that support different Rg
values can reside in the same I/O bank as long as their Vccip and Vggr do not conflict.

Impedance matching is implemented using the capabilities of the output driver and is
subject to a certain degree of variation, depending on the process, voltage, and
temperature.

“ e For more information about tolerance specification, refer to the Cyclone IV Device

Datasheet chapter.

1/0 Standards

Cyclone IV devices support multiple single-ended and differential I/O standards.
Cyclone IV devices support 3.3-, 3.0-, 2.5-, 1.8-, 1.5-, and 1.2-V 1/O standards.

Table 6-3 summarizes 1/O standards supported by Cyclone IV devices and which

1/0 pins support them.
Table 6-3. Cyclone IV Devices Supported I/0 Standards and Constraints (Part 1 of 3)
Vecio Level (in V) Column 1/0 Pins Row 1/0 Pins ("
Standard
1/0 Standard Type S User
upport In CLK, CLK, | Userl/0
put Output PLL_OUT /0 4
DQS Pins DQS Pins
3.3-V LVTTL, — i 3.3/3.0/2.5
3.3 LVCMOS (@ Single-ended | JESD8-B 3 3.3 v v v v v
3.0-V LVTTL, — i 3.3/3.0/2.5
3.0-V LVCMOS (@ Single-ended | JESD8-B 3 3.0 v v v v v
March 2016  Altera Corporation Cyclone IV Device Handbook,
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Chapter 6: 1/0 Features in Cyclone IV Devices
1/0 Banks

When designing LVTTL /LVCMOS inputs with Cyclone IV devices, refer to the
following guidelines:

m  All pins accept input voltage (V;) up to a maximum limit (3.6 V), as stated in the
recommended operating conditions provided in the Cyclone IV Device Datasheet
chapter.

m  Whenever the input level is higher than the bank V¢cio, expect higher leakage
current.

m The LVITL/LVCMOS I/0O standard input pins can only meet the Vyy and Vi
levels according to bank voltage level.

Voltage-referenced standards are supported in an I/O bank using any number of
single-ended or differential standards, as long as they use the same Vggrand Vo
values. For example, if you choose to implement both SSTL-2 and SSTL-18 in your
Cyclone IV devices, I/O pins using these standards—because they require different
Vger values—must be in different banks from each other. However, the same 1/0
bank can support SSTL-2 and 2.5-V LVCMOS with the Vo set to 2.5 V and the Vg
set to 1.25 V.

When using Cyclone IV devices as a receiver in 3.3-, 3.0-, or 2.5-V LVTTL/LVCMOS
systems, you are responsible for managing overshoot or undershoot to stay in the
absolute maximum ratings and the recommended operating conditions, provided in
the Cyclone IV Device Datasheet chapter.

The PCI clamping diode is enabled by default in the Quartus II software for input
signals with bank V¢cpp at 2.5, 3.0, or 3.3 V.

High-Speed Differential Interfaces

Cyclone IV devices can send and receive data through LVDS signals. For the LVDS
transmitter and receiver, the input and output pins of Cyclone IV devices support
serialization and deserialization through internal logic.

The BLVDS extends the benefits of LVDS to multipoint applications such as
bidirectional backplanes. The loading effect and the need to terminate the bus at both
ends for multipoint applications require BLVDS to drive out a higher current than
LVDS to produce a comparable voltage swing. All the I/O banks of Cyclone IV
devices support BLVDS for user I/0O pins.

The RSDS and mini-LVDS standards are derivatives of the LVDS standard. The RSDS
and mini-LVDS I/0O standards are similar in electrical characteristics to LVDS, but
have a smaller voltage swing and therefore provide increased power benefits and
reduced electromagnetic interference (EMI).

The PPDS standard is the next generation of the RSDS standard introduced by
National Semiconductor Corporation. Cyclone IV devices meet the National
Semiconductor Corporation PPDS Interface Specification and support the PPDS
standard for outputs only. All the I/O banks of Cyclone IV devices support the PPDS
standard for output pins only.

The LVDS standard does not require an input reference voltage, but it does require a
100-Q termination resistor between the two signals at the input buffer. An external
resistor network is required on the transmitter side for the top and bottom I/O banks.

Cyclone IV Device Handbook, March 2016  Altera Corporation
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Chapter 8: Configuration and Remote System Upgrades in Cyclone IV Devices
Configuration

The nSTATUS and CONF_DONE pins on all target devices are connected together with
external pull-up resistors, as shown in Figure 8-8 on page 8-26 and Figure 8-9 on
page 8-27. These pins are open-drain bidirectional pins on the devices. When the first
device asserts nCEO (after receiving all its configuration data), it releases its CONF_DONE
pin. However, the subsequent devices in the chain keep this shared CONF_DONE line
low until they receive their configuration data. When all target devices in the chain
receive their configuration data and release CONF_DONE, the pull-up resistor drives a
high level on this line and all devices simultaneously enter initialization mode.

Guidelines for Connecting Parallel Flash to Cyclone IV E Devices for an AP
Interface

For single- and multi-device AP configuration, the board trace length and loading
between the supported parallel flash and Cyclone IV E devices must follow the
recommendations listed in Table 8-11. These recommendations also apply to an AP
configuration with multiple bus masters.

Table 8-11. Maximum Trace Length and Loading for AP Configuration

Maximum Board Trace Length from
Cyclone IV E AP Pins Cyclone IV E Device to Flash Device Maximum Board Load (pF)
(inches)

DCLK 6 15
30
30
30
30
30
30
30
30

DATA[15..0]

PADD[23..0]

nRESET

Flash nCE

noOE

nAvVD

nWE
/0 (1

Note to Table 8-11:

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

(2N >RNe>NiNe>NiNe>N el el ey

Configuring With Multiple Bus Masters

Similar to the AS configuration scheme, the AP configuration scheme supports
multiple bus masters for the parallel flash. For another master to take control of the
AP configuration bus, the master must assert nCONFIG low for at least 500 ns to reset
the master Cyclone IV E device and override the weak 10-kQ pull-down resistor on
the nCE pin. This resets the master Cyclone IV E device and causes it to tri-state its AP
configuration bus. The other master device then takes control of the AP configuration
bus. After the other master device is done, it releases the AP configuration bus, then
releases the nCE pin, and finally pulses nCONFIG low to restart the configuration.

In the AP configuration scheme, multiple masters share the parallel flash. Similar to
the AS configuration scheme, the bus control is negotiated by the nCE pin.

Cyclone IV Device Handbook, May 2013  Altera Corporation
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Configuration

s

The .rbf used by the JRunner software driver cannot be a compressed .rbf because the
JRunner software driver uses JTAG-based configuration. During JTAG-based
configuration, the real-time decompression feature is not available.

For more information about the JRunner software driver, refer to AN 414: [Runner
Software Driver: An Embedded Solution for PLD JTAG Configuration and the source files
on the Altera website at (www.altera.com).

Combining JTAG and AS Configuration Schemes

You can combine the AS configuration scheme with the JTAG-based configuration
(Figure 8-28). This setup uses two 10-pin download cable headers on the board. One
download cable is used in JTAG mode to configure the Cyclone IV device directly
through the JTAG interface. The other download cable is used in AS mode to program
the serial configuration device in-system through the AS programming interface. If
you try configuring the device using both schemes simultaneously, JTAG
configuration takes precedence and AS configuration terminates.

May 2013 Altera Corporation Cyclone IV Device Handbook,
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Chapter 9: SEU Mitigation in Cyclone IV Devices

Document Revision History

Document Revision History

Table 9-8 lists the revision history for this chapter.

Table 9-8. Document Revision History

Date Version Changes
May 2013 1.3 Updated “CRC_ERROR Pin Type” in Table 9-2.
October 2012 1.2 Updated Table 9-2.
Updated for the Quartus Il software version 9.1 SP1 release:
m Updated “Configuration Error Detection” section.
February 2010 1.1
m Updated Table 9-6.
m Added Cyclone IV E devices in Table 9-6.
November 2009 1.0 Initial release.
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Document Revision History

Document Revision History

Table 10-3 lists the revision history for this chapter.

Table 10-3. Document Revision History

Date Version Changes

December 2013 1.3 m Updated the “EXTEST_PULSE” section.
m Updated the “BST Operation Control” section.

November 2011 1.2
m Updated Table 10-2.
m Added Cyclone IV E devices in Table 10-1 and Table 10-2 for the Quartus Il

software version 9.1 SP1 release.

February 2010 11 = Updated Figure 10-1 and Figure 10-2.
m Minor text edits.

November 2009 1.0 Initial release.
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Chapter 11: Power Requirements for Cyclone IV Devices

Hot-Socketing Specifications

Table 11-1. Power Supply Descriptions for the Cyclone IV GX Devices (Part 2 of 2)

Power Supply Pin

Nominal Voltage Level (V)

Description

VCCL_GXB

Transceiver PMA and auxiliary power supply

Notes to Table 11-1:

(1) You must power up vcea even if the phase-locked loop (PLL) is not used.

(2) 1/0 banks 3, 8, and 9 contain configuration pins. You can only power up the Vo level of /0 banks 3and 9to 1.5V, 1.8V,2.5V,3.0V, 0r 3.3 V.
For Fast Passive Parallel (FPP) configuration mode, you must power up the Vg o level of I/0 bank 8t0 1.5V,1.8V,2.5V,3.0V, 0r3.3 V.

(3) All device packages of EP4CGX15, EP4CGX22, and device package F169 and F324 of EP4CGX30 devices have two vee_cLkin dedicated clock
input I/0 located at Banks 3A and 8A. Device package F484 of EP4CGX30, all device packages of EP4CGX50, EP4CGX75, EP4CGX110, and
EP4CGX150 devices have four vcc_cLkIN dedicated clock input I/0 bank located at banks 3A, 3B, 8A, and 8B.

(4) You must set VCC_CLKIN to 2.5V if the CLKIN is used as a high-speed serial interface (HSSI) transceiver refclk. When not used as a transceiver
refclk, VCC_CLKIN supports 1.2 V/ 1.5V/ 1.8 V/ 2.5 V/ 3.0 V/ 3.3V voltages.

Table 11-2. Power Supply Descriptions for the Cyclone IV E Devices

Power Supply Pin Nominal Voltage Level (V) Description
VCCINT 1.0,1.2 Core voltage power supply
VCCA (1) 2.5 PLL analog power supply
VCCD_PLL 1.0,1.2 PLL digital power supply
VCCIo @ 1.2,15,1.8,25,3.0,3.3 I/0 banks power supply

Notes to Table 11-2:

(1) You must power up vcea even if the PLL is not used.
(2) 1/0banks 1, 6, 7, and 8 contain configuration pins.

Hot-Socketing Specifications

Cyclone IV devices are hot-socketing compliant without the need for any external
components or special design requirements. Hot-socketing support in Cyclone IV
devices has the following advantages:

B You can drive the device before power up without damaging the device.

m /O pins remain tri-stated during power up. The device does not drive out before
or during power-up. Therefore, it does not affect other buses in operation.

Devices Driven Before Power-Up

You can drive signals into regular Cyclone IV E I/O pins and transceiver
Cyclone IV GX 1/0O pins before or during power up or power down without
damaging the device. Cyclone IV devices support any power-up or power-down
sequence to simplify system-level designs.

I/0 Pins Remain Tri-stated During Power-Up

The output buffers of Cyclone IV devices are turned off during system power up or
power down. Cyclone IV devices do not drive out until the device is configured and
working in recommended operating conditions. The I/O pins are tri-stated until the

device enters user mode.
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Cyclone® IV GX devices include up to eight full-duplex transceivers at serial data
rates between 600 Mbps and 3.125 Gbps in a low-cost FPGA. Table 1-1 lists the
supported Cyclone IV GX transceiver channel serial protocols.

Table 1-1. Serial Protocols Supported by the Cyclone IV GX Transceiver Channels

Protocol Data Rate (Gbps) F32:::I?asgn‘;:ller F48piz::;:;ger
PCI Express® (PCle®) () 2.5 v v
Gbps Ethernet (GbE) 1.25 v v
Common Public Radio Interface (CPRI) 0.6144, 1.2288, 2.4576, and 3.072 v @ v
0BSAI 0.768, 1.536, and 3.072 v @ v
XAUI 3.125 — v
o HD-SDI at 1.485 and 1.4835 v
Serial digital interface (SDI) v
3G-SDI at 2.97 and 2.967 —
Serial RapidlO® (SRI0) 1.25,2.5,and 3.125 — v
(Sgﬁr\%I\)Advanced Technology Attachment 15and 3.0 o v
V-by-one 3.125 — v
Display Port 1.62 and 2.7 — v

Notes to Table 1-1:

(1) Provides the physical interface for PCI Express (PIPE)-compliant interface that supports Gen1 x1, x2, and x4 initial lane width configurations.
When implementing x1 or x2 interface, remaining channels in the transceiver block are available to implement other protocols.

(2) Supports data rates up to 2.5 Gbps only.

You can implement these protocols through the ALTGX MegaWizard™ Plug-In
Manager, which also offers the highly flexible Basic functional mode to implement
proprietary serial protocols at the following serial data rates:

m 600 Mbps to 2.5 Gbps for devices in F324 and smaller packages
m 600 Mbps to 3.125 Gbps for devices in F484 and larger packages

For descriptions of the ports available when instantiating a transceiver using the
ALTGX megafunction, refer to “Transceiver Top-Level Port Lists” on page 1-85.
“ e For more information about Cyclone IV transceivers that run at >2.97 Gbps data rate,
refer to the Cyclone IV Device Family Pin Connection Guidelines.
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Chapter 1: Cyclone IV Transceivers Architecture
Architectural Overview

Architectural Overview

Figure 1-3 shows the Cyclone IV GX transceiver channel datapath.

Figure 1-3. Transceiver Channel Datapath for Cyclone IV GX Devices
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Each transceiver channel consists of a transmitter and a receiver datapath. Each
datapath is further structured into the following;:

m Physical media attachment (PMA)—includes analog circuitry for I/O buffers,
clock data recovery (CDR), serializer /deserializer (SERDES), and programmable
pre-emphasis and equalization to optimize serial data channel performance.

m Physical coding sublayer (PCS)—includes hard logic implementation of digital
functionality within the transceiver that is compliant with supported protocols.

Outbound parallel data from the FPGA fabric flows through the transmitter PCS and
PMA, is transmitted as serial data. Received inbound serial data flows through the
receiver PMA and PCS into the FPGA fabric. The transceiver supports the following
interface widths:

m FPGA fabric-transceiver PCS—S8, 10, 16, or 20 bits
B PMA-PCS—S8 or 10 bits
The transceiver channel interfaces through the PIPE when configured for PCle

protocol implementation. The PIPE is compliant with version 2.00 of the PHY Interface
for the PCI Express Architecture specification.

Cyclone IV Device Handbook, February 2015 Altera Corporation

Volume 2


http://download.intel.com/technology/pciexpress/devnet/docs/pipe2_00.pdf
http://download.intel.com/technology/pciexpress/devnet/docs/pipe2_00.pdf

Chapter 1: Cyclone IV Transceivers Architecture 1-27
Transceiver Clocking Architecture

Input Reference Clocking

When used for transceiver, the left PLLs synthesize the input reference clock to
generate the required clocks for the transceiver channels. Figure 1-25 and Figure 1-26
show the sources of input reference clocks for PLLs used in the transceiver operation.

L=~ Clock output from PLLs in the FPGA core cannot feed into PLLs used by the
transceiver as input reference clock.

Figure 1-25. PLL Input Reference Clocks in Transceiver Operation for F324 and Smaller
Packages (1), @

REFCLK1
MPLL_2
Transceiver
Block
GXBLO
MPLL_1
REFCLKO

Notes to Figure 1-25:

(1) The REFCLKO and REFCLK1 pins are dual-purpose CLK, REFCLK, Or DIFFCLK pins that reside in banks 3A and 8A
respectively.

(2) Using any clock input pins other than the designated REFCLK pins as shown here to drive the MPLLs may have
reduced jitter performance.
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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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Simulation Requirements

The deassertion of the busy signal indicates proper completion of the offset
cancellation process on the receiver channel.

Figure 2-13. Sample Reset Sequence of a Receiver and Transmitter Channels-Receiver CDR in Automatic Lock Mode
with the Optional gxb_powerdown Signal (')

Reset/Power Down Signals >

gxb_powerdown
pll_areset

tx_digitalreset ‘

rx_analogreset ‘

rx_digitalreset

Output Status Signals

busy (3) J

pll_locked
7
rx_freglocked ’7
tirp_auto (2)

Notes to Figure 2-13:
(1) The gxb_powerdown signal must not be asserted during the offset cancellation sequence.
(2) Fortirp auto duration, refer to the Cyclone IV Device Datasheet chapter.

(3) Thebusy signal is asserted and deasserted only during initial power up when offset cancellation occurs. In subsequent reset sequences, the busy
signal is asserted and deasserted only if there is a read or write operation to the ALTGX_RECONFIG megafunction.

Simulation Requirements

The following are simulation requirements:

m The gxb_powerdown port is optional. In simulation, if the gxb_powerdown port is not
instantiated, you must assert the tx_digitalreset, rx digitalreset, and
rx_analogreset signals appropriately for correct simulation behavior.

m If the gxb_powerdown port is instantiated, and the other reset signals are not used,
you must assert the gxb_powerdown signal for at least 1 us for correct simulation
behavior.

B You can deassert the rx_digitalreset signal immediately after the rx_freglocked
signal goes high to reduce the simulation run time. It is not necessary to wait for
tLrD_Auto (@s suggested in the actual reset sequence).

m  The busy signal is deasserted after about 20 parallel reconfig clk clock cycles in
order to reduce simulation run time. For silicon behavior in hardware, you can
follow the reset sequences described in the previous pages.
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Dynamic Reconfiguration Controller Port List

Table 3—-2. Dynamic Reconfiguration Controller Port List (ALTGX_RECONFIG Instance) (Part 2 of 7)

Port Name

Input/
Output

Description

FPGA Fabric and ALTGX_

REGONFI

G Interface Signals

write all

Input

Assert this signal for one reconfig clk clock cycle to initiate a write transaction from the
ALTGX_RECONFIG instance to the ALTGX instance.

You can use this signal in two ways for .mif-based modes:

m Continuous write operation—select the Enable continuous write of all the words
needed for reconfiguration option to pulse the write all signal only once for writing
a whole .mif. The What is the read latency of the MIF contents option is available for
selection in this case only. Enter the desired latency in terms of the reconfig clk
cycles.

m Regular write operation—when the Enable continuous write of all the words needed
for reconfiguration option is disabled, every word of the .mif requires its own write
cycle.

busy

Output

This signal is used to indicate the busy status of the dynamic reconfiguration controller
during offset cancellation. After the device powers up, this signal remains low for the first
reconfig_clk clock cycle. It then is asserted and remains high when the dynamic
reconfiguration controller performs offset cancellation on all the receiver channels
connected to the ALTGX_RECONFIG instance.

Deassertion of the busy signal indicates the successful completion of the offset
cancellation process.

m PMA controls reconfiguration mode—this signal is high when the dynamic
reconfiguration controller performs a read or write transaction.

m Channel reconfiguration modes—this signal is high when the dynamic reconfiguration
controller writes the .mif into the transceiver channel.

read

Input

Assert this signal for one reconfig_clk clock cycle to initiate a read transaction. The
read port is applicable only to the PMA controls reconfiguration mode. The read port is
available when you select Analog controls in the Reconfiguration settings screen and
select at least one of the PMA control ports in the Analog controls screen.

data valid

Output

Applicable only to PMA controls reconfiguration mode. This port indicates the validity of
the data read from the transceiver by the dynamic reconfiguration controller.

The data on the output read ports is valid only when the data_valid is high.

This signal is enabled when you enable at least one PMA control port used in read
transactions, for example tx_vodctrl out.

error

Output

This indicates that an unsupported operation was attempted. You can select this in the
Error checks screen. The dynamic reconfiguration controller deasserts the busy signal and
asserts the error signal for two reconfig clk cycles when you attempt an unsupported
operation. For more information, refer to “Error Indication During Dynamic
Reconfiguration” on page 3-36.
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