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Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
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their reliability and ability to handle complex algorithms
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computational power, such as data centers and high-
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battery-operated and portable devices where energy
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offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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Table 5 shows ACEX 1K device performance for more complex designs. 
These designs are available as Altera MegaCoreTM functions.

Each ACEX 1K device contains an embedded array and a logic array. The 
embedded array is used to implement a variety of memory functions or 
complex logic functions, such as digital signal processing (DSP), wide 
data-path manipulation, microcontroller applications, and data-
transformation functions. The logic array performs the same function as 
the sea-of-gates in the gate array and is used to implement general logic 
such as counters, adders, state machines, and multiplexers. The 
combination of embedded and logic arrays provides the high 
performance and high density of embedded gate arrays, enabling 
designers to implement an entire system on a single device.

ACEX 1K devices are configured at system power-up with data stored in 
an Altera serial configuration device or provided by a system controller. 
Altera offers EPC16, EPC2, EPC1, and EPC1441 configuration devices, 
which configure ACEX 1K devices via a serial data stream. Configuration 
data can also be downloaded from system RAM or via the Altera 
MasterBlasterTM, ByteBlasterMVTM, or BitBlasterTM download cables. After 
an ACEX 1K device has been configured, it can be reconfigured in-circuit 
by resetting the device and loading new data. Because reconfiguration 
requires less than 40 ms, real-time changes can be made during system 
operation.

ACEX 1K devices contain an interface that permits microprocessors to 
configure ACEX 1K devices serially or in parallel, and synchronously or 
asynchronously. The interface also enables microprocessors to treat an 
ACEX 1K device as memory and configure it by writing to a virtual 
memory location, simplifying device reconfiguration.

Table 5. ACEX 1K Device Performance for Complex Designs

Application LEs 
Used

Performance

Speed Grade Units

-1 -2 -3

16-bit, 8-tap parallel finite impulse response (FIR) 
filter

597 192 156 116 MSPS

8-bit, 512-point Fast Fourier transform (FFT) 
function

1,854 23.4 28.7 38.9 µs

113 92 68 MHz

a16450 universal asynchronous 
receiver/transmitter (UART)

342 36 28 20.5 MHz
Altera Corporation  5
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Figure 1. ACEX 1K Device Block Diagram

ACEX 1K devices provide six dedicated inputs that drive the flipflops’ 
control inputs and ensure the efficient distribution of high-speed, low-
skew (less than 1.0 ns) control signals. These signals use dedicated routing 
channels that provide shorter delays and lower skews than the FastTrack 
Interconnect routing structure. Four of the dedicated inputs drive four 
global signals. These four global signals can also be driven by internal 
logic, providing an ideal solution for a clock divider or an internally 
generated asynchronous clear signal that clears many registers in the 
device. 
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Figure 2. ACEX 1K Device in Dual-Port RAM Mode Note (1)

Notes:
(1) All registers 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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EABs can be used to implement synchronous RAM, which is easier to use 
than asynchronous RAM. A circuit using asynchronous RAM must 
generate the RAM write enable signal, while ensuring that its data and 
address signals meet setup and hold time specifications relative to the 
write enable signal. In contrast, the EAB’s synchronous RAM generates its 
own write enable signal and is self-timed with respect to the input or write 
clock. A circuit using the EAB’s self-timed RAM must only meet the setup 
and hold time specifications of the global clock.

When used as RAM, each EAB can be configured in any of the following 
sizes: 256 × 16; 512 × 8; 1,024 × 4; or 2,048 × 2. Figure 5 shows the ACEX 1K 
EAB memory configurations.

Figure 5. ACEX 1K EAB Memory Configurations

Larger blocks of RAM are created by combining multiple EABs. For 
example, two 256 × 16 RAM blocks can be combined to form a 256 × 32 
block, and two 512 × 8 RAM blocks can be combined to form a 
512 × 16 block. Figure 6 shows examples of multiple EAB combination.

Figure 6. Examples of Combining ACEX 1K EABs
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Figure 13. ACEX 1K LAB Connections to Row & Column Interconnect

From Adjacent LAB

Row Channels

Column
Channels

Each LE can drive two
row channels.

LE 2 

LE 8 

LE 1  
To Adjacent LAB 

Each LE can switch
interconnect access
with an LE in the
adjacent LAB.

At each intersection,
six row channels can
drive column channels.

To Other RowsTo LAB Local
Interconnect

To Other
Columns
Altera Corporation  27



ACEX 1K Programmable Logic Device Family Data Sheet
Figure 15. ACEX 1K Bidirectional I/O Registers 
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Column-to-IOE Connections

When an IOE is used as an input, it can drive up to two separate column 
channels. When an IOE is used as an output, the signal is driven by a 
multiplexer that selects a signal from the column channels. Two IOEs 
connect to each side of the column channels. Each IOE can be driven by 
column channels via a multiplexer. The set of column channels is different 
for each IOE (see Figure 17).

Figure 17. ACEX 1K Column-to-IOE Connections Note (1)

Note:
(1) The values for m and n are shown in Table 9.

Table 9 lists the ACEX 1K column-to-IOE interconnect resources.

Table 9.  ACEX 1K Column-to-IOE Interconnect Resources

Device Channels per Column (n) Column Channels per Pin (m)

EP1K10 24 16

EP1K30 24 16

EP1K50 24 16

EP1K100 24 16

Each IOE is driven by
a m-to-1 multiplexer

Each IOE can drive two
column channels.
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Interconnect

n

n

m

m

n

IOE1

IOE1
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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.

f For more information, see the following documents:

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

■ ByteBlasterMV Parallel Port Download Cable Data Sheet
■ BitBlaster Serial Download Cable Data Sheet
■ Jam Programming & Test Language Specification

Figure 20 shows the timing requirements for the JTAG signals.

Table 16.  32-Bit IDCODE for ACEX 1K Devices Note (1)

Device IDCODE (32 Bits)

Version 
(4 Bits)

Part Number (16 Bits) Manufacturer’s
Identity (11 Bits)

1 (1 Bit) (2)

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
Altera Corporation  43
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Generic Testing Each ACEX 1K device is functionally tested. Complete testing of each 
configurable static random access memory (SRAM) bit and all logic 
functionality ensures 100% yield. AC test measurements for ACEX 1K 
devices are made under conditions equivalent to those shown in 
Figure 21. Multiple test patterns can be used to configure devices during 
all stages of the production flow.

Figure 21. ACEX 1K AC Test Conditions

Operating 
Conditions

Tables 18 through 21 provide information on absolute maximum ratings, 
recommended operating conditions, DC operating conditions, and 
capacitance for 2.5-V ACEX 1K devices.
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System
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Device input
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Power supply transients can affect AC
measurements. Simultaneous transitions of 
multiple outputs should be avoided for 
accurate measurement. Threshold tests 
must not be performed under AC 
conditions. Large-amplitude, fast-ground-
current transients normally occur as the 
device outputs discharge the load 
capacitances. When these transients flow 
through the parasitic inductance between 
the device ground pin and the test system 
ground, significant reductions in 
observable noise immunity can result. 
Numbers in brackets are for 2.5-V devices 
or outputs. Numbers without brackets are 
for 3.3-V devices or outputs.

Table 18. ACEX 1K Device Absolute Maximum Ratings Note (1)

Symbol Parameter Conditions Min Max Unit

VCCINT Supply voltage With respect to ground (2) –0.5 3.6 V

VCCIO –0.5 4.6 V

VI DC input voltage –2.0 5.75 V

IOUT DC output current, per pin –25 25 mA

TSTG Storage temperature No bias –65 150 ° C

TAMB Ambient temperature Under bias –65 135 ° C

TJ Junction temperature PQFP, TQFP, and BGA packages, under 
bias

135 ° C
Altera Corporation  45
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Table 19.  ACEX 1K Device Recommended Operating Conditions

Symbol Parameter Conditions Min Max Unit

VCCINT Supply voltage for internal logic 
and input buffers

(3), (4) 2.375 
(2.375)

2.625 
(2.625)

V

VCCIO Supply voltage for output buffers, 
3.3-V operation

(3), (4) 3.00 (3.00) 3.60 (3.60) V

Supply voltage for output buffers, 
2.5-V operation

(3), (4) 2.375 
(2.375)

2.625 
(2.625)

V

VI Input voltage (2), (5) –0.5 5.75 V

VO Output voltage 0 VCCIO V

TA Ambient temperature Commercial range 0 70 ° C

Industrial range –40 85 ° C

TJ Junction temperature Commercial range 0 85 ° C

Industrial range –40 100 ° C

Extended range –40 125 ° C

tR Input rise time 40 ns

tF Input fall time 40 ns

Table 20. ACEX 1K Device DC Operating Conditions  (Part 1 of 2) Notes (6), (7)

Symbol Parameter Conditions Min Typ Max Unit

VIH High-level input voltage 1.7,
0.5 × VCCIO (8)

5.75 V

VIL Low-level input voltage –0.5 0.8, 
0.3 × VCCIO (8)

V

VOH 3.3-V high-level TTL output 
voltage

IOH = –8 mA DC, 
VCCIO = 3.00 V (9)

2.4 V

3.3-V high-level CMOS output 
voltage

IOH = –0.1 mA DC, 
VCCIO = 3.00 V (9)

VCCIO – 0.2 V

3.3-V high-level PCI output 
voltage

IOH = –0.5 mA DC, 
VCCIO = 3.00 to 3.60 V 
(9)

0.9 ×†VCCIO V

2.5-V high-level output voltage IOH = –0.1 mA DC, 
VCCIO = 2.375 V (9)

2.1 V

IOH = –1 mA DC, 
VCCIO = 2.375 V (9)

2.0 V

IOH = –2 mA DC, 
VCCIO = 2.375 V (9)

1.7 V
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Notes to tables:
(1) See the Operating Requirements for Altera Devices Data Sheet.
(2) Minimum DC input voltage is –0.5 V. During transitions, the inputs may undershoot to –2.0 V for input currents 

less than 100 mA and periods shorter than 20 ns.
(3) Numbers in parentheses are for industrial- and extended-temperature-range devices.
(4) Maximum VCC rise time is 100 ms, and VCC must rise monotonically.
(5) All pins, including dedicated inputs, clock, I/O, and JTAG pins, may be driven before VCCINT and VCCIO are 

powered.
(6) Typical values are for TA = 25° C, VCCINT = 2.5 V, and VCCIO = 2.5 V or 3.3 V.
(7) These values are specified under the ACEX 1K Recommended Operating Conditions shown in Table 19 on page 46.
(8) The ACEX 1K input buffers are compatible with 2.5-V, 3.3-V (LVTTL and LVCMOS), and 5.0-V TTL and CMOS 

signals. Additionally, the input buffers are 3.3-V PCI compliant when VCCIO and VCCINT meet the relationship 
shown in Figure 22.

(9) The IOH parameter refers to high-level TTL, PCI, or CMOS output current.
(10) The IOL parameter refers to low-level TTL, PCI, or CMOS output current. This parameter applies to open-drain pins 

as well as output pins.
(11) This value is specified for normal device operation. The value may vary during power-up.
(12) This parameter applies to -1 speed grade commercial temperature devices and -2 speed grade industrial and 

extended temperature devices.
(13) Pin pull-up resistance values will be lower if the pin is driven higher than VCCIO by an external source.
(14) Capacitance is sample-tested only.

Table 21.  ACEX 1K Device Capacitance Note (14)

Symbol Parameter Conditions Min Max Unit

CIN Input capacitance VIN = 0 V, f = 1.0 MHz 10 pF

CINCLK Input capacitance on 
dedicated clock pin

VIN = 0 V, f = 1.0 MHz 12 pF

COUT Output capacitance VOUT = 0 V, f = 1.0 MHz 10 pF
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Figure 26. ACEX 1K Device IOE Timing Model

Figure 27. ACEX 1K Device EAB Timing Model
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tCASC Cascade-in to cascade-out delay

tC LE register control signal delay

tCO LE register clock-to-output delay

tCOMB Combinatorial delay

tSU LE register setup time for data and enable signals before clock; LE register 
recovery time after asynchronous clear, preset, or load

tH LE register hold time for data and enable signals after clock

tPRE LE register preset delay

tCLR LE register clear delay

tCH Minimum clock high time from clock pin

tCL Minimum clock low time from clock pin

Table 23. IOE Timing Microparameters Note (1)

Symbol Parameter Conditions

tIOD IOE data delay

tIOC IOE register control signal delay

tIOCO IOE register clock-to-output delay

tIOCOMB IOE combinatorial delay

tIOSU IOE register setup time for data and enable signals before clock; IOE register 
recovery time after asynchronous clear

tIOH IOE register hold time for data and enable signals after clock

tIOCLR IOE register clear time

tOD1 Output buffer and pad delay, slow slew rate = off, VCCIO = 3.3 V C1 = 35 pF (2)

tOD2 Output buffer and pad delay, slow slew rate = off, VCCIO = 2.5 V C1 = 35 pF (3)

tOD3 Output buffer and pad delay, slow slew rate = on C1 = 35 pF (4)

tXZ IOE output buffer disable delay

tZX1 IOE output buffer enable delay, slow slew rate = off, VCCIO = 3.3 V C1 = 35 pF (2)

tZX2 IOE output buffer enable delay, slow slew rate = off, VCCIO = 2.5 V C1 = 35 pF (3)

tZX3 IOE output buffer enable delay, slow slew rate = on C1 = 35 pF (4)

tINREG IOE input pad and buffer to IOE register delay

tIOFD IOE register feedback delay

tINCOMB IOE input pad and buffer to FastTrack Interconnect delay

Table 22. LE Timing Microparameters  (Part 2 of 2) Note (1)

Symbol Parameter Conditions
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Notes to tables:
(1) Microparameters are timing delays contributed by individual architectural elements. These parameters cannot be 

measured explicitly.
(2) Operating conditions: VCCIO = 3.3 V ± 10% for commercial or industrial and extended use in ACEX 1K devices
(3) Operating conditions: VCCIO = 2.5 V ± 5% for commercial or industrial and extended use in ACEX 1K devices.
(4) Operating conditions: VCCIO = 2.5 V or 3.3 V.
(5) Because the RAM in the EAB is self-timed, this parameter can be ignored when the WE signal is registered. 
(6) EAB macroparameters are internal parameters that can simplify predicting the behavior of an EAB at its boundary; 

these parameters are calculated by summing selected microparameters. 
(7) These parameters are worst-case values for typical applications. Post-compilation timing simulation and timing 

analysis are required to determine actual worst-case performance.

Table 26. Interconnect Timing Microparameters Note (1)

Symbol Parameter Conditions

tDIN2IOE Delay from dedicated input pin to IOE control input (7)

tDIN2LE Delay from dedicated input pin to LE or EAB control input (7)

tDIN2DATA Delay from dedicated input or clock to LE or EAB data (7)

tDCLK2IOE Delay from dedicated clock pin to IOE clock (7)

tDCLK2LE Delay from dedicated clock pin to LE or EAB clock (7)

tSAMELAB Routing delay for an LE driving another LE in the same LAB (7)

tSAMEROW Routing delay for a row IOE, LE, or EAB driving a row IOE, LE, or EAB in the 
same row

(7)

tSAMECOLUMN Routing delay for an LE driving an IOE in the same column (7)

tDIFFROW Routing delay for a column IOE, LE, or EAB driving an LE or EAB in a different 
row

(7)

tTWOROWS Routing delay for a row IOE or EAB driving an LE or EAB in a different row (7)

tLEPERIPH Routing delay for an LE driving a control signal of an IOE via the peripheral 
control bus

(7)

tLABCARRY Routing delay for the carry-out signal of an LE driving the carry-in signal of a 
different LE in a different LAB

tLABCASC Routing delay for the cascade-out signal of an LE driving the cascade-in 
signal of a different LE in a different LAB
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Notes to tables:
(1) All timing parameters are described in Tables 22 through 29 in this data sheet.
(2) This parameter is measured without the use of the ClockLock or ClockBoost circuits.
(3) These parameters are specified by characterization.
(4) This parameter is measured with the use of the ClockLock or ClockBoost circuits.

Tables 37 through 43 show EP1K30 device internal and external timing 
parameters.  

Table 36. EP1K10 External Bidirectional Timing Parameters Notes (1), (3)

Symbol Speed Grade Unit

-1 -2 -3

Min Max Min Max Min Max

tINSUBIDIR (2) 2.2 2.3 3.2 ns

tINHBIDIR (2) 0.0 0.0 0.0 ns

tOUTCOBIDIR (2) 2.0 6.6 2.0 7.8 2.0 9.6 ns

tXZBIDIR (2) 8.8 11.2 14.0 ns

tZXBIDIR (2) 8.8 11.2 14.0 ns

tINSUBIDIR (4) 3.1 3.3 – –

tINHBIDIR (4) 0.0 0.0 –

tOUTCOBIDIR (4) 0.5 5.1 0.5 6.4 – – ns

tXZBIDIR(4) 7.3 9.2 – ns

tZXBIDIR (4) 7.3 9.2 – ns

Table 37. EP1K30 Device LE Timing Microparameters  (Part 1 of 2) Note (1)

Symbol Speed Grade Unit

-1 -2 -3

Min Max Min Max Min Max

tLUT 0.7 0.8 1.1 ns

tCLUT 0.5 0.6 0.8 ns

tRLUT 0.6 0.7 1.0 ns

tPACKED 0.3 0.4 0.5 ns

tEN 0.6 0.8 1.0 ns

tCICO 0.1 0.1 0.2 ns

tCGEN 0.4 0.5 0.7 ns

tCGENR 0.1 0.1 0.2 ns

tCASC 0.6 0.8 1.0 ns

tC 0.0 0.0 0.0 ns

tCO 0.3 0.4 0.5 ns
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Table 41. EP1K30 Device Interconnect Timing Microparameters Note (1)

Symbol Speed Grade Unit

-1 -2 -3

Min Max Min Max Min Max

tDIN2IOE 1.8 2.4 2.9 ns

tDIN2LE 1.5 1.8 2.4 ns

tDIN2DATA 1.5 1.8 2.2 ns

tDCLK2IOE 2.2 2.6 3.0 ns

tDCLK2LE 1.5 1.8 2.4 ns

tSAMELAB 0.1 0.2 0.3 ns

tSAMEROW 2.0 2.4 2.7 ns

tSAMECOLUMN 0.7 1.0 0.8 ns

tDIFFROW 2.7 3.4 3.5 ns

tTWOROWS 4.7 5.8 6.2 ns

tLEPERIPH 2.7 3.4 3.8 ns

tLABCARRY 0.3 0.4 0.5 ns

tLABCASC 0.8 0.8 1.1 ns

Table 42. EP1K30 External Timing Parameters Notes (1), (2)

Symbol Speed Grade Unit

-1 -2 -3

Min Max Min Max Min Max

tDRR 8.0 9.5 12.5 ns

tINSU (3) 2.1 2.5 3.9 ns

tINH (3) 0.0 0.0 0.0 ns

tOUTCO (3) 2.0  4.9 2.0 5.9 2.0 7.6 ns

tINSU (4) 1.1 1.5 – ns

tINH (4) 0.0 0.0 – ns

tOUTCO (4) 0.5 3.9 0.5 4.9 – – ns

tPCISU 3.0 4.2 – ns

tPCIH 0.0 0.0 – ns

tPCICO 2.0 6.0 2.0 7.5 – – ns
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Table 53. EP1K100 Device EAB Internal Microparameters Note (1)

Symbol Speed Grade Unit

-1 -2 -3

Min Max Min Max Min Max

tEABDATA1 1.5 2.0 2.6 ns

tEABDATA1 0.0 0.0 0.0 ns

tEABWE1 1.5 2.0 2.6 ns

tEABWE2 0.3 0.4 0.5 ns

tEABRE1 0.3 0.4 0.5 ns

tEABRE2 0.0 0.0 0.0 ns

tEABCLK 0.0 0.0 0.0 ns

tEABCO 0.3 0.4 0.5 ns

tEABBYPASS 0.1 0.1 0.2 ns

tEABSU 0.8 1.0 1.4 ns

tEABH 0.1 0.1 0.2 ns

tEABCLR 0.3 0.4 0.5 ns

tAA 4.0 5.1 6.6 ns

tWP 2.7 3.5 4.7 ns

tRP 1.0 1.3 1.7 ns

tWDSU 1.0 1.3 1.7 ns

tWDH 0.2 0.2 0.3 ns

tWASU 1.6 2.1 2.8 ns

tWAH 1.6 2.1 2.8 ns

tRASU 3.0 3.9 5.2 ns

tRAH 0.1 0.1 0.2 ns

tWO 1.5 2.0 2.6 ns

tDD 1.5 2.0 2.6 ns

tEABOUT 0.2 0.3 0.3 ns

tEABCH 1.5 2.0 2.5 ns

tEABCL 2.7 3.5 4.7 ns
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Figure 31. ACEX 1K ICCACTIVE vs. Operating Frequency

Configuration & 
Operation

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 VCC 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 µs.

1 When configuring with a configuration device, refer to the 
relevant configuration device data sheet for POR timing 
information.
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During initialization, which occurs immediately after configuration, the 
device resets registers, enables I/O pins, and begins to operate as a logic 
device. Before and during configuration, all I/O pins (except dedicated 
inputs, clock, or configuration pins) are pulled high by a weak pull-up 
resistor. Together, the configuration and initialization processes are called 
command mode; normal device operation is called user mode.

SRAM configuration elements allow ACEX 1K 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, re-initializing the 
device, and resuming user-mode operation. The entire reconfiguration 
process requires less than 40 ms and can be used to reconfigure an entire 
system dynamically. In-field upgrades can be performed by distributing 
new configuration files.

Configuration Schemes

The configuration data for an ACEX 1K device can be loaded with one of 
five configuration schemes (see Table 59), chosen on the basis of the target 
application. An EPC16, EPC2, EPC1, or EPC1441 configuration device, 
intelligent controller, or the JTAG port can be used to control the 
configuration of a ACEX 1K device, allowing automatic configuration on 
system power-up.

Multiple ACEX 1K devices can be configured in any of the five 
configuration schemes by connecting the configuration enable (nCE) and 
configuration enable output (nCEO) pins on each device. Additional 
APEX 20K, APEX 20KE, FLEX 10K, FLEX 10KA, FLEX 10KE, ACEX 1K, 
and FLEX 6000 devices can be configured in the same serial chain.

Device Pin-
Outs

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

Table 59. Data Sources for ACEX 1K Configuration

Configuration Scheme Data Source

Configuration device EPC16, EPC2, EPC1, or EPC1441 configuration device

Passive serial (PS) BitBlaster or ByteBlasterMV download cables, or serial data 
source

Passive parallel asynchronous (PPA) Parallel data source

Passive parallel synchronous (PPS) Parallel data source

JTAG BitBlaster or ByteBlasterMV download cables, or 
microprocessor with a Jam STAPL File or JBC File
84 Altera Corporation



ACEX 1K Programmable Logic Device Family Data Sheet

D
evelopm

ent

13

Tools
Revision 
History

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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