Intel - EPACE40F29C8L Datasheet

Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.

Details

Product Status Active
Number of LABs/CLBs 2475
Number of Logic Elements/Cells 39600
Total RAM Bits 1161216
Number of I/O 532

Number of Gates -

Voltage - Supply 0.97V ~ 1.03V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (T))

Package / Case 780-BGA

Supplier Device Package 780-FBGA (29x29)

Purchase URL https://www.e-xfl.com/product-detail/intel/ep4ce40f29c8lI

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/ep4ce40f29c8l-4497529
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array

| aWNJOA

00qPUBH 991A8(Q A| AUOJIAY

uonesodion esayy 910z UdIeN

Table 1-4 lists Cyclone IV GX device package offerings, including I/O and transceiver counts.

Table 1-4. Package Offerings for the Cyclone IV GX Device Family (/)

Package F169 F324 F484 F672 F896
Size (mm) 14 x 14 19x19 23 x 23 27 x 27 31 x 31
Pitch (mm) 1.0 1.0 1.0 1.0 1.0
(=3 ) »n (=3 ) »n (=3 ) »n (=3 ) »n (=3 ) »n
Device 5 Q E 5 2 E = g E 5 a8 E 5 g8 E
3 = > 3 = > 3 = > 3 = > 3 = >
EP4CGX15 | AT72 25 2 —_— | — — — — — — — — — — —
EP4CGX22 72 25 2 f1 50 |64 4 — — — — — — — — —
EP4CGX30 | w72 25 2 *1 50 |64 4 0,290 | 130 4 — — — — — —
EP4CGX50 — | = — — |—= — 290 | 130 4 h310 | 140 8 — — —
EP4CGX75 — |— — —- | — — 290 | 130 4 310 | 140 8 — — —
EP4CGX110 — — — — — — 270 | 120 4 393 | 181 8 +475 220
EP4CGX150 — — — — — — y270 | 120 4 F393 | 181 8 w475 [ 220

Note to Table 1-4:

(1) Use the Pin Migration View window in Pin Planner of the Quartus Il software to verify the pin migration compatibility when you perform device migration. For more
information, refer to the I//0 Management chapter in volume 2 of the Quartus Il Handbook.

(2) This includes both dedicated and emulated LVDS pairs. For more information, refer to the I/0 Features in Cyclone IV Devices chapter.
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Chapter 3: Memory Blocks in Cyclone IV Devices
Memory Modes

Violating the setup or hold time on the M9K memory block input registers may
corrupt memory contents. This applies to both read and write operations.

Single-Port Mode

Single-port mode supports non-simultaneous read and write operations from a single
address. Figure 3—6 shows the single-port memory configuration for Cyclone IV
devices M9K memory blocks.

Figure 3-6. Single-Port Memory ("), (2
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Notes to Figure 3-6:
(1) You can implement two single-port memory blocks in a single M9K block.
(2) For more information, refer to “Packed Mode Support” on page 3—4.

During a write operation, the behavior of the RAM outputs is configurable. If you
activate rden during a write operation, the RAM outputs show either the new data
being written or the old data at that address. If you perform a write operation with
rden deactivated, the RAM outputs retain the values they held during the most recent
active rden signal.

To choose the desired behavior, set the Read-During-Write option to either New Data
or Old Data in the RAM MegaWizard Plug-In Manager in the Quartus II software. For
more information about read-during-write mode, refer to “Read-During-Write
Operations” on page 3-15.

The port width configurations for M9K blocks in single-port mode are as follow:
m 8192x1
m 4096 x 2
m 2048 x 4
m 1024 x 8
m 1024 x9
m 512x16
m 512x18
m 256 x 32
m 256 x 36

Cyclone IV Device Handbook, November 2011  Altera Corporation
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Chapter 4: Embedded Multipliers in Cyclone IV Devices 4-5
Operational Modes

18-Bit Multipliers

You can configure each embedded multiplier to support a single 18 x 18 multiplier for
input widths of 10 to 18 bits.

Figure 4-3 shows the embedded multiplier configured to support an 18-bit multiplier.

Figure 4-3. 18-Bit Multiplier Mode

signa
signb
aclr ——
clock ——
ena —
VYVVVY
Data A [17..0] &—D Q
e » Data Out [35..0]
] X D Q
Q —
CLRN
Data B [17..0] &—D Q 9
—{ENA
CLRN
b 18 x 18 Multiplier
Embedded Multiplier

All 18-bit multiplier inputs and results are independently sent through registers. The
multiplier inputs can accept signed integers, unsigned integers, or a combination of
both. Also, you can dynamically change the signa and signb signals and send these
signals through dedicated input registers.

February 2010 Altera Corporation Cyclone IV Device Handbook,
Volume 1



4-6 Chapter 4: Embedded Multipliers in Cyclone IV Devices
Operational Modes

9-Bit Multipliers

You can configure each embedded multiplier to support two 9 x 9 independent
multipliers for input widths of up to 9 bits.

Figure 44 shows the embedded multiplier configured to support two 9-bit
multipliers.

Figure 4-4. 9-Bit Multiplier Mode
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$ Data Out 1[17..0]
Data B 1[8..0] D Q ?
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7 9 x 9 Multiplier

Embedded Multiplier

All 9-bit multiplier inputs and results are independently sent through registers. The
multiplier inputs can accept signed integers, unsigned integers, or a combination of
both. Two 9 x 9 multipliers in the same embedded multiplier block share the same
signa and signb signal. Therefore, all the Data A inputs feeding the same embedded
multiplier must have the same sign representation. Similarly, all the Data B inputs
feeding the same embedded multiplier must have the same sign representation.

Cyclone IV Device Handbook, February 2010 Altera Corporation
Volume 1
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Termination Scheme for 1/0 Standards

6-13

Table 6-3. Cyclone IV Devices Supported I/0 Standards and Constraints (Part 3 of 3)

Vecio Level (in V) Column 1/0 Pins Row 1/0 Pins ("
Standard
1/0 Standard Type S User
upport CLK, CLK, | Userl/0
Input Output DOS PLL_OUT PI/lJ DOS Pins
ins
LVPECL (7 Differential — 2.5 — v/ — — v —

Notes to Table 6-3:

(1) Cyclone IV GX devices only support right I/0 pins.

(2) The PCI-clamp diode must be enabled for 3.3-V/3.0-V LVTTL/LVCMOS.

(3) The Cyclone IV architecture supports the MultiVolt 1/0 interface feature that allows Cyclone IV devices in all packages to interface with 1/0
systems that have different supply voltages.

(4) Cyclone IV GX devices do not support 1.2-V Vo in banks 3 and 9. 1/0 pins in bank 9 are dual-purpose 1/0 pins that are used as configuration
or GPIO pins. Configuration scheme is not support at 1.2 V, therefore bank 9 can not be powered up at 1.2-V V¢go.

(5) Differential HSTL and SSTL outputs use two single-ended outputs with the second output programmed as inverted. Differential HSTL and SSTL
inputs treat differential inputs as two single-ended HSTL and SSTL inputs and only decode one of them. Differential HSTL and SSTL are only
supported on CLK pins.

(6) PPDS, mini-LVDS, and RSDS are only supported on output pins.
(7) LVPECL is only supported on clock inputs.
(8) Bus LVDS (BLVDS) output uses two single-ended outputs with the second output programmed as inverted. BLVDS input uses LVDS input

buffer.

—
«©

) 1.2-V HSTL input is supported at both column and row 1/0s regardless of Class | or Class II.

(10) True LVDS, RSDS, and mini-LVDS 1/0 standards are supported in left and right I/0 pins, while emulated LVDS, RSDS, and mini-LVDS 1/0
standards are supported in the top, bottom, and right 1/0 pins.

Termination Scheme for 1/0 Standards

Cyclone IV devices support PCI and PCI-X 1/O standards at 3.0-V Vcio. The 3.0-V
PCI and PCI-X I/O are fully compatible for direct interfacing with 3.3-V PCI systems
without requiring any additional components. The 3.0-V PCI and PCI-X outputs meet
the Vi and Vi requirements of 3.3-V PCI and PCI-X inputs with sufficient noise

margin.

For more information about the 3.3/3.0/2.5-V LVITL & LVCMOS multivolt I/O
support, refer to AN 447: Interfacing Cyclone I1l and Cyclone IV Devices with 3.3/3.0/2.5-V

LVTTL/LVCMOS 1/O Systems.

This section describes recommended termination schemes for voltage-referenced and

differential I/O standards.

The 3.3-V LVTTL, 3.0-V LVTITL and LVCMOS, 2.5-V LVTTL and LVCMOS, 1.8-V

LVTTL and LVCMOS, 1.5-V LVCMOS, 1.2-V LVCMOS, 3.0-V PCI, and PCI-X

I/0 standards do not specify a recommended termination scheme per the JEDEC

standard

March 2016  Altera Corporation
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Each Cyclone IV I/0 bank has a VREF bus to accommodate voltage-referenced 1/0 standards. Each VREF pin is the reference
source for its Vggp group. If you use a Vygp group for voltage-referenced I/0O standards, connect the VREF pin for that group to
the appropriate voltage level. If you do not use all the Vygg groups in the I/O bank for voltage-referenced 1/O standards, you
can use the VREF pin in the unused voltage-referenced groups as regular I/O pins. For example, if you have SSTL-2 Class I
input pins in I/O bank 1 and they are all placed in the VREFB1N [0] group, VREFB1IN [0] must be powered with 1.25V, and the
remaining VREFBIN[1. .3] pins (if available) are used as I/O pins. If multiple Vygp groups are used in the same I/O bank, the

VREF pins must all be powered by the same voltage level because the VREF pins are shorted together within the same I/O bank.

When VREF pins are used as regular 1/Os, they have higher pin capacitance than regular user I/O pins. This has an impact on
the timing if the pins are used as inputs and outputs.

For more information about VREF pin capacitance, refer to the pin capacitance section in the Cyclone IV Device Datasheet chapter.

For information about how to identify Vggr groups, refer to the Cyclone IV Device Pin-Out files or the Quartus II Pin Planner
tool.

Table 64 and Table 6-5 summarize the number of VREF pins in each I/O bank for the Cyclone IV device family.

Table 6-4. Number of VREF Pins Per 1/0 Bank for Cyclone IV E Devices (Part 1 of 2)
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Configuration

You can begin reconfiguration by pulling the nCONFIG pin low. The nCONFIG pin must
be low for at least 500 ns. When nCONFIG is pulled low, the Cyclone IV device is reset.
The Cyclone IV device also pulls nSTATUS and CONF_DONE low and all I/O pins are
tri-stated. When nCONFIG returns to a logic-high level and nSTATUS is released by the
Cyclone IV device, reconfiguration begins.

Configuration Error

If an error occurs during configuration, Cyclone IV devices assert the nSTATUS signal
low, indicating a data frame error and the CONF_DONE signal stays low. If the
Auto-restart configuration after error option (available in the Quartus II software in
the General tab of the Device and Pin Options dialog box) is turned on, the

Cyclone IV device releases nSTATUS after a reset time-out period (a maximum of

230 ps), and retries configuration. If this option is turned off, the system must monitor
nSTATUS for errors and then pulse nCONFIG low for at least 500 ns to restart
configuration.

Initialization

In Cyclone IV devices, the initialization clock source is either the internal oscillator or
the optional CLKUSR pin. By default, the internal oscillator is the clock source for
initialization. If you use the internal oscillator, the device provides itself with enough
clock cycles for proper initialization. When using the internal oscillator, you do not
have to send additional clock cycles from an external source to the CLKUSR pin during
the initialization stage. Additionally, you can use the CLKUSR pin as a user 1/O pin.

You also have the flexibility to synchronize initialization of multiple devices or to
delay initialization with the CLKUSR option. The CLKUSR pin allows you to control
when your device enters user mode for an indefinite amount of time. You can turn on
the Enable user-supplied start-up clock (CLKUSR) option in the Quartus II software
in the General tab of the Device and Pin Options dialog box. When you turn on the
Enable user supplied start-up clock option (CLKUSR) option, the CLKUSR pin is the
initialization clock source. Supplying a clock on the CLKUSR pin does not affect the
configuration process. After the configuration data is accepted and CONF_DONE goes
high, Cyclone IV devices require 3,192 clock cycles to initialize properly and enter
user mode.

If you use the optional CLKUSR pin and the nCONFIG pin is pulled low to restart
configuration during device initialization, ensure that the CLKUSR pin continues to
toggle when nSTATUS is low (a maximum of 230 ps).

User Mode

An optional INIT DONE pin is available, which signals the end of initialization and the
start of user mode with a low-to-high transition. The Enable INIT_DONE Output
option is available in the Quartus II software in the General tab of the Device and Pin
Options dialog box. If you use the INIT DONE pin, it is high due to an external 10-kQ
pull-up resistor when nCONFIG is low and during the beginning of configuration. After
the option bit to enable INIT DONE is programmed into the device (during the first
frame of configuration data), the INIT DONE pin goes low. When initialization is
complete, the INIT DONE pin is released and pulled high. This low-to-high transition
signals that the device has entered user mode. In user mode, the user 1/O pins
function as assigned in your design and no longer have weak pull-up resistors.

May 2013 Altera Corporation Cyclone IV Device Handbook,

Volume 1
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Chapter 8: Configuration and Remote System Upgrades in Cyclone IV Devices
Configuration

Altera recommends putting a buffer before the DATA and DCLK output from the master
device to avoid signal strength and signal integrity issues. The buffer must not
significantly change the DATA-to-DCLK relationships or delay them with respect to other
AS signals (ASDI and nCS). Also, the buffer must only drive the slave devices to ensure
that the timing between the master device and the serial configuration device is
unaffected.

This configuration method supports both compressed and uncompressed .sof.
Therefore, if the configuration bitstream size exceeds the capacity of a serial
configuration device, you can enable the compression feature in the .sof or you can
select a larger serial configuration device.

Guidelines for Connecting a Serial Configuration Device to Cyclone IV
Devices for an AS Interface

For single- and multi-device AS configurations, the board trace length and loading
between the supported serial configuration device and Cyclone IV device must follow
the recommendations listed in Table 8-7.

Table 8-7. Maximum Trace Length and Loading for AS Configuration

Maximum Board Trace Length from a
Cyclone IV Device to a Serial Configuration

Cyclone IV Device (Inches) Maximum Board Load (pF)

Device AS Pins

Cyclone IVE Cyclone IV GX
DCLK 10 6 15
DATA[0] 10 6 30
nCso 10 6 30

6 30

ASDO 10

Note to Table 8-7:

(1) 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 bcLx and patao line is 3.5 inches.

Estimating AS Configuration Time

AS configuration time is dominated by the time it takes to transfer data from the serial
configuration device to the Cyclone IV device. This serial interface is clocked by the
Cyclone IV device DCLK output (generated from a 40-MHz internal oscillator for
Cyclone IV E devices, a 20- or 40-MHz internal oscillator, or an external CLKUSR of up
to 40 MHz for Cyclone IV GX devices).

Equation 8-2 and Equation 8-3 show the configuration time calculations.
Equation 8-2.

maximum DCLK period . . . N
T hit = estimated maximum configuration ti
i

Size x (

Equation 8-3.

50 ns

9,600,000 bits x ( > bit) = 480 ms

Cyclone IV Device Handbook, May 2013  Altera Corporation
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Configuration

Table 8-20. Dedicated Configuration Pins on the Cyclone IV Device (Part 2 of 4)

Pin Name

Configuration
Scheme

Pin Type

Description

CONF_DONE

N/A

All

Bidirectional
open-drain

m Status output—the target Cyclone IV device drives the
CONF_DONE pin low before and during configuration.
After all the configuration data is received without error
and the initialization cycle starts, the target device
releases CONF_DONE.

m Status input—after all the data is received and
CONF_DONE goes high, the target device initializes and
enters user mode. The CONF_DONE pin must have an
external 10-kQ pull-up resistor in order for the device to
initialize.

Driving conF_DONE low after configuration and initialization

does not affect the configured device. Do not connect bus

holds or ADC to CONF_DONE pin.

nCE

N/A

All

Input

Active-low chip enable. The nCE pin activates the Cyclone
IV device with a low signal to allow configuration. You must
hold ncE pin low during configuration, initialization, and
user-mode. In a single-device configuration, you must tie
the nCE pin low. In a multi-device configuration, nCE of the
first device is tied low while its nCEO pin is connected to
nCE of the next device in the chain. You must hold the nCE
pin low for successful JTAG programming of the device.

nCEO

N/A if
optionis on.
I/0 if option

is off.

All

Output
open-drain

Output that drives low when configuration is complete. In a
single-device configuration, you can leave this pin floating
or use it as a user I/0 pin after configuration. In a multi-
device configuration, this pin feeds the nCE pin of the next
device. The nceo of the last device in the chain is left
floating or used as a user 1/0 pin after configuration.

If you use the nCEO pin to feed the nCE pin of the next
device, use an external 10-kQ pull-up resistor to pull the
nCEO pin high to the Vg o voltage of its 1/0 bank to help the
internal weak pull-up resistor.

If you use the nCEO pin as a user 1/0 pin after configuration,
set the state of the pin on the Dual-Purpose Pin settings.

nCso,

FLASH nCE
(1)

1/0

AS, AP 2

Output

the cE# pin on the Micron P30 or P33 flash. @

Output control signal from the Cyclone IV device to the
serial configuration device in AS mode that enables the
configuration device. This pin functions as ncso in AS
mode and FLASH nCE in AP mode.

Output control signal from the Cyclone IV device to the
parallel flash in AP mode that enables the flash. Connects to

This pin has an internal pull-up resistor that is always
active.

May 2013 Altera Corporation

Cyclone IV Device Handbook,
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Chapter 10: JTAG Boundary-Scan Testing for Cyclone IV Devices

BST Operation Control

Table 10-1. Boundary-Scan Register Length for Cyclone IV Devices (Part 2 of 2)

Device Boundary-Scan Register Length
EP4CGX75 1006
EP4CGX110 1495
EP4CGX150 1495

Note to Table 10-1:

(1) For the F484 package of the EP4CGX30 device, the boundary-scan register length is 1006.

Table 10-2 lists the IDCODE information for Cyclone IV devices.

Table 10-2. IDCODE Information for 32-Bit Cyclone IV Devices

IDCODE (32 Bits) ("
Device Version Part Number Manufacturer ldentity LSB
(4 Bits) (16 Bits) (11 Bits) (1 Bit) @
EP4CE6 0000 0010 0000 1111 0001 000 0110 1110 1
EP4CE10 0000 0010 0000 1111 0001 000 0110 1110 1
EP4CE15 0000 0010 0000 1111 0010 000 0110 1110 1
EP4CE22 0000 0010 0000 1111 0011 000 0110 1110 1
EP4CE30 0000 0010 0000 1111 0100 000 0110 1110 1
EP4CE40 0000 0010 0000 1111 0100 000 0110 1110 1
EP4CE55 0000 0010 0000 1111 0101 000 0110 1110 1
EP4CE75 0000 0010 0000 1111 0110 000 0110 1110 1
EP4CE115 0000 0010 0000 1111 0111 000 0110 1110 1
EP4CGX15 0000 0010 1000 0000 0001 000 0110 1110 1
EP4CGX22 0000 0010 1000 0001 0010 000 0110 1110 1
EP4CGX30 3 0000 0010 1000 0000 0010 000 0110 1110 1
EP4CGX30 4 0000 0010 1000 0010 0011 000 0110 1110 1
EP4CGX50 0000 0010 1000 0001 0011 000 0110 1110 1
EP4CGX75 0000 0010 1000 0000 0011 000 0110 1110 1
EP4CGX110 0000 0010 1000 0001 0100 000 0110 1110 1
EP4CGX150 0000 0010 1000 0000 0100 000 0110 1110 1

Notes to Table 10-2:

(1) The MSB is on the left.
2

4

(2) The 1DCODE LSB is always 1.
(3) The 1DCoDE is applicable for all packages except for the F484 package.
(4) The 1DCODE is applicable for the F484 package only.

IEEE Std.1149.6 mandates the addition of two new instructions: EXTEST PULSE and
EXTEST TRAIN. These two instructions enable edge-detecting behavior on the signal
path containing the AC pins.

Cyclone IV Device Handbook,

Volume 1
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Chapter 1: Cyclone IV Transceivers Architecture 1-5
Transmitter Channel Datapath

Transmitter Channel Datapath

The following sections describe the Cyclone IV GX transmitter channel datapath
architecture as shown in Figure 1-3:

m TX Phase Compensation FIFO
m Byte Serializer

m 8B/10B Encoder

m Serializer

m Transmitter Output Buffer

TX Phase Compensation FIFO

The TX phase compensation FIFO compensates for the phase difference between the
low-speed parallel clock and the FPGA fabric interface clock, when interfacing the
transmitter channel to the FPGA fabric (directly or through the PIPE and

PCle hard IP). The FIFO is four words deep, with latency between two to three
parallel clock cycles. Figure 1-4 shows the TX phase compensation FIFO block
diagram.

Figure 1-4. TX Phase Compensation FIFO Block Diagram

TX Phase —» tx_phase_comp_fifo_error
Compensation
a0l () ———s FRO Ly Demoic
wr_clk rd_clk or the 8B/10B encoder

Note to Figure 1-4:
(1) The x refers to the supported 8-, 10-, 16-, or 20-bits transceiver channel width.

The FIFO can operate in registered mode, contributing to only one parallel clock cycle
of latency in Deterministic Latency functional mode. For more information, refer to
“Deterministic Latency Mode” on page 1-73.

For more information about FIFO clocking, refer to “FPGA Fabric-Transceiver
Interface Clocking” on page 1-43.

Byte Serializer

The byte serializer divides the input datapath width by two to allow transmitter
channel operation at higher data rates while meeting the maximum FPGA fabric
frequency limit. This module is required in configurations that exceed the maximum
FPGA fabric-transceiver interface clock frequency limit and optional in configurations
that do not.

«o For the FPGA fabric-transceiver interface frequency specifications, refer to the Cyclone
1V Device Data Sheet.
February 2015 Altera Corporation Cyclone IV Device Handbook,
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Chapter 1: Cyclone IV Transceivers Architecture
Transceiver Functional Modes

converted within the XGMII extender sublayer into an 8B/10B encoded data stream.
Each data stream is then transmitted across a single differential pair running at 3.125
Gbps. At the XAUI receiver, the incoming data is decoded and mapped back to the 32-
bit XGMII format. This provides a transparent extension of the physical reach of the
XGMII and also reduces the interface pin count.

Figure 1-62. XAUI in 10 Gbps LAN Layers

LAN CSMA/DC Layers

Higher Layers

LLC or other MAC client

MAC Control (Optional)

MAC

Reconcilation

[ [&— xamil
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Extender
XGMII Extended Sublayer

[ [—xamii

PCS

PMA PHY

PMD

Medium é

10 Gbps

XAUI functions as a self-managed interface because code group synchronization,
channel deskew, and clock domain decoupling is handled with no upper layer
support requirements. This functionality is based on the PCS code groups that are
used during the inter-packet gap time and idle periods.
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Loopback

I'=" Serial loopback mode can only be dynamically enabled or disabled during user mode
by performing a dynamic channel reconfiguration.

Figure 1-71. Serial Loopback Path (")

FPGA Transceiver
Fabric
Tx PMA
| Tx PCS P| Serializer g
Serial
loopback
path
Rx PMA
To FPGA fabric
for verification
< Rx PCS < Deserializer ¢— CDR [~

Note to Figure 1-71:
(1) Grayed-Out Blocks are Not Active in this mode.

Reverse Serial Loopback

The reverse serial loopback mode is available for all functional modes except for
XAUI mode. The two reverse serial loopback options from the receiver to the
transmitter are:

m Pre-CDR mode where data received through the RX input buffer is looped back to
the TX output buffer using the Reverse serial loopback (pre-CDR) option

m Post-CDR mode where retimed data through the receiver CDR from the RX input
buffer is looped back to the TX output buffer using the Reverse serial loopback
option

The received data is also available to the FPGA logic. In the transmitter channel, only

the transmitter buffer is active.

L=~ The transmitter pre-emphasis feature is not available in reverse serial loopback (pre-
CDR) mode.

Il=~ Reverse serial loopback modes can only be dynamically enabled or disabled during
user mode by performing a dynamic channel reconfiguration.

Cyclone IV Device Handbook, February 2015  Altera Corporation
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Chapter 3: Cyclone IV Dynamic Reconfiguration

Dynamic Reconfiguration Modes

3-27

Control and Status Signals for Channel Reconfiguration

The various control and status signals involved in the Channel Reconfiguration mode
are as follows. Refer to “Dynamic Reconfiguration Controller Port List” on page 34

for the descriptions of the control and status signals.

The following are the input control signals:

B logical channel address(n..0]

B reset_reconfig address

B reconfig reset

B reconfig mode sel[2..0]

B write all

The following are output status signals:

B reconfig address en

B reconfig address out[5..0]

B channel reconfig done

B busy

The ALTGX_RECONFIG connection to the ALTGX instances when set in channel
reconfiguration mode are as follows. For the port information, refer to “Dynamic
Reconfiguration Controller Port List” on page 3—4.

Figure 3-10 shows the connection for channel reconfiguration mode.

Figure 3—10. ALTGX and ALTGX_RECONFIG Connection for Channel Reconfiguration Mode
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———P» Input control signals to the ALTGX_RECONFIG controller

Note to Figure 3-10:

(1) This block can be reconfigured in channel reconfiguration mode.
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Operating Conditions

Recommended Operating Conditions

This section lists the functional operation limits for AC and DC parameters for
Cyclone IV devices. Table 1-3 and Table 1-4 list the steady-state voltage and current
values expected from Cyclone IV E and Cyclone IV GX devices. All supplies must be
strictly monotonic without plateaus.

Table 1-3. Recommended Operating Conditions for Cyclone IV E Devices (- (2 (Part 1 of 2)

Symbol Parameter Conditions Min Typ Max Unit
Supply voltage for internal logic, .
1.2-V operation 115 12 125 v
Voo Supply voltage for internal logic
pply voitag gic, — 097 | 10 | 1.03 v
1.0-V operation
Supply voltage for output buffers, .
3.3-V operation 3.135 3.3 3.465 v
Supply voltage for output buffers, . 5 85 3 315 v
3.0-V operation
Supply voltage for output buffers, .
2.5-V operation 2.375 2.5 2.625 V
Vecio 3). (4) 5
upply voltage for output buffers, . 171 18 189 N
1.8-V operation
Supply voltage for output buffers, .
1.5-V operation 1.425 1.5 1.575 V
Supply voltage for output buffers, . 114 192 196 N
1.2-V operation
Supply (analog) voltage for PLL
3) —
Veea regulator 2.375 2.5 2.625 v
Supply (d|g|t.al) voltage for PLL, . 115 192 195 N
9 1.2-V operation
Voo pu € Supply (digital) voltage for PLL, . 0.97 10 103 N
1.0-V operation ’ ' ’
\ Input voltage — -0.5 — 3.6 v
Vo Output voltage — 0 — Veeio V
For commercial use 0 — 85 °C
L For industrial use -40 — 100 °C
T, Operating junction temperature
For extended temperature -40 — 125 °C
For automotive use -40 — 125 °C
Standard power-on reset
50 ps — 50 ms —
tramp Power supply ramp time (POR) @ H
Fast POR (6) 50 ps — 3ms —
Cyclone IV Device Handbook, December 2016  Altera Corporation
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Power Consumption

Power Consumption

Use the following methods to estimate power for a design:
m the Excel-based EPE
m the Quartus® Il PowerPlay power analyzer feature

The interactive Excel-based EPE is used prior to designing the device to get a
magnitude estimate of the device power. The Quartus Il PowerPlay power analyzer
provides better quality estimates based on the specifics of the design after
place-and-route is complete. The PowerPlay power analyzer can apply a combination
of user-entered, simulation-derived, and estimated signal activities that, combined
with detailed circuit models, can yield very accurate power estimates.
“ e For more information about power estimation tools, refer to the Early Power Estimator
User Guide and the PowerPlay Power Analysis chapter in volume 3 of the Quartus I1
Handbook.

Switching Characteristics

This section provides performance characteristics of Cyclone IV core and periphery
blocks for commercial grade devices.

These characteristics can be designated as Preliminary or Final.

m Preliminary characteristics are created using simulation results, process data, and
other known parameters. The upper-right hand corner of these tables show the
designation as “Preliminary”.

m Final numbers are based on actual silicon characterization and testing. The
numbers reflect the actual performance of the device under worst-case silicon
process, voltage, and junction temperature conditions. There are no designations
on finalized tables.

Cyclone IV Device Handbook, December 2016  Altera Corporation
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Glossary

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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