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Introduction

Table 1-5. Stratix FineLine BGA Package Sizes
Dimension 484 Pin 672 Pin 780 Pin 1,020 Pin 1,508 Pin
Pitch (mm) 1.00 1.00 1.00 1.00 1.00
Area (mm2) 529 729 841 1,089 1,600
Length x width 23 x 23 27 x 27 29 x 29 33x 33 40 x 40
(mm x mm)

Stratix devices are available in up to four speed grades, -5, -6, -7, and -8,
with -5 being the fastest. Table 1-6 shows Stratix device speed-grade
offerings.

Table 1-6. Stratix Device Speed Grades
. . 484-Pin 672-Pin 780-Pin 1,020-Pin 1,508-Pin
Device 6732(;';'" 9536(;2'" FineLine | FineLine | FineLine | FineLine FineLine
BGA BGA BGA BGA BGA
EP1S10 6, -5, -6, -7 -8, -7 -5, -6, -7
EP1S20 -8, - -5, -6, -7 -8, -7 -5, -6, -7
EP1S25 -6, - -6,-7,-8 -5, -6, -7 -5, -6, -7
EP1S30 -5, -6, -7 -5,-6,-7,-8 | -5,-6,-7
EP1S40 -5, -6, -7 -5,-6,-7,-8 | -5,-6,-7 -5, -6, -7
EP1S60 -6, -7 -5, -6, -7 -6, -7
EP1S80 -6, -7 -5, -6, -7 -5, -6, -7
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Stratix Architecture

Figure 2-3. Direct Link Connection

Direct link interconnect from Direct link interconnect from
left LAB, TriMatrix memory right LAB, TriMatrix memory
block, DSP block, or IOE output ¢ block, DSP block, or IOE output

Direct link Direct link
interconnect ———Pp» interconnect
to left to right

Local

Interconnect LAB

LAB Control Signals

Each LAB contains dedicated logic for driving control signals to its LEs.
The control signals include two clocks, two clock enables, two
asynchronous clears, synchronous clear, asynchronous preset/load,
synchronous load, and add/subtract control signals. This gives a
maximum of 10 control signals at a time. Although synchronous load and
clear signals are generally used when implementing counters, they can
also be used with other functions.

Each LAB can use two clocks and two clock enable signals. Each LAB’s
clock and clock enable signals are linked. For example, any LE in a
particular LAB using the 1abclkl signal will also use labclkenal. If
the LAB uses both the rising and falling edges of a clock, it also uses both
LAB-wide clock signals. De-asserting the clock enable signal will turn off
the LAB-wide clock.

Each LAB can use two asynchronous clear signals and an asynchronous
load/preset signal. The asynchronous load acts as a preset when the
asynchronous load data input is tied high.

Altera Corporation 2-5
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TriMatrix Memory

Figure 2-16. M512 RAM Block LAB Row Interface
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M4K RAM Blocks

The M4K RAM block includes support for true dual-port RAM. The M4K
RAM block is used to implement buffers for a wide variety of applications
such as storing processor code, implementing lookup schemes, and
implementing larger memory applications. Each block contains

4,608 RAM bits (including parity bits). M4K RAM blocks can be

configured in the following modes:

True dual-port RAM
Simple dual-port RAM
Single-port RAM

Shift register

When configured as RAM or ROM, you can use an initialization file to
pre-load the memory contents.

Altera Corporation
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TriMatrix Memory

Input/Qutput Clock Mode

Input/output clock mode can be implemented for both the true and
simple dual-port memory modes. On each of the two ports, A or B, one
clock controls all registers for inputs into the memory block: data input,
wren, and address. The other clock controls the block’s data output
registers. Each memory block port, A or B, also supports independent
clock enables and asynchronous clear signals for input and output
registers. Figures 2-25 and 2-26 show the memory block in input/output
clock mode.
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PLLs & Clock Networks

Figure 2-47. EP1810, EP1S20 & EP1S25 Device I/0 Clock Groups
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Stratix Architecture

Figure 2-61. Column 1/0 Block Connection to the Interconnect
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Notes to Figure 2—61:

(1)  The 16 control signals are composed of four output enables 1io_boe [3..0], four clock enables io_bce [3..0],
four clocks io_bclk[3..0], and four clear signals io_bclr[3..0].

(2) The 42 data and control signals consist of 12 data out lines; six lines each for DDR applications
io_dataoutal[5..0] and io_dataoutb[5..0], six output enables io_coe [5. . 0], six input clock enables

io_cce_in[5..0], six output clock enables io_cce_out [5..0], six clocks io_cclk[5..0], and six clear
signals io_cclr[5..0].

Altera Corporation
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Stratix Architecture

Figure 2-70. Stratix I/0 Banks Notes (1), (2), (3)
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Notes to Figure 2—70:

(1) Figure 2-70is a top view of the silicon die. This will correspond to a top-down view for non-flip-chip packages, but
will be a reverse view for flip-chip packages.

(2) Figure 2-70 is a graphic representation only. See the device pin-outs on the web (www.altera.com) and the
Quartus II software for exact locations.

(3) Banks 9 through 12 are enhanced PLL external clock output banks.

(4) If the high-speed differential I/O pins are not used for high-speed differential signaling, they can support all of the
1/0 standards except HSTL Class I and II, GTL, SSTL-18 Class II, PCI, PCI-X 1.0, and AGP 1x /2x.

(5)  For guidelines for placing single-ended I/O pads next to differential I/O pads, see the Selectable I/O Standards in
Stratix and Stratix GX Devices chapter in the Stratix Device Handbook, Volume 2.

Altera Corporation 2-125
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Configuration & Testing

While in the factory configuration, the factory-configuration logic
performs the following operations:

B Loads a remote update-control register to determine the page
address of the new application configuration

B Determines whether to enable a user watchdog timer for the
application configuration

B Determines what the watchdog timer setting should be if it is
enabled

The user watchdog timer is a counter that must be continually reset
within a specific amount of time in the user mode of an application
configuration to ensure that valid configuration occurred during a remote
update. Only valid application configurations designed for remote
update can reset the user watchdog timer in user mode. If a valid
application configuration does not reset the user watchdog timer in a
specific amount of time, the timer updates a status register and loads the
factory configuration. The user watchdog timer is automatically disabled
for factory configurations.

If an error occurs in loading the application configuration, the
configuration logic writes a status register to specify the cause of the error.
Once this occurs, the Stratix device automatically loads the factory
configuration, which reads the status register and determines the reason
for reconfiguration. Based on the reason, the factory configuration will
take appropriate steps and will write the remote update control register
to specify the next application configuration page to be loaded.

When the Stratix device successfully loads the application configuration,
it enters into user mode. The Stratix device then executes the main
application of the user. Intellectual property (IP), such as a Nios® (16-bit
ISA) and Nios®1I (32-bit ISA) embedded processors, can help the Stratix
device determine when remote update is coming. The Nios embedded
processor or user logic receives incoming data, writes it to the
configuration device, and loads the factory configuration. The factory
configuration will read the remote update status register and determine
the valid application configuration to load. Figure 32 shows the Stratix
remote update. Figure 3-3 shows the transition diagram for remote
update mode.

Altera Corporation 3-9
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NhiERA

4. DC & Switching

o Characteristics
$51004-3.4
0 p erating Stratix® devices are offered in both commercial and industrial grades.
Conditi Industrial devices are offered in -6 and -7 speed grades and commercial
ondiuons devices are offered in -5 (fastest), -6, -7, and -8 speed grades. This section

specifies the operation conditions for operating junction temperature,
Vet and Vo voltage levels, and input voltage requirements. The
voltage specifications in this section are specified at the pins of the device
(and not the power supply). If the device operates outside these ranges,
then all DC and AC specifications are not guaranteed. Furthermore, the
reliability of the device may be affected. The timing parameters in this
chapter apply to both commercial and industrial temperature ranges

unless otherwise stated.

Tables 4-1 through 4-8 provide information on absolute maximum

ratings.

Table 4-1. Stratix Device Absolute Maximum Ratings Notes (1), (2)

Symbol Parameter Conditions Minimum | Maximum Unit
Veeint Supply voltage With respect to ground -0.5 2.4 \%
Veeio -0.5 4.6 \%
V, DC input voltage (3) -0.5 4.6 \
lout DC output current, per pin -25 40 mA
Tsta Storage temperature No bias -65 150 °C
T, Junction temperature BGA packages under bias 135 °C

Table 4-2. Stratix Device Recommended Operating Conditions (Part 1 of 2)

Symbol Parameter Conditions Minimum Maximum Unit
Veont Supply voltage for internal 4) 1.425 1.575 Vv
logic and input buffers
Altera Corporation 4-1
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Operating Conditions

Table 4-20. SSTL-2 Class | Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum Unit

Veeio Output supply voltage 2.375 2.5 2.625

Vi Termination voltage Vger — 0.04 VRer Vger + 0.04

VRer Reference voltage 1.15 1.25 1.35 \
ViHoc) High-level DC input voltage Vger + 0.18 3.0 \Y
ViLoo) Low-level DC input voltage -0.3 Vger —0.18 \'%
Virac) High-level AC input voltage Vger + 0.35 \"
ViLac) Low-level AC input voltage Vger — 0.35 \Y
Vou High-level output voltage loy =-8.1 mA Vi1 + 0.57 \%

(3)
VoL Low-level output voltage lo.=8.1mA (3) Vi1 -0.57 \

Table 4-21. SSTL-2 Class Il Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum Unit
Veeio Output supply voltage 2.375 2.5 2.625 \Y
Vi Termination voltage Vger — 0.04 VRer Vger + 0.04
VRer Reference voltage 1.15 1.25 1.35 \
ViHoc) High-level DC input voltage Vger + 0.18 Veeio +0.3 \'%
ViLpg) Low-level DC input voltage -0.3 Vger—0.18 \
ViH(ac) High-level AC input voltage Vger + 0.35 \
ViLac) Low-level AC input voltage Vger — 0.35 \'%
Von High-level output voltage | lopy=-16.4mA | Vit +0.76 \

(3)
VoL Low-level output voltage lo=16.4mA (3) V7 -0.76 \

Table 4-22. SSTL-3 Class | Specifications (Part 1 of 2)

Symbol Parameter Conditions Minimum | Typical | Maximum Unit
Veeio Output supply voltage 3.0 3.3 3.6 \Y
Vi1 Termination voltage Vger — 0.05 VRer Vger + 0.05
VRer Reference voltage 1.3 15 1.7 \Y
Vinoc) High-level DC input voltage Vger + 0.2 Veeio + 0.3 \
ViLoo) Low-level DC input voltage -0.3 Vger — 0.2 \
ViHac) High-level AC input voltage Vger + 0.4 Vv

4-12 Altera Corporation
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Operating Conditions

Table 4-25. 3.3-V AGP 1x Specifications (Part 2 of 2)

Symbol Parameter Conditions Minimum | Typical | Maximum Unit
Vou High-level output voltage | loyt=-0.5mA | 0.9 X Vccio 3.6 \Y
VoL Low-level output voltage lour=1.5mA 0.1 x Veeio \Y

Table 4-26. 1.5-V HSTL Class | Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum Unit
Veeio Output supply voltage 14 15 1.6
VRer Input reference voltage 0.68 0.75 0.9
Vit Termination voltage 0.7 0.75 0.8 \Y
Vi (DC) DC high-level input voltage Vger + 0.1 \
VL (DC) DC low-level input voltage -0.3 Vger — 0.1 \
Vi (AC) AC high-level input voltage Vger + 0.2 \Y
VL (AC) AC low-level input voltage Vger — 0.2 \
Von High-level output voltage | loy=-8mA (3) | Vgcio— 0.4 \
VoL Low-level output voltage loo=8mA (3) 0.4 \Y

Table 4-27. 1.5-V HSTL Class Il Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum Unit

Veeio Output supply voltage 14 15 1.6

VRer Input reference voltage 0.68 0.75 0.9

Vit Termination voltage 0.7 0.75 0.8 \Y
Vi (DC) DC high-level input voltage Vger + 0.1 \
V. (DC) DC low-level input voltage -0.3 Vger — 0.1 \
Vi (AC) AC high-level input voltage Vger + 0.2 \Y
VL (AC) AC low-level input voltage Vger — 0.2 \
Vou High-level output voltage | loy=—-16 mA (3)| Vccio — 0.4 \
VoL Low-level output voltage loo=16 mA (3) 0.4 \Y
4-14 Altera Corporation
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DC & Switching Characteristics
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Table 4-41. M4K Block Internal Timing Microparameter Descriptions (Part
20f2)

Symbol Parameter

tMaKDATAAH A port data hold time after clock

t\MaKADDRASU A port address setup time before clock

tM4KADDRAH A port address hold time after clock

tMakDATABSU B port data setup time before clock

tMAKDATABH B port data hold time after clock

tMaKADDRBSU B port address setup time before clock

tMaKADDRBH B port address hold time after clock

tMaKDATACO 1 Clock-to-output delay when using output registers

tmakDATACO2 Clock-to-output delay without output registers

tMAKCLKHL Register minimum clock high or low time. This is a limit on
the min time for the clock on the registers in these blocks.
The actual performance is dependent upon the internal
point-to-point delays in the blocks and may give slower
performance as shown inTable 4-36 on page 4-20 and as
reported by the timing analyzer in the Quartus Il software.

tmakcLR Minimum clear pulse width

Table 4-42. M-RAM Block Internal Timing Microparameter
Descriptions (Part 1 of 2)

Symbol Parameter
tMRAMRC Synchronous read cycle time
tmMrAMWC Synchronous write cycle time
tMRAMWERESU Write or read enable setup time before clock
tMRAMWEREH Write or read enable hold time after clock
tMRAMCLKENSU Clock enable setup time before clock
tMRAMCLKENH Clock enable hold time after clock
tMRAMBESU Byte enable setup time before clock
tMRAMBEH Byte enable hold time after clock
tMRAMDATAASU A port data setup time before clock
tMRAMDATAAH A port data hold time after clock
tMRAMADDRASU A port address setup time before clock
tMRAMADDRAH A port address hold time after clock
tMRAMDATABSU B port setup time before clock

4-25
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Timing Model

Tables 4-67 through 4-72 show the external timing parameters on column
and row pins for EP1525 devices.

Table 4-67. EP1S25 External I/0 Timing on Column Pins Using Fast Regional Clock Networks

-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade ]
Parameter Unit
Min Max Min Max Min Max Min Max
tinsu 2.412 2.613 2.968 3.468 ns
tiNe 0.000 0.000 0.000 0.000 ns
touTco 2.196 4.475 2.196 4.748 2.196 5.118 2.196 5.603 ns
tyz 2.136 4.349 2.136 4.616 2.136 4.994 2.136 5.488 ns
tzx 2.136 4.349 2.136 4.616 2.136 4.994 2.136 5.488 ns

Table 4-68. EP1S25 External /0 Timing on Column Pins Using Regional Clock Networks

-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade
Parameter Unit

Min Max Min Max Min Max Min Max
tinsu 1.535 1.661 1.877 2.125 ns
tin 0.000 0.000 0.000 0.000 ns
touTco 2.739 5.396 2.739 5.746 2.739 6.262 2.739 6.946 ns
tyz 2.679 5.270 2.679 5.614 2.679 6.138 2.679 6.831 ns
trx 2.679 5.270 2.679 5.614 2.679 6.138 2.679 6.831 ns
tinsupLL 0.934 0.980 1.092 1.231 ns
tiNHPLL 0.000 0.000 0.000 0.000 ns
touTcopLL 1.316 2.733 1.316 2.839 1.316 2.921 1.316 3.110 ns
tXZPLL 1.256 2.607 1.256 2.707 1.256 2.797 1.256 2.995 ns
toxpLL 1.256 2.607 1.256 2.707 1.256 2.797 1.256 2.995 ns
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DC & Switching Characteristics

Table 4-81. EP1S40 External I/0 Timing on Column Pins Using Global Clock Networks

-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade
Parameter Unit
Min Max Min Max Min Max Min Max
tinsu 2.126 2.268 2.558 2.930 ns
tine 0.000 0.000 0.000 0.000 ns
toutco 2.856 5.585 2.856 5.987 2.856 6.541 2.847 7.253 ns
tyz 2.796 5.459 2.796 5.855 2.796 6.417 2.787 7.138 ns
trx 2.796 5.459 2.796 5.855 2.796 6.417 2.787 7.138 ns
tinsupLL 1.466 1.455 1.711 1.906 ns
tinHPLL 0.000 0.000 0.000 0.000 ns
touTcopLL 1.092 2.345 1.092 2.510 1.092 2.455 1.089 2.473 ns
tyzpLL 1.032 2.219 1.032 2.378 1.032 2.331 1.029 2.358 ns
toxpLL 1.032 2.219 1.032 2.378 1.032 2.331 1.029 2.358 ns

Table 4-82. EP1S40 External /0 Timing on Row Pins Using Fast Regional Clock Networks

-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade
Parameter Unit
Min Max Min Max Min Max Min Max
tinsu 2.472 2.685 3.083 3.056 ns
tin 0.000 0.000 0.000 0.000 ns
toutco 2.631 5.258 2.631 5.625 2.631 6.105 2.745 7.324 ns
tyz 2.658 5.312 2.658 5.681 2.658 6.173 2.772 7.406 ns
trx 2.658 5.312 2.658 5.681 2.658 6.173 2.772 7.406 ns
Altera Corporation 4-49
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Timing Model

Tables 4-91 through 4-96 show the external timing parameters on column
and row pins for EP1S80 devices.

Table 4-91. EP1S80 External I/0 Timing on Column Pins Using Fast Regional Clock Netwarks Note (1)

-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade )

Parameter Unit
Min Max Min Max Min Max Min Max

tinsu 2.328 2.528 2.900 NA ns

tiNe 0.000 0.000 0.000 NA ns

touTco 2.422 4.830 2.422 5.169 2.422 5.633 NA NA ns

tyz 2.362 4.704 2.362 5.037 2.362 5.509 NA NA ns

tzx 2.362 4.704 2.362 5.037 2.362 5.509 NA NA ns

Table 4-92. EP1S80 External I/0 Timing on Column Pins Using Regional Clock Networks Note (1)

-5 Speed Grade -6 Speed Grade -7 Speed Grade -8 Speed Grade
Parameter Unit

Min Max Min Max Min Max Min Max
tinsu 1.760 1.912 2.194 NA ns
tin 0.000 0.000 0.000 NA ns
touTco 2.761 5.398 2.761 5.785 2.761 6.339 NA NA ns
tyz 2.701 5.272 2.701 5.653 2.701 6.215 NA NA ns
trx 2.701 5.272 2.701 5.653 2.701 6.215 NA NA ns
tinsupLL 0.462 0.606 0.785 NA ns
tiNHPLL 0.000 0.000 0.000 NA ns
touTcopLL 1.661 2.849 1.661 2.859 1.661 2.881 NA NA ns
twzpLL 1.601 2.723 1.601 2.727 1.601 2.757 NA NA ns
toxpLL 1.601 2.723 1.601 2.727 1.601 2.757 NA NA ns
4-54 Altera Corporation
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DC & Switching Characteristics
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Table 4-97. Output Pin Timing Skew Definitions (Part 2 of 2)

Symbol Definition

R HIO Across all HIO banks (1, 2, 5, 6); across four similar
type 1/0 banks

trs_vio Across all VIO banks (3, 4, 7, 8); across four similar
type 1/0 banks

tovERALL Output timing skew for all I/O pins on the device.

Notes to Table 4-97:
(1)  See Figure 4-5 on page 4-57.
(2) See Figure 4-6 on page 4-58.

Table 4-98 shows the I/O skews when using the same global or regional
clock to feed IOE registers in I/O banks around each device. These values
can be used for calculating the timing budget on the output (write) side
of a memory interface. These values already factor in the package skew.

Table 4-98. Output Skew for Stratix by Device Density
Skew (ps) (7)
Symbol
EP1S10to EP1S30 | EP1S40 EP1S60 & EP1S80

tss Hio 90 290 500
tse_vio 160 290 500
tss_mio 90 460 600
tss_vio 180 520 630
tLR Hio 150 490 600
trs_vio 190 580 670
toVERALL 430 630 880

Note to Table 4-98:
(1) The skew numbers in Table 4-98 account for worst case package skews.

4-59
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DC & Switching Characteristics

Table 4-104. Stratix I/0 Standard Row Pin Input Delay Adders
-5 Speed Grade | -6 Speed Grade | -7 Speed Grade | -8 Speed Grade
Parameter Unit
Min Max Min Max Min Max Min Max
LVCMOS 0 0 0 0 ps
3.3-V LVTTL 0 0 0 0 ps
2.5-V LVTTL 21 22 25 29 ps
1.8-V LVTTL 181 190 218 257 ps
1.5-V LVTTL 300 315 362 426 ps
GTL+ -152 -160 -184 -216 ps
CTT -168 -177 -203 -239 ps
SSTL-3 Class | -193 -203 -234 -275 ps
SSTL-3 Class Il -193 —203 —-234 -275 ps
SSTL-2 Class | -262 -276 -317 -373 ps
SSTL-2 Class Il -262 -276 -317 -373 ps
SSTL-18 Class | -105 -111 —-127 -150 ps
SSTL-18 Class Il 0 0 0 0 ps
1.5-V HSTL Class | -151 -159 -183 -215 ps
1.8-V HSTL Class | -126 -133 -153 -179 ps
LVDS -149 -157 -180 -212 ps
LVPECL -149 -157 -180 -212 ps
3.3-V PCML -65 -69 -79 -93 ps
HyperTransport 77 -81 —93 -110 ps
Altera Corporation 4-67
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Timing Model

Tahle 4-106. Stratix I/0 Standard Output Delay Adders for Fast Slew Rate on Row Pins  (Part 2 of 2)

-5 Speed Grade | -6 Speed Grade | -7 Speed Grade | -8 Speed Grade
Parameter Unit
Min Max Min Max Min Max Min Max

1.5-V LVTTL 2mA 5,460 5,733 5,733 5733 | ps

4 mA 2,690 2,824 2,824 2,824 | ps

8 mA 1,398 1,468 1,468 1,468 | ps

GTL+ 6 6 6 6 ps

CTT 845 887 887 887 ps

SSTL-3 Class | 638 670 670 670 ps

SSTL-3 Class I 144 151 151 151 ps

SSTL-2 Class | 604 634 634 634 ps

SSTL-2 Class I 211 221 221 221 ps

SSTL-18 Class | 955 1,002 1,002 1,002 | ps

1.5-V HSTL Class | 733 769 769 769 ps

1.8-V HSTL Class | 372 390 390 390 ps

LVDS -196 -206 -206 -206 ps

LVPECL -148 -156 -156 -156 ps

PCML -147 -155 -155 -155 ps

HyperTransport —93 -98 -98 -98 ps
technology

Note to Table 4-103 through 4-106:
(1) These parameters are only available on row I/O pins.

Table 4-107. Stratix I/0 Standard Output Delay Adders for Slow Slew Rate on Column Pins (Part 1 of 2)

-5 Speed Grade | -6 Speed Grade | -7 Speed Grade | -8 Speed Grade

Parameter Unit
Min Max Min Max Min Max Min Max

LVCMOS 2mA 1,822 1,913 1,913 1,913 | ps
4 mA 684 718 718 718 ps
8 mA 233 245 245 245 ps
12 mA 1 1 1 1 ps
24 mA -608 -638 -638 -638 ps
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PLL Specifications

Table 4-128. Enhanced PLL Specifications for -6 Speed Grades  (Part 2 of 2)

Symbol Parameter Min | Typ Max Unit
tscANCLK scanclk frequency (5) 22 MHz
toLock Time required to lock dynamically (9) 100 us

(after switchover or reconfiguring any
non-post-scale counters/delays) (7)

(11)
tLock Time required to lock from end of 10 400 us
device configuration (77)
fvco PLL internal VCO operating range 300 800 (8) MHz
L skew Clock skew between two external +50 ps
clock outputs driven by the same
counter
tskew Clock skew between two external +75 ps

clock outputs driven by the different
counters with the same settings

fss Spread spectrum modulation 30 150 kHz
frequency

% spread | Percentage spread for spread 04 | 05 0.6 %
spectrum frequency (10)

tARESET Minimum pulse width on areset 10 ns
signal

Table 4-129. Enhanced PLL Specifications for -7 Speed Grade (Part 1 of 2)

Symbol Parameter Min | Typ Max Unit
fin Input clock frequency 3 565 MHz
(1), (2)

finpFD Input frequency to PFD 3 420 MHz

finouTY Input clock duty cycle 40 60 %

fEINDUTY External feedback clock input duty 40 60 %
cycle

tinuITTER Input clock period jitter +200 (3) ps

tEINJITTER External feedback clock period jitter +200 (3) ps

trcomp External feedback clock 6 ns
compensation time (4)

four Output frequency for internal global 0.3 420 MHz
or regional clock

fout ext Output frequency for external clock 0.3 434 MHz
(3)
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