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Stratix Architecture

The number of M512 RAM, M4K RAM, and DSP blocks varies by device
along with row and column numbers and M-RAM blocks. Table 2-1 lists
the resources available in Stratix devices.

Table 2-1. Stratix Device Resources

Device M512 RAM M4K RAM M-RAM DSP Block LAB LAB Rows
Columns/Blocks | Columns/Blocks | Blocks | Columns/Blocks | Columns

EP1S10 4/94 2/60 1 2/6 40 30
EP1S20 6/194 2/82 2 2/10 52 41
EP1S25 6/224 3/138 2 2/10 62 46
EP1S30 71295 3/171 4 2/12 67 57
EP1S40 8/384 3/183 4 2/14 77 61
EP1S60 10/574 47292 6 2/18 90 73
EP1S80 11/767 4 /364 9 2/22 101 91
Logic Arrav Each LAB consists of 1.0 LEs, LE carry cha.ins, LAB c.ontr.ol signals, local
BlOCkS interconnect, LUT chain, and register chain connection lines. The local

interconnect transfers signals between LEs in the same LAB. LUT chain
connections transfer the output of one LE’s LUT to the adjacent LE for fast
sequential LUT connections within the same LAB. Register chain
connections transfer the output of one LE’s register to the adjacent LE’s
register within an LAB. The Quartus® II Compiler places associated logic
within an LAB or adjacent LABs, allowing the use of local, LUT chain,
and register chain connections for performance and area efficiency.
Figure 2-2 shows the Stratix LAB.
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Table 2-9. M-RAM Block Configurations (True Dual-Port)

Port B
PortA
64K x 9 32K x 18 16K x 36 8K x 72
64K x 9 v v v v
32K x 18 v v v v
16K x 36 v v v v
8K x 72 v v v v

The read and write operation of the memory is controlled by the WREN
signal, which sets the ports into either read or write modes. There is no
separate read enable (RE) signal.

Writing into RAM is controlled by both the WREN and byte enable
(byteena) signals for each port. The default value for the byteena
signal is high, in which case writing is controlled only by the WREN signal.
The byte enables are available for the x18, x36, and x72 modes. In the
x144 simple dual-port mode, the two sets of byteena signals
(byteena_aand byteena_b) are combined to form the necessary

16 byte enables. Tables 2-10 and 2-11 summarize the byte selection.

Table 2-10. Byte Enable for M-RAM Blocks Notes (1), (2)

byteenal[3..0] datain x18 datain <36 datain x72

[0]=1 [8..0] [8..0] [8..0]

[M]=1 [17..9] [17..9] [17..9]
[2]=1 - [26..18] [26..18]
[38]=1 - [35..27] [35..27]
[4]1=1 - - [44..36]
[5]=1 - - [53..45]
(6] =1 - - [62..54]
[7]1=1 - - [71..63]
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Stratix Architecture

Figure 2-19. M-RAM Block Control Signals
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One of the M-RAM block’s horizontal sides drive the address and control
signal (clock, renwe, byteena, etc.) inputs. Typically, the horizontal side
closest to the device perimeter contains the interfaces. The one exception
is when two M-RAM blocks are paired next to each other. In this case, the
side of the M-RAM block opposite the common side of the two blocks
contains the input interface. The top and bottom sides of any M-RAM
block contain data input and output interfaces to the logic array. The top
side has 72 data inputs and 72 data outputs for port B, and the bottom side
has another 72 data inputs and 72 data outputs for port A. Figure 2-20
shows an example floorplan for the EP1S60 device and the location of the
M-RAM interfaces.
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Table 2-12 shows the input and output data signal connections for the
column units (B1 to B6 and Al to A6). It also shows the address and
control signal input connections to the row units (R1 to R11).

Table 2-12. M-RAM Row & Column Interface Unit Signals

Unit Interface Block

Input Slgnals

Output Signals

R1 addressa[7..0]
R2 addressa[15..8]
R3 byte_enable_a[7..0]
renwe_a
R4 -
R5 -
R6 clock_a
clocken_a
clock_b
clocken_b
R7 -
R8 -
R9 byte_enable_b[7..0]
renwe_b
R10 addressb[15..8]
R11 addressb[7..0]
B1 datain_b[71..60] dataout_b[71..60]
B2 datain_b[59..48] dataout_b[59..48]
B3 datain_b[47..36] dataout_b[47..36]
B4 datain_b[35..24] dataout_b[35..24]
B5 datain_b[23..12] dataout_b[23..12]
B6 datain_b[11..0] dataout_b[11..0]
A1 datain_a[71..60] dataout_a[71..60]
A2 datain_a[59..48] dataout_a[59..48]
A3 datain_a[47..36] dataout_a[47..36]
A4 datain_a[35..24] dataout_a[35..24]
A5 datain_a[23..12] dataout_a[23..12]
A6 datain_a[11..0] dataout_a[11..0]
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TriMatrix Memory

Independent Clock Mode

The memory blocks implement independent clock mode for true dual-
port memory. In this mode, a separate clock is available for each port
(ports A and B). Clock A controls all registers on the port A side, while
clock B controls all registers on the port B side. Each port, A and B, also
supports independent clock enables and asynchronous clear signals for
port A and B registers. Figure 2-24 shows a TriMatrix memory block in
independent clock mode.
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Stratix Architecture

Figure 2-55. External Clock Outputs for PLLs 5 & 6
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Notes to Figure 2-55:
(1)  The design can use each external clock output pin as a general-purpose output pin from the logic array. These pins

are multiplexed with IOE outputs.
(2) Two single-ended outputs are possible per output counter—either two outputs of the same frequency and phase or

one shifted 180°.
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(3) EP1S10, EP1S20, and EP1S25 devices in 672-pin BGA and 484- and 672-pin FineLine BGA packages only have two
pairs of external clocks (i.e.,, p11_outOp, p11_outOn,pll_outlp,and pll_outln).
(4) Differential SSTL and HSTL outputs are implemented using two single-ended output buffers, which are
programmed to have opposite polarity.
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Table 2-22. Fast PLL Port I/0 Standards (Part 2 of 2)
Input
1/0 Standard
INCLK PLLENABLE

SSTL-2 Class Il v
SSTL-3 Class | v
SSTL-3 Class Il v
AGP (1x and 2x)

CTT N4

Table 2-23 shows the performance on each of the fast PLL clock inputs
when using LVDS, LVPECL, 3.3-V PCML, or HyperTransport technology.

Table 2-23. LVDS Performance on Fast PLL Input
Fast PLL Clock Input Maximum Input Frequency (MHz)
CLKO, CLK2, CLK9, CLK11, 717(1)
FPLL7CLK, FPLL8CLK, FPLLOCLK,
FPLL10CLK
CLK1, CLK3, CLK8, CLK10 645

Note to Table 2-23:
(1)  See the chapter DC & Switching Characteristics of the Stratix Device Handbook,

Volume 1 for more information.

External Clock Outputs

Each fast PLL supports differential or single-ended outputs for source-
synchronous transmitters or for general-purpose external clocks. There
are no dedicated external clock output pins. Any I/O pin can be driven
by the fast PLL global or regional outputs as an external output pin. The
1/0 standards supported by any particular bank determines what
standards are possible for an external clock output driven by the fast PLL
in that bank.

Phase Shifting

Stratix device fast PLLs have advanced clock shift capability that enables
programmable phase shifts. You can enter a phase shift (in degrees or
time units) for each PLL clock output port or for all outputs together in
one shift. You can perform phase shifting in time units with a resolution
range of 125 to 416.66 ps. This resolution is a function of the VCO period,
with the finest step being equal to an eighth (x0.125) of the VCO period.

2-103
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1/0 Structure

Figure 2-64. Stratix I0E in Bidirectional I/0 Configuration Note (1)
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The Stratix device IOE includes programmable delays that can be
activated to ensure zero hold times, input IOE register-to-logic array
register transfers, or logic array-to-output IOE register transfers.

A path in which a pin directly drives a register may require the delay to
ensure zero hold time, whereas a path in which a pin drives a register
through combinatorial logic may not require the delay. Programmable
delays exist for decreasing input-pin-to-logic-array and IOE input
register delays. The Quartus II Compiler can program these delays to
automatically minimize setup time while providing a zero hold time.
Programmable delays can increase the register-to-pin delays for output

Stratix Device Handbook, Volume 1
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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 4-15. PCI-X 1.0 Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
Veeio Output supply voltage 3.0 3.6 \Y
Viy High-level input voltage 0.5 x Veeio + \Y

Vecio 0.5
Vi Low-level input voltage -0.5 0.35 x \Y
Vecio
Vipu Input pull-up voltage 0.7 x \
Vecio
Vou High-level output voltage | loyt = 500 uA 0.9 x \Y
Vecio
VoL Low-level output voltage lout = 1,500 pA 0.1 x \Y
Vecio

Table 4-16. GTL+ I/0 Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
Vit Termination voltage 1.35 1.5 1.65 \"
VRer Reference voltage 0.88 1.0 1.12
ViH High-level input voltage Vger + 0.1 \'%
Vi Low-level input voltage Vger — 0.1 \
VoL Low-level output voltage lo=34 mA (3) 0.65 \

Table 4-17. GTL I/0 Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum | Unit
Vit Termination voltage 1.14 1.2 1.26 \Y
VRer Reference voltage 0.74 0.8 0.86 \

Viy High-level input voltage VRer + \
0.05
Vi Low-level input voltage VRer — \
0.05
VoL Low-level output voltage lo. =40 mA (3) 0.4 \Y
4-10 Altera Corporation
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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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DC & Switching Characteristics

Table 4-53. Stratix Regional Clock External I/0 Timing Parameters (Part 2
of 2) Notes (1), (2)

Symbol Parameter

txzpLL Synchronous IOE output enable register to output pin disable delay
using regional clock fed by Enhanced PLL with default phase setting

tzxpLL Synchronous IOE output enable register to output pin enable delay
using regional clock fed by Enhanced PLL with default phase setting

Notes to Table 4-53:

(1) These timing parameters are sample-tested only.

(2) These timing parameters are for column and row IOE pins. You should use the
Quartus II software to verify the external timing for any pin.

Table 4-54 shows the external I/O timing parameters when using global
clock networks.

Table 4-54. Stratix Global Clock External I/0 Timing Parameters Notes (1),

@)
Symbol Parameter
tinsu Setup time for input or bidirectional pin using IOE input register with
global clock fed by CLK pin
tinm Hold time for input or bidirectional pin using IOE input register with
global clock fed by CLK pin
toutco Clock-to-output delay output or bidirectional pin using IOE output

register with global clock fed by CLK pin

tinsupLL Setup time for input or bidirectional pin using IOE input register with
global clock fed by Enhanced PLL with default phase setting

tiNHPLL Hold time for input or bidirectional pin using IOE input register with
global clock fed by Enhanced PLL with default phase setting

toutcopLL | Clock-to-output delay output or bidirectional pin using IOE output
register with global clock Enhanced PLL with default phase setting

txzpLL Synchronous IOE output enable register to output pin disable delay
using global clock fed by Enhanced PLL with default phase setting

tzxpLL Synchronous IOE output enable register to output pin enable delay
using global clock fed by Enhanced PLL with default phase setting

Notes to Table 4-54:

(1) These timing parameters are sample-tested only.

(2) These timing parameters are for column and row IOE pins. You should use the
Quartus II software to verify the external timing for any pin.

Altera Corporation 4-35
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Timing Model

Table 4-59. EP1S10 External I/0 Timing on Row 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 2.161 2.336 2.685 NA ns
tine 0.000 0.000 0.000 NA ns
touTco 2.434 4.889 2.434 5.226 2.434 5.643 NA NA ns
tyz 2.461 4.493 2.461 5.282 2.461 5.711 NA NA ns
trx 2.461 4.493 2.461 5.282 2.461 5.711 NA NA ns
tinSUPLL 1.057 1.172 1.315 NA ns
tinHPLL 0.000 0.000 0.000 NA ns
touTcopLL 1.327 2.773 1.327 2.848 1.327 2.940 NA NA ns
tyzpLL 1.354 2.827 1.354 2.904 1.354 3.008 NA NA ns
toxpLL 1.354 2.827 1.354 2.904 1.354 3.008 NA NA ns
Table 4-60. EP1S10 External /0 Timing on Row Pins Using Global 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 1.787 1.944 2.232 NA ns
tin 0.000 0.000 0.000 NA ns
touTco 2.647 5.263 2.647 5.618 2.647 6.069 NA NA ns
tyz 2.674 5.317 2.674 5.674 2.674 6.164 NA NA ns
trx 2.674 5.317 2.674 5.674 2.674 6.164 NA NA ns
tinsuPLL 1.371 1.1472 1.654 NA ns
tiNHPLL 0.000 0.000 0.000 NA ns
touTcopLL 1.144 2.459 1.144 2.548 1.144 2.601 NA NA ns
tyzpLL 1.171 2.513 1.171 2.604 1.171 2.669 NA NA ns
tZXPLL 1.171 2.513 1.171 2.604 1.171 2.669 NA NA ns

Note to Tables 4-55 to 4—60:

(1) Only EP1S25, EP1S30, and EP1540 have speed grade of -8.
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DC & Switching Characteristics

Table 4-69. EP1S25 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 1.371 1.471 1.657 1.916 ns
tine 0.000 0.000 0.000 0.000 ns
toutco 2.809 5.516 2.809 5.890 2.809 6.429 2.809 7.155 ns
tyz 2.749 5.390 2.749 5.758 2.749 6.305 2.749 7.040 ns
trx 2.749 5.390 2.749 5.758 2.749 6.305 2.749 7.040 ns
tinsupLL 1.271 1.327 1.491 1.677 ns
tinHPLL 0.000 0.000 0.000 0.000 ns
touTcopLL 1.124 2.396 1.124 2.492 1.124 2.522 1.124 2.602 ns
tyzpLL 1.064 2.270 1.064 2.360 1.064 2.398 1.064 2.487 ns
toxpLL 1.064 2.270 1.064 2.360 1.064 2.398 1.064 2.487 ns

Table 4-70. EP1S25 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 2.429 2.631 2.990 3.503 ns
tin 0.000 0.000 0.000 0.000 ns
touTco 2.376 4.821 2.376 5.131 2.376 5.538 | 2.376 | 6.063 ns
tyz 2.403 4.875 2.403 5.187 2.403 5.606 | 2.403 | 6.145 ns
trx 2.403 4.875 2.403 5.187 2.403 5.606 | 2.403 | 6.145 ns
Altera Corporation 4-43
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Timing Model

Table 4-71. EP1S25 External /0 Timing on Row 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 1.793 1.927 2.182 2.542 ns
tine 0.000 0.000 0.000 0.000 ns
toutco 2.759 5.457 2.759 5.835 2.759 6.346 2.759 7.024 ns
tyz 2.786 5.511 2.786 5.891 2.786 6.414 2.786 7.106 ns
trx 2.786 5.511 2.786 5.891 2.786 6.414 2.786 7.106 ns
tinSUPLL 1.169 1.221 1.373 1.600 ns
tinHPLL 0.000 0.000 0.000 0.000 ns
touTcopLL 1.375 2.861 1.375 2.999 1.375 3.082 1.375 3.174 ns
tyzpLL 1.402 2.915 1.402 3.055 1.402 3.150 1.402 3.256 ns
toxpLL 1.402 2.915 1.402 3.055 1.402 3.150 1.402 3.256 ns
Table 4-72. EP1825 External 1/0 Timing on Row 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 1.665 1.779 2.012 2.372 ns
tin 0.000 0.000 0.000 0.000 ns
toutco 2.834 5.585 2.834 5.983 2.834 6.516 2.834 7.194 ns
tyz 2.861 5.639 2.861 6.039 2.861 6.584 2.861 7.276 ns
trx 2.861 5.639 2.861 6.039 2.861 6.584 2.861 7.276 ns
tinsuPLL 1.538 1.606 1.816 2.121 ns
tiNHPLL 0.000 0.000 0.000 0.000 ns
touTcopLL 1.164 2.492 1.164 2.614 1.164 2.639 1.164 2.653 ns
tyzpLL 1.191 2.546 1.191 2.670 1.191 2.707 1.191 2.735 ns
toxpLL 1.191 2.546 1.191 2.670 1.191 2.707 1.191 2.735 ns
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DC & Switching Characteristics

Tables 4-85 through 4-90 show the external timing parameters on column
and row pins for EP1560 devices.

Table 4-85. EP1S60 External /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 3.029 3.277 3.733 NA ns
tiNe 0.000 0.000 0.000 NA ns
touTco 2.446 4.871 2.446 5.215 2.446 5.685 NA NA ns
tyz 2.386 4.745 2.386 5.083 2.386 5.561 NA NA ns
tzx 2.386 4.745 2.386 5.083 2.386 5.561 NA NA ns

Table 4-86. EP1S60 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 2.491 2.691 3.060 NA ns
tin 0.000 0.000 0.000 NA ns
touTco 2.767 5.409 2.767 5.801 2.767 6.358 NA NA ns
tyz 2.707 5.283 2.707 5.669 2.707 6.234 NA NA ns
trx 2.707 5.283 2.707 5.669 2.707 6.234 NA NA ns
tinsupLL 1.233 1.270 1.438 NA ns
tiNHPLL 0.000 0.000 0.000 NA ns
touTcopLL 1.078 2.278 1.078 2.395 1.078 2.428 NA NA ns
twzpLL 1.018 2.152 1.018 2.263 1.018 2.304 NA NA ns
toxpLL 1.018 2.152 1.018 2.263 1.018 2.304 NA NA ns
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DC & Switching Characteristics

Table 4-93. EP1S80 External I/0 Timing on Column Pins Using Global 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 0.884 0.976 1.118 NA ns
tine 0.000 0.000 0.000 NA ns
toutco 3.267 6.274 3.267 6.721 3.267 7.415 NA NA ns
tyz 3.207 6.148 3.207 6.589 3.207 7.291 NA NA ns
trx 3.207 6.148 3.207 6.589 3.207 7.291 NA NA ns
tinsuPLL 0.506 0.656 0.838 NA ns
tinHPLL 0.000 0.000 0.000 NA ns
touTcopLL 1.635 2.805 1.635 2.809 1.635 2.828 NA NA ns
tyzpLL 1.575 2.679 1.575 2.677 1.575 2.704 NA NA ns
toxpLL 1.575 2.679 1.575 2.677 1.575 2.704 NA NA ns

Table 4-94. EP1S80 External /0 Timing on Row Pins Using Fast 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 2.792 2.993 3.386 NA ns
tinn 0.000 0.000 0.000 NA ns
touTco 2.619 5.235 2.619 5.609 2.619 6.086 NA NA ns
tyz 2.646 5.289 2.646 5.665 2.646 6.154 NA NA ns
trx 2.646 5.289 2.646 5.665 2.646 6.154 NA NA ns
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PLL

Specifications

Tables 4-127 through 4-129 describe the Stratix device enhanced PLL

specifications.

Table 4-127. Enhanced PLL Specifications for -5 Speed Grades (Part 1 of 2)

Symbol Parameter Min | Typ Max Unit
fin Input clock frequency 3 684 MHz
(1), 2)
finpED Input frequency to PFD 3 420 MHz
finDuTY Input clock duty cycle 40 60 %
fEnDUTY External feedback clock input duty 40 60 %
cycle
tNJITTER Input clock period jitter +200 (3) ps
teINITTER External feedback clock period jitter +200 (3) ps
trcomp External feedback clock 6 ns
compensation time (4)
fout Output frequency for internal global | 0.3 500 MHz
or regional clock
fout ext Output frequency for external clock | 0.3 526 MHz
3)
toutouTy Duty cycle for external clock output 45 55 %
(when set to 50%)
Lirter Period jitter for external clock output +100 ps for >200-MHz outclk | psor
(6) +20 mUI for <200-MHz outclk | mUI
tconFias.e Time required to reconfigure the 289/fscancLk
scan chains for PLLs 5 and 6
tconFig11,12 Time required to reconfigure the 193/fscancLk
scan chains for PLLs 11 and 12
tscancLK scanclk frequency (5) 22 MHz
tbLock Time required to lock dynamically 100 us
(after switchover or reconfiguring
any non-post-scale
counters/delays) (7)
tLock Time required to lock from end of 10 400 us
device configuration
fuco PLL internal VCO operating range 300 800 (8) MHz
t skEW Clock skew between two external +50 ps
clock outputs driven by the same
counter
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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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