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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

Arria | Device Handbook Volume 3: Device Datasheet and Addendum December 2013  Altera Corporation



Chapter 1: Device Datasheet for Arria Il Devices
Electrical Characteristics

Recommended Operating Conditions

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

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

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

Table 1-5. Recommended Operating Conditions for Arria Il GX Devices (Note 1) (Part 1 of 2)
Symbol Description Condition Minimum Typical Maximum | Unit
Supplies power to the core, periphery, 1/0
Vee registers, PCle HIP block, and transceiver — 0.87 0.90 0.93 v
PCS
Veocs gitigplles power to the configuration RAM . 1.495 150 1575 v
Vecear Battery back-up power supply for design
. ) ) — 1.2 — 3.3 v
(2) security volatile key registers
N Supplies power to the 1/0 pre-drivers, — 3.135 3.3 3.465 v
CCPD | differential input buffers, and MSEL — 2.85 3.0 3.15 Vv
(%) circuitr
y — 2.375 2.5 2.625 Vv
— 3.135 3.3 3.465 v
— 2.85 3.0 3.15 v
y Suopii to the 1/0 banks (4) — 2.375 2.5 2.625 v
upplies power to the anks
el PPIES P — 1.71 18 1.89 v
— 1.425 15 1.575 )
— 1.14 1.2 1.26 V
—— ﬁEEphes power to the digital portions of the . 0.87 0.90 0.93 v
Supplies power to the analog portions of
Vieca pue | the PLL and device-wide power — 2.375 2.5 2.625 v
management circuitry
\ DC Input voltage — -0.5 — 3.6 v
Vo Output voltage — 0 — Veeio v
Veon Supplies power to the transceiver PMA L 9 375 95 9 625 Y
regulator
Supplies power to the transceiver PMA TX, .
Vool axs PMA RX, and clocking 1.045 1.1 1.155 v
Supplies power to the transceiver PMA .
Vec_axe output (TX) buffer 1.425 15 1.575 v
L Commercial 0 — 85 °C
T, Operating junction temperature -
Industrial —40 — 100 °C
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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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Table 1-23. Single-Ended 1/0 Standards for Arria Il GZ Devices (Part 2 of 2)

Vecio (V) Vi (V) Vi (V) Vo(V) | Vou(V) I I
1/0 Standard ("':‘L\) (nlllf\)
Min Typ Max Min Max Min Max Max Min

0.35x | 0.65x | Vggo+ | 0.25x 0.75 x

1.2V 1.14 1.2 1.26 -0.3 2 -2
Vecio | Vecio 0.3 Vecio Veeio

3.0-V PCl 285 | 3 | 315 | — | 93x | 0dx i a0 | OTx Fhg vool 15 | -05
VCClO VCClO VCClO

30-VPCIX | 285 | 3 | 345 | — | 030x | 05t O hgg viol 15 | -05
Vecio | Vecio Vecio

Table 1-24 lists the single-ended SSTL and HSTL I/O reference voltage specifications
for Arria II GX devices.

Table 1-24. Single-Ended SSTL and HSTL 1/0 Reference Voltage Specifications for Arria Il GX Devices

Veeio (V) Vier (V) Vir (V)
1/0 Standard
Min Typ Max Min Typ Max Min Typ Max
R 0.49 x 0.51 x VREF - VREF +
SSTL-2 Class I, Il 2375 | 25 | 2625 | "7 |05xVego| o oo Vrer e
. Vier - Vier +
SSTL-18 Class I, Il 1.71 18 | 189 | 0833 0.9 0969 | 5, Vrgr e
SSTL-15Class I, Il | 1425 | 15 | 1575 | 947% |05xvgy,| 023% | 047x | 05x | 0.53x
Veeio Veeio Veeio Veeio Veeio
HSTL-18 Class I, II 1.71 1.8 | 1.89 0.85 0.9 0.95 0.85 0.9 0.95
HSTL-15 Class I, II 1425 | 15 | 1575 0.71 0.75 0.79 0.71 0.75 0.79
HSTL-12 Class I, II 114 | 12 | 126 0\'/48 * 105 x Vo 0\'/52 X — Vecio/2 —
CClo CClo

Table 1-25 lists the single-ended SSTL and HSTL I/O reference voltage specifications
for Arria II GZ devices.

Table 1-25. Single-Ended SSTL and HSTL 1/0 Reference Voltage Specifications for Arria Il GZ Devices

Veeio (V) Vier (V) Vi (V)
1/0 Standard
Min Typ Max Min Typ Max Min Typ Max
_ 049 X 051 X VREF - VREF +
SSTL-2 Class I, Il 2375 | 25 | 2625 | " F | 05xVeao | o C | 0 Vrer e
. Vier - Vier +
SSTL-18 Class |, Il 171 | 18 | 189 | 0.833 0.9 0969 | Vrer e
SSTL-15 Class |, Il 1425 | 15 | 1575 | 047 |o5uvgo| 0237 | 0ATx |y 0.3 x
Vecio Vecio Vecio Veeio
HSTL-18 Class I, II 171 | 1.8 | 1.89 0.85 0.9 0.95 — Vecio/2 —
HSTL-15 Class I, II 1425 | 15 | 1575 | 0.68 0.75 0.9 — Vecio/2 —
HSTL12 Class il | 144 | 12 | 126 | %% |05xVgo| %% | — | Vo2 | —
VCCIO VCCIO
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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

$a31na || LAY 10} }3ayseleq aainag :| 1ajdeys
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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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Table 1-39. Transmitter Pre-Emphasis Levels for Arria Il GZ Devices (Part 2 of 2)
Pre- Vgp Setting
Emphasis
1st
Post-Tap 0 1 2 3 4 5 6 7
Setting
29 N/A N/A N/A 12.5 9.6 7.7 6.3 4.3
30 N/A N/A N/A N/A 114 7.4 N/A
31 N/A N/A N/A N/A 12.9 10 8.2 N/A
Table 1-40 lists the transceiver jitter specifications for all supported protocols for
Arria IT GX devices.
Tahle 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 1 of 10)
Symhol/ Coniti 13 C4 C5, 15 C6 Unit
Description onditions . : : . ni
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
SONET/SDH Transmit Jitter Generation (2)
Peak-to-peak _
jitter at s ol — ot == ot | —=|—=]o1t|=]|=o01]u
622.08 Mbps
RMS jitter at Pattern = | o o o
622.08 Mbps PRBS15 0.01 0.01 0.01 0.01 | Ul
Peak-to-peak _
jitter at e = ot == ot | =] =01t |=|=o1]u
2488.32 Mbps
RMS jitter at Pattern = | o o o
2488.32 Mbps PRBS15 0.01 0.01 0.01 0.01 | Ul
SONET/SDH Receiver Jitter Tolerance (2)
Jitter frequency =
0.03 KHz > 15 >15 >15 > 15 ul
Pattern = PRBS15
Jitter tolerance at Jitter frequency =
25 KHZ
622.08 Mbps >15 >15 >1.5 >15 ul
Pattern = PRBS15
Jitter frequency =
250 KHz >0.15 >0.15 >0.15 >0.15 ul
Pattern = PRBS15

December 2013  Altera Corporation

Arria Il Device Handbook Volume 3: Device Datasheet and Addendum




1-42

Chapter 1: Device Datasheet for Arria Il Devices
Switching Characteristics

Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 6 of 10)

1.5 Gbps (G1)

Symbol/ Conditions ® o 6.5 ce Unit
Description . . . .
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
Jitter frequency =
20 KHz
Data rate = >1 >1 >1 >1 ul
1.485 Gbps (HD)
Pattern = 75%
color bar
Jitter frequency =
. I 100 KHz
Sinusoidal jitter N
tolerance Datg;‘: (_H1D.)485 502 502 502 502 ul
(peak-to-peak) Pattern = 75%
color bar
Jitter frequency =
148.5 MHz
Data rate = >0.2 >0.2 >0.2 >0.2 ul
1.485 Gbps (HD)
Pattern =75%
color bar
SATA Transmit Jitter Generation (70)
Total jitter at Compliance | . . |
15 Gbps (G1) pattern 0.55 0.55 0.55 0.55 | Ul
Deterministic .
jitter at 15 Gbps | ComPliance 1) oas | | | 035 | — | — | 035 | — | — | 035 | Ul
pattern
(61)
Total jitter at Compliance . . | . |
3.0 Gbps (G2) pattern 0.55 0.55 0.55 0.55 | Ul
Deterministic .
jitter at 3.0 Gbps | CoMPliance ) oas | | | 035 | — | — | 035 | — | — | 035 | Ul
pattern
(G2)
Total jitter at Compliance | N R e A A A A R S
6.0 Gbps (G3) pattern 0.52 ul
Random jitter at Compliance SN AR 708 (R VU A IR U A I R R T
6.0 Gbps (G3) pattern '
SATA Receiver Jitter Tolerance (70)
Total jitter .
tolerance at complance > 0.65 > 0.65 5 0.65 > 065 ul
1.5 Gbps (G1) P
Deterministic Combliance
jitter tolerance at a?tern >0.35 >0.35 >0.35 >0.35 ul
1.5 Gbps (G1) P
SSC modulation .
frequency at Compliance 33 33 33 33 kHz
pattern
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Table 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part2 of 7)
Symhol/ Coniti -C3 and -I3 -C4 and -14 Unit
Description onditions . - ni
Min Typ Max Min Typ Max
Jitter frequency = 0.06 KHz
>15 >15 ul
Pattern = PRBS15
Jitter frequency = 100 KHZ
>15 >1.5 ul
Pattern = PRBS15
Jitter tolerance at 2488.32 Mbps Jitter frequency =
1 MHz >0.15 >0.15 ul
Pattern = PRBS15
Jitter frequency = 10 MHz
>0.15 >0.15 ul
Pattern = PRBS15
Fibre Channel Transmit Jitter Generation (4), (5)
Total jitter FC-1 Pattern = CRPAT — — 0.23 — — 0.23 ul
Deterministic jitter FC-1 Pattern = CRPAT — — 0.11 — — 0.11 ul
Total jitter FC-2 Pattern = CRPAT — — 0.33 — — 0.33 ul
Deterministic jitter FC-2 Pattern = CRPAT — — 0.2 — — 0.2 ul
Total jitter FC-4 Pattern = CRPAT — — 0.52 — — 0.52 ul
Deterministic jitter FC-4 Pattern = CRPAT — — 0.33 — — 0.33 ul
Fibre Channel Receiver Jitter Tolerance (4), (6)
Deterministic jitter FC-1 Pattern = CJTPAT >0.37 >0.37 ul
nandom jiter Pattern = CJTPAT >0.31 > 0.31 u
) o Fc/25000 >1.5 >15 ul
Sinusoidal jitter FC-1
Fc/1667 >0.1 >0.1 ul
Deterministic jitter FC-2 Pattern = CJTPAT >0.33 >0.33 ul
nandom jiter Pattern = CJTPAT 5029 5029 ul
) —_ Fc/25000 >1.5 >1.5 ul
Sinusoidal jitter FC-2
Fc/1667 >0.1 >0.1 ul
Deterministic jitter FC-4 Pattern = CJTPAT >0.33 >0.33 ul
Random jitter FC-4 Pattern = CJTPAT >0.29 >0.29 ul
) - Fc/25000 >1.5 >15 ul
Sinusoidal jitter FC-4
Fc/1667 >0.1 >0.1 ul
XAUI Transmit Jitter Generation (7)
Total jitter at 3.125 Gbps Pattern = CJPAT — — 0.3 — — 0.3 ul
Deterministic jitter at _ o . . .
3.125 Gbps Pattern = CJPAT 0.17 017 ul
XAUI Receiver Jitter Tolerance (7)
Total jitter — > 0.65 >0.65 ul
Deterministic jitter — >0.37 >0.37 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 1-41. Transceiver Block Jitter Specifications for Arria Il GZ Devices (Note 1), (2) (Part5 of 7)

Symbol/
Description

Conditions

—C3 and -I3

—C4 and -14

Typ

Max

Typ

Max

Unit

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

>0.5

ul

Sinusoidal jitter tolerance (peak-
to-peak)

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

> 0.05

ul

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

>0.05

ul

SDI Transmitter Jitter Generation

(12)

Alignment jitter

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

0.2

0.2

(peak-to-peak)

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

0.3

0.3

ul

SDI Receiver Jitter Tolerance (72)

Jitter frequency = 15 KHz

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

>2

>2

ul

Sinusoidal jitter tolerance (peak-
to-peak)

Jitter frequency = 100 KHz

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

>0.3

>0.3

ul

Jitter frequency = 148.5 MHz

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

>0.3

>0.3

ul

Jitter frequency = 20 KHz

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

>1

>1

ul

Sinusoidal jitter tolerance (peak-
to-peak)

Jitter frequency = 100 KHz

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

>0.2

>0.2

ul

Jitter frequency = 148.5 MHz

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

>0.2

>0.2

ul

SAS Transmit Jitter Generation (73)

Total jitter at 1.5 Gbps (G1)

Pattern = CJPAT

0.55

0.55

Ul

Deterministic jitter at 1.5 Gbps
(G1)

Pattern = CJPAT

0.35

0.35

ul

Total jitter at 3.0 Gbps (G2)

Pattern = CJPAT

0.55

0.55

Ul
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Table 1-44. PLL Specifications for Arria Il GX Devices (Part 3 of 3)

Symbol Min Typ Max Unit
teasc. Period Jitter for dedicated clock output in cascaded PLLs . . )
OUTJITTER_ (FOUT >100 MHZ) 425 ps (p p)
EEE?&‘ Period Jitter for dedicated clock output in cascaded PLLs . . 425 mUl (p-p)
) (7) | (FOUT <100 MHy) ' PP

Notes to Table 1-44:

(1) fiyis limited by the 1/0 fyax.

(2) The VCO frequency reported by the Quartus Il software in the PLL summary section of the compilation report takes into consideration the VCO
post-scale counter K value. Therefore, if the counter K has a value of 2, the frequency reported can be lower than the f,¢q specification.

(3) A high-input jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean-clock source, which is
less than 200 ps.

(4) Fgeris fIN/N when N =1.
(5) This specification is limited by the lower of the two: 1/0 fyax or four Of the PLL.
(6) Peak-to-peak jitter with a probability level of 10-12 (14 sigma, 99.99999999974404% confidence level). The output jitter specification applies

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 1-62 on page 1-70.

(7) 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

Table 1-45 lists the PLL specifications for Arria II GZ devices when operating in both
the commercial junction temperature range (0° to 85°C) and the industrial junction

temperature range (-40° to 100°C).

Table 1-45. PLL Specifications for Arria Il GZ Devices (Part 1 of 2)

Symbol Parameter Min Typ Max Unit
" Input clock frequency (—3 speed grade) — 717 (1) MHz
Input clock frequency (—4 speed grade) — 717 (1) MHz
finerD Input frequency to the PFD — 325 MHz
o PLL VCO operating range (—3 speed grade) 600 — 1,300 MHz
PLL VCO operating range (—4 speed grade) 600 — 1,300 MHz
tenouTy Input clock or external feedback clock input duty cycle 40 — 60 %
tput fr ncy for internal global or regional clock
. ?—USZL:)eeg%urgd?)/ 0 | ernal global o eglo al cloc . . 700 (2) MHz
?_lzt[;l:)tegrg%urgggy)/ for internal global or regional clock . . 500 (2) MHz
four ext Output frequency for external clock output (-3 speed grade) | — — 7 (2) MHz
- Output frequency for external clock output (—4 speed grade) | — — 717 (2) MHz
toutouty Duty cycle for external clock output (when set to 50%) 45 50 55 %
trcomp External feedback clock compensation time — — 10 ns
tconFIGPLL Time required to reconfigure scan chain — 3.5 — sg:;cr:glsk
tcoNFIGPRASE Time required to reconfigure phase shift — 1 — ch;Cr}glsk
fscancik scanclk frequency — — 100 MHz
Lok Time required to lock from end-of-device configuration or . . 1 ms
de-assertion of areset
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Table 1-47. DSP Block Performance Specifications for Arria Il GZ Devices (Note 1) (Part 2 of 2)

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

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

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

Table 1-48. Embedded Memory Block Performance Specifications for Arria Il GX Devices
Resources Used Performance
Memory Mode Embedded Unit
ALUTs Memory 13 Ca C5,15 C6
Memory Single port 64 x 10 0 1 450 500 450 378 MHz
Logic Simple dual-port 32 x 20 single 0 1 970 500 450 378 MHz
Array clock
Block : _ :
(MLAB) Ellg;ile dual-port 64 x 10 single 0 1 498 500 450 378 MHz
Single-port 256 x 36 0 1 360 400 360 310 MHz
Single-port 256 x 36, with the
read-during-write option set to 0 1 250 280 250 210 MHz
0ld Data
g:-rr}lple dual-port 256 x 36 single 0 1 360 400 360 310 MHz
Single-port 256 x 36 single CLK,
MIK with the read-during-write option 0 1 250 | 280 | 250 210 | MHz
Block set to Old Data
True dual port 512 x 18 single CLK 0 1 360 400 360 310 MHz
True dual-port 512 x 18 single CLK,
with the read-during-write option 0 1 250 280 250 210 MHz
set to Old Data
Min Pulse Width (clock high time) — — 900 850 950 1130 ps
Min Pulse Width (clock low time) — — 730 690 770 920 ps
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Table 1-49 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 3 of 4)

Symbol

Conditions

13

C4

5,15

C6

Max

Max

Min Max

Max

Unit

trx_ymrer (4)

True LVDS with
dedicated
SERDES
(data rate
600-1,250
Mbps)

175

175

— 225

300

ps

True LVDS with
dedicated
SERDES
(data rate

< 600 Mbps)

0.105

0.105

— 0.135

0.18

ul

True LVDS and
emulated
LVDS_E_3R
with logic
elements as
SERDES (data
rate 600
— 945 Mbps)

260

260

— 300

350

ps

True LVDS and
emulated
LVDS_E_3R
with logic
elements as
SERDES
(data rate
< 600 Mbps)

0.16

0.16

— 0.18

0.21

ul

trx_nco

True LVDS and
emulated
LVDS_E_3R

45

55

45

95

45 55

45

55

%

triseand tea

True LVDS and
emulated
LVDS_E 3R

200

200

— 225

250

ps

TCCS

True LVDS (5)

150

150

— 175

200

ps

Emulated
LVDS_E_3R

200

200

— 250

300

ps

Receiver (6)

True differential
I/0 standards -

fusorora (data
rate)

SERDES factor
J=31t010

150

1250

150

1250

150 1050

150

840

Mbps
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Table 1-55. DPA Lock Time Specifications for Arria Il Devices (Note 1), (2), (3)

Number of Data Number of
.. Transitions in One Repetitions per .
Standard Training Pattern Repetition of the 256 Data Maximum
Training Pattern Transitions (4)
SPI-4 00000000001111111111 2 128 640 data transitions
) 00001111 2 128 640 data transitions
Parallel Rapid 1/0 —
10010000 4 64 640 data transitions
) 10101010 8 32 640 data transitions
Miscellaneous —
01010101 8 32 640 data transitions

Notes to Table 1-55:

(1) The DPA lock time is for one channel.

(2) One data transition is defined as a 0-to-1 or 1-to-0 transition.

(3) The DPA lock time stated in the table applies to both commercial and industrial grade.

(4) This is the number of repetitions for the stated training pattern to achieve the 256 data transitions.

Figure 1-5 shows the LVDS soft-CDR/DPA sinusoidal jitter tolerance specification for
Arria II GZ devices at a data rate less than 1.25 Gbps and all the Arria II GX devices.

Figure 1-5. LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for All Arria Il GX Devices and for Arria Il GZ
Devices at a Data Rate less than 1.25 Ghps

Sinusoidal Jitter Amplitude (Ul)
A

01 |- - 0 0 - - - - -~
P-P

P Jitter Frequency (Hz)
baud/1667 20,000,000
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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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Table 1-68. Glossary (Part 3 of 4)

Letter Subject Definitions
The period of time during which the data must be valid in order to capture it correctly. The setup
and hold times determine the ideal strobe position within the sampling window:
Timing Diagram
SW (sampling
window) Bit Time
0.5x TCCS RSKM Sampling Window RSKM 0.5x TCCS
SW)
The JEDEC standard for SSTL and HSTL /0 standards define both the AC and DG input signal
values. The AC values indicate the voltage levels at which the receiver must meet its timing
specifications. The DC values indicate the voltage levels at which the final logic state of the
receiver is unambiguously defined. After the receiver input has crossed the AC value, the receiver
changes to the new logic state.
The new logic state is then maintained as long as the input stays beyond the AC threshold. This
S approach is intended to provide predictable receiver timing in the presence of input waveform
ringing:
Single-Ended Voltage Referenced I/0 Standard
Single-ended
Voltage
Referenced /0 I 4o e
Standard
----- e
Vinac)
\ !
\ / VIH(DC)
VIL(DC)
ViLac)
_____ o
““““““““““““““““““““““““““““““““““““““““““““““““““““ Vss
i High-speed receiver and transmitter input and output clock period.
(T(gl(;inel-to- The timing difference between the fastest and slowest output edges, including tco variation and
clock skew, across channels driven by the same PLL. The clock is included in the TCCS
channel- o . . N
skew) measurement (refer to the Timing Diagram figure under S in this table).
High-speed I/0 block: Duty cycle on the high-speed transmitter output clock.
t Timing Unit Interval (TUI)
DUTY
T The timing budget allowed for skew, propagation delays, and data sampling window.
(TUI'= 1/(Receiver Input Clock Frequency Multiplication Factor) = t/w)
tralL Signal high-to-low transition time (80-20%)
tincey Cycle-to-cycle jitter tolerance on the PLL clock input.
toutrs 10 Period jitter on the general purpose 1/0 driven by a PLL.
toutps DC Period jitter on the dedicated clock output driven by a PLL.
trise Signal low-to-high transition time (20-80%).
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Table 1-68. Glossary (Part 4 of 4)

Letter Subject Definitions
Vemoe) DC common mode input voltage.
Viem Input common mode voltage: The common mode of the differential signal at the receiver.
Vip Input differential voltage swing: The difference in voltage between the positive and
complementary conductors of a differential transmission at the receiver.
Voirac) AC differential input voltage: Minimum AC input differential voltage required for switching.
Voiroe) DC differential input voltage: Minimum DG input differential voltage required for switching.
Vi Vol’gage input h.igh:. The minimum positive voltage applied to the input which is accepted by the
U, device as a logic high.
v Vikac) High-level AC input voltage.
Vinoe) High-level DC input voltage.
v, VoIt.age input Iqw: The maximum positive voltage applied to the input which is accepted by the
device as a logic low.
Viiac) Low-level AC input voltage.
Vi o) Low-level DC input voltage.
Vocm Output common mode voltage: The common mode of the differential signal at the transmitter.
Vo Output differential voltage swing: The difference in _volltage between the. positive and
complementary conductors of a differential transmission at the transmitter.
W,
X, ,
Y W High-speed I/0 block: The clock boost factor.
Z

Document Revision History

Table 1-69 lists the revision history for this chapter.

Tahle 1-69. Document Revision History (Part 1 of 2)

Date Version Changes
December 2013 4.4 Updated Table 1-34 and Table 1-35.
m Updated the Voo gxaur Operating conditions in Table 1-6.
m Finalized Arria Il GZ information in Table 1-20.
July 2012 4.3 e
m Added BLVDS specification in Table 1-32 and Table 1-33.
m Updated input and output waveforms in Table 1-68.
m Updated Table 1-32, Table 1-33, Table 1-34, Table 1-35, Table 1-40, Table 1-41,
December 2011 4.9 Table 1-54, and Table 1-67.
m Minor text edits.
m Added Table 1-60.
June 2011 A1 m Updated Table 1-32, Table 1-33, Table 1-38, Table 1-41, and Table 1-61.
m Updated the “Switching Characteristics” section introduction.
m Minor text edits.
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