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Maximum Allowed Overshoot and Undershoot Voltage 1-3

VeepLL_Hps HPS PLL analog power supply -0.50 3.25

Vc_AUX_SHARED HPS auxiliary power supply -0.50 3.25 \%

Tour DC output current per pin =25 40 mA
T Operating junction temperature -55 125 °C

Tsrg Storage temperature (no bias) -65 150 °C

Maximum Allowed Overshoot and Undershoot Voltage

During transitions, input signals may overshoot to the voltage listed in the following table and undershoot to 2.0 V for input currents less than 100
mA and periods shorter than 20 ns.

The maximum allowed overshoot duration is specified as a percentage of high time over the lifetime of the device. A DC signal is equivalent to

100% duty cycle.

For example, a signal that overshoots to 4.00 V can only be at 4.00 V for ~15% over the lifetime of the device; for a device lifetime of 10 years, this
amounts to 1.5 years.

Table 1-2: Maximum Allowed Overshoot During Transitions for Arria V Devices

This table lists the maximum allowed input overshoot voltage and the duration of the overshoot voltage as a percentage of device lifetime.
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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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Vccio (V) Vswing(pe) (V) Vxac) (V) Vswing(ac) (V)

_ m-mmmm_m““
SSTL-125 1.19 1.25 1.31 (15) VCCIO/2 - VCCIO/2 VCCIO/2 2(VIH(AC) Z(VIL(AC) VREF)
0.15 +0.15 VREF)

Differential HSTL and HSUL I/O Standards

Table 1-18: Differential HSTL and HSUL 1/O Standards for Arria V Devices

Veeo (V) Voirpe) (V) Vxac) (V) Vemoo) (V) Voirac) (V)

1/0 Standard
mmmmm-mm-mmm
HSTL-18 | 1.71 1.89
Class I, II
HSTL-15 | 1.425 1.5 1.575 | 0.2 — 0.68 — 0.9 0.68 — 0.9 0.4 —
Class I, II
HSTL-12 1.14 1.2 1.26 0.16 VCCIO — 0.5 x — 0.4 x 0.5 x 0.6 x 0.3 VCCIO +0.48
Class I, II +0.3 VCCIO VCCIO VCCIO VCCIO
HSUL-12 | 1.14 1.2 1.3 0.26 0.26 0.5 x 0.5 x 0.5 x 0.4 x 0.5 x 0.6 x 0.44 0.44
Vecio - Vccio Vccio Veccio Vccio Vccio
0.12 +0.12

Differential I/0 Standard Specifications

Table 1-19: Differential I/0 Standard Specifications for Arria V Devices

Differential inputs are powered by V cpp which requires 2.5 V.
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CPRI E6LV 614.4

CPRI E6HV 614.4

CPRI E6LVII 614.4

CPRI E12LV 1,228.8

CPRIE12HV 1,228.8

CPRI E12LVII 1,228.8
Common Public Radio Interface (CPRI) CPRI E24LV 2,457.6
CPRI E24LVII 2,457.6

CPRI E30LV 3,072

CPRI E30LVII 3,072
CPRI E48LVII 4,915.2

CPRI E60LVII 6,144
CPRI E96LVIII®” 9,830.4

Gbps Ethernet (GbE) GbE 1250 1,250

OBSAI 768 768

OBSAT OBSAI 1536 1,536
OBSAI 3072 3,072

OBSAI 6144 6,144

SDI 270 SD 270

Serial digital interface (SDI) SDI 1485 HD 1,485
SDI 2970 3G 2,970

(69 You can achieve compliance with TX channel restriction of one HSSI channel per six-channel transceiver bank.
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High-Speed I/0 Specifications

Table 1-40: High-Speed 1/0 Specifications for Arria V Devices
When J = 3 to 10, use the serializer/deserializer (SERDES) block. When ] = 1 or 2, bypass the SERDES block.
For LVDS applications, you must use the PLLs in integer PLL mode.
The Arria V devices support the following output standards using true LVDS output buffer types on all I/O banks.

o True RSDS output standard with data rates of up to 360 Mbps
o True mini-LVDS output standard with data rates of up to 400 Mbps

.
g e s s
5 — | 800 | 5 — _ | 25

frscLk_in (input clock frequency) True | Clock boost factor W 750 5 MHz
Differential I/O Standards =1 to 4072
fascLk_in (input clock frequency) Clock boost factor W 5 — 625 5 — 625 5 — 500 MHz
Single-Ended I/O Standards”® =1to 407
fascik_in (input clock frequency) Clock boost factor W 5 — 420 5 — 420 5 — 420 MHz
Single-Ended I/O Standards”® =1to 407
fascLk out (output clock frequency) — 5 — | 62579 5 — 6259 5 — | 50079 | MHz
True Differential I/O SERDES factor ] =3to | 7 — 1250 77) — 1250 | 7 — 1050 | Mbps
Transmitter | Standards - figpg (data 1079
rate)

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

(%) This applies to DPA and soft-CDR modes only.

(74 This applies to non-DPA mode only.

() This is achieved by using the LVDS clock network.

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

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.

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 Memory Output Clock Jitter Specifications 1-57

Memory Output Clock Jitter Specifications

Table 1-45: Memory Output Clock Jitter Specifications for Arria V Devices
The memory output clock jitter measurements are for 200 consecutive clock cycles, as specified in the JEDEC DDR2/DDR3 SDRAM standard.
The memory output clock jitter is applicable when an input jitter of 30 ps (p-p) is applied with bit error rate (BER) 10712, equivalent to 14 sigma.
Altera recommends using the UniPHY intellectual property (IP) with PHYCLK connections for better jitter performance.

Parameter Clock Network | Symbol Unit

Clock period jitter PHYCLK YIT(per) | | | pS

Cycle-to-cycle period jitter PHYCLK H1T(cc) 63 90 94 ps

OCT Calibration Block Specifications

Table 1-46: OCT Calibration Block Specifications for Arria V Devices

— — 20 MHz

OCTUSRCLK Clock required by OCT calibration blocks

TocrcaL Number of OCTUSRCLK clock cycles required for Rg — 1000 — Cycles
OCT/Rt OCT calibration

TocTSHIFT Number of OCTUSRCLK clock cycles required for OCT — 32 — Cycles

code to shift out

Tgs_rT Time required between the dyn_term ctrl and oe — 2.5 — ns
signal transitions in a bidirectional I/O buffer to
dynamically switch between R¢ OCT and Rt OCT
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FPP Configuration Timing

FPP Configuration Timing 1-77

DCLK-to-DATA[] Ratio (r) for FPP Configuration
Fast passive parallel (FPP) configuration requires a different DCLK-to-DATA[ ] ratio when you turn on encryption or the compression feature.

Depending on the DCLK-to-DATA[ ] ratio, the host must send a DCLK frequency that is r times the DATA[ ] rate in byte per second (Bps) or word per
second (Wps). For example, in FPP x16 where the r is 2, the DCLK frequency must be 2 times the DATA[ ] rate in Wps.

Table 1-65: DCLK-to-DATA[] Ratio for Arria V Devices

1
On off 1
FPP (8-bit wide)
off On 2
On On 2
off off 1
On off 2
FPP (16-bit wide)
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 x8 and FPP x16. For the respective DCLK-
to-DATA[ ] ratio, refer to the DCLK-to-DATA[ ] Ratio for Arria V Devices table.

Table 1-66: FPP Timing Parameters When DCLK-to-DATA[] Ratio is 1 for Arria V Devices

tcracD NCONFI Glow to CONF_DONE low
tcrasTo NCONFI Glow to nSTATUS low — 600 ns
tcrg nCONFI Glow pulse width 2 — s
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FPP Configuration Timing when DCLK-to-DATA[] >1

Table 1-67: FPP Timing Parameters When DCLK-to-DATA[] Ratio is >1 for Arria V Devices

FPP Configuration Timing when DCLK-to-DATA[] >1 1-79

Use these timing parameters when you use the decompression and design security features.

Symbol

Parameter

— 600 ns

terach NCONFI Glow to CONF_DONE low

ter28TO NnCONFI Glow to nSTATUS low — 600 ns
tcrg nCONFI Glow pulse width 2 — s
tSTATUS nSTATUS low pulse width 268 15069 us
terasTI nCONFI Ghigh to nSTATUS high — 15067 us
tepack 10 nCONFI Ghigh to first rising edge on DCLK 1506 — us
terack'” nSTATUS high to first rising edge of DCLK 2 — us
tpsu DATA[] setup time before rising edge on DCLK 5.5 — ns
tpy DATA[ ] hold time after rising edge on DCLK N - 1/fpc oV — s
tcH DCLK high time 0.45 x 1/fjpax — s
ter DCLK low time 0.45 x 1/fyrax — s
terx DCLK period 1/fpmax — s
fvmax DCLK frequency (FPP x8/ x16) — 125 MHz
tR Input rise time — 40 ns
tp Input fall time — 40 ns
tepauM CONF_DONE high to user mode(!%? 175 437 us

8 This value can be obtained if you do not delay configuration by extending the nCONFI Gor nSTATUS low pulse width.

9 This value can be obtained if you do not delay configuration by externally holding nSTATUS low.

(100) Tf nSTATUS is monitored, follow the tg,ck specification. If nSTATUS is not monitored, follow the tcpyck specification.
(100" N is the DCLK-to-DATA[ ] ratio and fpcy is the DCLK frequency of the system.
(102) The minimum and maximum numbers apply only if you chose the internal oscillator as the clock source for initializing the device.
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tepacy CONF_DONE high to CLKUSR enabled 4 x maximum DCLK period
tcpauMmc CONF_DONE high to user mode with CLKUSR option on tepacu + (Tingt X CLKUSR — —
period)
Tinit Number of clock cycles required for device initialization 8,576 — Cycles
Related Information

FPP Configuration Timing
Provides the FPP configuration timing waveforms.

AS Configuration Timing

Table 1-68: AS Timing Parameters for AS x1 and x4 Configurations in Arria 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 tcracps terastos terGs tsTaTus, and teppst) timing parameters are identical to the timing parameters for passive serial (PS) mode listed in PS
Timing Parameters for Arria V Devices table. You can obtain the tcgys7; value if you do not delay configuration by externally holding nSTATUS low.

DCLK falling edge to the AS_DATA0/ASDO output
tsy Data setup time before the falling edge on DCLK 1.5 — ns
tpu Data hold time after the falling edge on DCLK 0 — ns
tcpauM CONF_DONE high to user mode 175 437 s
tcpacu CONF_DONE high to CLKUSR enabled 4 x maximum DCLK period — —
tepauMc CONF_DONE high to user mode with CLKUSR option on tepacy + (Tinit X CLKUSR — —
period)
Tinit Number of clock cycles required for device initialization 8,576 — Cycles
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tepack'? nCONFI Ghigh to first rising edge on DCLK 1506

tsrack ' nSTATUS high to first rising edge of DCLK 2 — us
tpsu DATA[] setup time before rising edge on DCLK 5.5 — ns
tpu DATA[ ] hold time after rising edge on DCLK 0 — ns
tcH DCLK high time 0.45 x 1/fjpax — s
tor DCLK low time 0.45 x 1/fjpax — s
terx DCLK period 1/fvax — s
fvmax DCLK frequency — 125 MHz
tcp2uM CONF_DONE high to user mode!%® 175 437 us
tcpacu CONF_DONE high to CLKUSR enabled 4 x maximum DCLK period — —
tepauMc CONF_DONE high to user mode with CLKUSR option on tepacy + (Tinit X CLKUSR — —

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

Related Information

PS Configuration Timing
Provides the PS configuration timing waveform.

(195 Tf nSTATUS is monitored, follow the tg,ck specification. If nSTATUS is not monitored, follow the tcpyck specification.
(106) The minimum and maximum numbers apply only if you chose the internal oscillator as the clock source for initializing the device.
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Remote System Upgrades

Table 1-74: Remote System Upgrade Circuitry Timing Specifications for Arria V Devices

I T S R

(110) 250 ns
@iy 250 ns

tRU_nCONFIG

tRU_nRSTIMER

Related Information

» Remote System Upgrade State Machine
Provides more information about configuration reset (RU_CONFIG) signal.

« User Watchdog Timer
Provides more information about reset_timer (RU_nRSTIMER) signal.

User Watchdog Internal Oscillator Frequency Specifications

Table 1-75: User Watchdog Internal Oscillator Frequency Specifications for Arria V Devices

User watchdog internal oscillator frequency

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

(110 This is equivalent to strobing the reconfiguration input of the ALTREMOTE_UPDATE IP core high for the minimum timing specification.
(1) This is equivalent to strobing the reset timer input of the ALTREMOTE_UPDATE IP core high for the minimum timing specification.
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DC input voltage -0.5
Vo Output voltage — 0 — Veeaio 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 pis _ 4ms _

Recommended Transceiver Power Supply Operating Conditions

Table 2-6: Recommended Transceiver Power Supply Operating Conditions for Arria V GZ Devices

SN = - R N T O

2.85 3.15
X%C‘(*IZOG)XBL Transceiver channel PLL power supply (left side) \Y%
2.375 2.5 2.625
Veen 2.85 3.0 3.15
cC {19) (120) Transceiver channel PLL power supply (right side) A%
GXBR 2.375 2.5 2.625
Veenrp L Transceiver hard IP power supply (left side) 0.82 0.85 0.88 A%
Veensst L Transceiver PCS power supply (left side) 0.82 0.85 0.88 A%
Veeusst R Transceiver PCS power supply (right side) 0.82 0.85 0.88 A%

(114)

(118)

(119)

(120)

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 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 supply must be connected to 3.0 V if the CMU PLL, receiver CDR, or both, are configured at a base data rate > 6.5 Gbps. Up to 6.5 Gbps, you can
connect this supply to either 3.0 Vor 2.5 V.

When using ATX PLLs, the supply must be 3.0 V.
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1/0 Standard Specifications

Table 2-19: Differential SSTL 1/0 Standards for Arria V GZ Devices

Vaumciog (V)
_ m-mmmm-mm“
SSTL-2 Class I 2.375 2.625 VCCIO VCCIO/2 VCCIO/2 VCCIO + 0.6
I +0.6 -0.2 +0.2
SSTL-18 Class L 1.71 1.8 1.89 0.25 VCCIO VCCIO/2 — VCCIO/2 0.5 VCCIO + 0.6
I +0.6 -0.175 +0.175
SSTL-15 Class I, | 1.425 1.5 1.575 0.2 azn Vecio/2 — Vecio/2 0.35 —
I -0.15 +0.15
SSTL-135 1.283 1.35 1.45 0.2 az7 VCCIO/2 VCCIO/Z VCCIO/2 Z(VIH(AC) 2(VIL(AC) - VREF)
Class I, IT -0.15 +0.15 - VrEer)
SSTL-125 1.19 1.25 1.31 0.18 127) Veao/2 | Veao/2 | Veao/2 | 2(Vigac) —
Class I, II -0.15 +0.15 - VREF)
SSTL-12 1.14 1.2 1.26 0.18 — VREF Veeio/2 VREF -0.30 0.30
Class I, IT -0.15 +0.15

Table 2-20: Differential HSTL and HSUL I/O Standards for Arria V GZ Devices

1/0 Standard

m-mmmm—mm-mmm

HSTL-18 Class 1.71

I, 11

HSTL-15 Class 1.425 1.5 1.575 0.2 — 0.68 — 0.9 0.68 — 0.9 0.4 —
I, 1I

(127 The maximum value for Vgwing(pe) is not defined. However, each single-ended signal needs to be within the respective single-ended limits (Vyypc)

and VIL(DC))'
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Veco (V) Voirpe) (V) Vxag) (V) Vemioe) (V) Vbirac) (V)

I/0 Standard
m-mmmm—mm-mmm
HSTL-12 Class | 1.14 0.16 | Veao 0.5 % Veero 0.4 x 0.6 Veao
LIl +0.3 Veao | X | Veao +0.48
Vee
10
HSUL-12 114 | 12 | 13 | 026 | 026 | 05x | 05%Veeo 0.5 x 04x | 05| 0.6x | 0.44 0.44
Vecio - Vecio Vecio X | Vecio
0.12 +0.12 Vee
10

Table 2-21: Differential /0 Standard Specifications for Arria V GZ Devices

Veao (V) (128) Vip (mV) (129) Viemoo) (V) Vop (V) (130) Voem (V) (130)
I/0 Standard

I R R e I R o A N o B

PCML | Transmitter, receiver, and input reference clock pins of the high-speed transceivers use the PCML I/O standard. For transmitter,
receiver, and reference clock I/O pin specifications, refer to the "Transceiver Performance Specifications" section.

— | 005 | Dyaxs< 18 | 0247 | — | 06 | 1.125 | 125 | 1375
25V Ver = 700 Mbps
LVDS 2375 | 2.5 | 2.625 | 100
(131) 125V — | 1.05 | Dyax> 155 | 0247 | — | 06 | 1125 | 125 | 1375
700 Mbps

BLVDS 2375 | 2.5 2.625 100 — — — — — — — — — —_ —

(132)

(128 Differential inputs are powered by VCCPD which requires 2.5 V.

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

(130 RL range: 90 < RL < 110 Q.

(131 For optimized LVDS receiver performance, the receiver voltage input range must be between 0.25 V to 1.6 V for data rates above 700 Mbps, and 0 V
to 1.85 V for data rates below 700 Mbps.

(132) There are no fixed Vicy, Vop, and Vo specifications for BLVDS. They depend on the system topology.
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2-28 Transmitter

Symbol/Description

Conditions

Transceiver Speed Grade 2

e

Transceiver Speed Grade 3

I e ==
— 85 —

AV-51002
2017.02.10

85-() setting 85 £20% — Q
+20%
100-Q2 setting — 100 — — 100 — Q
Differential on-chip termination +20% +20%
resistors 120-Q) setting — 120 — — 120 — Q
+20% +20%
150-Q2 setting — 150 — — 150 — Q
+20% +20%
Vocum (AC coupled) 0.65-V setting — 650 — — 650 — mV
Vocum (DC coupled) — — 650 — — 650 — mV
Intra-differential pair skew Tx Vem = 0.5 V and slew rate — — 15 — — 15 ps
of 15 ps
Intra-transceiver block transmitter x6 PMA bonded mode — — 120 — — 120 ps
channel-to-channel skew
Inter-transceiver block transmitter xN PMA bonded mode — — 500 — — 500 ps

channel-to-channel skew

Related Information
Arria V Device Overview

For more information about device ordering codes.

Altera Corporation

Arria V GZ Device Datasheet

C] Send Feedback


https://documentation.altera.com/#/link/sam1403483806646/sam1403483636964/en-us
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
2-38 PLL Specifications 2017.02.10

Output frequency for an internal global or regional
clock (C3, I3L speed grade)
four ¢
Output frequency for an internal global or regional — — 580 MHz
clock (C4, 14 speed grade)
Output frequency for an external clock output (C3, — — 667 MHz
I3L speed grade)
four_exr "
- Output frequency for an external clock output (C4, — — 533 MHz
14 speed grade)
touTDUTY Duty cycle for a dedicated external clock output 45 50 55 %
(when set to 50%)
tecomp External feedback clock compensation time — — 10 ns
{DYCONFIGCLK Dynamic configuration clock for mgnt _cl k and — — 100 MHz
scancl k
tLock Time required to lock from the end-of-device — — 1 ms
configuration or deassertion of ar eset
tbLOCK Time required to lock dynamically (after switchover — — 1 ms
or reconfiguring any non-post-scale counters/
delays)
PLL closed-loop low bandwidth — 0.3 — MHz
feLew PLL closed-loop medium bandwidth — 1.5 — MHz
PLL closed-loop high bandwidth 170 — 4 — MHz
tpLL PSERR Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on the ar eset signal 10 — — ns

(169 This specification is limited by the lower of the two: I/O fy;ax or four of the PLL.
(170) High bandwidth PLL settings are not supported in external feedback mode.
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AV-51002

2-40 PLL Specifications 2017.02.10
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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2-48

AV-51002
Receiver High-Speed 1/0 Specifications 2017.02.10

C3,13L C4,14

150 — —

SERDES factor ] =3 to 10 1250 150 1050 Mbps
(192)’ (193)’ (194)’ (195)’ (196)’ (197)
SERDES factor ] > 4 150 — 1600 150 — 1250 Mbps
True Differential I/O LVDS RX with DPA
Standards - fysprppa (193) (195) (196) (197)
(data rate)
SERDES factor ] = 2, (158) — (199) (158) — (159) Mbps
uses DDR Registers
SERDES factor ] = 1, (198) — (199) (198) — (199) Mbps
uses SDR Register
SERDES factor ] = 3 to 10 (198) — (200 (198) — (200 Mbps
SERDES factor ] = 2, (198) — (199) (198) — (199) Mbps
fuspr (data rate) uses DDR Registers
SERDES factor ] =1, (198) — (199) (198) — (199) Mbps
uses SDR Register

(192)

193)
194)
195)
196)
197)
198)

(199)

(200)

The Fy1ax specification is based on the fast clock used for serial data. The interface Fy;5x is also dependent on the parallel clock domain which is
design dependent and requires timing analysis.

Arria V GZ RX LVDS will need DPA. For Arria V GZ TX LVDS, the receiver side component must have DPA.

Arria V GZ LVDS serialization and de-serialization factor needs to be x4 and above.

Requires package skew compensation with PCB trace length.

Do not mix single-ended I/O buffer within LVDS I/O bank.

Chip-to-chip communication only with a maximum load of 5 pE.

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.

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

You can estimate the achievable maximum data rate for non-DPA mode by performing link timing closure analysis. You must consider the board
skew margin, transmitter delay margin, and receiver sampling margin to determine the maximum data rate supported.
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AV-51002
2-56 Duty Cycle Distortion (DCD) Specifications 2017.02.10

Duty Cycle Distortion (DCD) Specifications

Table 2-52: Worst-Case DCD on Arria V GZ I/O Pins

The DCD numbers do not cover the core clock network.
C3 13L C4,14

e ““m

Output Duty Cycle | | | | %

Configuration Specification

POR Specifications

Table 2-53: Fast and Standard POR Delay Specification for Arria V GZ Devices

Select the POR delay based on the MSEL setting as described in the “Configuration Schemes for Arria V Devices” table in the Configuration, Design
Security, and Remote System Upgrades in Arria V Devices chapter.

Fast 4 12 202)
Standard 100 300

Related Information
Configuration, Design Security, and Remote System Upgrades in Arria V Devices

(202) 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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2-66 . . . L AV-51002
= Active Serial Configuration Timing 2017.02.10

DCLK falling edge to AS_DATAO0/ASDO output

tsy Data setup time before falling edge on DCLK 1.5 — ns

ty Data hold time after falling edge on DCLK 0 — ns

tcppum | CONF_DONE high to user mode 10 175 437 us

tepacy CONF_DONE high to CLKUSR enabled 4 x maximum DCLK — —
period

tcpoumc | CONF_DONE high to user mode with CLKUSR option on tepacy + (8576 X CLKUSR — —
period)

Table 2-59: DCLK Frequency Specification in the AS Configuration Scheme
This applies to the DCLK frequency specification when using the internal oscillator as the configuration clock source.

The AS multi-device configuration scheme does not support DCLK frequency of 100 MHz.

m Typical m

12.5
10.6 15.7 25.0 MHz
21.3 314 50.0 MHz
42.6 62.9 100.0 MHz

Related Information

+ Passive Serial Configuration Timing on page 2-67
« Configuration, Design Security, and Remote System Upgrades in Arria V Devices

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