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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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Electrical Characteristics

1/0 Pin Leakage Current

Table 1-7 lists the Arria Il GX I/O pin leakage current specifications.

Table 1-7. 1/0 Pin Leakage Current for Arria Il GX Devices

Symbol Description Conditions Min Typ Max Unit
|| Input pin V| =0Vto VCClOl\/lAX -10 — 10 UA
loz Tri-stated 1/0 pin Vg =0V 10 Vegiomax -10 — 10 LA

Table 1-8 lists the Arria Il GZ I/0 pin leakage current specifications.
Table 1-8. 1/0 Pin Leakage Current for Arria Il GZ Devices

Symbol Description Conditions Min Typ Max Unit
I Input pin V, =0V to Veeiomax =20 — 20 HA
|oz Tri-stated 1/0 pin VO =0Vto VCClOlVlAX -20 — 20 UA

Bus Hold

Bus hold retains the last valid logic state after the source driving it either enters the
high impedance state or is removed. Each I/O pin has an option to enable bus hold in
user mode. Bus hold is always disabled in configuration mode.

Table 1-9 lists bus hold specifications for Arria II GX devices.

Table 1-9. Bus Hold Parameters for Arria Il GX Devices (Note 1)

Vecio (V)

Parameter | Symbol Cond. 1.2 1.5 1.8 2.5 3.0 3.3 Unit

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Bus-hold
low, Vin> Vi _ _ _ _ — —
Sustaining lSUSL (maX.) 8 12 30 50 70 70 LlA
current
Bus-hold
high, VIN < V||_ . _ _ _ _ . _ . _ _ _ _
sustaining lsusi (min.) 8 12 30 50 7 7 hA
current
Bus-hold
low, 0V<Viy<| . _ _ _ _
overdrive looL Veeio 125 175 200 300 500 500 | pA
current
Bus-hold
hlgh, 0V« V|N < _ _ _ _ _ _ _ _ | _ _
overdrive lopH Veeio 125 175 200 300 500 500 | pA
current
qu-hqld Virip — 0.3 09 |[0375|1.125| 0.68 | 1.07 | 0.7 17 | 0.8 2 0.8 2 v
trip point

Note to Table 1-9:
(1) The bus-hold trip points are based on calculated input voltages from the JEDEC standard.
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Electrical Characteristics

The calibration accuracy for calibrated series and parallel OCTs are applicable at the
moment of calibration. When process, voltage, and temperature (PVT) conditions
change after calibration, the tolerance may change.

Table 1-13 lists the Arria I GZ OCT without calibration resistance tolerance to PVT
changes.

Table 1-13. OCT Without Calibration Resistance Tolerance Specifications for Arria Il GZ Devices

Resistance Tolerance

Symbol Description Conditions (V) Unit
C3,13 C4,14
25-Q) internal series
25-Q Rg . ~ 0
30and 25 OCT_ W|tr_10ut Veeio=3.0,2.5 +40 +40 %o
calibration
25-Q) internal series
?58-2n581 5 OCT without Vecio=1.8,1.5 +40 +40 %
' ' calibration
25-Q) internal series
$52'Q Rs 0CT without Vegio = 1.2 + 50 + 50 %
' calibration
50-Q2 internal series
g%’fngsz 5 0CT without Veoio = 3.0, 2.5 + 40 + 40 %
' ’ calibration
50-Q2 internal series
300 Rs 0CT without Veeio = 1.8, 1.5 + 40 + 40 %
1.8and 1.5 o
calibration
50-Q internal series
?02@ Rs 0CT without Voo = 1.2 + 50 + 50 %
' calibration
100-Q Rp 100-Q internal _
25 differential OCT Veeo = 2.5 25 +25 %

OCT calibration is automatically performed at power up for OCT-enabled I/Os.
When voltage and temperature conditions change after calibration, the resistance may
change. Use Equation 1-1 and Table 1-14 to determine the OCT variation when
voltage and temperature vary after power-up calibration for Arria II GX and GZ
devices.

Equation 1-1. OCT Variation (Note 1)

dR dR

Notes to Equation 1-1:

(1) Rocr value calculated from Equation 1-1shows the range of OCT resistance with the variation of temperature and
cclo-
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Table 1-17 lists the pin capacitance for Arria II GZ devices.
Table 1-17. Pin Capacitance for Arria Il GZ Devices
Symbol Description Typical Unit
Ciots Input capacitance on the top and bottom I/0 pins 4 pF
Ciotr Input capacitance on the left and right 1/0 pins 4 pF
Covkrs Input capacitance on the top and bottom non-dedicated clock input pins 4 pF
Corkir Input capacitance on the left and right non-dedicated clock input pins 4 pF
Coutrs Input capacitance on the dual-purpose clock output and feedback pins 5 pF
Cot1, Covks, Covke: Input capacitance for dedicated clock input pins 2 pF
and Cei1o
Internal Weak Pull-Up and Weak Pull-Down Resistors
Table 1-18 lists the weak pull-up and pull-down resistor values for Arria II GX
devices.
Table 1-18. Internal Weak Pull-up and Weak Pull-Down Resistors for Arria Il GX Devices (Note 1)
Symbol | Description Conditions Min Typ Max Unit
VCClO = 33 V 15% (2) 7 25 41 kQ
Value of 1/0 pin pull-up resistor | Vggo=3.0V £5% (2) 7 28 47 kQ
before and during configuration, Veoio = 2.5 V £5% (2) 8 35 61 kO
Reu as well as user mode if the S
programmable pull-up resistor Vegio = 1.8V +5% (2) 10 o7 108 kQ
option is enabled. Vecio=1.5V 5% (2) 13 82 163 kQ
Veco=1.2V 5% (2) 19 143 351 kQ
Veeio=3.3V £5% 6 19 29 kQ
) VCCIO =3.0V 5% 6 22 32 kQ
Rep Value of TCK pin pull-down 7 = =5 53 59, 6 25 42 kQ
resistor
Vecio=1.8V £5% 7 35 70 kQ
VCClO =15V +5% 8 50 112 kQ

Notes to Table 1-18:

(1) All'l/O pins have an option to enable weak pull-up except configuration, test, and JTAG pins. The weak pull-down feature is only available for

JTAG TCK.

(2) Pin pull-up resistance values may be lower if an external source drives the pin higher than Vegq.

December 2013  Altera Corporation
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Table 1-19 lists the weak pull-up resistor values for Arria II GZ devices.
Table 1-19. Internal Weak Pull-Up Resistor for Arria Il GZ Devices (Note 1), (2)
Symbol Description Conditions Min Typ Max Unit
. VCCIO =3.0V 5% (3) - 25 - kQ
Value of the 1/0 pin pull-up >
resistor before and during Vecio = 2.9V £5% (3) — 25 — kQ
Ry configuration, as well as user Vecio=1.8V 5% (3) — 25 — kQ
mode if thg programmgble Veeio = 1.5V 5% (3) _ 25 — kQ
pull-up resistor option is enabled.
Veco=1.2V 5% (3) — 25 — kQ

Notes to Table 1-19:
(1) All'l/O pins have an option to enable weak pull-up except configuration, test, and JTAG pins.

(2) The internal weak pull-down feature is only available for the JTAG TCK pin. The typical value for this internal weak pull-down resistor is
approximately 25 kQQ .

(3) Pin pull-up resistance values may be lower if an external source drives the pin higher than Vggo.

Hot Socketing
Table 1-20 lists the hot-socketing specification for Arria Il GX and GZ devices.

Table 1-20. Hot Socketing Specifications for Arria Il Devices

Symbol Description Maximum
liiopingoc) DC current per 1/0 pin 300 pA
lioPinac) AC current per 1/0 pin 8mA (1)
xcvRTX(DC) DC current per transceiver TX pin 100 mA
IxcvRRX(DC) DC current per transceiver RX pin 50 mA

Note to Table 1-20:

(1) The 1/0 ramp rate is 10 ns or more. For ramp rates faster than 10 ns, |l,gpy| = C dv/dt, in which “C” is 1/0 pin
capacitance and “dv/dt” is slew rate.

Schmitt Trigger Input

The Arria II GX device supports Schmitt trigger input on the TDI, TMS, TCK, nSTATUS,
nCONFIG, nCE, CONF_DONE, and DCLK pins. A Schmitt trigger feature introduces
hysteresis to the input signal for improved noise immunity, especially for signals with
slow edge rates.

Table 1-21 lists the hysteresis specifications across the supported Vcjo range for
Schmitt trigger inputs in Arria II GX devices.

Table 1-21. Schmitt Trigger Input Hysteresis Specifications for Arria Il GX Devices
Symbol Description Condition (V) Minimum Unit
Veeio = 3.3 220 mV
Vsehmitt Hysteresis for Schmitt trigger input Veoio = 2.3 180 mv
Veeio=1.8 110 mV
Vecio=1.5 70 mV
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Table 1-27. Single-Ended SSTL and HSTL 1/0 Standards Signal Specifications for Arria Il GZ Devices (Part 2 of 2)

1/0 Standard Yo W) Yoo (1 fo® | fwo | T ® | T« (I:?IL\) (IIT(I)R)
Min Max Min Max Max Min Max Min

ssttscssi | — |8 T = | 0% | 0T | Ve | Ve | |
HSTL-18 Class | _ V8E1F Vgﬁg* | Ve -02 | Vegr+02 | 04 V%C'fl’ 8 | -8
HSTL-18 Class Il — | Ve Ve 02 | Vegr02 | 04 | V90T | gs | 16
HSTL-15 Class | _ V8E1F Vgﬁg* | Ve -02 | Vegr+02 | 04 V%C'fl’ 8 | -8
HSTL-15 Class Il — | Ve Ve 02 | Vegr02 | 04 | V90T | gs | 16
stzcass | 015 | 08T SR ER | G | 0T | Ve | Ve | ° |
sttzciss it | 015 | g TSR 0% | 0% | Vs | Vees | | 0

Table 1-28 lists the differential SSTL I/O standards for Arria II GX devices.

Table 1-28. Differential SSTL 1/0 Standards for Arria Il GX Devices

Veeio (V) Vswingoc) (V) Vg (V) Vswingiac (V) Voxac) (V)

1/0 Standard
Min | Typ | Max | Min | Max | Min Typ Max | Min | Max | Min Typ Max
i Veeio2 | | Veeio/2 Vo2 | | Veeio/2
SSTL-2 Class |, Il | 2375 | 25 | 2625 | 036 | Veqio | 3% 200107 | Veao | 159 oo
Vecio/2 Veeio/2
SSTL-18Class I, I | 171 | 18 | 1.89 | 025 | Vego | 002 | — | Yooo2 g5 | yep | = | — |
' ’ 0.125 0.125
SSTL-15Class I, Il | 1.425 | 1.5 | 1575 | 0.2 | — — ch'o/ — 035 | — — ch'o/ —

Table 1-29 lists the differential SSTL I/O standards for Arria II GZ devices

Table 1-29. Differential SSTL 1/0 Standards for Arria Il GZ Devices

Veeio (V) Vswing(oc) (V) Vyagy (V) Vswingiac) (V) Voxqag) (V)
1/0 Standard

Min | Typ | Max | Min | Max | Min Typ Max | Min | Max Min Typ Max
i Vecio | Veeio/2 | | Veeio/2 Vecio | Vecio2 | | Vecio/2
SSTL-2 Class 1, Il 23751 25 2625 | 0.3 406 | -02 +02 0.62 +06 | -015 + 015

VCClO/2 VCClo/2
SSTL-18Class 1,1 | 1.71 | 1.8 | 189 | 025 | Voo | " ) g5 | Voo | Voo [} Vooo2
' 0.175 0.175 ' ) )
SSTL-15Class I, Il | 1.425 | 1.5 | 1575 | 0.2 | — — ch'o/ — 1035 | — — ch'o/ —
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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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Switching Characteristics

Transceiver Performance Specifications

Table 1-34 lists the Arria II GX transceiver specifications.

This section provides performance characteristics of the Arria Il GX and GZ core and periphery blocks for commercial grade
devices. The following tables are considered final and are based on actual silicon characterization and testing. These numbers
reflect the actual performance of the device under worst-case silicon process, voltage, and junction temperature conditions.

Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 1 of 7)

Symbol/
Description

Condition

13

C4

C5and I5

C6

Typ

Max

Typ

Max

Typ

Max

Typ

Max

Unit

Reference Clock

Supported 1/0
Standards

1.2-V PCML, 1.5-V PCML, 2.5-V PCML, Differential LVPECL, LVDS, and HCSL

Input frequency
from REFCLK
input pins

50

622.08

50

622.08

50

622.08

50

622.08

MHz

Input frequency
from PLD input

50

200

50

200

50

200

50

200

MHz

Absolute Vyax
for a REFCLK pin

2.2

2.2

2.2

2.2

Absolute Vi for
a REFCLK pin

Rise/fall time (2)

0.2

0.2

0.2

0.2

ul

Duty cycle

55

55

55

55

%

Peak-to-peak
differential input
voltage

200

2000

200

2000

200

2000

200

2000

mV

Spread-spectrum
modulating clock

frequency

PCle

30

33

30

33

30

33

30

33

kHz
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 4 of 7)

Symbol/
Description

Condition

13

C4

C5and I5

C6

Typ

Max

Typ Max Min

Typ

Max

Typ

Max

Unit

Minimum
peak-to-peak
differential input
voltage Vp (diff

p-p)

100

100

— — 100

100

mV

Vicm

Viem=0.82V
setting

820

820 — —

820

820

mV

Viem=1.1V
setting (7)

1100

1100 — —

1100

1100

mV

Differential
on-chip
termination
resistors

100-Q
setting

100

100 — —

100

100

Return loss
differential mode

PCle

50 MHz to 1.25 GHz: —10dB

XAUI

100 MHz to 2.5 GHz: -10dB

Return loss
common mode

PCle

50 MHz to 1.25 GHz: -6dB

XAUI

100 MHz to 2.5 GHz: -6dB

Programmable
PPM detector

(8)

+62.5, 100, 125, 200,
250, 300, 500, 1000

ppm

Run length

80

80 — —

80

80

ul

Programmable
equalization

— 7 P

aB

Signal
detect/loss
threshold

PCle Mode

65

175

65

— 175 65

175

65

175

mV

CDR LTR time
(%)

75

75

75

us

CDR minimum
T1b (10)

15

15

15

1s
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Table 1-35 lists the transceiver specifications for Arria Il GZ devices.

Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 1 of 5)

-C3 and -13 (1) -C4 and -14
D Svnrl_ht:!/ n Conditions Unit
escriptio Min Typ Max Min Typ Max
Reference Clock
Supported 1/0 Standards 1.2-V PCML, 1.5-V PCML, 2.5-V PCML, Differential LVPECL, LVDS, and HCSL
Input frequency from . . .
REFCLK input pins 50 697 50 637.5 MHz
Phase frequency detector
(CMU PLL and receiver — 50 — 325 50 — 325 MHz
CDR)
Absolute Vyax for a REFCLK . . . 16 . . 16 v
pin ' '
Operational Vyax for a . . . . .
REFCLK pin 15 15 v
Absolute Vi for a REFCLK . 0.4 . . 04 . . N
pin ’ ’
Rise/fall time (2) — — — 0.2 — — 0.2 ul
Duty cycle — 45 — 55 45 — 55 %
Peak-to-peak differential . 200 . 1600 200 . 1600 mv
input voltage
Spread-spectrum . .
modulating clock frequency PCle 30 33 30 33 khiz
Spread-spectrum PCle . Oto o . Oto . o
downspread -0.5% -0.5%
On-chip termination . . 100 . . 100 . o
resistors
Viewm (AC coupled) — 1100 + 10% 1100 + 10% mV
HCSL I/0 standard
Viewm (DC coupled) for PCle reference | 250 — 550 250 — 550 mV
clock
10 Hz — — -50 — — -50 dBc/Hz
100 Hz — — -80 — — -80 dBc/Hz
Transmitter REFCLK Phase 1 KHz — — -110 — — -110 | dBc/Hz
Noise 10 KHz — — -120 — — -120 | dBc/Hz
100 KHz — — -120 — — -120 | dBc/Hz
>1 MHz — — -130 — — -130 | dBc/Hz
Transmitter REFCLK Phase
Jitter (rms) for 100 MHz 10 KHz to 20 MHz — — 3 — — 3 ps
REFCLK (3)
2000 + 2000 +
Reee - 1% - | 1% - @
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Switching Characteristics

Table 1-37 lists the typical Vp for TX term that equals 100 Q. for Arria I GX and GZ
devices.

Table 1-37. Typical Vy, Setting, TX Termination = 100 O for Arria Il Devices

Quartus Il Setting Vgp Setting (mV)
1 400
2 600
3 (Arria Il GZ) 700
4 800
5 900
6 1000
7 1200

Table 1-38 lists the typical transmitter pre-emphasis levels in dB for the first post tap
under the following conditions: low-frequency data pattern (five 1s and five 0s) at
6.375 Gbps. The levels listed in Table 1-38 are a representation of possible
pre-emphasis levels under these specified conditions only, the pre-emphasis levels
may change with data pattern and data rate.

To predict the pre-emphasis level for your specific data rate and pattern, run
simulations using the Arria II GX HSSI HSPICE models.

Tahle 1-38. Transmitter Pre-Emphasis Levels for Arria Il GX Devices

Arria Il GX Arria Il GX (Quartus Il Software) VOD Setting
(Quartus Il
Software)
First Post Tap 1 2 4 5 6 7 Unit
Setting
0 (off) 0 —
1 0.7 0 0 0 0 0 dB
2 2.7 1.2 0.3 0 0 0 dB
3 49 2.4 1.2 0.8 0.5 0.2 dB
4 7.5 3.8 2.1 1.6 1.2 0.6 dB
5 — 5.3 3.1 2.4 1.8 1.1 dB
6 — 7 4.3 3.3 2.7 1.7 dB
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Table 1-39 lists typical transmitter pre-emphasis levels for Arria II GZ devices (in dB)
for the first post tap under the following conditions (low-frequency data pattern [five
1s and five Os] at 6.25 Gbps). The levels listed in Table 1-39 are a representation of
possible pre-emphasis levels under the specified conditions only and that the pre-
emphasis levels may change with data pattern and data rate.

To predict the pre-emphasis level for your specific data rate and pattern, run
simulations using the Arria II HSSI HSPICE models.

Table 1-39. Transmitter Pre-Emphasis Levels for Arria Il GZ Devices (Part 1 of 2)

Pre- Vgp Setting
Emphasis
1st
Post-Tap 0 1 2 3 4 5 6 7
Setting
0 0 0 0 0 0 0 0
1 N/A 0.7 0 0 0 0 0
2 N/A 1 0.3 0 0 0 0 0
3 N/A 1.5 0.6 0 0 0 0 0
4 N/A 2 0.7 0.3 0 0 0 0
5 N/A 2.7 1.2 0.5 0.3 0 0 0
6 N/A 3.1 1.3 0.8 0.5 0.2 0 0
7 N/A 3.7 1.8 1.1 0.7 04 0.2 0
8 N/A 4.2 2.1 1.3 0.9 0.6 0.3 0
9 N/A 4.9 2.4 1.6 1.2 0.8 0.5 0.2
10 N/A 5.4 2.8 1.9 1.4 1 0.7 0.3
11 N/A 6 3.2 2.2 1.7 1.2 0.9 04
12 N/A 6.8 3.5 2.6 1.9 1.4 1.1 0.6
13 N/A 7.5 3.8 2.8 2.1 1.6 1.2 0.6
14 N/A 8.1 4.2 3.1 2.3 1.7 1.3 0.7
15 N/A 8.8 45 34 2.6 1.9 1.5 0.8
16 N/A N/A 49 3.7 2.9 2.2 1.7 0.9
17 N/A N/A 5.3 4 3.1 2.4 1.8 1.1
18 N/A N/A 5.7 4.4 34 2.6 2 1.2
19 N/A N/A 6.1 4.7 3.6 2.8 2.2 1.4
20 N/A N/A 6.6 5.1 4 3.1 2.4 1.5
21 N/A N/A 7 5.4 4.3 3.3 2.7 1.7
22 N/A N/A 8 6.1 4.8 3.8 3 2
23 N/A N/A 9 6.8 5.4 4.3 34 2.3
24 N/A N/A 10 7.6 6 4.8 3.9 2.6
25 N/A N/A 11.4 8.4 6.8 5.4 4.4 3
26 N/A N/A 12.6 94 74 59 49 3.3
27 N/A N/A N/A 10.3 8.1 6.4 5.3 3.6
28 N/A N/A N/A 11.3 3.8 7.1 5.8 4
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 7) (Part 4 of 10)

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
Total jitter 0.27
Pattern = CRPAT | — — — | — 10279 | — | — [ 0279 | — | — | 0.279| UI
(peak-to-peak) 9
GIGE Receiver Jitter Tolerance (6)
Deterministic
jitter tolerance Pattern = CJPAT >04 >04 >04 >04 ul
(peak-to-peak)
Combined
deterministic and
random jitter Pattern = CJPAT > 0.66 > 0.66 > 0.66 > 0.66 ul
tolerance
(peak-to-peak)
HiGig Transmit Jitter Generation (7)
Deterministic Data rate =
jitter 3.75 Gbps — | — 017 | — | =017 | — | —]| — | —|—]| — | U
(peak-to-peak) Pattern = CJPAT
Total iitt Data rate =
otal jitter 3.75 Gbps — — — | = S — | = =
(peak-to-peak) p 0.35 0.35 ul
Pattern = CJPAT
HiGig Receiver Jitter Tolerance (7)
Deterministic Data rate =
jitter tolerance 3.75 Gbps >0.37 >0.37 — = = | =|=1] —=1u
(peak-to-peak) Pattern = CJPAT
Combined
deterministic and Data rate =
random jitter 3.75 Gbps >0.65 > 0.65 — =] — | =|=1—=1u
tolerance Pattern = CJPAT
(peak-to-peak)
Jitter frequency =
22.1 KHz
Data rate = >8.5 >8.5 — | — — — | — | — ul
3.75 Gbps
Pattern = CJPAT
Jitter frequency =
Sinusoidal jitter 1.875MHz
tolerance Data rate = >0.1 >0.1 — | — — — | — — ul
(peak-to-peak) 3.75 Ghps
Pattern = CJPAT
Jitter frequency =
20 MHz
Data rate = >0.1 >0.1 — | — — - — | — ul
3.75 Gbps
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 5 of 10)

13 ca c5, 15 (K]
Symhol/ Conditions Unit

Description Min | Typ | Max | Min |Typ | Max | Min | Typ | Max | Min | Typ | Max

SDI Transmitter Jitter Generation (8)

Data rate =
1.485 Gbps (HD)

pattBearran\(A)/c_)lor 02 | — | — o2 |l—=1 — o2 =1 — lo2l =1 — | u

frequency Roll-off
Alignment jitter =100 KHz

(peak-to-peak) Data rate =
2.97 Gbps (3G)
pattern = Color | | | o

bar Low- 0.3 0.3 0.3 0.3 ul
frequency Roll-off
=100 KHz

SDI Receiver Jitter Tolerance (8)

Jitter frequency =
15 KHz

Data rate =
2.97 Gbps (3G) >2 >2 >2 >2 ul
Pattern = single

line scramble
color bar

Jitter frequency =
100 KHz
Sinusoidal jitter Data rate =
tolerance 2.97 Gbps (3G) >0.3 >0.3 >0.3 >0.3 ul
(peak-to-peak) Pattern = single
line scramble
color bar

Jitter frequency =
148.5 MHz
Data rate =

2.97 Gbps (3G) >0.3 >0.3 >0.3 >0.3 ul
Pattern = single
line scramble
color bar
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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
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part 3 of 7)

Symhol/ Conditi -C3 and -I3 -C4 and -14 Unit
Description onditions . ) ni
Min Typ Max Min Typ Max
Peak-to-peak jitter Jitter frequency = 22.1 KHz >8.5 >8.5 ul
e . Jitter frequency =
Peak-to-peak jitter 1.875 MHz >0.1 >0.1 ul
Peak-to-peak jitter Jitter frequency = 20 MHz >0.1 >0.1 ul
PCle Transmit Jitter Generation (8)
Total jitter at 2.5 Gbps (Gen1)— : . . . .
x1, x4 and x8 Compliance pattern 0.25 0.25 ul
Total jitter at 5 Gbps (Gen2)— . . . . . .
x1. x4 and x8 Compliance pattern 0.25 ul
PCle Receiver Jitter Tolerance (8)
Total jitter at 2.5 Gbps (Gen1) Compliance pattern >0.6 >0.6 ul
Total jitter at 5 Gbps (Gen2) Compliance pattern Not supported Not supported ul
PCle (Gen 1) Electrical Idle Detect Threshold
VRX-lDLE-DETDlFFp-p (9) ‘ Compliance pattern 65 ‘ — | 175 65 ‘ — ‘ 175 ul
SRIO Transmit Jitter Generation (70)
Deterministic jitter Data rate = 1.25, 2.5, 3.125 Gbps
— — 0.17 — — 0.17 ul
(peak-to-peak) Pattern = CJPAT
. Data rate = 1.25, 2.5, 3.125 Gbps
Total jitter (peak-to-peak) — — 0.35 — — 0.35 ul
Pattern = CJPAT
SRI0 Receiver Jitter Tolerance (70)
inistic ii Data rate = 1.25, 2.5, 3.125 Gbps
Deterministic jitter tolerance p 5037 5037 ul
(peak-to-peak) Pattern = CJPAT
Combined deterministic and Data rate = 1.25, 2.5, 3.125 Gbps
random jitter tolerance (peak-to- T >0.55 >0.55 ul
Pattern = CJPAT
peak)
Jitter frequency = 22.1 KHz
Data rate = 1.25, 2.5, 3.125 Gbps >8.5 >8.5 ul
Pattern = CJPAT
_ o Jitter frequency = 1.875 MHz
Sinusoidal jtter tolerance (peak- | py, vare _ 1 25, 25,3125 Gbps 5 0.1 501 ul
to-peak)
Pattern = CJPAT
Jitter frequency = 20 MHz
Data rate = 1.25, 2.5, 3.125 Gbps >0.1 >0.1 ul
Pattern = CJPAT
GIGE Transmit Jitter Generation (717)
Deterministic jtter Pattern = CRPAT — | = o | — | — | 014 | u
(peak-to-peak)
Total jitter (peak-to-peak) Pattern = CRPAT — — 0.279 — — 0.279 ul
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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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Switching Characteristics
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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Table 1-54. High-Speed 1/0 Specifications for Arria Il GZ Devices (Note 1), (2), (10) (Part 3 of 3)

C3, I3 C4, 14
Symbol Conditions Unit
Min Typ Max Min Typ Max
True differential /0
standards o o 200 o o 200 ps
Emulated differential
1/0 standards with
N three external output | - 250 - - 300 ps
RISE & "FALL resistor networks
Emulated differential
1/0 standards with
one external output o o 500 o o 500 ps
resistor
True LVDS — — 100 — — 100 ps
TCCS Emulated
LVDS_E 3R - - 250 - - 250 ps
Receiver
True differential /0
Standards - fsoroe | | gqi sl | 150 | — | 1250 | 150 | — | 1250 | Mbps
(data rate) -
SERDES factor
31010 4 | — (6) 4 | — (6) | Mbps
SERDES factor J = 2,
fuspr (data rate) uses DDR registers (4) — (5) (4) — (5) Mbps
SERDES factorJ =1,
uses an SDR register 4 o (%) (4 o (%) Mbps
DPA run length DPA mode — — 10000 — — 10000 ul
tsoﬂgrfnzs PPM Soft-CDR mode — — 300 — — 300 | +PPM
(Ssavmvf“”g Window Non-DPA mode — | = 300 — | = 300 ps

Notes to Table 1-54:

(1) When J =3 to 10, use the SERDES block.

2

4

(2) WhenJ =1 or 2, bypass the SERDES block.
(3) Clock Boost Factor (W) is the ratio between input data rate to the input clock rate.
(4)

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 1/0 differential buffer and input register do not have a minimum toggle rate.

(5) You must calculate the leftover timing margin in the receiver by performing link timing closure analysis. You must consider the board skew
margin, transmitter channel-to-channel skew, and receiver sampling margin to determine leftover timing margin.

(6) 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 the receiver sampling margin to determine the maximum data rate supported.

Arria | Device Handbook Volume 3: Device Datasheet and Addendum

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

(8) If the receiver with DPA enabled and transmitter are using shared PLLs, the minimum data rate is 150 Mbps.
(9) This only applies to DPA and soft-CDR modes.
(10

Table 1-55 lists DPA lock time specifications for Arria II GX and GZ devices.
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1/0 Timing

Altera offers two ways to determine I/O timing:
m Using the Microsoft Excel-based 1/O Timing.
m Using the Quartus II Timing Analyzer.

The Microsoft Excel-based I/O Timing provides pin timing performance for each
device density and speed grade. The data is typically used prior to designing the
FPGA to get an estimate of the timing budget as part of the link timing analysis. The
Quartus II timing analyzer provides a more accurate and precise I/O timing data
based on the specifics of the design after place-and-route is complete.
“ e The Microsoft Excel-based I/O Timing spreadsheet is downloadable from the
Literature: Arria II Devices web page.
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