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FLEX 10K Embedded Programmable Logic Device Family Data Sheet

Larger blocks of RAM are created by combining multiple EABs. For
example, two 256 x 8 RAM blocks can be combined to form a

256 x 16 RAM block; two 512 x 4 blocks of RAM can be combined to form
a 512 x 8 RAM block. See Figure 3.

Figure 3. Examples of Combining EABs
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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’s software automatically combines
EABs to meet a designer’s RAM specifications.

EABs provide flexible options for driving and controlling clock signals.
Different clocks can be used for the EAB inputs and outputs. Registers can
be independently inserted on the data input, EAB output, or the address
and VEE inputs. The global signals and the EAB local interconnect can drive
the VIE signal. 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 the VIE signal or the EAB clock
signals.

Each 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 Figure 4.
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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.
The Up/down counter mode uses 2 three-input LUTs: 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.

Clearable Counter Mode

The clearable counter mode is similar to the up/down counter mode, but
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. Clearable counter mode uses 2 three-input LUTs: 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-stating 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.
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Figure 11. LAB Connections to Row & Column Interconnect
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Each IOE selects the clock, clear, clock enable, and output enable controls
from a network of I/O control signals called the peripheral control bus.
The peripheral control bus uses high-speed drivers to minimize signal
skew across devices; it 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, an 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 will reset all IOE registers, overriding any other
control signals.

Tables 8 and 9 list the sources for each peripheral control signal, and the
rows that can drive global signals. These tables also show how the output
enable, clock enable, clock, and clear signals share 12 peripheral control
signals.
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Table 8. EPF10K10, EPF10K20, EPF10K30, EPF10K40 & EPF10K50 Peripheral Bus Sources

Peripheral EPF10K10 EPF10K20 EPF10K30 EPF10K40 | EPF10K50
Control Signal EPF10K10A EPF10K30A EPF10K50V

CEO Row A Row A Row A Row A Row A
CEl Row A Row B Row B Row C Row B
CE2 Row B Row C Row C Row D Row D
OE3 Row B Row D Row D Row E Row F
OE4 Row C Row E Row E Row F Row H
OE5 Row C Row F Row F Row G Row J
CLKENAO/ CLKO/ GLOBALO Row A Row A Row A Row B Row A
CLKENA1/ OE6/ GLOBAL1 Row A Row B Row B Row C Row C
CLKENA2/ CLRO Row B Row C Row C Row D Row E
CLKENA3/ OE7/ GLOBAL2 Row B Row D Row D Row E Row G
CLKENA4/ CLR1 Row C Row E Row E Row F Row |

CLKENA5/ CLK1/ GLOBAL3 Row C Row F Row F Row H Row J

Table 9. EPF10K70, EPF10K100, EPF10K130V & EPF10K250A Peripheral Bus Sources

Peripheral EPF10K70 EPF10K100 EPF10K130V EPF10K250A
Control Signal EPF10K100A

CEO Row A Row A Row C Row E
CEl Row B Row C Row E Row G
CE2 Row D Row E Row G Row |

OE3 Row | Row L Row N Row P
CE4 Row G Row | Row K Row M
OES5 Row H Row K Row M Row O
CLKENAO/ CLKO/ GLOBALO Row E Row F Row H Row J
CLKENA1/ CE6/ GLOBAL1 Row C Row D Row F Row H
CLKENA2/ CLRO Row B Row B Row D Row F
CLKENA3/ CE7/ GLOBAL2 Row F Row H Row J Row L
CLKENA4/ CLR1 Row H Row J Row L Row N
CLKENAS5/ CLK1/ GLOBAL3 Row E Row G Row | Row K
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Figure 15. FLEX 10K Column-to-10E Connections

The values for m and n are provided in Table 11.
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Table 11 lists the FLEX 10K column-to-IOE interconnect resources.

Table 11. FLEX 10K Column-to-10E Interconnect Resources

Device Channels per Column (n) | Column Channel per Pin (m)
EPF10K10 24 16
EPF10K10A
EPF10K20 24 16
EPF10K30 24 16
EPF10K30A
EPF10K40 24 16
EPF10K50 24 16
EPF10K50V
EPF10K70 24 16
EPF10K100 24 16
EPF10K100A
EPF10K130V 32 24
EPF10K250A 40 32

35




FLEX 10K Embedded Programmable Logic Device Family Data Sheet

Altera Corporation

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 approximately
2.9 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 on a pin-by-pin basis during design entry 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

FLEX 10K devices provide an optional open-drain (electrically equivalent
to an open-collector) output for each I/O 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. Additionally, the Altera
software can convert tri-state buffers with grounded data inputs to open-
drain pins automatically.

Open-drain output pins on FLEX 10K devices (with a pull-up resistor to
the 5.0-V supply) can drive 5.0-V CMOS input pins that require a Vi of
3.5 V. When the open-drain pin is active, it will drive low. When the pin is
inactive, the trace will be pulled up to 5.0 V by the resistor. The open-drain
pin will only drive low or tri-state; it will never drive high. The rise time
is dependent on the value of the pull-up resistor and load impedance. The
Iop current specification should be considered when selecting a pull-up
resistor.

Output pins on 5.0-V FLEX 10K devices with Vo =3.3 V or 5.0 V (with
a pull-up resistor to the 5.0-V supply) can also drive 5.0-V CMOS input
pins. In this case, the pull-up transistor will turn off when the pin voltage
exceeds 3.3 V. Therefore, the pin does not have to be open-drain.

MultiVolt I/0 Interface

The FLEX 10K device architecture supports the MultiVolt I/O interface
feature, which allows FLEX 10K devices to interface with systems of
differing supply voltages. These devices have one set of V¢ pins for
internal operation and input buffers (VCCl NT) and another set for I/O
output drivers (VCCl O).
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Table 13. FLEX 10K 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 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, which allows the BST
data to pass synchronously through a selected device to adjacent devices during normal
device operation.

USERCODE Selects the user electronic signature (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 TDQ, allowing the IDCODE

to be serially shifted out of TDO.

ICR Instructions

These instructions are used when configuring a FLEX 10K device via JTAG ports with a
BitBlaster, or ByteBlasterMV or MasterBlaster download cable, or using a Jam File
(.jam) or Jam Byte-Code File (.jbc) via an embedded processor.

Altera Corporation

The instruction register length of FLEX 10K devices is 10 bits. The
USERCODE register length in FLEX 10K devices is 32 bits; 7 bits are
determined by the user, and 25 bits are predetermined. Tables 14 and 15
show the boundary-scan register length and device IDCODE information
for FLEX 10K devices.

Table 14. FLEX 10K Boundary-Scan Register Length
Device Boundary-Scan
Register Length
EPF10K10, EPF10K10A 480
EPF10K20 624
EPF10K30, EPF10K30A 768
EPF10K40 864
EPF10K50, EPF10K50V 960
EPF10K70 1,104
EPF10K100, EPF10K100A 1,248
EPF10K130V 1,440
EPF10K250A 1,440
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Figure 18 shows the timing requirements for the JTAG signals.

Figure 18. JTAG Waveforms
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Table 16 shows the timing parameters and values for FLEX 10K devices.

Table 16. JTAG Timing Parameters & Values
Symbol Parameter Min | Max | Unit
tyjcp | TCK clock period 100 ns
tyjcn | TCK clock high time 50 ns
tyc | TCKclock low time 50 ns
typsuy |JTAG port setup time 20 ns
typn |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
tjssu | Capture register setup time 20 ns
tysy | Capture register hold time 45 ns
tyjsco |Update register clock to output 35 ns
tjszx | Update register high-impedance to valid output 35 ns
tysxz |Update register valid output to high impedance 35 ns
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Notes to tables:

)
@
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®
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See the Operating Requirements for Altera Devices Data Sheet.

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.

Numbers in parentheses are for industrial-temperature-range devices.

Maximum V¢ rise time is 100 ms. V¢ must rise monotonically.

Typical values are for T, =25° Cand Vcc =5.0 V.

These values are specified under the Recommended Operation Condition shown in Table 18 on page 45.

The Ipy parameter refers to high-level TTL or CMOS output current.

The I parameter refers to low-level TTL or CMOS output current. This parameter applies to open-drain pins as
well as output pins.

This value is specified for normal device operation. The value may vary during power-up.

(10) Capacitance is sample-tested only.

Figure 20 shows the typical output drive characteristics of FLEX 10K
devices with 5.0-V and 3.3-V V¢jo. The output driver is compliant with
the 5.0-V PCI Local Bus Specification, Revision 2.2 (for 5.0-V Vo).

Figure 20. Output Drive Characteristics of FLEX 10K Devices
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Table 29. 3.3-V Device Capacitance of EPF10K10A & EPF10K30A Devices  Note (12)

Symbol Parameter Conditions Min Max Unit

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

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

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

Table 30. 3.3-V Device Capacitance of EPF10K100A Devices  Note (12)

Symbol Parameter Conditions Min Max | Unit

Cin Input capacitance ViN=0V,f=1.0MHz 10 pF

CincLk | Input capacitance on dedicated |Vy =0V, f=1.0 MHz 15 pF
clock pin

Cout |Output capacitance Voutr =0V, f=1.0 MHz 10 pF

Table 31. 3.3-V Device Capacitance of EPF10K250A Devices  Note (12)

Symbol Parameter Conditions Min Max | Unit

Cin Input capacitance ViNn=0V,f=1.0MHz 10 pF

CincLk | Input capacitance on dedicated |Vy =0V, f=1.0 MHz 15 pF
clock pin

Cout |Output capacitance Voutr =0V, f=1.0 MHz 10 pF

Notes to tables:

m
@

©)
4
©)
(6)
@)
®
©)

(10)
(11

(12)

See the Operating Requirements for Altera Devices Data Sheet.

Minimum DC voltage inputis-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.

Numbers in parentheses are for industrial-temperature-range devices.

Maximum V¢ rise time is 100 ms, and V¢ must rise monotonically.

FLEX 10KA device inputs may be driven before Vcint and Vcpo are powered.

Typical values are for T, =25°Cand Ve =33 V.

These values are specified under the Recommended Operating Conditions shown in Table 27 on page 51.

The Ipy parameter refers to high-level TTL, PCI, or CMOS output current.

The I parameter refers to low-level TTL, PCIL, or CMOS output current. This parameter applies to open-drain pins
as well as output pins.

This value is specified for normal device operation. The value may vary during power-up.

This parameter applies to all -1 speed grade commercial temperature devices and all -2 speed grade
industrial-temperature devices.

Capacitance is sample-tested only.
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Figure 26. FLEX 10K Device IOE Timing Model

Output Data 1/0 Register Output
Delay Delays Delays
tiocoms ‘
P tiosu op2
¢ lops
g 10H ¢
1/0 Element ' t Xz
Control Delay 1ocLR trxg
Clock Enable —— | Izx2
Clear ————p» » tzx3
1 Ll
Clock —— | ¢
Output Enable ———» —@4
Input Register Delay
1/0 Register
Feedback Delay
Data Feedback <—|E<
into FastTrack
Interconnect
Input Delay
tncoms [
Figure 27. FLEX 10K Device EAB Timing Model
EAB Data Input Input Register RAM/ROM Output Register EAB Output
Delays Delays Block Delays Delays Delay
Data-in P tasparas P tcasco L R P teasco P tcasour P> Data-Out
Address —»|  teagparaz P> tcagsyPASS Iop leasBYPASS
leassu twe eagsu
Write Enable leaBH twosu teapH
Input Delays leascH twor leascH
t, 1 1,
t EABCL wasu EABCL
WE —pp| [EaBwEr .
leaBwe2
two
EAB Clock
. Delay
Input Register »
Clock
teageLk

Output Register >
Clock

Figures 28 shows the timing model for bidirectional I/O pin timing.
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Table 36. Interconnect Timing Microparameters Note (1)
Symbol Parameter Conditions
toIN2IOE Delay from dedicated input pin to IOE control input ()]
tbeLkoLE Delay from dedicated clock pin to LE or EAB clock (@)
tpIN2DATA Delay from dedicated input or clock to LE or EAB data @)
tbcLk2I10E Delay from dedicated clock pin to IOE clock @)
tDiN2LE Delay from dedicated input pin to LE or EAB control input (@)
tSAMELAB Routing delay for an LE driving another LE in the same LAB
tsaMEROW Routing delay for a row IOE, LE, or EAB driving a row IOE, LE, or EAB in the |(7)
same row
tsamecoLumn | Routing delay for an LE driving an IOE in the same column (7)
tbIFFROW Routing delay for a column IOE, LE, or EAB driving an LE or EAB in a different | (7)
row
trworows Routing delay for a row IOE or EAB driving an LE or EAB in a different row |(7)
t EPERIPH Routing delay for an LE driving a control signal of an IOE via the peripheral |(7)
control bus
t ABCARRY Routing delay for the carry-out signal of an LE driving the carry-in signal of a
different LE in a different LAB
t ABCASC Routing delay for the cascade-out signal of an LE driving the cascade-in
signal of a different LE in a different LAB
Table 37. External Timing Parameters Notes (8), (10)
Symbol Parameter Conditions
tprR Register-to-register delay via four LEs, three row interconnects, and four local | (9)
interconnects
tinsu Setup time with global clock at IOE register
tiNH Hold time with global clock at IOE register
toutco Clock-to-output delay with global clock at IOE register
Table 38. External Bidirectional Timing Parameters  Note (10)
Symbol Parameter Condition
tINSUBIDIR Setup time for bidirectional pins with global clock at adjacent LE register
tINHBIDIR Hold time for bidirectional pins with global clock at adjacent LE register
toutcoriDiR | Clock-to-output delay for bidirectional pins with global clock at IOE register
txzBIDIR Synchronous I0OE output buffer disable delay
tzxBIDIR Synchronous IOE output buffer enable delay, slow slew rate = off
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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: Vccpo= 5.0 V + 5% for commercial use in FLEX 10K devices.
Vecro = 5.0 V £ 10% for industrial use in FLEX 10K devices.

Vecro = 3-3V £ 10% for commercial or industrial use in FLEX 10KA devices.
(3) Operating conditions: Vo= 3.3 V +10% for commercial or industrial use in FLEX 10K devices.
Veeio=2.5V 0.2 V for commercial or industrial use in FLEX 10KA devices.

(4) Operating conditions: Vcep=2.5V,33V,0r50V.

(5) Because the RAM in the EAB is self-timed, this parameter can be ignored when the VIE 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.

(8) External reference timing parameters are factory-tested, worst-case values specified by
subset of signal paths is tested to approximate typical device applications.

(9) Contact Altera Applications for test circuit specifications and test conditions.

(10) These timing parameters are sample-tested only.

Altera. A representative

Figures 29 and 30 show the asynchronous and synchronous timing
waveforms, respectively, for the EAB macroparameters in Table 34.

Figure 29. EAB Asynchronous Timing Waveforms
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Table 66. EPF10K100 Device EAB Internal Microparameters ~ Note (1)
Symbol -3DX Speed Grade -3 Speed Grade -4 Speed Grade Unit
Min Max Min Max Min Max

teABDATAL 1.5 1.5 1.9 ns
teABDATA2 4.8 48 6.0 ns
tEABWEL 1.0 1.0 1.2 ns
teaABWE2 5.0 5.0 6.2 ns
teaBCLK 1.0 1.0 2.2 ns
teaBCO 0.5 05 0.6 ns
tEABBYPASS 15 1.5 1.9 ns
teasU 1.5 1.5 1.8 ns
teagH 2.0 2.0 2.5 ns
tan 8.7 8.7 10.7 ns
twp 5.8 5.8 7.2 ns
twosu 1.6 1.6 2.0 ns
tWwbH 0.3 0.3 0.4 ns
twasu 0.5 0.5 0.6 ns
twan 1.0 1.0 1.2 ns
two 5.0 5.0 6.2 ns
top 5.0 5.0 6.2 ns
teaBOUT 0.5 05 0.6 ns
teaBCH 4.0 4.0 4.0 ns
teaBCL 5.8 5.8 7.2 ns
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Notes to tables:

(1)  All timing parameters are described in Tables 32 through 38 in this data sheet.
(2) Using an LE to register the signal may provide a lower setup time.

(3) This parameter is specified by characterization.

Tables 92 through 98 show EPF10K30A device internal and external
timing parameters.

Table 92. EPF10K30A Device LE Timing Microparameters Note (1)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
tLuT 0.8 1.1 1.5 ns
teLut 0.6 0.7 1.0 ns
trLUT 1.2 15 2.0 ns
tpACKED 0.6 0.6 1.0 ns
ten 1.3 15 2.0 ns
teico 0.2 0.3 0.4 ns
tcceN 0.8 1.0 1.3 ns
tcGENR 0.6 0.8 1.0 ns
tcasc 0.9 1.1 1.4 ns
tc 1.1 1.3 1.7 ns
teo 0.4 0.6 0.7 ns
tcoms 0.6 0.7 0.9 ns
tsy 0.9 0.9 1.4 ns
ty 11 13 17 ns
tpRE 0.5 0.6 0.8 ns
tolr 0.5 0.6 0.8 ns
ten 3.0 35 4.0 ns
teL 3.0 3.5 4.0 ns
Table 93. EPF10K30A Device IOE Timing Microparameters  Note (1) (Part 1 of 2)
Symbol -1 Speed Grade -2 Speed Grade -3 Speed Grade Unit
Min Max Min Max Min Max
top 2.2 2.6 3.4 ns
tioc 0.3 0.3 0.5 ns
tioco 0.2 0.2 0.3 ns
tiocoms 0.5 0.6 0.8 ns
tiosu 1.4 1.7 2.2 ns

104
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Table 94. EPF10K30A Device EAB Internal Microparameters  Note (1)

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

teABDATAL 5.5 6.5 8.5 ns
tEABDATA2 1.1 1.3 1.8 ns
tEABWEL 2.4 2.8 3.7 ns
teaABWE2 2.1 25 3.2 ns
teABCLK 0.0 0.0 0.2 ns
teaBCO 1.7 2.0 2.6 ns
{EABBYPASS 0.0 0.0 0.3 ns
teABSU 1.2 14 1.9 ns
teaBH 0.1 0.1 0.3 ns
tan 4.2 5.0 6.5 ns
twp 3.8 45 5.9 ns
twosu 0.1 0.1 0.2 ns
twDH 0.1 0.1 0.2 ns
twasU 0.1 0.1 0.2 ns
twan 0.1 0.1 0.2 ns
two 3.7 4.4 6.4 ns
top 3.7 4.4 6.4 ns
teaBOUT 0.0 0.1 0.6 ns
teaBCH 3.0 35 4.0 ns
teaBCL 3.8 4.5 5.9 ns
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Table 100. EPF10K100A Device IOE Timing Microparameters  Note (1)

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

tiop 2.5 2.9 3.4 ns
tioc 0.3 0.3 0.4 ns
tioco 0.2 0.2 0.3 ns
tiocoms 0.5 0.6 0.7 ns
tiosu 1.3 1.7 1.8 ns
tion 0.2 0.2 0.3 ns
tiocLr 1.0 1.2 1.4 ns
top1 2.2 2.6 3.0 ns
top2 4.5 5.3 6.1 ns
tops 6.8 7.9 9.3 ns
tyz 2.7 31 3.7 ns
trx1 2.7 3.1 3.7 ns
tzx2 5.0 5.8 6.8 ns
tzx3 7.3 8.4 10.0 ns
tiNREG 5.3 6.1 7.2 ns
tiorD 4.7 55 6.4 ns
tincoms 4.7 55 6.4 ns
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Multiple FLEX 10K 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.

Table 116. Data Sources for Configuration

Configuration Scheme Data Source

Configuration device

EPC1, EPC2, EPC16, or EPC1441 configuration device

Passive serial (PS)

BitBlaster, MasterBlaster, or ByteBlasterMV download cable, or
serial data source

Passive parallel asynchronous (PPA) Parallel data source
Passive parallel synchronous (PPS) Parallel data source
JTAG BitBlaster, MasterBlaster, or ByteBlasterMV download cable, or

microprocessor with Jam STAPL file or Jam Byte-Code file

Device Pin-
Outs

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

The information contained in the FLEX 10K Embedded Programmable Logic
Device Family Data Sheet version 4.2 supersedes information published in
previous versions.

Version 4.2 Changes

The following change was made to version 4.2 of the FLEX 10K Embedded
Programmable Logic Device Family Data Sheet: updated Figure 13.

Version 4.1 Changes

The following changes were made to version 4.1 of the FLEX 10K
Embedded Programmable Logic Device Family Data Sheet.

Updated General Description section
Updated I/O Element section
Updated SameFrame Pin-Outs section
Updated Figure 16

Updated Tables 13 and 116

Added Note 9 to Table 19

Added Note 10 to Table 24

Added Note 10 to Table 28
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