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FLEX 10KE Embedded Programmable Logic Family Data Sheet Preliminary Information

Tabde T shows FLEX 10KE features for EPF10K130E, EPF10K200E, and
EPF10K250E devices.

Table 2. FLEX 10KE Features for EPF10K130E, EPF10K2D0F & EPF10K250F Devices
Feature EPF10K130E EPF10K200E EPF10K250E

Typical gates (logic and RAM), Noda (7} 130,000 200,000 250,000
Usable gates 82,000 to 342,000 | 123,000 to 513,000 | 148,000 to 474,000
Logic elements (LEs) 6,656 9,884 12,160
EABs 16 24 20
Total RAM bits 65,536 98,304 81,920
Maximum user I/O pins 413 470 470

Note:

(1) For designs that require IEEE Std. 1149.1 JTAG boundary-scan testing, the built-in JTAG circuitry contributes up to

31,250 additional gates.

...a nd M ore Fabricated on advanced processes and operate with a 2.5-V
internal supply voltage
Fe atu res —  I/Ocircuits may be powered by 2.5-V or 3.3-V supply voltages

—  In-circuit reconfigurability (ICR) via external Configuration
EPROM, intelligent controller, or [TAG port

—  ClockLock™ and ClockBoost™ options for reduced clock
delay /skew and clock multiplication

—  Built-in low-skew clock distribution trees

— 100% functional testing of all devices; test vectors or scan chains
are not required

- Pull-up on1/0 pins before and during configuration

—  Supports hot-socketing operation

Flexible interconnect

—  FastTrack Interconnect™ continuous routing structure for fast,
predictable interconnect delays

—  Dedicated carry chain that implements arithmetic functions such
as fast adders, counters, and comparators (automatically used by
software tools and megafunctions)

—  Dedicated cascade chain that implements high-speed,
high-fan-in logic functions (automatically used by software tools
and megafunctions)

—  Tri-state emulation that implements internal tri-state buses
Up to six global clock signals and four global clear signals

8 Powerful I/0 pins
Individual tri-state output enable control for each pin

—  Open-drain option on each 1/0 pin

—  Programmable output slew-rate control to reduce switching
noise

—  Clamp to V¢ user-selectable pin-by-pin

Peripheral register for fast setup and clock-to-output delay
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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 32). The column interconnect, which is adjacent
to the EAB, has twice as many channels as other columns in the device.

Logic Array Block

A 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 FLEX 10KE architecture, facilitating
efficient routing with optimum device utilization and high performance
(see Figuie &)
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Each LAB provides four control signals with programmable inversion
that can be used in all eight LEs. Two of these signals can be used as
clocks; the other two can be used for clear/preset control. The LAB clocks
can be driven by the dedicated clock input pins, global signals, 1/O
signals, or internal signals via the LAB local interconnect. The LAB preset
and clear control signals can be driven by the global signals, I/O signals,
or internal signals via the LAB local interconnect. The global control
signals are typically used for global clock, clear, or preset signals because
they provide asynchronous control with very low skew across the device.
If logic is required on a control signal, it can be generated in one or more
LEsin any LAB and driven into the local interconnect of the target LAB.
In addition, the global control signals can be generated from LE outputs.

Logic Element

The LE, the smallest unit of logic in the FLEX 10KE architecture, has a
compact size that provides efficient logic utilization. Each LE contains a
four-input LUT, which is a function generator that can quickly compute
any function of four variables. In addition, each LE contains a
programmable flipflop with a synchronous clock enable, a carry chain,
and a cascade chain. Each LE drives both the local and the FastTrack
Interconnect routing structure (see Higiwe 7).

Figure 7. FLEX 10KE Logic Element
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Fige ¥ shows how an n-bit full adder can be implemented in # + 1 LEs
with the carry chain. One portion of the LUT generates the sum of two bits
using the input signals and the carry-in signal; the sum is routed to the
output of the LE. The register can be bypassed for simple adders or used
for an accumulator function. Another portion of the LUT and the carry
chain logic generates the carry-out signal, which is routed directly to the
carry-in signal of the next-higher-order bit. The final carry-out signal is
routed to an LE, where it can be used as a general-purpose signal.

Figure 8. FLEX 10KE Carry Chaln Operation (N-Bit Full Adder)
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Fizire 13 shows the LE operating modes.

Figure 10. FLEX 10KE LE Operating Modes
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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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Table 9. EPF10K100p, EPF10K100E, EPF10K130E, EPF10K200F & EPF10K250E Peripheral Bus Sources
Peripheral EPF10K100p EPF10K130E EPF10K200E EPF10K250E
Control Signal EPF10K100E

QEOQ Row A Row C Row G Row E

CEl Row C Row E Row | Row G

QEZ Row E Row G Row K Row |

CE3 Row L Row N Row R Row P

QE4 Row | Row K Row O Row M

CE5 Row K Row M Row Q Row ©

CLEENAO /CLKO/GLOEALD Row F Row H Row L Row J

CLKENALl /QOE6/GLOEALL Row D Row F Row J Row H

CLEENAZ /CLRO Row B Row D Row H Row F

CLKENA3/OE7/GLOBALZ Row H Row J Row N Row L

CLKENA4 /CLR1 Row J Row L Row P Row N

CLKENAS /CLK1/GLOEAL3 Row G Row | Row M Row K
Signals on the peripheral control bus can alse drive the four global signals,
referred to as GLCBALO through GLCBALZ in tabics ¥ and . An internally
generated signal can drive a global signal, providing the same low-skew,
low-delay characteristics as a signal driven by an input pin. An LE drives
the global signal by driving a row line that drives the peripheral bus,
which then drives the global signal. This feature is ideal for internally
generated clear or clock signals with high fan-out. However, internally
driven global signals offer no advantage over the general-purpose
interconmect for routing data signals.
The chip-wide output enable pin is an active-low pin that can be used to
tri-state all pins on the device. This option can be set in the
MAX+PLUS I software. The registers in the IOE can also be reset by the
chip-wide reset pin.
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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
4.3 ns. The fast slew rate should be used for speed-critical outputs in
systems thatare adequately protected against noise. Designers can specify
the slew rate pin-by-pin or assign a default slew rate to all pinscn a
device-wide basis. The slow slew rate setting affects both the falling and
rising edges of the cutput.

Open-Drain Output Option

FLEX 10KE devices provide an optional open-drain output (electrically
equivalent to open-collector output) output for each I/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-CR plane.

MultiVolt 1/0 Interface

The FLEX 10KE device architecture supports the MultiVolt I/O interface
feature, which allows FLEX 10KE 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 (VCCINT), and another set for
1/0 output drivers (VCCIQ).

The VCCINT pins must alwaysbe connected to a 2.5-V power supply. With
a 2.5-V Vcyr level, input voltages are compatible with 2.5-V, 3.3-V, and
5.0-V inputs. The vCC10 pins can be connected to either a 2.5-V or 3.3-V
power supply, depending on the output requirements. When the vCCIO
pins are connected to a 2.5-V power supply, the output levels are
compatible with 2.5-V systems. When the VCCIO pins are connected to a
3.3-V power supply, the outputhigh is at 3.3 V and is therefore compatible
with 3.3-V or 5.0-V systems. Devices operating with Vi levels higher
than 3.0-V achieve a faster timing delay of {5, instead of {qpy.
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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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current transients normally occur as the ~ Cuiput System
device outpus discharge the load > —
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withouf brackets are for 3.3-V outpufs. N

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

Altera Corporation M
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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
Altera Corporation 43
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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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Configuration &
Operation

48

The FLEX 10KE architecture supports several configuration schemes. This
section summarizes the device operating modes and available device
configuration schemes.

Operating Modes

The FLEX 10KE 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 FLEX 10KE POR time does not exceed 50 ns;
however, when configuring with a Configuration EPROM, the
Configuration EPROM imposes a 100 us delay that allows system power
to stabilize before configuration.

During initialization, which occurs immediately after configuration, the
device resets registers, enables 1/0O pins, and begins to operate as a logic
device. The 1/0O pins are tri-stated during power-up, and before and
during configuration. Together, the configuration and initialization
processes are called command mode; normal device operation is called user
mode.

SRAM configuration elements allow FLEX 10KE devices to be
reconfigured in-circuit by loading new configuration data into the device.
Real-time reconfiguration is performed by forcing the device into
command mode with a device pin, loading different configuration data,
reinitializing the device, and resuming user-mode operation. The entire
reconfiguration process requires less than 330 ms and can be used to
reconfigure an entire system dynamically. In-field upgrades can be
performed by distributing new configuration files.

Before and during configuration, all 1/0O pins (except dedicated inputs,
clock, or configuration pins) are pulled high by a weak pull-up resistor.

Programming Files

Despite being function- and pin-compatible, FLEX 10KE devices are not
programming- or configuration-file-compatible with FLEX 10K or

FLEX 10KA devices. A design therefore must be recompiled before it is
transferred from a FLEX 10K or FLEX 10K A device to an equivalent
FLEX 10KE device. This recompilation should be performed both to create
a new programming or configuration file and to check design timing in
the faster FLEX 10KE device.

Altera Corporation
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Table 19. FLEX 10KE Device Pin-Ouls (Part 2 of 4)  Aois i)
Pin Name 144-Pin 208-Pin 240-Pin 240-Pin 356-Pin 599-Pin 600-Pin
TQFP PQFP POFP PQFP pGA PGA pGA
EPF10K30E | EPF10K30E |EPF10K50E | EPF10K130E | EPF10K100E | EPF10K200E | EPF10K200E
EPF10K50E | EPF10KS50E | EPF10K100E EPF10K250E | EPF10K250E
EPF10K100E | EPF10K100B
EPF10K100p
nCs {4} 144 208 240 240 AD24 AY38 AL29
cs {4} 143 207 239 239 AD23 BA39 AN29
RDYRESY {4} |11 16 23 23 uzz AW47 AG35
CLKUSR {4; |7 10 11 11 AA24 AY42 AM34
DATA7 {4} 116 166 190 180 AF4 BD14 AM13
DATRG {4} 114 164 188 188 ADS8 BA17 AR12
DATAS {4} 113 162 186 186 AE5 BB16 AN12
DATA4 {4} 112 161 185 185 ADB BF12 AP11
DATA3 {4} 111 159 183 183 AF2 BG11 AM11
DATAZ {4} 110 158 182 182 AD5S BG9 AR10
DATAL {4} 109 157 181 181 AD4 BF10 AN10
DATAOD {24 108 156 180 180 ADS BC5 AM4
DI {#} 105 153 177 177 AC3 BF4 AN1
DO {Z} 4 4 4 4 AC23 BB42 AN34
TCE {2} 1 1 1 1 AD25 BE43 AL31
TMS {} 34 50 58 58 D22 F42 C35
TRST {& N (8} 51 59 59 D23 B46 C34
Dedicated 54, 56, 78, 80, 182, 90, 82, 210, |90, 92, 210, |A13, B14, |B24, C25, |C18, D18,
Inputs 124,126 (184 212 212 AF14, AE13 | BG25, BG23 | AM18, AN18
Dedicated 55,125 79,183 91, 211 91, 211 Al4, AF13 |BF24, A25 |AL18,E18
Clock Pins
DEV_CLRn 122 180 209 209 AD13 - -
s
DEV_CFE {&i |128 186 213 213 AE14 - -
VCCINT 6, 25, 52, |6, 23, 35, 5,627, 47, 5, 20, 27, Al A28, BE23 AR17
(2.5V) 53, 75, 93, |43,76, 77, |89,96, 122, |47, 76,89, |C14, C26,
123 106, 108, 130, 150, 96, 122, D5, F1,
117, 137, 170 130, 150, H22, J1,
145, 181 159, 170 M26, N1,
T26, U5,
AA1, AD26,
AF1, AF26
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Table 19. FLEX 10KE Device Pin-Ouls (Part 3 of 4)  fiois {1}
Pin Name 144-Pin 208-Pin 240-Pin 240-Pin 356-Pin 599-Pin 600-Pin
TQFP PQFP PQFP PQFP BGA PGA BGA
EPF10K30E | EPF10K30E | EPF10K50E | EPF10K130E  EPF10K100E | EPF10K200E | EPF10K200E
EPF10K50E | EPF10K50E | EPF10K100E EPF10K250E | EPF10K250E
EPF10K100E | EPF10K100p
EPF10K100p
VCCIO 5,24, 45, |5,22 34, 16, 37,57, |16,37,57, |A7, A23, BC25 AR19
{25 0r3.3V) |61,71,94, |42, 66,84, |77, 112 77,112, B4, C15,
115,134 |98, 110, 140, 160, 140, 1860, D25, F4,
118, 138, 189, 205, 189, 205, H24, K5,
146, 165, 224 224 M23, P2,
178, 194 T25, V2,
waz, AB1,
AC25,
AD18, AF3,
AF7, AF16
GNDINT 16,57,58, |21, 33,49, [10,22 32, [10,22 32, |A2 A10, ES5, A3, A45, | AL, AGS5,
84,103, |81,82, 123, |42 52 69, (42 52,69, [A20 B1, C1, Ci1, AE4, ABS5,
127 129, 151, 85,93, 104, |85, 93,104, |B13, B22, [C18,C29, |Y2, Us, Ps,
185 125, 135, 125, 135, B2s, B2g, |C37,C47, [M2, H1, B1,
145, 155, 145, 155, Ce, C9, G25, L3, Al1, B18,
165, 178, 165, 178, C13, C25, |L45, W3, D24, F31,
197, 218, 197, 218, H23, J26, |W45 AJ3, |F35, K32,
232 232 K1, M1, AJ45, AU3, |N34, T35,
N26, R1, AlU45, BE1, | V32, AASS,
R26, T1, BE11, AD35,
26, Wi, BE18, AF32, AKS35,
AD2Z, AD14, | BE28S, AK31,
ADZ20, AE1, |BES37, AP24,
AE2, AE7, |BE47, BGS, |AR18,
AE25, BG45 AR11, E2,
AE?28, Al19
AF11,
AF19, AF25
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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 20. FLEX 10KE FineLine BGA Device Pin-Outs {Part 4 of 4)

Sl ]
Bloada fE1
Note i}

Pin Name

256-Pin
FineLine BGA
EPF10K30E

256-Pin
FineLine BGA
EPF10KSOE
EPF10K100E
EPF10K100p

672-Pin
FineLine PGA
EPF10K130E

672-Pin
FineLine PGA
EPF10K200E
EPF10K250E

Total User I/O Pins {7}

176

191

413

470

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.

Tabie 21 shows the dedicated pin-outs for FLEX 10KE devices in 484-pin

Fineline BGA packages.
Tabie 21. FLEX 10KE FinsLine BGA Device Pin-Outs (Part 10f 5) ok (1)
Pin Name 484-Pin 484-Pin 484-Pin 484-Pin
FineLine BGA FinelLine BGA FineLine GA FineLine BGA
EPF10K30E EPF10K50E EPF10K100E EPF10K130E
MSELO (& U4 U4 U4 U4
MSELL {& V4 V4 V4 V4
nSTATUS (&) W19 W19 W19 W19
nCONFIG {7} T7 T7 T7 T7
DCLK {2} ES5 ES Es Es
CONF_DONE {2} F18 F18 F18 F18
INTT_DONE {3} K19 K19 K19 K19
nCE {3 E4 E4 E4 E4
nCEO {& E19 E19 E18 E19
nwWs {4} E17 E17 E17 E17
nR3 ] F17 F17 F17 F17
ncs {4} D19 D18 D18 D18
Cs {d} D18 D18 D18 D18
RDYNESY {4} K17 K17 K17 K17
CLEUSR {4} G18 G18 G18 G18
DATAT {4} E8 E8 E8 E8
DATAG {4} G7 G7 G7 G7
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Table 21. FLEX 10KE FinelLine BGA Device Pin-Outs (Part 2 6f 5)  fos (1)
Pin Name 484-Pin 484-Pin 484-Pin 484-Pin
FineLine PGA FineLine PGA FineLine PGA FineLine PGA
EPF10K30E EPF10KS0E EPF10K100E EPF10K130E

DATAS {4} D7 D7 D7 D7

DATA4 {4} E7 E7 E7 E7

DATA3 {4} F6 F6 F6 Fe

DATAZ {4} D5 D5 D5 D5

DATA1 {4} E6 E6 E6 E6

DATRAO {Z} {5} D4 D4 D4 D4

TDI {&} F5 F5 F5 F5

TDO {7 F19 F19 F19 F19

TCK {#} E18 E18 E18 E18

TMS {5} uis uis uUis uis

TRST {2} V19 V19 V18 V18

Dedicated Inputs E12, H11, R12, E12, H11, Ri2, E12, Hi1, Ri2, E12, Hi1, R12,
Vi1 Vi1 Vi1 Vi1

Dedicated Clock Pins D12, P11 D12, P11 D12, P11 D12, P11

DEV_CLRn {#} G11 G11 G11 G11

DEV_CF {4} Fi2 Fi2 Fi2 Fi12

VCCINT (2.5 V)

C11, C15, H14, J8,
J10, J12, J15, L9,
L10, L13, M10,
M13, M14, N12,
P8, P10, P12, P15,
R14, v5, W21, Y8,
AA12

C11, C15, H14, J8,
J10, J12, J15, LS,
L10, L13, M10,
M13, M14, N12,
P8, P10, P12, P15,
R14, v5, W21, Y8,
AA12

C11,C15,H14, J8,
J10, J12, J15, LS,
L10, L13, M10,
M13, M14, N12,
P8, P10, P12, P15,
R14, V5, W21, Y8,
AA12

C11,C15, H14, J8,
J10, J12, J15, LS,
L10, L13, M10,
M13, M14, N12,
P8, P10, P12, P15,
R14, v5, W21, Y8,
AA12

VCCIo
{(250r3.3V)

A6, A13 B5, E1,
G1, G15, H9, H20,
J11, J13, K9, K11,
K14, K20, L14, M9,
N3, N9, N11, N14,
N20, P13, R1, RS,
T3, T15, T22, V22,
AB13

AB, A13, B5, E1,
G1, G15, H9, H20,
J11,J13, K9, K11,
K14, K20, L14, M9,
N3, N9, N11, N14,
N20, P13, R1, RS,
T3, T15, T22, V22,
AB13

AB, A13, B5, E1,
G1, G15, H9, H20,
J11, J13, K8, K11,
K14, K20, L14, M9,
N3, N9, N11, N14,
N20, P13, R1, RS,
T3, T15, T22, V22,
AB13

AB, A13, B5, E1,
G1, G15, H9, H20,
J11, J13, K9, K11,
K14, K20, L14, M9,
N3, N9, N11, N14,
N20, P13, R1, RS,
T3, T15, T22, V22,
AB13
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Table 21. FLEX 10KE FineLine BGA Device Pin-Outs (Pari b of 5)

Hode (1)

Pin Name 484-Pin 484-Pin 484-Pin 484-Pin
FineLine BGA FineLine BGA FineLine PGA FineLine BGA
EPF10K30E EPF10KS50E EPF10K100E EPF10K130E

GNDIC

Total User I/O Pins {7}

220

254

338

369

Notes to Tables:
All pins that are not listed are user I/0 pins.

m

(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 if 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.

Y]

The user I/0 pin count includes dedicated input pins, dedicated clock pins, and all 1/0O pins.

Tatide zZ shows pin compatibility between FLEX 10KE devices.

Table 22. FLEX 10KE Device Pin Compalibility
Device 144-Pin | 208-Pin | 240-Pin | 256-Pin | 484-Pin | 599-Pin | 600-Pin | 672-Pin
TOFP ParP PQFP | FineLine | FinelLine | PGA PGA | FinsLine
BGA BGA BGA
EPF10K30E Mete (4] Nota 7} Mote (2 Neode (2}
EPF10KS0E Note iy | Nofe (1) | Node & | Nete (2 | Node &
EPF10K100B Nefa {3} | Nowidy | Note (3
EPF10K100E Nodfa (71| Mote 2 | Nofe (30 | Nofe (B
EPF10K130E Nevtes {2} Maote {2: Mewtes (2}
EPF10K200E Nola (i) | Mate i} | Noie (2
EPF10K250E Note (1) | Nete (1} | Nole {2}
Notes:
(1) Devices in the same package are pin-compatible and have the same number of I/0 pins.
(2) Devices in the same package are pin-compatible, although some devices have more 1/O pins than others. When

planning device migration, use the I/C pins that are common to all devices, MAX+PLUS II software versions 9.1
and higher provide features to help use only the common pins.
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Tatde 2% shows the FLEX 10KE device/package combinations that

support SameFrame pin-outs. 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 I/ O count will vary, and MAX4+PLUS II software versions
9.1 and higher provide features to help use only the common pins.

Table 23. FLEX 10KE SameFrame Pin-Oul Support

Device 256-Pin 484-Pin 672-Pin
FineLine FineLine FinelLine
pGA pGA pGA
EPF10K30E v v
EPF10KS0E v v
EPF10K100B v
EPF10K100E v v
EPF10K130E v v/
EPF10K200E v/
EPF10K250E v

Theinformation contained in the FLEX 10KE Embedded Programmable Logic
Family Data Sheet version 1.01 supersedes information published in

previous versions.

The FLEX 10KE Eimbedded Programinable Logic Family Data Sheet version

1.01 contains the following change:

# Updated Tatde L3 (FLEX 10KE external timing parameters).
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