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Table 1. Stratix V GX and GS Commercial and Industrial Speed Grade Offering (7> (2 () (Part 2 of 2)

Transceiver Speed Core Speed Grade
Grade c1 |c2,c2L| c3 C4 | 12,12 | 13,13L | 1YY 14
3
— Yes Yes Yes — Yes Yes (4) Yes
GX channel—38.5 Gbps

Notes to Table 1:

(1) C=Commercial temperature grade; | = Industrial temperature grade.
(2) Lower number refers to faster speed grade.

(3) C2L, I2L, and I3L speed grades are for low-power devices.

(4) 13YY speed grades can achieve up to 10.3125 Gbps.

Table 2 lists the industrial and commercial speed grades for the Stratix V GT devices.
Table 2. Stratix V GT Commercial and Industrial Speed Grade Offering (7> (2

Core Speed Grade
Transceiver Speed Grade
C1 C2 12 I3
2
GX channel—12.5 Gbps Yes Yes — —
GT channel—28.05 Gbps
3
GX channel—12.5 Gbps Yes Yes Yes Yes
GT channel—25.78 Gbps

Notes to Tahle 2:
(1) C=Commercial temperature grade; | = Industrial temperature grade.
(2) Lower number refers to faster speed grade.

Absolute Maximum Ratings

Absolute maximum ratings define the maximum operating conditions for Stratix V
devices. The values are based on experiments conducted with the devices and
theoretical modeling of breakdown and damage mechanisms. The functional
operation of the device is not implied for these conditions.

Conditions other than those listed in Table 3 may cause permanent damage to the
device. Additionally, device operation at the absolute maximum ratings for extended
periods of time may have adverse effects on the device.

CAUTION

Table 3. Absolute Maximum Ratings for Stratix V Devices (Part 1 of 2)

Symbol Description Minimum | Maximum Unit
Vee Power supply for core voltage and periphery circuitry -0.5 1.35 v
Veepr Power supply for programmable power technology -0.5 1.8 v
Vecram Power supply for configuration pins -0.5 3.9 V
Ve aux Auxiliary supply for the programmable power technology -0.5 3.4 v
Veceat Battery back-up power supply for design security volatile key register -0.5 3.9 v
Veern 1/0 pre-driver power supply -0.5 3.9 v
Vecio I/0 power supply -05 3.9 vV
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Electrical Characteristics Page 3
Table 3. Absolute Maximum Ratings for Stratix V Devices (Part 2 of 2)

Symbol Description Minimum | Maximum Unit
Ve, reLL PLL digital power supply -0.5 1.8 v
Vieca epLL PLL analog power supply —05 3.4 V
\ DC input voltage -0.5 3.8 v
T, Operating junction temperature -55 125 °C
Tsto Storage temperature (No bias) —65 150 °C
lout DC output current per pin -25 40 mA

Table 4 lists the absolute conditions for the transceiver power supply for Stratix V GX,

GS, and GT devices.
Table 4. Transceiver Power Supply Absolute Conditions for Stratix V GX, GS, and GT Devices
Symbol Description Devices Minimum | Maximum | Unit
Vieca exgL | Transceiver channel PLL power supply (left side) GX, GS, GT -0.5 3.75 v
Voca gxsr | Transceiver channel PLL power supply (right side) GX, GS -0.5 3.75 v
Vieca gter | Transceiver channel PLL power supply (right side) GT -0.5 3.75 v
Veenip L Transceiver hard [P power supply (left side) GX, GS, GT -0.5 1.35 v
Vecnip R Transceiver hard IP power supply (right side) GX, GS, GT 0.5 1.35 V
Vieeussi L | Transceiver PGS power supply (left side) GX, GS, GT -0.5 1.35 V
Voenssi r | Transceiver PCS power supply (right side) GX, GS, GT -0.5 1.35 v
Viecr gxsL | Receiver analog power supply (left side) GX, GS, GT -0.5 1.35 v
Vocr axer | Receiver analog power supply (right side) GX, GS, GT -0.5 1.35 v
Voer grer | Receiver analog power supply for GT channels (right side) GT -0.5 1.35 \Y
Voot gxsL | Transmitter analog power supply (left side) GX, GS, GT -0.5 1.35 v
Voer exgr | Transmitter analog power supply (right side) GX, GS, GT -0.5 1.35 v
Vieer grer | Transmitter analog power supply for GT channels (right side) GT -0.5 1.35 V
Vool grer | Transmitter clock network power supply (right side) GT -05 1.35 vV
Voen gxsL | Transmitter output buffer power supply (left side) GX, GS, GT -0.5 1.8 v
Voen gxer | Transmitter output buffer power supply (right side) GX, GS, GT -0.5 1.8 v

Maximum Allowed Overshoot and Undershoot Voltage

During transitions, input signals may overshoot to the voltage shown in Table 5 and
undershoot to 2.0 V for input currents less than 100 mA and periods shorter than

20 ns.

June 2018  Altera Corporation

Stratix V Device Datasheet



Electrical Characteristics Page 13

Internal Weak Pull-Up Resistor

Table 16 lists the weak pull-up resistor values for Stratix V devices.

Table 16. Internal Weak Pull-Up Resistor for Stratix V Devices (7 2

Symbol Description Vecio ‘("‘,’)“(2,““’“5 Value ) | Unit
3.0 £5% 25 kQ
2.5 £5% 25 kQ
Value of the 1/0 pin pull-up resistor before 1.8 +5% 25 KkQ
and during configuration, as well as user 5
Reu mode if you enable the programmable 1.5 +5% 25 ke
pull-up resistor option. 1.35 £5% 25 kQ
1.25 5% 25 kQ
1.2 +5% 25 kQ

Notes to Table 16:
(1) AIl'l/O pins have an option to enable the weak pull-up resistor except the configuration, test, and JTAG pins.

(2) The internal weak pull-down feature is only available for the JTAG Tcx pin. The typical value for this internal weak
pull-down resistor is approximately 25 kQ).

(3) The pin pull-up resistance values may be lower if an external source drives the pin higher than V0.
(4) These specifications are valid with a +10% tolerance to cover changes over PVT.

1/0 Standard Specifications

Table 17 through Table 22 list the input voltage (Vi and Vi), output voltage (Voy and
VoL), and current drive characteristics (Ioy and Iop) for various I/O standards
supported by Stratix V devices. These tables also show the Stratix V device family I/O
standard specifications. The Vg and Voy values are valid at the corresponding Ioy
and Iy, respectively.

For an explanation of the terms used in Table 17 through Table 22, refer to “Glossary”
on page 65. For tolerance calculations across all SSTL and HSTL 1/0O standards, refer
to Altera knowledge base solution rd07262012_486.

Table 17. Single-Ended I/0 Standards for Stratix V Devices

10 Vecio (V) Vi (V) Vi (V) Voo(V) | Vou(V) lo. lon
Standard | pyp | yp | Max | Min | Max | Min | Max | Max Min | (MA) | (mA)
LVTTL 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.4 2.4 2 -2
LVCMOS 2.85 3 3.15 -0.3 0.8 1.7 3.6 0.2 Veco—0.2| 0.1 -0.1
25V 2.375 25 2.625 -0.3 0.7 1.7 3.6 0.4 2 1 -1
035~ 065~ VCCIO + VCCIO -
1.8V 1.71 1.8 1.89 -0.3 0.45 2 -2
Veeio Veeio 0.3 0.45
035* | 0.65* | Voot | 025~ 0.75*
15V 1425 | 15 | 1575 | -0.3 ceio 2 -2
Vecio | Vecio 0.3 Veeio Veeio
035 | 0.65° | Vego+ | 025° | 0.75°
1.2V 1.14 1.2 1.26 -0.3 2 -2
Vecio | Vecio 0.3 Vecio Veeio

June 2018 Altera Corporation Stratix V Device Datasheet
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['=" You typically use the interactive Excel-based Early Power Estimator before designing
the FPGA to get a magnitude estimate of the device power. The Quartus Il PowerPlay
Power Analyzer provides better quality estimates based on the specifics of the design
after you complete place-and-route. The PowerPlay Power Analyzer can apply a
combination of user-entered, simulation-derived, and estimated signal activities that,
when combined with detailed circuit models, yields very accurate power estimates.
“ e For more information about power estimation tools, refer to the PowerPlay Early Power
Estimator User Guide and the PowerPlay Power Analysis chapter in the Quartus 11
Handbook.

June 2018 Altera Corporation Stratix V Device Datasheet
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Switching Characteristics

Switching Characteristics

This section provides performance characteristics of the Stratix V core and periphery
blocks.

These characteristics can be designated as Preliminary or Final.

m Preliminary characteristics are created using simulation results, process data, and
other known parameters. The title of these tables show the designation as
“Preliminary.”

m Final numbers are based on actual silicon characterization and testing. The
numbers reflect the actual performance of the device under worst-case silicon
process, voltage, and junction temperature conditions. There are no designations
on finalized tables.

Transceiver Performance Specifications

This section describes transceiver performance specifications.

Table 23 lists the Stratix V GX and GS transceiver specifications.

Table 23. Transceiver Specifications for Stratix V GX and GS Devices (") (Part 1 of 7)

Transceiver Speed Transceiver Speed Transceiver Speed
Symbol/ . Grade 1 Grade 2 Grade 3 :
Description Conditions Unit
Min | Typ Max Min | Typ Max Min | Typ Max
Reference Clock
Dedicated | 5\ oML, 1.4-V PGML, 1.5-V PGML, 2.5-V PCML, Differential LVPECL, LVDS, and
reference
Supported 1/0 clock pin HCSL
Standards Erel
reference 1.4-V PCML, 1.5-V PCML, 2.5-V PCML, LVPECL, and LVDS
clock pin
Input Reference
Clock Frequency — 40 — 710 40 — 710 40 — 710 MHz
(CMU PLL) @
Input Reference
Clock Frequency — 100 | — 710 100 | — 710 100 | — 710 MHz
(ATX PLL) ®
Measure at
Rise time ;ﬁ?er"e‘xn‘:; | — | 400 | — | — | 40 | — | — | 400
signal (26)
ps
Measure at
Fall time 3%:‘;*‘;‘; — | — | 40 | — | =] a0 | — | —| 400
signal (6)
Duty cycle — 45 | — 55 45 | — 55 45 | — 55 %
Spread-spectrum ®
modulating clock PC'(IEET(:%?S 30| — | 33 |30 | —| 33 [3|—] 3 | ki
frequency
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Switching Characteristics

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 25 shows the approximate maximum data rate using the standard PCS.

Table 25. Stratix V Standard PCS Approximate Maximum Date Rate () 4

o | Transceiver | PMA Width 20 20 16 6 | 10|10/ 8 |8
Mode
Speed Grade |  ppg/core Width 40 20 32 16 | 20|10 | 16 | 8
1 €1,02,C2L,12,12L 1455 | 494 | 976 | 912 | 65 | 58 | 52 | 472
core speed grade
C1, 02, CaL, 12, 12L
: e onde | 122 | 114 | 978 | 912 |65 |58 | 52 |472
G3, 13, 131 9.8 9.0 7.84 72 | 53| 47 | 424|376
core speed grade
C1, 2, CaL, 12, 12L
FIFO o coeed g | 83 85 85 85 | 65 | 58 | 52 |472
13YY
103125 | 103125 | 7.84 72 | 53| 47 | 424|376
3 core speed grade
0313, 13L
coreopesd grace | 83 85 7.84 72 | 53| 47 | 424|376
G4, 14 85 82 704 | 656 | 48 | 42 | 384|344
core speed grade
C1, 2, CaL, 12, 12L
1 e onde | 122 | 114 | 976 | 912 | 61|57 |488 | 456
C1,02,C2L,12,12L 1455 | 494 | 976 | o912 | 61 | 57 | 488|456
5 core speed grade
0313, 13L
coreopesd grace | 08 9.0 7.92 72 | 49 | 45 |39 | 36
Register C1,02,C2L, 12, 12L |y 155 | 103125 | 103125 | 103125 | 6.1 | 5.7 | 4.88 | 4.56
core speed grade
I3YY 103125 | 103125 | 7.92 72 | 49 | 45 |39 | 36
3 core speed grade ' ' ’ | ' ’ ’ '
G3, 13, 131 85 85 7.92 72 | 49 | 45 | 396 | 36
core speed grade
Ca 14
core speed grace | 83 82 704 | 656 | 44 | 41 | 352|328

Notes to Table 25:
(1) The maximum data rate is in Gbps.

(2) The Phase Compensation FIFO can be configured in FIFO mode or register mode. In the FIFO mode, the pointers are not fixed, and the latency
can vary. In the register mode the pointers are fixed for low latency.

(3) The maximum data rate is also constrained by the transceiver speed grade. Refer to Table 1 for the transceiver speed grade.

Stratix V Device Datasheet June 2018 Altera Corporation
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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
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Table 28. Transceiver Specifications for Stratix V GT Devices (Part 4 of 5) (")

Transceiver Transceiver
Symbol/ . Speed Grade 2 Speed Grade 3 .
Description Conditions Unit
Min Typ Max Min Typ Max
Data rate GT channels | 19,600 — 28,050 19,600 — 25,780 Mbps
Differential on-chip GT channels — 100 — — 100 — Q
termination resistors GX channels (8)
Voo (AC coupld) GT channels — | s0 | — — | s0 | — | mv
ocu P GX channels (6
) ) GT channels — | 15 ‘ — — | 15 | — | ps
Rise/Fall time
GX channels (6
Intra-differential pair GX channels ®
skew
Intra-transceiver block
transmitter channel-to- | GX channels (6
channel skew
Inter-transceiver block
transmitter channel-to- | GX channels @)
channel skew
CMU PLL
Supported Data Range — 600 — 12500 600 — 8500 Mbps
thLpowerdown (13) - 1 - - 1 - - us
toi_tock (' — — — 10 — — 10 1]
ATX PLL
VGO post-
divider L=2 8000 — 12500 8000 — 8500 Mbps
L=4 4000 — 6600 4000 — 6600 Mbps
Supported Data Rate L=8 2000 — 3300 2000 — 3300 Mbps
Range for GX Channels =8
Local/Central
Clock Divider 1000 — 1762.5 1000 — 1762.5 Mbps
=2
Supported Data Rate VGO post- . .
Range for GT Channels | divider L=2 9800 14025 9800 12890 Mbps
thLpowerdown (13 - 1 - - 1 - - us
toin_tock (' — — — 10 — — 10 Hs
fPLL
3250/ 3250/
Supported Data Range — 600 — 3195 (23) 600 — 3125 (239) Mbps
J[pll_povverdown (13) - 1 - - 1 - - us
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Table 29 shows the Vg, settings for the GT channel.
Table 29. Typical Vg, Setting for GT Channel, TX Termination = 100 O

Symbol

Vgp Setting

Vgp Value (mV)

Vg, differential peak to peak typical ()

0

200

400

600

800

Gl WIN = O

1000

Note:
(1) Refer to Figure 4.
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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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Tahle 33. Memory Block Performance Specifications for Stratix V Devices (7 2 (Part 2 of 2)
Resources Used Performance
Memory Mode c2 13, Unit
ALUTs | Memory | C1 ’ c3 C4 |12,12L | I3L, 14
C2L
13YY

Single-port, all
supported widths 0 1 700 700 650 550 700 500 450 | MHz
Simple dual-port, all 0 1 700 | 700 | 650 | 550 | 700 | 500 | 450 |MHz
supported widths
Simple dual-port with
the read-during-write
option set to Old Data, 0 1 525 525 455 400 525 455 400 | MHz
all supported widths

M20K Simple dual-port with

Block ECC enabled, 512 x 32 0 1 450 450 400 350 450 400 350 | MHz
Simple dual-port with
ECC and optional 0 1 600 | 600 | 500 | 450 | 600 | 500 | 450 | MHz
pipeline registers
enabled, 512 x 32
True dual port, all
supported widths 0 1 700 700 650 550 700 500 450 | MHz
@%%’Sa” supported 0 1 700 | 700 | 650 | 550 | 700 | 500 | 450 |MHz

Notes to Table 33:

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

(2) When you use the error detection cyclical redundancy check (CRC) feature, there is no degradation in Fyay.

(3) The Fyax specification is only achievable with Fitter options, MLAB Implementation In 16-Bit Deep Mode enabled.

Table 34. Internal Temperature Sensing Diode Specification

Temperature Sensing Diode Specifications
Table 34 lists the internal TSD specification.

Offset Minimum
Temperature . . Conversion . Resolution
Range Accuracy cal:mtrila):led Sampling Rate Time Resolution with no
P Missing Codes
-40°C to 100°C +8°C No 1 MHz, 500 KHz <100 ms 8 bits 8 bits

Table 35 lists the specifications for the Stratix V external temperature sensing diode.

Table 35. External Temperature Sensing Diode Specifications for Stratix V Devices

Description Min Typ Max Unit
lhias, diode source current 8 — 200 pA
Vyias, VOItage across diode 0.3 — 0.9 v
Series resistance — — <1 Q
Diode ideality factor 1.006 1.008 1.010 —
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Table 36. High-Speed /0 Specifications for Stratix V Devices (" 2 (Part 2 of 4)
C1 C2, C2L,12, I12L | C3, I3, I3L, I3YY C4,14
Symbol Conditions Unit
Min [ Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Transmitter
SERDES factor J
= (9). (11),
S e s, | @ | — | 1600 | @ | —|1434| @ | —| 1250 | © | — | 100 | Mbps
(16)
SERDES factor J
>4
True LVDS TX with ® | — | 1600 | ©® | — |1600| ® | — | 1600 | ® | — | 1250 | Mbps
Differential DPA (72) (14), (15),
/0 Standards (16)
- Tusor (03t |~ SERDES factor J
rate) =2 (6) (7) (6) 7) | (6 (7) (6) (7)
uses DDR - - - - Mbps
Registers
SERDES factor J
=1
’ 6 | — 7) 6 | — | 7| 6| — (7) 6 | — (7)
uses SDR Mbps
Register
Emulated
Differential
I/0 Standards
with Three
External SERDES factor J
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Networks -
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Data Rate — | — | 01 — | —101|—|—1 01 — | — 1 0.1 ul
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Network
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Switching Characteristics

Figure 7 shows the dynamic phase alignment (DPA) lock time specifications with the
DPA PLL calibration option enabled.

Figure 7. DPA Lock Time Specification with DPA PLL Calibration Enabled

rx_reset
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Table 37 lists the DPA lock time specifications for Stratix V devices.

Table 37. DPA Lock Time Specifications for Stratix V GX Devices Only () (2: (3)

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

Notes to Tahle 37:

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

(2)
)
(4)

One data transition is defined as a 0-to-1 or 1-to-0 transition.
The DPA lock time stated in this table applies to both commercial and industrial grade.
This is the number of repetitions for the stated training pattern to achieve the 256 data transitions.

Figure 8 shows the LVDS soft-clock data recovery (CDR)/DPA sinusoidal jitter
tolerance specification for a data rate > 1.25 Gbps. Table 38 lists the LVDS
soft-CDR/DPA sinusoidal jitter tolerance specification for a data rate > 1.25 Gbps.

Figure 8. LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specification for a Data Rate > 1.25 Ghps

Jitter Amphlitude (Ul)

25

8.5
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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
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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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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
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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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Figure 13. FPP Configuration Timing Waveform When the DCLK-to-DATA[] Ratio is >1 () 2
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Notes to Figure 13:

M
(2)

Use this timing waveform and parameters when the DCLK-to-DATA [] ratio is >1. To find out the DcLK-to-DATA [] ratio for your system, refer
to Table 49 on page 55.

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 as specified by 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.

I

r’ denotes the DCLK-to-DATA [] ratio. For the DCLK-to-DATA [] ratio based on the decompression and the design security feature enable
settings, refer to Table 49 on page 55.

If needed, pause DCLK by holding it low. When DCLK restarts, the external host must provide data on the DATA [31. . 0] pins prior to sending
the first DCLK rising edge.

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 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.

June 2018 Altera Corporation Stratix V Device Datasheet



Configuration Specification Page 61

Active Serial Configuration Timing

Table 52 lists the DCLK frequency specification in the AS configuration scheme.

Tahle 52. DCLK Frequency Specification in the AS Configuration Scheme (7 2)

Minimum Typical Maximum Unit
53 7.9 12.5 MHz
10.6 15.7 25.0 MHz
21.3 31.4 50.0 MHz
42.6 62.9 100.0 MHz
Notes to Table 52:
(1) This applies to the DcLk frequency specification when using the internal oscillator as the configuration clock
source.

(2) The AS multi-device configuration scheme does not support bCLK frequency of 100 MHz.
Figure 14 shows the single-device configuration setup for an AS x1 mode.

Figure 14. AS Configuration Timing
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Notes to Figure 14:

(1) Ifyou are using AS x4 mode, this signal represents the As DATA [3. . 0] and EPCQ sends in 4-bits of data for each DCLXK cycle.
(2) The initialization clock can be from internal oscillator or CLKUSR pin.

(3) After the option bit to enable the INIT DONE pin is configured into the device, the INIT DONE goes low.

Table 53 lists the timing parameters for AS x1 and AS x4 configurations in Stratix V
devices.

Table 53. AS Timing Parameters for AS x1 and AS x4 Configurations in Stratix V Devices (: (2} (Part 1 of 2)

Symbol Parameter Minimum Maximum Units
tco DCLK falling edge to AS_DATAO0/ASDO output — 2 ns
tsy Data setup time before falling edge on bcLK 1.5 — ns
tH Data hold time after falling edge on bCcLK 0 — ns
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