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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
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Caution: Conditions outside the range listed in the following table may cause permanent damage tothe device. Additionally, device operation at
the absolute maximum ratings for extended periods of time may have adverse effects on the device.

Table 1-1: Absolute Maximum Ratings for Arria V Devices

Symbol Description Minimum Maximum Unit

VCC Core voltage power supply –0.50 1.43 V
VCCP Periphery circuitry, PCIe® hardIP block, and transceiver physical

coding sublayer (PCS) power supply
–0.50 1.43 V

VCCPGM Configuration pins power supply –0.50 3.90 V
VCC_AUX Auxiliary supply –0.50 3.25 V
VCCBAT Battery back-up power supply for design security volatile key

register
–0.50 3.90 V

VCCPD I/O pre-driver power supply –0.50 3.90 V
VCCIO I/O power supply –0.50 3.90 V
VCCD_FPLL Phase-locked loop (PLL) digital power supply –0.50 1.80 V
VCCA_FPLL PLL analog power supply –0.50 3.25 V
VCCA_GXB Transceiver high voltage power –0.50 3.25 V
VCCH_GXB Transmitter output buffer power –0.50 1.80 V
VCCR_GXB Receiver power –0.50 1.50 V
VCCT_GXB Transmitter power –0.50 1.50 V
VCCL_GXB Transceiver clock network power –0.50 1.50 V
VI DC input voltage –0.50 3.80 V
VCC_HPS HPS core voltage and periphery circuitry power supply –0.50 1.43 V
VCCPD_HPS HPS I/O pre-driver power supply –0.50 3.90 V
VCCIO_HPS HPS I/O power supply –0.50 3.90 V
VCCRSTCLK_HPS HPS reset and clock input pins power supply –0.50 3.90 V

1-2 Absolute Maximum Ratings
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Symbol Description Condition Minimum(1) Typical Maximum(1) Unit

VCC Core voltage power supply
–C4, –I5, –C5, –C6 1.07 1.1 1.13 V

–I3 1.12 1.15 1.18 V

VCCP
Periphery circuitry, PCIe hard IP block,
and transceiver PCS power supply

–C4, –I5, –C5, –C6 1.07 1.1 1.13 V
–I3 1.12 1.15 1.18 V

VCCPGM Configuration pins power supply

3.3 V 3.135 3.3 3.465 V
3.0 V 2.85 3.0 3.15 V
2.5 V 2.375 2.5 2.625 V
1.8 V 1.71 1.8 1.89 V

VCC_AUX Auxiliary supply — 2.375 2.5 2.625 V
VCCBAT

(2) Battery back-up power supply

(For design security volatile key register)

— 1.2 — 3.0 V

VCCPD
(3) I/O pre-driver power supply

3.3 V 3.135 3.3 3.465 V
3.0 V 2.85 3.0 3.15 V
2.5 V 2.375 2.5 2.625 V

(1) The power supply value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements.
Refer to the PDN tool for the additional budget for the dynamic tolerance requirements.

(2) If you do not use the design security feature in Arria V devices, connect VCCBAT to a 1.5-V, 2.5-V, or 3.0-V power supply. Arria V power-on reset
(POR) circuitry monitors VCCBAT. Arria V devices do not exit POR if VCCBAT is not powered up.

(3) VCCPD must be 2.5 V when VCCIO is 2.5, 1.8, 1.5, 1.35, 1.25, or 1.2 V. VCCPD must be 3.0 V when VCCIO is 3.0 V. VCCPD must be 3.3 V when VCCIO is
3.3 V.
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I/O Pin Leakage Current

Table 1-6: I/O Pin Leakage Current for Arria V Devices

Symbol Description Condition Min Typ Max Unit

II Input pin VI = 0 V to VCCIOMAX –30 — 30 µA
IOZ Tri-stated I/O pin VO = 0 V to VCCIOMAX –30 — 30 µA

Bus Hold Specifications

Table 1-7: Bus Hold Parameters for Arria V Devices

The bus-hold trip points are based on calculated input voltages from the JEDEC standard.

Parameter Symbol Condition

VCCIO (V)

Unit1.2 1.5 1.8 2.5 3.0 3.3

Min Max Min Max Min Max Min Max Min Max Min Max

Bus-hold,
low,
sustaining
current

ISUSL VIN > VIL

(max)

8 — 12 — 30 — 50 — 70 — 70 — µA

Bus-hold,
high,
sustaining
current

ISUSH VIN < VIH

(min)

–8 — –12 — –30 — –50 — –70 — –70 — µA

Bus-hold,
low,
overdrive
current

IODL 0 V < VIN
< VCCIO

— 125 — 175 — 200 — 300 — 500 — 500 µA

Bus-hold,
high,
overdrive
current

IODH 0 V <VIN
<VCCIO

— –125 — –175 — –200 — –300 — –500 — –500 µA
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Symbol Description Maximum Unit

IXCVR-RX (DC) DC current per transceiver receiver (RX) pin 50 mA

Internal Weak Pull-Up Resistor

All I/O pins, except configuration, test, and JTAG pins, have an option to enable weak pull-up.

Table 1-13: Internal Weak Pull-Up Resistor Values for Arria V Devices

Symbol Description Condition (V)(11) Value(12) Unit

RPU

Value of the I/O pin pull-up resistor before and during
configuration, as well as user mode if you have enabled the
programmable pull-up resistor option.

VCCIO = 3.3 ±5% 25 kΩ
VCCIO = 3.0 ±5% 25 kΩ
VCCIO = 2.5 ±5% 25 kΩ
VCCIO = 1.8 ±5% 25 kΩ
VCCIO = 1.5 ±5% 25 kΩ
VCCIO = 1.35 ±5% 25 kΩ
VCCIO = 1.25 ±5% 25 kΩ
VCCIO = 1.2 ±5% 25 kΩ

Related Information
Arria V GT, GX, ST, and SX Device Family Pin Connection Guidelines
Provides more information about the pins that support internal weak pull-up and internal weak pull-down features.

(10) The I/O ramp rate is 10 ns or more. For ramp rates faster than 10 ns, |IIOPIN| = C dv/dt, in which C is the I/O pin capacitance and dv/dt is the slew
rate.

(11) Pin pull-up resistance values may be lower if an external source drives the pin higher than VCCIO.
(12) Valid with ±10% tolerances to cover changes over PVT.

1-16 Internal Weak Pull-Up Resistor
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I/O Standard Specifications

Tables in this section list the input voltage (VIH and VIL), output voltage (VOH and VOL), and current drive characteristics (IOH and IOL) for various
I/O standards supported by Arria V devices.

You must perform timing closure analysis to determine the maximum achievable frequency for general purpose I/O standards.

Single-Ended I/O Standards

Table 1-14: Single-Ended I/O Standards for Arria V Devices

I/O Standard
VCCIO (V) VIL (V) VIH (V) VOL (V) VOH (V) IOL

(13)

(mA) IOH
(13) (mA)

Min Typ Max Min Max Min Max Max Min

3.3-V
LVTTL

3.135 3.3 3.465 –0.3 0.8 1.7 3.6 0.45 2.4 4 –4

3.3-V
LVCMOS

3.135 3.3 3.465 –0.3 0.8 1.7 3.6 0.2 VCCIO – 0.2 2 –2

3.0-V
LVTTL

2.85 3 3.15 –0.3 0.8 1.7 3.6 0.4 2.4 2 –2

3.0-V
LVCMOS

2.85 3 3.15 –0.3 0.8 1.7 3.6 0.2 VCCIO – 0.2 0.1 –0.1

3.0-V PCI 2.85 3 3.15 — 0.3 × VCCIO 0.5 × VCCIO VCCIO + 0.3 0.1 × VCCIO 0.9 × VCCIO 1.5 –0.5
3.0-V
PCI-X

2.85 3 3.15 — 0.35 × VCCIO 0.5 × VCCIO VCCIO + 0.3 0.1 × VCCIO 0.9 × VCCIO 1.5 –0.5

2.5 V 2.375 2.5 2.625 –0.3 0.7 1.7 3.6 0.4 2 1 –1
1.8 V 1.71 1.8 1.89 –0.3 0.35 × VCCIO 0.65 × VCCIO VCCIO + 0.3 0.45 VCCIO – 0.45 2 –2
1.5 V 1.425 1.5 1.575 –0.3 0.35 × VCCIO 0.65 × VCCIO VCCIO + 0.3 0.25 × VCCIO 0.75 × VCCIO 2 –2
1.2 V 1.14 1.2 1.26 –0.3 0.35 × VCCIO 0.65 × VCCIO VCCIO + 0.3 0.25 × VCCIO 0.75 × VCCIO 2 –2

(13) To meet the IOL and IOH specifications, you must set the current strength settings accordingly. For example, to meet the 3.3-V LVTTL specification (4
mA), you should set the current strength settings to 4 mA. Setting at lower current strength may not meet the IOL and IOH specifications in the
datasheet.
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Symbol/Description Condition
Transceiver Speed Grade 4 Transceiver Speed Grade 6

Unit
Min Typ Max Min Typ Max

Run length — — — 200 — — 200 UI
Programmable equaliza‐
tion AC and DC gain

AC gain setting = 0 to
3(38)

DC gain setting = 0 to 1

Refer to CTLE Response at Data Rates > 3.25 Gbps across Supported AC
Gain and DC Gain for Arria V GX, GT, SX, and ST Devices and CTLE

Response at Data Rates ≤ 3.25 Gbps across Supported AC Gain and DC
Gain for Arria V GX, GT, SX, and ST Devices diagrams.

dB

Table 1-23: Transmitter Specifications for Arria V GX and SX Devices

Symbol/Description Condition
Transceiver Speed Grade 4 Transceiver Speed Grade 6

Unit
Min Typ Max Min Typ Max

Supported I/O standards 1.5 V PCML
Data rate — 611 — 6553.6 611 — 3125 Mbps
VOCM (AC coupled) — — 650 — — 650 — mV
VOCM (DC coupled) ≤ 3.2Gbps(32) 670 700 730 670 700 730 mV

Differential on-chip
termination resistors

85-Ω setting — 85 — — 85 — Ω
100-Ω setting — 100 — — 100 — Ω
120-Ω setting — 120 — — 120 — Ω
150-Ω setting — 150 — — 150 — Ω

Intra-differential pair skew TX VCM = 0.65 V (AC
coupled) and slew rate

of 15 ps

— — 15 — — 15 ps

Intra-transceiver block
transmitter channel-to-
channel skew

×6 PMA bonded mode — — 180 — — 180 ps

(37) The rate match FIFO supports only up to ±300 parts per million (ppm).
(38) The Quartus Prime software allows AC gain setting = 3 for design with data rate between 611 Mbps and 1.25 Gbps only.
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DSP Block Performance Specifications

Table 1-37: DSP Block Performance Specifications for Arria V Devices

Mode
Performance

Unit
–I3, –C4 –I5, –C5 –C6

Modes using One DSP
Block

Independent 9 × 9 multiplication 370 310 220 MHz
Independent 18 × 19 multiplication 370 310 220 MHz
Independent 18 × 25 multiplication 370 310 220 MHz
Independent 20 × 24 multiplication 370 310 220 MHz
Independent 27 × 27 multiplication 310 250 200 MHz
Two 18 × 19 multiplier adder mode 370 310 220 MHz
18 × 18 multiplier added summed with 36-
bit input

370 310 220 MHz

Modes using Two
DSP Blocks

Complex 18 × 19 multiplication 370 310 220 MHz

Memory Block Performance Specifications

To achieve the maximum memory block performance, use a memory block clock that comes through global clock routing from an on-chip PLL
and set to 50% output duty cycle. Use the Quartus Prime software to report timing for the memory block clocking schemes.

When you use the error detection cyclical redundancy check (CRC) feature, there is no degradation in fMAX.

1-48 DSP Block Performance Specifications
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Table 1-38: Memory Block Performance Specifications for Arria V Devices

Memory Mode
Resources Used Performance

Unit
ALUTs Memory –I3, –C4 –I5, –C5 –C6

MLAB

Single port, all supported widths 0 1 500 450 400 MHz
Simple dual-port, all supported widths 0 1 500 450 400 MHz
Simple dual-port with read and write at
the same address

0 1 400 350 300 MHz

ROM, all supported width — — 500 450 400 MHz

M10K
Block

Single-port, all supported widths 0 1 400 350 285 MHz
Simple dual-port, all supported widths 0 1 400 350 285 MHz
Simple dual-port with the read-during-
write option set to Old Data, all supported
widths

0 1 315 275 240 MHz

True dual port, all supported widths 0 1 400 350 285 MHz
ROM, all supported widths 0 1 400 350 285 MHz

Internal Temperature Sensing Diode Specifications

Table 1-39: Internal Temperature Sensing Diode Specifications for Arria V Devices

Temperature Range Accuracy Offset Calibrated
Option

Sampling Rate Conversion
Time

Resolution Minimum Resolution with no
Missing Codes

–40 to 100°C ±8°C No 1 MHz < 100 ms 8 bits 8 bits

Periphery Performance
This section describes the periphery performance, high-speed I/O, and external memory interface.

Actual achievable frequency depends on design and system specific factors. Ensure proper timing closure in your design and perform HSPICE/IBIS
simulations based on your specific design and system setup to determine the maximum achievable frequency in your system.
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Figure 1-9: SPI Master Timing Diagram
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Tdio
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Tdsslst

Tsu
Th

Tsu
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Table 1-53: SPI Slave Timing Requirements for Arria V Devices

The setup and hold times can be used for Texas Instruments SSP mode and National Semiconductor Microwire mode.
Symbol Description Min Max Unit

Tclk CLK clock period 20 — ns
Ts MOSI Setup time 5 — ns
Th MOSI Hold time 5 — ns
Tsuss Setup time SPI_SS valid before first clock edge 8 — ns
Thss Hold time SPI_SS valid after last clock edge 8 — ns
Td MISO output delay — 6 ns

AV-51002
2017.02.10 SPI Timing Characteristics 1-63

Arria V GX, GT, SX, and ST Device Datasheet Altera Corporation

Send Feedback

mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Arria%20V%20GX,%20GT,%20SX,%20and%20ST%20Device%20Datasheet%20(AV-51002%202017.02.10)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.


Figure 1-12: USB Timing Diagram

USB_CLK
USB_STP

USB_DATA[7:0]

USB_DIR & USB_NXT

To PHY From PHY

Tsu Th

Td

Ethernet Media Access Controller (EMAC) Timing Characteristics

Table 1-56: Reduced Gigabit Media Independent Interface (RGMII) TX Timing Requirements for Arria V Devices

Symbol Description Min Typ Max Unit

Tclk (1000Base-T) TX_CLK clock period — 8 — ns
Tclk (100Base-T) TX_CLK clock period — 40 — ns
Tclk (10Base-T) TX_CLK clock period — 400 — ns
Tdutycycle TX_CLK duty cycle 45 — 55 %
Td TX_CLK to TXD/TX_CTL output data delay –0.85 — 0.15 ns

Figure 1-13: RGMII TX Timing Diagram

TX_CLK

TX_D[3:0]

TX_CTL

Td
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HPS JTAG Timing Specifications

Table 1-62: HPS JTAG Timing Parameters and Values for Arria V Devices

Symbol Description Min Max Unit

tJCP TCK clock period 30 — ns
tJCH TCK clock high time 14 — ns
tJCL TCK clock low time 14 — ns
tJPSU (TDI) TDI JTAG port setup time 2 — ns
tJPSU (TMS) TMS JTAG port setup time 3 — ns
tJPH JTAG port hold time 5 — ns
tJPCO JTAG port clock to output — 12(90) ns
tJPZX JTAG port high impedance to valid output — 14(90) ns
tJPXZ JTAG port valid output to high impedance — 14(90) ns

Configuration Specifications
This section provides configuration specifications and timing for Arria V devices.

POR Specifications

Table 1-63: Fast and Standard POR Delay Specification for Arria V Devices

POR Delay Minimum Maximum Unit

Fast 4 12(91) ms

(90) A 1-ns adder is required for each VCCIO _HPS voltage step down from 3.0 V. For example, tJPCO= 13 ns if VCCIO _HPS of the TDO I/O bank = 2.5 V, or
14 ns if it equals 1.8 V.

(91) The maximum pulse width of the fast POR delay is 12 ms, providing enough time for the PCIe hard IP to initialize after the POR trip.
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Related Information

• PowerPlay Early Power Estimator User Guide
For more information about the EPE tool.

• PowerPlay Power Analysis
For more information about PowerPlay power analysis.

Power Consumption
Altera offers two ways to estimate power consumption for a design—the Excel-based Early Power Estimator and the Quartus II PowerPlay Power
Analyzer feature.

Note: You typically use the interactive Excel-based Early Power Estimator before designing the FPGA to get a magnitude estimate of the device
power. The Quartus II PowerPlay Power Analyzer provides better quality estimates based on the specifics of the design after you complete
place-and-route. The PowerPlay Power Analyzer can apply a combination of user-entered, simulation-derived, and estimated signal activities
that, when combined with detailed circuit models, yields very accurate power estimates.

Related Information

• PowerPlay Early Power Estimator User Guide
For more information about the EPE tool.

• PowerPlay Power Analysis
For more information about PowerPlay power analysis.

I/O Pin Leakage Current

Table 2-8: I/O Pin Leakage Current for Arria V GZ Devices

If VO = VCCIO to VCCIOMax, 100 µA of leakage current per I/O is expected.
Symbol Description Conditions Min Typ Max Unit

II Input pin VI = 0 V to VCCIOMAX –30 — 30 µA

IOZ Tri-stated I/O
pin

VO = 0 V to VCCIOMAX –30 — 30 µA
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I/O Standard Specifications

The VOL and VOH values are valid at the corresponding IOH and IOL, respectively.

Table 2-16: Single-Ended I/O Standards for Arria V GZ Devices

I/O Standard
VCCIO (V) VIL (V) VIH (V) VOL (V) VOH (V)

IOL (mA) IOH (mA)
Min Typ Max Min Max Min Max Max Min

LVTTL 2.85 3 3.15 –0.3 0.8 1.7 3.6 0.4 2.4 2 –2

LVCMOS 2.85 3 3.15 –0.3 0.8 1.7 3.6 0.2 VCCIO – 0.2 0.1 –0.1

2.5 V 2.375 2.5 2.625 –0.3 0.7 1.7 3.6 0.4 2 1 –1

1.8 V 1.71 1.8 1.89 –0.3 0.35 ×
VCCIO

0.65 ×
VCCIO

VCCIO
+ 0.3

0.45 VCCIO – 0.45 2 –2

1.5 V 1.425 1.5 1.575 –0.3 0.35 ×
VCCIO

0.65 ×
VCCIO

VCCIO
+ 0.3

0.25 ×
VCCIO

0.75 × VCCIO 2 –2

1.2 V 1.14 1.2 1.26 –0.3 0.35 ×
VCCIO

0.65 ×
VCCIO

VCCIO
+ 0.3

0.25 ×
VCCIO

0.75 × VCCIO 2 –2

Table 2-17: Single-Ended SSTL, HSTL, and HSUL I/O Reference Voltage Specifications for Arria V GZ Devices

I/O Standard
VCCIO (V) VREF (V) VTT (V)

Min Typ Max Min Typ Max Min Typ Max

SSTL-2 
Class I, II

2.375 2.5 2.625 0.49 × VCCIO 0.5 ×
VCCIO

0.51 ×
VCCIO

VREF – 0.04 VREF VREF + 0.04

SSTL-18 
Class I, II

1.71 1.8 1.89 0.833 0.9 0.969 VREF – 0.04 VREF VREF + 0.04

SSTL-15 
Class I, II

1.425 1.5 1.575 0.49 × VCCIO 0.5 ×
VCCIO

0.51 ×
VCCIO

0.49 ×
VCCIO

0.5 ×
VCCIO

0.51 × VCCIO
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Symbol/Description Conditions
Transceiver Speed Grade 2 Transceiver Speed Grade 3

Unit
Min Typ Max Min Typ Max

Transmitter REFCLK Phase
Noise (622 MHz) (141)

100 Hz — — -70 — — -70 dBc/Hz

1 kHz — — -90 — — -90 dBc/Hz

10 kHz — — -100 — — -100 dBc/Hz

100 kHz — — -110 — — -110 dBc/Hz

≥1 MHz — — -120 — — -120 dBc/Hz

Transmitter REFCLK Phase
Jitter (100 MHz) (142)

10 kHz to 1.5 MHz
(PCIe)

— — 3 — — 3 ps (rms)

RREF — — 1800 ±1% — — 1800 ±1% — Ω

Related Information
Arria V Device Overview
For more information about device ordering codes.

Transceiver Clocks

Table 2-23: Transceiver Clocks Specifications for Arria V GZ Devices

Speed grades shown refer to the PMA Speed Grade in the device ordering code. The maximum data rate could be restricted by the Core/PCS speed
grade. Contact your Altera Sales Representative for the maximum data rate specifications in each speed grade combination offered. For more
information about device ordering codes, refer to the Arria V Device Overview.

(141) To calculate the REFCLK phase noise requirement at frequencies other than 622 MHz, use the following formula: REFCLK phase noise at f(MHz) =
REFCLK phase noise at 622 MHz + 20*log(f/622).

(142) To calculate the REFCLK rms phase jitter requirement for PCIe at reference clock frequencies other than 100 MHz, use the following formula: 
REFCLK rms phase jitter at f(MHz) = REFCLK rms phase jitter at 100 MHz × 100/f.
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Typical VOD Settings

Table 2-32: Typical VOD Setting for Arria V GZ Channel, TX Termination = 100 Ω

The tolerance is +/-20% for all VOD settings except for settings 2 and below.
Symbol VOD Setting VOD Value (mV) VOD Setting VOD Value (mV)

VOD differential peak to peak typical

0 (166) 0 32 640

1(166) 20 33 660

2(166) 40 34 680

3(166) 60 35 700

4(166) 80 36 720

5(166) 100 37 740

6 120 38 760

7 140 39 780

8 160 40 800

9 180 41 820

10 200 42 840

11 220 43 860

12 240 44 880

13 260 45 900

14 280 46 920

(166) If TX termination resistance = 100 Ω,this VOD setting is illegal.

2-34 Typical VOD Settings
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Symbol VOD Setting VOD Value (mV) VOD Setting VOD Value (mV)

VOD differential peak to peak typical

15 300 47 940

16 320 48 960

17 340 49 980

18 360 50 1000

19 380 51 1020

20 400 52 1040

21 420 53 1060

22 440 54 1080

23 460 55 1100

24 480 56 1120

25 500 57 1140

26 520 58 1160

27 540 59 1180

28 560 60 1200

29 580 61 1220

30 600 62 1240

31 620 63 1260
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Mode
Performance

Unit
C3, I3L C4 I4

One sum of two 27 × 27 380 300 290 MHz

One sum of two 36 × 18 380 300 MHz

One complex 18 × 18 400 350 MHz

One 36 × 36 380 300 MHz

Modes using Three DSP Blocks

One complex 18 × 25 340 275 265 MHz

Modes using Four DSP Blocks

One complex 27 × 27 350 310 MHz

Memory Block Specifications

Table 2-36: Memory Block Performance Specifications for Arria V GZ Devices

To achieve the maximum memory block performance, use a memory block clock that comes through global clock routing from an on-chip PLL set
to 50% output duty cycle. Use the Quartus II software to report timing for this and other memory block clocking schemes.

When you use the error detection cyclical redundancy check (CRC) feature, there is no degradation in FMAX.

Memory Mode
Resources Used Performance

Unit
ALUTs Memory C3 C4 I3L I4

MLAB

Single port, all supported widths 0 1 400 315 400 315 MHz

Simple dual-port, x32/x64 depth 0 1 400 315 400 315 MHz

Simple dual-port, x16 depth (178) 0 1 533 400 533 400 MHz

ROM, all supported widths 0 1 500 450 500 450 MHz

(178) The FMAX specification is only achievable with Fitter options, MLAB Implementation In 16-Bit Deep Mode enabled.

2-42 Memory Block Specifications
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Figure 2-4: LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for a Data Rate ≥ 1.25 Gbps

LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification
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Table 2-45: LVDS Soft-CDR/DPA Sinusoidal Jitter Mask Values for a Data Rate ≥ 1.25 Gbps

Jitter Frequency (Hz) Sinusoidal Jitter (UI)

F1 10,000 25.000
F2 17,565 25.000
F3 1,493,000 0.350
F4 50,000,000 0.350
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Passive Serial Configuration Timing
Figure 2-10: PS Configuration Timing Waveform

Timing waveform for a passive serial (PS) configuration when using a MAX II device, MAX V device, or microprocessor as an external host.

nCONFIG

nSTATUS (2)

CONF_DONE (3)

DCLK

DATA0

User I/O

INIT_DONE (7)

Bit 0 Bit 1 Bit 2 Bit 3

tCD2UM

tCF2ST1

tCF2CD

tCFG

tCH tCL

tDH

tDSU

tCF2CK

tSTATUS
tCLKtCF2ST0

tST2CK

High-Z User Mode

(5)

(4)

 (6)

Bit (n-1)

Notes:
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 nCONFIG is pulled low, a reconfiguration cycle begins.
2. After power-up, the Arria V GZ device holds nSTATUS low for the time of the POR delay.
3. After power-up, before and during configuration, CONF_DONE is low.
4. Do not leave DCLK floating after configuration. DCLK is ignored after configuration is complete.
     It can toggle high or low if required.
5. DATA0 is available as a user I/O pin after configuration. The state of this pin depends on the
     dual-purpose pin settings in the Device and Pins Option.
6. To ensure a successful configuration, send the entire configuration data to the Arria V GZ device.
     CONF_DONE is released high after the Arria V GZ device receives all the configuration data
     successfully. After CONF_DONE goes high, send two additional falling edges on DCLK to begin
     initialization and enter user mode.
7. After the option bit to enable the INIT_DONE pin is configured into the device, the INIT_DONE goes low.
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Term Definition

tC High-speed receiver and transmitter input and output clock period.

TCCS (channel-to-
channel-skew)

The timing difference between the fastest and slowest output edges, including tCO variation and clock skew, across channels
driven by the same PLL. The clock is included in the TCCS measurement (refer to the Timing Diagram figure under SW in
this table).

tDUTY High-speed I/O block—Duty cycle on the high-speed transmitter output clock.

tFALL Signal high-to-low transition time (80-20%)

tINCCJ Cycle-to-cycle jitter tolerance on the PLL clock input.

tOUTPJ_IO Period jitter on the general purpose I/O driven by a PLL.

tOUTPJ_DC Period jitter on the dedicated clock output driven by a PLL.

tRISE Signal low-to-high transition time (20-80%)

Timing Unit Interval
(TUI)

The timing budget allowed for skew, propagation delays, and the data sampling window.
(TUI = 1/(receiver input clock frequency multiplication factor) = tC/w)

VCM(DC) DC common mode input voltage.

VICM Input common mode voltage—The common mode of the differential signal at the receiver.

VID Input differential voltage swing—The difference in voltage between the positive and complementary conductors of a
differential transmission at the receiver.

VDIF(AC) AC differential input voltage—Minimum AC input differential voltage required for switching.

VDIF(DC) DC differential input voltage— Minimum DC input differential voltage required for switching.

VIH Voltage input high—The minimum positive voltage applied to the input which is accepted by the device as a logic high.

VIH(AC) High-level AC input voltage

VIH(DC) High-level DC input voltage

VIL Voltage input low—The maximum positive voltage applied to the input which is accepted by the device as a logic low.

VIL(AC) Low-level AC input voltage

VIL(DC) Low-level DC input voltage
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