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Table 12. OCT Without Calibration Resistance Tolerance Specifications for Stratix V Devices (Part 2 of 2)

Resistance Tolerance
Symbol Description Conditions C3. 13 Unit
C1 C2,12 v | G4,14
13YY
Internal series termination
50-Q Rg without calibration (50-Q Vecio=1.8and 1.5V +30 +30 +40 +40 %
setting)
Internal series termination
50-Q Rg without calibration (50-Q Veco=1.2V +35 +35 +50 +50 %
setting)
Internal differential o
100'Q RD termination (100'Q Setting) VCCPD = 25 V t25 125 t25 125 /0

Calibration accuracy for the calibrated series and parallel OCTs are applicable at the
moment of calibration. When voltage and temperature conditions change after
calibration, the tolerance may change.

OCT calibration is automatically performed at power-up for OCT-enabled I/Os.
Table 13 lists the OCT variation with temperature and voltage after power-up
calibration. Use Table 13 to determine the OCT variation after power-up calibration
and Equation 1 to determine the OCT variation without recalibration.

Equation 1. OCT Variation Without Recalibration for Stratix V Devices (" 2. (3). (4). (5); (6)

dR dR
Rocr = RSCAL<1 + (G x ADE(F7 Av>)

Notes to Equation 1:

1) The Rocr value shows the range of OCT resistance with the variation of temperature and Vg)o.
2) Rscac is the OCT resistance value at power-up.

) AT is the variation of temperature with respect to the temperature at power-up.

) AV is the variation of voltage with respect to the V¢ o at power-up.
)
)

wW

4
5
6

dR/dT is the percentage change of Rgca, with temperature.

(
(
(
(
(
(6) dR/dV is the percentage change of Rgca, with voltage.

Table 13 lists the on-chip termination variation after power-up calibration.

Table 13. OCT Variation after Power-Up Calibration for Stratix V Devices (Part 1 of 2) ("

Symbol Description Veeio (V) Typical Unit
3.0 0.0297
o . . 2.5 0.0344
dR/dV 0oCT yarlgtlon with voltage without 18 0.0499 %/mV
recalibration
15 0.0744
1.2 0.1241
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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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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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Table 23. Transceiver Specifications for Stratix V GX and GS Devices (") (Part 6 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
Inter-transceiver
block transmitter xN PMA
channel-to- bonded mode | ~ | 500 o 500 T 500 ps
channel skew
CMU PLL
8500/
Supported Data — 600 | — | 12500 | 600 | — | 12500 | 600 | — | 103125 | Mbps
Range 24)
tpll_powerdown (19) — 1 — —_ 1 — — 1 — _ 1s
thLIOCk (16) — — — 10 — — 10 — — 10 1
ATX PLL
VCO 8500/
post-divider | 8000 | — 14100 | 8000 | — 12500 | 8000 | — | 10312.5 | Mbps
L=2 (24)
L=4 4000 | — 7050 | 4000 | — 6600 | 4000 | — 6600 Mbps
Supported Data
Rate Range L=8 2000 | — 3525 | 2000 | — 3300 | 2000 | — 3300 Mbps
L=8,
Local/Central | 4000 | | 17605 |1000 | — | 17625 | 1000 | — | 17625 | Mbps
Clock Divider
=2
thLpowerdown (15) - 1 - - 1 - - 1 - - us
tpll_lock (16) —_— —_— — 10 —_— —_— 10 — —_— 10 18
fPLL
Supported Data . | 3250/ | 3250/ | 3250/
Range 000 3125 29 | 00 312529 | 000 312529 | MOPS
thLpowerdown (15) - 1 - - 1 - - 1 - - us

June 2018 Altera Corporation Stratix V Device Datasheet
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Table 24 shows the maximum transmitter data rate for the clock network.
Table 24. Clock Network Maximum Data Rate Transmitter Specifications (7
ATX PLL CMU PLL 2 fPLL
Non- Non- Non-
Clock Network bonded BI'\;II:)(:I? Channel | bonded Bl'VJII(ll((llid Channel | bonded BI'\;II:)(:I? Channel
Mode Span Mode Span Mode Span
(Gbps) (Gbps) (Gbps) (Gbps) (Gbps) (Gbps)
x1 ) 14.1 — 6 12.5 — 6 3.125 — 3
X6 () — 141 6 — 12.5 6 — 3.125 6
x6 PLL Side- Side-
Feedback (¥ - 1411 ide - 1251 ide - - -
XN (PCle) — 8.0 8 — 5.0 8 — — —
Upto13
channels
8.0 8.0 above
and Upto13 Upto13
below channels channels
. PLL above above
xN (Native PHY IP) Upto7 7.99 7.99 and 3.125 3.125 and
channels below below
o 8.01to | above PLL PLL
9.8304 and
below
PLL

Notes to Table 24:

(1) Valid data rates below the maximum specified in this table depend on the reference clock frequency and the PLL counter settings. Check the
MegaWizard message during the PHY IP instantiation.

(2) ATXPLL is recommended at 8 Gbps and above data rates for improved jitter performance.
(3) Channel span is within a transceiver bank.
(4) Side-wide channel bonding is allowed up to the maximum supported by the PHY IP.

June 2018  Altera Corporation
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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

Stratix V Device Datasheet
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Table 28. Transceiver Specifications for Stratix V GT Devices (Part 3 of 5) (")

Transceiver Transceiver
Symbol/ . Speed Grade 2 Speed Grade 3 .
Description Conditions Unit
Min Typ Max Min Typ Max
Differential on-chip
termination resistors 7 | G Channels o 100 o o 100 o e
, 0 85
85-0 setting — 85+ 30% — — +30% — Q
. . ) 100-0 . 100 . . 100 L 0
lefe.rent'lal on-ghlp setting +30% +30%
termination resistors
for GX channels (9 120-0 — 120 — — 120 — o
setting +30% +30%
150-0 . 150 . . 150 . o
setting +30% +30%
Vicwm (AC coupled) GT channels — 650 — — 650 — mV
VCCR_GXB =
0.85Vor — 600 — — 600 — mV
09V
VICM (AC and DC VCCR_GXB =
coupled) for GX 1.0 Vfull — 700 — — 700 — mV
Channels bandwidth
VCCR_GXB =
1.0 V half — 750 — — 750 — mV
bandwidth
tLTR 9) — —_— —_— 10 —_— — 10 18
tim (77 — 4 — — 4 — — HS
tLTDfmanuaI (1) - 4 — — 4 — — 1s
tLrR_L70_manual ("7 — 15 — — 15 — — Hs
GT channels — — 72 — — 72 CID
Run Length
GX channels ()
GTchannels | — | — [ 1000 | — [ — | 1000 | «PPM
CDR PPM
GX channels ()
Programmable GT channels — ‘ — ‘ 14 — | — ‘ 14 ‘ dB
equalization
(AC Gain) (5) GX channels ()
Programmable GT channels — ‘ — ‘ 7.5 — | — ‘ 7.5 ‘ dB
DC gain (© GX channels (8)
Differential on-chip | & pannets | — 100 — — | 10 | — o
termination resistors (7/
Transmitter
Supported I/0 . i R
Standards 1.4-Vand 1.5-V PCML
Data rate
(Standard PCS) GX channels 600 — 8500 600 — 8500 Mbps
Data rate
(10G PCS) GX channels 600 — 12,500 600 — 12,500 Mbps

Stratix V Device Datasheet

June 2018  Altera Corporation




Switching Characteristics

Page 37

June 2018  Altera Corporation

Figure 6 shows the Stratix V DC gain curves for GT channels.

Figure 6. DC Gain Gurves for GT Channels
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Transceiver Characterization

This section summarizes the Stratix V transceiver characterization results for
compliance with the following protocols:

Interlaken

40G (XLAUI) /100G (CAUI)
10GBase-KR

QSGMII

XAUI

SFI

Gigabit Ethernet (Gbe / GIGE)
m SPAUI

m Serial Rapid IO (SRIO)

m CPRI

m OBSAI

m Hyper Transport (HT)
m SATA

m SAS

m CEI

Stratix V Device Datasheet
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m XFI

m ASI

m HiGig/HiGig+

m HiGig2/HiGig2+

m Serial Data Converter (SDC)
m GPON

m SDI

m SONET

m Fibre Channel (FC)
m PCle

m QPI

m SFF-8431

Download the Stratix V Characterization Report Tool to view the characterization
report summary for these protocols.

Core Performance Specifications

Stratix V Device Datasheet

This section describes the clock tree, phase-locked loop (PLL), digital signal
processing (DSP), memory blocks, configuration, and JTAG specifications.

Clock Tree Specifications

Table 30 lists the clock tree specifications for Stratix V devices.

Table 30. Clock Tree Performance for Stratix V Devices (7

Performance
Symbol C1,C2,C2L, 12,and | €3, 13, I3L, and ca.1a Unit
12L 13YY ’
Global and
Regional Clock i 650 580 MHz
Periphery Clock 550 500 500 MHz

Note to Table 30:
(1) The Stratix VV ES devices are limited to 600 MHz core clock tree performance.

June 2018  Altera Corporation
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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

Stratix V Device Datasheet June 2018 Altera Corporation



Page 50 Switching Characteristics

Tahle 40. DQS Phase Offset Delay Per Setting for Stratix V Devices (: 2/ (Part 2 of 2)

Speed Grade Min Max Unit

C4,14 8 16 ps

Notes to Table 40:
(1) The typical value equals the average of the minimum and maximum values.

(2) The delay settings are linear with a cumulative delay variation of 40 ps for all speed grades. For example, when
using a —2 speed grade and applying a 10-phase offset setting to a 90° phase shift at 400 MHz, the expected
average cumulative delay is [625 ps + (10 x 10 ps) + 20 ps] = 725 ps + 20 ps.

Table 41 lists the DQS phase shift error for Stratix V devices.

Table 41. DQS Phase Shift Error Specification for DLL-Delayed CGlock (tpqs pserp) for Stratix V Devices (7

Nemibot of 005 Dolay c1 €2, C2L, 12, I2L | €3, 13, I3L, 13YY c4,14 Unit
1 28 28 30 32 bs
0 56 56 60 64 ps
3 84 84 90 % ps
4 112 112 120 128 ps

Notes to Table 41:
(1) This error specification is the absolute maximum and minimum error. For example, skew on three DQS delay buffers in a =2 speed grade
is +78 ps or £39 ps.
Table 42 lists the memory output clock jitter specifications for Stratix V devices.

Table 42. Memory Output Clock Jitter Specification for Stratix V Devices (" (Part 1 of 2) (2> (3

Clock Parameter | Symbol ‘ T S8 it
Network
Min Max Min Max Min Max Min Max
Clock period jitter tyrpey | 50 | 50 | -50 | 50 | -55 | 55 | 55 | 55 | ps
Regional ﬁg{g're'to'cyc'e period |y o | =100 | 100 | —100 | 100 | 110 | 110 | -110 | 110 | ps
Duty cycle jitter irr(auty) -50 50 -50 50 -82.5 825 | -825 82.5 ps
Clock period jitter tomoen) 75 75 75 75 -825 | 825 | -825 | 825 ps
Global ﬁg{g're'to'cyc'e period |y o | =150 | 150 | -150 | 150 | —165 | 165 | -165 | 165 | ps
Duty cycle jitter iir(auty) =75 75 =75 75 -90 90 -90 90 ps

Stratix V Device Datasheet June 2018 Altera Corporation
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Table 42. Memory Output Clock Jitter Specification for Stratix V Devices (" (Part 2 of 2) (2> (3
Clock c1 62, c2L, 12,121 | 3,88k C4,14 _
Network Parameter Symbol Unit
Min Max Min Max Min Max Min Max
Clock period jitter tormioen -25 25 -25 25 -30 30 -35 35 ps
PHY | Cycle-to-cycle period 3 3 : B
Clock | jitter timeo) 50 50 50 50 60 60 70 70 ps
Duty cycle jitter Yy | —37.5 | 37.5 | =375 | 37.5 —45 45 -56 56 ps

Notes to Table 42:

(1) The clock jitter specification applies to the memory output clock pins generated using differential signal-splitter and DDIO circuits clocked by a
PLL output routed on a PHY, regional, or global clock network as specified. Altera recommends using PHY clock networks whenever possible.

(2) The clock jitter specification applies to the memory output clock pins clocked by an integer PLL.
(3) The memory output clock jitter is applicable when an input jitter of 30 ps peak-to-peak is applied with bit error rate (BER) -12, equivalent to 14

sigma.

OCT Calibration Block Specifications
Table 43 lists the OCT calibration block specifications for Stratix V devices.

Table 43. OCT Calibration Block Specifications for Stratix V Devices

Symbol Description Min Typ Max Unit

OCTUSRCLK Clock required by the OCT calibration blocks — — 20 MHz
Number of OCTUSRCLK clock cycles required for OCT Rg/Ry . .

Tocrea calibration 1000 Cycles
Number of OCTUSRCLK clock cycles required for the OCT . .

TocTsHiFT code to shift out 32 Cycles
Time required between the dyn term ctrl and oe signal

Trs gt transitions in a bidirectional 1/0 buffer to dynamically switch — 2.5 — ns
between OCT Rg and Ry (Figure 10)

Figure 10 shows the timing diagram for the oe and dyn term ctrl signals.

Figure 10. Timing Diagram for oe and dyn_term_ctrl Signals

dyn_term_ctrl

RX

oe%

Tristate Tristate

‘ TX ! :

> >
TRs_RT TRs_RT

RX

June 2018  Altera Corporation

Stratix V Device Datasheet




Page 52 Configuration Specification

Duty Cycle Distortion (DCD) Specifications
Table 44 lists the worst-case DCD for Stratix V devices.

Table 44. Worst-Case DCD on Stratix V 1/0 Pins (7

¢l 62,62t 12,12 | O33R C4,14
Symbol Unit
Min Max Min Max Min Max Min Max
Output Duty Cycle 45 55 45 55 45 55 45 55 %

Note to Table 44:
(1) The DCD numbers do not cover the core clock network.

Configuration Specification

POR Delay Specification

Power-on reset (POR) delay is defined as the delay between the time when all the
power supplies monitored by the POR circuitry reach the minimum recommended
operating voltage to the time when the nSTATUS is released high and your device is
ready to begin configuration.
“%e For more information about the POR delay, refer to the Hot Socketing and Power-On
Reset in Stratix V Devices chapter.

Table 45 lists the fast and standard POR delay specification.

Table 45. Fast and Standard POR Delay Specification ("

POR Delay Minimum Maximum
Fast 4 ms 12 ms
Standard 100 ms 300 ms

Note to Table 45:

(1) You can select the POR delay based on the MSEL settings as described in the MSEL Pin Settings section of the
“Configuration, Design Security, and Remote System Upgrades in Stratix VV Devices” chapter.

JTAG Configuration Specifications
Table 46 lists the JTAG timing parameters and values for Stratix V devices.

Table 46. JTAG Timing Parameters and Values for Stratix V Devices

Symbol Description Min Max Unit
tice TCK clock period 2/ 30 — ns
ticp TCK clock period 2 167 — ns
ticw TCK clock high time 2/ 14 — ns
tyoL TCK clock low time 2/ 14 — ns
typsu (roi) TDI JTAG port setup time 2 — ns
typsu (Tms) TMS JTAG port setup time 3 — ns

Stratix V Device Datasheet June 2018 Altera Corporation
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Table 47. Uncompressed .rbf Sizes for Stratix V Devices

Family Device Package Configuration .rbf Size (bits) | I0CSR .rbf Size (bits) 4
) 5SEE9 — 342,742,976 700,888
Stratix V E ()
5SEEB — 342,742,976 700,888

Notes to Table 47:

Stratix V E devices do not have PCI Express® (PCle®) hard IP. Stratix V E devices do not support the CvP configuration scheme.
36-transceiver devices.

24-transceiver devices.

File size for the periphery image.

The IOCSR .rbf size is specifically for the CvP feature.

Use the data in Table 47 to estimate the file size before design compilation. Different
configuration file formats, such as a hexadecimal (.hex) or tabular text file (.ttf)
format, have different file sizes. For the different types of configuration file and file
sizes, refer to the Quartus Il software. However, for a specific version of the Quartus II
software, any design targeted for the same device has the same uncompressed
configuration file size. If you are using compression, the file size can vary after each
compilation because the compression ratio depends on your design.

For more information about setting device configuration options, refer to
Configuration, Design Security, and Remote System Upgrades in Stratix V Devices. For

creating configuration files, refer to the Quartus II Help.

Table 48 lists the minimum configuration time estimates for Stratix V devices.

Table 48. Minimum Configuration Time Estimation for Stratix V Devices

Active Serial (" Fast Passive Parallel @
Variant | VoTUS Min Config Min Config
Width DCLK (MHz) Time (s) Width DCLK (MHz) Time (s)

A3 4 100 0.534 32 100 0.067

4 100 0.344 32 100 0.043

A4 4 100 0.534 32 100 0.067

A5 4 100 0.675 32 100 0.084

A7 4 100 0.675 32 100 0.084

GX A9 4 100 0.857 32 100 0.107
AB 4 100 0.857 32 100 0.107

B5 4 100 0.676 32 100 0.085

B6 4 100 0.676 32 100 0.085

B9 4 100 0.857 32 100 0.107

BB 4 100 0.857 32 100 0.107

aT C5 4 100 0.675 32 100 0.084
C7 4 100 0.675 32 100 0.084

Stratix V Device Datasheet
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Stratix V Device Datasheet

Table 49. DCLK-to-DATA[] Ratio (" (Part 2 of 2)

Configuration . . . DCLK-to-DATA[]
Scheme Decompression Design Security Ratio
Disabled Disabled 1
Disabled Enabled 4
FPP x32 -
Enabled Disabled 8
Enabled Enabled 8

Note to Table 49:

(1) Depending on the DcLK-to-DATA [] ratio, the host must send a DCLK frequency that is r times the data rate in bytes
per second (Bps), or words per second (Wps). For example, in FPP x16 when the DCLK-to-DATA[] ratio is 2, the
DCLK frequency must be 2 times the data rate in Wps. Stratix V devices use the additional clock cycles to decrypt
and decompress the configuration data.

If the DCLK-to-DATA [] ratio is greater than 1, at the end of configuration, you can only
stop the DCLK (DCLK-to-DATA [] ratio — 1) clock cycles after the last data is latched into
the Stratix V device.

Figure 11 shows the configuration interface connections between the Stratix V device
and a MAX II or MAX V device for single device configuration.

Figure 11. Single Device FPP Configuration Using an External Host

Memory
Veeram (1) Vecpam (1)

$|ADDR DATA[7..0]
10 kQ ;0 kQ Stratix V Device
MSEL[4..0] == (3)

CONF_DONE
nSTATUS

nCE nCEO [—N.C. (2)

A A

External Host
(MAX 1l Device,
MAX V Device, or
Microprocessor)

4—‘ vy

GND

DATA[31..0] (4)

nCONFIG
DCLK

Yvy

Notes to Figure 11:

(1) Connect the resistor to a supply that provides an acceptable input signal for the Stratix V device. Vgcpgy must be high
enough to meet the Vy specification of the I/0 on the device and the external host. Altera recommends powering up
all configuration system 1/0s with Vgepgm-

(2) You can leave the ncEO pin unconnected or use it as a user 1/0 pin when it does not feed another device's nCE pin.

(3) TheMsEL pin settings vary for different data width, configuration voltage standards, and POR delay. To connect MSEL,
refer to the MSEL Pin Settings section of the “Configuration, Design Security, and Remote System Upgrades in Stratix
V/ Devices” chapter.

(4) Ifyou use FPP x8, use DATA[7..0]. If you use FPP x16, use DATA[15..0].
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FPP Configuration Timing when DCLK-to-DATA[] =1

Figure 12 shows the timing waveform for FPP configuration when using a MAX II or
MAX 'V device as an external host. This waveform shows timing when the DCLX-to-
DATA[] ratiois 1.

Figure 12. FPP Configuration Timing Waveform When the DCLK-to-DATA[] Ratio is 1 (7 (2

. lorzsTt
CFG =™ eoe (X X
terack:
nCONFIG
coe oo
nSTATUS (3) | b—— 4}
> lopesto | gy, |(7) ceo
: oo
CONF_DONE (4) - ; —
CF2CD tsrack 5
: H eoe 5,
ok —+ LTI [ ces
- ety

eee X_User Mode

INIT_DONE (8) eoeo eoe

> i+ lpgy

oATAD1 016

User I/O High-Z eoe

<~ tepoum——*

Notes to Figure 12:

M
(2)

Use this timing waveform when the DCLK-to-DATA[] ratio is 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. DCLK is ignored after configuration is complete. It can toggle high or low if required.

For FPP x16, use DATA[15..0]. For FPP x8, use DATA[7..0]. DATA[31..0] are available as a user I/0 pin after configuration. The state of this
pin depends on the dual-purpose pin settings.

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

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.
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Glossary

Table 60. Glossary (Part 2 of 4)

Letter Subject Definitions
G
H — —
I
J High-speed 1/0 block—Deserialization factor (width of parallel data bus).
JTAG Timing Specifications:
DI X X X X
J | JTAG Timing e | |
SpeCiﬁCatiOﬂS «—tycH—s«—tucL—> ——tpsy—ie—>itypn
TOK | ] |
tpzxie— tupco i+ i tupxz
TDO 1 X ‘
K
L
M J— N
N
0
Diagram of PLL Specifications (")
4 fou‘:;xt
Soumtrsl Jiour [y o0t
P PLL
Specifications fow
D Reconfigurable in User Mode External Feedback
Note:
(1) core Clock can only be fed by dedicated clock input pins or PLL outputs.
Q J— J—
R R, Receiver differential input discrete resistor (external to the Stratix V device).
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Document Revision History

Table 61 lists the revision history for this chapter.

Table 61. Document Revision History (Part 1 of 3)

Date Version Changes

June 2018 3.9 Added the “Stratix V Device Overshoot Duration” figure.
Added a footnote to the “High-Speed 1/0 Specifications for Stratix V Devices” table.
Changed the minimum value for tgpoymc in the “PS Timing Parameters for Stratix V
Devices” table.
Changed the condition for 100-Q Rpin the “OCT Without Calibration Resistance
Tolerance Specifications for Stratix V Devices” table.
Changed the minimum value for tgpoymc in the “AS Timing Parameters for AS "1 and AS "4

April 2017 3.8 Configurations in Stratix V Devices” table
Changed the minimum value for tgpoymc in the “FPP Timing Parameters for Stratix V
Devices When the DCLK-to-DATA[] Ratio is >1” table.
Changed the minimum value for tgpoymc in the “FPP Timing Parameters for Stratix V
Devices When the DCLK-to-DATA[] Ratio is >1” table.
Changed the minimum number of clock cycles value in the “Initialization Clock Source
Option and the Maximum Frequency” table.
Added the V,p minimum specification for LVPECL in the “Differential 1/0 Standard
Specifications for Stratix V Devices” table

June 2016 3.7 e . . . .
Added the lgy7 specification to the “Absolute Maximum Ratings for Stratix V Devices”
table.

December 2015 3.6 Added a footnote to the “High-Speed 1/0 Specifications for Stratix VV Devices” table.
Changed the transmitter, receiver, and ATX PLL data rate specifications in the
“Transceiver Specifications for Stratix V GX and GS Devices” table.

December 2015 3.5 . . o . .
Changed the configuration .rbf sizes in the “Uncompressed .rbf Sizes for Stratix V
Devices” table.
Changed the data rate specification for transceiver speed grade 3 in the following tables:
m “Transceiver Specifications for Stratix V GX and GS Devices”
m “Stratix V Standard PCS Approximate Maximum Date Rate”
m “Stratix V 10G PCS Approximate Maximum Data Rate”
Changed the conditions for reference clock rise and fall time, and added a note to the

July 2015 3.4 “Transceiver Specifications for Stratix V GX and GS Devices” table.

Added a note to the “Minimum differential eye opening at receiver serial input pins”
specification in the “Transceiver Specifications for Stratix V GX and GS Devices” table.

Changed the tog maximum value in the “AS Timing Parameters for AS "1 and AS 4
Configurations in Stratix V Devices” table.

Removed the CDR ppm tolerance specification from the “Transceiver Specifications for
Stratix V GX and GS Devices” table.
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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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