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

1/0 Veeio (V) er(nc) V) VX(Ac) (v) VcM(nc) (v) anF(Ac) (V)
Standard | i | Typ | Max | Min | Max | Min | Typ | Max | Min | Typ | Max | Min | Max
HSTL-12 Veeno . 0.5* . 0.4* 0.5* 0.6* Veeio
Class I, 1l 114 12 1.26 0.16 +0.3 VCClO VCClO VCClO VCClO 0.3 +0.48

0.5"Veeo | 05* | 0.5*Veeo | 0.4% 0.5* 0.6*
HSUL-12 | 1.14 | 1.2 13 | 0.26 | 0.26 044 | 044
-0.12 VCCIO +0.12 VCCIO VCCIO VCCIO
Table 22. Differential I/0 Standard Specifications for Stratix V Devices (/

/0 Veeio (V) 2 Vip (mV) @ Viewmoc) (V) Voo (V) @ Voem (V) @
Standard | Wiy | Typ | Max | Min | Condition | Max | Min | Condition | Max | Min | Typ | Max | Min | Typ | Max
PCML Transmitter, receiver, and input reference clock pins of the high-speed transceivers use the PCML 1/0 standard. For

transmitter, receiver, and reference clock 1/0 pin specifications, refer to Table 23 on page 18.
. Dyax < .
55V Ve = 0.05 700 Mbps 1.8 | 0.247 06 |1.125| 1.25 | 1.375
5 | 2.375] 25 | 2625 | 100
LVDS 7 125V 105 | Dwe> |55 | 047 06 |1.125| 1.25 | 1.375
~ | 7Y | 700 Mbps | ' e i ' '
BLVDS ) | 2.375 | 2.5 |2.625 | 100 — — | — — — - | == — — —
RSDS Vem = . .
(HIO) @ 2.375| 2.5 | 2.625 | 100 155V 0.3 1.4 01 [02|06 | 05 1.2 14
Mini-
LVDS 2.375| 2.5 | 2.625 | 200 — 600 | 0.4 — 1325 025 | — | 06 1 1.2 1.4
(HI0) @
I N _ _ Duax < I R R _ _
LVPECL 300 06 | 700 Mbps | 18
o — = = 80| — | =1 [Pm> sl -] = =] =
700 Mbps ’

Notes to Table 22:

(1) For optimized LVDS receiver performance, the receiver voltage input range must be between 1.0 V to 1.6 V for data rates above 700 Mbps, and 0 V to 1.85
V for data rates below 700 Mbps.

(2) For optimized RSDS receiver performance, the receiver voltage input range must be between 0.25 V to 1.45 V.

(3) For optimized Mini-LVDS receiver performance, the receiver voltage input range must be between 0.3 V to 1.425 V.

(4) For optimized LVPECL receiver performance, the receiver voltage input range must be between 0.85 V to 1.75 V for data rate above 700 Mbps and 0.45 V
to0 1.95 V for data rate below 700 Mbps.

Power Consumption

LVPECL is only supported on dedicated clock input pins.

) There are no fixed Vg, Vop, and Voey specifications for BLVDS. They depend on the system topology.

) RLrange: 90 <RL<110Q.

) The 1.4-V and 1.5-V PCML transceiver I/0 standard specifications are described in “Transceiver Performance Specifications” on page 18.
8) The minimum VID value is applicable over the entire common mode range, VCM.

)

0

Altera offers two ways to estimate power consumption for a design—the Excel-based
Early Power Estimator and the Quartus® II PowerPlay Power Analyzer feature.
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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

Stratix V Device Datasheet 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)
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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 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 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

June 2018  Altera Corporation
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Figure 4 shows the differential transmitter output waveform.

Figure 4. Differential Transmitter/Receiver Output/Input Waveform

Single-Ended Waveform

Positive Channel (p)
Vop/Vp (single-ended)

Negative Channel (n)

Ground

Differential Waveform Vop/Vp (differential peak to peak typical) = 2 x Vgp/V|p (single-ended)

Vop/Vp (single-ended)

Vop/Vp (single-ended)

Figure 5 shows the Stratix V AC gain curves for GT channels.

Figure 5. AC Gain Curves for GT Channels

15.0
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Figure 6 shows the Stratix V DC gain curves for GT channels.

Figure 6. DC Gain Gurves for GT Channels

120

L3

9BV}

100meg

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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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 —

June 2018  Altera Corporation
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Table 36. High-Speed I/0 Specifications for Stratix V Devices (" 2 (Part 4 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
SERDES factor J
6 | — 8) 6 | —| @ | © | — 8) 6 | — 8
31010 Mbps
SERDES factor J
=2
g 6 | — (7) @ | — | 0| © | — (7) 6 | — (7)
fuson (data uses DDR Mbps
rate) Registers
SERDES factor J
=1
' 6 | — (7) @ | — | 0| © | — (7) 6 | — (7)
uses SDR Mbps
Register
DPA Mode
DPA run . | __}1000| | __|1000| | __ 1000 | | | 1000 Ul
length 0 0 0 0
Soft CDR mode
Soft-CDR .
PPM — —|— 130 |—|—1|30|—]|—| 30 |—|—| 300 PPM
tolerance
Non DPA Mode
Sampling . o L L R
Window 300 300 300 300 ps

Notes to Table 36:

1) When J = 310 10, use the serializer/deserializer (SERDES) block.

2) WhenJ =1 or 2, bypass the SERDES block.

) This only applies to DPA and soft-CDR modes.

4) Clock Boost Factor (W) is the ratio between the input data rate to the input clock rate.
)
)

wW

5) This is achieved by using the LVDS clock network.

6) The minimum specification depends on the clock source (for example, the PLL and clock pin) and the clock routing resource (global, regional,
or local) that you use. The I/0 differential buffer and input register do not have a minimum toggle rate.

(7) The maximum ideal frequency is the SERDES factor (J) x the PLL maximum output frequency (fOUT) provided you can close the design timing
and the signal integrity simulation is clean.

(8) You can estimate the achievable maximum data rate for non-DPA mode by performing link timing closure analysis. You must consider the board
skew margin, transmitter delay margin, and receiver sampling margin to determine the maximum data rate supported.

(9) If the receiver with DPA enabled and transmitter are using shared PLLs, the minimum data rate is 150 Mbps.

(10) You must calculate the leftover timing margin in the receiver by performing link timing closure analysis. You must consider the board skew
margin, transmitter channel-to-channel skew, and receiver sampling margin to determine leftover timing margin.

(11) The Fyax specification is based on the fast clock used for serial data. The interface Fyay is also dependent on the parallel clock domain which
is design-dependent and requires timing analysis.

12) Stratix V RX LVDS will need DPA. For Stratix V TX LVDS, the receiver side component must have DPA.
13) Stratix V LVDS serialization and de-serialization factor needs to be x4 and above.

14) Requires package skew compensation with PCB trace length.
)
)
)

(
(
(
(
(
(

15) Do not mix single-ended I/0 buffer within LVDS I/0 bank.
16) Chip-to-chip communication only with a maximum load of 5 pF.
17) When using True LVDS RX channels for emulated LVDS TX channel, only serialization factors 1 and 2 are supported.

(
(
(
(
(
(
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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

Stratix V Device Datasheet June 2018 Altera Corporation
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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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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
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- 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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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.
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Table 51 lists the timing parameters for Stratix V devices for FPP configuration when
the DCLK-to-DATA [] ratio is more than 1.

Table 51. FPP Timing Parameters for Stratix V Devices When the DCLK-to-DATA[] Ratio is >1 (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 @ us
torsTy | nCONFIG high to nSTATUS high — 1,506 (2 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 N-1/fpok @ — s
teH DCLK high time 0.45 x 1/fyax — S
toL DCLK low time 0.45 x 1/fyax — S
tok DCLK period 1/fuax — S
o DCLK frequency (FPP x8/x16) — 125 MHz
DCLK frequency (FPP x32) — 100 MHz
tr Input rise time — 40 ns
tr Input fall time — 40 ns
tepoum | CONF_DONE high to user mode 4/ 175 437 us
tcpocy | CONF_DONE high to CLKUSR enabled 4}322:{3;;?321 — —
tepacu +
tcooumc | CONF_DONE high to user mode with CLKUSR option on (8576 x CLKUSR — —
period) (4

Notes to Table 51:

(1) Use these timing parameters when you use the decompression and design security features.

(2) You can obtain this value if you do not delay configuration by extending the nCONFIG or nSTATUS low pulse width.

(3) The minimum and maximum numbers apply only if you use the internal oscillator as the clock source for initializing the device.
(4)

4) 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.

(5) N is the DcLK-to-DATA ratio and fpg i is the DCLK frequency the system is operating.
(6) If nsTATUS is monitored, follow the tsrock Specification. If nSTATUS is not monitored, follow the tgrock Specification.
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1/0 Timing

Remote System Upgrades

Table 56 lists the timing parameter specifications for the remote system upgrade

circuitry.

Tabhle 56. Remote System Upgrade Circuitry Timing Specifications

Parameter Minimum Maximum Unit
tru_nconric (" 250 — ns
tau_nrsTiver @/ 250 — ns

Notes to Table 56:

(1) This is equivalent to strobing the reconfiguration input of the ALTREMOTE_UPDATE megafunction high for the
minimum timing specification. For more information, refer to the Remote System Upgrade State Machine section
of the “Configuration, Design Security, and Remote System Upgrades in Stratix VV Devices” chapter.

(2) This is equivalent to strobing the reset_timer input of the ALTREMOTE_UPDATE megafunction high for the

minimum timing specification. For more information, refer to the User Watchdog Timer section of the
“Configuration, Design Security, and Remote System Upgrades in Stratix VV Devices” chapter.

User Watchdog Internal Circuitry Timing Specification
Table 57 lists the operating range of the 12.5-MHz internal oscillator.

Table 57. 12.5-MHz Internal Oscillator Specifications

Typical

Maximum

Units

5.3

7.9

12.5

MHz

1/0 Timing

Altera offers two ways to determine I/O timing—the Excel-based I/O Timing and the
Quartus II Timing Analyzer.

Excel-based I/0 timing provides pin timing performance for each device density and
speed grade. The data is typically used prior to designing the FPGA to get an estimate
of the timing budget as part of the link timing analysis. The Quartus II Timing
Analyzer provides a more accurate and precise I/O timing data based on the specifics
of the design after you complete place-and-route.
“ e Youcan download the Excel-based I/O Timing spreadsheet from the Stratix V
Devices Documentation web page.

Programmable I0E Delay

Table 58 lists the Stratix V IOE programmable delay settings.

Table 58. 10E Programmable Delay for Stratix V Devices (Part 1 of 2)

Min Fast Model Slow Model
Parameter Avail_ahle Offset
(| Settings | "™ | ndustrial | Commercial | €1 | €2 | €3 | ¢4 | I2 I;";’Y 14 | Unit
D1 64 0.464 0.493 0.838 | 0.838 | 0.924 | 1.011|0.844 | 0.921 | 1.006 | ns
D2 32 0.230 0.244 0.415 | 0.415 | 0.459 | 0.503 | 0.417 | 0.456 | 0.500 | ns
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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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Table 61. Document Revision History (Part 3 of 3)

Date

Version

Changes

May 2013

2.7

m Updated Table 2, Table 6, Table 7, Table 20, Table 23, Table 27, Table 47, Table 60
m Added Table 24, Table 48
m Updated Figure 9, Figure 10, Figure 11, Figure 12

February 2013

2.6

m Updated Table 7, Table 9, Table 20, Table 23, Table 27, Table 30, Table 31, Table 35,
Table 46

m Updated “Maximum Allowed Overshoot and Undershoot Voltage”

December 2012

2.5

m Updated Table 3, Table 6, Table 7, Table 8, Table 23, Table 24, Table 25, Table 27,
Table 30, Table 32, Table 35

m Added Table 33

m Added “Fast Passive Parallel Configuration Timing”

m Added “Active Serial Configuration Timing”

m Added “Passive Serial Configuration Timing”

m Added “Remote System Upgrades”

m Added “User Watchdog Internal Gircuitry Timing Specification”
m Added “Initialization”

m Added “Raw Binary File Size”

June 2012

2.4

m Added Figure 1, Figure 2, and Figure 3.

m Updated Table 1, Table 2, Table 3, Table 6, Table 11, Table 22, Table 23, Table 27,Table 29,
Table 30, Table 31, Table 32, Table 35, Table 38, Table 39, Table 40, Table 41, Table 43,
Table 56, and Table 59.

m Various edits throughout to fix bugs.
m Changed title of document to Stratix V Device Datasheet.
m Removed document from the Stratix V handbook and made it a separate document.

February 2012

2.3

m Updated Table 1-22, Table 1-29, Table 1-31, and Table 1-31.

December 2011

2.2

m Added Table 2-31.
m Updated Table 2-28 and Table 2-34.

November 2011

2.1

m Added Table 2-2 and Table 2-21 and updated Table 2-5 with information about
Stratix V GT devices.

m Updated Table 2-11, Table 2-13, Table 2-20, and Table 2-25.
m Various edits throughout to fix SPRs.

May 2011

2.0

m Updated Table 2—4, Table 2-18, Table 2-19, Table 2-21, Table 2—22, Table 2-23, and
Table 2-24.

m Updated the “DQ Logic Block and Memory Qutput Clock Jitter Specifications” title.
m Chapter moved to Volume 1.
m Minor text edits.

December 2010

1.1

m Updated Table 1-2, Table 1-4, Table 1-19, and Table 1-23.
m Converted chapter to the new template.
m Minor text edits.

July 2010

1.0

Initial release.
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