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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

Arria | Device Handbook Volume 3: Device Datasheet and Addendum

December 2013  Altera Corporation




Chapter 1: Device Datasheet for Arria Il Devices 1-7
Electrical Characteristics

Table 1-6. Recommended Operating Conditions for Arria Il GZ Devices (Note 6) (Part 2 of 2)

Symbol Description Condition Minimum Typical Maximum | Unit
V(%,C)L—GXBL" Transceiver clock power (left side) — 1.05 1.1 1.15 v
V(‘E?C)L—GXBR” Transceiver clock power (right side) — 1.05 1.1 1.15 v
V(‘:',J,C)H—GXBL” Transmitter output buffer power (left side) —

v 1.33/1.425 | 1.4/1.5 (5) 1.575 V
(%C)”—GXBR“ Transmitter output buffer power (right side) —
L Commercial 0 — 85 °C
Ty Operating junction temperature -
Industrial -40 — 100 °C
Normal POR
. (PORSEL=0) 0.05 — 100 ms
tramp Power supply ramp time
Fast POR 0.05 o 4 ms
(PORSEL=1) :

Notes to Table 1-6:

(1) Altera recommends a 3.0-V nominal battery voltage when connecting Vccgar to a battery for volatile key backup. If you do not use the volatile
security key, you may connect the Vgggar to either GND or a 3.0-V power supply.

(2) VCCPD must be 2.5 V when V00|0 is2.5,1.8,150r1.2V. VCCPD must be 3.0 V when Vcc|0 is3.0V.

(3) n=0,1,0r2.

(4) Vgea_m must be connected to a 3.0-V supply if the clock multiplier unit (CMU) phase-locked loop (PLL), receiver clock data recovery (CDR), or
both, are configured at a base data rate > 4.25 Gbps. For data rates up to 4.25 Gbps, you can connect Vga /5 to either 3.0 V or 2.5 V.

(5) Veon_sxsur Must be connected to a 1.4-V supply if the transmitter channel data rate is > 6.5 Gbps. For data rates up to 6.5 Gbps, you can connect
VCCH_GXBL/R to either 1.4 Vor15V.

(6) Transceiver power supplies do not have power-on-reset (POR) circuitry. After initial power-up, violating the transceiver power supply operating
conditions could lead to unpredictable link behavior.

DC Characteristics

This section lists the supply current, I/O pin leakage current, on-chip termination
(OCT) accuracy and variation, input pin capacitance, internal weak pull-up and
pull-down resistance, hot socketing, and Schmitt trigger input specifications.

Supply Current

Standby current is the current the device draws after the device is configured with no
inputs or outputs toggling and no activity in the device. Because these currents vary
largely with the resources used, use the Microsoft Excel-based Early Power Estimator
(EPE) to get supply current estimates for your design.

For more information about power estimation tools, refer to the PowerPlay Early Power
Estimator User Guide and the PowerPlay Power Analysis chapter.
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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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Electrical Characteristics
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 1-22. 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
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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 1-30 lists the HSTL I/O standards for Arria II GX devices.
Table 1-30. Differential HSTL /0 Standards for Arria Il GX Devices
Veeio (V) Voo (V) Vxag) (V) Vemoe) (V) Virac) (V)
I/0 Standard
Min | Typ | Max | Min | Max | Min | Typ | Max | Min Typ Max | Min | Max
HSTL-18 Class | 1.71 | 1.8 | 1.89 | 0.2 — 085 — | 095 | 0.88 — 0.95 04 —
HSTL-15 Class |, Il 1.425| 15 (1575 0.2 — 1071 — 079 0.71 — 0.79 0.4 —
0.48
HSTL-12 Class I, 1l | 114 | 12 | 1.26 [016| — | — 3‘5X — | 3-5" 0\-/52x 03 | —
CClo vV CClo cClo
celo
Table 1-31 lists the HSTL I/O standards for Arria II GZ devices.
Table 1-31. Differential HSTL /0 Standards for Arria Il GZ Devices
Veeio (V) Voiroe) (V) Vxac) (V) Vemoe) (V) Voirac (V)
1/0 Standard
Min | Typ | Max | Min | Max | Min | Typ | Max | Min Typ Max | Min | Max
HSTL-18 Class | 1.71 1.8 189 | 0.2 — 0.78 — 112 | 0.78 — 112 0.4 —
HSTL-15 Class I, Il 1425 | 15 [ 1575 | 0.2 — 0.68 — 0.9 0.68 — 0.9 04 —
Veeio
HSTL-12 Class I, Il | 144 | 12 | 1.26 |06 | Voo | — | O9x ] 04w} 051 0.6 | g5 7%
+0.3 Veeio Veeio | Veeo | Vecio 0.48
Table 1-32 lists the differential /O standard specifications for Arria II GX devices.
Table 1-32. Differential I/0 Standard Specifications for Arria Il GX Devices (Note 1)

T Vecio (V) Vip (mV) Viem (V) (2) Voo (V) (3) Vocm (V)
Standard | wip | Typ | Max | Min | Cond. | Max | Min | Max | Min | Typ | Max | Min | Typ | Max
25V Vew= | _ _

LVDS 2375 | 252625 | 100 195V 0.05 | 1.80 | 0.247 0.6 1125 | 1.25 | 1.375
RSDS (4) | 2.375 | 25 | 2.625 — — — — — 0.1 0.2 0.6 0.5 1.2 14
'\;'[';)“'LVDS 2375 (252625 — | — | — | — | — |o2s | —| o6 | 1 |12 14
L;’;ECL 2375 |25 2625|300 | — | — |06 |18 | — |[—| — | — | — | —
BLVDS (6) | 2.375 | 2.5 | 2.625 | 100 — — — — — — — — — —
Notes to Table 1-32:

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

(2) Viyrange:0<=Vy<=1.85V.

(3) R_range:90<=RL<=110Q.

(4) The RSDS and mini-LVDS 1/0 standards are only supported for differential outputs.

(5) The LVPECL input standard is supported at the dedicated clock input pins (GCLK) only.

(6) There are no fixed V\cu, Vop, and Voew specifications for BLVDS. These specifications depend on the system topology.
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 2 of 7)

Symbol/ Condition I3 C4 C5and I5 C6 Unit
Description . . . .
Min Typ Max Min Typ Max Min Typ Max Min Typ Max
Spread-spectrum | 5 . Oto . . Oto . . 0to . . 0to . .
downspread —0.5% —0.5% —0.5% —0.5%
On-chip
termination — — 100 — — 100 — — 100 — — 100 — Q
resistors
VICM _ 0 0 0 0
(AC coupled) 100 £ 5% 1100 + 5% 1100 + 5% 1100 + 5% mV
HCSL 1/0
v standard for
ICM PCle 250 — 550 250 — 550 250 — 550 250 — 550 mV
(DC coupled)
reference
clock
10 Hz — — -50 — — -50 — — -50 — — -50 dBc/Hz
100 Hz — — -80 — — -80 — — -80 — — -80 dBc/Hz
;fEQS'L“K'tEr: 1 KHz — — 110 — — -110 — — -110 — | — | 110 | dBe/Hz
ase
Noise 10 KHz — — -120 — — -120 — — -120 — — -120 dBc/Hz
100 KHz — — -120 — — -120 — — -120 — — -120 dBc/Hz
>1 MHz — — -130 — — -130 — — -130 — — -130 dBc/Hz
Transmitter
REFCLK Phase 10 KHz to
Jitter (rms) for — — 3 — — 3 — — 3 — — 3 ps
100 MHz 20 Mz
REFCLK (3)
R . . 2000 . . 2000 . . 2000 . | 2000« . 0
ref +1 % + 1% + 1% 1 %
Transceiver Clocks
Calibration block
clock frequency — 10 — 125 10 — 125 10 — 125 10 — 125 MHz
(cal blk clk)

sonsuaioeiey) Bulyoumg
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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

Sol1sHajoRIRYY BUIIUMS

ve-1
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 5 of 7)

Symhol/ Condition ’ o Coand1s 8 Unit
Description . . . .
Min Typ Max Min Typ Max Min Typ Max Min Typ Max
L(T1D1 )'OCk time — 0 100 | 4000 | o | 100 | 4000 0 100 | 4000 | o | 100 | 4000 | ns
Data lock time
from rx o . . . . . . . o
freqlocked 4000 4000 4000 4000 ns
(12)
DC Gain
Setting =0 T 0 - - 0 - T 0 - - 0 T dB
Programmable | DC Gain L . . . L . L L
DC gain Setting = 1 3 3 3 3 dB
DC Gain
Setting = 2 T 6 - - 6 - T 6 - - 6 T dB
Transmitter
Supported 1/0 K
Standards 1.5-V PCML
Data rate — 600 — 6375 600 — 3750 600 — 3750 600 — 3125 Mbps
065V
Voeum setting — 650 — — 650 — — 650 — — 650 — mV
Differential
on-chip 100-Q . . . . . . . .
termination setting 100 100 100 100 Q
resistors
Return loss PCle 50 MHz to 1.25 GHz: —10dB
u
differential mode XAUI 312 MHz to 625 MHz: —10dB
625 MHz to 3.125 GHz: —10dB/decade slope
Retwrnloss | pgq 50 MHz to 1.25 GHz: ~6dB
common mode
Rise time (2) — 50 — 200 50 — 200 50 — 200 50 — 200 ps
Fall time — 50 — 200 50 — 200 50 — 200 50 — 200 ps

sonsuaioeiey) Bulyoumg
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Switching Characteristics
Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 2 of 5)
—CG3 and -I3 (7) —C4 and -14
D:!:r‘im::ﬁn Conditions Unit
P Min | Typ Max Min | Typ Max
Transceiver Clocks
Calibration block clock
frequency (cal blk_clk) o 10 o 125 10 o 125 MHz
. PCle Receiver
fixedclk clock frequency Detect — 125 — — 125 — MHz
, Dynamic 2.5/ 2.5/
recontig_clk clock reconfiguration | 375 | — 50 | 375 | — 50 | MHz
d y clock frequency (4) (4)
Delta time between
reconfig clks (5) o o o 2 o o 2 ms
Transceiver block minimum
power-down _ 1 _ _ 1 _ — S
(9xb_powerdown) pulse !
width
Receiver
Supported 1/0 Standards 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate (76) — 600 — 6375 600 — 3750 Mbps
Absolute Vyay for a receiver . . . 16 . . 16 N
pin (6) ' '
Operational Vyax for a . . . 15 . . 15 N
receiver pin ) ’
Absolute Vyy for a receiver . 04 . o 04 . . N
pin ' '
Maximum peak-to-peak
differential input voltage Vip . . . . .
(diff p-p) before device 16 16 v
configuration
Maximum peak-to-peak Viem = 0.82V _ _ 57 _ _ 97 vV
differential input voltage V,p setting
(diff p-p) after device View =1.1V setting
configuration (7) - - 1.6 _ _ 1.6 v
Data Rate =
600 Mbps to
5 Gbps 100 — — 165 — — mV
Minimum differential eye Equalization = 0
opening at receiver serial DC gain = 0 dB
input pins (8)
Data Rate > 5 Gbps
Equalization =0 165 — — 165 — — mV
DCgain=0dB
View = 0.82V 820 + 10% 820 + 10% mv
v setting
ICM .
View =1 1(7\; setting 1100 £ 10% 1100 + 10% mV

December 2013  Altera Corporation

Arria Il Device Handbook Volume 3: Device Datasheet and Addendum



Chapter 1: Device Datasheet for Arria Il Devices 1-33
Switching Characteristics

Figure 1-1 shows the lock time parameters in manual mode.

[’ LID = lock-to-data. LTR = lock-to-reference.

Figure 1-1. Lock Time Parameters for Manual Mode

r x_analogreset

CDR status

|
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: i
(] ]
] T
' )
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' )
] ]
! !
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I ]
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]
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' ! 1
' ' [
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‘ i i :
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' : | |
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< o e
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: CDRLTR Time : : LTD lock time
] 1
' 1
I ]

CDR Minimum T1b

Figure 1-2 shows the lock time parameters in automatic mode.

Figure 1-2. Lock Time Parameters for Automatic Mode

CDR status LTR ><

r x_freqlocked

LTD

r x_dataout Invalid data

1
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Data lock time from rx_freqglocked
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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 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 7) (Part 8 of 10)

13 C4 C5, 15 Cé6
D:svtl:‘:im::{) " Conditions Unit
P Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
CPRI Transmit Jitter Generation (77)
E.6.HV, E.12.HV 0.27
— — — | — 10279 | — | — [ 0279 | — | — | 0.279| UI
Pattern = CJPAT 9
Total jitter E.6.LV, E12.LV,
E24LV,E30LV | — — |03%| — | —| 03 | —| — |03 | — | — |03 ] Ul
Pattern = CJTPAT
E.6.HV, E.12.HV
— — |04 — | —| 014 | — | — | 014 | — | — ]| 014 | U
L Pattern = CJPAT
Deterministic
jitter E.6.LV, E.12.LV,
E24.LV,E30LV | — — |07 — | — | 017 | — | — | 017 | — | — | 017 | Ul
Pattern = CJTPAT
CPRI Receiver Jitter Tolerance (77)
i E.6.HV, E.12.HV
Total jitter >0.66 > 0.66 >0.66 > 0.66 ul
tolerance Pattern = CJPAT
inisti E.6.HV, E.12.HV
Deterministic >0.4 > 0.4 > 0.4 >0.4 ul
jitter tolerance Pattern = CJPAT
E.6.LV, E.12.LV,
) E.24.LV, E.30.LV > 0.65 > 0.65 > 0.65 > 0.65 ul
Total jitter Pattern = CJTPAT
tolerance
E.60.LV
>06 — — — ul
Pattern = PRBS31
E.6.LV,E12.LV,
E.24.LV, E.30.LV >0.37 >0.37 > 0.37 >0.37 ul
Deterministic | pattern = CJTPAT
jitter tolerance
E.60.LV
>0.45 — — — ul
Pattern = PRBS31
Combined E.6.LV, E12.LV,
deterministic and | g 94 |\, E.30.LV > 0.55 > 0.55 > 0.55 >0.55 ul
random jitter
tolerance Pattern = CJTPAT
0BSAI Transmit Jitter Generation (72)
Total jitter at REFCLK =
768 Mbps, 153.6 MHz B - — | = — | = — | =
1536 Mbps, and : 0.35 0.35 0.35 035 | Ul
3072 I\/IbpS Pattern = CJPAT
Deterministic
jitter at REFCLK =
768 Mbps, 153.6 MHz — | — (017 | — | —]017 | — | — [ 017 | — | — | 017 | UI
1536 Mbps, and | Ppattern = CJPAT
3072 Mbps

Arria | Device Handbook Volume 3: Device Datasheet and Addendum

December 2013  Altera Corporation




Chapter 1: Device Datasheet for Arria Il Devices 1-49
Switching Characteristics
Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part4 of 7)
Symbol/ Conditi -C3 and -I3 -C4 and -14 Unit
Description onditions . ) ni
Min Typ Max Min Typ Max
GIGE Receiver Jitter Tolerance (717)
Deterministic jitter tolerance Pattern = CJPAT 504 5 0.4 ul
(peak-to-peak)
Combined deterministic and
random jitter tolerance (peak-to- Pattern = CJPAT >0.66 >0.66 ul
peak)
HiGig Transmit Jitter Generation
Deterministic jitter Data rate = 3.75 Gbps
— — 0.17 — — — ul
(peak-to-peak) Pattern = CJPAT
. Data rate = 3.75 Gbps
Total jitter (peak-to-peak) — — 0.35 — — — ul
Pattern = CJPAT
HiGig Receiver Jitter Tolerance
Deterministic jitter tolerance Data rate = 3.75 Gbps
>0.37 — — — ul
(peak-to-peak) Pattern = CJPAT
Combined deterministic and Data rate = 3.75 Gbps
random jitter tolerance (peak-to- >0.65 — — — ul
Pattern = CJPAT
peak)
Jitter frequency = 22.1 KHz
Data rate = 3.75 Gbps >8.5 — — — u
Pattern = CJPAT
Jitter frequency = 22.1 KHz
Sinusoidal jitter tolerance (peak- _ . . .
to-peak) Data rate = 3.75 Gbps >0.1 ul
Pattern = CJPAT
Jitter frequency = 22.1 KHz
Data rate = 3.75 Gbps >0.1 — — — ul
Pattern = CJPAT
(OIF) CEI Transmitter Jitter Generation
. Data rate = 6.375 Gbps
Total jitter (peak-to-peak) — — 0.3 — — 0.3 ul
Pattern = PRBS15 BER = 1012
(OIF) CEl Receiver Jitter Tolerance
Deterministic jitter tolerance Data rate = 6.375 Gbps
>0.675 — — — ul
(peak-to-peak) Pattern = PRBS31 BER = 1012
Combined deterministic and Data rate = 6.375 Gbps
random jitter tolerance (peak-to- >0.988 — — — ul

peak)

Pattern = PRBS31 BER = 1012
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part 6 of 7)
Symhol/ Coniti -C3 and -I3 -C4 and -14 Unit
Description onditions . ) ni
Min Typ Max Min Typ Max
(Dg;‘;rm'“'s“c tter at 3.0 Gbps Pattern = CJPAT — | — ] o | — | — | 035 | u
Total jitter at 6.0 Gbps (G3) Pattern = CJPAT — — 0.25 — — 0.25 ul
Random jitter at 6.0 Gbps (G3) Pattern = CJPAT — — 0.15 — — 0.15 ul
SAS Receiver Jitter Tolerance (73)
(Té)t1a)l jitter tolerance at 1.5 Gbps Pattern = CJPAT o . 0.65 . . 0.65 ul
Deterministic jitter tolerance at _ . . . .
1.5 Gbps (G1) Pattern = CJPAT 0.35 0.35 ul
) o Jitter frequency = 900 KHz to 5
Sinusoidal jitter tolerance at 1.5 MHz 504 504 ul
Gbps (G1) ' ’
Pattern = CJTPAT BER = 1E-12
CPRI Transmit Jitter Generation (74)
E.6.HV, E.12.HV
— — 0.279 — — 0.279 Ul
. Pattern = CJPAT
Total jitter
E.6.LV,E.12.LV, E.24.LV, E.30.LV
— — 0.35 — — 0.35 ul
Pattern = CJPAT
E.6.HV, E.12.HV
— — 0.14 — — 0.14 ul
. Pattern = CJPAT
Deterministic jitter
E.6.LV, E12.LV, E.24.LV, E.30.LV
— — 0.17 — — 0.17 ul
Pattern = CJPAT
CPRI Receiver Jitter Tolerance (74)
. E.6.HV, E.12.HV
Total jitter tolerance > 0.66 > 0.66 ul
Pattern = CJPAT
o E.6.HV, E.12.HV
Deterministic jitter tolerance >04 >04 ul
Pattern = CJPAT
. E.6.LV, E12.LV, E.24.LV, E.30.LV
Total jitter tolerance > 0.65 >0.65 ul
Pattern = CJPAT
o E.6.LV, E12.LV, E.24.LV, E.30.LV
Deterministic jitter tolerance >0.37 >0.37 ul
Pattern = CJPAT
' inisti E.6.LV, E12.LV, E.24.LV, E.30.LV
Combmqq deterministic and 5 055 5055 ul
random jitter tolerance Pattern = CJPAT
OBSAI Transmit Jitter Generation (75)
Total jitter at 768 Mbps, 1536 REFCLK = 153.6 MHz ol ess L — | — | o3 | ou
Mbps, and 3072 Mbps Pattern CJPAT ' '
Deterministic jitter at 768 MBps, REFCLK = 153.6 MHz S (U (P R IR I
1536 Mbps, and 3072 Mbps Pattern CJPAT ' '
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Table 1-45. PLL Specifications for Arria Il GZ Devices (Part 2 of 2)

Symbol Parameter Min Typ Max Unit
t Time required to lock dynamically (after switchover or . o 1 ms
DLOCK reconfiguring any non-post-scale counters/delays)
PLL closed-loop low bandwidth — 0.3 — MHz
foLaw PLL closed-loop medium bandwidth — 1.5 — MHz
PLL closed-loop high bandwidth (7) — 4 — MHz
tpLL PsErR Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on the areset signal 10 — — ns
Input clock cycle to cycle jitter (Frgr > 100 MHz) — — 0.15 Ul (p-p)
tivees (3), (4) -
Input clock cycle to cycle jitter (Frer < 100 MHz) — — +750 ps (p-p)
; 5) Period Jitter for dedicated clock output (Foyr > 100 MHz) — — 175 ps (p-p)
OUTRJ.DC Period Jitter for dedicated clock output (Foyr < 100 MHz) — | = 175 mUl (p-p)
Cycle to Cycle Jitter for dedicated clock output . . i
(Four = 100 MHz) 175 ps (p-p)
toutcesnc (5) . .
Cycle to Cycle Jitter for dedicated clock output . . 175 mUl (p-p)
(Four < 100 MHz) : PP
Period Jitter for clock output on regular 1/0
— — 600 s (p-
toureato (5), | (Four= 100 MHz) b (rp)
(8) Period Jitter for clock output on regular 1/0
(Four < 100 MHz) - - 60 mUl (p-p)
Cycle to Cycle Jitter for clock output on regular I/0
— — 600 s (p-
tources 1o (5), | (Four =100 MHz) b (rp)
(8) Cycle to Cycle Jitter for clock output on regular 1/0
(Four < 100 MHz) - - 60 mUl (p-p)
Period Jitter for dedicated clock output in cascaded PLLs
— — 250 s (p-
teasc_outps_ne | (Four 2100MHz) P (>P)
(5), (6) Period Jitter for dedicated clock output in cascaded PLLs _ _ o5 mUl (p-p)
(Four < 100MHz) PP
Frequency drift after PFDENA is disabled for duration of 0
fDRIFT 100 us — — 110 /0

Notes to Table 1-45:
(1) This specification is limited in the Quartus Il software by the 1/0 maximum frequency. The maximum I/0 frequency is different for each I/0

standard.

(2) This specification is limited by the lower of the two: 1/0 Fyax or Four of the PLL.
(3) A highinput jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source that is less

than 120 ps.
Frer is fIN/N when N = 1.
Peak-to-peak jitter with a probability level of 10-12 (14 sigma, 99.99999999974404% confidence level). The output jitter specification applies

—_
a1 &
=

to the intrinsic jitter of the PLL, when an input jitter of 30 ps is applied. The external memory interface clock output jitter specifications use a
different measurement method and are available in Table 1-64 on page 1-71.
(6) The cascaded PLL specification is only applicable with the following condition:

a. Upstream PLL: 0.59 Mhz < Upstream PLL BW < 1 MHz
b. Downstream PLL: Downstream PLL BW > 2 MHz

—_
oo ~
— —

page 1-71.

High bandwidth PLL settings are not supported in external feedback mode.
External memory interface clock output jitter specifications use a different measurement method, which is available in Table 1-63 on
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Table 1-53. High-Speed 1/0 Specifications for Arria Il GX Devices (Part 4 of 4)

I3 c4 C5,15 (]
Symbol Conditions Unit
Min Max Min Max Min Max Min Max
SERDES factor 945 945 740 640
s=sto | O | @ | @ g | O @ | M

SERDES factor
J =2 (using (3) (7) (3) (7) (3) (7) (3) (7) | Mbps
DDR registers)
SERDES factor
J =1 (using (3) (7) (3) (7) (3) (7) (3) (7) | Mbps
SDR registers)

fuspr (data rate)

Soft-CDR PPM Soft-CDR . 300 . 300 . 300 . 300 | +PPM
tolerance mode

DPA run length DPA mode — 10,000 — 10,000 — 10,000 — 10,000 ul
Sampling Non-DPAmode | . . .

window (SW) (5) 300 300 350 400 ps

Notes to Table 1-53:
(1) fusckn = fusor / W. Use W to determine the supported selection of input reference clock frequencies for the desired data rate.

(2) Applicable for interfacing with DPA receivers only. For interfacing with non-DPA receivers, you must calculate the leftover timing margin in the
receiver by performing link timing closure analysis. For Arria || GX transmitter to Arria Il GX non-DPA receiver, the maximum supported data
rate is 945 Mbps. For data rates above 840 Mbps, perform PCB trace compensation by adjusting the PCB trace length for LVDS channels to
improve channel-to-channel skews.

(3) The minimum and maximum specification depends on the clock source (for example, PLL and clock pin) and the clock routing resource you

use (global, regional, or local). The 1/0 differential buffer and input register do not have a minimum toggle rate.

The specification is only applicable under the influence of core noise.

Applicable for true LVDS using dedicated SERDES only.

Dedicated SERDES and DPA features are only available on the right banks.

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 the receiver sampling margin to determine the leftover timing margin.

o1
—_—_= = =

— o~ =~ —~
<

Table 1-54 lists the high-speed I/O timing for Arria Il GZ devices.

Tahle 1-54. High-Speed 1/0 Specifications for Arria Il GZ Devices (Note 1), (2), (10) (Part 1 of 3)

C3,13 c4, 14
Symbol Conditions Unit
Min Typ Max Min Typ Max

Clock

fhscuk_in (input clock

frequency) true Clock boost factor . o

differential 1/0 W=1t0d0 (3 | ° ni 5 7| MHz

standards

fHSCLKﬁin (Input clock

frequency) single Clock boost factor o .

ended I/0 standards | W =11040 (3) > n 5 7| MHz
9)

fuscLi_in (input clock

frequency) single Clock boost factor . .

ended 1/0 standards W=1t040 (3) 5 420 5 420 MHz
(10)
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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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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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