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Chapter 1: Device Datasheet for Arria Il Devices

Electrical Characteristics

Table 1-10 lists the bus hold specifications for Arria II GZ devices.

Table 1-10. Bus Hold Parameters for Arria Il GZ Devices

Vecio (V)
Parameter | Symbol Cond. 1.2 1.5 1.8 25 3.0 Unit
Min Max Min Max Min Max Min Max Min Max
Bus-hold Vs
Low IN> VL
sustaining | 'St (max) 25 |— |250 |— |300 |— [500 |— |700 |— uA
current
Bus-hold Ve <
High IN < VIH
sustaining | 'susH (nin) 225 [— |-250 |— |-300 |— |-500 |— |-70.0 |— uA
current
Bus-hold
(L)%Vr drive looL Ov\fcl’lg“ S|— |120 |— |60 |— |20 |— |30 |— |500 | pA
current
Bus-hold
;’L%'r‘ P Ov\fcl’lg“ <l— |a20 |— |60 |— |-200 |— [300 |— |-500 | yA
current
f'r:':pho‘iﬁ Vrap —  lo4s |095 |o0s0 |100 |068 |1.07 |o70 [170 |080 |200 | Vv
OCT Specifications
Table 1-11 lists the Arria I GX device and differential OCT with and without
calibration accuracy.
Table 1-11. OCT With and Without Calibration Specification for Arria Il GX Device I/0s (Note 1) (Part 1 of 2)
Calibration Accuracy
Symbol Description Conditions (V) Unit
Commercial Industrial
25-Q Rg 25-Q) series OCT _ 0
3.0,25 without calibration Vecio =3.0,2.5 +30 40 t
50-Q Rg 50-Q2 series OCT _ 0
30,25 without calibration | Voo =30-25 =30 40 &
25-Q Rg 25-Q) series OCT _ 0
1.8 without calibration Vecio=1.8 =40 +390 t
50-Q Rg 50-Q2 series OCT ~ 0
18 without calibration Veoio =18 =40 +50 &
25-Q Rg 25-Q) series OCT _ 0
15,1.2 without calibration | Voo =1-5,1.2 =50 =50 o
50-Q Rg 50-Q2 series OCT _ 0
15,1.2 without calibration | Veco=10.12 =50 +50 &
25-0 Rg .
25-Q series OCT Veeio = 3.0, 2.5, 0
fg 25, 18,15, | \ith calibration 1.8,15,1.2 =10 =10 o
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Table 1-11. OCT With and Without Calibration Specification for Arria Il GX Device I/0s (Note 1) (Part 2 of 2)

Calibration Accuracy
Symbol Description Conditions (V) Unit
Commercial Industrial
50-Q Rg .
50-Q series OCT Veeio = 3.0, 2.5, 0
fg 25,18, 15, | ith calibration 1.8,1.5,1.2 =10 =10 o
100-Q differential
;050'9 Ro 0CT without Veoio = 2.5 + 30 + 30 %
) calibration
Note to Table 1-11:
(1) OCT with calibration accuracy is valid at the time of calibration only.
Table 1-12 lists the OCT termination calibration accuracy specifications for
Arria II GZ devices.
Table 1-12. OCT with Calibration Accuracy Specifications for Arria Il GZ Devices (Note 1)
Calibration Accuracy
Symbol Description Conditions (V) Unit
C2 C3,13 C4,14
25-Q Rg ) ,
30,25.18,15, | 2>€seriesOCT | Vego=30,25, .8 .8 +8 %
12 (2) with calibration 1.8,1.5,1.2
50-Q Rg . ,
50-Q internal series | Vggg = 3.0, 2.5, 0
39251815 | ocT with calibration | 18,15, 1.2 +8 +8 +8 &
50-Q Ry 50-Qinternal parallel | Vg =2.5, 1.8, 0
25,1.8,15,1.2 | OCT with calibration 15,1.2 +10 +10 +10 &
20-Q, 40-Q and
200, 40-Q,and | 65 ) Rs expanded
60-Q Ry range for internal Vecio =3.0, 2.5, +10 +10 +10 %
3.0,2.5,1.8, 1.5, g . 1.8,1.5,1.2 * * * °
12 (3) series OCT with
) calibration
25-Q Rs_jert_shitt
25-Q Rs_geft_shift : ok
s internal left shift Veeio = 3.0, 2.5, 0
?g 2.5,1.8,1.5, series OCT with 1815 1.2 +10 +10 +10 Yo
' calibration

Notes to Table 1-12:

(1) OCT calibration accuracy is valid at the time of calibration only.
(2) 25-Q Rgis not supported for 1.5V and 1.2 VV in Row 1/0.
(3) 20-Q Rgis not supported for 1.5V and 1.2 VV in Row 1/0.
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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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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

Arria | Device Handbook Volume 3: Device Datasheet and Addendum 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
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Table 1-26 lists the single-ended SSTL and HSTL I/O standard signal specifications
for Arria II GX devices.

Table 1-26. Single-Ended SSTL and HSTL 1/0 Standard Signal Specifications for Arria Il GX Devices

0 Standard Viagy (V) Viae) (V) Via) (V) | Vinagy (V) | Vor (V) | Vou (V) ( m_\ .. ;2; |
Min Max Min Max Max Min Max Min

SSTL-2 Class | 03 \gfﬁFS' \{)ﬁﬁFg V05.|§+ Vegs - 0.35 \gf%Fs* ng7 \(’)Tg; 81 | -8.1
SSTL-2 Class Il 03 | e | Ve | Vooor |y g5 | Y| Sme l TTE | 64| 164
SSTL-18 Class | 03 ngEs \éRfE; V05.|§+ Vags - 0.25 V(;Eg 8’1{75 3’27‘; 67 | -6.7
SSTL-18 Class I 03 | s | ded | Vooo® | yo05 | VREd | gog | V00T | 134 | 134
SSTL-15 Class | 03 V8E1F Vgﬁ;* V05.|§+ Vegr - 0175 \éﬁf;; 3020; ?/Cil’; 8 | -8
SSTL-15 Class I 03 | Veero | ek | Vooot |y 075 | R S'CZC; gfc.: 16 | 16
HSTL-18 Class | 03 V8E1F Vgﬁ;* VC&'g* Vegs-02 |Vegr+02| 04 V%C'g 8 | -8
HSTL-18 Class Il 03 V5E1F Vgﬁ* VC&'g* Vegr-02 | Vegr+02| 04 V%C'g 16 | 16
HSTL-15 Class | 03 V8E1F Vgﬁ;* VC&'g* Vegs-02 |Vegr+02| 04 V%C'g 8 | -8
HSTL-15 Class Il 03 V5E1F Vgﬁ* VC&'g* Vegr-02 | Vegr+02| 04 V%C'g 16 | 16
HSTL-12 Class | ~0.15 V&%FS' ng(;a* Vgﬂ%* Vegs - 0.15 \’Oﬁ%g 0\)(2;2: OVZZOX 8 | -8
HSTL-12 Class Il 015 V&%FS' VSF(;S* VS.C;O; Veer - 0.15 \GR.E1F5+ Ovizox OVZS.OX 14 | -14

Table 1-27. Single-Ended SSTL and HSTL 1/0 Standards Signal Specifications for Arria Il GZ Devices (Part 1 of 2)

Table 1-27 lists the single-ended SSTL and HSTL I/O standard signal specifications
for Arria II GZ devices.

Vioe) (V) Vinoe) (V) Vicac) (V) | Vinagy (V) | Vo (V) | Vou (V) | |
1/0 Standard ( n?ll\) ( n‘]’;'\)
Min Max Min Max Max Min Max Min

_ . Veer- | Vrert | Vocio+ VRer - VRer + Vit - Vit + -
SSTL-2 Class | 03 | 045 | 045 | 03 | 031 031 | o057 | os7 | 81 | 81

R _ Veer- | Veer+ | Vocio+ VRer - Vier + Vg - Vit + _
$5TL-2 Class |l 03 | 095 | 015 | 03 | 03 031 | o076 | o076 | 162 | 162

. - Veer- | Vrert | Vocio+ VRer - VRer + Vit - Vit + .
SSTL-18 Class | 03 | 0425 | 0125 | 03 0.25 025 | 0475 | 0475 | 87 | B7

_ _ Veer- | Veer+ | Vecio+ VRer - Vrer + Veeo - _
SSTL-18 Class 1 0.3 0425 | 01925 03 0.95 0.25 0.28 0.28 134 13.4

_ . VREF - VREF + . VREF - VREF + 02 X 08 X _
SSTL-15 Class | 01 | 01 0.175 0175 | Vewo | Vewo | ° 8
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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.

Arria | Device Handbook Volume 3: Device Datasheet and Addendum

December 2013  Altera Corporation



http://www.altera.com/literature/hb/qts/qts_qii53013.pdf
http://www.altera.com/literature/ug/ug_epe.pdf?GSA_pos=5&WT.oss_r=1&WT.oss=powerplay early power estimator
http://www.altera.com/literature/ug/ug_epe.pdf?GSA_pos=5&WT.oss_r=1&WT.oss=powerplay early power estimator

WNPUSPPY PUE 193YSEIR(Q 991A9( i€ SWN|OA YOOGPUBH 891A9( || BLUY

uonelodion iy €10z Jaqwaosg

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
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$a91naQ || BLAY 10} 13aysejeq asinag ;L Jaydeys



WNPUSPPY PUE 193YSEIR(Q 991A9( i€ SWN|OA YOOGPUBH 891A9( || BLUY

uonelodion iy €10z Jaqwaosg

Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 6 of 7)

Symbol/
Description

Condition

13

C4

C5and I5

C6

Typ

Max

Typ

Max

Typ

Max

Typ

Unit
Max

Intra-
differential pair
skew

15

15

15

15 ps

Intra-transceiver
block skew

PCle x4

120

120

120

120 ps

Inter-transceiver
block skew

PCle x8

300

300

300

300 ps

CMU PLLO and CMU PLL1

CMU PLL lock
time from
CMUPLL _
reset
deassertion

100

100

100

100 us

PLD-Transceiver Interface

Interface speed

25

320

25

240

25

240

25

| 200 | MHz

Sol1sHajoRIRYY BUIIUMS
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Table 1-34. Transceiver Specifications for Arria Il GX Devices (Note 1) (Part 7 of 7)

Symbol/ Condition I3 C4 C5 and 15 C6 Unit
Description : : ; ;
Min Typ Max Min Typ Max Min Typ Max Min Typ Max
Digital reset . - ,
pulse width Minimum is 2 parallel clock cycles

Notes to Table 1-34:
(1) For AC-coupled links, the on-chip biasing circuit is switched off before and during configuration. Ensure that input specifications are not violated during this period.
(2) The rise/fall time is specified from 20% to 80%.

(3) To calculate the REFCLK rms phase jitter requirement at reference clock frequencies other than 100 MHz, use the following formula:
REFCLK rms phase jitter at f (MHz) = REFCLK rms phase jitter at 100 MHz * 100/.

(4) The minimum reconfig clk frequency is 2.5 MHz if the transceiver channel is configured in Transmitter only mode. The minimum reconfig clk frequency is 37.5 MHz if the transceiver channel is
configured in Receiver only or Receiver and Transmitter mode. For more information, refer to AN 558: Implementing Dynamic Reconfiguration in Arria Il Devices.

(5) If your design uses more than one dynamic reconfiguration controller instances (altgx_reconfig) to control the transceiver channels (altgx) physically located on the same side of the device, and if
you use different reconfig clk sources for these altgx reconfig instances, the delta time between any two of these reconfig clk sources becoming stable must not exceed the maximum
specification listed.

The device cannot tolerate prolonged operation at this absolute maximum.

You must use the 1.1-V RX Vg setting if the input serial data standard is LVDS and the link is DC-coupled.

The rate matcher supports only up to +300 parts per million (ppm).

Time taken to rx pll locked goes high from rx_analogreset de-assertion. Refer to Figure 1-1.

The time in which the CDR must be kept in lock-to-reference mode after rx_pll locked goes high and before rx_locktodata is asserted in manual mode. Refer to Figure 1-1.
The time taken to recover valid data after the rx_locktodata signal is asserted in manual mode. Refer to Figure 1-1.

The time taken to recover valid data after the rx_freglocked signal goes high in automatic mode. Refer to Figure 1-2.

To support data rates lower than the minimum specification through oversampling, use the CDR in LTR mode only.

sonsuaioeiey) Bulyoumg
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Table 1-35. Transceiver Specifications for Arria Il GZ Devices (Part 3 of 5)

Symhol/ o —CG3 and -I3 (7) —C4 and -14 )
Descrintion Conditions Unit
P Min | Typ Max Min | Typ Max
Receiver DG Couplin For more information about receiver DC coupling support, refer to the
piing — “DC-Coupled Links” section in the Transceiver Architecture for Arria Il
Support )
Devices chapter.
85-Q setting 85+ 20% 85+ 20% Q
Differential on-chip 100—-Q setting 100 + 20% 100 + 20% Q
termination resistors 120-Q setting 120 + 20% 120 + 20% Q
150-Q setting 150 + 20% 150 + 20% Q
PCle (Gen 1 and
Gen 2),
XAUI,
Differential and Hisigs,
| gren;a arll common CEl SR/LR, Compliant _
modade return 10Ss SRIO SR/LR,
CPRI LV/HV,
0BSAI,
SATA
Programmable PPM .
detector (9) + 62.5, 100, 125, 200, 250, 300, 500, 1,000 ppm
Run length — — — 200 — — 200 ul
Programmable equalization — — — 16 — — 16 dB
tir (10) — — — 75 — — 75 us
tirR_Lto_Manual (77) — 15 — — 15 — — Hs
tiro_Manual (72) — — — 4000 — — 4000 ns
tro_aute (73) — — — 4000 — — 4000 ns
PCle Gen1 2.0-35 MHz
PCle Gen2 40 - 65 MHz
(OIF) CEI PHY at i
6.375 Gbps 20-35 MHz
Receiver CDR XAUI 10-18 MHz
3 dB Bandwidth in SRI0 1.25 Gbps 10-18 MHz
lock-to-data (LTD) mode SRI0 2.5 Gbps 10-18 MHz
SRIO 3.125 Gbps 6-10 MHz
GIGE 6-10 MHz
SONET 0C12 3-6 MHz
SONET 0C48 14-19 MHz
Receiver buffer and CDR rfe,con
offset cancellation time (per — — — 17000 — — 17000 119];
channel) c
cycles
DC Gain Setting=0| — — — — dB
Programmable DC gain DC Gain Setting = 1 — — — — dB
DC Gain Setting =2 — — — — dB
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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
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Figure 1-2 shows the lock time parameters in automatic mode.

Figure 1-2. Lock Time Parameters for Automatic Mode
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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 (Note 1) (Part 10 of 10)

13 C4 C5, 15 C6
D:svcl:l:im::{m Conditions Unit
P Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max

Jitter frequency =

21.8 KHz >8.5 >8.5 >8.5 >85 ul
Sinusoidal jitter | Pattern = CJPAT
tolerance at Jitter frequency =
3072 Mbps 1843.2 KHz to 20

MHz >0.1 >0.1 >0.1 >0.1 ul
Pattern = CJPAT

Notes to Table 1-40:

(
(2)
3)
(4)
(®)
(6)
)
(8)
(9)
(10
(1
(12

1
1

1) Dedicated refclk pins are 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 XAUI are compliant to the IEEE802.3ae-2002 Specification.
The jitter numbers for PCle are compliant to the PCle Base Specification 2.0.

The jitter numbers for SRIO are compliant to the RapidlO Specification 1.3.

The jitter numbers for GIGE are compliant to the IEEE802.3-2002 Specification.
The jitter numbers for HiGig are compliant to the IEEE802.3ae-2002 Specification.
The HD-SDI and 3G-SDI jitter numbers are compliant to the SMPTE292M and SMPTE424M Specifications.
Arria Il PCle receivers are compliant to this specification provided the VTX_CM-DC-ACTIVEIDLE-DELTA of the upstream transmitter is less than 50 mV.
10) The jitter numbers for Serial Advanced Technology Attachment (SATA) are compliant to the Serial ATA Revision 3.0 Specification.
) The jitter numbers for Common Public Radio Interface (CPRI) are compliant to the CPRI Specification V3.0.
) The jitter numbers for Open Base Station Architecture Initiative (OBSAI) are compliant to the OBSAI RP3 Specification V4.1.

Table 141 lists the transceiver jitter specifications for all supported protocols for
Arria II GZ devices.

Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part1 of 7)

Pattern = PRBS15

svmbul/ c d't' —(:3 and _|3 —04 and —|4 U _t
Description onditions . : i
Min Typ Max Min Typ Max
SONET/SDH Transmit Jitter Generation (3)
Peak-to-peak jitter at _ . . . .
622.08 Mbps Pattern = PRBS15 0.1 0.1 ul
RMS jitter at 622.08 Mbps Pattern = PRBS15 — — 0.01 — — 0.01 ul
Peak-to-peak jitter at 2488.32 Pattern = PRBS15 . . 0.1 . . 0.1 ul
Mbps
RMS jitter at 2488.32 Mbps Pattern = PRBS15 — — 0.01 — — 0.01 ul
SONET/SDH Receiver Jitter Tolerance (3)
Jitter frequency = 0.03 KHz
>15 >15 ul
Pattern = PRBS15
Jitter frequency =
Jitter tolerance at 622.08 Mbps 25 KHZ >1.5 >15 ul
Pattern = PRBS15
Jitter frequency = 250 KHz
>0.15 >0.15 ul
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Table 1-49 lists the embedded memory block specifications for Arria II GZ devices.

Table 1-49. Emhedded Memory Block Performance Specifications for Arria Il GZ Devices (Note 1)

Resources Used Performance
Memory Wode ALUTs TI\’,I'L‘";;:';‘ €3 13 c4 w |
Single port 64 x 10 0 1 500 500 450 450 MHz
Simple dual-port 32 x 20 0 1 500 500 450 450 MHz
'\;'ZL)AB Simple dual-port 64 x 10 0 1 500 | 500 | 450 | 450 | MHz
ROM 64 x 10 0 1 500 500 450 450 MHz
ROM 32 x 20 0 1 500 500 450 450 MHz
Single-port 256 x 36 0 1 540 540 475 475 MHz
Simple dual-port 256 x 36 0 1 490 490 420 420 MHz
Simple dual-port 256 x 36, with the
read-during-write option set to Old 0 1 340 340 300 300 MHz
Data
True dual port 512 x 18 0 1 430 430 370 370 MHz
gl:gtz(k 2) True dua!-port 512 x 18, with the
read-during-write option set to Old 0 1 335 335 290 290 MHz
Data
ROM 1 Port 0 1 540 540 475 475 MHz
ROM 2 Port 0 1 540 540 475 475 MHz
Min Pulse Width (clock high time) — — 800 800 850 850 ps
Min Pulse Width (clock low time) — — 625 625 690 690 ps
Single-port 2K x 72 0 1 440 400 380 350 MHz
Simple dual-port 2K x 72 0 1 435 375 385 325 MHz
Simple dual-port 2K x 72, with the
read-during-write option set to Old 0 1 240 225 205 200 MHz
Data
Simple dual-port 2K x 64 (with ECC) 0 1 300 295 255 250 MHz
M144K | True dual-port 4K x 36 0 1 375 350 330 310 MHz
Block (2) | True dual-port 4K x 36, with the
read-during-write option set to Old 0 1 230 225 205 200 MHz
Data
ROM 1 Port 0 1 500 450 435 420 MHz
ROM 2 Port 0 1 465 425 400 400 MHz
Min Pulse Width (clock high time) — — 755 860 860 950 ps
Min Pulse Width (clock low time) — — 625 690 690 690 ps

Notes to Table 1-48:

(1) To achieve the maximum memory block performance, use a memory block clock that comes through global clock routing from an on-chip PLL
set to 50% output duty cycle. Use the Quartus Il software to report timing for this and other memory block clocking schemes.

(2) When you use the error detection CRC feature, there is no degradation in Fyy.
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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 1-53. 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 1-60 lists the DQS phase shift error for Arria II GX devices.

Table 1-60. DQS Phase Shift Error Specification for DLL-Delayed Clock (tpgs pserg) for Arria Il GX
Devices (Note 1)

Number of DQS Delay Buffer C4 13, C5, 15 C6 Unit
1 26 30 36 ps
2 52 60 72 ps
3 78 90 108 ps
4 104 120 144 ps

Note to Table 1-60:
(1) This error specification is the absolute maximum and minimum error. For example, skew on three DQS delay

buffers in a C4 speed grade is = 78 ps or + 39 ps.
Table 1-61 lists the DQS phase shift error for Arria Il GZ devices.

Table 1-61. DQS Phase Shift Error Specification for DLL-Delayed Clock (tpgs pserg) for Arria Il GZ
Devices (Note 1)

Number of DQS Delay Buffer -3 -4 Unit
1 28 30 ps
2 56 60 ps
3 84 90 ps
4 112 120 ps

Note to Table 1-61:
(1) This error specification is the absolute maximum and minimum error. For example, skew on three DQS delay
buffers in a 3 speed grade is + 84 ps or + 42 ps.

Table 1-62 lists the memory output clock jitter specifications for Arria II GX devices.

Table 1-62. Memory Output Clock Jitter Specification for Arria Il GX Devices (Note 1), (2), (3)

Clock -4 -9 -5 .
Parameter Network Symbol Unit
Min Max Min Max Min Max
Clock period jitter Global tomioen) -100 100 -125 125 -125 125 ps
ﬁt{g're'to'cyc'e period | Global | tme | -200 | 200 | 250 | 250 | -250 | 250 | ps
Duty cycle jitter Global iirauty) -100 100 -125 125 -125 125 ps

Notes to Table 1-62:

(1) The memory output clock jitter measurements are for 200 consecutive clock cycles, as specified in the JEDEC DDR2/DDR3 SDRAM standard.

(2) The clock jitter specification applies to memory output clock pins generated using DDIO circuits clocked by a PLL output routed on a global
clock network.

(3) The memory output clock jitter stated in Table 1-62 is applicable when an input jitter of 30 ps is applied.
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I0E Programmable Delay
Table 1-66 lists the delay associated with each supported IOE programmable delay

chain for Arria II GX devices.

Table 1-66. 10E Programmable Delay for Arria Il GX Devices

Maximum Offset
Available | Minimum
Parameter | Settings | Offset Fast Model Slow Model Unit
(1) 2)
I3 C4 15 I3 C4 C5 15 Cé6
Output
enable pin 7 0 0.413 | 0.442 0.413 | 0.814 | 0.713 | 0.796 | 0.801 | 0.873 | ns
delay
Delay from
output 7 0 |0339| 0362 | 0339 | 0.671 | 0585 | 0.654 | 0.661 | 0.722 | ns
register to ' ’ ' ' ' ' ’ '
output pin
Input delay
from pin to 52 0 1.494 | 1.607 1494 | 2.895 | 2520 | 2.733 | 2775 | 2944 | ns
internal cell
Input delay
from pin to 52 0 1.493 | 1.607 1493 | 2.896 | 2503 | 2.732 | 2774 | 2944 | ns
input register
DQS bus to
inputregister 4 0 0.074 | 0.076 | 0.074 | 0.140 | 0.124 | 0.147 | 0.147 | 0.167 | ns
delay
Notes to Table 1-66:
(1) The available setting for every delay chain starts with zero and ends with the specified maximum number of settings.
(2) The minimum offset represented in the table does not include intrinsic delay.
Table 1-67 lists the IOE programmable delay settings for Arria II GZ devices.
Table 1-67. 10E Programmable Delay for Arria Il GZ Devices
Availabl Maximum Offset
vailable ..
p Minimum .
Parameter Set;l;}gs Offset (2) Fast Model Slow Model Unit
Industrial Commercial c3 13 C4
D1 15 0 0.462 0.505 0.795 0.801 0.857 0.864 ns
D2 7 0 0.234 0.232 0.372 0.371 0.407 0.405 ns
D3 7 0 1.700 1.769 2927 | 2948 | 3.157 | 3.178 ns
D4 15 0 0.508 0.554 0.882 0.889 0.952 0.959 ns
D5 15 0 0.472 0.500 0.799 | 0.817 0.875 0.882 ns
D6 6 0 0.186 0.195 0.319 | 0.321 0.345 0.347 ns

Notes to Table 1-67:

(1) You can set this value in the Quartus Il software by selecting D1, D2, D3, D4, D5, and D6 in the Assignment Name column.
Minimum offset does not include the intrinsic delay.

@)

Arria | Device Handbook Volume 3: Device Datasheet and Addendum

December 2013  Altera Corporation




