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Table 5 lists the maximum allowed input overshoot voltage and the duration of the
overshoot voltage as a percentage of 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% of the duty cycle. For example, a signal that
overshoots to 3.95 V can be at 3.95 V for only ~21% over the lifetime of the device; for
a device lifetime of 10 years, the overshoot duration amounts to ~2 years.

Table 5. Maximum Allowed Overshoot During Transitions

Symbol Description Condition (V) Overslgt_lrtJI:uzgtuiooE as% Unit
3.8 100 %
3.85 64 %
3.9 36 %
3.95 21 %
Vi (AC) AC input voltage 4 12 %
4.05 7 %
41 4 %
415 2 %
4.2 1 %

Figure 1. Stratix V Device Overshoot Duration

DT Undershoot
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Table 6. Recommended Operating Conditions for Stratix V Devices (Part 2 of 2)

Symbol Description Condition Min 4 Typ Max@ | Unit
t Power supply ramp time Standard POR | 200 ps — 100 ms —
" oy P Fast POR 200 ps — 4 ms —

Notes to Table 6:

(1) Veepp must be 2.5 V when Vg is 2.5, 1.8, 1.5, 1.35, 1.25 or 1.2 V. Vepp must be 3.0 V when Vg g is 3.0 V.

(2) Ifyoudo not use the design security feature in Stratix V devices, connect Vgegar to @ 1.2-10 3.0-V power supply. Stratix V power-on-reset (POR)
circuitry monitors Vgegar. Stratix V devices will not exit POR if Vggar Stays at logic low.

(3) C2L and I2L can also be run at 0.90 V for legacy boards that were designed for the C2 and I2 speed grades.
(4) The power supply value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance

requirements. Refer to the PDN tool for the additional budget for the dynamic tolerance requirements.

Table 7 lists the transceiver power supply recommended operating conditions for
Stratix V GX, GS, and GT devices.

Table 7. Recommended Transceiver Power Supply Operating Conditions for Stratix V GX, GS, and GT Devices

(Part 1 of 2)

Symbol Description Devices | Minimum© | Typical | Maximum @ | Unit
i 2.85 3.0 3.15
\{%?;\(?)GXBL T.r(zjmscelver channel PLL power supply (left GX, GS, GT N
side) 2.375 25 2.625
Veea axsr | Transceiver channel PLL power supply (right 2.85 3.0 3.15
. @ id GX, GS v
side) 2.375 2.5 2.625
Voon ook ;r(zj;lg)scelver channel PLL power supply (right GT 5 85 30 315 N
Transceiver hard IP power supply (left side;
C1, G2, 12, and I3YY speed grades) GX, GS, 6T 0.87 09 0.93 v
Veenip_L Transceiver hard IP power supply (left side;
C2L, C3, C4, 12L, 13, I3L, and 14 speed GX, GS, GT 0.82 0.85 0.88 vV
grades)
Transceiver hard IP power supply (right side;
C1, G2, 12, and I3YY speed grades) GX, GS, 6T 0.87 09 0.93 v
Veeip_r Transceiver hard IP power supply (right side;
C2L, C3, C4, 12L, 13, 13L, and 14 speed GX, GS, GT 0.82 0.85 0.88 vV
grades)
Transceiver PCS power supply (left side;
C1, C2, 12, and I3YY speed grades) GX,GS,GT | 087 09 0.93 v
Veeussi_L | Transceiver PCS power supply (left side;
C2L, C3, C4, 12L, 13, I3L, and 14 speed GX, GS, GT 0.82 0.85 0.88 V
grades)
Transceiver PCS power supply (right side;
C1, G2, 12, and I3YY speed grades) GX,GS,GT | 087 09 0.93 v
Voerssir | Transceiver PCS power supply (right side;
C2L, C3, C4, 12L, 13, I3L, and 14 speed GX, GS, GT 0.82 0.85 0.88 V
grades)
0.82 0.85 0.88
0.87 0.90 0.93
YE)CR—GXBL Receiver analog power supply (left side) GX, GS, GT X 0 0 Vv
1.03 1.05 1.07

Stratix V Device Datasheet
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Table 7. Recommended Transceiver Power Supply Operating Conditions for Stratix V GX, GS, and GT Devices
(Part 2 of 2)

Symbol Description Devices Minimum | Typical | Maximum “ | Unit
0.82 0.85 0.88
Veer 6xBR . , , 0.87 0.90 0.93
- Receiver analog power supply (right side GX, GS, GT v
@ 0 power supply {right side) 0.97 10 1.03
1.03 1.05 1.07
Receiver analog power supply for GT
VeecR 678 | channels (right side) GT 1.02 1.05 1.08 v
0.82 0.85 0.88
Veer axaL . , 0.87 0.90 0.93
- Transmitter analog power supply (left side GX, GS, GT v
@ 0 power supply (leftside) 0.97 10 1.03
1.03 1.05 1.07
0.82 0.85 0.88
VeeT Gxer . , , 0.87 0.90 0.93
- Transmitter analog power supply (right side) | GX, GS, GT V
@ gp PPy (right side) 0.97 1.0 1.03
1.03 1.05 1.07
Transmitter analog power supply for GT
Veer 6188 | hannels (right side) GT 1.02 1.05 1.08 v
VoL gter | Transmitter clock network power supply GT 1.02 1.05 1.08 v
Voor, axa ;r(;;lg)smltter output buffer power supply (left GX, GS, GT 1 495 15 1575 v
Transmitter output buffer power supply
Voo 68 | (rignt side) GX,GS,GT |  1.425 15 1575 v

Notes to Tahle 7:

(1) This supply must be connected to 3.0 V if the CMU PLL, receiver CDR, or both, are configured at a base data rate > 6.5 Gbps. Up to 6.5 Gbps,
you can connect this supply to either 3.0 Vor2.5V.

(2) Referto Table 8 to select the correct power supply level for your design.
(3) When using ATX PLLs, the supply must be 3.0 V.

(4) This value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements. Refer to
the PDN tool for the additional budget for the dynamic tolerance requirements.

June 2018 Altera Corporation Stratix V Device Datasheet
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Table 13. OCT Variation after Power-Up Calibration for Stratix V Devices (Part 2 of 2) (")

Symbol Description Veeio (V) Typical Unit
3.0 0.189
o 2.5 0.208
1.5 0.273
1.2 0.317
Note to Table 13:
(1) Valid for a Vggig range of £5% and a temperature range of 0° to 85°C.
Pin Capacitance
Table 14 lists the Stratix V device family pin capacitance.
Table 14. Pin Capacitance for Stratix V Devices
Symbol Description Value Unit
Ciote Input capacitance on the top and bottom 1/0 pins 6 pF
Ciotr Input capacitance on the left and right 1/0 pins 6 pF
Courrs Input capacitance on dual-purpose clock output and feedback pins 6 pF

Stratix V Device Datasheet

Hot Socketing

Table 15 lists the hot socketing specifications for Stratix V devices.

Table 15. Hot Socketing Specifications for Stratix V Devices

Symbol Description Maximum
llOPIN (DC) DC current per I/0 pin 300 }J.A
liopIN (AC) AC current per I/0 pin 8mA ()
Ixevrtx (00) DC current per transceiver transmitter pin 100 mA
Ixevr-ax 00) DC current per transceiver receiver pin 50 mA

Note to Table 15:

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

June 2018  Altera Corporation
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Table 19. Single-Ended SSTL, HSTL, and HSUL 1/0 Standards Signal Specifications for Stratix V Devices (Part 2 of 2)

Vitoe) (V) Vinoe) (V) Vitag) (V) | Vinaey (V) | Vo (V) | Vou(V) b
1/0 Standard - - - - Iy (MA) ( n:A
Min Max Min Max Max Min Max Min
HSTL-18 Vege— |V Veeio —
st | ||| 02| veoz | 0e | VRT) s | s
HSTL-18 Vege—= |V Veeio =
e R L L e R
HSTL-15 Vege— |V Veeio —
st | ||| 0z veroz | 0e | VR s | s
HSTL-15 Vege—= |V Veeio =
e R L L e R
HSTL-12 _ VREF_ VREF + VCClO + VREF - 0.25* 0.75* _
Class | 015 1 008 | 008 | 015 | 045 |VRertO15 1 v ol Vo |8 8
HSTL'1 2 _ VREF_ VREF + VCCIO + VREF - 025* 075* _
Class Il 015 1 008 | 008 | 015 | 045 |VRert015 1y v | 18 16
_ - VREF_ VREF + _ VREF - 0.1~ 0.9* . -
H8UL-12 013 | 013 022 | VRt 02yl Vo
Table 20. Differential SSTL 1/0 Standards for Stratix V Devices
Veeio (V) Vswing(og) (V) Vyag) (V) Vswingac) (V)
1/0 Standard
Min Typ Max Min Max Min Typ Max Min Max
|SS”TL'2 Class | 5375 | 25 | 2625 | 03 ch'g * VCC(')OQZ N VCC(')OQZ 1062 VCOC'g *
SSTL-18Class VCCIO + VCC|0/2 - _ VCC|0/2 + VCCIO +
Ll Lt 18 ) 189 1 025 | e | 75 0175 05 06
SSTL-15Class Veeio/2 - Vecio/2 +
(1) CClo _ CClo _
Ll 1.425 1.5 1.575 0.2 0.15 0.15 0.35
e[ 1288 | 135 | a5 | o2 | o | VemoRT | yggp | Vonoe | (e ) 2a
y . . REF ~ VREF
gi&ﬂ 2|;5 119 | 125 | 131 | 018 (1) ch'ﬂ/ 52 | Veeo2 VCS"}%Z ¥ 2(\\/,'““‘)“) B
; . . REF
SSTL'1 2 _ VREF VREF + _
Class |, I 1.14 1.2 1.26 0.18 015 Vecio/2 015 0.30 0.30

Note to Table 20:

(1) The maximum value for Vswing(oc) is not defined. However, each single-ended signal needs to be within the respective single-ended limits
(Viney and Viog))-

Table 21. Differential HSTL and HSUL 1/0 Standards for Stratix V Devices (Part 1 of 2)

/0 Veeio (V) Voirg) (V) Vg (V) Vemoe) (V) Voirac) (V)
Standard | Mip | Typ | Max | Min | Max | Min | Typ | Max | Min | Typ | Max | Min | Max
HSTL-18
Coss i | 171 | 18 | 188 |02 | — | 078 — 112 | 078 | — | 112 | 04 | —
HSTLS 1y 405 | 15 | 1575 | 02 | — | o088 | — 09 | 068 | — | 09 | 04 | —
Class I, 1l

June 2018  Altera Corporation
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Table 23. Transceiver Specifications for Stratix V GX and GS Devices (" (Part 3 of 7)

Transceiver Speed Transceiver Speed Transceiver Speed
Dessv:rlil:)':!{) ] Conditions Grade 1 Grade 2 Grade 3 Unit
Min | Typ Max Min | Typ Max Min | Typ Max
Reconfiguration
fgrl‘t e e _ 100 — | 125 [100| — | 125 |100| — | 125 | MHz
frequency
Receiver
gi’apn‘&%rfgg Vo _ 1.4-V PCML, 1.5V PCML, 2.5-V PCML, LVPECL, and LVDS
Data rate 8500/
(Standard PCS) — 600 | — 12200 | 600 | — | 12200 | 600 | — |10312.5 | Mbps
(9), (23) (24)
patarate | — |00 | — | 14100 | 600 | — | 12500 | 600 | — 103125 | Hibps
(10G PCS) . 24)
Absolute VMAX for . . _ 19 _ _ 192 _ _ 19 Vv
a receiver pin ' ' '
Absolute Vyyy for . 04| — . 04| — . 04 | — . v
a receiver pin '
Maximum peak-
to-peak
differential input . | | o
voltage Vg (diff p- 16 16 16 v
p) before device
configuration (22
Veer_oxe =
1.0VA.05V
Maximum peak- (View = T 2.0 I 2.0 T 2.0 v
to-peak 0.70V)
differential input v
e CCR_GXB =
votage Vip (diffp-| - “y'ggy | | | o4 | — | — | 24 | — | — | 24 v
p) after device Vi = 0.6V
configuration (79, (View =06 V)
(22) Vecr_oxs =
0.85V — | — 2.4 — | — 2.4 — | = 2.4 v
(Viw=0.6 V)
Minimum
differential eye
opening at . . . . . . .
receiver serial 85 85 85 my
input pins (©) (22).
(27)

Stratix V Device Datasheet June 2018 Altera Corporation
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Table 23. Transceiver Specifications for Stratix V GX and GS Devices (”/ (Part 4 of 7)
Transceiver Speed Transceiver Speed Transceiver Speed
Symbol/ e Grade 1 Grade 2 Grade 3 .
Description Conditions Unit
Min | Typ Max Min | Typ Max Min | Typ Max
. 85+ 85+ 85+
85-Qsetting | — Jgge | T | T l30% | | T [30%| Q
100-0 100 100 100
setting B o I o B o @
Differential on- 30% 30% 30%
chip termination 120 120 120
resistors (/) 1 23[__9 — | s — — | s — — | s — Q
Setling 30% 30% 30%
150-0 150 150 150
setting B o I o B o @
30% 30% 30%
VCCR?GXB =
0.85Vor0.9
v — | 600 — — | 600 — — | 600 — mV
full
bandwidth
Vecr_axe =
0.85Vor0.9
v — | 600 — — | 600 — — | 600 — mV
View half
(AC and DC bandwidth
coupled)
Veer_axs =
POV — o0 | — | — 0| — | — |0 — | mv
bandwidth
VCCR?GXB =
WVl —mo | — | —|mo| — | —|mo| — | mv
bandwidth
tim (7 — — | — 10 — | — 10 — | — 10 us
trp (7 — — — 4 | — — 4 | — — us
tLTD_manuaI (13) - — - 4 - — 4 - - us
trR_L10_manval (' — 15 | — — 15 | — — 15 | — — us
Run Length — — | — 200 — | — 200 — | — 200 Ul
Full
bandwidth
Programmable (625 GHZ)
equalization — — 16 — — 16 — — 16 dB
(AC Gain) (1 Half
bandwidth
(3.125 GHz)

June 2018  Altera Corporation
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Tabhle 23. Transceiver Specifications for Stratix V GX and GS Devices (") (Part 5 of 7)

Transceiver Speed Transceiver Speed Transceiver Speed
Symbol/ e Grade 1 Grade 2 Grade 3 .
Description Conditions Unit
Min | Typ Max Min | Typ Max Min | Typ Max
DC Gain
Setting=0 | — | ° o — |0 B -0 o a8
DC Gain
Setting=1 | — | 2 o — | ? o — | 2 o a8
Programmable DC Gain L L . L L .
DC gain Setting = 2 4 4 4 dB
DC Gain
Setting=3 | — | °© o — |6 o — |8 o a8
DC Gain
Setting=4 | 8 o — |8 o — |8 o dB
Transmitter
Supported I/0 . K K
Standards 1.4-V and 1.5-V PCML
Data rate 8500/
(Standard PCS) — 600 | — 12200 | 600 | — 12200 | 600 | — 10?;214}2.5 Mbps
8500/
Data rate
(10G PCS) — 600 | — 14100 | 600 | — 12500 600 | — 10?21’)2.5 Mbps
85-Q R . | 8% . | 85% . a
setting 20% 20% 20%
100-0 100 100 100
setting L o B o B s o Q
Differential on- 20% 20% 20%
chip termination 120 120 120
resistors 1 Qt?_'g - + - — + — — + — [9)
setting 20% 20% 20%
150-0 150 150 150
tting o * o o * o o * o Q
s 20% 20% 20%
Vocm (AC 0.65-V . . . . . .
coupled) setting 650 650 650 my
Voo (DC — — 60| — | —|es0] — | — |es0| — mV
coupled)
Rise time (7 20% to 80% | 30 — 160 30 — 160 30 — 160 ps
Fall time () 80% t0 20% | 30 — 160 30 — 160 30 — 160 ps
Tx VCIVI =
Intra-differential 0.5Vand
pair skew slewrateof | | 15 o 15 o 15 ps
15 ps
Intra-transceiver
block transmitter x6 PMA
channel-to- bonded mode | | 120 o 120 o 120 ps
channel skew

Stratix V Device Datasheet
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Tabhle 23. Transceiver Specifications for Stratix V GX and GS Devices (") (Part 7 of 7)

Transceiver Speed Transceiver Speed Transceiver Speed
Symbol/ e Grade 1 Grade 2 Grade 3 .
Description Conditions Unit
Min | Typ Max Min | Typ Max Min | Typ Max
thI_IOCk (16) — — — 10 — — 10 — — 10 s
Notes to Table 23:

(1) Speed grades shown in Table 23 refer to the PMA Speed Grade in the device ordering code. The maximum data rate could be restricted by the
Core/PCS speed grade. Contact your Altera Sales Representative for the maximum data rate specifications in each speed grade combination
offered. For more information about device ordering codes, refer to the Stratix VV Device Overview.

The reference clock common mode voltage is equal to the Vger gxg power supply level.

This supply must be connected to 1.0 V if the transceiver is configured at a data rate > 6.5 Gbps, and to 1.05 V if configured at a data rate >
10.3 Gbps when DFE is used. For data rates up to 6.5 Gbps, you can connect this supply to 0.85 V.

This supply follows VCCR_GXB.
The device cannot tolerate prolonged operation at this absolute maximum.

The differential eye opening specification at the receiver input pins assumes that Receiver Equalization is disabled. If you enable Receiver
Equalization, the receiver circuitry can tolerate a lower minimum eye opening, depending on the equalization level.

—_—
wWw N
—_ —

—_— o~ —~
oD O
- = =

(7) The Quartus Il software automatically selects the appropriate slew rate depending on the configured data rate or functional mode.

(8) The input reference clock frequency options depend on the data rate and the device speed grade.

(9) The line data rate may be limited by PCS-FPGA interface speed grade.

(10) Refer to Figure 1 for the GX channel AC gain curves. The total effective AC gain is the AC gain minus the DC gain.

(11) t.7g is the time required for the receive CDR to lock to the input reference clock frequency after coming out of reset.

(12) t.7p is time required for the receiver CDR to start recovering valid data after the rx_is_lockedtodata signal goes high.

(13) ti7p_manual iS the time required for the receiver CDR to start recovering valid data after the rx_is_lockedtodata signal goes high when the CDR is

functioning in the manual mode.

(14) tiR_L7D_manual IS the time the receiver CDR must be kept in lock to reference (LTR) mode after the rx_is_lockedtoref signal goes high when the
CDR is functioning in the manual mode.

(15) toi_powerdown is the PLL powerdown minimum pulse width.
(16) toi_iock is the time required for the transmitter CMU/ATX PLL to lock to the input reference clock frequency after coming out of reset.

(17) To calculate the REFCLK rms phase jitter requirement for PCle 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 x 100/f.

(18) The maximum peak to peak differential input voltage V,p after device configuration is equal to 4 x (absolute Vyax for receiver pin - Vicy).
(19) For ES devices, Rggr is 2000 © +1%.

(20) To calculate the REFCLK phase noise requirement at frequencies other than 622 MHz, use the following formula: REFCLK phase noise at f(MHz)
= REFCLK phase noise at 622 MHz + 20*log(f/622).

(21) SFP/+ optical modules require the host interface to have RD+/- differentially terminated with 100 Q. The internal OCT feature is available after
the Stratix V FPGA configuration is completed. Altera recommends that FPGA configuration is completed before inserting the optical module.
Otherwise, minimize unnecessary removal and insertion with unconfigured devices.

Refer to Figure 2.

For oversampling designs to support data rates less than the minimum specification, the CDR needs to be in LTR mode only.
I3YY devices can achieve data rates up to 10.3125 Gbps.

When you use fPLL as a TXPLL of the transceiver.

REFCLK performance requires to meet transmitter REFCLK phase noise specification.

Minimum eye opening of 85 mV is only for the unstressed input eye condition.

18
19

22
23
24
25
26
27
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Table 28. Transceiver Specifications for Stratix V GT Devices (Part 1 of 5) (7

Transceiver Transceiver
Symbol/ . Speed Grade 2 Speed Grade 3 .
Description Conditions Unit
Min Typ Max Min Typ Max
Reference Clock
?:f:'ﬁealr]tceg 1.2-V PCML, 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, Differential LVPECL, LVDS,
Supported 1/0 clock pin and HCSL
Standards Tl
reference 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
clock pin
Input Reference Clock
Frequency (CMU — 40 — 710 40 — 710 MHz
PLL) ©®
Input Reference Clock . . .
Frequency (ATX PLL) © 100 710 100 710 MHz
Rise time 20% to 80% — — 400 — — 400 .
Fall time 80% to 20% — — 400 — — 400 P
Duty cycle — 45 — 55 45 — 55 %
Spread-spectrum
modulating clock PCIExpress | 4, — 33 30 — 33 kHz
f (PCle)
requency
Spread-spactrum PCle — |ow-05| — — loto-05| — %
downspread
On-.ch|p te1r9m|nat|on . _ 100 . _ 100 . 0
resistors (19
Dedicated
reference — — 1.6 — — 1.6
Absolute Vyax @ clock pin V
RX referepce L L 19 o . 19
clock pin
Absolute Vyy — -0.4 — — -04 — — V
Peak-to-peak
differential input — 200 — 1600 200 — 1600 mV
voltage
Dedicated
reference 1050/1000 @ 1050/1000 @ mV
Viou (AC coupled) clock pin
RX reference
(22) (22)
clock pin 1.0/0.9/0.85 1.0/0.9/0.85 V
HCSL 1/0
standard for
Viem (DC coupled) PCle 250 — 550 250 — 550 mV
reference
clock
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PLL Specifications

Table 31 lists the Stratix V PLL specifications when operating in both the commercial
junction temperature range (0° to 85°C) and the industrial junction temperature range

(~40° to 100°C).

Table 31. PLL Specifications for Stratix V Devices (Part 1 of 3)

Symbol Parameter Min Typ Max Unit
Input clock frequency (C1, C2, G2L, 12, and I2L speed 5 . 800 (7 MHz
grades)

fi Input clock frequency (C3, 13, 13L, and 13YY speed 5 . 800 (7 MHz
grades)

Input clock frequency (C4, 14 speed grades) — 650 (V) MHz
finpeD Input frequency to the PFD — 325 MHz
frinerD Fractional Input clock frequency to the PFD 50 — 160 MHz

PLL VCO operating range (C1, C2, C2L, 12, 12L speed 600 . 1600 MHz

grades)
fugo ¥ PLL VCO operating range (C3, I3, I3L, I3YY speed 600 . 1600 MHz

grades)

PLL VCO operating range (C4, 14 speed grades) 600 — 1300 MHz
tenouTy Input clock or external feedback clock input duty cycle 40 — 60 %

Output frequency for an internal global or regional o . 217 @) MHz

clock (C1, C2, C2L, 12, 12L speed grades)

Output frequency for an internal global or regional . . )
four clock (C3. 13, IL speed grades) 650 MHz

Output frequency for an internal global or regional . . 2

clock (C4, 14 speed grades) 580 MHz

Output frequency for an external clock output (C1, G2, . . )

CoL, 12, 12L speed grades) 800 MHz

Output frequency for an external clock output (C3, 13, . . 2
four_ext I3L speed grades) 667 MHz

Output frequency for an external clock output (C4, 14 . . 553 (2) MHz

speed grades)

Duty cycle for a dedicated external clock output (when
touTouTy ouy %’U%) but ( 45 50 55 %
trcomp External feedback clock compensation time — — 10 ns

Dynamic Configuration Clock used for mgmt_c1k and
fovconriaeLk sganclk g o< — — 100 MHz
i Time required to lock from the end-of-device . . 1 ms

LocK configuration or deassertion of areset
i Time required to lock dynamically (after switchover or . . 1 ms
DLOCK reconfiguring any non-post-scale counters/delays)

PLL closed-loop low bandwidth — 0.3 — MHz
foLaw PLL closed-loop medium bandwidth — 15 — MHz

PLL closed-loop high bandwidth (%) — 4 — MHz
tpLL PSERR Accuracy of PLL phase shift — — +50 ps
tARESET Minimum pulse width on the areset signal 10 — — ns

June 2018  Altera Corporation
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Table 31. PLL Specifications for Stratix V Devices (Part 2 of 3)

Symbol Parameter Min Typ Max Unit
; @ @ Input clock cycle-to-cycle jitter (frer > 100 MHz) — — 0.15 Ul (p-p)
INCC) Input clock cycle-to-cycle jitter (fagr < 100 MH2) ~750 — +750 ps (p-p)
Period Jitter for dedicated clock output (foyr > . . ) i
100 MHz) 175 bs (p-p)
foutea_oc Period Jitter for dedicated clock output (foyt <
out — — (1) -
100 MHz) 17.5 mUl (p-p)
Period Jitter for dedicated clock output in fractional L L 250 (17), s (0-D)
t 4 | PLL (four > 100 MHy) 17502 | PSP
FouTP.DC Period Jitter for dedicated clock output in fractional . . 25 (17), mUI (p-p)
PLL (fyyr < 100 MHz) 17.5(12) PP
Cycle-to-Cycle Jitter for a dedicated clock output . . i
(four > 100 MHz) 175 bs (p-p)
tources_oc ¥/
- Cycle-to-Cycle Jitter for a dedicated clock output . . 175 mUl (p-p)
(four < 100 MH2) ' PP
Cycle-to-cycle Jitter for a dedicated clock output in L L 250 (17), s (0-D)
t 4| ractional PLL (four > 100 MHz) 17502 | PSP
FouTee..oe Cycle-to-cycle Jitter for a dedicated clock output in . . 25 (17), mUl (p-p)
fractional PLL (foyr < 100 MHz)+ 17.5(12) PP
Period Jitter for a clock output on a regular 1/0 in . . i
toutes 1o @ | integer PLL (four > 100 MHz) 600 Ps (p-p)
© Period Jitter for a clock output on a regular 1/0
(four < 100 MH2) - - 60 mul (p-p)
Period Jitter for a clock output on a regular 1/0 in . . (10) i
teoutey 1o @ | fractional PLL (four = 100 MHz) 000 Ps (pP)
® (1) Period Jitter for a clock output on a regular 1/0 in . . 60 (10) mUl (p-p)
fractional PLL (foyr < 100 MHz) PP
Cycle-to-cycle Jitter for a clock output on a regular 1/0 o . i
tourecy 1o @ | in integer PLL (four > 100 MHz) 600 Ps (p-p)
®) Cycle-to-cycle Jitter for a clock output on a regular 1/0 . . 60 (10) mUl (p-p)
in integer PLL (foyr < 100 MHz) PP
Cycle-to-cycle Jitter for a clock output on a regular I/0 . . 600 (10) s (p-p)
teourecy 1o @ | iN fractional PLL (four > 100 MHz) PS PP
@, (1) Cycle-to-cycle Jitter for a clock output onaregular 1/0 | . 60 mUl (p-p)
in fractional PLL (foyr < 100 MHz) PP
Period Jitter for a dedicated clock output in cascaded . . 175 0s (p-p)
teasc outpy oc | PLLS (four = 100 MHz)
(9.0 Period Jitter for a dedicated clock output in cascaded . - 175 mUl (p-p)
PLLS (four < 100 MHz) : p-p
f Frequency drift after PFDENA is disabled for a duration . . +10 o
DRIFT of 100 ps B ’
dKgt Bit number of Delta Sigma Modulator (DSM) 8 24 32 Bits
KvaLue Numerator of Fraction 128 8388608 | 2147483648 —
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Table 32. Block Performance Specifications for Stratix V DSP Devices (Part 2 of 2)

Peformance
Wode 61 |c2,c2| i | 63 | BEL | g4 14 nt
Modes using Three DSPs
One complex 18 x 25 425 425 |415  [340 |340 [275 [265 |MHz
Modes using Four DSPs
One complex 27 x 27 |465 465 |465 [380 [380 [300 [290 [MHz

Memory Block Specifications
Table 33 lists the Stratix V memory block specifications.

Tahle 33. Memory Block Performance Specifications for Stratix V Devices (7 2 (Part 1 of 2)

Resources Used Performance
Memory Mode c2 13, Unit
ALUTs | Memory C1 4 C3 c4 12,12L | 13L, 14
CaL
13YY
Single port, all
supported widths 0 1 450 450 400 315 450 400 315 | MHz
Simple dual-port,
X32/x64 depth 0 1 450 450 400 315 450 400 315 | MHz
MLAB Simple dual-port, x16
[ ual-port, x
depth @ 0 1 675 675 533 400 675 533 400 | MHz
C‘V%'Yr']’sa“ supported 0 1 600 | 600 | 500 | 450 | 600 | 500 | 450 |MHz
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Table 36. High-Speed I/0 Specifications for Stratix V Devices (" 2 (Part 3 of 4)

C1 C2, C2L, 12, 12L | C3, I3, I3L, I3YY C4,14
Symbol Conditions Unit
Min [ Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max

Transmitter
output clock duty
cycle for both
touty True and 45 | 50 | 55 45 | 50 | 55 | 45 | 50 55 45 | 50 55 %
Emulated
Differential I/0
Standards

True Differential
I/0 Standards

Emulated
Differential 1/0
Standards with
three external
output resistor

networks

—|—1| 160 | —|—|160 | —|—| 200 | — | — | 200 | ps

trise & trarL
— | — 1 250 | — | — |20 | — | — | 250 | — | — | 300 ps

True Differential
I/0 Standards

TCCS Emulated
Differential I/0 — | — 130 | —|— |30 —|—] 300 | —|—] 300 psS
Standards

—|— |10 | —|— | 10| —|— | 150 | — | — | 150 | ps

Receiver

SERDES factor J

=3t010 ("7 (12, 1150 | — | 1434 | 150 | — | 1434|150 | — | 1250 | 150 | — | 1050 | Mbps
(13), (14), (15), (16)

SERDES factor J
>4
LVDS RX with | 150 | — | 1600 | 150 | — | 1600 | 150 | — | 1600 | 150 | — | 1250 | Mbps

True ' DPA (12). (14), (15),
Differential (16)

I/0 Standards
- fusDROPA SERDES factor J
(data rate) =2, (6)
uses DDR
Registers

SERDES factor J
= 1,
uses SDR
Register

—| o |le|—| o|Oe|—| @ | @|—]| @ |Mbps

©) | — (7) © | — (7) © | — (7) ©) | — 7| Mbps
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Table 38. LVDS Soft-CDR/DPA Sinusoidal Jitter Mask Values for a Data Rate > 1.25 Ghps

Jitter Frequency (Hz) Sinusoidal Jitter (Ul)
F1 10,000 25.000
F2 17,565 25.000
F3 1,493,000 0.350
F4 50,000,000 0.350

Figure 9 shows the LVDS soft-CDR/DPA sinusoidal jitter tolerance specification for a
data rate < 1.25 Gbps.

Figure 9. LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for a Data Rate < 1.25 Ghps

Sinusoidal Jitter Amplitude
A

0.1Ul T T T T T T T T T T T T T Ty
P-P

> Frequency
baud/1667 20 MHz

DLL Range, DQS Logic Block, and Memory Output Clock Jitter Specifications

Table 39 lists the DLL range specification for Stratix V devices. The DLL is always in
8-tap mode in Stratix V devices.

Tabhle 39. DLL Range Specifications for Stratix V Devices ("

C1 C2,C2L,12, 12L C3, 13, I3L, I3YY C4,14 Unit
300-933 300-933 300-890 300-890 MHz
Note to Table 39:
(1) Stratix V devices support memory interface frequencies lower than 300 MHz, although the reference clock that feeds the DLL must be at least

300 MHz. To support interfaces below 300 MHz, multiply the reference clock feeding the DLL to ensure the frequency is within the supported
range of the DLL.

Table 40 lists the DQS phase offset delay per stage for Stratix V devices.

Table 40. DQS Phase Offset Delay Per Setting for Stratix V Devices (- 2 (Part1 of 2)

Speed Grade Min Max Unit
C1 8 14 ps
G2, C2L, 12, 12L 8 14 ps
C3,13, I3L, 13YY 8 15 ps
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Table 50 lists the timing parameters for Stratix V devices for FPP configuration when
the DCLK-to-DATA[] ratio is 1.

Table 50. FPP Timing Parameters for Stratix V Devices (7

Symbol Parameter Minimum Maximum Units
terocn nCONFIG low to CONF_DONE low — 600 ns
terostg | NCONFIG low t0 nSTATUS low — 600 ns
tere nCONFIG low pulse width 2 — us
tstatus | nSTATUS low pulse width 268 1,506 (2 us
torsTy | nCONFIG high to nSTATUS high — 1,506 (4 us
terock @ | ncoNFIG high to first rising edge on DCLK 1,506 — us
tgrock @ | nSTATUS high to first rising edge of DcLk 2 — us
tosu DATA [] setup time before rising edge on DCLK 55 — ns
ton DATA [] hold time after rising edge on DCLK 0 — ns
teH DCLK high time 0.45 x 1/fyax — S
toL DCLK low time 0.45 x 1/fyax — S
tok DCLK period 1/fyax — S
o DCLK frequency (FPP x8/x16) — 125 MHz

DCLK frequency (FPP x32) — 100 MHz
tepoum | CONF_DONE high to user mode (4 175 437 us

) 4 x maximum
tcpocy | CONF_DONE high to CLKUSR enabled . — —
- DCLK period
topacy +
tcpoumc | CONF_DONE high to user mode with CLKUSR option on (8576 x CLKUSR — —
period) (¥

Notes to Table 50:

1) Use these timing parameters when the decompression and design security features are disabled.

This value is applicable if you do not delay configuration by extending the nCONFIG or nSTATUS low pulse width.

This value is applicable if you do not delay configuration by externally holding the nSTATUS low.

The minimum and maximum numbers apply only if you chose the internal oscillator as the clock source for initializing the device.

To enable the cLKUSR pin as the initialization clock source and to obtain the maximum frequency specification on these pins, refer to the
Initialization section of the “Configuration, Design Security, and Remote System Upgrades in Stratix VV Devices” chapter.

(6) If nsTATUS is monitored, follow the tsock Specification. If nSTATUS is not monitored, follow the terock Specification.

FPP Configuration Timing when DCLK-to-DATA[] > 1

Figure 13 shows the timing waveform for FPP configuration when using a MAX II
device, MAX V device, or microprocessor as an external host. This waveform shows
timing when the DCLK-to-DATA [] ratio is more than 1.
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Table 53. AS Timing Parameters for AS x1 and AS x4 Configurations in Stratix V Devices (> (2} (Part 2 of 2)

Symbol Parameter Minimum Maximum Units
teooum CONF_DONE high to user mode (% 175 437 us

. 4 x maximum DCLK
tepocu CONF_DONE high to CLKUSR enabled — —

period

tcoumc | CONF_DONE high to user mode with CLKUSR option on tepacu + (8576 x — —

CLKUSR period)

Notes to Table 53:

(1) The minimum and maximum numbers apply only if you choose the internal oscillator as the clock source for initializing the device.
(2) torocs terosTos toras tsTatus, and torosts timing parameters are identical to the timing parameters for PS mode listed in Table 54 on page 63.

(3) To enable the cLKUSR pin as the initialization clock source and to obtain the maximum frequency specification on this pin, refer to the
Initialization section of the “Configuration, Design Security, and Remote System Upgrades in Stratix VV Devices” chapter.

Passive Serial Configuration Timing

Figure 15 shows the timing waveform for a passive serial (PS) configuration when
using a MAX II device, MAX V device, or microprocessor as an external host.

Figure 15. PS Configuration Timing Waveform (7

. torasti
cFe_ > ceoe oo
[ —
nCONFIG terack
L N ] o00
nSTATUS (2) | b— 4t ©
>« lopesto | gy, X
H o00 |
CONF_DONE (3) ﬂ? + Torlor
CF20D tsrack e
bOLK : XX X 4)
> * tor (5)
oATAD EONENEDEI +ee Drai— o
- i+ ipgy L
INIT_DONE (7) I— oo oo
tepoum

Notes to Figure 15:

(1) The beginning of this waveform shows the device in user mode. In user mode, nCONFIG, nSTATUS, and CONF_DONE are at logic high levels. When
nCONFIG is pulled low, a reconfiguration cycle begins.

After power-up, the Stratix V device holds nsTATUS low for the time of the POR delay.
After power-up, before and during configuration, CONF_DONE is low.
Do not leave DCLK floating after configuration. You can drive it high or low, whichever is more convenient.

DATAO is available as a user 1/0 pin after configuration. The state of this pin depends on the dual-purpose pin settings in the Device and Pins
Option.

(6) To ensure a successful configuration, send the entire configuration data to the Stratix V device. CONF_DONE is released high after the Stratix V
device receives all the configuration data successfully. After CONF_DONE goes high, send two additional falling edges on DCLK to begin
initialization and enter user mode.

(7) After the option bit to enable the INIT DONE pin is configured into the device, the INIT DONE goes low.
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Table 54 lists the PS configuration timing parameters for Stratix V devices.
Table 54. PS Timing Parameters for Stratix V Devices
Symbol Parameter Minimum Maximum Units
terocn nCONFIG low to CONF_DONE low — 600 ns
terosTo nCONFIG low to nSTATUS low — 600 ns
tcre nCONFIG low pulse width 2 — us
tsTaTUS nSTATUS low pulse width 268 1,506 (V) us
terosTt nCONFIG high to nSTATUS high — 1,506 (2) us
terock ® | nCONFIG high to first rising edge on DCLK 1,506 — us
tstock ® | nSTATUS high to first rising edge of DcLK 2 — us
tosu DATA [] setup time before rising edge on DCLK 9.5 — ns
ton DATA [] hold time after rising edge on DCLK 0 — ns
teH DCLK high time 0.45 x 1/fyax — S
toL DCLK low time 0.45 x 1/fyax — S
tok DCLK period 1/fyax — S
fuax DCLK frequency — 125 MHz
teooum CONF_DONE high to user mode (% 175 437 us
tenacu CONF_DONE high to CLKUSR enabled 4;;;:3;;:233” — —
topacy +
tepoumc CONF_DONE high to user mode with CLKUSR option on (8576 x CLKUSR — —
period) ()

Notes to Table 54:
(1) This value is applicable if you do not delay configuration by extending the nCONFIG or nSTATUS low pulse width.

2

4

“Initialization” section.
(5) If nsTATUS is monitored, follow the tsock Specification. If nSTATUS is not monitored, follow the tgrock Specification.

June 2018

Initialization

Table 55 lists the initialization clock source option, the applicable configuration

schemes, and the maximum frequency.

(2) This value is applicable if you do not delay configuration by externally holding the nSTATUS low.
(3) The minimum and maximum numbers apply only if you choose the internal oscillator as the clock source for initializing the device.
(4) To enable the CLKUSR pin as the initialization clock source and to obtain the maximum frequency specification on these pins, refer to the

Table 55. Initialization Clock Source Option and the Maximum Frequency

Initialisz::ir(():; Clock Configuration Schemes II:VrI:t)I(::LI::; Minimun;: ;I::::e{s}of Clock
Internal Oscillator AS, PS, FPP 12.5 MHz
CLKUSR AS, PS, FPP @ 125 MHz 8576
DCLK PS, FPP 125 MHz

Notes to Table 55:

(1) The minimum number of clock cycles required for device initialization.
(2) To enable cLkUSR as the initialization clock source, turn on the Enable user-supplied start-up clock (CLKUSR)

option in the Quartus Il software from the General panel of the Device and Pin Options dialog box.

Altera Corporation
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Document Revision History

Table 61. Document Revision History (Part 2 of 3)

Date

Version

Changes

November 2014

3.3

Added the 13YY speed grade and changed the data rates for the GX channel in Table 1.
Added the 13YY speed grade to the V¢ description in Table 6.

Added the 13YY speed grade to VCCHIP_L: VCCH”D_R, VCCHSSl_Li and VCCHSSl_R descriptions in
Table 7.

Added 240-Q to Table 11.
Changed CDR PPM tolerance in Table 23.
Added additional max data rate for fPLL in Table 23.

Added the 13YY speed grade and changed the data rates for transceiver speed grade 3 in
Table 25.

Added the 13YY speed grade and changed the data rates for transceiver speed grade 3 in
Table 26.

Changed CDR PPM tolerance in Table 28.

Added additional max data rate for fPLL in Table 28.

Changed the mode descriptions for MLAB and M20K in Table 33.
Changed the Max value of fuscx our for the G2, C2L, 12, 12L speed grades in Table 36.
Changed the frequency ranges for C1 and C2 in Table 39.

Changed the .rbf file sizes for 5SGSD6 and 5SGSD8 in Table 47.
Added note about nSTATUS to Table 50, Table 51, Table 54.
Changed the available settings in Table 58.

Changed the note in “Periphery Performance”.

Updated the “I/0 Standard Specifications” section.

Updated the “Raw Binary File Size” section.

Updated the receiver voltage input range in Table 22.

Updated the max frequency for the LVDS clock network in Table 36.
Updated the pcLk note to Figure 11.

Updated Table 23 VOgy, (DC Coupled) condition.

Updated Table 6 and Table 7.

Added the pcLk specification to Table 55.

Updated the notes for Table 47.

Updated the list of parameters for Table 56.

November 2013

3.2

Updated Table 28

November 2013

3.1

Updated Table 33

November 2013

3.0

Updated Table 23 and Table 28

October 2013

2.9

Updated the “Transceiver Characterization” section

October 2013

2.8

Updated Table 3, Table 12, Table 14, Table 19, Table 20, Table 23, Table 24, Table 28,
Table 30, Table 31, Table 32, Table 33, Table 36, Table 39, Table 40, Table 41, Table 42,
Table 47, Table 53, Table 58, and Table 59

Added Figure 1 and Figure 3
Added the “Transceiver Characterization” section
Removed all “Preliminary” designations.
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