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APEX 20K Programmable Logic Device Family Data Sheet

Table 5. APEX 20K FineLine BGA Package Options & 1/0 Count Notes (1), (2)
Device 144 Pin 324 Pin 484 Pin 672 Pin 1,020 Pin
EP20K30E 93 128
EP20K60E 93 196
EP20K100 252
EP20K100E 93 246
EP20K160E 316
EP20K200 382
EP20K200E 376 376
EP20K300E 408
EP20K400 502 (3)
EP20K400E 488 (3)
EP20K600E 508 (3) 588
EP20K1000E 508 (3) 708
EP20K1500E 808

Notes to Tables 4 and 5:

)
@

I/0 counts include dedicated input and clock pins.
APEX 20K device package types include thin quad flat pack (TQFP), plastic quad flat pack (PQFP), power quad flat

pack (RQFP), 1.27-mm pitch ball-grid array (BGA), 1.00-mm pitch FineLine BGA, and pin-grid array (PGA)

packages.
®G)

Package Information Data Sheet for detailed package size information.

This device uses a thermally enhanced package, which is taller than the regular package. Consult the Altera Device

Table 6. APEX 20K QFP, BGA & PGA Package Sizes
Feature 144-Pin TQFP | 208-Pin QFP | 240-Pin QFP | 356-Pin BGA | 652-Pin BGA | 655-Pin PGA

Pitch (mm) 0.50 0.50 0.50 1.27 1.27 -
Area (mm?) 484 924 1,218 1,225 2,025 3,906
Length x Width 22 x 22 30.4x30.4 | 34.9x34.9 35x 35 45 x 45 62.5 x 62.5
(mm x mm)

Table 7. APEX 20K FineLine BGA Package Sizes

Feature 144 Pin 324 Pin 484 Pin 672 Pin 1,020 Pin

Pitch (mm) 1.00 1.00 1.00 1.00 1.00
Area (mm?) 169 361 529 729 1,089
Length x Width (mm x mm) 13x 13 19x 19 23 x 23 27 x 27 33x 33

Altera Corporation
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All APEX 20K devices are reconfigurable and are 100% tested prior to
shipment. As a result, test vectors do not have to be generated for fault
coverage purposes. Instead, the designer can focus on simulation and
design verification. In addition, the designer does not need to manage
inventories of different application-specific integrated circuit (ASIC)
designs; APEX 20K devices can be configured on the board for the specific
functionality required.

APEX 20K devices are configured at system power-up with data stored in
an Altera serial configuration device or provided by a system controller.
Altera offers in-system programmability (ISP)-capable EPC1, EPC2, and
EPC16 configuration devices, which configure APEX 20K devices via a
serial data stream. Moreover, APEX 20K devices contain an optimized
interface that permits microprocessors to configure APEX 20K devices
serially or in parallel, and synchronously or asynchronously. The interface
also enables microprocessors to treat APEX 20K devices as memory and
configure the device by writing to a virtual memory location, making
reconfiguration easy.

After an APEX 20K device has been configured, it can be reconfigured
in-circuit by resetting the device and loading new data. Real-time changes
can be made during system operation, enabling innovative reconfigurable
computing applications.

APEX 20K devices are supported by the Altera Quartus II development
system, a single, integrated package that offers HDL and schematic design
entry, compilation and logic synthesis, full simulation and worst-case
timing analysis, SignalTap logic analysis, and device configuration. The
Quartus II software runs on Windows-based PCs, Sun SPARCstations,
and HP 9000 Series 700/800 workstations.

The Quartus II software provides NativeLink interfaces to other industry-
standard PC- and UNIX workstation-based EDA tools. For example,
designers can invoke the Quartus II software from within third-party
design tools. Further, the Quartus II software contains built-in optimized
synthesis libraries; synthesis tools can use these libraries to optimize
designs for APEX 20K devices. For example, the Synopsys Design
Compiler library, supplied with the Quartus II development system,
includes DesignWare functions optimized for the APEX 20K architecture.

8 Altera Corporation
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Logic Array Block

Each LAB consists of 10 LEs, the LEs” associated carry and cascade chains,
LAB control signals, and the local interconnect. The local interconnect
transfers signals between LEs in the same or adjacent LABs, IOEs, or ESBs.
The Quartus II Compiler places associated logic within an LAB or
adjacent LABs, allowing the use of a fast local interconnect for high
performance. Figure 3 shows the APEX 20K LAB.

APEX 20K devices use an interleaved LAB structure. This structure allows
each LE to drive two local interconnect areas. This feature minimizes use
of the MegaLLAB and FastTrack interconnect, providing higher
performance and flexibility. Each LE can drive 29 other LEs through the
fast local interconnect.

Figure 3. LAB Structure
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The 10 LEs in the LAB are driven by
two local interconnect areas. These LES
can drive two local interconnect areas.
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Logic Element

The LE, the smallest unit of logic in the APEX 20K architecture, is compact
and provides efficient logic usage. 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.

Figure 5. APEX 20K Logic Element
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Each LE’s programmable register can be configured for D, T, JK, or SR
operation. The register’s clock and clear control signals can be driven by
global signals, general-purpose I/O pins, or any internal logic. For
combinatorial functions, the register is bypassed and the output of the
LUT drives the outputs of the LE.

13
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Cascade Chain

With the cascade chain, the APEX 20K architecture can implement
functions with a very wide fan-in. Adjacent LUTs can compute portions
of a function in parallel; the cascade chain serially connects the
intermediate values. The cascade chain can use a logical AND or logical OR
(via De Morgan’s inversion) to connect the outputs of adjacent LEs. Each
additional LE provides four more inputs to the effective width of a
function, with a short cascade delay. Cascade chain logic can be created
automatically by the Quartus II software Compiler during design
processing, or manually by the designer during design entry.

Cascade chains longer than ten LEs are implemented automatically by
linking LABs together. For enhanced fitting, a long cascade chain skips
alternate LABs in a MegaLAB structure. A cascade chain longer than one
LAB skips either from an even-numbered LAB to the next even-numbered
LAB, or from an odd-numbered LAB to the next odd-numbered LAB. For
example, the last LE of the first LAB in the upper-left MegaLLAB structure
carries to the first LE of the third LAB in the MegaLAB structure. Figure 7
shows how the cascade function can connect adjacent LEs to form
functions with a wide fan-in.

Figure 7. APEX 20K Cascade Chain
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20

The counter mode uses two three-input LUTs: one generates the counter
data, and the other generates the fast carry bit. A 2-to-1 multiplexer
provides synchronous loading, and another AND gate provides
synchronous clearing. If the cascade function is used by an LE in counter
mode, the synchronous clear or load overrides any signal carried on the
cascade chain. The synchronous clear overrides the synchronous load.
LEs in arithmetic mode can drive out registered and unregistered versions
of the LUT output.

Clear & Preset Logic Control

Logic for the register’s clear and preset signals is controlled by LAB-wide
signals. The LE directly supports an asynchronous clear function. The
Quartus II software Compiler can use a NOT-gate push-back technique to
emulate an asynchronous preset. Moreover, the Quartus II software
Compiler can use a programmable NOT-gate push-back technique to
emulate simultaneous preset and clear or asynchronous load. However,
this technique uses three additional LEs per register. All emulation is
performed automatically when the design is compiled. Registers that
emulate simultaneous preset and load will enter an unknown state upon
power-up or when the chip-wide reset is asserted.

In addition to the two clear and preset modes, APEX 20K devices provide
a chip-wide reset pin (DEV_CLRn) that resets all registers in the device.
Use of this pin is controlled through an option in the Quartus II software
that is set before compilation. The chip-wide reset overrides all other
control signals. Registers using an asynchronous preset are preset when
the chip-wide reset is asserted; this effect results from the inversion
technique used to implement the asynchronous preset.

FastTrack Interconnect

In the APEX 20K architecture, connections between LEs, ESBs, and I/O
pins are provided by the FastTrack Interconnect. The FastTrack
Interconnect is a series of continuous horizontal and vertical routing
channels that traverse the device. This global routing structure provides
predictable performance, even in complex designs. In contrast, the
segmented routing in FPGAs requires switch matrices to connect a
variable number of routing paths, increasing the delays between logic
resources and reducing performance.

The FastTrack Interconnect consists of row and column interconnect
channels that span the entire device. The row interconnect routes signals
throughout a row of MegaLAB structures; the column interconnect routes
signals throughout a column of MegaLAB structures. When using the row
and column interconnect, an LE, IOE, or ESB can drive any other LE, IOE,
or ESB in a device. See Figure 9.

Altera Corporation
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Altera Corporation

Clock Phase & Delay Adjustment

The APEX 20KE ClockShift feature allows the clock phase and delay to be
adjusted. The clock phase can be adjusted by 90° steps. The clock delay
can be adjusted to increase or decrease the clock delay by an arbitrary
amount, up to one clock period.

LVDS Support

Two PLLs are designed to support the LVDS interface. When using LVDS,
the I/O clock runs at a slower rate than the data transfer rate. Thus, PLLs
are used to multiply the I/O clock internally to capture the LVDS data. For
example, an I/O clock may run at 105 MHz to support 840 megabits per
second (Mbps) LVDS data transfer. In this example, the PLL multiplies the
incoming clock by eight to support the high-speed data transfer. You can
use PLLs in EP20K400E and larger devices for high-speed LVDS
interfacing.

Lock Signals

The APEX 20KE ClockLock circuitry supports individual LOCK signals.
The LOCK signal drives high when the ClockLock circuit has locked onto
the input clock. The LOCK signals are optional for each ClockLock circuit;
when not used, they are I/O pins.

ClockLock & ClockBoost Timing Parameters

For the ClockLock and ClockBoost circuitry to function properly, the
incoming clock must meet certain requirements. If these specifications are
not met, the circuitry may not lock onto the incoming clock, which
generates an erroneous clock within the device. The clock generated by
the ClockLock and ClockBoost circuitry must also meet certain
specifications. If the incoming clock meets these requirements during
configuration, the APEX 20K ClockLock and ClockBoost circuitry will
lock onto the clock during configuration. The circuit will be ready for use
immediately after configuration. In APEX 20KE devices, the clock input
standard is programmable, so the PLL cannot respond to the clock until
the device is configured. The PLL locks onto the input clock as soon as
configuration is complete. Figure 30 shows the incoming and generated
clock specifications.

s For more information on ClockLock and ClockBoost circuitry,

see Application Note 115: Using the ClockLock and ClockBoost PLL
Features in APEX Devices.

49
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Notes to Table 16:

(1) To implement the ClockLock and ClockBoost circuitry with the Quartus II software, designers must specify the
input frequency. The Quartus II software tunes the PLL in the ClockLock and ClockBoost circuitry to this frequency.
The fc; kppy parameter specifies how much the incoming clock can differ from the specified frequency during
device operation. Simulation does not reflect this parameter.

(2) Twenty-five thousand parts per million (PPM) equates to 2.5% of input clock period.

(3) During device configuration, the ClockLock and ClockBoost circuitry is configured before the rest of the device. If
the incoming clock is supplied during configuration, the ClockLock and ClockBoost circuitry locks during
configuration because the f; 5k value is less than the time required for configuration.

(4)  The tjrreR specification is measured under long-term observation.

Tables 17 and 18 summarize the ClockLock and ClockBoost parameters

for APEX 20KE devices.
Table 17. APEX 20KE ClockLock & ClockBoost Parameters  Note (1)

Symbol Parameter Conditions Min Typ Max Unit
tr Input rise time 5 ns
te Input fall time 5 ns
tinDUTY Input duty cycle 40 60 %
tNJITTER Input jitter peak-to-peak 2% of input | peak-to-

period peak
touTUITTER Jitter on ClockLock or ClockBoost- 0.35% of RMS
generated clock output period
toutouTy Duty cycle for ClockLock or 45 55 %
ClockBoost-generated clock
tLock (2) (3) |Time required for ClockLock or 40 us
ClockBoost to acquire lock

52 Altera Corporation
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IEEE Std.
1149.1 (JTAG)
Boundary-Scan
Support

All APEX 20K devices provide JTAG BST circuitry that complies with the
IEEE Std. 1149.1-1990 specification. JTAG boundary-scan testing can be
performed before or after configuration, but not during configuration.
APEX 20K devices can also use the JTAG port for configuration with the
Quartus II software or with hardware using either Jam Files (.jam) or Jam
Byte-Code Files (.jbc). Finally, APEX 20K devices use the JTAG port to
monitor the logic operation of the device with the SignalTap embedded
logic analyzer. APEX 20K devices support the JTAG instructions shown in
Table 19. Although EP20K1500E devices support the JTAG BYPASS and
SignalTap instructions, they do not support boundary-scan testing or the
use of the JTAG port for configuration.

Table 19. APEX 20K JTAG Instructions

JTAG Instruction

Description

SAMPLE/PRELOAD Allows a snapshot of signals at the device pins to be captured and examined during
normal device operation, and permits an initial data pattern to be output at the device
pins. Also used by the SignalTap embedded logic analyzer.

EXTEST Allows the external circuitry and board-level interconnections to be tested by forcing a
test pattern at the output pins and capturing test results at the input pins.

BYPASS (1) Places the 1-bit bypass register between the TDT and TDO pins, which allows the BST
data to pass synchronously through selected devices to adjacent devices during
normal device operation.

USERCODE Selects the 32-bit USERCODE register and places it between the TDI and TDO pins,
allowing the USERCODE to be serially shifted out of TDO.

IDCODE Selects the IDCODE register and places it between TDI and TDO, allowing the

IDCODE to be serially shifted out of TDO.

ICR Instructions

Used when configuring an APEX 20K device via the JTAG port with a MasterBlaster™
or ByteBlasterMV™ download cable, or when using a Jam File or Jam Byte-Code File
via an embedded processor.

SignalTap Instructions

(1)

Monitors internal device operation with the SignalTap embedded logic analyzer.

Note to Table 19:

(1) The EP20K1500E device supports the JTAG BYPASS instruction and the SignalTap instructions.

Altera Corporation
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Table 25. APEX 20K 5.0-V Tolerant Device DC Operating Conditions (Part2 of2) Notes (2), (7), (8)

Symbol Parameter Conditions Min Typ Max Unit
Voo 3.3-V low-level TTL output voltage | lIg_ = 12 mA DC, 0.45 \
Veeip =300V (71)
3.3-V low-level CMOS output loL=0.1 mADC, 0.2 \
voltage Veeip=3.00V (11)
3.3-V low-level PCI output voltage |lg_= 1.5 mA DC, 0.1 xVgeio Vv
VCC|O =3.00t0 3.60 V
(11)
2.5-V low-level output voltage loL=0.1 mADC, 0.2 \
Veeio =230V (71)
IOL =1mADC, 0.4 \
Vecio=2.30V (11)
lo.=2mADC, 0.7 \
Veeio =230V (71)
I Input pin leakage current V,=575t0-0.5V -10 10 pA
loz Tri-stated I/O pin leakage current |Vo=5.75t0-0.5V -10 10 uA
lcco V¢ supply current (standby) V| = ground, no load, no 10 mA
(All ESBs in power-down mode) | toggling inputs, -1 speed
grade (12)
V, = ground, no load, no 5 mA
toggling inputs,
-2, -3 speed grades (12)
Rconk | Value of I/O pin pull-up resistor Vecio=3.0V (13) 20 50 W
before and during configuration Veoio = 2.375 V (13) 30 80 w
Altera Corporation 61
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Table 26. APEX 20K 5.0-V Tolerant Device Capacitance

Notes (2), (14)

Symbol Parameter Conditions Min Max | Unit

Cin Input capacitance ViN=0V,f=1.0MHz 8 pF

Cinclk | Input capacitance on dedicated | Viy=0V, f=1.0 MHz 12 pF
clock pin

Cout Output capacitance Voutr=0V, f=1.0 MHz 8 pF

Notes to Tables 23 through 26:
(1)  See the Operating Requirements for Altera Devices Data Sheet.
(2) All APEX 20K devices are 5.0-V tolerant.
(3) Minimum DC input is 0.5 V. During transitions, the inputs may undershoot to —2.0 V or overshoot to 5.75 V for
input currents less than 100 mA and periods shorter than 20 ns.
(4) Numbers in parentheses are for industrial-temperature-range devices.
(5) Maximum V¢ rise time is 100 ms, and V¢ must rise monotonically.
(6) All pins, including dedicated inputs, clock I/O, and JTAG pins, may be driven before Vet and Vcpo are
powered.
(7) Typical values are for Ty=25°C, Veent =25V, and Vg =25 or3.3 V.
(8) These values are specified in the APEX 20K device recommended operating conditions, shown in Table 26 on
page 62.
(9) The APEX 20K input buffers are compatible with 2.5-V and 3.3-V (LVTTL and LVCMOS) signals. Additionally, the
input buffers are 3.3-V PCI compliant when Vo and Vot meet the relationship shown in Figure 33 on page 68.
(10) The Ioy parameter refers to high-level TTL, PCI or CMOS output current.
(11) The I parameter refers to low-level TTL, PCI, or CMOS output current. This parameter applies to open-drain pins
as well as output pins.
(12) This value is specified for normal device operation. The value may vary during power-up.
(13) Pin pull-up resistance values will be lower if an external source drives the pin higher than Vcjo.
(14) Capacitance is sample-tested only.

Tables 27 through 30 provide information on absolute maximum ratings,
recommended operating conditions, DC operating conditions, and
capacitance for 1.8-V APEX 20KE devices.

Table 27. APEX 20KE Device Absolute Maximum Ratings  Note (1)
Symbol Parameter Conditions Min Max | Unit
Veeoint | Supply voltage With respect to ground (2) -0.5 25 Vv
Veeio -0.5 4.6 v
V| DC input voltage -0.5 4.6 Vv
louT DC output current, per pin -25 25 mA
Tstg Storage temperature No bias —65 150 °C
TavB Ambient temperature Under bias -65 135 °C
T'J Junction temperature PQFP, RQFP, TQFP, and BGA packages, 135 °C
under bias
Ceramic PGA packages, under bias 150 °C
62 Altera Corporation



APEX 20K Programmable Logic Device Family Data Sheet

Figure 33. Relationship between Vpegig & Vgt for 3.3-V PCI Compliance
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Figure 34 shows the typical output drive characteristics of APEX 20K
devices with 3.3-V and 2.5-V V¢jo. The output driver is compatible with
the 3.3-V PCI Local Bus Specification, Revision 2.2 (wWhen VCCIO pins are
connected to 3.3 V). 5-V tolerant APEX 20K devices in the -1 speed grade
are 5-V PCI compliant over all operating conditions.

Figure 34. Output Drive Characteristics of APEX 20K Device  Note (1)
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Figure 37. APEX 20KE fyux Timing Model
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Figure 40. Synchronous Bidirectional Pin External Timing
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(1) The output enable and input registers are LE registers in the LAB adjacent to a
bidirectional row pin. The output enable register is set with “Output Enable

Routing= Signal-Pin” option in the Quartus II software.

(2) The LABadjacent input register is set with “Decrease Input Delay to Internal Cells=
Off”. This maintains a zero hold time for lab adjacent registers while giving a fast,
position independent setup time. A faster setup time with zero hold time is possible
by setting “Decrease Input Delay to Internal Cells= ON” and moving the input
register farther away from the bidirectional pin. The exact position where zero hold
occurs with the minimum setup time, varies with device density and speed grade.

Table 31 describes the fj;4x timing parameters shown in Figure 36 on

page 68.

Table 31. APEX 20K fyux Timing Parameters  (Part 1 of 2)

Symbol Parameter
tsy LE register setup time before clock
ty LE register hold time after clock
tco LE register clock-to-output delay
tut LUT delay for data-in
tesBRC ESB Asynchronous read cycle time
tesBwe ESB Asynchronous write cycle time
tESBWESU ESB WE setup time before clock when using input register
tesBDATASU ESB data setup time before clock when using input register
tesBDATAH ESB data hold time after clock when using input register
tESBADDRSU ESB address setup time before clock when using input registers
tESBDATACO1 ESB clock-to-output delay when using output registers
72 Altera Corporation
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Table 50. EP20K30E fy4y ESB Timing Microparameters
Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tesBARC 2.03 2.86 4.24 ns
tesBsRc 2.58 3.49 5.02 ns
tesBawC 3.88 5.45 8.08 ns
tesBswe 4.08 5.35 7.48 ns
tesBWASU 1.77 2.49 3.68 ns
tegBWAH 0.00 0.00 0.00 ns
tesewbsu 1.95 2.74 4.05 ns
tESBWDH 0.00 0.00 0.00 ns
tesBRrASU 1.96 2.75 4.07 ns
teseRAH 0.00 0.00 0.00 ns
tEsBWESU 1.80 2.73 4.28 ns
tESBWEH 0.00 0.00 0.00 ns
tESBDATASU 0.07 0.48 1.17 ns
teseDATAH 0.13 0.13 0.13 ns
tesBWADDRSU 0.30 0.80 1.64 ns
tESBRADDRSU 0.37 0.90 1.78 ns
tesBDATACO1 1.11 1.32 1.67 ns
tEsBDATACO2 2.65 3.73 5.53 ns
tesBDD 3.88 5.45 8.08 ns
tep 1.91 2.69 3.98 ns
tPTERMSU 1.04 1.71 2.82 ns
tpTERMCO 1.13 1.34 1.69 ns
Table 51. EP20K30E fy,y Routing Delays
Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
trq.a 0.24 0.27 0.31 ns
tes.00 1.03 1.14 1.30 ns
teogs 1.42 1.54 1.77 ns
Altera Corporation 83
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Table 60. EP20K60E External Bidirectional Timing Parameters
Symbol -1 -2 -3 Unit
Min Max Min Max Min Max
tiNsuBIDIR 2.77 2.91 3.11 ns
YNHBIDIR 0.00 0.00 0.00 ns
touTcoBIDIR 2.00 4.84 2.00 5.31 2.00 5.81 ns
txzBIDIR 6.47 7.44 8.65 ns
tzxBIDIR 6.47 7.44 8.65 ns
tiINSUBIDIRPLL 3.44 3.24 - ns
YNHBIDIRPLL 0.00 0.00 - ns
touTCOBIDIRPLL 0.50 3.37 0.50 3.69 - - ns
txZzBIDIRPLL 5.00 5.82 - ns
tzxBIDIRPLL 5.00 5.82 - ns

Tables 61 through 66 describe f34x LE Timing Microparameters,
famax ESB Timing Microparameters, f;4 x Routing Delays, Minimum
Pulse Width Timing Parameters, External Timing Parameters, and
External Bidirectional Timing Parameters for EP20K100E

APEX 20KE devices.
Table 61. EP20K100E fyuy LE Timing Microparameters
Symbol -1 -2 -3 Unit
Min Max Min Max Min Max

tsu 0.25 0.25 0.25 ns
ty 0.25 0.25 0.25 ns
tco 0.28 0.28 0.34 ns
tLut 0.80 0.95 1.13 ns
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Table 90. EP20K400E External Bidirectional Timing Parameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max

tNSUBIDIR 2.93 3.23 3.44 ns
YNHBIDIR 0.00 0.00 0.00 ns
loUTCOBIDIR 2.00 5.25 2.00 5.79 2.00 6.32 ns
tyzBIDIR 5.95 6.77 712 ns
tzxBIDIR 5.95 6.77 7.12 ns
YINSUBIDIRPLL 4.31 4.76 - ns
YNHBIDIRPLL 0.00 0.00 - ns
loUTCOBIDIRPLL 0.50 2.25 0.50 2.45 - - ns
tyZBIDIRPLL 2.94 3.43 - ns
tyYBIDIRPLL 2.94 3.43 - ns

Tables 91 through 96 describe f4x LE Timing Microparameters, fp14x
ESB Timing Microparameters, f14x Routing Delays, Minimum Pulse
Width Timing Parameters, External Timing Parameters, and External
Bidirectional Timing Parameters for EP20K600E APEX 20KE devices.

Table 91. EP20K600E fyy LE Timing Microparameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tsu 0.16 0.16 0.17 ns
ty 0.29 0.33 0.37 ns
tco 0.65 0.38 0.49 ns
tLUT 0.70 1.00 1.30 ns
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Table 94. EP20K600E Minimum Pulse Width Timing Parameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
ton 2.00 2.50 2.75 ns
toL 2.00 2.50 2.75 ns
tcLrp 0.18 0.26 0.34 ns
tPREP 0.18 0.26 0.34 ns
tESBCH 2.00 2.50 2.75 ns
tESBCL 2.00 2.50 2.75 ns
tESBWP 1.17 1.68 2.18 ns
tESBRP 0.95 1.35 1.76 ns
Table 95. EP20K600E External Timing Parameters
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
t|NSU 2.74 2.74 2.87 ns
tin 0.00 0.00 0.00 ns
toutco 2.00 5.51 2.00 6.06 2.00 6.61 ns
tINSUPLL 1.86 1.96 - ns
thHPLL 0.00 0.00 - ns
tOUTCOPLL 0.50 2.62 0.50 2.91 - - ns
Table 96. EP20K600E External Bidirectional Timing Parameters
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
thSUBlDlR 0.64 0.98 1.08 ns
thHBlDlR 0.00 0.00 0.00 ns
tOUTCOB|D| R 2.00 5.51 2.00 6.06 2.00 6.61 ns
tXZBlDlR 6.10 6.74 710 ns
tZXBlDIF{ 6.10 6.74 7.10 ns
YINSUBIDIRPLL 2.26 2.68 - ns
YNHBIDIRPLL 0.00 0.00 - ns
tOUTCOBlDl RPLL 0.50 2.62 0.50 2.91 - - ns
tXZBlDlRPLL 3.21 3.59 - ns
tZXBlDlRPLL 3.21 3.59 - ns
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Table 104. EP20K1500E fyy ESB Timing Microparameters

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tesBARC 1.78 2.02 1.95 ns
tesBsRC 2,52 2.91 3.14 ns
tesBAWC 3.52 4.11 4.40 ns
teseswe 3.23 3.84 4.16 ns
tesBwASU 0.62 0.67 0.61 ns
tesBWAH 0.41 0.55 0.55 ns
tesBwbsu 0.77 0.79 0.81 ns
tesBwDH 0.41 0.55 0.55 ns
tesBRASU 1.74 1.92 1.85 ns
teSBRAH 0.00 0.01 0.23 ns
tesBwEsU 2.07 2.28 2.41 ns
tesBWEH 0.00 0.00 0.00 ns
tESBDATASU 0.25 0.27 0.29 ns
tESBDATAH 0.13 0.13 0.13 ns
tESBWADDRSU 0.1 0.04 0.11 ns
tESBRADDRSU 0.14 0.11 0.16 ns
tESBDATACO1 1.29 1.50 1.63 ns
teseDATACO2 2.55 2.99 3.22 ns
tesBDD 3.12 3.57 3.85 ns
tpp 1.84 2.13 2.32 ns
tpTERMSU 1.08 1.19 1.32 ns
tpTERMCO 1.31 1.53 1.66 ns

Table 105. EP20K1500E fy,x Routing Delays

Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tr1-a 0.28 0.28 0.28 ns
t’:s_zo 1.36 1.50 1.62 ns
troos 4.43 4.48 5.07 ns
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SRAM configuration elements allow APEX 20K devices to be
reconfigured in-circuit by loading new configuration data into the
device. Real-time reconfiguration is performed by forcing the device
into command mode with a device pin, loading different
configuration data, reinitializing the device, and resuming user-
mode operation. In-field upgrades can be performed by distributing
new configuration files.

Configuration Schemes

The configuration data for an APEX 20K device can be loaded with
one of five configuration schemes (see Table 111), chosen on the basis
of the target application. An EPC2 or EPC16 configuration device,
intelligent controller, or the JTAG port can be used to control the
configuration of an APEX 20K device. When a configuration device
is used, the system can configure automatically at system power-up.

Multiple APEX 20K devices can be configured in any of five
configuration schemes by connecting the configuration enable (nCE)
and configuration enable output (nCEO) pins on each device.

Table 111. Data Sources for Configuration

Configuration Scheme

Data Source

Configuration device

EPC1, EPC2, EPC16 configuration devices

Passive serial (PS)

MasterBlaster or ByteBlasterMV download cable or serial data source

Passive parallel asynchronous (PPA) Parallel data source

Passive parallel synchronous (PPS) Parallel data source

JTAG

MasterBlaster or ByteBlasterMV download cable or a microprocessor
with a Jam or JBC File

Device Pin-Outs

114

For more information on configuration, see Application Note 116
(Configuring APEX 20K, FLEX 10K, & FLEX 6000 Devices.)

See the Altera web site (http://www.altera.com) or the Altera Digital
Library for pin-out information
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