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Transceivers

Each transceiver channel is full-duplex and consists of a transmitter channel and a
receiver channel.

The transmitter channel contains the following sub-blocks:
m Transmitter phase compensation first-in first-out (FIFO) buffer
m Byte serializer (optional)

m 8B/10B encoder (optional)

m Serializer (parallel-to-serial converter)

m Transmitter differential output buffer

The receiver channel contains the following;:

m  Receiver differential input buffer

m  Receiver lock detector and run length checker

m CRU

m Deserializer

m Pattern detector

m  Word aligner

m Lane deskew

m Rate matcher (optional)

m 8B/10B decoder (optional)

m Byte deserializer (optional)

B Receiver phase compensation FIFO buffer

You can configure the transceiver channels to the desired functional modes using the
ALT2GXB MegaCore instance in the Quartus® Il MegaWizard ™ Plug-in Manager for
the Arria GX device family. Depending on the selected functional mode, the

Quartus II software automatically configures the transceiver channels to employ a
subset of the sub-blocks listed above.

Transmitter Path

This section describes the data path through the Arria GX transmitter. The sub-blocks
are described in order from the PLD-transmitter parallel interface to the serial
transmitter buffer.

Clock Multiplier Unit

Each transceiver block has a clock multiplier unit (CMU) that takes in a reference
clock and synthesizes two clocks: a high-speed serial clock to serialize the data and a
low-speed parallel clock to clock the transmitter digital logic (PCS).

The CMU is further divided into three sub-blocks:
® One transmitter PLL
® One central clock divider block

m Four local clock divider blocks (one per channel)
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Transceivers

Table 2-6 lists the reset signals available in Arria GX devices and the transceiver
circuitry affected by each signal.

Table 2-6. Reset Signal Map to Arria GX Blocks
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Calibration Block

Arria GX devices use the calibration block to calibrate OCT for the PLLs, and their
associated output buffers, and the terminating resistors on the transceivers. The
calibration block counters the effects of process, voltage, and temperature (PVT). The
calibration block references a derived voltage across an external reference resistor to
calibrate the OCT resistors on Arria GX devices. You can power down the calibration
block. However, powering down the calibration block during operations can yield
transmit and receive data errors.

Transceiver Clocking

This section describes the clock distribution in an Arria GX transceiver channel and
the PLD clock resource utilization by the transceiver blocks.

Transceiver Channel Clock Distribution

Each transceiver block has one transmitter PLL and four receiver PLLs.
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Logic Array Blocks

Each logic array block (LAB) consists of eight adaptive logic modules (ALMs), carry
chains, shared arithmetic chains, LAB control signals, local interconnects, and register
chain connection lines. The local interconnect transfers signals between ALMs in the
same LAB. Register chain connections transfer the output of an ALM register to the
adjacent ALM register in a LAB. The Quartus II Compiler places associated logic in a
LAB or adjacent LABs, allowing the use of local, shared arithmetic chain, and register
chain connections for performance and area efficiency. Table 2-9 lists Arria GX device
resources. Figure 2-25 shows the Arria GX LAB structure.

Table 2-9. Arria GX Device Resources

Bevice Gom5m1|125/|:3‘}:1v::ks COIUMI':III(S)R;\:(\I’IGKS W-RAM Blocks cﬂlll]lsmpng;;ﬁ’k"ks
EP1AGX20 166 118 1 10
EP1AGX35 197 140 1 14
EP1AGX50 313 242 2 26
EP1AGX60 326 252 2 32
EP1AGX90 478 400 4 44
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Adaptive Logic Modules

Normal Mode

Normal mode is suitable for general logic applications and combinational functions.
In this mode, up to eight data inputs from the LAB local interconnect are inputs to the
combinational logic. Normal mode allows two functions to be implemented in one
Arria GX ALM, or an ALM to implement a single function of up to six inputs. The
ALM can support certain combinations of completely independent functions and
various combinations of functions which have common inputs. Figure 2-30 shows the
supported LUT combinations in normal mode.

Figure 2-30. ALM in Normal Mode (Note 1)
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Note to Figure 2-30:

dataf0
4-Input datae0
combout0 5-Input
LUT datac LUT combout0
dataa
datab I
4-Input
neu combouti — 5-Input
LuT datad LUT combout1
datael
dataf1
5-Input dataf0
t
LUT combout0 dataso
dataa 6-Input
datab LUT combouto
datac
datad
3-Input
LUT combout1
dataf0
datae0
dataa 6-Input
datab LUT combouto
5-Inout datac
LTJI?I'U combout0 datad
— 6-Input
4-Input LUT comboutt
LUT combout1 dataei
dataf1

(1) Combinations of functions with less inputs than those shown are also supported. For example, combinations of functions with the following
number of inputs are supported: 4 and 3, 3and 3, 3 and 2, 5 and 2, and so on.

Normal mode provides complete backward compatibility with four-input LUT
architectures. Two independent functions of four inputs or less can be implemented in
one Arria GX ALM. In addition, a five-input function and an independent three-input
function can be implemented without sharing inputs.

© December 2009 Altera Corporation Arria GX Device Handbook, Volume 1



2-44

Chapter 2: Arria GX Architecture
MultiTrack Interconnect

In addition to the clear and load/preset ports, Arria GX devices provide a
device-wide reset pin (DEV_CLRn) that resets all registers in the device. An option set
before compilation in the Quartus II software controls this pin. This device-wide reset
overrides all other control signals.

MultiTrack Interconnect

In Arria GX architecture, the MultiTrack interconnect structure with DirectDrive
technology provides connections between ALMs, TriMatrix memory, DSP blocks, and
device I/0O pins. The MultiTrack interconnect consists of continuous,
performance-optimized routing lines of different lengths and speeds used for inter-
and intra-design block connectivity. The Quartus II Compiler automatically places
critical design paths on faster interconnects to improve design performance.

DirectDrive technology is a deterministic routing technology that ensures identical
routing resource usage for any function regardless of placement in the device. The
MultiTrack interconnect and DirectDrive technology simplify the integration stage of
block-based designing by eliminating the re-optimization cycles that typically follow
design changes and additions.

The MultiTrack interconnect consists of row and column interconnects that span fixed
distances. A routing structure with fixed length resources for all devices allows
predictable and repeatable performance when migrating through different device
densities. Dedicated row interconnects route signals to and from LABs, DSP blocks,
and TriMatrix memory in the same row.

These row resources include:

m Direct link interconnects between LABs and adjacent blocks

m R4 interconnects traversing four blocks to the right or left

m R24 row interconnects for high-speed access across the length of the device

The direct link interconnect allows a LAB, DSP block, or TriMatrix memory block to
drive into the local interconnect of its left and right neighbors and then back into
itself, providing fast communication between adjacent LABs and/or blocks without
using row interconnect resources.

The R4 interconnects span four LABs, three LABs and one M512 RAM block, two
LABs and one M4K RAM block, or two LABs and one DSP block to the right or left of
a source LAB. These resources are used for fast row connections in a four-LAB region.
Every LAB has its own set of R4 interconnects to drive either left or right. Figure 2-39
shows R4 interconnect connections from a LAB.

R4 interconnects can drive and be driven by DSP blocks and RAM blocks and row
IOEs. For LAB interfacing, a primary LAB or LAB neighbor can drive a given R4
interconnect. For R4 interconnects that drive to the right, the primary LAB and right
neighbor can drive onto the interconnect. For R4 interconnects that drive to the left,
the primary LAB and its left neighbor can drive onto the interconnect. R4
interconnects can drive other R4 interconnects to extend the range of LABs they can
drive. R4 interconnects can also drive C4 and C16 interconnects for connections from
one row to another. Additionally, R4 interconnects can drive R24 interconnects.
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Table 2-13. DSP Blocks in Arria GX Devices (Note 1)

Dowice | DSPBlocks | puliice | Multiplors | Maltliers
EPTAGK20 10 80 20 10
EPTAGX35 14 112 56 14
EPTAGX50 26 208 104 26
EPTAGX60 32 256 128 32
EPTAGX90 44 352 176 44

Note to Table 2-13:

(1) This list only shows functions that can fit into a single DSP block. Multiple DSP blocks can support larger
multiplication functions.

Additionally, DSP block input registers can efficiently implement shift registers for
FIR filter applications. DSP blocks support Q1.15 format rounding and saturation.
Figure 2-51 shows a top-level diagram of the DSP block configured for 18 x 18-bit
multiplier mode.
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Figure 2-53. DSP Block Interface to Interconnect
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Abus of 44 control signals feeds the entire DSP block. These signals include clocks,
asynchronous clears, clock enables, signed and unsigned control signals, addition and
subtraction control signals, rounding and saturation control signals, and accumulator
synchronous loads. The clock signals are routed from LAB row clocks and are
generated from specific LAB rows at the DSP block interface. The LAB row source for
control signals, data inputs, and outputs is shown in Table 2-15.

«o For more information about DSP blocks, refer to the DSP Blocks in Arria GX Devices
chapter.

Arria GX Device Handbook, Volume 1 © December 2009 Altera Corporation


http://www.altera.com/literature/hb/agx/agx_52010.pdf

Chapter 2: Arria GX Architecture 2-73
PLLs and Clock Networks

Table 2-18. Arria GX PLL Features (Part 2 of 2)

Feature Enhanced PLL Fast PLL

Number of feedback clock inputs One single-ended or differential (7), (8) —

Notes to Table 2-18:

Q)
@)
©)
@

(5

Rat

For enhanced PLLs, m, nrange from 1 to 256 and post-scale counters range from 1 to 512 with 50% duty cycle.
For fast PLLs, m, and post-scale counters range from 1 to 32. The n counter ranges from 1 to 4.
The smallest phase shift is determined by the voltage controlled oscillator (Vo) period divided by 8.

For degree increments, Arria GX devices can shiftall output frequencies in increments of at least 45. Smaller degree increments are possible
depending on the frequency and divide parameters.

Arria GX fast PLLs only support manual clock switchover.

Fast PLLs can drive to any I/0 pin as an external clock. For high-speed differential 1/0 pins, the device uses a data channel to generate
txclkout.

If the feedback input is used, you lose one (or two, if fg)y is differential) external clock output pin.
Every Arria GX device has at least two enhanced PLLs with one single-ended or differential external feedback input per PLL.

Figure 2-61 shows a top-level diagram of the Arria GX device and PLL floorplan.

Figure 2-61. PLL Locations
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Figure 2-62 and Figure 2-63 shows global and regional clocking from the fast PLL
outputs and side clock pins. The connections to the global and regional clocks from
the fast PLL outputs, internal drivers, and CLK pins on the left side of the device are
shown in Table 2-19.
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IEEE Std. 1149.1 JTAG Boundary-Scan Support

Table 3-1. Arria GX JTAG Instructions

JTAG Instruction Instruction Code Description

SAMPLE/PRELOAD 00 0000 0101 Allows a snapshot of signals at the device pins to be captured
and examined during normal device operation and permits an
initial data pattern to be output at the device pins. Also used by
the SignalTap Il embedded logic analyzer.

EXTEST (1) 00 0000 1111 Allows external circuitry and board-level interconnects to be
tested by forcing a test pattern at the output pins and capturing
test results at the input pins.

BYPASS 111111 1111 Places the 1-bit bypass register between the Tp1 and Too pins,
which allows the BST data to pass synchronously through
selected devices to adjacent devices during normal device
operation.

USERCODE 00 0000 0111 Selects the 32-hit usercopE register and places it between the
DI and Too pins, allowing the usercopE to be serially shifted
out of Tpo.

IDCODE 00 00000110 Selects the IpcopE register and places it between To1 and Tpo,
allowing 1pcoDE to be serially shifted out of Tpo.

HIGHZ (1) 00 0000 1011 Places the 1-bit bypass register between the Tp1 and oo pins,
which allows the BST data to pass synchronously through
selected devices to adjacent devices during normal device
operation, while tri-stating all of the /0 pins.

CLAMP (1) 00 00001010 Places the 1-bit bypass register between the Tpz1 and Too pins,
which allows the BST data to pass synchronously through
selected devices to adjacent devices during normal device
operation while holding 1/0 pins to a state defined by the data in
the boundary-scan register.

ICR instructions — Used when configuring an Arria GX device via the JTAG port with
a USB-Blaster™ MasterBlaster™, ByteBlasterMV™,
EthernetBlaster™, or ByteBlaster Il download cable, or when
using a .jam or .jbe via an embedded processor or JRunner™.,

PULSE_NCONFIG 00 0000 0001 Emulates pulsing the nCONFIG pin low to trigger
reconfiguration even though the physical pin is unaffected.
CONFIG IO (2) 00 0000 1101 Allows configuration of I/0 standards through the JTAG chain for

JTAG testing. Can be executed before, during, or after
configuration. Stops configuration if executed during
configuration. Once issued, the CONFIG 10 instruction holds
nSTATUS low to reset the configuration device. nSTATUS is
held low until the IOE configuration register is loaded and the
TAP controller state machine transitions to the UPDATE_DR
state.

Notes to Table 3-1:

(1) Bus hold and weak pull-up resistor features override the high-impedance state of HIGHZ, CLAMP, and EXTEST.

(2) For more information about using the CONFIG IO instruction, refer to the MorphlO: An I/0 Reconfiguration Solution for Altera Devices
White Paper.
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Document Revision History

Table 3-5 lists the revision history for this chapter.

Table 3-5. Document Revision History

Date and Document Version Changes Made Summary of Changes

December 2009, v2.0 m Document template update.

m Minor text edits.
May 2009 m Removed “Temperature Sensing —
vi4 Diode” section.

m Updated Table 3-1 and Table 3-4.
May 2008 Updated note in “Introduction”
vi3 section.

Minor text edits. —
August 2007 Added the “Referenced Documents” —
vi2 section.
June 2007 Deleted Signal Tap Il information —
Vi from Table 3-1.
May 2007 Initial Release —
vi.0

© December 2009 Altera Corporation
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Chapter 4: DC and Switching Characteristics

Operating Conditions

Table 4-7. Arria GX Transceiver Block AC Specification

(Note 1), (2), (3) (Part 3 of 4)

-6 Speed Grade
Description Condition Commercial & | Units
Industrial
Serial Rapidl0 (1.25 Ghps, 2.5 Ghps, and 3.125 Ghps) Receiver Jitter Tolerance (6)
: CJPAT Compliance Pattern;
Total Jitter Tolerance ) >0.65 Ul p-p
DC Gain=0dB
Combined Deterministic and Random | CJPAT Compliance Pattern;
! . >0.55 Ul p-p
Jitter Tolerance (Jpg) DC Gain=0dB
o CJPAT Compliance Pattern;
Deterministic Jitter Tolerance (Jp) . >0.37 Ul p-p
DC Gain=00dB
Jitter Frequency = 22.1 KHz >8.5 Ul p-p
Jitter Frequency = 200 KHz 1.0 Ul p-
Sinusoidal Jitter Tolerance - a y > PP
Jitter Frequency = 1.875 MHz >0.1 Ul p-p
Jitter Frequency = 20 MHz >0.1 Ul p-p
SDI Transmitter Jitter Generation (3)
Data Rate = 1.485 Gbps (HD)
REFCLK = 74.25 MHz
Pattern = Color Bar
Vod = 800 mV 0.2 ulv
No Pre-emphasis
) . Low-Frequency Roll-Off = 100 KHz
Alignment Jitter (peak-to-peak)
Data Rate = 2.97 Gbps (3G)
REFCLK = 148.5 MHz
Pattern = Color Bar 0.3 ul

Vod = 800 mV
No Pre-emphasis
Low-Frequency Roll-Off = 100 KHz

Arria GX Device Handbook, Volume 1
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Tahle 4-24. 3.3-V PCI Specifications

Symbol Parameter Conditions | Minimum | Typical | Maximum | Units
Veeo Output supply voltage — 3.0 3.3 3.6 v
Vi High-level input voltage — 0.5 Vegio — Veeio +0.5 Vv
Vi Low-level input voltage — -0.3 — 0.3 Veeio v
Vou High-level output voltage lour ==900 pA | 0.9 Vg — — vV
Voo Low-level output voltage lour = 1,500 pA — — 0.1 Veeio v

Tahle 4-25. PCI-X Mode 1 Specifications
Symhol Parameter Conditions Minimum Maximum | Units
Veeo Output supply voltage — 3.0 3.6 v
Vi High-level input voltage — 0.5 Veeno Veeio +0.5 vV
Vi Low-level input voltage — -0.3 0.35 Vo v
Vieu Input pull-up voltage — 0.7 Veeno — vV
Vo High-level output voltage lour = =500 pA 0.9 Voo — vV
Voo Low-level output voltage lour = 1,500 LA — 0.1 Voo v
Table 4-26. SSTL-18 Class | Specifications
Symbol Parameter Conditions Minimum Typical Maximum Units

Voo Output supply voltage — 1.71 1.8 1.89 V
Veer Reference voltage — 0.855 0.9 0.945 V
Vi Termination voltage — Veee —0.04 Vg Veer + 0.04 V
Vi (DC) High-level DG input voltage — Veer+ 0.125 — — V
V. (DC) Low-level DC input voltage — — — Veer — 0.125 v
Vi (AC) High-level AC input voltage — Vier + 0.25 — — V
V. (AC) Low-level AC input voltage — — — Vaer— 0.25 v
Vou High-level output voltage loy=—6.7mA (1) | Vir+0.475 — — Vv
Vo Low-level output voltage lou=6.7mA (1) — — Vi —0.475 V

Note to Table 4-26:
(1) This specification is supported across all the programmable drive settings available for this 1/0 standard as shown in the Arria GX

Architecture chapter.

Table 4-27. SSTL-18 Class Il Specifications

Symbol Parameter Conditions Minimum Typical Maximum | Units
Veeio Output supply voltage — 1.71 1.8 1.89 v
Vier Reference voltage — 0.855 0.9 0.945 v
Vi Termination voltage — Vg — 0.04 Vier Veer+ 0.04 Vv
V4 (DC) High-level DC input voltage — Vier +0.125 — — v
V,.(DC) Low-level DC input voltage — — — Veee— 0.125 V
V. (AC) High-level AC input voltage — Veee + 0.25 — — v
V,. (AC) Low-level AC input voltage — — — Ve —0.25 v

© December 2009 Altera Corporation
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I/0 Timing Model

Table 4-44. Output Timing Measurement Methodology for Output Pins  (Note 1), (2), (3)

Loading and Termination Meaf,';';ﬁ't“e“t
1/0 Standard
Rs(@) | Roe) | Rr() | VSHO | Vi () | CLOP) | Vieas W)
1.8-V differential HSTL Class Il — — 25 1.660 | 0.790 0 0.83
LVDS — 100 — 2.325 — 0 1.1625
LVPECL — 100 — 3.135 — 0 1.5675

Notes to Table 4-44:

(1) Input measurement point at internal node is 0.5 Vgt

(2) Output measuring point for Vyeas at buffer outputis 0.5 Vegyo.

(3) Input stimulus edge rate is 0 to V¢ in 0.2 ns (internal signal) from the driver preceding the I/0 buffer.
(4) Lessthan 50-mV ripple on V¢eig and Veepp, Veginr = 1.15 V with less than 30-mV ripple.

(5) Vgepp =2.97V, less than 50-mV ripple on V¢gg and Vegpp, Vet = 1.15 V.

Figure 4-8 and Figure 4-9 show the measurement setup for output disable and output
enable timing.

Figure 4-8. Measurement Setup fort,,  (Note 1)
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Note to Figure 4-8:
(1) Veonris 1.12 V for this measurement.
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I/0 Timing Model

Table 4-45. Timing Measurement Methodology for Input Pins ~ (Note 1), (2), (3), (4) (Part 2 of 2)

Measurement Conditions Measurement Point
I/0 Standard
Veeo (V) Vaer (V) Edge Rate (ns) VMEAS (V)
Differential SSTL-18 Class Il 1.660 0.830 1.660 0.83
1.5-V differential HSTL Class | 1.375 0.688 1.375 0.6875
1.5-V differential HSTL Class Il 1.375 0.688 1.375 0.6875
1.8-V differential HSTL Class | 1.660 0.830 1.660 0.83
1.8-V differential HSTL Class |l 1.660 0.830 1.660 0.83
LVDS 2.325 — 0.100 1.1625
LVPECL 3.135 — 0.100 1.5675

Notes to Table 4-45:

(1) Input buffer sees no load at buffer input.

(2) Input measuring point at buffer input is 0.5 V¢go.

(3) Output measuring pointis 0.5 V¢ at internal node.

(4) Input edge rate is 1 V/ns.

(5) Less than 50-mV ripple on Vg and Veepp, Veginr=1.15 V with less than 30-mV ripple.
(6) Veepp = 2.97 V, less than 50-mV ripple on Vegio and Veepp, Veonr=1.15 V.

Clock Network Skew Adders

The Quartus II software models skew within dedicated clock networks such as global
and regional clocks. Therefore, the intra-clock network skew adder is not specified.
Table 4-46 specifies the intra clock skew between any two clock networks driving any
registers in the Arria GX device.

Tahle 4-46. Clock Network Specifications

Name Description Min Typ Max Units
Clock skew adder Inter-clock network, same side — — +50 ps
EP1AGX20/35 (7) Inter-clock network, entire chip — — +100 ps
Clock skew adder Inter-clock network, same side — — +50 ps
EP1AGX50/60 (7) Inter-clock network, entire chip — — +100 ps
Clock skew adder Inter-clock network, same side — — +55 ps
EP1AGX90 (7) Inter-clock network, entire chip — — +110 ps

Note to Table 4-46:
(1) This is in addition to intra-clock network skew, which is modeled in the Quartus Il software.

Default Capacitive Loading of Different 1/0 Standards
See Table 4-47 for default capacitive loading of different I/O standards.

Table 4-47. Default Loading of Different I/0 Standards for Arria GX Devices (Part 1 of 2)

1/0 Standard Capacitive Load Units
LVTTL 0 pF
LVCMOS 0 pF
25V 0 pF

© December 2009 Altera Corporation Arria GX Device Handbook, Volume 1
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Typical Design Performance
Table 4-62. EP1AGX50 Row Pins Qutput Timing Parameters (Part 3 of 3)
I/0 Standard Stlr];in";h Clock Parameter l-=ast Wodel - '%rsap;:d Units
Industrial | Commercial
1.8-V HSTL 4 mA GCLK teo 2.606 2.606 5.480 ns
CLASS | GCLK PLL 0 1178 1178 2.396 ns
1.8-V HSTL 6 mA GCLK teo 2.608 2.608 5.442 ns
CLASS | GCLK PLL o 1.181 1.181 2.360 ns
1.8-V HSTL 8 mA GCLK teo 2.590 2.590 5.438 ns
CLASS | GCLK PLL 0 1.163 1.163 2.356 ns
1.8-V HSTL 10 mA GCLK teo 2.594 2.594 5.427 ns
CLASS | GCLK PLL teo 1.167 1.167 2.345 ns
1.8-V HSTL 12 mA GCLK teo 2.585 2.585 5.426 ns
CLASS | GCLK PLL o0 1.158 1.158 2.344 ns
1.5-V HSTL 4 mA GCLK teo 2.605 2.605 5.457 ns
CLASS | GCLK PLL 0 1177 1177 2.373 ns
1.5-V HSTL 6 mA GCLK teo 2.607 2.607 5.441 ns
CLASS | GCLK PLL 0 1.180 1.180 2.359 ns
1.5-V HSTL 8 mA GCLK teo 2.592 2.592 5.433 ns
CLASS | GCLK PLL o0 1.165 1.165 2.351 ns
LVDS — GCLK teo 2.654 2.654 5.613 ns
GCLK PLL teo 1.226 1.226 2.530 ns
Table 4-63 lists I/ O timing specifications.
Table 4-63. EP1AGX50 Column Pins Qutput Timing Parameters (Part 1 of 4)
1/0 Standard Stlr];in";h Clock Parameter F-ast Comer - '%rsap;:d Units
Industrial | Commercial
3.3-V LVTTL 4 mA GCLK teo 2.948 2.948 6.608 ns
GCLK PLL teo 1.476 1.476 3.447 ns
3.3-V LVTTL 8 mA GCLK teo 2.797 2.797 6.203 ns
GCLK PLL teo 1.331 1.331 3.075 ns
3.3-VLVTTL 12 mA GCLK teo 2.722 2.722 6.204 ns
GCLK PLL teo 1.264 1.264 3.075 ns
3.3-VLVTTL 16 mA GCLK teo 2.694 2.694 6.024 ns
GCLK PLL teo 1.238 1.238 2.906 ns
3.3-VLVTTL 20 mA GCLK teo 2.670 2.670 5.896 ns
GCLK PLL teo 1.216 1.216 2.781 ns
3.3-V LVTTL 24 mA GCLK teo 2.660 2.660 5.895 ns
GCLK PLL teo 1.209 1.209 2.783 ns
3.3-V 4 mA GCLK teo 2.797 2.797 6.203 ns
LVCMOS GCLK PLL o0 1.331 1.331 3.075 ns
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Table 4-67. EP1AGX60 Column Pins Input Timing Parameters (Part 3 of 3)
I/0 Standard Clock Parameter Ifast Cormer - '%f:;:d Units
Industrial Commercial
GCLK tsy 0.980 0.980 2.062 ns
VDS ty -0.875 -0.875 -1.785 ns
GCLK PLL tsu 2.557 2.557 5.512 ns
ty —2.452 —2.452 -5.235 ns
Table 4-68 lists I/ O timing specifications.
Tahle 4-68. EP1AGX60 Row Pins Qutput Timing Parameters (Part 1 of 2)
I/0 Standard StE;Lv;h Clock Parameter I-=ast Model - _%rsap;:d Units
Industrial | Commercial
4 mA GCLK teo 3.052 3.052 7.142 ns
3.3-V LVTTL
GCLK PLL teo 1.490 1.490 3.719 ns
3.3-V LVTTL 8 mA GCLK teo 2.924 2.924 6.502 ns
GCLK PLL teo 1.362 1.362 3.079 ns
3.3-V LVTTL 12 mA GCLK teo 2.868 2.868 6.465 ns
GCLK PLL teo 1.306 1.306 3.042 ns
3.3-V 4 mA GCLK teo 2.924 2.924 6.502 ns
LVCMOS GCLK PLL too 1.362 1.362 3.079 ns
3.3-V 8 mA GCLK teo 2.818 2.818 6.196 ns
LVCMOS GCLK PLL tco 1.256 1.256 2.773 ns
25V 4 mA GCLK teo 2.907 2.907 6.476 ns
GCLK PLL teo 1.345 1.345 3.053 ns
25V 8 mA GCLK teo 2.804 2.804 6.218 ns
GCLK PLL teo 1.242 1.242 2.795 ns
25V 12 mA GCLK teo 2.785 2.785 6.104 ns
GCLK PLL teo 1.223 1.223 2.681 ns
1.8V 2 mA GCLK teo 2.991 2.991 7.521 ns
GCLK PLL teo 1.419 1.419 4.078 ns
1.8V 4 mA GCLK teo 2.980 2.980 6.742 ns
GCLK PLL teo 1.408 1.408 3.299 ns
1.8V 6 mA GCLK teo 2.869 2.869 6.441 ns
GCLK PLL teo 1.297 1.297 2.998 ns
18V 8 mA GCLK teo 2.838 2.838 6.327 ns
GCLK PLL teo 1.266 1.266 2.884 ns
15V 2 mA GCLK teo 2.951 2.951 7.020 ns
GCLK PLL teo 1.379 1.379 3.577 ns
15V 4 mA GCLK teo 2.844 2.844 6.419 ns
GCLK PLL teo 1.272 1.272 2.976 ns
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Table 4-68. EP1AGX60 Row Pins Qutput Timing Parameters (Part 2 of 2)

Fast Model

1/0 Standard Stlr];'n";h Clock Parameter PRI Pe— %rsap;:d Units
SSTL-2 8 mA GCLK too 2.774 2.774 6.057 ns
CLASS | GCLK PLL too 1.211 1.211 2.633 ns
SSTL-2 12 mA GCLK too 2.750 2.750 5.981 ns
CLASS | GCLK PLL tco 1.187 1.187 2.557 ns
SSTL-2 16 mA GCLK teo 2.716 2.716 5.850 ns
CLASS Il GCLK PLL too 1.153 1.153 2.426 ns
SSTL-18 4 mA GCLK teo 2.776 2.776 6.025 ns
CLASS | GCLK PLL teo 1.204 1.204 2.582 ns
SSTL-18 6 mA GCLK teo 2.780 2.780 5.954 ns
CLASS | GCLK PLL tco 1.208 1.208 2.511 ns
SSTL-18 8 mA GCLK teo 2.756 2.756 5.937 ns
CLASS | GCLK PLL too 1.184 1.184 2.494 ns
SSTL-18 10 mA GCLK teo 2.759 2.759 5.916 ns
CLASS | GCLK PLL tco 1.187 1.187 2.473 ns
1.8-V HSTL 4 mA GCLK too 2.757 2.757 5.935 ns
CLASS | GCLK PLL teo 1.185 1.185 2.492 ns
1.8-V HSTL 6 mA GCLK teo 2.760 2.760 5.899 ns
CLASS | GCLK PLL too 1.188 1.188 2.456 ns
1.8-V HSTL 8 mA GCLK teo 2.742 2.742 5.895 ns
CLASS | GCLK PLL tco 1.170 1.170 2.452 ns
1.8-V HSTL 10 mA GCLK teo 2.746 2.746 5.884 ns
CLASS | GCLK PLL teo 1.174 1.174 2.441 ns
1.8-V HSTL 12 mA GCLK teo 2.737 2.737 5.883 ns
CLASS | GCLK PLL too 1.165 1.165 2.440 ns
1.5-V HSTL 4 mA GCLK too 2.756 2.756 5.912 ns
CLASS | GCLK PLL too 1.184 1.184 2.469 ns
1.5-V HSTL 6 mA GCLK too 2.759 2.759 5.898 ns
CLASS | GCLK PLL tco 1.187 1.187 2.455 ns
1.5-V HSTL 8 mA GCLK teo 2.744 2.744 5.890 ns
CLASS | GCLK PLL tco 1.172 1.172 2.447 ns
— GCLK teo 2.787 2.787 6.037 ns
LVDS
GCLK PLL teo 1.228 1.228 2.618 ns
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Table 4-69. EP1AGX60 Column Pins Output Timing Parameters (Part 4 of 4)

: Fast Corner _
I/0 Standard Stnnveth Clock Parameter %Sp;ed Units
reng Industrial | Commercial rade
— GCLK teo 2.882 2.882 6.213 ns
3.3-V PCl
GCLK PLL teo 1.312 1.312 2.778 ns
— GCLK teo 2.882 2.882 6.213 ns
3.3-V PCI-X
GCLK PLL teo 1.312 1.312 2.778 ns
— GCLK teo 3.746 3.746 7.396 ns
LVDS
GCLK PLL teo 2.185 2.185 3.973 ns

Table 4-70 through Table 4-71 list EP1AGX60 regional clock (RCLK) adder values that
should be added to the GCLK values. These adder values are used to determine I/0O
timing when the I/O pin is driven using the regional clock. This applies forall I/O
standards supported by Arria GX with general purpose 1/O pins.

Table 4-70 describes row pin delay adders when using the regional clock in Arria GX

devices.

Table 4-70. EP1AGX60 Row Pin Delay Adders for Regional Clock

Fast Corner
Parameter -6 Speed Grade Units
Industrial Commercial
RCLK input adder 0.138 0.138 0.311 ns
RCLK PLL input adder -0.003 -0.003 -0.006 ns
RCLK output adder -0.138 —-0.138 -0.311 ns
RCLK PLL output adder 0.003 0.003 0.006 ns

Table 4-71 lists column pin delay adders when using the regional clock in Arria GX

devices.

Table 4-71. EP1AGX60 Column Pin Delay Adders for Regional Clock

Fast Corner
Parameter -6 Speed Grade | Units
Industrial Commercial
RCLK input adder 0.153 0.153 0.344 ns
RCLK PLL input adder -1.066 -1.066 -2.338 ns
RCLK output adder -0.153 -0.153 —-0.343 ns
RCLK PLL output adder 1.721 1.721 4.486 ns
EP1AGX90 I/0 Timing Parameters

Table 4-72 through Table 4-75 list the maximum I/O timing parameters for
EP1AGX90 devices for I/O standards which support general purpose I/O pins.
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Table 4-72 lists I/ O timing specifications.

Table 4-72. EP1AGX90 Row Pins Input Timing Parameters (Part 1 of 2)

Fast Model
1/0 Standard Clock Parameter —%Sp:ed Units
Industrial | Commercial rade
GCLK tsu 1.295 1.295 2.873 ns
ty -1.190 -1.190 —2.596 ns
3.3-V LVTTL
GCLK PLL tsu 3.366 3.366 7.017 ns
ty -3.261 -3.261 —-6.740 ns
GCLK tsy 1.295 1.295 2.873 ns
t -1.190 -1.190 —2.596
3.3-V LVCMOS i s
GCLK PLL tsu 3.366 3.366 7.017 ns
t -3.261 -3.261 —6.740 ns
tsy 1.307 1.307 2.854 ns
GCLK
ty -1.202 -1.202 —2.577 ns
25V
tsy 3.378 3.378 6.998 ns
GCLK PLL
ty -3.273 -3.273 —6.721 ns
tsy 1.381 1.381 3.073 ns
GCLK
18V ty -1.276 -1.276 —2.796 ns
' tsu 3.434 3.434 7.191 ns
GCLK PLL
ty -3.329 -3.329 -6.914 ns
tsy 1.384 1.384 3.168 ns
GCLK
15V ty -1.279 -1.279 —2.891 ns
' tsy 3.437 3437 7.286 ns
GCLK PLL
ty -3.332 -3.332 -7.009 ns
tsy 1121 1.121 2.329 ns
GeLK t -1.016 -1.016 —2.052 ns
SSTL-2 CLASS | ! : : :
tsy 3.187 3.187 6.466 ns
GCLK PLL
ty -3.082 -3.082 —6.189 ns
tsy 1.121 1.121 2.329 ns
GCLK
ty -1.016 -1.016 —2.052 ns
SSTL-2 CLASS I
tsy 3.187 3.187 6.466 ns
GCLK PLL
ty -3.082 -3.082 —6.189 ns
tsy 1.159 1.159 2.447 ns
GeLK t -1.054 -1.054 -2.170 ns
SSTL-18 CLASS | ! : : :
tsy 3.212 3.212 6.565 ns
GCLK PLL
t -3.107 -3.107 —6.288 ns
GCLK tsu 1.157 1.157 2.441 ns
t -1.052 -1.052 —2.164
SSTL-18 CLASS Il i s
GCLK PLL tsu 3235 3.235 6.597 ns
ty -3.130 -3.130 —6.320 ns
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Table 4-107. Arria GX Maximum Output Clock Rate for Dedicated Clock Pins (Part 3 of 4)

I/0 Standards Drive Strength -6 Speed Grade Units

4 mA 140 MHz

DIFFERENTIAL 1.8-V o mA 1% iz
SSTL CLASS | 8 mA 280 MHz
10 mA 373 MHz

12 mA 373 MHz

8 mA 140 MHz

DIFFERENTIAL 1.8-V 16 mA 327 MHz
SSTL CLASS I 18 mA 373 MHz
20 mA 420 MHz

4 mA 280 MHz

DIFFERENTIAL 1.8-V o mA 20 iz
HSTL CLASS | 8 mA 561 MHz
10 mA 561 MHz

12 mA 607 MHz

DIFFERENTIAL 1.8-V 19 mA 20 iz
HSTL CLASS II 18 mA 467 MHz
20 mA 514 MHz

4 mA 280 MHz

DIFFERENTIAL 1.5-V o mA 20 iz
HSTL CLASS | ° 8 mA 561 MHz
10 mA 607 MHz

12 mA 654 MHz

16 mA 514 MHz

DIFFERENTIAL 1.5-V 18 mA 961 MHz
HSTL CLASS Il 20 mA 561 MHz
24 mA 278 MHz

3.3-V PCI — 626 MHz
3.3-V PCI-X — 626 MHz
LVDS — 280 MHz
HYPERTRANSPORT — 116 MHz
LVPECL — 280 MHz
3.3-V LVTTL SERIES_25_0HMS 327 MHz
SERIES_50_OHMS 327 MHz

3.3-V LVCMOS SERIES_25_0HMS 280 MHz
SERIES_50_OHMS 280 MHz

25V SERIES_25_0HMS 280 MHz
SERIES_50_0OHMS 280 MHz

1.8V SERIES_25_0HMS 420 MHz
SERIES_50_OHMS 420 MHz
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