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Chapter 1: Cyclone IV FPGA Device Family Overview 1-3
Device Resources

m Up to 532 user I/Os
m LVDS interfaces up to 840 Mbps transmitter (Tx), 875 Mbps Rx
m  Support for DDR2 SDRAM interfaces up to 200 MHz
m  Support for QDRII SRAM and DDR SDRAM up to 167 MHz

m  Up to eight phase-locked loops (PLLs) per device

m Offered in commercial and industrial temperature grades

Device Resources

Table 1-1 lists Cyclone IV E device resources.

Table 1-1. Resources for the Cyclone IV E Device Family

Resources

EPACEG
EPACE10
EPACE15
EPACE22
EPACE30
EPACE40
EPACESS5
EPACE75
EP4CE115

Logic elements (LEs) 6,272 | 10,320 | 15,408 | 22,320 | 28,848 | 39,600 | 55,856 | 75,408 | 114,480

(E}L‘E)?ti‘;ded memory 2070 | 414 | 504 | 594 | 594 | 1134 | 2340 | 2745 | 3,888
Eq”;ﬁf;?;‘i 1818 15 23 56 66 66 116 | 154 | 200 266
General-purpose PLLs 2 2 4 4 4 4 4 4 4
Global Clock Networks 10 10 20 20 20 20 20 20 20
User |/0 Banks 8 8 8 8 8 8 8 8 8
Maximumuser /O () | 179 | 179 | 343 | 153 | 532 | 532 | 374 | 42 | 528

Note to Table 1-1:

(1) 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.

March 2016  Altera Corporation Cyclone IV Device Handbook,
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Table 5-2. GCLK Network Connections for EP4CGX30, EP4CGX50, EPACGX75, EPACGX110, and EP4CGX150 Devices ("> ) (Part 2 of 4)
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GCLK Networks
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5-12 Chapter 5: Clock Networks and PLLs in Cyclone IV Devices

Clock Networks

GCLK Network Clock Source Generation

Figure 5-2, Figure 5-3, and Figure 5-4 on page 5-14 show the Cyclone IV PLLs, clock
inputs, and clock control block location for different Cyclone IV device densities.

Figure 5-2. Clock Networks and Clock Control Block Locations in EPACGX15, EP4CGX22, and EPACGX30 Devices () (2
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Notes to Figure 5-2:

M

The clock networks and clock control block locations apply to all EP4CGX15, EP4CGX22, and EP4CGX30 devices except EPACGX30 device in F484
package.

PLL 1 and PLL_2 are multipurpose PLLs while pLL_3 and PLL_4 are general purpose PLLs.
There are five clock control blocks on each side.
PLL 4 is only available in EP4CGX22 and EP4CGX30 devices in F324 package.

The EP4CGX15 device has two DPCLK pins on three sides of the device: DpcLK2 and DPCLKS on bottom side, DPCLK7 and DPCLKS on the right
side, DPCLK10 and DPCLK13 on the top side of device.

Dedicated clock pins can feed into this PLL. However, these paths are not fully compensated.

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

before the next edge; this may lead to pattern-dependent jitter. With pre-emphasis, the
output current is momentarily boosted during switching to increase the output slew
rate. The overshoot produced by this extra switching current is different from the
overshoot caused by signal reflection. This overshoot happens only during switching,
and does not produce ringing.

The Quartus II software allows two settings for programmable pre-emphasis
control—0 and 1, in which 0 is pre-emphasis off and 1 is pre-emphasis on. The default
setting is 1. The amount of pre-emphasis needed depends on the amplification of the
high-frequency components along the transmission line. You must adjust the setting
to suit your designs, as pre-emphasis decreases the amplitude of the low-frequency
component of the output signal.

Figure 6-20 shows the differential output signal with pre-emphasis.

Figure 6-20. The Output Signal with Pre-Emphasis
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High-Speed 1/0 Timing

This section discusses the timing budget, waveforms, and specifications for
source-synchronous signaling in Cyclone IV devices. Timing for source-synchronous
signaling is based on skew between the data and clock signals.

High-speed differential data transmission requires timing parameters provided by IC
vendors and requires you to consider the board skew, cable skew, and clock jitter. This
section provides information about high-speed I/ O standards timing parameters in
Cyclone IV devices.

Table 6-11 defines the parameters of the timing diagram shown in Figure 6-21.

Table 6-11. High-Speed I/0 Timing Definitions (Part 1 of 2)

Parameter Symbol Description

Transmitter channel-to-channel skew (7 TCCS edges, including tg variation and clock skew. The clock is

The timing difference between the fastest and slowest output

included in the TCCS measurement.

The period of time during which the data must be valid in order for
you to capture it correctly. The setup and hold times determine

Sampling window swW the ideal strobe position in the sampling window.

TSW = TSU + Thg + PLL jitter.
. . The TUI is the data-bit timing budget allowed for skew,

Time unit interval TUl ; . .
propagation delays, and data sampling window.
RSKM is defined by the total margin left after accounting for the

o ) sampling window and TCCS. The RSKM equation is:

Receiver input skew margin RSKM (TUI — SW — TCCS

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

8-13

Configuration

Multi-Device AS Configuration

You can configure multiple Cyclone IV devices with a single serial configuration
device. When the first device captures all its configuration data from the bitstream, it
drives the nCEO pin low, enabling the next device in the chain. If the last device in the
chain is a Cyclone IV device, you can leave the nCEO pin of the last device
unconnected or use it as a user I/O pin after configuration. The nCONFIG, nSTATUS,
CONF_DONE, DCLK, and DATA[0] pins of each device in the chain are connected together
(Figure 8-3).

Figure 8-3. Multi-Device AS Configuration

Veeo (1) Veeio (1) Veeio (1)
Vegio (2)
10kQ 10 kQ 10 kQ
10 kQ
Serial Configuration
Device Cyclone IV Master Device Cyclone IV Slave Device
L nSTATUS nSTATUS
CONF_DONE CONF_DONE nCEO N.C. (3
nCONFIG nCONFIG
y nCE nCEO » nCE
(10) GND
250 (5)
DATA P DATA[0]
(10) >
50 Q(5), (7) DATA[0]
DCLK DCLK CLKUSR (9 DCLK
nCS«¢ nCSO (8)
ASDI < ASDO (8) MSEL] | (4) MSEL] | pre (4)
50 Q(7)
Buffers (6)

Notes to Figure 8-3:

M

Connect the pull-up resistors to the Voo supply of the bank in which the pin resides.
Connect the pull-up resistor to the Vg o supply voltage of 1/0 bank in which the nCE pin resides.
You can leave the nCEO pin unconnected or use it as a user 1/0 pin when it does not feed the nCE pin of another device.

The MSEL pin settings vary for different configuration voltage standards and POR time. You must set the master device of the Cyclone IV device
in AS mode and the slave devices in PS mode. To connect the MSEL pins for the master device in AS mode and slave devices in PS mode, refer to
Table 8-3 on page 8-8, Table 8-4 on page 8-8, and Table 8-5 on page 8-9. Connect the MSEL pins directly to Vgea or GND.

Connect the series resistor at the near end of the serial configuration device.

Connect the repeater buffers between the master and slave devices of the Cyclone IV device for DATA[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.

The 50-Q2 series resistors are optional if the 3.3-V configuration voltage standard is applied. For optimal signal integrity, connect these 50-Q series
resistors if the 2.5- or 3.0-V configuration voltage standard is applied.

These pins are dual-purpose 1/0 pins. The ncso pin functions as FLASH nCE pin in AP mode. The ASDo pin functions as DATA[1] pin in AP and
FPP modes.

Only Cyclone IV GX devices have an option to select cLxusr (40 MHz maximum) as the external clock source for DCLK.

(10) For multi-devices AS configuration using Cyclone IV E with 1,0 V core voltage, the maximum board trace-length from the serial configuration

device to the junction-split on both bcLk and patao line is 3.5 inches.

May 2013 Altera Corporation
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8-36 Chapter 8: Configuration and Remote System Upgrades in Cyclone IV Devices
Configuration

PS Configuration Timing

A PS configuration must meet the setup and hold timing parameters and the
maximum clock frequency. When using a microprocessor or another intelligent host
to control the PS interface, ensure that you meet these timing requirements.

Figure 8-16 shows the timing waveform for PS configuration when using an external
host device.

Figure 8-16. PS Configuration Timing Waveform (7
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Notes to Figure 8-16:

(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.

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

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

(4) Inuser mode, drive DCLK either high or low when using the PS configuration scheme, whichever is more convenient.
When using the AS configuration scheme, pcLk is a Cyclone IV device output pin and must not be driven externally.

(5) Do not leave the DATA [0] pin floating after configuration. Drive the DATA [0] pin high or low, whichever is more
convenient.

Table 8-12 lists the PS configuration timing parameters for Cyclone IV devices.

Table 8-12. PS Configuration Timing Parameters For Cyclone IV Devices (Part 1 of 2)

Minimum Maximum
Symbol Parameter Unit
Cyclone IV (" | Cyclone IVE 2 | Cyclone IV (7 | CycloneIVE @

nCONFIG low to

t — 500 ns
CF2CD CONF_DONE low

nCONFIG low to

t — 500 ns
CFasTo nSTATUS low
nCONFIG low pulse
fers width p 500 - ns
nSTATUS low pulse
tsTarus width P 45 230 @ Hs
Cyclone IV Device Handbook, May 2013  Altera Corporation

Volume 1



8-82 Chapter 8: Configuration and Remote System Upgrades in Cyclone IV Devices
Document Revision History

Cyclone IV Device Handbook, May 2013  Altera Corporation
Volume 1



9-6

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



fAil =R 1. Cyclone IV Transceivers Architecture

CYIV-52001-3.7

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.

©2015 Altera Corporation. All rights reserved. ALTERA, ARRIA, CYCLONE, HARDCOPY, MAX, MEGACORE, NIOS, QUARTUS and STRATIX words and logos
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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.
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1-40 Chapter 1: Cyclone IV Transceivers Architecture
Transceiver Clocking Architecture

When the byte serializer is enabled, the common bonded low-speed clock frequency is
halved before feeding to the read clock of TX phase compensation FIFO. The common
bonded low-speed clock is available in FPGA fabric as coreclkout port, which can be
used in FPGA fabric to send transmitter data and control signals to the bonded
channels.

Figure 1-38. Transmitter Only Datapath Clocking in Bonded Channel Configuration
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x
wr_clk  rd_clk wr_clk  rd_clk <h' z =
— (S igh-spee
itx_coreclk[0] [ [ [ [ clock
! JE i
el . .
In x2 Bonded Channel Configuration

In x4 Bonded Channel Configuration

Bonded channel configuration is not available for Receiver Only channel operation
because each of the channels are individually clocked by its recovered clock.

Cyclone IV Device Handbook, February 2015  Altera Corporation
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Chapter 1: Cyclone IV Transceivers Architecture 1-61
Transceiver Functional Modes

Figure 1-56 shows the transceiver configuration in GIGE mode.

Figure 1-56. Transceiver Configuration in GIGE Mode

© Functional Mode GIGE
© Channel Bonding x1

Low-Latency PCS
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. i

! FPGA Fabric-to-Transceiver
Interface Width

FPGA Fabric-to-Transceiver
. Interface Frequency (MHz)

When configured in GIGE mode, three encoded comma (/K28.5/) code groups are
transmitted automatically after deassertion of tx_digitalreset and before
transmitting user data on the tx_datain port. This could affect the synchronization
state machine behavior at the receiver.

Depending on when you start transmitting the synchronization sequence, there could
be an even or odd number of encoded data (/Dx.y/) code groups transmitted
between the last of the three automatically sent /K28.5/ code groups and the first
/K28.5/ code group of the synchronization sequence. If there is an even number of
/Dx.y/ code groups received between these two /K28.5/ code groups, the first
/K28.5/ code group of the synchronization sequence begins at an odd code group
boundary. An IEEE802.3-compliant GIGE synchronization state machine treats this as
an error condition and goes into the Loss-of-Sync state.

February 2015 Altera Corporation Cyclone IV Device Handbook,
Volume 2
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Chapter 1: Cyclone IV Transceivers Architecture
Loopback

Loopback

Figure 1-69 shows the transceiver configuration in SDI mode.

Figure 1-69. Transceiver Configuration in SDI Mode
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e R :
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Bit Ship
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1 3G - 2.967/2.97 HD-1.4835/1.485| |- 50 o HD - 1.4835/1.485) |
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' FPGA Fabric-to-Transceiver !
' HD - 74.175/74.25 HD - 74.175/74.25 '
! Interface Frequency (MHz) 3G - 148.35/148.5 ’HD - 74'175/74'25‘ ’3(; - 148.35/148.5 ’HD - 74‘175/74'25‘ ;

Altera recommends driving rx_bitslip port low in configuration where low-latency
PCS is not enabled. In SDI systems, the word alignment and framing occurs after de-
scrambling, which is implemented in the user logic. The word alignment therefore is
not useful, and keeping rx_bitslip port low avoids the word aligner from inserting

bits in the received data stream.

Cyclone IV GX devices provide three loopback options that allow you to verify the
operation of different functional blocks in the transceiver channel. The following
loopback modes are available:

m reverse parallel loopback (available only for PIPE mode)
m serial loopback (available for all modes except PIPE mode)
m reverse serial loopback (available for all modes except XAUI mode)

In each loopback mode, all transmitter buffer and receiver buffer settings are available
if the buffers are active, unless stated otherwise.

Cyclone IV Device Handbook, February 2015  Altera Corporation
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Chapter 2: Cyclone IV Reset Control and Power Down 2-17
Transceiver Reset Sequences

PCle Functional Mode

You can configure PCle functional mode with or without the receiver clock rate
compensation FIFO in the Cyclone IV GX device. The reset sequence remains the
same whether or not you use the receiver clock rate compensation FIFO.

PCle Reset Sequence

The PCle protocol consists of an initialization/compliance phase and a normal
operation phase. The reset sequences for these two phases are described based on the
timing diagram in Figure 2-10.

Figure 2-10. Reset Sequence of PCle Functional Mode (1), 2

|
Initialization / Compliance Phase ==———Jpke———Normal Operation Phase

Reset/ Power Down Signals 1ps

A

pll_areset —

tx_digitalreset

rx_analogreset

1 12

I .

rx_digitalreset

> two parallel
clock cycles

A
A

Two parallel
clock cycles

Output Status Signals 3

pll_locked

busy (5) J

rx_freglocked

<

tirD_manual (3)

<«

tirp_Auto (4)

A

Ignore receive data

Notes to Figure 2-10:

(1) This timing diagram is drawn based on the PCle Gen 1 x1 mode.

(2) For bonded PCle Gen 1 x2 and x4 modes, there will be additional rx_freqlocked [n] signal. n=number of channels.
(3) For trp_manua duration, refer to the Cyclone IV Device Datasheet chapter.

(4) For tirp_auo duration, refer to the Cyclone IV Device Datasheet chapter.

(

5) The busy 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.

)
)
)
)
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Chapter 3: Cyclone IV Dynamic Reconfiguration
Dynamic Reconfiguration Controller Port List

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

Port Name

Input/
Output

Description

reconfig address
_out[5..0]

Output

This signal is always available for you to select in the Channel reconfiguration screen. This
signal is applicable only in the dynamic reconfiguration modes grouped under Channel
reconfiguration mode including channel interface and Use RX local divider option.

This signal represents the current address used by the ALTGX_RECONFIG instance when
writing the .mif into the transceiver channel. This signal increments by 1, from 0 to the last
address, then starts at 0 again. You can use this signal to indicate the end of all the .mif
write transactions (reconfig address out [5..0] changes from the last address to 0 at
the end of all the .mif write transactions).

reconfig address
en

Output

This is an optional signal you can select in the Channel reconfiguration screen. This signal
is applicable only in dynamic reconfiguration modes grouped under the Channel
reconfiguration option.

The dynamic reconfiguration controller asserts reconfig address_en to indicate that
reconfig address out[5..0] has changed. This signal is asserted only after the
dynamic reconfiguration controller completes writing one 16-bit word of the .mif.

reset reconfig
address

Input

This is an optional signal you can select in the Channel reconfiguration screen. This signal
is applicable only in dynamic reconfiguration modes grouped under the Channel
reconfiguration option.

Enable this signal and assert it for one reconfig_clk clock cycle if you want to reset the
reconfiguration address used by the ALTGX_RECONFIG instance during reconfiguration.

reconfig data
[15..0]

Input

This signal is applicable only in the dynamic reconfiguration modes grouped under the
Channel reconfiguration option. This is a 16-bit word carrying the reconfiguration
information. It is stored in a .mif that you must generate. The ALTGX_RECONFIG instance
requires that you provide reconfig data [15..0]0n every .mif write transaction using
the write all signal.

reconfig reset (¥

Input

You can use this signal to reset all the reconfiguration process in Channel reconfiguration
mode. Asserting this port will reset all the register in the reconfiguration controller logics.
This port only shows up in Channel reconfiguration mode.

If you are feeding into this port, synchronize the reset signal to the reconfig clk
domain.

channel reconfig
_done

Output

This signal goes high to indicate that the dynamic reconfiguration controller has finished
writing all the words of the .mif. The channel reconfig done Signal is automatically
deasserted at the start of a new dynamic reconfiguration write sequence. This signal is
applicable only in channel reconfiguration mode.

Notes to Table 3-2:

(1) Not all combinations of input bits are legal values.

2

4

(2) This setting is required for compliance to PCI Express® (PIPE) functional mode.
(3) PLL reconfiguration is performed using ALTPLL_RECONFIG controller. Hence it is not selected through the reconfig mode sel[2..0] port.
(4) reconfig reset will not restart the offset cancellation operation. Offset cancellation only occurs one time after power up and does not occur

when subsequent reconfig reset is asserted.

Offset Cancellation Feature

The Cyclone IV GX devices provide an offset cancellation circuit per receiver channel
to counter the offset variations due to process, voltage, and temperature (PVT). These
variations create an offset in the analog circuit voltages, pushing them out of the
expected range. In addition to reconfiguring the transceiver channel, the dynamic
reconfiguration controller performs offset cancellation on all receiver channels
connected to it on power up.
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Chapter 3: Cyclone IV Dynamic Reconfiguration
Dynamic Reconfiguration Modes

There are three methods that you can use to dynamically reconfigure the PMA
controls of a transceiver channel:

m “Method 1: Using logical_channel_address to Reconfigure Specific Transceiver
Channels” on page 3-14

m “Method 2: Writing the Same Control Signals to Control All the Transceiver
Channels” on page 3-16

B “Method 3: Writing Different Control Signals for all the Transceiver Channels at
the Same Time” on page 3-19

Method 1: Using logical_channel_address to Reconfigure Specific
Transceiver Channels

Enable the logical channel_address port by selecting the Use
‘logical_channel_address” port option on the Analog controls tab. This method is
applicable only for a design where the dynamic reconfiguration controller controls
more than one channel.

You can additionally reconfigure either the receiver portion, transmitter portion, or
both the receiver and transmitter portions of the transceiver channel by setting the
corresponding value on the rx_tx duplex sel input port. For more information, refer
to Table 3-2 on page 3—4.

Connecting the PMA Control Ports

The selected PMA control ports remain fixed in width, regardless of the number of
channels controlled by the ALTGX_RECONFIG instance:

B tx vodctrl and tx vodctrl out are fixed to 3 bits
B tx preemp and tx preemp out are fixed to 5 bits
B rx egdcgainand rx_egdcgain out are fixed to 2 bits

B rx eqctrland rx eqctrl out are fixed to 4 bits

Write Transaction

To complete a write transaction, perform the following steps:

1. Set the selected PMA control ports to the desired settings (for example,
tx_vodctrl = 3'b001).

2. Set the logical channel address input port to the logical channel address of the
transceiver channel whose PMA controls you want to reconfigure.

3. Setthe rx_tx_duplex_ sel port to 2'b10 so that only the transmit PMA controls are
written to the transceiver channel.

4. Ensure that the busy signal is low before you start a write transaction.
5. Assert the write all signal for one reconfig_clk clock cycle.

The busy output status signal is asserted high to indicate that the dynamic
reconfiguration controller is busy writing the PMA control values. When the write
transaction has completed, the busy signal goes low.
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Chapter 1: Cyclone IV Device Datasheet 1-5
Operating Conditions
Table 1-3. Recommended Operating Conditions for Cyclone IV E Devices (7 2 (Part 2 of 2)
Symbol Parameter Conditions Min Typ Max Unit
Ioisce Magnitude of DC current across . . o 10 mA

PCl-clamp diode when enable

Notes to Table 1-3:

(1) Cyclone IVE 1.0V core voltage devices only support CG8L, CIL, and 18L speed grades. Cyclone IV E 1.2 V core voltage devices only support
C6, G7, C8, 17, and A7 speed grades.

(2) Vo for all I/0 banks must be powered up during device operation. All vcca pins must be powered to 2.5 V (even when PLLs are not used)

and must be powered up and powered down at the same time.

(3) Vg must rise monotonically.
(4) Vecio powers all input buffers.

(5) The POR time for Standard POR ranges between 50 and 200 ms. Each individual power supply must reach the recommended operating range
within 50 ms.

(6) The POR time for Fast POR ranges between 3 and 9 ms. Each individual power supply must reach the recommended operating range within

3 ms.

Table 1-4. Recommended Operating Conditions for Cyclone IV GX Devices (Part 1 of 2)

Symbol Parameter Conditions Min Typ Max Unit
Core voltage, PCle hard IP block, and
(3) ’ ’ _

Veom transceiver PCS power supply 116 12 124 v

Ve (169 PLL analog power supply — 2.375 2.5 2.625 v

Veep pue @ | PLL digital power supply — 1.16 1.2 1.24 v
I/0 banks power supply for 3.3-V . 3135 33 3.465 v
operation ’ ' '
I/0 banks power supply for 3.0-V . 585 3 315 Y
operation ’ '
I/0 banks power supply for 2.5-V L 9375 95 9 625 Y

Vego (9@ operation
I/0 banks power supply for 1.8-V . 171 18 189 v
operation ’ ’ ’
I/0 banks power supply for 1.5-V L 1.495 15 1575 Y
operation ’ ' '
I/0 banks power supply for 1.2-V . 114 192 126 v
operation ’ ’ ’
Differential clock input pins power . 3135 33 3.465 v
supply for 3.3-V operation ’ ’ '
Differential clock input pins power . 5 85 3 315 Y
supply for 3.0-V operation ’ '
Differential clock input pins power . 2375 95 9 625 v

Vee cLKIN supply for 2.5-V operation ' ' '

(3).(5).(6) Differential clock input pins power B - 18 | 189 y

supply for 1.8-V operation ’ ’ ’
Differential clock input pins power . 1.495 15 1575 v
supply for 1.5-V operation ' ' '
Differential clock input pins power . 114 192 196 Y
supply for 1.2-V operation ’ ’ ’

VecH oxs Transceiver output buffer power supply — 2.375 2.5 2.625 v
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Chapter 1: Cyclone IV Device Datasheet
Switching Characteristics

Table 1-21. Transceiver Specification for Cyclone IV GX Devices (Part 2 of 4)

Symbol/ Conii C6 C7,17 c8 Unit
Description onditions : : ; ni
Min Typ Max Min Typ Max Min Typ Max
Receiver
1.4V PCML,
Supported 1/0 1.5V PCML,
Standards 2.5V PCML,
LVPECL, LVDS
Data rate (F324 and . . . .
smaller package) (79 600 2500 600 2500 | 600 2500 | Mbps
Data rate (F484 and — 600 | — | 3125 | 600 | — | 3125 | 600 | — | 2500 | Mbps
larger package) (19
Absolute VMAX fora _ _ . _ _ _ .
receiver pin (¢ 1.6 1.6 16 v
Operational Viax for . . . 15 . . 15 . . 15 v
a receiver pin
Absolute Vi for a — 04| — — 04| — | — 04| — | — | v
receiver pin
Vigw =0.82 V
Peak-to-peak oM
differential input | Setn@: DataRate |y o0 g | | 27 |01 | — | 27 | v
voltage Vip (diff p-p) | 600 Mbps to
D 3.125 Gbps
v Vigw = 0.82V | 80| _ s« | _ [ _ fe0«| _ [
™ setting 10% 10% 10%
Differential on-chip 100-2 setting — 100 — — 100 — — 100 — Q
termination resistors | 150-Q setting — | 150 — — | 150 — — | 150 — Q
Differential and PlPI.E’ Serial
common mode Rapid 1/0 SR, Compliant —
return loss SATA, CPRI LV,
SDI, XAUI
Programmable ppm . +62.5,100, 125, 200, m
detector ) 250, 300 pp
Clock data recovery
(CDR) ppm +300 (5 +300 £300
tolerance (without — — — +350 — — — — y ppm
spread-spectrum (6).(7) ?35(9) ?35((7))
clocking enabled)
?M?ifh‘;p’r‘]‘oth"rf;%';‘f 350 to - 35010 350 to -
dy t — — | — | 5380 | — | — |-5%0| — | — | 5350 | ppm
Spread-spectrum ).(9 (7).(9) (7).(9
clocking enabled) (¢
Run length — — 80 — — 80 — — 80 — ul
No Equalization — — 1.5 — — 1.5 — — 1.5 dB
Programmab|e Medium Low — —_— 45 —_— —_— 45 — — 45 dB
equalization Medium High — — 5.5 — — 5.5 — — 5.5 dB
High — | - 7 - | - 7 — | - 7 dB
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