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APEX Il Programmable Logic Device Family Data Sheet

General
Description

Altera Corporation

APEX Il devices integrate high-speed differential 1/0 support using the
True-LVDS interface. The dedicated serializer, deserializer, and CDS
circuitry in the True-LVDS interface support the LVDS, LVPECL,
HyperTransport, and PCML 170 standards. Flexible-LVDS pins located
in regular user 1/0 banks offer additional differential support, increasing
the total device bandwidth. This circuitry, together with enhanced IOEs
and support for numerous 170 standards, allows APEX Il devices to meet
high-speed interface requirements.

APEX Il devices also include other high-performance features such as
bidirectional dual-port RAM, CAM, general-purpose PLLs, and
numerous global clocks.

Configuration

The logic, circuitry, and interconnects in the APEX Il architecture are
configured with CMOS SRAM elements. APEX Il devices are
reconfigurable and are 100% tested prior to shipment. As a result, test
vectors do not have to be generated for fault coverage. Instead, the
designer can focus on simulation and design verification. In addition, the
designer does not need to manage inventories of different ASIC designs;
APEX Il devices can be configured on the board for the specific
functionality required.

APEX Il devices are configured at system power-up with data either
stored in an Altera configuration device or provided by a system
controller. Altera offers in-system programmability (ISP)-capable
configuration devices, which configure APEX Il devices via a serial data
stream. The enhanced configuration devices can configure any APEX Il
device in under 100 ms. Moreover, APEX Il devices contain an optimized
interface that permits microprocessors to configure APEX Il devices
serially or in parallel, synchronously or asynchronously. This interface
also enables microprocessors to treat APEX |1 devices as memory and to
configure the device by writing to a virtual memory location, simplifying
reconfiguration.

APEX Il devices also support a new byte-wide, synchronous
configuration scheme at speeds of up to 66 MHz using EPC16
configuration devices or a microprocessor. This parallel configuration
reduces configuration time by using eight data lines to send configuration
data versus one data line in serial configuration.

APEX Il devices support multi-voltage configuration; device
configuration can be performed at 3.3V and 2.5V or 1.8 V.
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The LAB-wide control signals can be generated from the LAB local
interconnect, global signals, and dedicated clock pins. The inherent low
skew of the FastTrack interconnect enables it to be used for clock
distribution. Figure 4 shows the LAB control signal generation circuit.

Figure 4. LAB Control Signal Generation
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(1) The LABCLRI and LABCLR2 signals also control asynchronous load and asynchronous preset for LEs within the

LAB.

(2) The SYNCCLRsignal can be generated by the local interconnect or global signals.
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Logic Element

The LE is the smallest unit of logic in the APEX Il architecture. Each LE
contains a four-input LUT, which is a function generator that can quickly
implement any function of four variables. In addition, each LE contains a
programmable register and carry and cascade chains. Each LE drives the
local interconnect, MegaLAB interconnect, and FastTrack interconnect
routing structures. See Figure 5.
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Figure 13. Product-Term Logic in ESB
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(1) PLL outputs cannot drive data input ports.
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Macrocells

APEX Il macrocells can be configured individually for either sequential or
combinatorial logic operation. The macrocell consists of three functional
blocks: the logic array, the product-term select matrix, and the
programmable register.

Combinatorial logic is implemented in the product terms. The product-
term select matrix allocates these product terms for use as either primary
logic inputs (to the ORand XOR gates) to implement combinatorial
functions, or as parallel expanders to be used to increase the logic
available to another macrocell. One product term can be inverted; the
Quartus Il software uses this feature to perform DeMorgan’s inversion for
more efficient implementation of wide OR functions. The Quartus Il
Compiler can use a NOT-gate push-back technique to emulate an
asynchronous preset. Figure 14 shows the APEX Il macrocell.
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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 21 and 22 show the
encoded CAM outputs and unencoded CAM outputs, respectively.

Figure 22. Encoded CAM Address Outputs
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Figure 23. Unencoded CAM Address Outputs
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Notes to Figures 22 and 23:
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 inputisa0, CAM outputs even words between 0 through 14.

)]
@

Unencoded outputs.

q12 goes high to
signify a match.

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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Figure 24. ESB Control Signal Generation

Dedicated 8
Clocks
Fast Global 4
Signals
Local \
Interconnect | |
Local ]
Interconnect ‘
Local
Interconnect g" g"
Local -
Interconnect
Local
Interconnect INCLKENA OUTCLKENA
Local
Interconnect_j RDEN  WREN INCLOCK OUTCLOCK INCLR OUTCLR

Altera Corporation

An ESB is fed by the local interconnect, which is driven by adjacent LEs
(for high-speed connection to the ESB) or the MegalL AB interconnect. The
ESB can drive the local, MegalL AB, or FastTrack interconnect routing
structure to drive LEs and IOEs in the same Megal AB structure or
anywhere in the device.

Implementing Logic in ROM

In addition to implementing logic with product terms, the ESB can
implement logic functions when it is programmed with a read-only
pattern during configuration, creating a large LUT. With LUTs,
combinatorial functions are implemented by looking up the results, rather
than by computing them. This implementation of combinatorial functions
can be faster than using algorithms implemented in general logic, a
performance advantage that is further enhanced by the fast access times
of ESBs. The large capacity of ESBs enables designers to implement
complex functions in one logic level without the routing delays associated
with linked LEs or distributed RAM blocks. Parameterized functions such
as LPM functions can take advantage of the ESB automatically. Further,
the Quartus Il software can implement portions of a design with ESBs
where appropriate.
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Figure 25. APEX II IOE Structure
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The IOEs are located around the periphery of the APEX Il device. Each
IOE drives a row, column, MegalLAB, or local interconnect when used as
an input or bidirectional pin. A row IOE can drive a local, MegaLAB, row,
and column interconnect; a column IOE can drive the FastTrack or column
interconnect. Figure 26 shows how a row IOE connects to the
interconnect.
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When using the IOE for DDR inputs, the two input registers are used to
clock double rate input data on alternating edges. An input latch is also
used within the I0E for DDR input acquisition. The latch holds the data
that is present during the clock high times. This allows both bits of data to
be synchronous to the same clock edge (either rising or falling). Figure 29
shows an IOE configured for DDR input.

Figure 29. APEX Il IOE in DDR Input I/0 Configuration
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When using the IOE for DDR outputs, the two output registers are

configured to clock two data paths from LEs on rising clock edges. These
register outputs are multiplexed by the clock to drive the output pin at a
x2 rate. One output register clocks the first bit out on the clock high time,
while the other output register clocks the second bit out on the clock low
time. Figure 30 shows the IOE configured for DDR output.
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Table 9. Programmable Drive Strength

I/0 Standard lon/loL Current Strength
Setting
LVTTL (3.3V) 4 mA
12 mA
24 mA (default)
LVTTL (2.5 V) 2mA
16 mA (default)
LVTTL (1.8 V) 2 mA
8mA (default)
LVTTL (1.5V) 2 mA (default)
SSTL-3 class | and Il Minimum (default)
SSTL-2 class | and Il
HSTL class | and Il
GTL+ (3.3V)
PCI
PCI-X

Open-Drain Output

APEX Il devices provide an optional open-drain (equivalent to an open-
collector) output for each I/0 pin. This open-drain output enables the
device to provide system-level control signals (e.g., interrupt and write-
enable signals) that can be asserted by any of several devices.

Slew-Rate Control

The output buffer for each APEX Il device 1/0 pin has a programmable
output slew rate control that can be configured for low-noise or high-
speed performance. A faster slew rate provides high-speed transitions for
high-performance systems. However, these fast transitions may introduce
noise transients into the system. A slow slew rate reduces system noise,
but adds a nominal delay to rising and falling edges. Each 1/0 pin has an
individual slew rate control, allowing the designer to specify the slew rate
on a pin-by-pin basis. The slew rate control affects both the rising and
falling edges.

Altera Corporation
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SignalTap
Embedded
Logic Analyzer

62

ClockShift Circuitry

General-purpose PLLs in APEX Il devices have ClockShift circuitry that
provides programmable phase shift. 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 0.5 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., fn/fouT or foyt/finy Must be an
integer).

Clock Enable Signal

APEX Il PLLs have a CLKLK_ENA pin for enabling/disabling all 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 ¢l ockO, cl ock1, 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 relocks.

The individual enable port for each PLL is programmable. If more than
one 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 inclocken
porton the al t cl kl ock instance must be connected to the CLKLK_ENA
input pin.

Lock Signals

The APEX Il device PLL circuits support individual LOCK signals. The
LCOCK signal drives high when the PLL has locked onto the input clock.
LOCK remains high as long as the input remains within specification. It
will go low if the input is out of specification. A LOCK pin is optional for
each PLL used in the APEX Il devices; when not used, they are 170 pins.
This signal is not available internally; if it is used in the logic array, it must
be fed back in with an input pin.

APEX Il devices include device enhancements to support the SignalTap
embedded logic analyzer. By including this circuitry, the APEX Il device
provides the ability to monitor design operation over a period of time
through the IEEE Std. 1149.1 (JTAG) circuitry; a designer can analyze
internal logic at speed without bringing internal signals to the 1/0 pins.
This feature is particularly important for advanced packages such as
FineLine BGA packages because adding a connection to a pin during the
debugging process can be difficult after a board is designed and
manufactured.

Altera Corporation
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Figure 36. APEX Il JTAG Waveforms
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Table 19 shows the JTAG timing parameters and values for APEX Il

devices.

Table 19. APEX Il JTAG Timing Parameters & Values

Symbol Parameter Min | Max | Unit
ticp TCK clock period 100 ns
ticH TCK clock high time 50 ns
ticL TCK clock low time 50 ns
typsuy  [JTAG port setup time 20 ns
tipH JTAG port hold time 45 ns
typco  [|JTAG port clock to output 25 ns
typzx | JTAG port high impedance to valid output 25 ns
typxz [ JTAG port valid output to high impedance 25 ns
tyssy | Capture register setup time 20 ns
tisH Capture register hold time 45 ns
tysco |Update register clock to output 35 ns
tyszx Update register high impedance to valid output 35 ns
tisxz Update register valid output to high impedance 35 ns
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Table 22. APEX Il Device DC Operating Conditions Note (7)
Symbol Parameter Conditions Minimum Typical Maximum Unit
I Input pin leakage V| =Vecioto 0V (8) -10 10 HA
current
loz Tri-stated 1/O pin Vo =Vccioto 0V (8) -10 10 UA
leakage current
lcco Vcc supply current |V, = ground, no load, 10 mA
(standby) (All ESBs | no toggling inputs, -7
in power-down speed grade
mode) V, = ground, no load, 5 mA
no toggling inputs, -8,
-9 speed grades
RCONF Value of I/O pin pull- Vcc|o =3.0V (9 20 50 kQ
up resistor before | v 5 =2.375V (9) 30 80 kQ
and during Veeio = 171V (9) 60 150 kQ
configuration
Table 23. LVTTL Specifications
Symbol Parameter Conditions Minimum | Maximum | Units
Veeio Output supply voltage 3.0 3.6 Vv
1 High-level input voltage 1.7 4.1 \%
Vi Low-level input voltage -0.5 0.8 \Y
I Input pin leakage current ViNn=0VorVeeio -5 5 HA
VoH High-level output voltage lon =—4 to —24 mA (10) 2.4 Vv
VoL Low-level output voltage loL = 4 to 24 mA (10) 0.45 \Y
Table 24. LVCMOS Specifications
Symbol Parameter Conditions Minimum | Maximum | Units
Veeio Output supply voltage 3.0 3.6 \%
V4 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 \
IOH =-0.1mA
VoL Low-level output voltage Veeio = 3.0, 0.2 \Y
IOL =0.1mA
68 Altera Corporation
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Table 25. 2.5-V 1/0 Specifications ~ Note (10)

Symbol Parameter Conditions Minimum | Maximum | Units
Veeio 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 \
I Input pin leakage current ViN=0VorVecio -10 10 HA
VoH High-level output voltage lon=-0.1 mA 2.1 \%

lon = =1 MA 2.0 v

loy = —2t0o =16 mA 1.7 \Y,
VoL Low-level output voltage lo=0.1 mA 0.2 \%

loL =1 mA 0.4 \

loL = 2to 16 mA 0.7 \Y,
Table 26. 1.8-V I/0 Specifications

Symbol Parameter Conditions Minimum | Maximum | Units
Veeio Output supply voltage 1.65 1.95 \%
ViH High-level input voltage 0.65 % Vccio 4.1 \%
Vi Low-level input voltage -0.5 0.35 % Vo \Y
I Input pin leakage current ViN=0VorVeeio -10 10 MA
Von High-level output voltage lop =—-21t0 -8 mA (10) |Vccio—0.45 \Y
VoL Low-level output voltage loL =2to 8 mA (10) 0.45 \%

Table 27. 1.5-V I/O Specifications

Symbol Parameter Conditions Minimum | Maximum | Units
Veeio Output supply voltage 1.4 1.6 \Y
Viy High-level input voltage 0.65 % Vo 4.1 \
VL Low-level input voltage -0.5 0.35 x Vecio \%

I Input pin leakage current ViN=0VorVecio -10 10 HA
Vou High-level output voltage loy =—2 mA (10) 0.75xVeeio \
VoL Low-level output voltage loL =2 mA (10) 0.25 x Vo \
Altera Corporation 69




APEX Il Programmable Logic Device Family Data Sheet

Table 28. 3.3-V PCI Specifications

Symbol Parameter Conditions Minimum | Typical |Maximum | Units
Veeio Output supply voltage 3.0 3.3 3.6 \%
Viy High-level input voltage 0.5 x Veeio + \

Vceio 0.5
Vi Low-level input voltage -0.5 0.3 x \
Vccio
I Input pin leakage current [0 < V)y < Vccio -10 10 pA
Vou High-level output voltage | lgyt = —500 pA 0.9 x \
Veceio
VoL Low-level output voltage  [lgyt = 1,500 pA 0.1x \
Veceio
Table 29. PCI-X Specifications

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

Vceio 0.5
Vi Low-level input voltage -0.5 0.35 x \
Vccio
Vipu Input pull-up voltage 0.7 x \Y
Vceio
m Input leakage current 0<Vy<Vceio -10 10 HA
Vou High-level output voltage | lgyt = —500 pA 0.9 x \
Veceio
VoL Low-level output voltage  [lgyt = 1,500 pA 0.1x \
Veceio
Lpin Pin inductance 15 nH
Table 30. GTL+ I/O Specifications

Symbol Parameter Conditions Minimum | Typical |Maximum | Units
Vit Termination voltage 1.35 15 1.65 \
VRer Reference voltage 0.88 1.0 1.12 \
ViH High-level input voltage Vgeg + 0.1 \Y
Vi Low-level input voltage Vgeg— 0.1 \
VoL Low-level output voltage loL = 36 mA (10) 0.65 \Y
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Table 31. SSTL-2 Class | Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio Output supply voltage 2.375 2.5 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 \%

(10)
VoL Low-level output voltage  [lg. = 7.6 mA (10) Vi1 -0.57 \Y
Table 32. SSTL-2 Class Il Specifications
Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio Output supply voltage 2.3 2.5 2.7 \%
Vit Termination voltage Vgrer — 0.04 VREr Vger + 0.04 \
VRer 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 Vgee—0.18 \%
VoH High-level output voltage |lgy =-15.2mA | Vi1 +0.76 \%
(10)

VoL Low-level output voltage loL =15.2 mA Vi1 -0.76 \%
(10)

Table 33. SSTL-3 Class | Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio Output supply voltage 3.0 3.3 3.6 \%
Vi1 Termination voltage Vgeg — 0.05 VREE Vgeg + 0.05 \%
VRer Reference voltage 13 15 1.7 \
Vi High-level input voltage Vgreg + 0.2 Veeio + 0.3 \%
\ Low-level input voltage -0.3 Vgeg— 0.2 \%
VoH High-level output voltage [lgy =-8 mA (10) | V47 +0.6 \%
VoL Low-level output voltage loL = 8 mA (10) Vir—0.6 \%

Altera Corporation 71
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Table 44. LVPECL Specifications  Note (2)

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio 1/0 supply voltage 3.135 3.3 3.465 \%
VL Low-level input voltage 800 2,000 mVv
Viy High-level input voltage 2,100 Vceio mV
VoL Low-level output voltage 1,450 1,650 mv
VoH High-level output voltage 2,275 2,420 mV
Vip Differential input voltage 100 600 2,500 mvV
Vob Differential output voltage 625 800 970 mv
tr Rise time (20 to 80%) 85 325 ps
te Fall time (20 to 80%) 85 325 ps

Table 45. HyperTransport Specifications

Symbol Parameter Conditions Minimum | Typical | Maximum | Units
Veeio 1/0 supply voltage 2.375 2.5 2.625 \%
Vob Differential output voltage 380 600 820 mV
Vocum Output common mode Ryt =100 Q 500 600 700 mV

voltage
Vip Differential input voltage 300 600 900 mV
Viem Input common mode 450 600 750 mv
voltage
R Receiver differential input 90 100 110 Q

resistor

Notes to Tables 42 — 45:
(1) Maximum Vgp is measured under static conditions.
(2) When APEX Il devices drive LVPECL signals, the APEX Il LVPECL outputs must be terminated with a resistor

network.

Capacitance

Altera Corporation

Table 46 and Figure 40 provide information on APEX Il device
capacitance.
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Table 59. EP2A25 Minimum Pulse Width Timing Parameters

Symbol -7 Speed Grade -8 Speed Grade -9 Speed Grade Unit
Min Max Min Max Min Max
tcH 1.00 1.50 2.12 ns
toL 1.00 1.50 2.12 ns
toLrp 0.13 0.15 0.17 ns
tPREP 0.13 0.15 0.17 ns
tEsBCH 1.00 1.50 212 ns
tesgelL 1.00 1.50 2.12 ns
tespwp 1.12 1.28 1.48 ns
tEsBRP 0.88 1.02 1.17 ns

Table 60. EP2A40 fyyax LE Timing Parameters

Symbol -7 Speed Grade -8 Speed Grade -9 Speed Grade Unit
Min Max Min Max Min Max
tsy 0.22 0.26 0.29 ns
ty 0.22 0.26 0.29 ns
tco 0.16 0.18 0.21 ns
tLUT 0.48 0.55 0.63 ns
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Table 65. EP2A70 fyax ESB Timing Parameters

Symbol -7 Speed Grade -8 Speed Grade -9 Speed Grade Unit
Min Max Min Max Min Max
tEsBARC 3.12 3.58 412 ns
tEsBSRC 3.11 3.58 411 ns
teseawc 4.41 5.07 5.83 ns
tesBswc 3.82 4.39 5.05 ns
tesBwAsU 1.73 1.99 2.28 ns
teSBWAH 0.00 0.00 0.00 ns
tesBwbsu 1.87 2.15 2.47 ns
teSBWDH 0.00 0.00 0.00 ns
tEsBRASU 2.76 3.17 3.65 ns
teSBRAH 0.00 0.00 0.00 ns
tEsBWESU 1.98 2.27 2.61 ns
tESBDATASU 1.06 1.22 1.40 ns
lESBWADDRSU 1.17 1.34 1.54 ns
lESBRADDRSU 1.02 1.17 1.35 ns
teseDATACO1 1.52 1.75 2.01 ns
tEsBDATACO2 2.35 2.71 311 ns
tesBDD 4.43 5.10 5.87 ns
tpp 2.17 2.49 2.87 ns
tPTERMSU 1.40 1.62 1.86 ns
tpTERMCO 1.08 1.24 1.42 ns
Table 66. EP2A70 fyyax Routing Delays
Symbol -7 Speed Grade -8 Speed Grade -9 Speed Grade Unit
Min Max Min Max Min Max
tr1g 0.15 0.18 0.20 ns
trs20 1.21 1.39 1.60 ns
tro0+ 1.87 2.15 2.55 ns
Altera Corporation 91
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Table 73. EP2A40 External Timing Parameters for Column 1/0 Pins

Symbol -7 Speed Grade -8 Speed Grade -9 Speed Grade Unit
Min Max Min Max Min Max
thSU 2.00 2.16 2.33 ns
tinH 0.00 0.00 0.00 ns
toutco 2.00 4.96 2.00 5.29 2.00 5.64 ns
tyz 7.04 7.59 8.19 ns
tox 7.04 7.59 8.19 ns
t|NSUPLL 1.20 1.31 1.43 ns
tNHPLL 0.00 0.00 0.00 ns
tOUTCOPLL 0.50 2.66 0.50 2.87 0.50 3.09 ns
tyzpLL 4,74 5.17 5.64 ns
tZXPLL 4.74 5.17 5.64 ns
Table 74. EP2A70 External Timing Parameters for Row 1/0 Pins
Symbol -7 Speed Grade -8 Speed Grade -9 Speed Grade Unit
Min Max Min Max Min Max
tinsu 2.48 2.68 2.90 ns
tinm 0.00 0.00 0.00 ns
touTco 2.00 4.76 2.00 5.12 2.00 5.51 ns
tyz 5.68 6.19 6.76 ns
trx 5.68 6.19 6.76 ns
t|NSUPLL 1.19 1.30 1.43 ns
t|NHPLL 0.00 0.00 0.00 ns
tOUTCOPLL 0.50 2.52 0.50 2.74 0.50 2.98 ns
tXZPLL 3.44 3.82 4.23 ns
toxpLL 3.44 3.82 4.23 ns
Altera Corporation 95
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Table 75. EP2A70 External Timing Parameters for Column 1/0 Pins

Symbol -7 Speed Grade -8 Speed Grade -9 Speed Grade Unit

Min Max Min Max Min Max

t|NSU 2.79 2.99 3.22 ns
tinm 0.00 0.00 0.00 ns
toutco 2.00 491 2.00 5.24 2.00 5.60 ns
txz 6.16 6.71 7.32 ns
trx 6.16 6.71 7.32 ns
t|NSUPLL 1.19 1.30 1.43 ns
t|NHPLL 0.00 0.00 0.00 ns
tOUTCOPLL 0.50 2.67 0.50 2.86 0.50 3.08 ns
tXZPLL 3.92 4.34 4.79 ns
tZXPLL 3.92 4.34 4.79 ns
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Table 77. APEX Il Selectable 1/0 Standards Output Adder Delays
Symbol -7 Speed Grade -8 Speed Grade -9 Speed Grade Unit
Min Max Min Max Min Max
LVCMOS 0.00 0.00 0.00 ns
LVTTL 0.00 0.00 0.00 ns
15V 3.32 3.82 4.20 ns
18V 2.65 3.05 3.36 ns
25V 1.20 1.38 1.52 ns
3.3-V PCI -0.68 -0.78 -0.85 ns
3.3-V PCI-X -0.68 -0.78 -0.85 ns
GTL+ -0.45 -0.52 -0.57 ns
SSTL-3 Class | -0.52 -0.60 -0.66 ns
SSTL-3 Class Il -0.52 -0.60 -0.66 ns
SSTL-2 Class | -0.68 -0.78 -0.86 ns
SSTL-2 Class Il -0.81 -0.93 -1.02 ns
HSTL Class | -0.08 -0.09 -0.10 ns
HSTL Class Il -0.23 -0.27 -0.30 ns
LVDS -1.41 -1.62 -1.79 ns
LVPECL -1.38 -1.58 -1.74 ns
PCML -1.30 -1.50 -1.65 ns
CTT 0.00 0.00 0.00 ns
3.3-V AGP 1x 0.00 0.00 0.00 ns
3.3-V AGP 2x 0.00 0.00 0.00 ns
HyperTransport -1.22 -1.41 -155 ns
Differential -1.41 -1.62 -1.79 ns
HSTL
Power Detailed power consumption information for APEX Il devices will be
. released via a future interactive power estimator on the Altera web site.
Consumption
Device Pin- See the Altera web site (http://www.altera.com) or the Altera Digital
Library for pin-out information.
Outs
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