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Mercury Programmable Logic Device Family Data Sheet

..and More
Features

m  Advanced high-speed 170 features

Robust 1/0 standard support, including LVTTL, PCI up to

66 MHz, 3.3-V AGP in 1x and 2x modes, 3.3-V SSTL-3 and 2.5-V
SSTL-2, GTL+, HSTL, CTT, LVDS, LVPECL, and 3.3-V PCML
High-speed differential interface (HSDI) with dedicated
circuitry for CDR at up to 1.25 Gbps for LVDS, LVPECL, and
3.3-VPCML

Support for source-synchronous True-LVDS™ circuitry up to
840 megabits per second (Mbps) for LVDS, LVPECL, and 3.3-V
PCML

Up to 18 input and 18 output dedicated differential channels of
high-speed LVDS, LVPECL, or 3.3-V PCML

Built-in 100-Q termination resistor on HSDI data and clock
differential pairs

Flexible-LVDS™ circuitry provides 624-Mbps support on up to
100 channels with the EP1M350 device

Versatile three-register 1/0 element (IOE) supporting double
data rate 170 (DDRIO), double data-rate (DDR) SDRAM, zero
bus turnaround (ZBT) SRAM, and quad data rate (QDR) SRAM

= Designed for low-power operation

1.8-V internal supply voltage (VcoinT)

MultiVolt™ 170 interface voltage levels (V¢ o) compatible
with 1.5-V, 1.8-V, 2.5-V, and 3.3-V devices

5.0-V tolerant with external resistor

=  Advanced interconnect structure

Multi-level FastTrack® Interconnect structure providing fast,
predictable interconnect delays

Optimized high-speed Priority FastTrack Interconnect for
routing critical paths in a design

Dedicated carry chain that implements arithmetic functions such
as fast adders, counters, and comparators (automatically used by
software tools and megafunctions)

FastLUT™ connection allowing high speed direct connection
between LEs in the same logic array block (LAB)

Leap lines allowing a single LAB to directly drive LEs in adjacent
rows

The RapidLAB interconnect providing a high-speed connection
to a 10-LAB-wide region

Dedicated clock and control signal resources, including four
dedicated clocks, six dedicated fast global signals, and additional
row-global signals
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Notes (1), (2)

Figure 4. Receiver & Transmitter Diagrams for CDR Mode
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30

The RapidLAB interconnect provides a specialized high-speed structure
to allow a central LAB to drive other LABs within a 10-LAB-wide region.
The RapidLAB lines drive alternating local LAB interconnect regions,
allowing communication to all LABs in the 10-LAB-wide region. Even
numbered LEs in a LAB directly drive a RapidLAB line that drives one set
of alternating local interconnect regions, while odd-numbered LEs drive
a RapidLAB line that drives the opposite set of alternating local
interconnect regions. Figure 14 shows RapidLAB interconnect
connections. This 10-LAB wide region of the RapidLAB interconnect is
repeated for every LAB in the row. The region covered by the RapidLAB
interconnect is smaller than 10 for source LABs that are four or five LABs
in from either edge of the LAB row. The RapidLAB row interconnect is
used for LAB-to-LAB routing; it is only used by 1/0 bands or ESBs
indirectly through other interconnects. The RapidLAB interconnect drives
an LE directly when that LE is in multiplier mode.
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Figure 17. ESB Quad-Port Block Diagram
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In addition to quad port memory, the ESB also supports true dual-port,
dual-port, and single-port RAM. True dual-port RAM supports any
combination of two port operations: two reads, two writes, or one read
and one write. Dual-port memory supports a simultaneous read and
write. For single-port memory, independent read and write is supported.
Figure 18 shows these different RAM memory port configurations for an
ESB.
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ESBs can implement synchronous RAM, which is easier to use than
asynchronous RAM. A circuit using asynchronous RAM must generate
the RAM wrrite enable (VIE) signal while ensuring that its data and address
signals meet setup and hold time specifications relative to the VEE signal.
In contrast, the ESB’s synchronous RAM generates its own WE signal and
is self-timed with respect to the global clock. Circuits using the ESB’s self-
timed RAM must only meet the setup and hold time specifications relative
to the global clock.

ESBs are grouped together in rows at the top and bottom of the device for
fast horizontal communication. The ESB row interconnect can be driven
by any ESB in the row. The row interconnect drives the ESB local
interconnect, which in turn drives the ESB ports. ESB outputs drive the
ESB local interconnect, which can drive row interconnect as well as all
types of column interconnect, including leap lines. The leap lines allow
fast access between ESBs and the adjacent LAB row.

When implementing memory, each ESB can be configured in any of the
following sizes for quad port and true dual-port memory modes: 256 x 16;
512 x 8; 1,024 x 4; 2,048 x 2; or 4,096 x 1. For dual-port and single-port
modes, the ESB can be configured for 128 x 32 in addition to the list above.
For variable port width RAMSs, any port width ratio combination must be
1,2, 4, 8, or 16. For example, a RAM with data ports of width 1 and 16 or
2 and 32 will work, but not 1 and 32.

The ESB can also be split in half and used for two independent 2,048-bit
single-port or dual-port RAM blocks. For example, one half of the ESB can
be used as a 128 x 16 memory single-port memory while the other half can
be used for a 1,024 x 2 dual-port memory. This effectively doubles the
number of RAMs a Mercury device can implement for its given number
of ESBs. The Quartus Il software automatically merges two logical
memory functions in a design into an ESB; the designer does not need to
merge the functions manually.

By combining multiple ESBs, the Quartus Il software implements larger
memory blocks automatically. For example, two 256 x 16 RAM blocks can
be combined to form a 256 x 32 RAM block, and two 512 x 8 RAM blocks
can be combined to form a 512 x 16 RAM block. Memory performance
does not degrade for memory blocks up to 4,096 words deep. Each ESB
can implement a 4,096-word-deep memory; the ESBs are used in parallel,
eliminating the need for any external control logic and its associated
delays. To create a high-speed memory block more than 4,096 words
deep, the Quartus Il software will automatically combine ESBs with LE
control logic.
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CAM is used for high-speed search operations. When searching for data
within a RAM block, the search is performed serially. Thus, finding a
particular data word can take many cycles. CAM searches all addresses in
parallel and outputs the address storing a particular word. When a match
is found, a match flag is set high. CAM is ideally suited for applications
such as Ethernet address lookup, data compression, pattern recognition,
cache tags, fast routing table lookup, and high-bandwidth address
filtering. Figure 22 shows the CAM block diagram.

Figure 22. CAM Block Diagram
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The Mercury on-chip CAM provides faster system performance than
traditional discrete CAM. Integrating CAM and logic into the Mercury
device eliminates off-chip and on-chip delays, improving system
performance.

When in CAM mode, the ESB implements a 32-word, 32-bit CAM. Wider
or deeper CAM, such as a 32-word, 64-bit or 128-word, 32-bit block, can
be implemented by combining multiple CAM blocks with some ancillary
logic implemented in LEs. The Quartus Il software automatically
combines ESBs and LEs to create larger CAM blocks.

CAM supports writing “don’t care” bits into words of the memory. The
don’t-care bit can be used as a mask for CAM comparisons; any bit set to
don’t-care has no effect on matches.

CAM can generate outputs in three different modes: single-match mode,
multiple-match mode, and fast multiple-match mode. In each mode, the
ESB outputs the matched data’s location as an encoded or unencoded
address. When encoded, the ESB outputs an encoded address of the data’s
location. For instance, if the data is located in address 12, the ESB output
is 12. When unencoded, each ESB port uses its 16 outputs to show the
location of the data over two clock cycles. In this case, if the data is located
in address 12, the 12th output line goes high. Figures 22 and 23 show the
encoded CAM outputs and unencoded CAM outputs, respectively.
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Figure 23. Encoded CAM Address Outputs
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Figure 24. Unencoded CAM Address Outputs
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Notes to Figure 24:
For an unencoded output, the ESB only supports 31 input data bits. One input bit
is used by the sel ect line to choose one of the two banks of 16 outputs.

If the sel ect inputisa 1, then CAM outputs odd words between 1 through 15. If
the sel ect inputis a0, CAM outputs words even words between 0 through 14.
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In single-match mode, it takes two clock cycles to write into CAM, but
only one clock cycle to read from CAM. In this mode, both encoded and
unencoded outputs are available without external logic. Single-match
mode is better suited for designs without duplicate data in the memory.
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The Mercury IOE includes programmable delays that can be activated to
ensure zero hold times, minimum clock-to-output times, input IOE
register-to-core register transfers, or core-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 core and IOE input register delays.
The Quartus Il Compiler can program these delays automatically to
minimize setup time while providing a zero hold time. Delays are also
programmable for increasing the register to pin delays for output and/or
output enable registers. A programmable delay exists for increasing the
tzy delay to the output pin, which is required for ZBT interfaces. Table 10
shows the programmable delays for Mercury devices.

Table 10. Mercury Programmable Delay Chain

Programmable Delays

Quartus Il Logic Option

Input pin to core delay (1)

Decrease input delay to internal cells

Input pin to input register delay

Decrease input delay to input register

Output propagation delay

Increase delay to output pin

Output enable register tc delay

Increase delay to OE pin

Output t,y delay

Increase t,y delay to output pin

Note to Table 10:
(1) This delay has four settings: off and three levels of delay.

The IOE registers in Mercury devices share the same source for clear or
preset. Use of the preset/clear is programmable for each individual 10E.
The register(s) can be programmed to power up high or low after
configuration is complete. If programmed to power up low, an
asynchronous clear can control the register(s). If programmed to power
up high, an asynchronous preset can control the register(s). This feature
prevents the inadvertent activation of another device’s active-low input
upon power-up. Figure 26 shows the IOE for Mercury devices.
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Figure 26. Mercury I0E
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Note to Figure 26:
(1) This programmable delay has four settings: off and three levels of delay.

Altera Corporation

Double Data Rate I/0

Mercury device’s have three register IOEs to support the DDRIO feature,
which makes double data rate interfaces possible by clocking data on both
positive and negative clock edges. The IOE in Mercury devices supports
double data rate input and double data rate output modes.
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In Mercury device I0OEs, the OE register is a multi-purpose register
available as a second input or output register. When using the IOE for
double data rate inputs, the input register and OE register are
automatically configured as input registers to clock input double rate data
on alternating edges. An input latch is also used within the IOE for DDR
input acquisition. The latch holds the data that is present during the clock
high times, driving it to the OE register. This allows the OE register and
input register to clock both bits of data into LEs, synchronous to the same
clock edge (either rising or falling). Figure 27 shows an IOE configured for
DDR input.

Figure 27. IOE Configured for DDR Input
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Figure 30. I/0 Bank Layout
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Notes to Figure 30:

(1) If HSDI I/0 channels are not used, the HSDI banks can be used as regular 1/0 banks.
(2) When used as regular 1/0 banks, these banks must be set to the same V¢ o level, but can have separate Vgeg bank

settings.

Altera Corporation

For more information on 1/0 standards, see Application Note 117 (Using
Selectable 1/0 Standards in Altera Devices).

MultiVolt I/O Interface

The Mercury architecture supports the MultiVolt 1/0 interface feature,
which allows Mercury devices in all packages to interface with devices
with different supply voltages. The devices have one set of VCC pins for
internal operation and input buffers (VCCI NT), and another set for I/0
output drivers (VCCl O).
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= Normal Mode: The external clock output pin will have phase delay
relative to the clock input pin. If an internal clock is used in this mode,
the I0OE register clock will be phase aligned to the input clock pin.
Multiplication is allowed with the normal mode.

Advanced ClockShift Circuitry

General purpose PLLs in Mercury devices have advanced ClockShift™
circuitry that provides programmable phase shift and fine tune time delay
shift. For phase shifting, users can enter a phase shift (in degrees or time
units) that affects all PLL outputs. Phase shifts of 90, 180, and 270 can be
implemented exactly. Other values of phase shifting, or delay shifting in
time units, are allowed with a resolution range of 0.3 ns to 1.0 ns. This
resolution varies with frequency input and the user-entered
multiplication and division factors. The phase shift ability is only possible
on a multiplied or divided clock if the input and output frequency have
an integer multiple relationship (i.e., fiy/fouTt OF fout/fin Must be an
integer).

In addition to the phase shift feature that affects all outputs, there is an
advanced fine time delay shift control on each of the four PLL outputs.
Each PLL output can be shifted in 250-ps increments for a range of —2.0 ns
to +2.0 ns. This ability can be used in conjunction with the phase shifting
ability that affects all outputs. f/fouT does not need to have an integer
relationship for the advanced fine time delay shift control.

Clock Enable Signal

Mercury PLLs have a CLKLK_ENA pin for enabling/disabling all of the
device PLLs. When the CLKLK_ENA pin is high, the PLL drives a clock to
all its output ports. When the CLKLK_ENA pin is low, the cl ockO,

cl ockl, cl ock2 and ext cl ock ports are driven by GND and all of the
PLLs go out of lock. When the CLKLK_ENA pin goes high again, the PLL
must relock.

The individual enable port for each general purpose PLL is
programmable. If more than one general-purpose PLL is instantiated,
each one does not have to use the clock enable. To enable/disable the
device PLLs with the CLKLK_ENA pin, the i ncl ocken port on the

al t cl kl ock instance must be connected to the CLKLK_ENA input pin.
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Table 23. LVTTL Specifications ~ Note (10)

Symbol Parameter Conditions Minimum | Maximum | Units

Veeio Output supply voltage 3.0 3.6 \%
1 High-level input voltage 1.7 4.1 \%
Vi Low-level input voltage -0.5 0.7 \
I Input pin leakage current ViNn=0VorVeeio -10 10 HA
Vou High-level output voltage lop =—4 mA 24 Vv
VoL Low-level output voltage loL =4 mA 0.45 \Y
Table 24. LVCMOS Specifications

Symbol Parameter Conditions Minimum | Maximum | Units
Veeio Power supply voltage range 3.0 3.6 \Y
ViH High-level input voltage 1.7 4.1 \%
Vi Low-level input voltage -0.5 0.7 \

I Input pin leakage current ViN=0VorVeeio -10 10 HA

VoH High-level output voltage Veeio = 3.0, Veeio— 0.2 \
lon =—0.1 mA

VoL Low-level output voltage Veeio = 3.0, 0.2 \
loL =0.1 mA

Table 25. 2.5-V I/0 Specifications ~ Note (10)

Symbol Parameter Conditions Minimum | Maximum | Units
Vceio Output supply voltage 2.375 2.625 \%
Vi High-level input voltage 1.7 4.1 \%
Vi Low-level input voltage -0.5 0.7 \Y
I Input pin leakage current ViN=0VorVecio 10 10 HA
Von High-level output voltage lon =-0.1mA 21 \

lon =-1mA 2.0 \
lon =—2 mA 1.7 \
VoL Low-level output voltage loL = 0.1 mA 0.2 \
loy=1mA 0.4 \
loy=2mA 0.7 \
70 Altera Corporation
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Figure 35. Transmitter Output Waveforms for Differential 1/0 Standards
Single-Ended Waveform

Positive Channel (p) = Vou
,,,,,,,,,,,,, +Vop
Negative Channel (n) = Vg
Vem
Ground
Differential Waveform
+Vop
p-n=0V
VoD (Peak-to-Peak) -Vop
Table 27. 3.3-V LVDS 1/0 Specifications
Symbol Parameter Conditions Minimum | Typical |Maximum | Units
Vceio 1/0 supply voltage 3.135 3.3 3.465 \
Vob Differential output voltage |[R_ =100 Q 250 510 600 mV
AVpp Change in Vgp between R =100 Q 50 mV
high and low
Vos Output offset voltage R_ =100 Q 1.125 1.25 1.375 \%
AVpg Change in Vg between R =100 Q 50 mV
high and low
V1H Differential input threshold (Vo =1.2V -100 100 mV
VN Receiver input voltage 0.0 2.4 \
range
R Receiver differential input 90 100 110 Q
resistor (external to
Mercury devices)
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Table 33. SSTL-2 Class | Specifications  Note (10)

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio 1/0 supply voltage 2.375 25 2.625 \%
Vot Termination voltage Vgeg — 0.04 VREE Vgeg + 0.04 \%
VREF Reference voltage 1.15 1.25 135 \
ViH High-level input voltage Vger +0.18 3.0 \
\ Low-level input voltage -0.3 Vgeg—0.18 \%
VoH High-level output voltage |lgy =—7.6 mA Vit +0.57 \%
VoL Low-level output voltage  [lg, = 7.6 mA Vi1 -0.57 \

Table 34. SSTL-2 Class Il Specifications ~ Note (10)

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio I/0 supply voltage 2.3 25 2.7 \
Vi1 Termination voltage Vgreg — 0.04 VREF Vgeg + 0.04 \%
VREE Reference voltage 1.15 1.25 1.35 \%
Vi High-level input voltage Vgge + 0.18 Veeio + 0.3 \%
VL Low-level input voltage -0.3 Vgeg—0.18 \%
Vou High-level output voltage  |lgy =-15.2 mA | V7 +0.76 \Y
VoL Low-level output voltage  |lg._ = 15.2 mA Vi1 -0.76 \

Table 35. SSTL-3 Class | Specifications ~ Note (10)

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio 1/0 supply voltage 3.0 33 3.6 \%
Vit Termination voltage Vger —0.05 VRer Vger +0.05 \
VRer Reference voltage 1.3 15 1.7 \%
Vi High-level input voltage Vgeg + 0.2 Veeio + 0.3 \%
VL Low-level input voltage -0.3 Vgeg— 0.2 \%
VoH High-level output voltage |[lgy = -8 mA Vi1 +0.6 \%
VoL Low-level output voltage  [lg. =8 mA Vir-0.6 \
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Table 39. 1.5-V HSTL Class | Specifications ~ Note (10)

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio 1/0 supply voltage 14 15 1.6 \%
VREE Input reference voltage 0.68 0.75 0.9 \%
Vi Termination voltage 0.7 0.75 0.8 \
V4 (DC) DC high-level input voltage Vrer + 0.1 \
V) (DC) DC low-level input voltage -0.3 Vgeg— 0.1 \%
V4 (AC) AC high-level input voltage Vgeg + 0.2 \%
VL (AC) AC low-level input voltage Vger—0.2 \
VoH High-level output voltage |lgy =8 mA Veeio — 0.4 \%
VoL Low-level output voltage  |lgy = -8 mA 0.4 \

Table 40. 1.5-V HSTL Class Il Specifications ~ Note (10)

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio 1/0 supply voltage 1.4 1.5 1.6 \%
VREE Input reference voltage 0.68 0.75 0.9 Y
Vi1 Termination voltage 0.7 0.75 0.8 \%
V4 (DC) DC high-level input voltage Vrer + 0.1 \Y
V,_(DC) DC low-level input voltage -0.3 Veeg— 0.1 \%
V4 (AC) AC high-level input voltage VReg *+ 0.2 \
V). (AC) AC low-level input voltage Vgeg — 0.2 \%
Vou High-level output voltage | lgy = 16 mA Veeio — 0.4 \
VoL Low-level output voltage lon = -16 mA 0.4 \%

Table 41. CTT 1/0 Specifications
Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio 1/0 supply voltage 3.0 3.3 3.6 Y
V11/VRer Termination and input 1.35 15 1.65 \%
reference voltage

ViH High-level input voltage Vger + 0.2 \

Vi Low-level input voltage Vgeg— 0.2 \

I Input pin leakage current |0 <V <Vccio +10 MA

Von High-level output voltage  |lgy = -8 mA VRrer + 0.4 \Y

VoL Low-level output voltage loL =8 MA Vgeg— 0.4 \%

lo Output leakage current GND 8 Vg1 0 +10 MA
(when output is high Z) Veelo
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Tables 44 and 45 describe the Mercury device’s external timing

parameters.

Table 44. Mercury External Timing Parameters

Notes (1), (2)

Symbol Parameter Conditions

tinsu Setup time with global clock at IOE register

tiNH Hold time with global clock at IOE register

touTco Clock-to-output delay with global clock at IOE register C1=35pF

tiINsUPLL Setup time with PLL clock at IOE input register

tNHPLL Hold time with PLL clock at IOE input register

touTCoPLL Clock-to-output delay with PLL clock at IOE output register C1=35pF

Table 45. Mercury External Bidirectional Timing Parameters ~ Notes (1), (2)

Symbol Parameter Conditions

tiINSUBIDIR Setup time for bidirectional pins with gobal clock at IOE input register

tINHBIDIR Hold time for bidirectional pins with global clock at IOE input register

toUTCOBRIDIR Clock-to-output delay for bidirectional pins with global clock at IOE C1=35pF
output register

txzBIDIR Synchronous IOE output enable register to output buffer disable delay | C1 = 35 pF

tzxBIDIR Synchronous IOE output enable register output buffer enable delay C1=35pF

tINSUBIDIRPLL Setup time for bidirectional pins with PLL clock at IOE input register

tINHBIDIRPLL Hold time for bidirectional pins with PLL clock at IOE input register

tOUTCORIDIRPLL Clock-to-output delay for bidirectional pins with PLL clock at IOE output |C1 = 35 pF
register

txZBIDIRPLL Synchronous IOE output enable register to output buffer disable delay |C1 = 35 pF
with PLL

t7XBIDIRPLL Synchronous IOE output enable register output buffer enable delay | C1 = 35 pF

with PLL

Notes to Tables 44 and 45:
(1) These timing parameters are sample-tested only.
(2) Alltiming parameters are either to and/or from pins, including global clock pins.
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Tables 46 through 51 show external timing parameters for Mercury

devices.

Table 46. EP1M120 External Timing Parameters ~ Note (1)

Symbol -5 Speed Grade -6 Speed Grade -7 Speed Grade Unit
Min Max Min Max Min Max
tinsu 0.67 0.70 0.73 ns
tiNH 0.00 0.00 0.00 ns
touTco 2.00 3.30 2.00 3.32 2.00 3.49 ns
tinsuPLL 0.59 0.64 0.62 ns
HNHPLL 0.00 0.00 0.00 ns
touTCOPLL 0.50 2.08 0.50 2.08 0.50 2.15 ns
Table 47. EP1M120 External Bidirectional Timing Parameters
Symbol -5 Speed Grade -6 Speed Grade -7 Speed Grade Unit
Min Max Min Max Min Max
tiNSUBIDIR 0.67 0.70 0.73 ns
{INHBIDIR 0.00 0.00 0.00 ns
touTCOBIDIR 2.00 3.30 2.00 3.32 2.00 3.49 ns
txzBIDIR 3.52 3.53 3.74 ns
tzxgiDIR (2) 3.52 3.53 3.74 ns
tzxsioir (3) 3.72 3.73 3.99 ns
tINSUBIDIRPLL 0.59 0.64 0.62 ns
{INHBIDIRPLL 0.00 0.00 0.00 ns
tOUTCOBIDIRPLL 0.50 2.08 0.50 2.08 0.50 2.15 ns
txzBIDIRPLL 2.29 2.29 2.39 ns
tzxgiDIRPLL (2) 2.29 2.29 2.39 ns
tzxeiDIRPLL (3) 2.49 2.49 2.64 ns
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Table 48. EP1M120 External Timing Parameters Note (1)

Symbol -7A Speed Grade -8A Speed Grade Unit
Min Max Min Max

tinsu 0.74 0.79 ns
tinm 0.00 0.00 ns
touTco 2.00 3.50 2.00 4.10 ns
tINSUPLL 0.62 0.75 ns
tNHPLL 0.00 0.00 ns
touTCOPLL 0.50 2.15 0.50 243 ns
Table 49. EP1M120 External Bidirectional Timing Parameters Note (1)

Symbol -7A Speed Grade -8A Speed Grade Unit

Min Max Min Max
tiINSUBIDIR 0.74 0.79 ns
tNHBIDIR 0.00 0.00 ns
tOUTCOBIDIR 2.00 3.50 2.00 4.10 ns
tyzBIDIR 3.75 4.30 ns
tzxgIDIR (2) 3.75 4.30 ns
tzxgiDIR (3) 4.00 458 ns
{INSUBIDIRPLL 0.62 0.75 ns
YNHBIDIRPLL 0.00 0.00 ns
tOUTCOBIDIRPLL 0.50 2.15 0.50 2.43 ns
{XzBIDIRPLL 2.39 2.67 ns
tzxgiDIRPLL (2) 2.39 2.67 ns
tzxsiDIRPLL (3) 2.64 2.95 ns
Table 50. EP1M350 External Timing Parameters Note (1)
Symbol -5 Speed Grade -6 Speed Grade -7 Speed Grade Unit
Min Max Min Max Min Max

LNy 0.60 0.57 0.71 ns
tinm 0.00 0.00 0.00 ns
toutco 2.00 3.95 2.00 3.97 2.00 475 ns
tNSUPLL 0.69 0.70 0.82 ns
tNHPLL 0.00 0.00 0.00 ns
touTCoPLL 0.50 2.23 0.50 2.23 0.50 2.69 ns
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