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1-4 Recommended Operating Conditions 2017.02.10
3.8 100 %
3.85 68 %
3.9 45 %
3.95 28 %
4 15 %
4.05 13 %
4.1 11 %
4.15 9 %
Vi (AC) AC input voltage 4.2 8 %
4.25 7 %
4.3 54 %
4.35 3.2 %
4.4 1.9 %
4.45 1.1 %
4.5 0.6 %
4.55 0.4 %
4.6 0.2 %

Recommended Operating Conditions

This section lists the functional operation limits for the AC and DC parameters for Arria V devices.

Recommended Operating Conditions

Table 1-3: Recommended Operating Conditions for Arria V Devices

This table lists the steady-state voltage values expected from Arria V devices. Power supply ramps must all be strictly monotonic, without plateaus.
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2017.02.10 Transceiver Power Supply Operating Conditions -

Transceiver Power Supply Operating Conditions

Table 1-4: Transceiver Power Supply Operating Conditions for Arria V Devices

\Y Transceiver high voltage power (left side)
CCA-GXBL gavonasep 2.375 2.500 2.625
Veca GXBR Transceiver high voltage power (right side)
Vcer_GXBL GX and SX speed grades—receiver power (left
side)
1.08/1.12 1.1/1.15© 1.14/1.18 A\
VCCR_GXBR GX and SX speed grades—receiver power (right
side)
VCCR_GXBL GT and ST speed grades—receiver power (left
side)
1.17 1.20 1.23 A\
VCCR_GXBR GT and ST speed grades—receiver power (right
side)
Veer GxsL Gzl( e)md SX speed grades—transmitter power (left
side
1.08/1.12 1.1/1.15© 1.14/1.18 \
Veer GxBr GX and SX speed grades—transmitter power
(right side)
Veer GxsL GT and ST speed grades—transmitter power (left
side)
1.17 1.20 1.23 \%
Veer GxBr GT and ST speed grades—transmitter power (right
side)
\Y Transmitter output buffer power (left side)
CCH-GXBL P P 1.425 1.500 1575 Vv
VceH GXBR Transmitter output buffer power (right side)

) 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.

©) For data rate <=3.2 Gbps, connect Vocr_GxsL/R VoCT_GXBL/R OF Ve xaL/r to either 1.1-V or 1.15-V power supply. For data rate >3.2 Gbps,
connect Voer GxBL/R YCCT_GXBL/R OF Vecr GxsL/R to a 1.15-V power supply. For details, refer to the Arria V GT, GX, ST, and SX Device Family Pin
Connection Guidelines.
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2017.02.10
Calibration Accuracy
Symbol Description Condition (V) Unit

60-Q and 120-Q Ry | Internal parallel termination Vecio=1.2 -10 to +40 -10 to +40 -10 to +40 %
with calibration (60-Q and 120-
Q setting)

25-Q Rg Jeft_shift Internal left shift series Vecio = 3.0, 2.5, 1.8, 1.5, +15 +15 +15 %
termination with calibration 1.2
(25-Q Rg_eft_shift setting)

OCT Without Calibration Resistance Tolerance Specifications

Table 1-9: OCT Without Calibration Resistance Tolerance Specifications for Arria V Devices

This table lists the Arria V OCT without calibration resistance tolerance to PVT changes.
ResistanceTolerance

cé
25-Q Rg Internal series termination without | Vcio = 3.0, 2.5 +30 +40 +40 %
calibration (25-(2 setting)

Unit

25-Q Rg Internal series termination without | Voo = 1.8, 1.5 +30 +40 +40 %
calibration (25-Q) setting)

25-Q Rg Internal series termination without | Vo = 1.2 +35 +50 +50 %
calibration (25-Q) setting)

50-Q Rg Internal series termination without | Vcio = 3.0, 2.5 +30 +40 +40 %
calibration (50-(2 setting)

50-Q Rg Internal series termination without | Vo = 1.8, 1.5 +30 +40 +40 %
calibration (50-(2 setting)

50-Q Rg Internal series termination without | Vo= 1.2 +35 +50 +50 %
calibration (50-Q) setting)

100-Q Rp Internal differential termination Veeio = 2.5 +25 +40 +40 %

(100-€) setting)
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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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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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Figure 1-6: LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for a Data Rate Less than 1.25 Gbps

Sinusoidal Jitter Amplitude
A

0.1Ul
P-P

> Frequenc
baud/1667 20 MHz quency

DLL Frequency Range Specifications

Table 1-43: DLL Frequency Range Specifications for Arria V Devices

DLL operating frequency range | 200 - 667 | 200 - 667 | 200 - 667

DQS Logic Block Specifications

Table 1-44: DQS Phase Shift Error Specifications for DLL-Delayed Clock (tpqs pserr) for Arria V Devices

This error specification is the absolute maximum and minimum error.

2 | 40 | 80 | 80 | ps
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SPI MISO hold time
Tdutycycle SPI_CLK duty cycle 45 55 %
T gssfrst Output delay SPI_SS valid before first clock edge 8 — ns
T ggslst Output delay SPI_SS valid after last clock edge 8 — ns
Taio Master-out slave-in (MOSI) output delay -1 1 ns

®6) This value is based on r x_sanpl e_dl y = 1 and spi _m cl k = 120 MHz. spi _m cl k is the internal clock that is used by SPI Master to derive it’s SCLK_
ouT. These timings are based on r x_sanpl e_dl y 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 r x_
sanpl e_dl y value because each SPI slave device may have different output delay and each application board may have different path delay. For more
information about r x_sanpl e_del ay, refer to the SPI Controller chapter in the Hard Processor System Technical Reference Manual.
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SD/MMC Timing Characteristics

1-65

After the Boot ROM code exits and control is passed to the preloader, software can adjust the value of dr vsel and snpl sel via the system manager.
drvsel can be set from 1 to 7 and snpl sel can be set from 0 to 7. While the preloader is executing, the values for SDMMC_CLK and SDMWMC_CLK_OUT
increase to a maximum of 200 MHz and 50 MHz respectively.

The SD/MMC interface calibration support will be available in a future release of the preloader through the SoC EDS software update.

SDMMC_CLK clock period
(Identification mode)

Tsdmme_clk (internal reference SDMMC_CLK clock period 5 — ns
clock) (Default speed mode)
SDMMC_CLK clock period 5 — ns
(High speed mode)
SDMMC_CLK_OUT clock 2500 — ns
period (Identification mode)
Tsdmme_clk_out (interface output SDMMC_CLK_OUT clock 40 — ns
clock) period (Default speed mode)
SDMMC_CLK _OUT clock 20 — ns
period (High speed mode)
Tdutycycle SDMMC_CLK_OUT duty cycle 45 55 %
T4 SDMMC_CMD/SDMMC_D (Tsamme_ck X drvsel )/2 | (Tsgmme_clk X dr vsel )/2 ns
output delay -1.23@7 +1.69 &7
Tsu Input setup time 1.05 - (Tsdmme_clk X — ns
snpl sel )/2 ©8)
Ty Input hold time (Tsdmme_clk X snpl sel )/ — ns

2 (88)

®7) drvsel is the drive clock phase shift select value.
®8 snpl sel is the sample clock phase shift select value.

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

D Send Feedback

Altera Corporation


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

Related Information

« PS Configuration Timing on page 1-81
+ AS Configuration Timing
Provides the AS configuration timing waveform.

DCLK Frequency Specification in the AS Configuration Scheme

Table 1-69: DCLK Frequency Specification in the AS Configuration Scheme

DCLK Frequency Specification in the AS Configuration Scheme 1-81

This table lists the internal clock frequency specification for the AS configuration scheme. The DCLK frequency specification applies when you use
the internal oscillator as the configuration clock source. The AS multi-device configuration scheme does not support DCLK frequency of 100 MHz.

53 7.9 12.5 MHz

10.6 15.7 25.0 MHz
DCLK frequency in AS configuration scheme

21.3 314 50.0 MHz

42.6 62.9 100.0 MHz

PS Configuration Timing

Table 1-70: PS Timing Parameters for Arria V Devices

tepacD NCONFI Glow to CONF_DONE low

tcrasTo NCONFI Glow to nSTATUS low — 600 ns
tcrg nCONFI Glow pulse width 2 — s
tSTATUS nSTATUS low pulse width 268 1506109 us
tepasTI nCONFI Ghigh to nSTATUS high — 1506109 us

(1) You can obtain this value if you do not delay configuration by extending the nCONFI G or nSTATUS low pulse width.
(109 You can obtain this value if you do not delay configuration by externally holding nSTATUS low.
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e e

Single-ended voltage referenced I/O

The JEDEC standard for the SSTL and HSTL I/O defines both the AC and DC input signal values. The AC

standard values indicate the voltage levels at which the receiver must meet its timing specifications. The DC values
indicate the voltage levels at which the final logic state of the receiver is unambiguously defined. After the
receiver input has crossed the AC value, the receiver changes to the new logic state.
The new logic state is then maintained as long as the input stays beyond the DC threshold. This approach
is intended to provide predictable receiver timing in the presence of input waveform ringing.
Single-Ended Voltage Referenced I/O Standard
o (1
_____ Vor —— \ T e e
Vikiac)
[
\ / Vinpo)
v
\ REF ViLpo)
\ A
ViLac)
Vol
Vss
tc High-speed receiver/transmitter input and output clock period.

TCCS (channel-to-channel-skew)

The timing difference between the fastest and slowest output edges, including the 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).

tputy

High-speed I/O block—Duty cycle on high-speed transmitter output clock.
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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
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Recommended Transceiver Power Supply Operating Conditions 2-7

S I I R 0 N e

0.82 0.85 0.88

Veer axar Receiver analog power supply (left side) 0.97 1.0 1.03 \Y4
1.03 1.05 1.07
0.82 0.85 0.88

Vcer_gxar 'Y Receiver analog power supply (right side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07
0.82 0.85 0.88

Veer gxsr Transmitter analog power supply (left side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07
0.82 0.85 0.88

Veer exar 2V Transmitter analog power supply (right side) 0.97 1.0 1.03 \Y
1.03 1.05 1.07

VeeH GxaL Transmitter output buffer power supply (left side) 1.425 1.5 1.575 A%

VeeH GxBR Transmitter output buffer power supply (right side) 1.425 1.5 1.575 A%

(118) This 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.

(121 This supply must be connected to 1.0 V if the transceiver is configured at a data rate > 6.5 Gbps, and to 1.05 V if configured at a data rate > 10.3 Gbps

when DFE is used. For data rate up to 6.5 Gbps, you can connect this supply to 0.85 V.
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Transceiver Power Supply Requirements

Table 2-7: Transceiver Power Supply Voltage Requirements for Arria V GZ Devices
If BOTH of the following conditions are true: 1.05

+ Data rate > 10.3 Gbps.
o DFE is used.

If ANY of the following conditions are true 23 1.0 30

o ATXPLL is used.
o Data rate > 6.5Gbps.

« DFE (data rate < 10.3 Gbps), AEQ, or EyeQ feature
is used.

1.5 \Y%

If ALL of the following conditions are true: 0.85 25

o ATXPLL is not used.
o Data rate < 6.5Gbps.
« DFE, AEQ, and EyeQ are not used.

DC Characteristics
Supply Current
Standby current is the current drawn from the respective power rails used for power budgeting.

Use the Excel-based Early Power Estimator (EPE) to get supply current estimates for your design because these currents vary greatly with the
resources you use.

(122) If the VCCR_GXB and VCCT_GXB supplies are set to 1.0 V or 1.05 V, they cannot be shared with the VCC core supply. If the VCCR_GXB and
VCCT_GXB are set to 0.85 V, they can be shared with the VCC core supply.
(123 Choose this power supply voltage requirement option if you plan to upgrade your design later with any of the listed conditions.
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Calibration Accuracy

Symbol Description Conditions

25-Q Rg Internal series termination with Veeio =3.0,25,1.8,1.5,12V +15 +15 %
calibration (25-() setting)

50-Q Rg Internal series termination with Veceio =3.0,2.5,1.8,1.5,1.2V +15 +15 %
calibration (50-(2 setting)

34-0) and 40-Q Rg Internal series termination with Vecio =1.5,1.35,1.25,1.2V +15 +15 %
calibration (34-Q) and 40-() setting)

48-Q), 60-Q, 80-Q, and Internal series termination with Vecio=12V +15 +15 %

240-Q Rg calibration (48-Q, 60-), 80-Q), and 240-Q)
setting)

50-Q Ry Internal parallel termination with Veco=25,1.8,1.5,12V -10 to +40 -10 to %
calibration (50-Q) setting) +40

20-Q, 30-Q, 40-Q, 60-Q), | Internal parallel termination with Vecio=1.5,1.35,125V -10 to +40 -10 to %

and 120-Q Ry calibration (20-Q, 30-Q, 40-Q, 60-Q, and +40
120-Q setting)

60-Q and 120-Q Ry Internal parallel termination with Vecio=1.2 -10 to +40 -10 to %
calibration (60-Q) and 120-() setting) +40

25-Q Rg Jeft_shift Internal left shift series termination with | Vgcio = 3.0, 2.5,1.8, 1.5, 1.2V +15 +15 %

calibration (25-Q Rg Jefi_shifi setting)

Table 2-11: OCT Without Calibration Resistance Tolerance Specifications for Arria V GZ Devices

Symbol Description Conditions Unit
‘ %

4,14
25-Q R, 50-Q Ry Internal series termination without Vecio=3.0and 2.5V +40 +40
calibration (25-Q) setting)
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L v ]
P T e [ [ T e [ we [ w0 | e [ e ]

SSTL-135 1.283 1.35 1.418 0.49 x VCCIO 0.5 x 0.51 x 0.49 x 0.5 x VCCIO 0.51 x VCCIO

Class I, IT Veco | Veao | Veco

SSTL-125 1.19 1.25 1.26 0.49 x VCCIO 0.5 x 0.51 x 0.49 x 0.5 x 0.51 x VCCIO

Class I, IT VCCIO VCCIO VCCIO VCCIO

SSTL-12 1.14 1.20 1.26 0.49 X Vo 0.5 x 0.51 x 0.49 x 0.5 x 0.51 x Vecio

Class I, IT VCCIO VCCIO VCCIO VCCIO

HSTL-18 1.71 1.8 1.89 0.85 0.9 0.95 — Veaol2 —

Class I, IT

HSTL-15 1.425 1.5 1.575 0.68 0.75 0.9 — Weeisi? —

Class I, IT

HSTL-12 1.14 1.2 1.26 0.47 x VCCIO 0.5 % 0.53 x — VCCIO/Z —

Class I, II Vecio | Veco

HSUL-12 1.14 1.2 13 | 049%x Voo | 0.5x 0.51 x — — —
Veao | Veco

Table 2-18: Single-Ended SSTL, HSTL, and HSUL 1/0 Standards Signal Specifications for Arria V GZ Devices

Voo (V) Vau¥) | Vou(V)
10 Standare 00 w0 o) | Vo | Vo) |

SSTL-2 Class VREF - VREF +0.15 VCCIO VREF 0.31 VREF +0.31 VTT - VTT
I 0.15 +0.3 0.608 + 0.608
SSTL-2 Class -0.3 VREE - Vgree + 0.15 Veeio Vrger - 0.31 Vger + 0.31 Vor-0.81 | Vpr +0.81 16.2 -16.2
II 0.15 + 0.3
SSTL-18 -0.3 VREE - VREE VCCIO Vger - 0.25 Vgeg + 0.25 Vor - Vrr 6.7 -6.7
Class I 0.125 +0.125 +0.3 0.603 +0.603
Altera Corporation Arria V GZ Device Datasheet

C] Send Feedback


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.

AV-51002
2017.02.10

/O Standard ViLoo) (V) Vinpe) (V) ViLacg) (V) ViH(ag) (V) VoL (V) Vou (V)

1/0 Standard Specifications

SSTL-18 VREE - VREF Vecaio Vrer - 0.25 Vger + 0.25 Vecio - 13.4 -13.4

Class II 0.125 +0.125 +0.3 0.28

SSTL-15 — Vrer - 0.1 | Vggep+0.1 — Vgrer - 0.175 | Vgggp+0.175 0.2 x 0.8 x 8 -8

Class 1 VCCIO VCCIO

SSTL-15 = Vrgr - 0.1 | Vgge +0.1 = Vgreg - 0.175 | Vgggp+0.175 0.2 x 0.8 x 16 -16

Class II Veeio Veaio

SSTL-135 — VREE - Vggr + 0.09 — Vrger - 0.16 Vger + 0.16 02* Vecio | 0.8 * Veeio — —

Class I, II 0.09

SSTL-125 = VREF = VREF + 0.85 = VREF -0.15 VREF +0.15 0.2* VCCIO 0.8 % VCCIO = =

Class I, II 0.85

SSTL-12 — VREF -0.1 VREF + 0.1 — VREF -0.15 VREF +0.15 02* VCCIO 0.8* VCCIO — —

Class I, IT

HSTL-18 — VREF -0.1 VREF +0.1 — VREF -0.2 VREF +0.2 0.4 VCCIO -04 8 -8

Class I

HSTL-18 — VREF -0.1 VREF +0.1 — VREF -0.2 VREF +0.2 04 VCCIO -04 16 -16

Class II

HSTL-15 = VREF -0.1 VREF + 0.1 = VREF -0.2 VREF +0.2 0.4 VCCIO -04 8 -8

Class I

HSTL-15 — VREF -0.1 VREF +0.1 — VREF -0.2 VREF +0.2 0.4 VCCIO -04 16 -16

Class II

HSTL-12 -0.15 VREF - VREF + 0.08 VCCIO VREF -0.15 VREF +0.15 0.25 x 0.75 x 8 -8

Class I 0.08 +0.15 VCCIO VCCIO

HSTL-12 -0.15 VREF - VREF +0.08 VCCIO VREF -0.15 VREF +0.15 0.25 x 0.75 x 16 -16

Class II 0.08 +0.15 VCCIO VCCIO

HSUL-12 — VREF - VREF +0.13 — VREF -0.22 VREF +0.22 0.1 x 0.9 x — —
0.13 Vecio Vecio
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Period Jitter for a clock output on a regular I/O in ps (p-p)
>
. 4 1) integer PLL (foyr = 100 MHz)
OUTPJ_IO" "> i :
Period Jitter for a clock output on a regular I/O in — — 60 mUI (p-p)
integer PLL (foyT < 100 MHz)
Period Jitter for a clock output on a regular I/O in — — 600 ps (p-p)
fractional PLL (four = 100 MHz)
tFOUTPI 10 (173)’ (175)’ (176)
- Period Jitter for a clock output on a regular I/O in — — 60 mUI (p-p)
fractional PLL (foyr < 100 MHz)
Cycle-to-cycle Jitter for a clock output on a regular — — 600 ps (p-p)
o N
. 1 (W9 I/O in integer PLL (foyr = 100 MHz)
OUTCCJ_IO >

Cycle-to-cycle Jitter for a clock output on a regular — — 60 mUI (p-p)
I/0 in integer PLL (foyr < 100 MHz)

Cycle-to-cycle Jitter for a clock output on a regular — — 600 ps (p-p)

a5 79, 76 I/0 in fractional PLL (foyt = 100 MHz)

trouTCcy_10

Cycle-to-cycle Jitter for a clock output on a regular — — 60 mUI (p-p)
I/O in fractional PLL (foy < 100 MHz)
Period Jitter for a dedicated clock output in — — 175 ps (p-p)
cascaded PLLs (foyr = 100 MHz)

t 173) (177)

CASC_OUTPJ_DC " "> 1 . .
Period Jitter for a dedicated clock output in — — 17.5 mUI (p-p)
cascaded PLLS (foyT < 100 MHz)

dKpgrt Bit number of Delta Sigma Modulator (DSM) 8 24 32 Bits

(175 The external memory interface clock output jitter specifications use a different measurement method, which is available in the "Memory Output Clock
Jitter Specification for Arria V GZ Devices" table.

(176) This specification only covered fractional PLL for low bandwidth. The fycq for fractional value range 0.05-0.95 must be > 1000 MHz.

(7)) The cascaded PLL specification is only applicable with the following condition:
a. Upstream PLL: 0.59Mhz < Upstream PLL BW < 1 MHz
b. Downstream PLL: Downstream PLL BW > 2 MHz
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Related Information
Configuration, Design Security, and Remote System Upgrades in Arria V Devices

Initialization

Table 2-61: Initialization Clock Source Option and the Maximum Frequency for Arria V GZ Devices

Initialization Clock Source Configuration Schemes Maximum Frequency (MHz) Minimum Number of Clock Cycles

Internal Oscillator AS, PS, FPP 12.5
PS, FPP 125

CLKUSR 22 8576
AS 100
DCLK PS, FPP 125

Configuration Files

Use the following table to estimate the file size before design compilation. Different configuration file formats, such as a hexadecimal file (. hex) or
tabular text file (. t t f ) format, have different file sizes.

For the different types of configuration file and file sizes, refer to the Quartus II software. However, for a specific version of the Quartus II software,
any design targeted for the same device has the same uncompressed configuration file size.

(221) To enable the CLKUSR pin as the initialization clock source and to obtain the maximum frequency specification on these pins, refer to the
“Initialization” section of the Configuration, Design Security, and Remote System Upgrades in Arria V Devices chapter.

(222) To enable CLKUSR as the initialization clock source, turn on the Enable user-supplied start-up clock (CLKUSR) option in the Quartus II software
from the General panel of the Device and Pin Options dialog box.
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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

2-77

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
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