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Chapter 1: Device Datasheet for Arria Il Devices
Electrical Characteristics

CAUTION

Table 1-1 lists the absolute maximum ratings for Arria II GX devices.

Table 1-1. Absolute Maximum Ratings for Arria Il GX Devices

A Conditions beyond those listed in Table 1-1 and Table 1-2 may cause permanent
damage to the device. Additionally, device operation at the absolute maximum
ratings for extended periods of time may have adverse effects on the device.

Symbol Description Minimum | Maximum Unit

Ve Supplies power to the core, periphery, I/0 registers, PCl Express® 05 135 v
(PIPE) (PCle) HIP block, and transceiver PCS
Veees Supplies power for the configuration RAM bits -0.5 1.8 v
Vecpar Battery back-up power supply for design security volatile key register -0.5 3.75 v
Veero ?/IlfSpEpllliiSrESi\’é\ll’f/r to the I/0 pre-drivers, differential input buffers, and 05 3.75 v
Veeio Supplies power to the I/0 banks -0.5 3.9 v
Voen_pie | Supplies power to the digital portions of the PLL -0.5 1.35 v
Voon oL Supplies power to the_anglog portions of the PLL and device-wide 05 3.75 v
- power management circuitry
Vv, DC input voltage -0.5 4.0 v
lout DC output current, per pin -25 40 mA
Veea Supplies power to the transceiver PMA regulator — 3.75 vV
Voo gxs | Supplies power to the transceiver PMA TX, PMA RX, and clocking — 1.21 v
Voo gxs | Supplies power to the transceiver PMA output (TX) buffer — 1.8 v
T, Operating junction temperature -55 125 °C
Tste Storage temperature (no bias) —65 150 °C
Table 1-2 lists the absolute maximum ratings for Arria II GZ devices.
Tahle 1-2. Absolute Maximum Ratings for Arria Il GZ Devices (Part 1 of 2)

Symbol Description Minimum | Maximum Unit

Ve Supplieg power to the core, periphery, I/0 registers, PCle HIP block, and 05 135 N
transceiver PCS
Veees Power supply to the configuration RAM bits -0.5 1.8 v
Vecrem Supplies power to the configuration pins -0.5 3.75 V
Vecaux Auxiliary supply -0.5 3.75 v
Vecear Supplies battery back-up power for design security volatile key register -0.5 3.75 v
Veero E/IUSpEpllliisr([;)Si\tA;Sr to the 1/0 pre-drivers, differential input buffers, and 05 3.75 N
Veeio Supplies power to the I/0 banks -0.5 3.9 v
Voo cn | Supplies power to the differential clock input -0.5 3.75 v
Veen, pLL Supplies power to the digital portions of the PLL -0.5 1.35 V
Voon oL Supplies power to the.anqlog portions of the PLL and device-wide 05 3.75 v
- power management circuitry

Vv, DC input voltage -0.5 4.0 v
lour DC output current, per pin -25 40 mA
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Table 1-3. Maximum Allowed Overshoot During Transitions for Arria Il Devices

Symbol Description Condition (V) 0vershnn|:ig:r$it|il:1: as % of Unit
4.0 100.000 %
4.05 79.330 %
4.1 46.270 %
4.15 27.030 %
4.2 15.800 %
4.25 9.240 %
V, (AC) AC Input Voltage 4.3 5.410 %
4.35 3.160 %
4.4 1.850 %
4.45 1.080 %
4.5 0.630 %
455 0.370 %
4.6 0.220 %

Maximum Allowed 1/0 Operating Frequency

Table 1-4 lists the maximum allowed I/O operating frequency for Arria Il GX1/Os
using the specified I/O standards to ensure device reliability.

Table 1-4. Maximum Allowed 1/0 Operating Frequency for Arria Il GX Devices

1/0 Standard 1/0 Frequency (MHz)
HSTL-18 and HSTL-15 333
SSTL -15 400
SSTL-18 333
2.5-V LVCMOS 260

3.3-V and 3.0-V LVTTL
3.3-V, 3.0-V, 1.8-V, and 1.5-V LVCMOS

250
PCl and PCI-X
SSTL-2
1.2-V LVCMOS HSTL-12 200
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Recommended Operating Conditions

This section lists the functional operation limits for AC and DC parameters for

Arria II GX and GZ devices. All supplies are required to monotonically reach their
full-rail values without plateaus within tgavp.

Table 1-5 lists the recommended operating conditions for Arria II GX devices.

Table 1-5. Recommended Operating Conditions for Arria Il GX Devices (Note 1) (Part 1 of 2)
Symbol Description Condition Minimum Typical Maximum | Unit
Supplies power to the core, periphery, 1/0
Vee registers, PCle HIP block, and transceiver — 0.87 0.90 0.93 v
PCS
Veocs gitigplles power to the configuration RAM . 1.495 150 1575 v
Vecear Battery back-up power supply for design
. ) ) — 1.2 — 3.3 v
(2) security volatile key registers
N Supplies power to the 1/0 pre-drivers, — 3.135 3.3 3.465 v
CCPD | differential input buffers, and MSEL — 2.85 3.0 3.15 Vv
(%) circuitr
y — 2.375 2.5 2.625 Vv
— 3.135 3.3 3.465 v
— 2.85 3.0 3.15 v
y Suopii to the 1/0 banks (4) — 2.375 2.5 2.625 v
upplies power to the anks
el PPIES P — 1.71 18 1.89 v
— 1.425 15 1.575 )
— 1.14 1.2 1.26 V
—— ﬁEEphes power to the digital portions of the . 0.87 0.90 0.93 v
Supplies power to the analog portions of
Vieca pue | the PLL and device-wide power — 2.375 2.5 2.625 v
management circuitry
\ DC Input voltage — -0.5 — 3.6 v
Vo Output voltage — 0 — Veeio v
Veon Supplies power to the transceiver PMA L 9 375 95 9 625 Y
regulator
Supplies power to the transceiver PMA TX, .
Vool axs PMA RX, and clocking 1.045 1.1 1.155 v
Supplies power to the transceiver PMA .
Vec_axe output (TX) buffer 1.425 15 1.575 v
L Commercial 0 — 85 °C
T, Operating junction temperature -
Industrial —40 — 100 °C
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Use the following with Equation 1-1:

B Rgcap is the OCT resistance value at power up.

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

B AV is the variation of voltage with respect to the Vo at power up.

m dR/dT is the percentage change of Rgcsp with temperature.

m dR/dV is the percentage change of Rgcap with voltage.

Table 1-14 lists the OCT variation with temperature and voltage after power-up

calibration for Arria II GX devices.

Table 1-14. OCT Variation after Power-up Calibration for Arria Il GX Devices

Nominal Voltage Vo (V) dR/dT (%/°C) dR/dV (%/mV)
3.0 0.262 0.035
2.5 0.234 0.039
1.8 0.219 0.086
1.5 0.199 0.136
1.2 0.161 0.288

Table 1-15 lists the OCT variation with temperature and voltage after power-up

calibration for Arria II GZ devices.

Table 1-15. OCT Variation after Power-Up Calibration for Arria Il GZ Devices (Note 1)

Nominal Voltage, Ve, (V) dR/dT (%/°C) dR/dV (%/mV)
3.0 0.189 0.0297
2.5 0.208 0.0344
1.8 0.266 0.0499
1.5 0.273 0.0744
1.2 0.317 0.1241
Note to Table 1-15:
(1) Valid for Vggig range of £5% and temperature range of 0° to 85°C.
Pin Capacitance
Table 1-16 lists the pin capacitance for Arria II GX devices.
Table 1-16. Pin Capacitance for Arria Il GX Devices
Symbol Description Typical Unit
Co Input capacitance on I/0 pins, Fiual-pqrpose pins (differential 1/0, clock, 7 oF
Rup: Ran), and dedicated clock input pins
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Table 1-22. Single-Ended 1/0 Standards for Arria Il GX Devices

I/0 Standard Specifications

Table 1-22 through Table 1-35 list input voltage (Vg and Vi), output voltage (Vop
and V), and current drive characteristics (I and Iop) for various I/0O standards
supported by the Arria II device family. They also show the Arria II device family I/O
standard specifications. Vo and Vg values are valid at the corresponding Ioy and

o, respectively.

on page 1-74.

Table 1-22 lists the single-ended 1/0O standards for Arria II GX devices.

For an explanation of terms used in Table 1-22 through Table 1-35, refer to “Glossary”

Vecio (V) Vi (V) Vi (V) Vo (V) Vou (V) | I
1/0 Standard (nlllll\) (n?r\)
Min Typ Max Min Max Min Max Max Min
3.3 VLVTTL 3.135 3.3 3.465 | -0.3 0.8 1.7 3.6 0.45 2.4 -4
3.3VLVCMOS | 3.135 3.3 3.465 -0.3 0.8 1.7 3.6 0.2 Veeio -0.2 -2
3.0 VLVTTL 2.85 3 315 | -0.3 0.8 1.7 ch'g *1 045 2.4 4 -4
3.0VLVCMOS| 2.85 3 3.15 -0.3 0.8 1.7 Vcomg * 0.2 Vecio-0.2 | 0.1 -0.1
2.5VLVCMOS | 2.375 | 25 | 2625 | -0.3 0.7 1.7 ch'g ¥ 0.4 2 1 -1
_ 035 X 065 X VCCIO + VCClO - _
1.8 VLVCMOS | 1.71 1.8 1.89 0.3 Vesro Voo 03 0.45 0.45 2 2
035x | 0.65x | Veeo+ | 0.25 % 0.75 x
1.5VLVCMOS | 1.425 | 15 | 1575 | -0.3 ceio 2 -2
Vecio | Veeio 0.3 Vecio Vecio
035x | 0.65x | Voeio+ | 0.25 x 0.75 x
1.2V LVCMOS | 1.14 1.2 1.26 -0.3 CeI0 2 -2
Veeio | Veeio 0.3 Veeio Veeio
0.3 x 05x | Veeo + 0.1 x
3.0-V PC 2.85 3 3.15 — ceio 0.9xV 15 | 05
Vecio | Veeio 0.3 Vecio * el
035x | 05x | Vgoo+ 0.1 x
3.0-V PCI-X 2.85 3 3.15 — ceio 0.9xV 15 | -05
Veeio | Veeio 0.3 Veeio * Hoco
Table 1-23 lists the single-ended I/O standards for Arria Il GZ devices.
Tahle 1-23. Single-Ended I/0 Standards for Arria Il GZ Devices (Part 1 of 2)
Vecio (V) Vi (V) Viu (V) Vo (V) | Vou(V) | |
oL OH
1/0 Standard mA) | (mA)
Min Typ Max Min Max Min Max Max Min
LVTTL 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.4 2.4 2 -2
LVCMOS 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.2 Veeo-0.2 | 0.1 -0.1
25V 2.375 2.5 2.625 -0.3 0.7 1.7 3.6 0.4 2 1 -1
. 035 X 065 X VCCIO + VCClO - R
1.8V 1.71 1.8 1.89 0.3 Veoio Veois 03 0.45 0.45 2 2
035x | 0.65x | Vego+ | 0.25x 0.75 x
15V 1.425 15 1.575 -0.3 2 -2
Vecio | Vecio 0.3 Vecio Veeio

December 2013  Altera Corporation

Arria Il Device Handbook Volume 3: Device Datasheet and Addendum




1-20

Chapter 1: Device Datasheet for Arria Il Devices
Electrical Characteristics

Table 1-33 lists the differential I/O standard specifications for Arria II GZ devices.

Table 1-33. Differential I/0 Standard Specifications for Arria Il GZ Devices (Note 1)

1/0 Veeio (V) Vip (mV) Viempog) (V) Voo (V) (3) Voem (V) (3)
Standard
(2) Min | Typ | Max | Min | Cond. | Max | Min | Max | Min | Typ | Max | Min Typ | Max

25V Vour =

LVDS 2375 | 2.5 | 2.625 | 100 oM — | 005 18 | 0247 | — | 06 | 1125 | 1.25 | 1.375
125V

(HIO)

25V Vo =

LVDS 2375 | 25 | 2625 | 100 oM — [ 005 18 | 0247 | — | 0.6 1 1.25 1.5
125V

(VI0)

RSDS Ven = -

(HIO) 2375 | 2.5 | 2.625 | 100 195V 0.3 1.4 0.1 02| 06 0.5 1.2 1.4

RSDS Vem = .

(VIO) 2375 | 25 | 2625 | 100 195V 0.3 1.4 0.1 02| 06 0.5 1.2 1.5

Mini-LVDS | » 575 | 25 | 2625 | 200 | — | 600 | 04 | ™32 | 025 | — |06 | 1 | 12 | 14

(HIO) 5

Mini-LVDS | » 575 | 25 | 2625 | 200 | — | 600 | 04 | ™32 | 025 | — |06 | 1 | 12 | 15

(V10) 5

LVPECL 2375 | 25 | 2.625 | 300 — — 0.6 1.8 — — | — — — —

BLVDS (4) | 2.375 | 2.5 | 2.625 | 100 — — — — — — | — — — —

Notes to Table 1-33:

(1) 1.4-V/1.5-V PCML transceiver 1/0 standard specifications are described in “Transceiver Performance Specifications” on page 1-21.

2

4

(2) Vertical I/0 (VI0) is top and bottom I/0s; horizontal I/0 (HIO) is left and right 1/0s.
(3) Rorange:90< RL< 110Q.
(4) There are no fixed V\gu, Vop, and Voey specifications for BLVDS. These specifications depend on the system topology.

Power Consumption for the Arria Il Device Family

Altera offers two ways to estimate power for a design:

m  Using the Microsoft Excel-based Early Power Estimator

®  Using the Quartus® Il PowerPlay Power Analyzer feature

The interactive Microsoft Excel-based Early Power Estimator is typically used prior to
designing the FPGA in order to get a magnitude estimate of the device power. The
Quartus II PowerPlay Power Analyzer provides better quality estimates based on the
specifics of the design after place-and-route is complete. The PowerPlay Power
Analyzer can apply a combination of user-entered, simulation-derived, and estimated
signal activities which, when combined with detailed circuit models, can yield very

accurate power estimates.

For more information about power estimation tools, refer to the PowerPlay Early Power

Estimator User Guide and the PowerPlay Power Analysis chapter in volume 3 of the
Quartus II Handbook.
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 3 of 7)

p-p)

I3 C4 C5 and I5 C6
Dessvt:‘rlim;:{m Condition Unit
p Min Typ Max Min Typ Max Min Typ Max Min Typ Max
. PCle

Foeqelclock | paceiyer — 125 | — | — | 125 | — — s | — | — |15 — | M

a y Detect
recontig_ | e 25/ 25/ 25/ 25/
clk clock clock g- 37.5 — 50 375 — 50 37.5 — 50 37.5 — 50 MHz
frequency frequency (4) (4) (4) (4)
Delta time
between o . . 9 . o 9 . o 9 o . 5 ms
reconfig
clks (5)
Transceiver block
minimum
power-down o o 1 o o 1 o o 1 o o 1 o hs
pulse width
Receiver
g?a%(;rrtgg 1/0 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate (13) — 600 — 6375 600 — 3750 600 — 3750 600 — 3125 Mbps
Absolute VMAX
for a receiver pin — — — 15 — — 15 — — 1.5 — — 1.5 V
(6)
Absolute Vyy for L ) L L i o . ) L . ) . .
a receiver pin 0.4 0.4 0.4 0.4 v
Maximum Viem=0.82V . . . o . . . .
peak-to-peak setting 2.1 2.1 2.1 2.1 v
differential input
voltage Vip (cdiff | Viow =11V _ — 16 | — | — 16 — | = 16 | — | — | 16 v

setting (7)

sonsuaioeiey) Bulyoumg

$a31na || LAY 10} }3ayseleq aainag :| 1ajdeys
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Table 1-39. Transmitter Pre-Emphasis Levels for Arria Il GZ Devices (Part 2 of 2)
Pre- Vgp Setting
Emphasis
1st
Post-Tap 0 1 2 3 4 5 6 7
Setting
29 N/A N/A N/A 12.5 9.6 7.7 6.3 4.3
30 N/A N/A N/A N/A 114 7.4 N/A
31 N/A N/A N/A N/A 12.9 10 8.2 N/A
Table 1-40 lists the transceiver jitter specifications for all supported protocols for
Arria IT GX devices.
Tahle 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 1 of 10)
Symhol/ Coniti 13 C4 C5, 15 C6 Unit
Description onditions . : : . ni
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
SONET/SDH Transmit Jitter Generation (2)
Peak-to-peak _
jitter at s ol — ot == ot | —=|—=]o1t|=]|=o01]u
622.08 Mbps
RMS jitter at Pattern = | o o o
622.08 Mbps PRBS15 0.01 0.01 0.01 0.01 | Ul
Peak-to-peak _
jitter at e = ot == ot | =] =01t |=|=o1]u
2488.32 Mbps
RMS jitter at Pattern = | o o o
2488.32 Mbps PRBS15 0.01 0.01 0.01 0.01 | Ul
SONET/SDH Receiver Jitter Tolerance (2)
Jitter frequency =
0.03 KHz > 15 >15 >15 > 15 ul
Pattern = PRBS15
Jitter tolerance at Jitter frequency =
25 KHZ
622.08 Mbps >15 >15 >1.5 >15 ul
Pattern = PRBS15
Jitter frequency =
250 KHz >0.15 >0.15 >0.15 >0.15 ul
Pattern = PRBS15
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Tahle 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 7 of 10)
Symhol/ Coniti I3 C4 C5,15 C6 Unit
Description onditions : : : . i
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
SSC modulation .
deviation at Compliance 5700 5700 5700 5700 ppm
1.5 Gbps (G1) pattern
RX differential Comliance
skew at 1.5 Gbps P 80 80 80 80 pS
(G1) pattern
RX AC common Combliance
mode voltage at paftern 150 150 150 150 mV
1.5 Gbps (G1)
Total jitter Comliance
tolerance at pa?tern > 0.65 > 0.65 > 0.65 > 0.65 ul
3.0 Gbps (G2)
Deterministic .
jtter tolerance at C(’[;‘;ftg";gce 5035 5035 5035 5035 ul
3.0 Gbps (G2)
SSC modulation Compliance
frequency at paftem 33 33 33 33 KHz
3.0 Gbps (G2)
SSC modulation .
deviation at C(’[’J‘;ft'f'}";ﬂce 5700 5700 5700 5700 ppm
3.0 Gbps (G2)
RX differential Combliance
skew at 3.0 Gbps p 75 75 75 75 ps
(G2) pattern
RX AC common Combliance
mode voltage at paftem 150 150 150 150 mv
3.0 Gbps (G2)
Total jitter Compliance
tolerance at paftern > 0.60 > 0.60 > 0.60 > 0.60 ul
6.0 Gbps (G3)
Random jitter Combliance
tolerance at pa?tern >0.18 >0.18 >0.18 >0.18 ul
6.0 Gbps (G3)
SSC modulation .
frequency at C(’[;‘;ftg";ﬂce 33 33 33 33 kHz
6.0 Gbps (G3)
SSC modulation Compliance
deviation at p 5700 5700 5700 5700 ppm
6.0 Ghps (G3) pattern
RX differential .
skewat 6.0 Ghps |  COmPliance 30 30 30 30 bs
(G3) pattern
RX AC common Combliance
mode voltage at p 100 100 100 100 mV
pattern

6.0 Gbps (G3)
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 7) (Part 9 of 10)

MHz
Pattern = CJPAT

Symhol/ Coniti 13 C4 C5, 15 C6 Unit
Description onditions : : : . ni
Min | Typ | Max | Min |[Typ| Max | Min | Typ | Max | Min | Typ | Max
OBSAI Receiver Jitter Tolerance (72)
Deterministic
jitter tolerance at
768 Mbps, Pattern = CJPAT >0.37 >0.37 >0.37 >0.37 ul
1536 Mbps, and
3072 Mbps
Combined
deterministic and
random jitter
tolerance at Pattern = CJPAT >0.55 >0.55 >0.55 >0.55 ul
768 Mbps,
1536 Mbps, and
3072 Mbps
Jitter frequency =
5.4 KHz >8.5 >8.5 >8.5 >8.5 ul
Sinusoidal jitter | Pattern = GJPAT
tolerance at Jitter frequency =
768 Mbps 460.8 KHz to 20
MHz >0.1 >0.1 >0.1 >0.1 ul
Pattern = CJPAT
Jitter frequency =
10.9 KHz >8.5 >8.5 >8.5 >85 ul
Sinusoidal jitter | Pattern = CJPAT
tolerance at Jitter frequency =
1536 Mbps 921.6 KHz to 20
>0.1 >0.1 >0.1 >0.1 ul

December 2013  Altera Corporation

Arria Il Device Handbook Volume 3: Device Datasheet and Addendum




1-50

Chapter 1: Device Datasheet for Arria Il Devices
Switching Characteristics

Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part5 of 7)

Symbol/
Description

Conditions

—C3 and -I3

—C4 and -14

Typ

Max

Typ

Max

Unit

Jitter Frequency = 38.2 KHz
Data rate = 6.375 Gbps
Pattern = PRBS31 BER = 1012

>0.5

ul

Sinusoidal jitter tolerance (peak-
to-peak)

Jitter Frequency = 3.82 MHz
Data rate = 6.375 Gbps
Pattern = PRBS31 BER = 1012

> 0.05

ul

Jitter Frequency = 20 MHz
Data rate = 6.375 Gbps
Pattern = PRBS31 BER = 1012

>0.05

ul

SDI Transmitter Jitter Generation

(12)

Alignment jitter

Data rate = 1.485 Gbps (HD)
Pattern = color bar Low-frequency
roll-off = 100 KHz

0.2

0.2

(peak-to-peak)

Data rate = 2.97 Gbps (3G) Pattern
= color bar Low-frequency roll-off
=100 KHz

0.3

0.3

ul

SDI Receiver Jitter Tolerance (72)

Jitter frequency = 15 KHz

Data rate = 2.97 Gbps (3G) Pattern
= single line scramble color bar

>2

>2

ul

Sinusoidal jitter tolerance (peak-
to-peak)

Jitter frequency = 100 KHz

Data rate = 2.97 Gbps (3G) Pattern
= single line scramble color bar

>0.3

>0.3

ul

Jitter frequency = 148.5 MHz

Data rate = 2.97 Gbps (3G) Pattern
= single line scramble color bar

>0.3

>0.3

ul

Jitter frequency = 20 KHz

Data rate = 1.485 Gbps (HD)
pattern = 75% color bar

>1

>1

ul

Sinusoidal jitter tolerance (peak-
to-peak)

Jitter frequency = 100 KHz

Data rate = 1.485 Gbps (HD)
Pattern = 75% color bar

>0.2

>0.2

ul

Jitter frequency = 148.5 MHz

Data rate = 1.485 Gbps (HD)
Pattern = 75% color bar

>0.2

>0.2

ul

SAS Transmit Jitter Generation (73)

Total jitter at 1.5 Gbps (G1)

Pattern = CJPAT

0.55

0.55

Ul

Deterministic jitter at 1.5 Gbps
(G1)

Pattern = CJPAT

0.35

0.35

ul

Total jitter at 3.0 Gbps (G2)

Pattern = CJPAT

0.55

0.55

Ul
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part7 of 7)

Pattern = CJPAT

—-C3 and -I3 —C4 and -14
Ilessv:rlimili{m Conditions Unit
P Min | Typ | Max | Min | Typ | Max
OBSAI Receiver Jitter Tolerance (75)
Deterministic jitter tolerance at
768 Mbps, 1536 Mbps, and Pattern = CJPAT >0.37 >0.37 ul
3072 Mbps
Combined deterministic and
mggr‘q gggr“}l‘g;;ag%%ag()?‘a; Pattern = CJPAT 5055 5055 ul
Mbps
Jitter frequency = 5.4 KHz
>8.5 >8.5 ul
. - Pattern = CJPAT
Sinusoidal jitter tolerance at 768 -
Mbps Jitter frequency = 460 MHz to 20
MHz >0.1 >0.1 ul
Pattern = CJPAT
Jitter frequency = 10.9 KHz
>8.5 >85 ul
. N Pattern = CJPAT
Sinusoidal jitter tolerance at ,
1536 Mbps Jitter frequency = 921.6 MHz to 20
MHz > 0.1 >0.1 ul
Pattern = CJPAT
Jitter frequency = 21.8 KHz
>8.5 >85 ul
, - Pattern = CJPAT
Sinusoidal jitter tolerance at -
3072 Mbps Jitter frequency = 1843.2 MHz to
20 MHz > 0.1 >0.1 ul

Notes to Table 1-41:

12

)
)
)
13)
)
)

1) Dedicated refclk pins were used to drive the input reference clocks.

) The jitter numbers are valid for the stated conditions only.

) The jitter numbers for SONET/SDH are compliant to the GR-253-CORE Issue 3 Specification.
) The jitter numbers for Fibre Channel are compliant to the FC-PI-4 Specification revision 6.10.
) The Fibre Channel transmitter jitter generation numbers are compliant to the specification at the 51 inter operability point.
) The Fibre Channel receiver jitter tolerance numbers are compliant to the specification at the g interpretability point.

) The jitter numbers for XAUI are compliant to the IEEE802.3ae-2002 Specification.

) The jitter numbers for PCle are compliant to the PCle Base Specification 2.0.

) Arria Il GZ PCle receivers are compliant to this specification provided the Virx.om-nc-acTiveioLe-neLTa Of the upstream transmitter is less than 50 mV.
0) The jitter numbers for SRIO are compliant to the RapidlO Specification 1.3.
1) The jitter numbers for GIGE are compliant to the IEEE802.3-2002 Specification.

The HD-SDI and 3G-SDI jitter numbers are compliant to the SMPTE292M and SMPTE424M Specifications.
The jitter numbers for Serial Attached SCSI (SAS) are compliant to the SAS-2.1 Specification.
14) The jitter numbers for CPRI are compliant to the CPRI Specification V3.0.
15) The jitter numbers for 0BSAI are compliant to the OBSAI RP3 Specification V4.1.
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Switching Characteristics
Core Performance Specifications for the Arria Il Device Family
This section describes the clock tree, phase-locked loop (PLL), digital signal
processing (DSP), embedded memory, configuration, and JTAG specifications for
Arria II GX and GZ devices.
Clock Tree Specifications
Table 142 lists the clock tree specifications for Arria II GX devices.
Table 1-42. Clock Tree Performance for Arria Il GX Devices
Performance
Clock Network Unit
13, C4 C5,15 C6
GCLK and RCLK 500 500 400 MHz
PCLK 420 350 280 MHz
Table 1-43 lists the clock tree specifications for Arria Il GZ devices.
Table 1-43. Clock Tree Performance for Arria Il GZ Devices
Performance
Clock Network Unit
-C3 and -I3 -C4 and -14
GCLK and RCLK 700 500 MHz
PCLK 500 450 MHz
PLL Specifications
Table 1-44 lists the PLL specifications for Arria II GX devices.
Table 1-44. PLL Specifications for Arria Il GX Devices (Part 1 of 3)
Symbol Description Min Typ Max Unit
Input clock frequency (from clock input pins residing in .
right/top/bottom banks) (-4 Speed Grade) 5 670 (1) MHz
Input clock frequency (from clock input pins residing in .
i right/top/bottom banks) (-5 Speed Grade) 5 622 (1) MHz
Input clock frequency (from clock input pins residing in .
right/top/bottom banks) (-6 Speed Grade) 5 500 (1) MHz
finerD Input frequency to the PFD 5 — 325 MHz
fvco PLL VCO operating Range (2) 600 — 1,400 MHz
finouty Input clock duty cycle 40 — 60 %
fenouty External feedback clock input duty cycle 40 — 60 %
tinees (3), Input clock cycle-to-cycle jitter (Frequency > 100 MHz) —_ —_ 0.15 Ul (p—
(4) Input clock cycle-to-cycle jitter (Frequency < 100 MHz) — — +750 ps (p-
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Table 1-44. PLL Specifications for Arria Il GX Devices (Part 2 of 3)

Symbol Description Min Typ Max Unit
E)_li;[[)su[;[efggqgfandcg) for internal global or regional clock . . 500 MHz
four ?_ustpsugefggqgfandc% for internal global or regional clock . . 500 MHz
?_ug%u;efggqgfandcg) for internal global or regional clock . . 400 MHz
Output frequency for external clock output (—4 Speed Grade) — — 670 (5) MHz
Tout ext Output frequency for external clock output (=5 Speed Grade) — — 622 (5) MHz
Output frequency for external clock output (—6 Speed Grade) — — 500 (5) MHz
toutouty Duty cycle for external clock output (when set to 50%) 45 50 55 %
toutes o Dedicated clock output period jitter (foyr > 100 MHz) — — 300 psS (p—p)
- Dedicated clock output period jitter (foyr < 100 MHz) — — 30 mUl (p—p)
tosrces o6 Dedicated clock output cycle-to-cycle jitter (foyr = 100 MHz) — — 300 ps (p—p)
- Dedicated clock output cycle-to-cycle jitter (foyr < 100 MHz) — — 30 mUl (p-p)
foutes 10 Regular 1/0 clock output period jitter (foyr > 100 MHz) — — 650 ps (p—p)
- Regular 1/0 clock output period jitter (foyr < 100 MHz) — — 65 mUl (p-p)
fourees 1o Regular 1/0 clock output cycle-to-cycle jitter (foyr = 100 MHz) — — 650 ps (p—p)
- Regular 1/0 clock output cycle-to-cycle jitter (four < 100 MHz) — — 65 mUl (p—p)
tconFIGPLL Time required to reconfigure PLL scan chains — 3.5 — S(é/;(l;\:g;_K
toonrigprase | Time required to reconfigure phase shift — 1 — S%CL\:S:K
fscancLk SCANCLK frequency — — 100 MHz
tLock Time required to lock from end of device configuration — — 1 ms
toLock Time required to lock dynamically (after switchover or . . 1 ms
reconfiguring any non-post-scale counters/delays)
PLL closed-loop low bandwidth — 0.3 — MHz
fogw PLL closed-loop medium bandwidth — 1.5 — MHz
PLL closed-loop high bandwidth — 4 — MHz
tpL pserr | Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on areset signal 10 — — ns
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Table 1-47. DSP Block Performance Specifications for Arria Il GZ Devices (Note 1) (Part 2 of 2)

Resources
Used Performance
Mode Unit
Number of
Multipliers -3 -4
Double mode 440 380 MHz

Notes to Table 1-47:
(1) Maximum is for fully pipelined block with Round and Saturation disabled.
(2) Maximum for loopback input registers disabled, Round and Saturation disabled, and pipeline and output registers enabled.

Embedded Memory Block Specifications
Table 1-48 lists the embedded memory block specifications for Arria II GX devices.

Table 1-48. Embedded Memory Block Performance Specifications for Arria Il GX Devices
Resources Used Performance
Memory Mode Embedded Unit
ALUTs Memory 13 Ca C5,15 C6
Memory Single port 64 x 10 0 1 450 500 450 378 MHz
Logic Simple dual-port 32 x 20 single 0 1 970 500 450 378 MHz
Array clock
Block : _ :
(MLAB) Ellg;ile dual-port 64 x 10 single 0 1 498 500 450 378 MHz
Single-port 256 x 36 0 1 360 400 360 310 MHz
Single-port 256 x 36, with the
read-during-write option set to 0 1 250 280 250 210 MHz
0ld Data
g:-rr}lple dual-port 256 x 36 single 0 1 360 400 360 310 MHz
Single-port 256 x 36 single CLK,
MIK with the read-during-write option 0 1 250 | 280 | 250 210 | MHz
Block set to Old Data
True dual port 512 x 18 single CLK 0 1 360 400 360 310 MHz
True dual-port 512 x 18 single CLK,
with the read-during-write option 0 1 250 280 250 210 MHz
set to Old Data
Min Pulse Width (clock high time) — — 900 850 950 1130 ps
Min Pulse Width (clock low time) — — 730 690 770 920 ps
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Table 1-53. High-Speed 1/0 Specifications for Arria Il GX Devices (Part 2 of 4)

13 C4 C5,15 C6
Symbol Conditions Unit
Min Max Min Max Min Max Min Max
Transmitter
SERDES factor,
J=31010
(using 150 12(2)0 150 1?2)0 150 1?2)0 150 | 840 | Mbps
dedicated
SERDES)
SERDES factor,
f (true J=41010
HSDR_TX i i
LVDS output data (using logic (3) 945 (3) 945 (3) 840 (3) 740 | Mbps
rate) elements as
SERDES)
SERDES factor,
J =2 (using
DDR registers
RSl @ @ @ @ | @ @ @ | @ | Mups
(using SDR
register)
fHSDR_TX_ESR
(emulated
LVDS_E_3R SERDESfactor, | o) | 45 | (3) | a5 | (3 | 840 | (3 | 740 | Mbps
J=41010
output data rate)
(7)
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Table 1-54. High-Speed 1/0 Specifications for Arria Il GZ Devices (Note 1), (2), (10) (Part 2 of 3)
€3,13 c4, 14
Symbol Conditions Unit
Min Typ Max Min Typ Max
fuscLi_our (output _ _ _
clock frequency) 5 717 (7) 5 717 (7) MHz
Transmitter
SERDES factor, J =3
to 10
(using dedicated (4) — 1250 (4) — 1250 Mbps
SERDES) (8)
fHSDR (true LVDS S
ERDES factor J = 2,
output data rate) (using DDR registers) (4) — (5) (4) — (5) Mbps
SERDES factor J =1,
(uses an SDR (4) — (5) (4) — (5) Mbps
register)
fuspr (emulated
LVDS_E_3R output (4) — 1152 (4) — 800 Mbps
data rate) (5) SERDES factor J = 4
fHSDR (emU'atEd to 10
LVDS_E_1R output (4) — 200 (4) — 200 Mbps
data rate)
Total jitter for data
rate, 600 Mbps to — — 160 — — 160 ps
by Jitter 1.6 Gbps
Total jitter for data
rate, < 600 Mbps o - 0.1 - - 0.1 ul
t, Jitter - €mulated Total jitter for data
differential 1/0 rate, 600 Mbps to — — 300 — — 325 ps
standards with three 1.25 Gbps
external output resistor Total jitter for data
network rate < 600 Mbps o o 02 o o 0.25 ul
ty Jitter -~ €Mulated
differential 1/0
standards with one — — — 0.15 — — 0.15 ul
external output resistor
network
TX output clock duty
cycle for both True
touty and emulated 45 50 55 45 50 55 %
differential I/0
standards
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Figure 1-6 shows the LVDS soft-CDR/DPA sinusoidal jitter tolerance specification for
Arria II GZ devices at 1.25 Gbps data rate.

Figure 1-6. LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for Arria Il GZ Devices at a 1.25 Gbps Data Rate

Sinusoidal Jitter Amplitude (Ul)

A
25 [ - — K
T~
8.5 [ ~
I ~
= ~
| ~
I RS
I S
o5 --L - - - - I
| | |
| | |
0'1777I7777777777777777 |
| | |
| | |
| | |
I . L Jitter Frequency (Hz)
10,000 (F1) 17,565 (F2) 1,493,000 (F3) 50,000,000 (F4)

Table 1-56 lists the LVDS soft-CDR/DPA sinusoidal jitter tolerance specification for
Arria II GZ devices at 1.25 Gbps data rate.

Table 1-56. LVDS Soft-CDR/DPA Sinusoidal Jitter Mask Values for Arria Il GZ Devices at
1.25 Ghps Data Rate

Jitter Frequency (Hz) Sinusoidal Jitter (Ul)
F1 10,000 25.000
F2 17,565 25.000
F3 1,493,000 0.350
F4 50,000,000 0.350

External Memory Interface Specifications

“ e For the maximum clock rate supported for Arria I GX and GZ device family, refer to

the External Memory Interface Spec Estimator page on the Altera website.

Table 1-57 lists the external memory interface specifications for Arria II GX devices.

Table 1-57. External Memory Interface Specifications for Arria Il GX Devices (Part 1 of 2)

Frequency Frequency Range (MHz) Resolution Bﬂgi?ﬂﬂe Number of
Mode 4 I3, C5, I5 C6 (°) (1) Delay Chains
0 90-140 90-130 90-110 22.5 Low 16
1 110-180 110-170 110-150 30 Low 12
2 140-220 140-210 140-180 36 Low 10
3 170-270 170-260 170-220 45 Low 8
4 220-340 220-310 220-270 30 High 12
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Glossary
Table 1-68 lists the glossary for this chapter.

Table 1-68. Glossary (Part 1 of 4)

Letter Subject Definitions

Receiver Input Waveforms

Single-Ended Waveform

Positive Channel (p) = V|4
Vi ><
Negative Channel (n) = V)

Ground
Differential Waveform
Vib
p-n=0V
A, Vib
B, | Differential 1/0
¢, | Standards
D Transmitter Output Waveforms
Single-Ended Waveform
Positive Channel (p) =Vou
Vob
Negative Channel (n) = Vg
Ground
Differential Waveform
Vob
p-n=0V
Vob
fusoLk Left/Right PLL input clock frequency.
E f High-speed I/0 block: Maximum/minimum LVDS data transfer rate
F’ HSDR (fusor = 1/TUI), non-DPA.
f High-speed I/0 block: Maximum/minimum LVDS data transfer rate
HSDRDPA (fusproea = 1/TUI), DPA.
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Table 1-68. Glossary (Part 2 of 4)

Letter Subject Definitions

J High-speed I/0 block: Deserialization factor (width of parallel data bus).
JTAG Timing Specifications:

™S X X
G, DI X X

I JTAG Timing e tiep——
’ Specifications —tycH—si—tycL— tupsu typn
J TCK |_
typzxie— tpco e i tupxz

TDO E X

PLL Specification parameters:
Diagram of PLL Specifications (7)

CLKOUT Pins

K, .
LK
L,
M , P L L Core Clock
N, | Specifications
0,
P Key
D Reconfigurable in User Mode External Feedback

Notes:

(1) CoreClock can only be fed by dedicated clock input pins or PLL outputs.

(2) This is the VCO post-scale counter K.
R R, Receiver differential input discrete resistor (external to the Arria 1l device).
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