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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

Core voltage power supply -0.50 1.43
Vccp Periphery circuitry, PCIe® hardIP block, and transceiver physical -0.50 1.43 A

coding sublayer (PCS) power supply
Veerom Configuration pins power supply -0.50 3.90
Ve aux Auxiliary supply -0.50 3.25
Vcepar Battery back-up power supply for design security volatile key -0.50 3.90

register
Veerp I/O pre-driver power supply -0.50 3.90 \%
Vecio 1/0 power supply -0.50 3.90 \%
Veep rpLL Phase-locked loop (PLL) digital power supply -0.50 1.80 \Y%
Veea FpiL PLL analog power supply -0.50 3.25 \Y%
Veea 6xs Transceiver high voltage power -0.50 3.25 \Y%
Veen 6xs Transmitter output buffer power -0.50 1.80 \Y%
Veer 6xB Receiver power -0.50 1.50 A%
Veer exs Transmitter power -0.50 1.50 \Y
VeeL 6xs Transceiver clock network power -0.50 1.50 \Y%
Vi DC input voltage -0.50 3.80 \%
Vee mps HPS core voltage and periphery circuitry power supply -0.50 1.43 \Y%
Veepp_nps HPS I/O pre-driver power supply -0.50 3.90 \Y%
Vecio_nps HPS I/O power supply -0.50 3.90 \%
VCCRSTCLK_HPS HPS reset and clock input pins power supply -0.50 3.90 \Y%
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33V 3.135 3.465 \%
3.0V 2.85 3.0 3.15 \'%
25V 2.375 2.5 2.625 \%
v 1/O buff I 1.8V 1.71 1.8 1.89 \%
uffers power su
ceto P PPy 15V 1.425 1.5 1.575 v
135V 1.283 1.35 1.418 \'%
1.25V 1.19 1.25 1.31 \'%
1.2V 1.14 1.2 1.26 \'%
Veep L PLL digital voltage regulator power — 1.425 1.5 1.575 A%
supply
Veea FpLL PLL analog voltage regulator power — 2.375 2.5 2.625 A%
supply

Vi DC input voltage — -0.5 — 3.6 \Y
Vo Output voltage — 0 — Veeo A%
Commercial 0 — 85 °C

T Operating junction temperature
Industrial -40 — 100 °C
@ P | Standard POR 200 ps — 100 ms —

t ower su ramp time

RAMP PPy Tamp Fast POR 200 ps — 4 ms —

()" 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.

@ This is also applicable to HPS power supply. For HPS power supply, refer to tg anp specifications for standard POR when HPS_PORSEL = 0 and tganp
specifications for fast POR when HPS_PORSEL = 1.
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Figure 1-1: Equation for OCT Variation Without Recalibration

dR dR

The definitions for the equation are as follows:

o The Rpcr value calculated shows the range of OCT resistance with the variation of temperature and Vcjo.
o Rgcap is the OCT resistance value at power-up.

o AT is the variation of temperature with respect to the temperature at power up.

« AV is the variation of voltage with respect to the Vo¢jo at power up.

o dR/dT is the percentage change of Rgca with temperature.

« dR/dV is the percentage change of Rgca, with voltage.

OCT Variation after Power-Up Calibration

Table 1-10: OCT Variation after Power-Up Calibration for Arria V Devices

This table lists OCT variation with temperature and voltage after power-up calibration. The OCT variation is valid for a Vo range of £5% and a
temperature range of 0°C to 85°C.

3.0

0.100
2.5 0.100
1.8 0.100
dR/dv OCT variation with voltage without recalibration 1.5 0.100 %/mV
1.35 0.150
1.25 0.150
1.2 0.150
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I/0 Standard Specifications

1/0 Standard Specifications

1-17

Tables in this section list the input voltage (Vg and Vi), output voltage (Vg and V), and current drive characteristics (Iog and Igy) 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/0 Standards

Table 1-14: Single-Ended I/0 Standards for Arria V Devices

/O Standard Veeio (V) Vi (V) Viu (V) Vo (V) Von (V) |OL(13) o1 (mA)
andar OH m
| Min | Tp | Max | Min | Ma | Mn [ Max | Mx [ mn | (W
3.3-V 3.135 3.3 3.465 -0.3 0.8 1.7 3.6 0.45 2.4 4 -4
LVTTL
3.3-V 3.135 3.3 3.465 -0.3 0.8 1.7 3.6 0.2 Vecio - 0.2 2 -2
LVCMOS
3.0-V 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.4 2.4 2 -2
LVTTL
3.0-V 2.85 3 315 | -0.3 0.8 1.7 3.6 0.2 Veeo-02 | 0.1 0.1
LVCMOS
3.0-V PCI 2.85 3 3.15 — 0.3 x VCCIO 0.5 x VCCIO VCCIO +0.3 0.1 x VCCIO 0.9 x VCCIO 1.5 -0.5
3.0-V 2.85 3 3.15 = 0.35 x VCCIO 0.5 x VCCIO VCCIO +0.3 0.1 x VCCIO 0.9 x VCCIO 1.5 -0.5
PCI-X
25V 2.375 2.5 2.625 -0.3 0.7 1.7 3.6 0.4 2 1 -1
1.8V 1.71 1.8 1.89 -0.3 0.35 x VCCIO 0.65 x VCCIO VCCIO + 0.3 0.45 VCCIO -0.45 2 -2
15V 1.425 1.5 1.575 -0.3 0.35 x VCCIO 0.65 x VCCIO VCCIO +0.3 [0.25x% VCCIO 0.75 x VCCIO 2 -2
1.2V 1.14 1.2 1.26 -0.3 0.35 x VCCIO 0.65 x VCCIO VCCIO +0.3 | 0.25 % VCCIO 0.75 x VCCIO 2 -2

(13 To meet the I and Iy 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 Iy and Iy specifications in the

datasheet.
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Transceiver Speed Grade 3
Symbol/Description Condition Unit

I N -

Data rate (10-Gbps transceiver)“% — 0.611 — 10.3125 Gbps
Absolute Vyax for a receiver pin™» — — — 1.2 \Y
Absolute Vypy for a receiver pin — -0.4 — — \%
Maximum peak-to-peak differential — — — 1.6 \%

input voltage Vip, (dift p-p) before
device configuration

Maximum peak-to-peak differential — — — 2.2 \%
input voltage Vip (diff p-p) after
device configuration

Minimum differential eye opening — 100 — — mV
at the receiver serial input pins“®
Viem (AC coupled) — — 75047/800 — mV
Viem (DC coupled) < 3.2Gbps“®) 670 700 730 mV
85-() setting 85 Q
Differential on-chip termination 100-Q setting 100 Q
resistors 120-Q) setting 120 Q
150-Q2 setting 150 Q
trrr? — — — 10 us
tyrp®” — 4 — — Hs

(4% The device cannot tolerate prolonged operation at this absolute maximum.

(“6) The differential eye opening specification at the receiver input pins assumes that you have disabled the Receiver Equalization feature. If you enable
the Receiver Equalization feature, the receiver circuitry can tolerate a lower minimum eye opening, depending on the equalization level.

@7 The AC coupled Vicy is 750 mV for PCle mode only.

“8) For standard protocol compliance, use AC coupling.

@)ty rg is the time required for the receive CDR to lock to the input reference clock frequency after coming out of reset.

(0 t;1p is time required for the receiver CDR to start recovering valid data after the r x_i s_| ockedt odat a signal goes high.
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Symbol/Description

Transceiver Specifications for Arria V GT and ST Devices

Condition

Transceiver Speed Grade 3
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(51)

tLTD_manual — 4 — — s
tETR_LTD._manual™ — 15 — — us
Programmable ppm detector® — +62.5, 100, 125, 200, 250, 300, 500, and 1000 ppm
Run length — — — 200 Ul

Programmable equalization AC and
DC gain

AC gain setting = 0 to 3%
DC gain setting=0to 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.

Table 1-29: Transmitter Specifications for Arria V GT and ST Devices

Transceiver Speed Grade 3

Symbol/Description Condition Unit
e e ]
Supported I/O standards 1.5V PCML
Data rate (6-Gbps transceiver) — 611 — 6553.6 Mbps
Data rate (10-Gbps transceiver) — 0.611 — 10.3125 Gbps
Vocum (AC coupled) — — 650 — mV
Vocum (DC coupled) < 3.2 Gbps™®® 670 700 730 mV

CD 17D _manual i$ the time required for the receiver CDR to start recovering valid data after the rx_i s_| ockedt odat a signal goes high when the CDR is

functioning in the manual mode.

©2) t]TR_LTD._manual is the time the receiver CDR must be kept in lock to reference (LTR) mode after the rx_i s_I ockedt or ef signal goes high when the
CDR is functioning in the manual mode.

(3) The rate match FIFO supports only up to +300 ppm.

4 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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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 Os
« 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.

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

o The Ist post tap pre-emphasis settings must satisfy |B| + |C| < 60 where |B| = Vp setting with termination value, Rtggy = 100 Q and |C| = 1st
post tap pre-emphasis setting.

o |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|

Exception for PCle Gen2 design: Vp setting = 43 and pre-emphasis setting = 19 are allowed for PCle Gen2 design with transmit de-emphasis —
6dB setting (pi pe_t xdeenp = 1'b0) using Altera PCle Hard IP and PIPE IP cores.

(8) Convert these values to their binary equivalent form if you are using the dynamic reconfiguration mode for PMA analog controls.
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-3 speed grade 5 800V
-4 speed grade 5 800V MHz
fin Input clock frequency
-5 speed grade 5 75000 MHz
-6 speed grade 5 6251 MHz
fINPED Integer input clock frequency to the — 5 325 MHz
phase frequency detector (PFD)
fRINPED Fractional input clock frequency to the — 50 160 MHz
PFD
-3 speed grade 600 1600 MH:z
o (6) PLL voltage-controlled oscillator -4 speed grade 600 1600 MHz
veo (VCO) operating range -5 speed grade 600 1600 MHz
-6 speed grade 600 1300 MHz
tEINDUTY Input clock or external feedback clock — 40 60 %
input duty cycle
-3 speed grade — 5003 MHz
¢ Output frequency for internal global or —4 speed grade - 500 MHz
ot regional clock -5 speed grade — 500 MHz
-6 speed grade — 4003 MHz

6L This specification is limited in the Quartus Prime software by the I/O maximum frequency. The maximum I/O frequency is different for each I/O

standard.

62 The VCO frequency reported by the Quartus Prime software takes into consideration the VCO post-scale counter K value. Therefore, if the counter K
has a value of 2, the frequency reported can be lower than the fycq specification.
(63) This specification is limited by the lower of the two: I/O fy;ox or Foyr of the PLL.
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Condition
m-mmmm-m
SERDES factor | > a7 1600 7 1500 n 1250 Mbps
87078 LVDS TX with
RX DPA
SERDES factor ] = 1 7) — 79 77) — 79) 7 — (79) Mbps
to 2, Uses DDR
Registers
Emulated Differential I/ | SERDES factor ] = 4 7 — 945 7 — 945 n — 945 | Mbps
O Standards with Three to 10V
External Output Resistor
Network - fygpr (data
rate)®
Emulated Differential I/ | SERDES factor ] =4 a7 — 200 7 — 200 n — 200 | Mbps
O Standards with One to 106V
External Output Resistor
Network - fyspr (data
rate)®?
Total Jitter for Data — — 160 — — 160 — — 160 ps
Rate 600 Mbps - 1.25
ty Jitter - LTUE Differential Gbps
I/0O Standards
Total Jitter for Data — — 0.1 — — 0.1 — — 0.1 UI
Rate < 600 Mbps

(78 The V¢ and Vcp must be on a separate power layer and a maximum load of 5 pF for chip-to-chip interface.

() The maximum ideal data rate is the SERDES factor (J) x the PLL maximum output frequency (foyr), provided you can close the design timing and
the signal integrity simulation is clean.

®9 You must calculate the leftover timing margin in the receiver by performing link timing closure analysis. You must consider the board skew margin,
transmitter channel-to-channel skew, and receiver sampling margin to determine the leftover timing margin.

@) ‘When using True LVDS RX channels for emulated LVDS TX channel, only serialization factors 1 and 2 are supported.
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NAND Timing Characteristics 1-71

an® Data to write enable hold time
TCea Chip enable to data access time — 25 ns
Trea Read enable to data access time — 16 ns
Ty, Read enable to data high impedance — 100 ns
T, Ready to read enable low 20 — ns
Figure 1-17: NAND Command Latch Timing Diagram
NAND_CLE \
NAND_CE
¢ 1
Tclesu
¢ L L g
Tcesu T(Ieh
r L >
wp ceh
NAND_WE \ /
N SR
alesu Taleh
NAND_ALE \ /
>« >
F Tdsu Tdh
NAND_DQ[7:0] >< Command ><
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Figure 1-20: NAND Data Read Timing Diagram
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ARM Trace Timing Characteristics

Table 1-61: ARM Trace Timing Requirements for Arria V Devices

Most debugging tools have a mechanism to adjust the capture point of trace data.

CLK clock period 12.5 — ns
CLK maximum duty cycle 45 55 %
CLK to D0 -D7 output data delay -1 1 ns

UART Interface

The maximum UART baud rate is 6.25 megasymbols per second.

GPIO Interface
The minimum detectable general-purpose I/O (GPIO) pulse width is 2 ps. The pulse width is based on a debounce clock frequency of 1 MHz.
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HPS JTAG Timing Specifications

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

tjcp TCK clock period

ticu TCK clock high time 14 — ns
tjcL TCK clock low time 14 — ns
typsu (TDI) TDI JTAG port setup time 2 — ns
typsu (TMS) TMS JTAG port setup time 3 — ns
typH JTAG port hold time 5 — ns
tipco JTAG port clock to output — 1200 ns
tipzx JTAG port high impedance to valid output — 14¢0 ns
tipxz JTAG port valid output to high impedance — 1409 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

Fast | | 120D

©0 A 1-ns adder is required for each Vccio _mps voltage step down from 3.0 V. For example, tjpco= 13 ns if Vecio _gps of the TDO I/0 bank = 2.5V, or

14 ns if it equals 1.8 V.

©L The maximum pulse width of the fast POR delay is 12 ms, providing enough time for the PCle hard IP to initialize after the POR trip.
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Standard

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 1-64: FPGA JTAG Timing Parameters and Values for Arria V Devices

tjcp TCK clock period 30, 1672

ticu TCK clock high time 14 — ns
tjcL TCK clock low time 14 — ns
tpsu (TDI) TDI JTAG port setup time 2 — ns
tpsu (TMS) TMS JTAG port setup time 3 — ns
typH JTAG port hold time 5 — ns
tipco JTAG port clock to output — 1209 ns
tipzx JTAG port high impedance to valid output — 14©3) ns
tipxz JTAG port valid output to high impedance — 1409 ns

©2) The minimum TCK clock period is 167 ns if Vcpar is within the range 1.2 V - 1.5 V when you perform the volatile key programming.
%) A 1-ns adder is required for each VCCIO voltage step down from 3.0 V. For example, tjPCO= 13 ns if VCCIO of the TDO I/O bank = 2.5 V, or 14 ns if

it equals 1.8 V.
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Programmable IOE Delay 1-87

The Quartus Prime Timing Analyzer provides a more accurate and precise I/O timing data based on the specifics of the design after you complete

place-and-route.

Related Information
Arria V I/0 Timing Spreadsheet

Provides the Arria V Excel-based I/O timing spreadsheet.

Programmable IOE Delay

Table 1-76:1/0 element (IOE) Programmable Delay for Arria V Devices

Parameter(112

)

Available
Settings

Fast Model

Slow Model

T "
I I N N I

D1 32 0.508 0.517 0.870 1.063 1.063 0.872 1.057 ns
D3 8 1.763 1.795 2.999 3.496 3.571 3.031 3.643 ns
D4 32 0.508 0.518 0.869 1.063 1.063 1.063 1.057 ns
D5 32 0.508 0.517 0.870 1.063 1.063 0.872 1.057 ns

Programmable Output Buffer Delay

Table 1-77: Programmable Output Buffer Delay for Arria 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 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.

(112) You can set this value in the Quartus Prime software by selecting D1, D3, D4, and D5 in the Assignment Name column of Assignment Editor.

(113 Minimum offset does not include the intrinsic delay.
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PLL specifications Diagram of PLL specifications
Switchover CLKOUT Pins
4 for _ext
m
fiy firem
N
o || o | IF || v [fwo Counters four GCLk
Core Clock .a7
j RCLK
Delta Sigma
Modulator
Legend
D Reconfigurable in User Mode External Feedback
Note:
(1) Core Clock can only be fed by dedicated clock input pins or PLL outputs.
Ry Receiver differential input discrete resistor (external to the Arria V device).
Sampling window (SW) Timing diagram—The period of time during which the data must be valid in order to capture it correctly.

The setup and hold times determine the ideal strobe position in the sampling window, as shown:

<

Bit Time

>

0.5xTCCS

RSKM

Sampling Window
(Sw)

RSKM

0.5x TCCS
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I
June 2015 2015.06.16 |, Added the supported data rates for the following output standards using true LVDS output buffer types in

the High-Speed I/O Specifications for Arria V Devices table:
o True RSDS output standard: data rates of up to 360 Mbps
o True mini-LVDS output standard: data rates of up to 400 Mbps

« Added note in the condition for Transmitter—Emulated Differential I/O Standards fyspgr data rate parameter
in the High-Speed I/O Specifications for Arria V Devices table. Note: When using True LVDS RX channels
for emulated LVDS TX channel, only serialization factors 1 and 2 are supported.

» Changed Queued Serial Peripheral Interface (QSPI) to Quad Serial Peripheral Interface (SPI) Flash.

« Updated T, location in I>C Timing Diagram.

« Updared T, location in NAND Address Latch Timing Diagram.

+ Corrected the unit for tpy from ns to s in FPP Timing Parameters When DCLK-to-DATA[] Ratio is >1 for
Arria V Devices table.

» Updated the maximum value for tco from 4 ns to 2 ns in AS Timing Parameters for AS x1 and x4 Configu-
rations in Arria V Devices table.

« Moved the following timing diagrams to the Configuration, Design Security, and Remote System Upgrades
in Arria V Devices chapter.
» FPP Configuration Timing Waveform When DCLK-to-DATA[] Ratio is 1
» FPP Configuration Timing Waveform When DCLK-to-DATA[] Ratio is >1
 AS Configuration Timing Waveform
+ PS Configuration Timing Waveform

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

C] 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.

AV-51002

2017.02.10 Temperature Sensing Diode Specifications 2-43
Memory
---n

Single-port, all supported widths MHz
Simple dual-port, all supported widths 0 1 650 550 500 450 MHz
Simple dual-port with the read-during-write 0 1 455 400 455 400 MHz
option set to Old Data, all supported widths

g{ig}f Simple dual-port with ECC enabled, 512 x 32 0 1 400 350 400 350 MHz
Simple dual-port with ECC and optional 0 1 500 450 500 450 MHz
pipeline registers enabled, 512 x 32
True dual port, all supported widths 0 1 650 550 500 450 MHz
ROM, all supported widths 0 1 650 550 500 450 MHz

Temperature Sensing Diode Specifications

Table 2-37: Internal Temperature Sensing Diode Specification

Temperature Range Accuracy Offset Calibrated Sampling Rate Conversion Time Resolution Minimum Resolution
Option with no Missing
Codes

—40°C to 100°C +8°C No 1 MHz, 500 kHz <100 ms 8 bits 8 bits

Table 2-38: External Temperature Sensing Diode Specifications for Arria V GZ Devices

r— L

Ij;as» diode source current

Vias, Voltage across diode 0.3 — 0.9 A%
Series resistance — — <1 Q
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Related Information

« Configuration, Design Security, and Remote System Upgrades in Arria V Devices
For more information about the reconfiguration input for the ALTREMOTE_UPDATE IP core, refer to the “User Watchdog Timer” section.
« Configuration, Design Security, and Remote System Upgrades in Arria V Devices
For more information about the reset _ti ner input for the ALTREMOTE_UPDATE IP core, refer to the “Remote System Upgrade State
Machine” section.

User Watchdog Internal Oscillator Frequency Specification

Table 2-65: User Watchdog Internal Oscillator Frequency Specifications

5.3 7.9 12.5 MHz

1/0 Timing
Altera offers two ways to determine I/O timing—the Excel-based I/O Timing and the Quartus II Timing Analyzer.

Excel-based I/O timing provides pin timing performance for each device density and speed grade. The data is typically used prior to designing the
FPGA to get an estimate of the timing budget as part of the link timing analysis.

The Quartus II Timing Analyzer provides a more accurate and precise I/O timing data based on the specifics of the design after you complete place-
and-route.

Related Information

Arria V Devices Documentation page
For the Excel-based I/O Timing spreadsheet

(226) This is equivalent to strobing the reconfiguration input of the ALTREMOTE_UPDATE IP core high for the minimum timing specification. For more
information, refer to the “Remote System Upgrade State Machine” section in the Configuration, Design Security, and Remote System Upgrades in
Arria V Devices chapter.

(227) This is equivalent to strobing the reset_timer input of the ALTREMOTE_UPDATE IP core high for the minimum timing specification. For more
information, refer to the “User Watchdog Timer” section in the Configuration, Design Security, and Remote System Upgrades in Arria V Devices
chapter.
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Glossary

Table 2-68: Glossary

Differential I/O Receiver Input Waveforms
Standards

Single-Ended Waveform

Positive Channel (p) =V|H
D
Negative Channel (n) =V

Ground

Differential Waveform

/[ N
A NEO

Transmitter Output Waveforms
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I

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 tcq 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).

tpuTy High-speed I/O block—Duty cycle on the high-speed transmitter output clock.
tRALL Signal high-to-low transition time (80-20%)

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

touTp)_10 Period jitter on the general purpose I/O driven by a PLL.

touTp)_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)

Vemoo) DC common mode input voltage.

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

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

VDIrAC) AC differential input voltage—Minimum AC input differential voltage required for switching.

VpIrmoe) DC differential input voltage— Minimum DC input differential voltage required for switching.

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

Vinac) High-level AC input voltage

Viame) 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.

ViLac) Low-level AC input voltage

ViLne) Low-level DC input voltage

Arria V GZ Device Datasheet

C] Send Feedback

Altera Corporation


mailto:TechDocFeedback@altera.com?subject=Feedback%20on%20Arria%C2%A0V%C2%A0GZ%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.

