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Electrical Characteristics
Table 1-2. Absolute Maximum Ratings for Arria Il GZ Devices (Part 2 of 2)

Symbol Description Minimum | Maximum Unit
Veea L Supplies transceiver high voltage power (left side) -0.5 3.75 v
Viea R Supplies transceiver high voltage power (right side) -0.5 3.75 vV
Vecrip L Supplies transceiver HIP digital power (left side) -0.5 1.35 v
Veer L Supplies receiver power (left side) -0.5 1.35 v
Vecr R Supplies receiver power (right side) -0.5 1.35 v
Veer L Supplies transmitter power (left side) -0.5 1.35 v
Veer R Supplies transmitter power (right side) -0.5 1.35 V
Veel axgin | Supplies power to the transceiver PMA TX, PMA RX, and clocking (left

- : -0.5 1.35 V
(1) side)
VoL gxern | Supplies power to the transceiver PMA TX, PMA RX, and clocking (right
- : -0.5 1.35 v
(1) side)
V(C;;H—GXBL” Supplies power to the transceiver PMA output (TX) buffer (left side) 0.5 1.8 v
V(%C)H—GXBR“ Supplies power to the transceiver PMA output (TX) buffer (right side) 05 1.8 Vv
T, Operating junction temperature -55 125 °C
Tst6 Storage temperature (no bias) -65 150 °C

Note to Table 1-2:
(1) n=0,1,0r2.
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Maximum Allowed Overshoot and Undershoot Voltage

During transitions, input signals may overshoot to the voltage shown in Table 1-3 and
undershoot to 2.0 V for magnitude of currents less than 100 mA and periods shorter

than 20 ns.

Table 1-3 lists the Arria Il GX and GZ maximum allowed input overshoot voltage and
the duration of the overshoot voltage as a percentage over the device lifetime. The
maximum allowed overshoot duration is specified as a percentage of high-time over
the lifetime of the device. A DC signal is equivalent to 100% duty cycle. For example,
a signal that overshoots to 4.3 V can only be at 4.3 V for 5.41% over the lifetime of the

device; for a device lifetime of 10 years, this amounts to 5.41/10ths of a year.
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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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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.
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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 1-30 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 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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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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Switching Characteristics

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
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Table 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 7) (Part 4 of 10)

Pattern = CJPAT

Symhol/ Coniti 13 C4 C5, 15 C6 Unit
Description onditions : : : . ni
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
Total jitter 0.27
Pattern = CRPAT | — — — | — 10279 | — | — [ 0279 | — | — | 0.279| UI
(peak-to-peak) 9
GIGE Receiver Jitter Tolerance (6)
Deterministic
jitter tolerance Pattern = CJPAT >04 >04 >04 >04 ul
(peak-to-peak)
Combined
deterministic and
random jitter Pattern = CJPAT > 0.66 > 0.66 > 0.66 > 0.66 ul
tolerance
(peak-to-peak)
HiGig Transmit Jitter Generation (7)
Deterministic Data rate =
jitter 3.75 Gbps — | — 017 | — | =017 | — | —]| — | —|—]| — | U
(peak-to-peak) Pattern = CJPAT
Total iitt Data rate =
otal jitter 3.75 Gbps — — — | = S — | = =
(peak-to-peak) p 0.35 0.35 ul
Pattern = CJPAT
HiGig Receiver Jitter Tolerance (7)
Deterministic Data rate =
jitter tolerance 3.75 Gbps >0.37 >0.37 — = = | =|=1] —=1u
(peak-to-peak) Pattern = CJPAT
Combined
deterministic and Data rate =
random jitter 3.75 Gbps >0.65 > 0.65 — =] — | =|=1—=1u
tolerance Pattern = CJPAT
(peak-to-peak)
Jitter frequency =
22.1 KHz
Data rate = >8.5 >8.5 — | — — — | — | — ul
3.75 Gbps
Pattern = CJPAT
Jitter frequency =
Sinusoidal jitter 1.875MHz
tolerance Data rate = >0.1 >0.1 — | — — — | — — ul
(peak-to-peak) 3.75 Ghps
Pattern = CJPAT
Jitter frequency =
20 MHz
Data rate = >0.1 >0.1 — | — — - — | — ul
3.75 Gbps
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Tahle 1-40. Transceiver Block Jitter Specifications for Arria Il GX Devices (Noie 1) (Part 7 of 10)
Symhol/ Coniti I3 C4 C5,15 C6 Unit
Description onditions : : : . i
Min | Typ | Max | Min {Typ| Max | Min | Typ | Max | Min | Typ | Max
SSC modulation .
deviation at Compliance 5700 5700 5700 5700 ppm
1.5 Gbps (G1) pattern
RX differential Comliance
skew at 1.5 Gbps P 80 80 80 80 pS
(G1) pattern
RX AC common Combliance
mode voltage at paftern 150 150 150 150 mV
1.5 Gbps (G1)
Total jitter Comliance
tolerance at pa?tern > 0.65 > 0.65 > 0.65 > 0.65 ul
3.0 Gbps (G2)
Deterministic .
jtter tolerance at C(’[;‘;ftg";gce 5035 5035 5035 5035 ul
3.0 Gbps (G2)
SSC modulation Compliance
frequency at paftem 33 33 33 33 KHz
3.0 Gbps (G2)
SSC modulation .
deviation at C(’[’J‘;ft'f'}";ﬂce 5700 5700 5700 5700 ppm
3.0 Gbps (G2)
RX differential Combliance
skew at 3.0 Gbps p 75 75 75 75 ps
(G2) pattern
RX AC common Combliance
mode voltage at paftem 150 150 150 150 mv
3.0 Gbps (G2)
Total jitter Compliance
tolerance at paftern > 0.60 > 0.60 > 0.60 > 0.60 ul
6.0 Gbps (G3)
Random jitter Combliance
tolerance at pa?tern >0.18 >0.18 >0.18 >0.18 ul
6.0 Gbps (G3)
SSC modulation .
frequency at C(’[;‘;ftg";ﬂce 33 33 33 33 kHz
6.0 Gbps (G3)
SSC modulation Compliance
deviation at p 5700 5700 5700 5700 ppm
6.0 Ghps (G3) pattern
RX differential .
skewat 6.0 Ghps |  COmPliance 30 30 30 30 bs
(G3) pattern
RX AC common Combliance
mode voltage at p 100 100 100 100 mV
pattern

6.0 Gbps (G3)
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Table 1-45. 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 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 1-57. External Memory Interface Specifications for Arria Il GX Devices (Part 2 of 2)

Frequency Frequency Range (MHz) Resolution | p0t° D®1a¥ | Number of
Mode 4 I3, C5, I5 C6 (°) (1) Delay Chains
270-410 270-380 270-320 36 High 10
320-450 320-410 320-370 45 High
Note to Table 1-57:
(1) Low indicates a 6-bit DQS delay setting; high indicates a 5-bit DQS delay setting.
Table 1-58 lists the DLL frequency range specifications for Arria II GZ devices.
Table 1-58. DLL Frequency Range Specifications for Arria Il GZ Devices
Frequency Range (MHz) DQS Delay Number of
Frequency Mode Available Phase Shift Buffer Mode Delay
-3 -4 (1) Chains

0 90-130 90-120 22.5°,45° 67.5°, 90° Low 16
1 120-170 120-160 30°, 60°, 90°, 120° Low 12
2 150-210 150-200 36°,72°,108°, 144° Low 10
3 180-260 180-240 45°,90°,135°, 180° Low 8
4 240-320 240-290 30°, 60°, 90°, 120° High 12
5 290-380 290-360 36°, 72°,108°, 144° High 10
6 360-450 360-450 45°,90°, 135°, 180° High 8
7 470-630 470-590 60°, 120°, 180°, 240° High 6

Note to Table 1-58:
(1)

Low indicates a 6-bit DQS delay setting; high indicates a 5-bit DQS delay setting.

Table 1-59 lists the DQS phase offset delay per stage for Arria Il GX devices.

Table 1-59. DQS Phase Offset Delay Per Setting for Arria Il GX Devices (Note 1), (2), (3)

Speed Grade Min Max Unit
C4 7.0 13.0 ps

13, C5, 15 7.0 15.0 ps
C6 8.5 18.0 ps

Notes to Table 1-59:

(1) The valid settings for phase offset are -64 to +63 for frequency modes 0 to 3 and -32 to +31 for frequency modes
410 5.

(2) The typical value equals the average of the minimum and maximum values.
(3) The delay settings are linear.
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Table 1-63 lists the memory output clock jitter specifications for Arria II GZ devices.

Tahle 1-63. Memory Output Clock Jitter Specification for Arria Il GZ Devices (Note 1), (2), (3)

Parameter Nﬂ:z::k Symbol - 3 - 4 Unit
Min Max Min Max
Clock period jitter Regional tirrpen) -55 55 -55 55 ps
Cycle-to-cycle period jitter Regional tormee) -110 110 -110 110 ps
Duty cycle jitter Regional [ -82.5 825 -82.5 82.5 ps
Clock period jitter Global tiir(pen) -82.5 825 -82.5 825 ps
Cycle-to-cycle period jitter Global tirmiee) -165 165 -165 165 ps
Duty cycle jitter Global timauy) -90 90 -90 90 ps

Notes to Table 1-63:

(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 differential signal-splitter and DDIO circuits clocked by a
PLL output routed on a regional or global clock network as specified. Altera recommends using regional clock networks whenever possible.

(3) The memory output clock jitter stated in Table 1-63 is applicable when an input jitter of 30 ps is applied.

Duty Cycle Distortion (DCD) Specifications
Table 1-64 lists the worst-case DCD specifications for Arria II GX devices.

Table 1-64. Duty Cycle Distortion on 1/0 Pins for Arria Il GX Devices (Note 1)

C4 13, C5, 15 (]
Symbol Unit
Min Max Min Max Min Max
Output Duty Cycle 45 55 45 55 45 55 %

Note to Table 1-64:
(1) The DCD specification applies to clock outputs from the PLL, global clock tree, IOE driving dedicated, and general
purpose I/0 pins.
Table 1-65 lists the worst-case DCD specifications for Arria Il GZ devices.

Table 1-65. Duty Cycle Distortion on 1/0 Pins for Arria Il GZ Devices (Note 1)

C3, 13 C4,14

Symbol Unit

Min Max Min Max

Output Duty Cycle 45 55 45 55 %

Note to Table 1-65:

(1) The DCD specification applies to clock outputs from the PLL, global clock tree, IOE driving dedicated, and general
purpose I/0 pins.
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Glossary
Table 1-68 lists the glossary for this chapter.

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

Letter Subject Definitions

Receiver Input Waveforms

Single-Ended Waveform

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

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

Letter Subject Definitions

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

™S X X
G, DI X X

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

TDO E X

PLL Specification parameters:
Diagram of PLL Specifications (7)

CLKOUT Pins

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

Notes:

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

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