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Symbol Description Condition (V) Overshoot Duration as % of High Time Unit

4.5 0.6 %

4.55 0.4 %

4.6 0.2 %

For an overshoot of 3.8 V, the percentage of high time for the overshoot can be as high as 100% over a 10-year period.
Percentage of high time is calculated as ([delta T]/T) × 100. This 10-year period assumes that the device is always turned on
with 100% I/O toggle rate and 50% duty cycle signal.

Figure 1. Cyclone V Devices Overshoot Duration

3.3 V

4 V

4.1 V

T
DT

Recommended Operating Conditions

This section lists the functional operation limits for the AC and DC parameters for Cyclone V devices.
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OCT Without Calibration Resistance Tolerance Specifications

Table 10. OCT Without Calibration Resistance Tolerance Specifications for Cyclone V Devices
This table lists the Cyclone V OCT without calibration resistance tolerance to PVT changes.

Symbol Description Condition (V) Resistance Tolerance Unit

–C6 –I7, –C7 –C8, –A7

25-Ω RS Internal series termination without
calibration (25-Ω setting)

VCCIO = 3.0, 2.5 ±30 ±40 ±40 %

25-Ω RS Internal series termination without
calibration (25-Ω setting)

VCCIO = 1.8, 1.5 ±30 ±40 ±40 %

25-Ω RS Internal series termination without
calibration (25-Ω setting)

VCCIO = 1.2 ±35 ±50 ±50 %

50-Ω RS Internal series termination without
calibration (50-Ω setting)

VCCIO = 3.0, 2.5 ±30 ±40 ±40 %

50-Ω RS Internal series termination without
calibration (50-Ω setting)

VCCIO = 1.8, 1.5 ±30 ±40 ±40 %

50-Ω RS Internal series termination without
calibration (50-Ω setting)

VCCIO = 1.2 ±35 ±50 ±50 %

100-Ω RD Internal differential termination (100-Ω
setting)

VCCIO = 2.5 ±25 ±40 ±40 %

Figure 2. Equation for OCT Variation Without Recalibration

The definitions for the equation are as follows:

• The ROCT value calculated shows the range of OCT resistance with the variation of temperature and VCCIO.

• RSCAL is the OCT resistance value at power-up.

• ΔT is the variation of temperature with respect to the temperature at power up.
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• ΔV is the variation of voltage with respect to the VCCIO at power up.

• dR/dT is the percentage change of RSCAL with temperature.

• dR/dV is the percentage change of RSCAL with voltage.

OCT Variation after Power-Up Calibration

Table 11. OCT Variation after Power-Up Calibration for Cyclone V Devices
This table lists OCT variation with temperature and voltage after power-up calibration. The OCT variation is valid for a VCCIO range of ±5% and a temperature
range of 0°C to 85°C.

Symbol Description VCCIO (V) Value Unit

dR/dV OCT variation with voltage without recalibration 3.0 0.100 %/mV

2.5 0.100

1.8 0.100

1.5 0.100

1.35 0.150

1.25 0.150

1.2 0.150

dR/dT OCT variation with temperature without recalibration 3.0 0.189 %/°C

2.5 0.208

1.8 0.266

1.5 0.273

1.35 0.200

1.25 0.200

1.2 0.317
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Table 14. Internal Weak Pull-Up Resistor Values for Cyclone V Devices

Symbol Description Condition (V)(16) Value(17) 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

Cyclone V Device Family Pin Connection Guidelines
Provides more information about the pins that support internal weak pull-up and internal weak pull-down features.

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 Cyclone V devices.

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

(16) Pin pull-up resistance values may be lower if an external source drives the pin higher than VCCIO.

(17) Valid with ±10% tolerances to cover changes over PVT.
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I/O Standard VCCIO (V) VREF (V) VTT (V)

Min Typ Max Min Typ Max Min Typ Max

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

SSTL-135 Class
I, II

1.283 1.35 1.418 0.49 × VCCIO 0.5 × VCCIO 0.51 × VCCIO 0.49 × VCCIO 0.5 × VCCIO 0.51 × VCCIO

SSTL-125 Class
I, II

1.19 1.25 1.26 0.49 × VCCIO 0.5 × VCCIO 0.51 × VCCIO 0.49 × VCCIO 0.5 × VCCIO 0.51 × VCCIO

HSTL-18 Class I,
II

1.71 1.8 1.89 0.85 0.9 0.95 — VCCIO/2 —

HSTL-15 Class I,
II

1.425 1.5 1.575 0.68 0.75 0.9 — VCCIO/2 —

HSTL-12 Class I,
II

1.14 1.2 1.26 0.47 × VCCIO 0.5 × VCCIO 0.53 × VCCIO — VCCIO/2 —

HSUL-12 1.14 1.2 1.3 0.49 × VCCIO 0.5 × VCCIO 0.51 × VCCIO — — —

Single-Ended SSTL, HSTL, and HSUL I/O Standards Signal Specifications

Table 17. Single-Ended SSTL, HSTL, and HSUL I/O Standards Signal Specifications for Cyclone V Devices

I/O Standard VIL(DC) (V) VIH(DC) (V) VIL(AC) (V) VIH(AC) (V) VOL (V) VOH (V) IOL
(19)

(mA)
IOH

(19)

(mA)
Min Max Min Max Max Min Max Min

SSTL-2 Class I –0.3 VREF – 0.15 VREF + 0.15 VCCIO + 0.3 VREF – 0.31 VREF + 0.31 VTT – 0.608 VTT + 0.608 8.1 –8.1

SSTL-2 Class
II

–0.3 VREF – 0.15 VREF + 0.15 VCCIO + 0.3 VREF – 0.31 VREF + 0.31 VTT – 0.81 VTT + 0.81 16.2 –16.2

SSTL-18 Class
I

–0.3 VREF – 0.125 VREF + 0.125 VCCIO + 0.3 VREF – 0.25 VREF + 0.25 VTT – 0.603 VTT + 0.603 6.7 –6.7

SSTL-18 Class
II

–0.3 VREF – 0.125 VREF + 0.125 VCCIO + 0.3 VREF – 0.25 VREF + 0.25 0.28 VCCIO – 0.28 13.4 –13.4

continued...   

(19) To meet the IOL and IOH specifications, you must set the current strength settings accordingly. For example, to meet the SSTL15CI
specification (8 mA), you should set the current strength settings to 8 mA. Setting at lower current strength may not meet the IOL and
IOH specifications in the datasheet.
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I/O Standard VCCIO (V) VID (mV)(21) VICM(DC) (V) VOD (V)(22) VOCM (V)(22)(23)

Min Typ Max Min Condition Max Min Condition Max Min Typ Max Min Typ Max

LVPECL(29) — — — 300 — — 0.60 DMAX ≤ 700
Mbps

1.80 — — — — — —

1.00 DMAX > 700
Mbps

1.60

SLVS 2.375 2.5 2.625 100 VCM = 1.25
V

— 0.05 — 1.80 — — — — — —

Sub-LVDS 2.375 2.5 2.625 100 VCM = 1.25
V

— 0.05 — 1.80 — — — — — —

HiSpi 2.375 2.5 2.625 100 VCM = 1.25
V

— 0.05 — 1.80 — — — — — —

Related Information

• AN522: Implementing Bus LVDS Interface in Supported Intel Device Families
Provides more information about BLVDS interface support in Intel devices.

• Transceiver Specifications for Cyclone V GX, GT, SX, and ST Devices on page 25
Provides the specifications for transmitter, receiver, and reference clock I/O pin.

Switching Characteristics

This section provides performance characteristics of Cyclone V core and periphery blocks.

(21) The minimum VID value is applicable over the entire common mode range, VCM.

(22) RL range: 90 ≤ RL ≤ 110 Ω.

(23) This applies to default pre-emphasis setting only.

(29) For optimized LVPECL receiver performance, the receiver voltage input range must be within 0.85 V to 1.75 V for data rate above 700
Mbps and 0.45 V to 1.95 V for data rate below 700 Mbps.
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CTLE Response at Data Rates > 3.25 Gbps across Supported AC Gain and DC Gain

Figure 3. Continuous Time-Linear Equalizer (CTLE) Response at Data Rates > 3.25 Gbps across Supported AC Gain and DC
Gain for Cyclone V GX, GT, SX, and ST Devices
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CTLE Response at Data Rates ≤ 3.25 Gbps across Supported AC Gain and DC Gain

Figure 4. CTLE Response at Data Rates ≤ 3.25 Gbps across Supported AC Gain and DC Gain for Cyclone V GX, GT, SX, and
ST Devices
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Typical TX VOD Setting for Cyclone V Transceiver Channels with termination of 100 Ω

Table 27. Typical TX VOD Setting for Cyclone V Transceiver Channels with termination of 100 Ω

Symbol VOD Setting(48) VOD Value (mV) VOD Setting(48) VOD Value (mV)

VOD differential peak-to-peak typical 6(49) 120 34 680

7(49) 140 35 700

8(49) 160 36 720

9 180 37 740

10 200 38 760

11 220 39 780

12 240 40 800

13 260 41 820

14 280 42 840

15 300 43 860

16 320 44 880

17 340 45 900

18 360 46 920

19 380 47 940

20 400 48 960

21 420 49 980

22 440 50 1000

23 460 51 1020

24 480 52 1040

continued...   

(48) Convert these values to their binary equivalent form if you are using the dynamic reconfiguration mode for PMA analog controls.

(49) Only valid for data rates ≤ 5 Gbps.
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Symbol VOD Setting(48) VOD Value (mV) VOD Setting(48) VOD Value (mV)

25 500 53 1060

26 520 54 1080

27 540 55 1100

28 560 56 1120

29 580 57 1140

30 600 58 1160

31 620 59 1180

32 640 60 1200

33 660

Transmitter Pre-Emphasis Levels

The following table lists the simulation data on the transmitter pre-emphasis levels in dB for the first post tap under the
following conditions:

• Low-frequency data pattern—five 1s and five 0s

• Data rate—2.5 Gbps

The levels listed are a representation of possible pre-emphasis levels under the specified conditions only and the pre-
emphasis levels may change with data pattern and data rate.

Cyclone V devices only support 1st post tap pre-emphasis with the following conditions:

• The 1st post tap pre-emphasis settings must satisfy |B| + |C| ≤ 60 where |B| = VOD setting with termination value, RTERM
= 100 Ω and |C| = 1st post tap pre-emphasis setting.

• |B| – |C| > 5 for data rates < 5 Gbps and |B| – |C| > 8.25 for data rates > 5 Gbps.

• (VMAX/VMIN – 1)% < 600%, where VMAX = |B| + |C| and VMIN = |B| – |C|.

(48) Convert these values to their binary equivalent form if you are using the dynamic reconfiguration mode for PMA analog controls.

Cyclone V Device Datasheet

CV-51002 | 2018.05.07

Cyclone V Device Datasheet
35



Symbol Parameter Condition Min Typ Max Unit

tARESET Minimum pulse width on the areset signal — 10 — — ns

tINCCJ
(56)(57) Input clock cycle-to-cycle jitter FREF ≥ 100 MHz — — 0.15 UI (p-p)

FREF < 100 MHz — — ±750 ps (p-p)

tOUTPJ_DC
(58) Period jitter for dedicated clock output in

integer PLL
FOUT ≥ 100 MHz — — 300 ps (p-p)

FOUT < 100 MHz — — 30 mUI (p-p)

tFOUTPJ_DC
(58) Period jitter for dedicated clock output in

fractional PLL
FOUT ≥ 100 MHz — — 425(61), 300(59) ps (p-p)

FOUT < 100 MHz — — 42.5(61), 30(59) mUI (p-p)

tOUTCCJ_DC
(58) Cycle-to-cycle jitter for dedicated clock output

in integer PLL
FOUT ≥ 100 MHz — — 300 ps (p-p)

FOUT < 100 MHz — — 30 mUI (p-p)

tFOUTCCJ_DC
(58) Cycle-to-cycle jitter for dedicated clock output

in fractional PLL
FOUT ≥ 100 MHz — — 425(61), 300(59) ps (p-p)

FOUT < 100 MHz — — 42.5(61), 30(59) mUI (p-p)

tOUTPJ_IO
(58)(60) Period jitter for clock output on a regular I/O

in integer PLL
FOUT ≥ 100 MHz — — 650 ps (p-p)

FOUT < 100 MHz — — 65 mUI (p-p)

tFOUTPJ_IO
(58)(60)(61) Period jitter for clock output on a regular I/O

in fractional PLL
FOUT ≥ 100 MHz — — 650 ps (p-p)

continued...   

(56) A high input jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source with
jitter < 120 ps.

(57) FREF is fIN/N, specification applies when N = 1.

(58) Peak-to-peak jitter with a probability level of 10–12 (14 sigma, 99.99999999974404% confidence level). The output jitter specification
applies to the intrinsic jitter of the PLL, when an input jitter of 30 ps is applied. The external memory interface clock output jitter
specifications use a different measurement method and are available in Memory Output Clock Jitter Specification for Cyclone V
Devices table.

(59) This specification only covers fractional PLL for low bandwidth. The fVCO for fractional value range 0.20–0.80 must be ≥ 1200 MHz.

(60) External memory interface clock output jitter specifications use a different measurement method, which are available in Memory
Output Clock Jitter Specification for Cyclone V Devices table.
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High-Speed I/O Specifications

Table 34. High-Speed I/O Specifications for Cyclone V Devices

When J = 1 or 2, bypass the serializer/deserializer (SERDES) block.

For LVDS applications, you must use the PLLs in integer PLL mode. This is achieved by using the LVDS clock network.

The Cyclone V devices support the following output standards using true LVDS output buffer types on all I/O banks.

• True RSDS output standard with data rates of up to 360 Mbps

• True mini-LVDS output standard with data rates of up to 400 Mbps

Symbol Condition –C6 –C7, –I7 –C8, –A7 Unit

Min Typ Max Min Typ Max Min Typ Max

fHSCLK_in (input clock frequency) True Differential I/O
Standards

Clock boost
factor W = 1 to

40(63)

5 — 437.5 5 — 420 5 — 320 MHz

fHSCLK_in (input clock frequency) Single-Ended I/O
Standards

Clock boost
factor W = 1 to

40(63)

5 — 320 5 — 320 5 — 275 MHz

fHSCLK_OUT (output clock frequency) — 5 — 420 5 — 370 5 — 320 MHz

Transmitter True Differential I/O Standards -
fHSDR (data rate)

SERDES factor J
=4 to 10(64)

(65) — 840 (65) — 740 (65) — 640 Mbps

continued...   

(63) Clock boost factor (W) is the ratio between the input data rate and the input clock rate.

(64) The Fmax specification is based on the fast clock used for serial data. The interface Fmax is also dependent on the parallel clock domain
which is design dependent and requires timing analysis.

(65) The minimum specification depends on the clock source (for example, the PLL and clock pin) and the clock routing resource (global,
regional, or local) that you use. The I/O differential buffer and input register do not have a minimum toggle rate.
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HPS PLL Specifications

HPS PLL VCO Frequency Range

Table 41. HPS PLL VCO Frequency Range for Cyclone V Devices

Description Speed Grade Minimum Maximum Unit

VCO range –C7, –I7, –A7, –C8 320 1,600 MHz

–C6 320 1,850 MHz

HPS PLL Input Clock Range

The HPS PLL input clock range is 10 – 50 MHz. This clock range applies to both HPS_CLK1 and HPS_CLK2 inputs.

Related Information

Clock Select, Booting and Configuration chapter
Provides more information about the clock range for different values of clock select (CSEL).

HPS PLL Input Jitter

Use the following equation to determine the maximum input jitter (peak-to-peak) the HPS PLLs can tolerate. The divide value
(N) is the value programmed into the denominator field of the VCO register for each PLL. The PLL input reference clock is
divided by this value. The range of the denominator is 1 to 64.

Maximum input jitter = Input clock period × Divide value (N) × 0.02

Table 42. Examples of Maximum Input Jitter

Input Reference Clock Period Divide Value (N) Maximum Jitter Unit

40 ns 1 0.8 ns

40 ns 2 1.6 ns

40 ns 4 3.2 ns
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Related Information

Quad SPI Flash Controller Chapter, Cyclone V Hard Processor System Technical Reference Manual
Provides more information about Rdelay.

SPI Timing Characteristics

Table 44. SPI Master Timing Requirements for Cyclone 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 16.67 — ns

Tsu SPI Master-in slave-out (MISO) setup time 8.35 (69) — ns

Th SPI MISO hold time 1 — ns

Tdutycycle SPI_CLK duty cycle 45 55 %

Tdssfrst Output delay SPI_SS valid before first clock edge 8 — ns

Tdsslst Output delay SPI_SS valid after last clock edge 8 — ns

Tdio Master-out slave-in (MOSI) output delay –1 1 ns

(69) This value is based on rx_sample_dly = 1 and spi_m_clk = 120 MHz. spi_m_clk is the internal clock that is used by SPI Master
to derive it’s SCLK_OUT. These timings are based on rx_sample_dly of 1. This delay can be adjusted as needed to accommodate
slower response times from the slave. Note that a delay of 0 is not allowed. The setup time can be used as a reference starting point.
It is very crucial to do a calibration to get the correct rx_sample_dly value because each SPI slave device may have different output
delay and each application board may have different path delay. For more information about rx_sample_delay, refer to the SPI
Controller chapter in the Hard Processor System Technical Reference Manual.
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Figure 7. SPI Master Timing Diagram
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Tdio

Tdsslst

Tsu
Th

Tsu
Th

Table 45. SPI Slave Timing Requirements for Cyclone 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
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POR Specifications

Table 55. Fast and Standard POR Delay Specification for Cyclone V Devices

POR Delay Minimum Maximum Unit

Fast 4 12(74) ms

Standard 100 300 ms

Related Information

MSEL Pin Settings
Provides more information about POR delay based on MSEL pin settings for each configuration scheme.

FPGA JTAG Configuration Timing

Table 56. FPGA JTAG Timing Parameters and Values for Cyclone V Devices

Symbol Description Min Max Unit

tJCP TCK clock period 30, 167(75) — ns

tJCH TCK clock high time 14 — ns

tJCL TCK clock low time 14 — ns

tJPSU (TDI) TDI JTAG port setup time 1 — ns

tJPSU (TMS) TMS JTAG port setup time 3 — ns

tJPH JTAG port hold time 5 — ns

continued...   

(74) 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.

(75) The minimum TCK clock period is 167 ns if VCCBAT is within the range 1.2 V – 1.5 V when you perform the volatile key programming.
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Configuration Scheme Encryption Compression DCLK-to-DATA[] Ratio (r)

On Off 2

Off On 4

On On 4

FPP Configuration Timing when DCLK-to-DATA[] = 1

When you enable decompression or the design security feature, the DCLK-to-DATA[] ratio varies for FPP ×8 and FPP ×16. For
the respective DCLK-to-DATA[] ratio, refer to the DCLK-to-DATA[] Ratio for Cyclone V Devices table.

Table 58. FPP Timing Parameters When DCLK-to-DATA[] Ratio is 1 for Cyclone V Devices

Symbol Parameter Minimum Maximum Unit

tCF2CD nCONFIG low to CONF_DONE low — 600 ns

tCF2ST0 nCONFIG low to nSTATUS low — 600 ns

tCFG nCONFIG low pulse width 2 — µs

tSTATUS nSTATUS low pulse width 268 1506(77) µs

tCF2ST1 nCONFIG high to nSTATUS high — 1506(78) µs

tCF2CK
(79) nCONFIG high to first rising edge on DCLK 1506 — µs

tST2CK
(79) nSTATUS high to first rising edge of DCLK 2 — µs

tDSU DATA[] setup time before rising edge on DCLK 5.5 — ns

tDH DATA[] hold time after rising edge on DCLK 0 — ns

tCH DCLK high time 0.45 × 1/fMAX — s

continued...   

(77) You can obtain this value if you do not delay configuration by extending the nCONFIG or the nSTATUS low pulse width.

(78) You can obtain this value if you do not delay configuration by externally holding the nSTATUS low.

(79) If nSTATUS is monitored, follow the tST2CK specification. If nSTATUS is not monitored, follow the tCF2CK specification.
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Active Serial (AS) Configuration Timing

Table 60. AS Timing Parameters for AS ×1 and ×4 Configurations in Cyclone V Devices

The minimum and maximum numbers apply to both the internal oscillator and CLKUSR when either one is used as the clock source for device configuration.

The tCF2CD, tCF2ST0, tCFG, tSTATUS, and tCF2ST1 timing parameters are identical to the timing parameters for passive serial (PS) mode listed in PS Timing Parameters
for Cyclone V Devices table. You can obtain the tCF2ST1 value if you do not delay configuration by externally holding nSTATUS low.

Symbol Parameter Minimum Maximum Unit

tCO DCLK falling edge to the AS_DATA0/ASDO output — 2 ns

tSU Data setup time before the falling edge on DCLK 1.5 — ns

tDH
(86) Data hold time after the falling edge on DCLK 2.5(87)/2.9(88) — ns

tCD2UM CONF_DONE high to user mode 175 437 µs

tCD2CU CONF_DONE high to CLKUSR enabled 4 × maximum DCLK period — —

tCD2UMC CONF_DONE high to user mode with CLKUSR option on tCD2CU + (Tinit × CLKUSR period) — —

Tinit Number of clock cycles required for device initialization 8,576 — Cycles

Related Information

• Passive Serial (PS) Configuration Timing on page 74

• AS Configuration Timing
Provides the AS configuration timing waveform.

• AN822: Intel FPGA Configuration Device Migration Guideline

(86) Note: To evaluate the data setup (tSU) and data hold time (tDH) slack on your board in order to ensure you are meeting the tSU and
tDH requirement, you are recommended to follow the guideline in the "Evaluating Data Setup and Hold Timing Slack" chapter in
AN822: Intel FPGA Configuration Device Migration Guideline.

(87) Specification for -6 speed grade

(88) Specification for -7 and -8 speed grade
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Variant Member Code Configuration .rbf Size (bits) IOCSR .rbf Size (bits) Recommended EPCQ Serial
Configuration Device(94)

A4 33,958,560 322,072 EPCQ128

A5 56,057,632 324,888 EPCQ128

A6 56,057,632 324,888 EPCQ128

Cyclone V SX C2 33,958,560 322,072 EPCQ128

C4 33,958,560 322,072 EPCQ128

C5 56,057,632 324,888 EPCQ128

C6 56,057,632 324,888 EPCQ128

Cyclone V ST D5 56,057,632 324,888 EPCQ128

D6 56,057,632 324,888 EPCQ128

Minimum Configuration Time Estimation

Table 65. Minimum Configuration Time Estimation for Cyclone V Devices
The estimated values are based on the configuration .rbf sizes in Uncompressed .rbf Sizes for Cyclone V Devices table.

Variant Member Code Active Serial(96) Fast Passive Parallel(97)

Width DCLK (MHz) Minimum Configuration
Time (ms)

Width DCLK (MHz) Minimum Configuration
Time (ms)

Cyclone V E A2 4 100 53 16 125 11

A4 4 100 53 16 125 11

A5 4 100 85 16 125 17

A7 4 100 140 16 125 28

continued...   

(94) The recommended EPCQ serial configuration devices are able to store more than one image.

(96) DCLK frequency of 100 MHz using external CLKUSR.

(97) Maximum FPGA FPP bandwidth may exceed bandwidth available from some external storage or control logic.
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Programmable Output Buffer Delay

Table 69. Programmable Output Buffer Delay for Cyclone V Devices

This table lists the delay chain settings that control the rising and falling edge delays of the output buffer.

You can set the programmable output buffer delay in the Intel Quartus Prime software by setting the Output Buffer Delay Control assignment to either
positive, negative, or both edges, with the specific values stated here (in ps) for the Output Buffer Delay assignment.

Symbol Parameter Typical Unit

DOUTBUF Rising and/or falling edge delay 0 (default) ps

50 ps

100 ps

150 ps

Glossary

Table 70. Glossary

Term Definition

Differential I/O standards Receiver Input Waveforms
 

continued...   
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