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AV-51002
1-22 Differential I/0 Standard Specifications 2017.02.10

Veao (V) Vip (mVv)(9) Viemo) (V) Vop (V)7 Vocm (V)(17018)
I/0 Standard

e ] [ o | win ] Condvion | e | v conion | x| in | op [ r | n ] oo | wor

PCML Transmitter, receiver, and input reference clock pins of high-speed transceivers use the PCML I/O standard. For transmitter, receiver, and
reference clock I/O pin specifications, refer to Transceiver Specifications for Arria V GX and SX Devices and Transceiver Specifications
for Arria V GT and ST Devices tables.

— |1 005 | Dyax< | 1.80

25V Veum = 1.25 Gbps
LVDS(19 2.375 2.5 2.625 100 125V — Los Dyiax > Lss 0.247 — 0.6 1.125 | 1.25 1.375
1.25 Gbps
RSDS 2.375 2.5 2.625 100 Veum = — 0.25 — 1.45 0.1 0.2 0.6 0.5 1.2 1.4
(HIO)®@Y 125V
Mini-LVDS | 2.375 2.5 2.625 | 200 — 600 | 0.300 — 1.425 | 0.25 — 0.6 1 1.2 1.4
(HIO)®Y
0.60 | Dyax< | 1.80
700 Mbps
LVPECL®» — — — 300 — — — — — — — _
700 Mbps

Related Information

« Transceiver Specifications for Arria V GX and SX Devices on page 1-23
Provides the specifications for transmitter, receiver, and reference clock I/O pin.

(19 The minimum Vip value is applicable over the entire common mode range, V.

(17 Ry range: 90 < Ry <110 Q.

(18 This applies to default pre-emphasis setting only.

(19 For optimized LVDS receiver performance, the receiver voltage input range must be within 1.0 V to 1.6 V for data rates above 1.25 Gbps and 0 V to
1.85 V for data rates below 1.25 Gbps.

For optimized RSDS receiver performance, the receiver voltage input range must be within 0.25 V to 1.45 V.

For optimized Mini-LVDS receiver performance, the receiver voltage input range must be within 0.3 V to 1.425 V.

For optimized LVPECL receiver performance, the receiver voltage input range must be within 0.85 V to 1.75 V for data rates above 700 Mbps and 0.45
V to 1.95V for data rates below 700 Mbps.
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Transceiver Speed Grade 4 Transceiver Speed Grade 6

Transceiver Specifications for Arria V GX and SX Devices 1-27

Run length | | | | | UI

Refer to CTLE Response at Data Rates > 3.25 Gbps across Supported AC dB

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.

Programmable equaliza- AC gain setting = 0 to
tion AC and DC gain 3038)

DC gain setting=0to 1

Table 1-23: Transmitter Specifications for Arria V GX and SX Devices
Transceiver Speed Grade 4 Transceiver Speed Grade 6

Symbol/Description Condition
_-m-mm-m

Supported I/O standards 1.5 VPCML
Data rate — 611 — 6553.6 611 = 3125 Mbps
Vocwm (AC coupled) — — 650 — — 650 — mV
Vocum (DC coupled) < 3.2Gbps®? 670 700 730 670 700 730 mV
85-(2 setting — 85 — — 85 — Q
Differential on-chip 100-Q2 setting — 100 — — 100 — Q
termination resistors 120-Q) setting _ 120 _ _ 120 _ fo)
150-Q setting — 150 — — 150 — Q
Intra-differential pair skew | TX V¢ =0.65V (AC — — 15 — — 15 ps
coupled) and slew rate
of 15 ps
Intra-transceiver block x6 PMA bonded mode — — 180 — — 180 ps
transmitter channel-to-
channel skew

(7 The rate match FIFO supports only up to +300 parts per million (ppm).
8 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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2017.02.10 Core Performance Specifications 1-43

SONET 155 155.52
SONET SONET 622 622.08

SONET 2488 2,488.32
GPON 155 155.52
Gigabit-capable passive optical network (GPON) GPON 622 622.08

GPON 1244 1,244.16

GPON 2488 2,488.32
QSGMII QSGMII 5000 5,000

Core Performance Specifications

Clock Tree Specifications

Table 1-35: Clock Tree Specifications for Arria V Devices

Parameter Unit
625 625 525

Global clock and Regional clock MHz
Peripheral clock 450 400 350 MHz
PLL Specifications
Table 1-36: PLL Specifications for Arria V Devices
This table lists the Arria V PLL block specifications. Arria V PLL block does not include HPS PLL.
Arria V GX, GT, SX, and ST Device Datasheet Altera Corporation
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Figure 1-18: NAND Address Latch Timing Diagram
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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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1-76 FPGA JTAG Configuration Timing
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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.

Altera Corporation
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Initialization

Table 1-71: Initialization Clock Source Option and the Maximum Frequency for Arria V Devices

Initialization 1-83

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

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

CLKUSR1
AS 100
DCLK PS and FPP 125

Tini’t

Configuration Files

Table 1-72: Uncompressed .rbf Sizes for Arria V Devices

Use this 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 Prime software. However, for a specific version of the Quartus Prime

software, any design targeted for the same device has the same uncompressed configuration file size.

The IOCSR raw binary file (. r bf ) size is specifically for the Configuration via Protocol (CvP) feature.

(197 To enable CLKUSR as the initialization clock source, turn on the Enable user-supplied start-up clock (CLKUSR) option in the Quartus Prime

software from the General panel of the Device and Pin Options dialog box.
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Configuration .rbf Size (bits) IOCSR .rbf Size (bits)
71,015,712 439,960
A3 71,015,712 439,960
A5 101,740,800 446,360
A7 101,740,800 446,360
Arria V GX
Bl 137,785,088 457,368
B3 137,785,088 457,368
B5 185,915,808 463,128
B7 185,915,808 463,128
C3 71,015,712 439,960
c7 101,740,800 446,360
Arria V GT
D3 137,785,088 457,368
D7 185,915,808 463,128
B3 185,903,680 450,968
Arria V SX
B5 185,903,680 450,968
D3 185,903,680 450,968
Arria V ST
D5 185,903,680 450,968

Minimum Configuration Time Estimation

Table 1-73: Minimum Configuration Time Estimation for Arria V Devices

The estimated values are based on the configuration . r bf sizes in Uncompressed .rbf Sizes for Arria V Devices table.
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Glossary

1-93

e T e

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

tinecy Cycle-to-cycle jitter tolerance on the PLL clock input
touTpy 10 Period jitter on the GPIO 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)

Vemoe) 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.

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

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

Vin 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

ViHme) High-level DC input voltage

Vi 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

VLo Low-level DC input voltage

Vocm Output common mode voltage—The common mode of the differential signal at the transmitter.

Vob Output differential voltage swing—The difference in voltage between the positive and complementary
conductors of a differential transmission line at the transmitter.

Vswing Differential input voltage

Vx Input differential cross point voltage

Arria V GX, GT, SX, and ST Device Datasheet
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2-6 Recommended Transceiver Power Supply Operating Conditions

AV-51002
2017.02.10

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.

Altera Corporation
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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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I/0 Standard Specifications

0

The Vor and Vo values are valid at the corresponding Ioy and Iy, respectively.

Table 2-16: Single-Ended I/0 Standards for Arria V GZ Devices

1/0 Standard Specifications

2-15

e Veao (V)
— m-mmmmmm“ i

LVTTL 2.85 3.15 -0.3 2 -2

LVCMOS 2.85 3 3.15 0.3 0.8 17 3.6 0.2 Veao-02 | 0.1 0.1

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 0.65 x Veao 0.45 Veero - 0.45 2 -2
Vccio Vo +0.3

1.5V 1.425 1.5 1.575 -0.3 0.35 x 0.65 x VCCIO 0.25 x 0.75 x VCCIO 2 -2
Vccio Vo +0.3 Vccio

12V 1.14 12 1.26 0.3 0.35 x 0.65 x Veao 025x | 0.75x Veao | 2 -2
Vecio Vecio +0.3 Vecio

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

SSTL-2 2.375 2.625 0.49 x VCCIO 0.5 x 0.51 x VREF 0.04 VREF + 0.04
Class I, 1T VCCIO VCCIO
SSTL-18 1.71 1.8 1.89 0.833 0.9 0.969 | Vrgr - 0.04 VREE Vger + 0.04
Class I, IT
SSTL-15 1.425 1.5 1.575 [ 049X Veao | 0.5 0.51 x 0.49 x 0.5 x 0.51 x Vecio
Class I, 1T VCCIO VCCIO VCCIO VCCIO

Arria V GZ Device Datasheet
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AV-51002
2017.02.10 1/0 Standard Specifications 2-19

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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2-24 Receiver

Symbol/Description

fi xedcl k clock frequency

Conditions

PCle
Receiver Detect

Transceiver Speed Grade 2

e

100 or
125

Transceiver Speed Grade 3

I

100 or
125

AV-51002
2017.02.10

Unit

MHz

Reconfiguration clock (ngnt _cl k_
cl k) frequency

100

125

100

125

MHz

Related Information
Arria V Device Overview

For more information about device ordering codes.

Receiver

Table 2-24: Receiver Specifications for Arria V GZ Devices

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

Transceiver Speed Grade 2

Transceiver Speed Grade 3

Symbol/Description Conditions mmmm Unit
Supported I/O Standards 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate (Standard PCS) (143, (149 — 600 — 9900 600 — 8800 Mbps
Data rate (10G PCS) (143, (144) — 600 — 12500 600 — 10312.5 Mbps
Absolute Vy;ax for a receiver pin 149 — — — 1.2 — — 1.2 \Y
Absolute Vyy for a receiver pin — -0.4 — — -0.4 — — \Y%

(143) The line data rate may be limited by PCS-FPGA interface speed grade.
(149 To support data rates lower than the minimum specification through oversampling, use the CDR in LTR mode only.
(145 The device cannot tolerate prolonged operation at this absolute maximum.
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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
2017.02.10

Transmitter High-Speed 1/0 Specifications 2-45

Symbol Conditions
[ [we [ m [ ww [ we [ e |

frscLk_in (input clock Clock boost factor 5 — 625 5 — 525 MHz
frequency) True Differential W =1 to 40 (180
I/O Standards 17
frscLk_in (input clock Clock boost factor 5 — 625 5 — 525 MHz
frequency) Single Ended 1/0 W =1 to 40 (180
Standards
fuscrx_in (input clock Clock boost factor 5 — 420 5 — 420 MHz
frequency) Single Ended 1/0 W =1 to 40 (180
Standards
fHSCLK_OUT (Olltpllt clock — 5 — 625 el 5 — 525 (1s1) MHz

frequency)

Transmitter High-Speed 1/0 Specifications

Table 2-40: Transmitter High-Speed I/0 Specifications for Arria V GZ Devices

When ] = 3 to 10, use the serializer/deserializer (SERDES) block.

When ] =1 or 2, bypass the SERDES block.

(179 This only applies to DPA and soft-CDR modes.
(189 Clock Boost Factor (W) is the ratio between the input data rate to the input clock rate.
(81 This is achieved by using the LVDS clock network.
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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 ) ] o
2017.02.10 Active Serial Configuration Timing 2-65

Active Serial Configuration Timing
Figure 2-9: AS Configuration Timing

Timing waveform for the active serial (AS) x1 mode and AS x4 mode configuration timing.

— e tepsTT
nCONFIG J
nSTATUS eee eee XX
CONF_DONE cee coe oo

neso ] \

10 i ;
i D
AS_DATAO/ASDO —————— " Read Address
e
AS_DATA1 (1) < biro X bt >— 'o-it(n-1)
—— tD2UM2)—
INIT_DONE (3) ’ —
User1/0 e eee Xy User Mode
Notes:

1.1f you are using AS x4 mode, this signal represents the AS_DATA[3..0] and ERCQ sends in 4-bits of data for each DCLKcycle.
2.The initialization clock can be from internal oscillator or CLKUSR pin
3. After the option bit to enable the INIT_DONE pin isconfigured into the d evice, the INIT_DONE ges low.

Table 2-58: AS Timing Parameters for AS x1 and AS x4 Configurations in Arria V GZ Devices
The minimum and maximum numbers apply only if you choose the internal oscillator as the clock source for initializing the device.

tcracps terasTor terGs tsTaTus and tegpsty timing parameters are identical to the timing parameters for PS mode listed in the "PS Timing Parameters
for Arria V GZ Devices" table.
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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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