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Alternatively, one clock and clock enable can be used to control the input
registers of the EAB, while a different clock and clock enable control the
output registers (see Igur: 2).

Figure 2. FLEX 10KE Device in Dual-Port RAM Mode it (1 ¢3)
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(1)  All registers can be asynchronously cleared by EAB local interconnect signals, global signals, or the chip-wide reset.

(2) EPF10K30E and EPF10K50E devices have 88 EAB local interconnect channels. EPF10K100E, EPF10K130E,
EPF10K200E, and EPF10K250E devices have 104 EAB local interconnect channels.

(3) The EFF10K100B device does not otter dual-port RAM mode.

The FLEX 10KE EAB can be used in a single-port mode, which is useful
for backward-compatibility with FLEX 10K designs (see Figire 3).
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Figure 6. FLEX 10KE LAB
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EPF10K30E and EPF10K50E devices have 22 inputs to the LAB local interconnect channel from the row;
EPF10K100E, EPF10K100B, EPF10K130E, EPF10K200E, and EPF10K250E devices have 26.

EPF10K30E and EPF10K50E devices have 30 LARB local interconnect channels; EPF10K100E, EPF10K100B,
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EPF10K130E, EPF10K200E, and EPF10K250E devices have 34.
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In EPF10K100B devices, four row channels can drive column channels at each intersection.
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Cascade Chain

With the cascade chain, the FLEX 10KE architecture can implement
functions that have a very wide fan-in. Adjacent LUTs can be used to
compute portions of the function in parallel; the cascade chain serially
connects the intermediate values. The cascade chain can use alogical 2ND
or logical CR (via De Morgan's inversion) te connect the outputs of
adjacent LEs. With a delay as low as 0.6 ns per LE, each additional LE
provides four more inputs to the effective width of a function. Cascade
chain logic can be created automatically by the MAX+PLUS II Compiler
during design processing, or manually by the designer during design
entry.

Cascade chains longer than eight bits are automatically implemented by
linking several LABs together. For easier routing, a long cascade chain
skips every other LAB in a row. A cascade chain longer than one LAB
skips either from even-numbered LAB to even-numbered LAB, or from
odd-numbered LAB to odd-numbered LAB (e.g., the last LE of the first
LABin a row cascades to the first LE of the third LAB). The cascade chain
does not cross the center of the row (e.g., in the EPF10K50E device, the
cascade chain stops at the eighteenth LAB and a new one begins at the
nineteenth LAB). This break is due to the EAB’s placement in the middle
of the row.

Figure % shows how the cascade function can connect adjacent LEs to form
functions with a wide fan-in. These examples show functions of 4n
variables implemented with n LEs. The LE delay is 1.3 ns; the cascade
chain delay is 0.6 ns. With the cascade chain, approximately 3.1 ns are
needed to decode a 16-bit address.
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Clearable Counter Mode

The clearable counter mode is similar to the up/down counter mode, but
suppotts 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 LUTs 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 AND ed 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 (0E) 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 CE 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 MAX+PLUS Il 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 DATAZ, LABCTRLI, and LABCTRLZ inputs to the LE. The
clear and preset control structure of the LE asynchronously loads signals
into a register. Either LABCTRL1 or LABCTRLZ 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 DATAZ; when LABCTRLI is asserted, DATA?2 1is loaded into the
register.

During compilation, the MAX+PLUS II 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

REBEER
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In addition to the six clear and preset modes, FLEX 10KE devices provide
a chip-wide reset pin that can reset all registers in the device. Use of this

feature is set during design entry. In any of the clear and preset modes, the
chip-wide reset overrides all other signals. Registers with asynchronous

presets may be preset when the chip-wide reset is asserted. Inversion can
be used to implement the asynchronous preset. Figure 11 shows examples
of how to enter a design for the desired functionality.

Figure 11. FLEX 10KE LE Clear & Preset Modes
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Asynchronous Clear

The flipflop can be cleared by either LABCTRL1 or LABCTRLZ. In this mode,
the preset signal is tied to VCC to deactivate it.

Asynchronous Preset

An asynchronous presetisimplemented as an asynchronous load, or with
an asynchronous clear. If DATA3 is tied to VCC, asserting LABCTRL1
asynchronously loads a one into the register. Alternatively, the
MAX+PLUS I software can provide preset control by using the clear and
inverting the input and output of the register. Inversion control is
available for the inputs to both LEs and IOEs. Therefore, if a register is
preset by only one of the two LABCTRL signals, the DATA2 input is not
needed and can be used for one of the LE operating modes.

Asynchronous Preset & Clear

When implementing asynchronous clear and preset, LABCTRL1 controls
the preset and IABCTRLZ controls the clear. DATAZ is tied to VCC, so that
asserting LABCTRL1 asynchronously loads a one into the register,
effectively presetting the register. Asserting LABCTRLZ clears the register.

Asynchronous Load with Clear

When implementing an asynchrenous load in conjunction with the clear,
LABCTRLI implements the asynchronous load of DATAZ by controlling the
register preset and clear. LABCTRLZ implements the clear by controlling
the register clear; LABCTRLZ does not have to feed the preset circuits.

Asynchronous Load with Preset

When implementing an asynchronous load in conjunction with preset, the
MAX+PLUS I software provides preset control by using the clear and
inverting the input and output of the register. Asserting LABCTRLZ presets
the register, while asserting LABCTRLI loads the register. The
MAX+PLUS I software inverts the signal that drives DATAZ to account for
the inversion of the register’s output.

Asynchronous Load without Preset or Clear

When implementing an asynchroneus leoad without preset or clear,
LABCTRL1 implements the asynchronous load of DATAZ by controlling the
register preset and clear.
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Figure 12. FLEX 10KE LAR Connections to Row & Column Inferconnect

Column
Channiels
f'—_A-__\
.
: to Other
Row Channels 1 . Columas
A T Aﬁ;

At each intersection, —

Six row channels can

dnive column channels. tote (1)

“ '
Each LE can drive two % *
row channe’s.
e
from Adjacent LAB
* < to Adjacent LAB
Each LE can switch
interconnect access
with an LE in the
adjacent LAB.
to LAB Local to Other Rows

interconnect

Note:
(1) InEPF10K100B devices, four row channels can drive column channels at each intersection.
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For improved routing, the row interconnect consists of a combination of
tull-length and half-length channels. The full-length channels connect to
all LABs in a row; the half-length channels connect to the LABs in half of
the row. The EAB can be driven by the half-length channels in the left half
of the row and by the full-length channels. The EAB drives out to the full-
length channels. In addition to providing a predictable, row-wide
interconnect, this architecture provides increased routing resources. Two
neighboring LABs can be connected using a half-row channel, thereby
saving the other half of the channel for the other half of the row.

‘Tabie ¥ summarizes the FastTrack Interconnect routing structure
resources available in each FLEX 10KE device.

Table 7. FLEX 10KE FastTrack Inferconnect Resources
Device Rows Channels per | Columns Channels per
Row Column

EPF10K30E 6 216 36 24
EPF10K50E 10 216 38 24
EPF10K100B 12 312 52 24
EPF10K100E

EPF10K130E 16 312 52 32
EPF10K200E 24 312 52 48
EPF10K250E 20 456 76 40

In addition to general-purpose 1/0 pins, FLEX 10KE devices have six
dedicated input pins that provide low-skew signal distribution across the
device. These six inputs can be used for global clock, clear, preset, and
peripheral output enable and clock enable control signals. These signals
are available as control signals for all LABs and IOEs in the device. The
dedicated inputs can also be used as general-purpose data inputs because
they can feed the local interconnect of each LAB in the device.

Frgures 13 shows the interconnection of adjacent LABs and EABs, with
row, column, and local interconnects, as well as the associated cascade
and carry chains. Each LAB is labeled according to its location: a letter
represents the row and a number represents the column. For example,
LAB B3 is in row B, column 3.
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Tables ¥ and % list the sources for each peripheral control signal, and show
how the output enable, clock enable, clock, and clear signals share 12
peripheral control signals. The tables also show the rows that can drive

global signals.
Table 8. EPF10K30E & EPF10K50E Peripheral Bus Sources
Petipheral EPF10K30E EPF10K50E
Control Signal

OEO Row A Row A
OE1 Row B Row B
OEZ Row C Row D
OE3 Row D Row F
OE4 Row E Row H
OES5 Row F Row J
CLKENAO/CLKO/GLOBALO Row A Row A
CLKENA1/OE&/GLOBALI Row B Row C
CLKENAZ/CLRO Row C Row E
CLKENA3/OE7/GLOBALZ Row D Row G
CLKENA4/CLR1 Row E Row |
CLKENA5/CLK1/GLOEAL3 Row F Row J
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Column-to-iOF Connections

When an IOE is used as an input, it can drive up to two separate column
channels. When an 1IOE is used as an output, the signal is driven by a
multiplexer that selects a signal from the column channels. Two I0OEs
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 Figuire 14,

Figure 16. FLEX 10KE Column-to-I0E Connections
The values for m and n are provided in I35is 11,
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Tatde 11 lists the FLEX 10KE column-to-IOE interconnect resources.

Table 11. FLEX 10KE Column-fo-10E Inferconnecl Resoiirces

Device Channels per Column {#} |Column Channels per Pin {m)

EPF10K30E 24 16
EPF10K50E 24 16
EPF10K100B 24 16
EPF10K100E

EPF10K130E 32 24
EPF10K200E 48 40
EPF10K250E 40 32
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ClockLock &
Clockpoost
Features

Altera Corporation

To support high-speed designs, FLEX 10KE devices offer optional
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 a synchronizing PLL that reduces the clock delay
and skew within a device. This reduction minimizes clock-to-cutput 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 resource sharing within the device. ClockBoost 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 FLEX 10KE devices are
enabled through the MAX+PLUS 1I software. External devices are not
required to use these features.

SameFrame Pin-Outs

FLEX 10KE devices support the SameFrame pin-out feature for FineLine
BGA packages. SameFrame pin-out 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 anything
from an EPF10K30E device in a 256-pin FineLine BGA package to an
EPF10K250E device in a 672-pin FineLine BGA package.

The MAX+PLUS II software versions 9.1 and higher provide suppert to
design PCBs with SameFrame pin-out devices. Devices can be defined for
present and future use, and MAX+PLUS 1l software generates pin-outs
describing how to lay out a board to take advantage of this migration
(see Fignwe i7F).
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Figure 17. SameFrame Pin-Out Example
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This section discusses the peripheral component interconnect (PCI)
pull-up clamping diede optien, slew-rate control, epen-drain output
option, and MultiVolt I/O interface for FLEX 10KE devices. The PCI
pull-up clamping diede, slew-rate control, and open-drain cutput options
are controlled pin-by-pin via MAX+PLUS Il logic options. The MultiVolt
1/ O interface is controlled by connecting VCCIO to a different voltage. Its
effect can be simulated in the MAX+PLUSII software via a Global Project
Device Options command (Assign menu).

PCI Pull-up Clamping Diode Option

FLEX 10KE devices have a pull-up clamping diode on every I/0,
dedicated input, and dedicated clock pin. PCI clamping diodes clamp the
signal to the Vg 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 pin-by-pin. When Vccinis 3.3 V, a pin
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 V118 2.5 V, a pin that has the
clamping diode option turned on can be driven by a 2.5-V signal, but not
a3.3-V or 5.0-V signal. Additionally, a clamping diode can be activated for
a subset of pins, which would allow a device to bridge between a 3.3-V
PCIbus and a 5.0-V device.
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Figue 18 shows the iming requirements for the JTAG signals.

Figure 18. FLEX 10KE JTAG Waveforms
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ide 14 shows the timing parameters and values for FLEX 10KE devices.

Tahle 14. FLEX 10KE JTAG Timing Paramelers & Values
Symbol Parameter Min | Max | Unit
ticp TCEK clock period 100 ns
ticn TCEK clock high time 50 ns
ticL TCK clock low time 50 ns
tipsu JTAG port setup time 20 ns
tipn 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
tissu Capture register setup time 20 ns
tisn Capture register hold time 45 ns
tisco Update register clock to output 35 ns
tiszx Update register high-impedance to valid output 35 ns
tisxz Update register valid output to high impedance 35 ns
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Ge n eri C Te sti ng Each. FLEX 10KEGdevice is functionally tested. Compl.ete testing of. each
configurable static random access memeory (SRAM) bit and all logic
functionality ensures 100% yield. AC test measurements for FLEX 10KE
devices are made under conditions equivalent to those shown in
Figare 19, Multiple test patterns can be used to configure devices during
all stages of the production flow.

Figure 19. FLEX 10KE AC Test Conditions
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0 pe rati n g The following tables provide information on absolute maximum ratings,
ags recommended operating conditions, DC operating conditions, and
CO n d itions capacitance for 2.5-V FLEX 10KE devices.

FLEX 10KE 2.5-V Device Absolute Maximum Ratings Nofe (1)

Symbol Parameter Conditions Min Max | Unit
Voot | Supply voltage With respect to ground, Mo @34 -05 36 v
Voo -0.6 46 v
v, DC input voltage -2.0 57 v
lour DC output current, per pin -25 25 mA
Tsre Storage temperature No bias —B65 150 °C
Tams Ambient temperature Under bias —B65 135 °C
Ty Junction temperature PQFP, TQFP, and BGA packages, under bias 135 °C
Ceramic PGA packages, under bias 150 °C
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FLEX 10KE 2.5-V Device Recommended Operaling Conditions

Symbol Parameter Conditions Min Max | Unit
Veant | Supply voltage for internal logic and input | Afuies (3) 04 2.30(2.30)|270(270)| V
bufters
Veoio Supply voltage for output buffers, 3.3-V | Notes £3), /4} 3.00(3.00)| 3.60(3.60)| V
operation
Supply voltage for output buffers, 2.5-V | Notes (3, 14} 230(230)|270(270)| V¥
operation
v, Input voltage Mt (&) 0 53 v
Vo Output voltage 0 Veoio v
Ta Ambient temperature For commercial use 0 70 °C
For industrial use —40 85 °C
T, Operating temperature For commercial use 0 85 °C
For industrial use -40 100 °C
g Input rise time 40 ns
e Input fall time 40 ns
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FLEX 10KE 2.5-V Davice DC Operating Conditions — Noiss {6

£

Symbol Parameter Conditions Min Typ Max Unit
ViH High-level input voltage 1.7.05 x Voo 5.3 \4
Nz 15
ViL Low-level input voltage -0.3 0.8,0.3 %X Vgaio. A
Mafe (8)
Vou 3.3-V high-level TTL cutput loy =—4 mA DC, 24 v
voltage Voo =3.00V, Neder (83}
3.3-V high-level CMOS output log =-0.1 mA DC, Veoio—0.2 v
voltage Veooio=3.00V, N 5
3.3-V high-level PCI output voltage | loy = —0.5mA DC, 09 xVeoio v
Vcc|o =3.00103.60 V,
Aorde 720
2.5-V high-level output voltage loy =-0.1mA DC, 21 3
Vcc|o =230V, M ;"'-}‘_)
lon=-1mA DC, 2.0 \Y
VCClO =2.30 V, Node {:’,‘
lop=—-2mA DC, 1.7 \4
VCCIO =230V, Muie 5!
VoL 3.3-V low-level TTL output voltage | 15 =4 mA DC, 0.45 v
Vogio = 2.00 V, Nofe (1)
3.3-V low-level CMOS output loL =0.1 mA DC, 0.2 v
voltage Voo =3.00V, Made {1
3.3-V low-level PCI output voltage [l =1.5 mA DC, 0.1 x Voo v
Vcc|o =3.00103.60 V,
Nede {18}
2.5-V low-level output voltage loL = 0.1 mA DC, 0.2 A
Voo =230V, Mot {1
loL=1mADC, 0.4 \Y
VCClO =2.30 V, Nove ;"5’3
|O|_=2mA DC, 0.7 vV
Voo =230V, Nate {18}
Iy Input pin leakage current V|=531t0-03 -10 10 HA
loz Tri-stated I/O pin leakage current |Vo=5310-0.3 -10 10 HA
loco Ve supply current (standby) V| = ground, no lead, no 10 mA
toggling inputs, -1 speed
grade
V| = ground, no load, no 5 mA
toggling inputs,
-2, -3 speed grades
Recone Value of IO pin pull-up resistor Vooio=3.0V, Ngie i1} 20 50 kQ
before and during configuration Voo = 2.3 V. Mg (1) 30 80 kO
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Capacitance of FLEX 10KE Devices  fafe {17

S

Symbol Parameter Conditions Min Max Unit
Cin Input capacitance Vigy=0V,f=1.0 MHz 10 pF
CincLK Input capacitance on dedicated clock pin Vig=0V f=1.0 MHz 12 pF
Notes to tables:
(1) Seethe Dpearaiing Fugupvments for Attan Denlces Tiafn Slect in the 1998 Data Book.
(2)  Minimum DC input is -0.3 V. During transitions, the inputs may undershoot to 2.0 V or overshoot to 5.7 V for
periods shorter than 20 ns under no-load conditions.
(3) Numbers in parentheses are for industrial-temperature-range devices.
(4) Maximum Vi rise time is 100 ms, and V- must rise monotenically.
(5) All pins, including dedicated inputs, clock, I/0, and JTAG pins, may be driven before Ve and Voo are
powered.
(6) Typical values arefor Ty =25 C, Voo =25V, and Voo =25V or 33 V.
(7)  These values are specified under "FLEY 10T 2.5V Devies Recommendaa Operaimyg Condilons” onpags 32
(8) The FLEX10KE input butfers are compatible with 2.5-V, 3.3-V LVITL and LVCMQOS, 5.0-V TTL, and CMOS signals.
Additionally, the input butfers are 3.3-V PCI compliant when Ve and Veenyr meet the relationship shown in
Higure 20
(9) The Ioy parameter refers to high-level TTL, PCI, or CMOS cutput current.
(10) Thelgy parameter reters tolow-level TTL, PCI, or CMOS output current. This parameter applies to open-drain pins
as well as output pins.
(11) Pin pull-up resistance values will be lower if the pin is driven higher than Vg by an external source.
(12) Capacitance is sample-tested only.
Figure 273 shows the relationship between Vo and Vot for 3.3-V
compliance.
Figure 20. Relationship between Vppyg & Vppyyr for 3.3-V PCI Compliance
27
Veenr (V)
25
23
1 1 1 1 1 1 1 1
3.0 3.1 3.3 3.6
Vecio (V)
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Table 19. FLEX 10KE Device Pin-Ouls (Part 4 of 4)  %ois i)
Pin Name 144-Pin 208-Pin 240-Pin 240-Pin 356-Pin 599-Pin 600-Pin
TQFP PQFP POFP PQFP BGA PGA BGA
EPF10K30E | EPF10K30E |EPF10K50E | EPF10K130E | EPF10K100E | EPF10K200E | EPF10K200E
EPF10KS50E | EPF10KS0E | EPF10K100E EPF10K250E | EPF10K250E
EPF10K100E | EPF10K100B
EPF10K100B
GNDIO 15, 40, 50, | 20,32, 48, |- - - D24, ES, Cs, El2,
66, 85, 59,72, 91, E15, E21, C15, A20,
104,129, |[124, 130, E27, E33, C23, A27,
139 152, 171, E39, G7, AM28,
188, 201 G41, J5, ARZ3,
J43, R5, AM1S,
R43, AA5, |AN15AL12,
AA43, AD4, |ANS, C2,
AD44, AG5, |C3, C4, D5,
AG43, AN5, |E5, C33,
AN43, AWS, | C32, D31,
AWA43, BA7, |E31, ALS5,
BA41, BCS, |AMS, AN4,
BC15, AN3, AM31,
BC21, AN32,
BC27, AN33, AP34
BC33,
BC39, BD24
Total User 11O | 102 147 189 186 274 470 470
Pins {7}
Notes:
(1) All pins that are not listed are user I/O pins.
(2) This pin is a dedicated pin; it is not available as a user I/O pin.
(3) This pin can be used as a user I/O pin it it is not used for its device-wide or configuration function.
(4) This pin can be used as a user I/O pin after configuration.
(5) This pin is tri-stated in user mode.
(6) The optional JTAG pin TRST is not used in the 144-pin TQFP package.
(7)  The user I/O pin count includes dedicated input pins, dedicated clock pins, and all I/O pins.
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AES, AE9, AE10,
AE11,AE12, AE14,
AE15,AE16, AE17,
AF18, AE19, AE20,
AE21, AE22, AE23,
AF4, AF5, AFS,
AF7, AF8, AF9,
AF10, AF12, AF13,
AF14, AF15, AF16,
AF20, AF21, AF24,
AF23

Table 20. FLEX 10KE Fineline BGA Device Pin-Ouls (Part 3 6f 4)  Yote {1}
Pin Name 256-Pin 256-Pin 672-Pin 672-Pin
FineLine BGA FineLine PGA FineLine BGA FineLine PGA
EPF10K30E EPF10K50E EPF10K130E EPF10K200E
EPF10K100E EPF10K250E
EPF10K100p
No Connect (N.C.) D1, E3, E16, G3, A4, A5, AB, A10, A3, Ad, A5, AB, A8,
H1, H18, J1, K3, All, A12, A13, A9, A10, A11, Al2,
K14, K18, L2, L4, Al4, A15, A16, A13, Al4, A5,
M14, M16, N15 Al17, A18, A19, A16, A17, A18,
AZ20, A21, A22, A19, A20, A21,
AZ23, A24, B4, B5, |A22, A23, A4, B3,
B6, B7, B8, B, B4, B5, B6, B7, B8,
B10, B11, B12, B9, B10, B11, B12,
B13, B16, B19, B13, B14, B16,
B20, B21, B22, B19, B20, Ba1,
B23,B24, C1, AE4, |B22, B23, B24,
AES, AE6, AE7, B26, C1,C25, C286,

D1, D2, D25, D26,
E1, E25, E28, F1,
F25, G25, G26, H1,
J1, J25, J26, K26,
L2, L25, N2, P1,
P2, R1, R26, T1,
U1, U25, V1, Vas,
W1, Y26, AA1,
AA2, AA25, AB2,
AB25, AB26, ACT,
AC2, AC25, AC26,
AD2, AD26, AE1,
AE3, AE4, AES,
AE6, AE7, AES,
AES, AE10, AE11,
AE12, AE14, AE15,
AE16, AE17, AE19,
AE20, AE21, AE22,
AE23, AE24, AE26,
AF3, AF4, AFS5,
AF8, AF7, AF8,
AFS, AF10, AF11,
AF12, AF13, AF14,
AF15, AF16, AF17,
AF18, AF20, AF21,
AF23, AF24
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Table 21. FLEX 10KE FinelLine BGA Device Pin-Outs (Part 4 6f 5)  fos (1)
Pin Name 484-Pin 484-Pin 484-Pin 484-Pin
FineLine PGA FineLine PGA FineLine PGA FineLine PGA
EPF10K30E EPF10K50E EPF10K100E EPF10K130E

No Connect (N.C.)

A2, A3, Ad, A5, A7,
A9, A11, A2, Al4,
A15, A20, A21, B3,
B4, BS, B10, B12,
B16, B19, B20, C1,
C8, C9, C10, C12,
C13, C14, C16,
C17, C22, D1, D2,
D3, D20, D21, D22,
E2, E3, E20, E22,
F1, F2, F3, F20,
F21, F22, G2, G4,
G20, G22, H1, H3,
H6, H19, H21, H22,
J1,J2, 43, J21, J22,
K1, K2, K6, K21,
K22, L1,L2, L3, L4,
L1, L20, L21, L22,
M1, M2, M3, M4,
M21, M22, N1, N2,
N21, N22, N6, N17,
N19, P1, P2, P3,
Ps, P7, P20, P21,
P22, R2, R3, R17,
R19, R20, R21, T2,
T18, T20, T21, U1,
Uz, U3, U20, U21,
U22, V1, V2, V20,
V21, W1, W2, Wa2,
Y4, Y9, Y12, Y13,
Y186, Y19, Y20,
AA2, AA3, AA4,
AA9, AAT1, AATS,
AA15, AA21, ABT,
AB2, AB3, AB4,
ABS5, AB7, ABS,
ABS, AB12, AB15,
AB17,AB18, AB19,
AB20, AB21, AB22

A2, A3, Ad, A5, A7,
A9, A11, A12, Al4,
A15, A20, A21, B3,
B4, B9, B10, B12,
B16, B19, B20, C1,
C6, C9, C10, C12,
C13, C14, C186,
C17, C22, D1, D2,
D3, D20, D21, E2,
E3, E20, E22, F1,
F2, F20, F21, G2,
G20, G22, J1, J2,
J3, J21, K2, K22,
L1, L2, L2o, L22,
M2, M3, M22, N1,
N2, N21, N22, P3,
P20, P21, P22, R2,
R3, R21, T2, T20,
T21, U1, U2, U3,
U20, U21, U22, V2,
V20, W1, W2, W22,
Y4, Y9, Y12, Y13,
Y16, Y19, Y20,
AA2, AA3, AA4,
AAS, AA11, AATS,
AA15, AA21, ABT,
AB2, AB3, AB4,
ABS5, AB7, ABS,
ABS, AB12, AB15,
AB17,AB18, AB19,
AB20, AB21, AB22

A2, A3, A4, A5, B3,
B4, B10, C17, F2,
J2, K2, L2, N1,
P20, P22, R3, T20,
T21,U1, W22, Y18,
AA15, AB3, AB4,
AB5, AB7, AB15,
AB17, AB18, AB19,
AB20

GNDINT
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