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ACEX 1K Programmable Logic Device Family Data Sheet

Figure 2. ACEX 1K Device in Dual-Port RAM Mode  MNote (1)
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(1) Allregisters can be asynchronously cleared by EAB local interconnect signals, global signals, or the chip-wide reset.

(2) EP1K10, EP1K30, and EP1K50 devices have 88 EAB local interconnect channels; EP1K100 devices have 104 EAB
local interconnect channels.

The EAB can use Altera megafunctions to implement dual-port RAM
applications where both ports can read or write, as shown in Figure 3. The
ACEX 1K EAB can also be used in a single-port mode (see Figure 4).
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Figure 3. ACEX 1K EAB in Dual-Port RAM Mode
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Figure 4. ACEX 1K Device in Single-Port RAM Mode
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(1) EP1K10, EP1K30, and EP1K50 devices have 88 EAB local interconnect channels; EP1K100 devices have 104 EAB
local interconnect channels.

Altera Corporation 11



ACEX 1K Programmable Logic Device Family Data Sheet

Altera Corporation

If necessary, all EABs in a device can be cascaded to form a single RAM
block. EABs can be cascaded to form RAM blocks of up to 2,048 words
without impacting timing. Altera software automatically combines EABs
to meet a designer’s RAM specifications.

EABs provide flexible options for driving and controlling clock signals.
Different clocks and clock enables can be used for reading and writing to
the EAB. Registers can be independently inserted on the data input, EAB
output, write address, write enable signals, read address, and read enable
signals. The global signals and the EAB local interconnect can drive
write-enable, read-enable, and clock-enable signals. The global signals,
dedicated clock pins, and EAB local interconnect can drive the EAB clock
signals. Because the LEs drive the EAB local interconnect, the LEs can
control write-enable, read-enable, clear, clock, and clock-enable signals.

An EAB is fed by a row interconnect and can drive out to row and column
interconnects. Each EAB output can drive up to two row channels and up
to two column channels; the unused row channel can be driven by other
LEs. This feature increases the routing resources available for EAB
outputs (see Figures 2 and 4). The column interconnect, which is adjacent
to the EAB, has twice as many channels as other columns in the device.

Logic Array Block

An LAB consists of eight LEs, their associated carry and cascade chains,
LAB control signals, and the LAB local interconnect. The LAB provides
the coarse-grained structure to the ACEX 1K architecture, facilitating
efficient routing with optimum device utilization and high performance.
Figure 7 shows the ACEX 1K LAB.
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Normal Mode

The normal mode is suitable for general logic applications and wide
decoding functions that can take advantage of a cascade chain. In normal
mode, four data inputs from the LAB local interconnect and the carry-in
are inputs to a 4-input LUT. The compiler automatically selects the carry-
in or the DATA3 signal as one of the inputs to the LUT. The LUT output
can be combined with the cascade-in signal to form a cascade chain
through the cascade-out signal. Either the register or the LUT can be used
to drive both the local interconnect and the FastTrack Interconnect routing
structure at the same time.

The LUT and the register in the LE can be used independently (register
packing). To support register packing, the LE has two outputs; one drives
the local interconnect, and the other drives the FastTrack Interconnect
routing structure. The DATA4 signal can drive the register directly,
allowing the LUT to compute a function that is independent of the
registered signal; a 3-input function can be computed in the LUT, and a
fourth independent signal can be registered. Alternatively, a 4-input
function can be generated, and one of the inputs to this function can be
used to drive the register. The register in a packed LE can still use the clock
enable, clear, and preset signals in the LE. In a packed LE, the register can
drive the FastTrack Interconnect routing structure while the LUT drives
the local interconnect, or vice versa.

Arithmetic Mode

The arithmetic mode offers two 3-input LUTSs that are ideal for
implementing adders, accumulators, and comparators. One LUT
computes a 3-input function; the other generates a carry output. As shown
in Figure 11, the first LUT uses the carry-in signal and two data inputs
from the LAB local interconnect to generate a combinatorial or registered
output. For example, in an adder, this output is the sum of three signals:
a, b, and carry-in. The second LUT uses the same three signals to generate
a carry-out signal, thereby creating a carry chain. The arithmetic mode
also supports simultaneous use of the cascade chain.

Up/Down Counter Mode

The up/down counter mode offers counter enable, clock enable,
synchronous up/down control, and data loading options. These control
signals are generated by the data inputs from the LAB local interconnect,
the carry-in signal, and output feedback from the programmable register.
Two 3-input LUTSs are used; one generates the counter data, and the other
generates the fast carry bit. A 2-to-1 multiplexer provides synchronous
loading. Data can also be loaded asynchronously with the clear and preset
register control signals without using the LUT resources.
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Clearable Counter Mode

The clearable counter mode is similar to the up/down counter mode, but
it supports a synchronous clear instead of the up/down control. The clear
function is substituted for the cascade-in signal in the up/down counter
mode. Two 3-input LUTSs are used; one generates the counter data, and the
other generates the fast carry bit. Synchronous loading is provided by a
2-to-1 multiplexer. The output of this multiplexer is ANDed with a
synchronous clear signal.

Internal Tri-State Emulation

Internal tri-state emulation provides internal tri-states without the
limitations of a physical tri-state bus. In a physical tri-state bus, the
tri-state buffers’ output enable (CE) signals select which signal drives the
bus. However, if multiple CE signals are active, contending signals can be
driven onto the bus. Conversely, if no OE signals are active, the bus will
float. Internal tri-state emulation resolves contending tri-state buffers to a
low value and floating buses to a high value, thereby eliminating these
problems. The Altera software automatically implements tri-state bus
functionality with a multiplexer.

Clear & Preset Logic Control

Logic for the programmable register’s clear and preset functions is
controlled by the DATA3, LABCTRL1, and LABCTRL2 inputs to the LE. The
clear and preset control structure of the LE asynchronously loads signals
into a register. Either LABCTRL1 or LABCTRL2 can control the
asynchronous clear. Alternatively, the register can be set up so that
LABCTRL1 implements an asynchronous load. The data to be loaded is
driven to DATA3; when LABCTRL1 is asserted, DATA3 is loaded into the
register.

During compilation, the compiler automatically selects the best control
signal implementation. Because the clear and preset functions are active-
low, the Compiler automatically assigns a logic high to an unused clear or
preset.

The clear and preset logic is implemented in one of the following six
modes chosen during design entry:

Asynchronous clear

Asynchronous preset

Asynchronous clear and preset
Asynchronous load with clear
Asynchronous load with preset
Asynchronous load without clear or preset
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Onall ACEX 1K devices, the input path from the 1/0 pad to the FastTrack
Interconnect has a programmable delay element that can be used to
guarantee a zero hold time. Depending on the placement of the IOE
relative to what it is driving, the designer may choose to turn on the
programmable delay to ensure a zero hold time or turn it off to minimize
setup time. This feature is used to reduce setup time for complex pin-to-
register paths (e.g., PCI designs).

Each IOE selects the clock, clear, clock enable, and output enable controls
from a network of 1/0 control signals called the peripheral control bus.
The peripheral control bus uses high-speed drivers to minimize signal
skew across devices and provides up to 12 peripheral control signals that
can be allocated as follows:

Up to eight output enable signals
Up to six clock enable signals

Up to two clock signals

Up to two clear signals

If more than six clock-enable or eight output-enable signals are required,
each IOE on the device can be controlled by clock enable and output
enable signals driven by specific LEs. In addition to the two clock signals
available on the peripheral control bus, each IOE can use one of two
dedicated clock pins. Each peripheral control signal can be driven by any
of the dedicated input pins or the first LE of each LAB in a particular row.
In addition, a LE in a different row can drive a column interconnect, which
causes a row interconnect to drive the peripheral control signal. The chip-
wide reset signal resets all IOE registers, overriding any other control
signals.

When a dedicated clock pin drives IOE registers, it can be inverted for all
IOEs in the device. All IOEs must use the same sense of the clock. For
example, if any IOE uses the inverted clock, all IOEs must use the inverted
clock, and no IOE can use the non-inverted clock. However, LEs can still
use the true or complement of the clock on an LAB-by-LAB basis.

The incoming signal may be inverted at the dedicated clock pin and will
drive all I0Es. For the true and complement of a clock to be used to drive
I0Es, drive it into both global clock pins. One global clock pin will supply
the true, and the other will supply the complement.

When the true and complement of a dedicated input drives IOE clocks,

two signals on the peripheral control bus are consumed, one for each
sense of the clock.
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SameFrame
Pin-Outs
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ACEX 1K devices support the SameFrame pin-out feature for

FineLine BGA packages. The SameFrame pin-out feature is the
arrangement of balls on FineLine BGA packages such that the lower-ball-
count packages form a subset of the higher-ball-count packages.
SameFrame pin-outs provide the flexibility to migrate not only from
device to device within the same package, but also from one package to
another. A given printed circuit board (PCB) layout can support multiple
device density/package combinations. For example, a single board layout
can support a range of devices from an EP1K10 device in a 256-pin
FineLine BGA package to an EP1K100 device in a 484-pin FineLine BGA
package.

The Altera software provides support to design PCBs with SameFrame
pin-out devices. Devices can be defined for present and future use. The
Altera software generates pin-outs describing how to lay out a board that
takes advantage of this migration. Figure 18 shows an example of
SameFrame pin-out.

Figure 18. SameFrame Pin-Out Example

Printed Circuit Board
Designed for 484-Pin FineLine BGA Package

484-Pin

FineLine
BGA

256-Pin FineLine BGA Package  484-Pin FineLine BGA Package
(Reduced I/0 Count or (Increased I/0 Count or
Logic Requirements) Logic Requirements)

Table 10 shows the ACEX 1K device/package combinations that support
SameFrame pin-outs for ACEX 1K devices. All FineLine BGA packages
support SameFrame pin-outs, providing the flexibility to migrate not only
from device to device within the same package, but also from one package
to another. The 1/0 count will vary from device to device.
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ClockLock &
ClockBoost
Features

36

For more information, search for “SameFrame” in MAX+PLUS Il Help.

Table 10. ACEX 1K SameFrame Pin-Out Support

Device 256-Pin 484-Pin
FineLine FineLine
BGA BGA
EP1K10 v 1)
EP1K30 v @
EP1K50 v v
EP1K100 v v
Note:
(1) This option is supported with a 256-pin FineLine BGA package and SameFrame
migration.

To support high-speed designs, -1 and -2 speed grade ACEX 1K devices
offer ClockLock and ClockBoost circuitry containing a phase-locked loop
(PLL) that is used to increase design speed and reduce resource usage. The
ClockLock circuitry uses asynchronizing PLL that reduces the clock delay
and skew within a device. This reduction minimizes clock-to-output and
setup times while maintaining zero hold times. The ClockBoost circuitry,
which provides a clock multiplier, allows the designer to enhance device
area efficiency by sharing resources within the device. The ClockBoost
feature allows the designer to distribute a low-speed clock and multiply
that clock on-device. Combined, the ClockLock and ClockBoost features
provide significant improvements in system performance and
bandwidth.

The ClockLock and ClockBoost features in ACEX 1K devices are enabled
through the Alterasoftware. External devices are not required to use these
features. The output of the ClockLock and ClockBoost circuits is not
available at any of the device pins.

The ClockLock and ClockBoost circuitry lock onto the rising edge of the
incoming clock. The circuit output can drive the clock inputs of registers
only; the generated clock cannot be gated or inverted.

The dedicated clock pin (GCLK1) supplies the clock to the ClockLock and

ClockBoost circuitry. When the dedicated clock pin is driving the
ClockLock or ClockBoost circuitry, it cannot drive elsewhere in the device.

Altera Corporation
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PCI Pull-Up Clamping Diode Option

ACEX 1K devices have a pull-up clamping diode on every 1/0, dedicated
input, and dedicated clock pin. PCI clamping diodes clamp the signal to
the Vo Value and are required for 3.3-V PCI compliance. Clamping
diodes can also be used to limit overshoot in other systems.

Clamping diodes are controlled on a pin-by-pin basis. When V¢cg is
3.3V, apin that has the clamping diode option turned on can be driven by
a 2.5-V or 3.3-V signal, but not a 5.0-V signal. When V¢ g is 2.5 V, apin
that has the clamping diode option turned on can be driven by a 2.5-V
signal, but not a 3.3-V or 5.0-V signal. Additionally, a clamping diode can
be activated for a subset of pins, which allows a device to bridge between
a 3.3-V PCl bus and a 5.0-V device.

Slew-Rate Control

The output buffer in each IOE has an adjustable output slew rate that can
be configured for low-noise or high-speed performance. A slower slew
rate reduces system noise and adds a maximum delay of 4.3 ns. The fast
slew rate should be used for speed-critical outputs in systems that are
adequately protected against noise. Designers can specify the slew rate
pin-by-pin or assign a default slew rate to all pins on a device-wide basis.
The slow slew rate setting affects only the falling edge of the output.

Open-Drain Output Option

ACEX 1K devices provide an optional open-drain output (electrically
equivalent to open-collector output) for each 1/0 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. It can also provide an additional wired-OR plane.

MultiVolt 1/0 Interface

The ACEX 1K device architecture supports the MultiVolt I/0 interface
feature, which allows ACEX 1K devices in all packages to interface with
systems of differing supply voltages. These devices have one set of V¢
pins for internal operation and input buffers (VCClI NT), and another set for
170 output drivers (VCCl O).
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|EEE Std.
1149.1 (JTAG)

All ACEX 1K devices provide JTAG BST circuitry that complies with the
IEEE Std. 1149.1-1990 specification. ACEX 1K devices can also be
configured using the JTAG pins through the ByteBlasterMV or BitBlaster

Boundary-Scan download cable, or via hardware that uses the Jam™ Standard Test and

Support

Programming Language (STAPL), JEDEC standard JESD-71. JTAG
boundary-scan testing can be performed before or after configuration, but
not during configuration. ACEX 1K devices support the JTAG
instructions shown in Table 14.

Table 14. ACEX 1K 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.

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 Places the 1-bit bypass register between the TDI and TDO pins, allowing the BST data
to pass synchronously through a selected device to adjacent devices during normal
operation.

USERCODE Selects the user electronic signature (USERCODE) register and places it between the
TDI and TDOpins, 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

These instructions are used when configuring an ACEX 1K device via JTAG ports using
a MasterBlaster, ByteBlasterMV, or BitBlaster download cable, or a Jam File (.jam) or
Jam Byte-Code File (.jbc) via an embedded processor.

42

The instruction register length of ACEX 1K devices is 10 bits. The
USERCODE register length in ACEX 1K devices is 32 bits; 7 bits are
determined by the user, and 25 bits are pre-determined. Tables 15 and 16
show the boundary-scan register length and device IDCODE information
for ACEX 1K devices.

Table 15. ACEX 1K Boundary-Scan Register Length
Device Boundary-Scan Register Length
EP1K10 438
EP1K30 690
EP1K50 798
EP1K100 1,050
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Table 16. 32-Bit IDCODE for ACEX 1K Devices  Note (1)
Device IDCODE (32 Bits)
Version Part Number (16 Bits) Manufacturer’s 1 (1 Bit) (2)
(4 Bits) Identity (11 Bits)
EP1K10 0001 0001 0000 0001 0000 00001101110 1
EP1K30 0001 0001 0000 0011 0000 00001101110 1
EP1K50 0001 0001 0000 0101 0000 00001101110 1
EP1K100 0010 0000 0001 0000 0000 00001101110 1

Notes to tables:
(1) The most significant bit (MSB) is on the left.
(2) The least significant bit (LSB) for all JTAG IDCODEs is 1.

ACEX 1K devices include weak pull-up resistors on the JTAG pins.

«® For more information, see the following documents:

m  Application Note 39 (IEEE Std. 1149.1 (JTAG) Boundary-Scan Testing in
Altera Devices)

m  ByteBlasterMV Parallel Port Download Cable Data Sheet
BitBlaster Serial Download Cable Data Sheet

m  Jam Programming & Test Language Specification

Figure 20 shows the timing requirements for the JTAG signals.
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Figure 20. ACEX 1K JTAG Waveforms
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Table 17 shows the timing parameters and values for ACEX 1K devices.

Table 17. ACEX 1K 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
typsu JTAG port setup time 20 ns
tipH JTAG port hold time 45 ns
tipco JTAG port clock to output 25 ns
tipzx JTAG port high impedance to valid output 25 ns
tipxz JTAG port valid output to high impedance 25 ns
tyssu Capture register setup time 20 ns
tsH Capture register hold time 45 ns
t3sco 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 43. EP1K30 External Bidirectional Timing Parameters

Notes (1), (2)

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

tinsusiDIr (3) 2.8 3.9 5.2 ns
tinneiDIR (3) 0.0 0.0 0.0 ns
tinsusiDIR (4) 3.8 4.9 - ns
tinueIDIR (4) 0.0 0.0 - ns
toutcoripir (3) 2.0 4.9 2.0 5.9 2.0 7.6 ns
txzeiDIR (3) 6.1 7.5 9.7 ns
tzxsiDIR (3) 6.1 7.5 9.7 ns
toutcosipir (4) 0.5 3.9 0.5 4.9 - _ ns
txzeiDir (4) 5.1 6.5 _ ns
tzxgiDIR (4) 5.1 6.5 _ ns

Notes to tables:

(1) Alltiming parameters are described in Tables 22 through 29 in this data sheet.
(2) These parameters are specified by characterization.

(3) This parameter is measured without the use of the ClockLock or ClockBoost circuits.

(4) This parameter is measured with the use of the ClockLock or ClockBoost circuits.

Tables 44 through 50 show EP1K50 device external timing parameters.

Table 44. EP1K50 Device LE Timing Microparameters (Part 1 of 2) Note (1)
Symbol Speed Grade Unit
-1 -2 -3
Min Max Min Max Min Max
tLUT 0.6 0.8 1.1 ns
teLut 0.5 0.6 0.8 ns
tRLUT 0.6 0.7 0.9 ns
tPACKED 0.2 0.3 0.4 ns
tEN 0.6 0.7 0.9 ns
tc|co 0.1 0.1 0.1 ns
tegEN 0.4 0.5 0.6 ns
tCGENR 0.1 0.1 0.1 ns
tcasc 0.5 0.8 1.0 ns
tc 0.5 0.6 0.8 ns
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Table 50. EP1K50 External Bidirectional Timing Parameters  Note (1)

Symbol Speed Grade Unit

-1 -2 -3
Min Max Min Max Min Max

tinsuBIDIR (2) 2.7 3.2 4.3 ns
tinneiDIR (2) 0.0 0.0 0.0 ns
tinsusiDir (3) 3.7 4.2 _ ns
tnHeiDIR (3) 0.0 0.0 _ ns
tOUTCOB|D|R (2) 2.0 4.5 2.0 5.2 2.0 7.3 ns
txzeiDIR (2) 6.8 7.8 10.1 ns
tzxgiDIR (2) 6.8 7.8 10.1 ns
toutcosipir (3) 0.5 35 0.5 4.2 - -
txzeipir (3) 6.8 8.4 _ .
tzxgioiR (3) 6.8 8.4 _ ns

Notes to tables:

(1) Alltiming parameters are described in Tables 22 through 29.
(2) This parameter is measured without use of the ClockLock or ClockBoost circuits.
(3) This parameter is measured with use of the ClockLock or ClockBoost circuits

Altera Corporation
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Table 52. EP1K100 Device IOE Timing Microparameters Note (1)
Symbol Speed Grade Unit
-1 -2 -3
Min Max Min Max Min Max

tiop 1.7 2.0 2.6 ns
tioc 0.0 0.0 0.0 ns
tioco 1.4 1.6 2.1 ns
tiocome 0.5 0.7 0.9 ns
tiosu 0.8 1.0 1.3 ns
tion 0.7 0.9 1.2 ns
tiocLr 0.5 0.7 0.9 ns
top1 3.0 4.2 5.6 ns
top2 3.0 4.2 5.6 ns
tops 4.0 5.5 7.3 ns
tyz 35 4.6 6.1 ns
trx1 35 4.6 6.1 ns
trxo 35 4.6 6.1 ns
tzx3 4.5 5.9 7.8 ns
tiNREG 2.0 2.6 3.5 ns
tiorp 0.5 0.8 1.2 ns
tincomB 0.5 0.8 1.2 ns

Altera Corporation
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Table 54. EP1K100 Device EAB Internal Timing Macroparameters Note (1)

Symbol Speed Grade Unit

-1 -2 3
Min Max Min Max Min Max

tEABAA 5.9 7.6 9.9 ns
tEABRCOMB 5.9 7.6 9.9 ns
lEABRCREG 5.1 6.5 8.5 ns
teABWP 2.7 3.5 4.7 ns
teaBWCOMB 5.9 7.7 10.3 ns
lEABWCREG 5.4 7.0 9.4 ns
tEABDD 3.4 45 5.9 ns
teABDATACO 05 0.7 0.8 ns
tEABDATASU 0.8 1.0 1.4 ns
tEABDATAH 0.1 0.1 0.2 ns
tEABWESU 11 1.4 1.9 ns
te ABWEH 0.0 0.0 0.0 ns
teaBWDSU 1.0 13 17 ns
tEABWDH 0.2 0.2 0.3 ns
teABWASU 4.1 5.2 6.8 ns
teABWA 0.0 0.0 0.0 ns
teaBWO 34 4.5 5.9 ns

Altera Corporation
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Table 55. EP1K100 Device Interconnect Timing Microparameters ~ Note (1)
Symbol Speed Grade Unit
-1 -2 -3
Min Max Min Max Min Max
tD|N2|OE 3.1 3.6 4.4 ns
tD|N2LE 0.3 0.4 0.5 ns
tD|N2DATA 1.6 1.8 2.0 ns
tDCLKZIOE 0.8 1.1 1.4 ns
tocLKaLE 0.3 0.4 0.5 ns
tSAMELAB 0.1 0.1 0.2 ns
tsaMEROW 15 25 3.4 ns
{SAMECOLUMN 0.4 1.0 1.6 ns
tD”:FROW 1.9 3.5 5.0 ns
tTWOROWS 3.4 6.0 8.4 ns
tLEPERIPH 4.3 54 6.5 ns
tL ABCARRY 0.5 0.7 0.9 ns
tLABCASC 0.8 1.0 1.4 ns
Table 56. EP1K100 External Timing Parameters ~ Notes (1), (2)
Symbol Speed Grade Unit
-1 -2 -3
Min Max Min Max Min Max
torR 9.0 12.0 16.0 ns
tinsu (3) 2.0 25 33 ns
ting (3) 0.0 0.0 0.0 ns
toutco (3) 2.0 5.2 2.0 6.9 2.0 9.1 ns
t|NSU (4) 2.0 2.2 - ns
t|NH 4) 0.0 0.0 - ns
toutco (4) 0.5 3.0 0.5 4.6 - - ns
tPC|SU 3.0 6.2 - ns
tPC|H 0.0 0.0 - ns
tpc|co 2.0 6.0 2.0 6.9 - - ns
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Table 57. EP1K100 External Bidirectional Timing Parameters ~ Notes (1), (2)
Symbol Speed Grade Unit

-1 -2 -3

Min Max Min Max Min Max

tinsugiDIR (3) 1.7 2.5 3.3 ns
tineeiDIR (3) 0.0 0.0 0.0 ns
tinsusiDIr (4) 2.0 2.8 - ns
tinHBIDIR (4) 0.0 0.0 _ ns
tOUTCOB|D|R (3) 2.0 5.2 2.0 6.9 2.0 9.1 ns
txzeioir (3) 5.6 7.5 10.1 ns
tzxsiDIR (3) 5.6 7.5 10.1 ns
toutcosipir (4) 0.5 3.0 0.5 4.6 - - ns
txzeipir (4) 4.6 6.5 _ ns
tzxgiDIR (4) 4.6 6.5 - ns

Notes to tables:

(1) All timing parameters are described in Tables 22 through 29 in this data sheet.

(2) These parameters are specified by characterization.

(3) This parameter is measured without the use of the ClockLock or ClockBoost circuits.
(4) This parameter is measured with the use of the ClockLock or ClockBoost circuits.

Power

Consumption

Altera Corporation

The supply power (P) for ACEX 1K devices can be calculated with the
following equation:

P=PinT *+ Pio = (Iccstanbsy * lecactive) X Vee + Pio

The lccacTive Value depends on the switching frequency and the
application logic. This value is calculated based on the amount of current
that each LE typically consumes. The P|q value, which depends on the
device output load characteristics and switching frequency, can be
calculated using the guidelines given in Application Note 74 (Evaluating
Power for Altera Devices).

s Compared to the rest of the device, the embedded array
consumes a negligible amount of power. Therefore, the
embedded array can be ignored when calculating supply
current.
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Figure 31. ACEX 1K IccacTive VS- Operating Frequency
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Configuration &
Operation

Altera Corporation

The ACEX 1K architecture supports several configuration schemes. This
section summarizes the device operating modes and available device
configuration schemes.

Operating Modes

The ACEX 1K architecture uses SRAM configuration elements that
require configuration data to be loaded every time the circuit powers up.
The process of physically loading the SRAM data into the device is called
configuration. Before configuration, as V¢ rises, the device initiates a
Power-On Reset (POR). This POR event clears the device and prepares it
for configuration. The ACEX 1K POR time does not exceed 50 ps.

1= When configuring with a configuration device, refer to the

relevant configuration device data sheet for POR timing
information.
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Revision
History

Altera Corporation

The information contained in the ACEX 1K Programmable Logic Device
Family Data Sheet version 3.4 supersedes information published in
previous versions.

The following changes were made to the ACEX 1K Programmable Logic
Device Family Data Sheet version 3.4: added extended temperature
support.
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