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Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indisnensahle in numerous fields. In telecommunications.
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Lattice Semiconductor ispXPGA Family Data Sheet

Figure 1. ispXPGA Block Diagram
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Programmable Function Unit

The Programmable Function Unit (PF architecture. The PFUs are
arranged in rows and columns in th i i g olumn 1). Each PFU consists of
four Configurable Logic Elements tial nts (CSEs), and a Wide Logic Gen-
erator (WLG). By utilizing thes a variety of functions. Table 3 lists some of
the function capabilities of th

There are 57 inputs to
trol logic from which si

20 inputs for logic, and 37 inputs drive the con-

Table 3. Function

Dedicated carry chain and booth multiplication logic
16X1, 16X2, 16X4, 32X1, 32X2, 64X1

16X1, 16X2, 32X1

8-bit shift registers (up to 32-bit shift capability)
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Configurable Logic Element

The CLE is made up of a four-input Look-up Table (LUT-4), a Carry Chain Generator (CCG), and a two-input AND
gate. The LUT-4 creates various combinatorial and memory elements, the CCG creates a single one-bit full adder,
and the two-input AND gate can expand the CCG to incorporate Booth Multiplier capability by feeding the output of
the AND gate to one of the inputs of the CCG.

Of the five inputs that feed each CLE, two are dedicated inputs into each LUT-4 and the'remaining three take on
varying functionality. The third and fourth inputs can be used as either inputs to the LIUT-4 or as a Feed-Thru to the
CSE via the WLG. The fifth input can be a data port when the LUT is configureds@s Distributed Memory, a select
line for multiplexer operation, or a Feed-Thru directly to the CSE via the WLG (Figure,2).

Look-Up Table — Combinatorial Mode
In combinatorial mode, the LUT-4 can implement any logic function up to four inputs. By using the earry'ehain and
the WLG, each LUT-4 can be combined to form the enhanced functionsilistechin Table 3.

Look-Up Table — Distributed Memory Mode

In the distributed memory mode, the LUT functions as a memory ‘element. The inputsto the LUT function as
Address and Data. Each PFU is capable of implementingp t0°64'SRAM bits. Both singlerand double port RAM
can be performed in the PFU (Table 3). Furthermore, the distributed memory can be ‘configured, as either synchro-
nous or asynchronous memory. Figure 3 illustrates the LUT while in distributedgmemory mode. When using any
LUT in the PFU in memory mode, the Set/Reset signal will be used for Write Enable(WE(SR)) and the CLKO signal
will be used as the clock for synchronous read and write.

Figure 3. LUT in Distributed Memory Mode
PFUCLKO

CEBO

WE (SR) <5

ADDRI[0] (IND)

ADDR[1] (IN1)

ADPR(2] (IN2) LUT-4 DOUT (4A)

ADDRI[3] (IN3)

DIN (S8EL)

Look-Up Table — Shift Register.Mode

In the'shift register modeg the LUT functions as a 1-bit to 8-bit shift register. This means that each PFU can imple-
ment up to four 8-bit shift registerstor any cascaded combination. Figure 4 illustrates the LUT when configured in
shiftyrégister mode.
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Figure 4. LUT in Shift Register Mode

PFUCLKO

CEBO

SEL (SHIFTIN) LUT-4 SHIFTOUT{4A)

Carry Chain Generator

The Carry Chain Generator is useful for implementing high-speed arithmetic functions. The/CCG consistsof a two-
input XOR gate whose carryout can be cascaded with the inputiof the adjacent CCG. As shown in_Figure 5, the
carryin signal feeds CLES of the PFU and is propagated through CLE2 and CLE1 before reaching €LEOQ. The sum
output of the CCG can be fed to the CSE through the WLG. Fhe carryout must propagate,to CLEO for use outside
the PFU. The carryout from the PFU can feed the WO input'of CSEQ. The CCG also helps to effectively implement
wider functions by using its logic elements to expandithe capabilities of the LWI-4.

Figure 5. Carry Chain Generator
COU‘T(r,c)

COUT to
1 CSEO

CLEO —— SUM3

O f

CLE1 ——— SUM2

COouT
CLE2 —— SUM1

CLE3 —— SUMO

SUM
CIN 4¢>—DQ—1

CINfrom  COUT(r+1,c)
Routing

Wide Logic Generator

The WLG contains the logic necessary to implement wide gate functions. This is made up of a set of multiplexers
that are located between the CLE and the CSE. The WLG helps in enhancing the wide gating capability of the PFU.
The outputs of each CLE can be cascaded in the WLG to build wide gating functions. Wide multiplexing functions
are also possible with a similar use of the WLG. Figure 6 illustrates the WLG.
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Absolute Maximum Ratings™ >3

1.8V 2.5V/3.3V
Supply Voltage (Vg) - - -+ oo oo -05t025V.......... -0.5t0 5.5V
PLL Supply Voltage (Veep) - -+ v v oo e ee e -05t025V.......... -0.5t0 5.5V
Output Supply Voltage (Veco) -+ - - v v vee v e -0.5t045V.......... -0.5t0 4.5V
IEEE 1149.1 TAP Supply Voltage (Vegy) - - - - - - - -05t045V.......... -0.5t0 4.5V
Input Voltage Applied*® . ................... -0.5t055V.......... -0.5t0'5.5V,
Storage Temperature . . .................... -65t0 150°C......... -65 t0150°C
Junction Temperature (T ;) with Power Applied . .-551t0 150°C......... 55 to 150°C

1. Stress above those listed under the “Absolute Maximum Ratings” may .cause permanent damage to the device. Functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification
is not implied (while programming, following the programming specifications).

. Compliance with the Lattice Thermal Management document istrequired:

. All voltages referenced to GND.
. Overshoot and undershoot of -2V to (V| (MAX) + 2) volts notito exceed\6V is permitted for a duration of'<20ns.

a h 0N

. A maximum of 64 1/Os per device with V| > 3.6V is@llowed.

Recommended Operating Conditions

Symbol Parameter Min Max Units
Supply Voltage for 1.8V device' 1.65 1.95 Y
Vee Supply Voltage for 2.5V device 2.3 2.7 \%
Supply Voltage'for 3.3V device 3.0 3.6 \Y
Supply Voltage for PLL and sysHSI blocksfit:8V devices' 1.65 1.95 Vv
Veep SupplyNoltage forPLL@and sysHSI blocks, 2.5V devices 23 27 \'
Supply Voltage for PLL and sysHSI‘blocks, 3.3V devices 3.0 3.6 \Y
Supply. Voltage for IEEE 1149.1 Test Access Port for LVCMOS 1.8V 1.65 1.95 \Y
Veey Supply Voltage for IEEE 1149.1 TestAccess Port for LVCMOS 2.5V 2.3 2.7 Vv
Supply Voltage for IEEEA1149.1 Test Access Port for LVCMOS 3.3V 3.0 3.6 \Y
T, (COM) Junetion Temperature Commercial Operation 0 85 C
T, (IND) Junction Temperature Industrial @peration -40 105 C

1usysHSI specification is valid for Yo andVggp = 1.7V to 1.9V.

E’CMOS Erase Reprogram Specifications

Parameter Min Max Units
Erase/Reprogram Cyele' 1,000 — Cycles
1. Valid over commercial tempeérature range.

Hot Socketing Characteristics™?***

Symbol Parameter Condition Min Typ Max Units
Ipk Input or Tristated I/O Leakage Current |0 & V| 6 3.0V — +/-50 | +/-800 pA

1. Insensitive to sequence of V¢ and Voo when Vg 8 1.0V. For Vg > 1.0V, Ve min must be present. However, assumes monotonic
rise/fall rates for Vg and Vo, provided (Vi - Vo) 0 3.6V.

2. LVTTL, LVCMOS only.

3. 0< VCC o] VCC (MAX), 0< VCCO o] VCCO (MAX)

4. Ipk is additive to Ipyy, Ipp or Igy. Device defaults to pull-up until non-volatile cells are active.
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syslO Differential Standards DC Electrical Characteristics'

Parameter | Description ‘ Test Conditions ‘ Min. ‘ Typ. ‘ Max.
LVDS?
Vine Vinm | Input voltage ov e 2.4V
V1D Differential input threshold 0.2V 3 Vg 6 1.8V +/-100mV — —
N Input current Power on — g +/-10uA
Vou Output High Voltage for Vop or Voum RT = 100 Ohm i 1.38V 1.60V
VoL Output Low Voltage for Vgp or Voum RT = 100 Ohm 0.9V 1.03V —
Vob Output Voltage Differential [Vop - Vowml, Rt = 100 ohm 250mV. 350mV 450mV
AVop Change in Vgp between high and low — — 50mV
Vos Output Voltage Offset [Vop + Voml/2, R = 100 ohmy|  1.125V 1.25V 12375V
AVog Change in Vog between H and L 4 —X 50mV
losp Output short circuit current Vop = 0V Driver outputs — — 24mA

shorted

BLVDS'
Vine Vinm | Input voltage ov - 2.4V
VT1HD Differential input threshold 0.2V'0 Vi © 1.8V +-100mV - —
N Input current Power on < — +/-10uA
VoH Output High Voltage for Vop or Vo Ry =27Q — 1.4V 1.80V
VoL Output Low Voltage for Vop or Vo Rt =270 0.95V 1.1V —
Vobp Output Voltage Differential [Vop - Vowml, RT = 27Q 240mVv 300mV 460mV
AVop Change in Vgp Between Hand L 27TmV
Vos Output Voltage Offset [Vop + Vomld2, RT = 270 1.1V 1.3V 1.5V
AVops Change in Vpg Betiveen H and L 27mV
losp Output Short Circuit Current gﬁgrt:eg: Driver, Outputs 36mA 65mA
1. Refer to TN1000, syslQ‘Usage.Guidelifiés for Lattice Devices.
2. Vpp and Vg are the two outputs of the LVDS/BLVDS output buffer.

LVPECL!

DC
Parameter Parameter Description Min. Max. Min. Max. Min. Max. Units
Vceo 3.0 3.6 \

ViH Input Voltagedigh 1.49 2.72 1.49 2.72 1.49 2.72 \Y
Vi Input Voltage Low 0.86 2.125 0.86 2.125 0.86 2.125 \%
VoH Output VoltagerHigh 1.8 2.1 1.92 2.28 2.13 2.41 \Y
VoL OutputiVoltage'Low 0.96 1.27 1.06 1.43 1.3 1.57 \
Vpiee Differentiallnptt threshold 0.3 — 0.3 — 0.3 — \"

1. These values are valid at'the output of the source termination pack as shown above with 100-ohm differential load only (see Figure 23).
The Vo levels are 200mV below the standard LVPECL levels and are compatible with devices tolerant of the lower common mode ranges.

2. Valid for 0.2

0 Vom0 1.8V.
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ispXPGA 125B/C & ispXPGA 125EB/EC Timing Adders

Base -5’ -4 -3
Parameter Description Parameter | Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Max. |Units

Optional Adders

hoINDLY Input Delay — — 428 — | 46 |a=]529 | ns

tjo01 Input Adjusters

LVTTL_in Using 3.3V TTL tioIN — 0.5 — 0.5 — 0.5 ns

LVCMOS_18_in Using 1.8V CMOS tioN — 0.0 — 0.0 — 0.0 ns

LVCMOS_25_in Using 2.5V CMOS tion — 0.3 — 0.3 — 0.3 ns

LVCMOS_33_in Using 3.3V CMOS tioN — 0.5 a 0.5 — 0.5 ns

AGP_1X_in Using AGP 1x tion é 1.0 2 1.0 y 1.0 ns

CTT25_in Using CTT 2.5V tioin - 1.0 g 1.0 D 1.0 ns

CTT33_in Using CTT 3.3V tioIN = 1.0 — 1.0 — 1.0 ns

GTL+_in Using GTL+ tioin & 0.5 — 0.5 — 0.5 ns

HSTL_L_in Using HSTL 2.5V, Class | tiond = 0.5 — 0.5 —2 0.5 ns

HSTL_IIl_in Using HSTL 2.5V, Class I tion — 0.5 — 0.5 = 0.5 ns

LVDS_in Using Low Voltage tioIN — 0.8 N 0.8 — 0.8 ns
Differential Signaling (LVDS)

BLVDS_in Using Bus Low Voltage tioIN — 0.8 — 0.8 — 0.8 ns
Differential Signaling (BLVDS)

LVPECL_in Using Low Voltage PECL tion | 08 | — 08 | — 0.8 | ns

PCL_in Using PCI tioin — 1.0 — 1.0 — 1.0 ns

SSTL2_L_in Using SSTL 2.5V, Class | tioin — 0.8 — 0.8 — 0.8 ns

SSTL2_ll_in Using'SSTL 2.5V, Class Il tioin — 0.5 — 0.5 — 0.5 ns

SSTL3_Lin Using SSTL 348V, Class | tioN — 0.8 — 0.8 — 0.8 ns

SSTL3_l_in Using SSTL 3.8V, Class Il tioin — 0.8 — 0.8 — 0.8 ns

tj0o Output Adjusters

Slow Slew UsingSlow Slew (LVTTL and [topur tioen | — 0.7 — 0.7 — 0.7 ns
LVCGMOS Outputs only)

LVTTL_out Using 3.3V TTL«Drive tioBuF tioEn, | — 1.0 — 1.0 — 1.0 ns

tiopis

LVCMQS 18_.4mA_out Using 1.8V GMOS Standard, (tiopur tioen, | — 0.8 — 0.8 — 0.8 ns
4mA Drive tiobis

LVCMOS_18_5.88mA_out |Using 1.8V.€MOS Standard, |togur tioen, | — 0.6 — 0.6 — 0.6 ns
5.33mA Drive tIODIS

LVCMOS. 18~ 8mA_out Using 1.8V CMOS Standard, |togur tioen, | — 0.0 — 0.0 — 0.0 ns
8mA Drive tIODIS

LVCMOS_18_12mACout {Using 1.8V CMOS Standard, |togur tioen, | — 0.2 — 0.2 — 0.2 ns
12mA Drive tIODIS

LVCMOS_25_4mA_out Using 2.5V CMOS Standard, (tiopur tioen, | — 0.7 — 0.7 — 0.7 ns
4mA Drive tiobis

LVCMOS_25_5.33mA_out | Using 2.5V CMOS Standard, |togur tioen, | — 0.5 — 0.5 — 0.5 ns
5.33 mA Drive tiobis

LVCMOS_25_8mA_out Using 2.5V CMOS Standard, (tiopur tioen, | — 0.5 — 0.5 — 0.5 ns
8mA Drive tiobis

LVCMOS_25_12mA_out |Using 2.5V CMOS Standard, |tosur tioen, | — 0.5 — 0.5 — 0.5 ns
12mA Drive tiobis

LVCMOS_25_16mA_out |Using 2.5V CMOS Standard, |topur tioen, | — 0.5 — 0.5 — 0.5 ns
16mA Drive tiobis
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ispXPGA 200B/C & ispXPGA 200EB/EC PFU Timing Parameters

Over Recommended Operating Conditions

-5' -4 -3

Parameter Description Min. | Max. | Min. | Max.«{=Min. | Max. | Units
Functional Delays
LUTs
tLuT4 4-Input LUT Delay — 0.41 = 044 = 0.51 ns
tLuts 5-Input LUT Delay — 0.73 < 0.79 — 0.91 ns
tLute 6-Input LUT Delay — 0.86 — 0.93 — 1.07 | ns
Shift Register (LUT)
tisR s Shift Register Setup Time -0.64| —, |-062| — |-0531 — ns
tL sR H Shift Register Hold Time 0.61 — 063 | — [ 072y — ns
tLsr co Shift Register Clock to Output Delay S 0.70 — 0.75 — 0.86 | ns
Arithmetic Functions
t cTHRUR MC (Macro Cell) Carry In to MC Carry Out Delay{Ripple) | “— 0.08 — 0.09 — 0.10 ns
t cTHRUL? MC Carry In to MC Carry Out Delay (Look Ahéad) — 0.05 — 0.05 4 0.06 | ns
t STHRU MC Sum In to MC Sum Out Delay — 0.42 — | 0.45 — 052 | ns
t.sincour  |MC Sum In to MC Carry Out Delay — 0.29 — 0.31 — 0.36 | ns
t cinsoutr  |MC Carry In to MC Sum Out Delay (Ripple) — 0.36 B 0.39 — 0.45 | ns
t cinsouTe  |MC Carry In to MC Sum Out Delay (Look Ahead) =, | 0.26 — | 0.28 — 0.32 | ns
Feed-thru
T PFU Feed-Thru Delay lL— |01 | — [o16] — [o18] ns
Distributed RAM
ttram co | Clock to RAM Oufput — (124 — [133 | — [ 153 ns
tiramap_ s |Address Setup Time -0.41 — |-040| — |-034| — ns
t RAMD_S Data Setup Time 0.21 — 0.22 — 0.25 — ns
t ramwe s | Write Enable Setup Time 0.45 — 0.46 — 0.53 — ns
t ramap_H  |Address Hold Time 0.58 — 0.60 — 0.69 — ns
t RAMD_H Data Hold Time 0.11 — | 0.1 — | 013 | — ns
t RamwE. 44> |Write EnabléHold Time 0.12 — 0.12 — 0.14 — ns
t ranmcPw  {Clock Palse Width (High or Lew) 2.91 — 3.00 — 3.45 — ns
t RAMADO Address to Output Delay — 0.86 — 0.93 — 1.07 ns
Register/Latch Delays
Registers
1 co Register Clock to Output Delay — 0.58 — 0.62 — 0.71 ns
t“s Register Setup Time (Data before Clock) 0.14 — 0.14 — 0.16 — ns
tH Register. Hold Time (Data after Clock) -012| — |-012| — |-0.10| — ns
tLce s RegisterClock Enable Setup Time 011} — |-011| — [-009| — ns
tLcE H Register Clock Enable Hold Time 0.11 — | 0.1 — | 013 | — ns
Latches
i co Latch Gate to Output Delay — | 009| — |010| — | 012 | ns
t s Latch Setup Time 014 | — | 014 | — | 016 | — ns
t H Latch Hold Time -012| — |-012| — |-0.10| — ns
tLLPD Latch Propagation Delay (Transparent Mode) — 0.09 — 0.10 — 0.12 ns
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ispXPGA 500B/C & ispXPGA 500EB/EC PFU Timing Parameters

Over Recommended Operating Conditions

-5' -4 -3

Parameter Description Min. | Max. | Min. | Max.«{=Min. | Max. | Units
Functional Delays
LUTs
tLuT4 4-Input LUT Delay — 0.41 = 044 = 0.51 ns
tLuts 5-Input LUT Delay — 0.73 < 0.79 — 0.91 ns
tLute 6-Input LUT Delay — 0.86 — 0.93 — 1.07 | ns
Shift Register (LUT)
tisR s Shift Register Setup Time -0.64| —, |-062| — |-0531 — ns
tL sR H Shift Register Hold Time 0.61 — 063 | — [ 072y — ns
tLsr co Shift Register Clock to Output Delay S 0.70 — 0.75 — 0.86 | ns
Arithmetic Functions
t cTHRUR MC (Macro Cell) Carry In to MC Carry Out Delay{Ripple) | “— 0.08 — 0.09 — 0.10 ns
t cTHRUL? MC Carry In to MC Carry Out Delay (Look Ahéad) — 0.05 — 0.05 4 0.06 | ns
t STHRU MC Sum In to MC Sum Out Delay — 0.42 — | 0.45 — 052 | ns
t.sincour  |MC Sum In to MC Carry Out Delay — 0.29 — 0.31 — 0.36 | ns
t cinsoutr  |MC Carry In to MC Sum Out Delay (Ripple) — 0.36 B 0.39 — 0.45 | ns
t cinsouTe  |MC Carry In to MC Sum Out Delay (Look Ahead) =, | 0.26 — | 0.28 — 0.32 | ns
Feed-thru
T PFU Feed-Thru Delay lL— |01 | — [o16] — [o18] ns
Distributed RAM
ttram co | Clock to RAM Oufput — (124 — [133 | — [ 153 ns
tiramap_ s |Address Setup Time -0.41 — |-040| — |-034| — ns
t RAMD_S Data Setup Time 0.21 — 0.22 — 0.25 — ns
t ramwe s | Write Enable Setup Time 0.45 — 0.46 — 0.53 — ns
t ramap_H  |Address Hold Time 0.58 — 0.60 — 0.69 — ns
t RAMD_H Data Hold Time 0.11 — | 0.1 — | 013 | — ns
t RamwE. 44> |Write EnabléHold Time 0.12 — 0.12 — 0.14 — ns
t ranmcPw  {Clock Palse Width (High or Lew) 2.91 — 3.00 — 3.45 — ns
t RAMADO Address to Output Delay — 0.86 — 0.93 — 1.07 ns
Register/Latch Delays
Registers
1 co Register Clock to Output Delay — 0.58 — 0.62 — 0.71 ns
t“s Register Setup Time (Data before Clock) 0.14 — 0.14 — 0.16 — ns
tH Register. Hold Time (Data after Clock) -012| — |-012| — |-0.10| — ns
tLce s RegisterClock Enable Setup Time 011} — |-011| — [-009| — ns
tLcE H Register Clock Enable Hold Time 0.11 — | 0.1 — | 013 | — ns
Latches
i co Latch Gate to Output Delay — | 009| — |010| — | 012 | ns
t s Latch Setup Time 014 | — | 014 | — | 016 | — ns
t H Latch Hold Time -012| — |-012| — |-0.10| — ns
tLLPD Latch Propagation Delay (Transparent Mode) — 0.09 — 0.10 — 0.12 ns
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ispXPGA Power Supply and NC Connections’ (Continued)

Signal

680-Ball fpBGA®

900-Ball fpBGA®

NC?

A3, B29, AWS3, AV3, AW11, AV11, AV29, AW29,
AW37, B3, AV37, C39, C38, AU39, AU38, AJ39,
AJ38, N38, N39, C2, C1, AU1, AU2, AJ2, AJ1, N2,
N1, B11, A11, A37, B37, A29

LFX500: A8, A9, A10, A11, A19, A20, A21, A22, B8, B9, B10, B11,
B19, B20, B21, B22, C1, C2, C11, C12, C19, C20, C23, D3, D10,
D11, D12, D19, D20, D21, D22, D23, E3, E5, E6, E10, E11, E12,
E21, E22, E25, E26, E28, E29, E30, F1/F2, F6,.E9, F10, F11, F12,
F21, F22, F25, F26, F29, F30, G1, G2, G8, G4, G7, G8, G9, G10,
G11, G12, G14, G15, G16, G17, G419, G20,G21, G22, G23, G24,
G25, G26, G27, G28, G29, G304HT, H2, H3,H44H5, H6, H7, H8,
H9, H10, H11, H12, H13, H144H15, H16, H17,"H18, H19, H20, H21,
H22, H23, H24, H27, H28, H29, H30, J1, J20W4, J5, J6, J7, J8, J9,
J10, J11, 412, J13, J14, J15pJ16,J17, J18,J19, J20, J21, J22, J23,
J24, J25, J26, J27, K6¢ K7, K8, K9, K10, K12, K13, K14, K15, K16,
K17, K18, K19, K21, K22, K23, K24, K25, L7, L8, L9422, | 23, L24,
M7, M8, M9, M10, M21, M22, M23, M24, N8, N9, N10, N21;,N22,
N23, P7, P8, P9; P10, P21,P22, P23, P24, R8,R9, R10, R21, R22,
R23, R24, R25, T6, T7, T8, 19, T10, T21, T22, T23,i[24, T25, U7,
U8, U9, U10, U21, U22, b23, U24, V8, VOV10, V21, V22 N/23, W7,
W8, W9, W10, W21, W22, W23, W24, W25, W26, Y3,Y4,Y5, Y6,
Y7, X8,¥9,Y¥22; Y23, Y24, Y25, Y26, Y27, Y28, AA4, AA5, AAG,
AA7,AA8, AA9, AA10, AA12, AA13)AAT4, AA15, AAT6, AA17,
AA18, AA19, AA2Y, AA22, AA23, AA24, AA25)AA26, AA27, AB1,
AB24AB4, AB5, AB6, AB7, AB8, AB9,/AB10, AB11, AB12, AB13,
AB14, AB15, AB16, AB17, AB18, AB19,"AB20, AB21, AB22, AB23,
AB24,AB25, AB26, AB27,,AC1; AC2, AC3, AC4, AC5, AC6, AC7,
AC8,’AC9, AC10, AC11, AC12, AC13JAC14, AC15, AC16, AC17’
AC18 AC19, AC204AC21, AC22, AC23, AC24, AC27, AC28, AC29,
AC30, AD1, AD2, AD7, AD8, AD9,AD10, AD11, AD12, AD14,
AD15, AD16, AD17, AD19, AD20,AD21, AD22, AD23, AD24, AD29,
AD30, AE6AE9, AE10,’AE11, AE12, AE19, AE20, AE21, AE22,
AE25, AE29, AE30, AE5, AF6, AF10, AF11, AF12, AF19, AF20,
AF21, AF22,AF25, AF26; AG10, AG11, AG12, AG19, AG20, AG21,
AG22,’AH11; AH12, AH19, AH20, AJ8, AJ9, AJ10, AJ11, AJ20,
AJ21)AJ22, AKB, AK9, AK10, AK11, AK20, AK21, AK22

LEX1200: AA22, AA23, AA24, AA25, AB23, AC24, T21, T22, T23,
124,725, U21, U22, U238, U24, V21, V22, V23, W21, W22, W23,
W24, Y22, Y23, Y24, AA16, AA17, AA18, AA19, AA21, AB16, AB17,
AB18,°AB19, AB20, AB21, AB22, AC16, AC17, AC18, AC19, AC20,
AC21,AC22, AC23, AD16, AD17, AD19, AD20, AD22, AD23, AD24,
AE22, AE25, AF25, AF26, AA10, AA12, AA13, AA14, AA15, AB10,
AB11, AB12, AB13, AB14, AB15, AB9, AC10, AC11, AC12, AC13,
AC14, AC15, AC8, AC9, AD11, AD12, AD14, AD15, AD7, ADS,
AD9, AE6, AE9, AF5, AF6, H24, J23, K22, K23, K24, K25, L22, L23,
L24, M21, M22, M23, M24, N21, N22, N23, P21, P22, P23, P24,
R21, R22, R23, R24, R25, AA6, AA7, AA8, AA9, AB8, AC7,T10, T6,
T7,7T8,T9, U10, U7, U8, U9, V10, V8, V9, W10, W7, W8, W9, Y7,
Y8, Y9, H5, H6, H7, J8, K6, K7, K8, K9, L7, L8, L9, M10, M7, M8,
M9, N10, N8, N9, P10, P7, P8, P9, R10, R8, R9, E25, E26, F22,
F25, G16, G17, G19, G20, G22, G23, G24, H16, H17, H18, H19,
H20, H21, H22, H23, J16, J17, J18, J19, J20, J21, J22, K16, K17,
K18, K19, K21, E5, E6, F6, F9, G11, G12, G14, G15, G7, G8, G9,
H10, H11, H12, H13, H14, H15, H8, H9, J10, J11, J12, J13, J14,
J15, J9, K10, K12, K13, K14, K15

1. All grounds must be electtically connected at the board level.

2. NC pins should not be connected to any active signals, Vg or GND.

3. Balls for GND, V¢ and Vcox are connected within the substrate to their respective common signals. Pin orientation A1 starts from the
upper left corner of the top side view with alphabetical order ascending vertically and numerical order ascending horizontally.
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ispXPGA Logic Signal Connections: 256-Ball fpBGA (Cont.)

LFX200 LFX125
256-fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved?| Signal Name Function sysHSI Reserved?
D16 BK5_I015 | HSI3A_SOUTN 72N/HSI3 BK5_1013 HSI1A_SOUTN 61N/HSI1
E13 BK5_1016 VREF5 73P/HSI3 BK5_1014 VREF5S 62P/HSI1
E14 BK5_1017 - 73N/HSI3 BK5_1015 - 62N/HSIH
E15 BK5_1018 HSI3B_SINP 74P/HSI3 BK5_1016 HS11B4SINP 63P/HSI1
- - = = GND (Bank 5) F =
D15 BK5_1019 HSI3B_SINN 74N/HSI3 BK5_1017 HSITB_SINN 63N/HSI1
C16 BK5_1022 | HSI3B_SOUTP 76P/HSI3 BK5_1020 HSIHB_SOUTP 65P/HSI1
= GND (Bank 5) = = = = =
B16 BK5_1023 | HSI3B_SOUTN 76N/HSI3 BK5_1021 HSI1B_SOUTN B65N/HSIH
D14 BK5_1024 - 77P/HSI3 BK5.1018 - 64P/HSI1
C15 BK5_1025 - 77N/HSI3 BK5 1019 - B4N/HSIH
C13 CFGO - - CFGO - -
A15 DONE - - DONE - -
Al4 PROGRAMb - - PROGRAMb - -
D12 BK6_I00 INITb 78P BK6_I00 INITb 66P
Cc12 BK6_IO1 CCLK 78N BK6_101 CCLK 66N
B14 BK6_l02 - 79P BKBwIO2 - 67P
- GND (Bank 6) - : - - =
B13 BK6_I03 - 79N BK6_103 - 67N
A13 BK6_104 CSb 80P BK6. 104 CSb 68P
- - - - GND (Bank 6) - -
A12 BK6_I0O5 Read 80N BK6_I05 READ 68N
D11 BK6406 DATA7 81P BK6_I06 DATA7 69P
C11 BK6_107 DATA6 81N BK6_I07 DATA6 69N
B12 BK6_108 - 82P BK6_108 - 70P
B11 BK6_109 VREF6 82N BK6_I109 VREF6 70N
D10 BK6_1010 DATAS 83P BK6_1010 DATA5 71P
- GND(Bank 6) - - - = =
C10 BK6_1011 DATA4 83N BK6_1011 DATA4 71N
- - < - GND (Bank 6) - -
Al BK6_1014 DATAS 85P BK6_1014 DATA3 73P
A10 BK641015 DATA2 85N BK6_1015 DATA2 73N
D9 BK6_1016 - 86P BK6_1016 - 74P
C9 BK6_1017 - 86N BK6_1017 - 74N
B10 BK6_1018 DATA1 87P BK6_1018 DATA1 75P
- GND (Bank 6) - - GND (Bank 6) - -
B9 BK6_1019 DATAOQ 87N BK6_1019 DATAO 75N
E9 BK6_1020 - 88P BK6_1020 - 76P
E8 BK6_1021 - 88N BK6_1021 - 76N
- GND (Bank 6) - - - - -
= GND (Bank 7) - = = = =
D8 BK7_I00 - 91P BK7_I00 - 77P
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ispXPGA Family Data Sheet

ispXPGA Logic Signal Connections: 256-Ball fpBGA (Cont.)

LFX200 LFX125
256-fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved?| Signal Name Function sysHSI Reserved?
C8 BK7_IO1 - 91N BK7_IO1 - 77N
B8 BK7_l02 - 92P BK7_l02 - 78P
B7 BK7_I03 - 92N BK7_I03 - 78N
A9 BK7_l06 - 94P BK7_l104 P 79P
= GND (Bank 7) - - - - -
A8 BK7_I07 - 94N BK7_I05 - 79N
C7 BK7_1010 - 96P BK7_l106 - 80P
D7 BK7_IO11 - 96N BK7_I07 - 80N
D6 BK7_l012 - 97P BK7_108 - 81P
- - = = GND (Bank 7) - -
C6 BK7_1013 - 97N BK7_ 109 - 81N
B6 BK7_1014 - 98P BK7:1010 - 82P
- GND (Bank 7) - - - - -
B5 BK7_1015 - 98N BK7_1011 - 82N
A7 BK7_1016 VREF7 99P BK7_1012 VREF7 83P
A6 BK7_1017 - 99N BK7_1013 - 83N
D5 BK7_1018 - 100P BK721014 - 84P
C5 BK7_1019 - 100N BK7_1015 - 84N
A5 BK7_1020 - 101P BK7_1016 - 85P
= = = = GND (Bank 7) - -
A4 BK7_1021 - 101N BK7:1017 - 85N
B4 BK7_1022 - 102P BK7_1018 - 86P
= GND (Bank 7) = B = = =
B3 BK7:1023 - 102N BK7_1019 - 86N
A3 TDO - - TDO - -
A2 VCCJ - - VCCJ - -
C4 TDI - - TDI - -

1. Not available for differential pairs.

2. If a'sysHSI Blockds used, the indicated sysHSI réserved pins are unavailable for general purpose I/O use.
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ispXPGA Logic Signal Connections: 516-Ball fpBGA

LFX500 LFX200 LFX125
LVDS Pair/ LVDS Pair/ LVDS Pair/
516-Ball Second sysHSI Second sysHSI Second sysHSI
BGA Ball Signal Name Function Reserved' | Signal Name Function Reserved' | Signal Name Function Reserved'
E4 BKO_IO0 oP BKO_IO0 OP/HSIO NC
D3 BKO_IO1 ON BKO_IO1 ON/HSI0 NC -
E3 BKO_I02 HSIOA_SOUTP 1P/HSIO BKO_I02 HSIOA_SOUTP 1P/HSIO BKOLIOO HSIOA_SQUTP oP
GND (Bank 0) GND (Bank 0) -
F3 BKO_IO3 HSIOA_SOUTN 1N/HSI0 BKO_IO3 HSIOA_SOUTN 1N/HSI0 BK0_4O1 HSIOA_SOUTN ON
c2 BKO_IO4 2P/HSI0 BKO_IO4 2P/HSIO BKO_IO2 1P/HSIO
B1 BKO_IO5 2N/HSI0 BKO_IO5 2N/HSI0 BKO_103 1N/HSI0
G4 BKO_IO6 HSIOA_SINP 3P/HSIO BKO_IO6 HSIOA_SINP 3P/HSI0 BKO_I04 HSIOA_SINP 2P/HSIO
GND (Bank 0) p
G3 BKO_IO7 HSIOA_SINN 3N/HSI0 BKO_IO7 HSIOA_SINN SN/HSIO BKO_IO5 HSIOA_SINN 2N/HSI0
C1 BKO_IO8 4P/HSI0 BKO_IO8 4P/HSI0 BKO_IO6 8P/HSI0
D2 BKO_I09 VREFO 4N/HSI0 BKO_I09 VREFO 4N/HSIQ BKO_IO7 VREFO 3N/HSI0
H4 BKO_IO10 HSI0B_SOUTP 5P/HSIO BKO_IO10 HSI10B_SQUTP 5P/HSI0 BKO_IO8 HSI0B_SOUTP 4P/HSI0
GND (Bank 0) GND (Bank 0) -
H3 BKO_IO11 HSIOB_SOUTN 5N/HSI0 BKO_IO1d HSI0B_SOUTN 5N/HSI0 BKO_IO9 HSIOB_SOUTN 4N/HSI0
D1 BKO_IO12 6P/HSIO BKO_IO12 6P/HSIO BKO_IO10 5P/HSIO
E1 BKO_IO13 6N/HSI0 BKO_IO13 J 6N/HSIQ BKOLIO11 5N/HSI0
E2 BKO_IO14 HSIOB_SINP 7P/HSIO BKO_IO14 HSIOB_SINP 7P/HSIO BKO1012 HSIOB_SINP 6P/HSIO
- GND, (Bank 0)
F2 BKO_IO15 HSIOB_SINN 7N/HSI0 BKO_I©15 HSIOB_SINN 7N/HSI0 BKO_1013 HSIOB_SINN 6N/HSI0
G2 BKO_IO16 8P/HSI0 NC NC
F1 BKO_IO17 8N/HSI0 NC = NC
J3 BKO_IO18 HSIHA_SOUTP 9P NC = NC
GND (Bank 0)
K3 BKO_IO19 HSIHA_SOUTN ON NC b NC
K4 BKO_I1020 z 10P NC Q NC
L4 BKO_I1021 10N NC - NC
H2 BKO0_I022 HSHA2SINP 11P NC NC
J2 BKO_I1023 HSIA_SINN 11N NC NC
G1 BKO_I1024 “ 12P NC NC
H1 BKO_I1025 4 12N NC NC
L3 BK0.1026 HSI1B_SOUTP 18P NC NC
GND (Bank,0)
M3 BKO_l027 HSI1B_SOUTN 13N NC NC
K2 BKO_1028 14P NC NC
L2 BKO_1029 14N NC NC
K1 BKO_I030 HSIB_SINP 15P NC NC
L1 BKO_IO31 HSHB_SINN 15N NC NC
M2 BKO0_I032 16P BKO_IO16 8P NC
M1 BKOLIO33 & 16N BKO_IO17 8N NC -
N3 BKO0_1034 PLL_FBKO 17P BKO_IO18 PLL_FBKO 9P BKO_IO14 PLL_FBKO 7P/HSIO
GND (Bank 0) GND (Bank 0)
N4 BKO_IO35 PLL_RST1 17N BKO_IO19 PLL_RST1 9N BKO_IO15 PLL_RST1 7N/HSI0
N2 BKO_IO36 18P BKO0_I020 10P BKO_IO16 8P/HSIO
N1 BKO_IO37 PLL_FBK1 18N BKO_I021 PLL_FBK1 10N BKO_IO17 PLL_FBK1 8N/HSI0
P1 BKO_I0O38 PLL_RSTO 19P BKO_I022 PLL_RSTO 11P BKO_IO18 PLL_RSTO 9P
GND (Bank 0)
R1 BKO_IO39 19N BKO_I1023 11N BKO_IO19 9N
P3 BKO_I040 CLK_OUTO 20P BKO_I024 CLK_OUTO 12P BKO_I020 CLK_OUTO 10P
GND (Bank 0)
P2 BKO_I1041 CLK_OUT1 20N BKO_I025 CLK_OUT1 12N BKO_I021 CLK_OUT1 10N
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ispXPGA Logic Signal Connections: 516-Ball fpBGA (Cont.)

LFX500 LFX200 LFX125
LVDS Pair/ LVDS Pair/ LVDS Pair/
516-Ball Second sysHSI Second sysHSI Second sysHSI
BGA Ball Signal Name Function Reserved' Signal Name Function Reserved' Signal Name Function Reserved'
AJ25 BK3_I032 79P NC NC
AG24 BK3_I033 79N NC NC =
AK26 BK3_1034 80P BK3_1020 49P BK3 1016 41P
GND (Bank 3) =
AH25 BK3_I035 80N BK3_l021 49N BK3_1017 41N
AJ26 BK3_1036 81P BK3_l022 50P BK3_ 1018 42P
GND (Bank 3) -
AH26 BK3_1037 81N BK3_1023 50N BK3_IO19 42N
AK27 BK3_1038 82P NC 5 NC
GND (Bank 3) - L
AJ27 BK3_1039 82N NC - NC o
AG26 BK3_1040 83P BK3_1024 51P BK3_1020 - 43P
AH27 BK3_l041 83N BK3_1025 S 51N BK3_l021 43N
AK28 GSR GSR GSR
AJ28 DXP - - DXP - - DXP - -
AK29 DXN - - DXN - - DXN - -
AH29 BK4_I100 - 84P BK4_100 2 52P/HSI2 BK4. 100 - 44P
AG28 BK4_IO1 - 84N BK4_101 4 52N/HSI2 BK4_IO1 - 44N
AF27 BK4_102 - 85P/HSI3 NC - = NC - -
GND (Bank 4) - - -
AF28 BK4_103 85N/HSI3 NC NC
AJ30 BK4_l04 86P/HSI3 NC - NC
AH30 BK4_I05 86N/HSI3 NC - NC
AG29 BK4_106 87P/HSI3 NC NC
AF29 BK4_107 4 87N/HSI3 NC NC
AE28 BK4_108 s 88P/HSI3 NC - NC
AD27 BK4_I109 88N/HSI3 NC = NC
AG30 BK4_1010 HSI3A, SINP 89P/HSI3 BK4_102 HSI2A_SINP 53P/HSI2 BK4_102 45P
GND (Bank'4) GND (Bank 4)
AF30 BK4_lO11 HSI3A_SINN 89N/HSI3 BK4_I03 HSI2A_SINN 53N/HSI2 BK4_I03 45N
AD28 BK4_1012 P 90P/HSI3 BK4_104 54P/HSI2 BK4_l0O4 46P
- - - GND (Bank 4)
AC27 BK4_1013 90N/HSI3 BK4_l05 54N/HSI2 BK4_l05 46N
AE29 BK4_1014 | HSI3A_SOUTP. 91P/HSI3 BK4_106 HSI2A_SOUTP 55P/HSI2 NC
AE30 BK4LI©15 | HSIBA_SQUTN 91N/HSI3 BK4_I07 HSI2A_SOUTN 55N/HSI2 NC
AD29 BK4_1016 92P/HSI3 BK4_108 56P/HSI2 BK4_106 47P
AD30 BK4_I1017 VREF4 92N/HSI3 BK4_109 VREF4 56N/HSI2 BK4_107 VREF4 47N
AC28 BK4_1018 HSIBB_SINP 93P BK4_l010 HSI2B_SINP 57P/HSI2 NC
- GND (Bank#) GND (Bank 4)
AB28 BK4.4019 HSI3B, SINN 93N BK4_1011 HSI2B_SINN 57N/HSI2 NC
AA27 BK4_1020 PLL_RST4 94P BK4_lO12 PLL_RST4 58P/HSI2 BK4_108 PLL_RST4 48P
AB29 BK4_l021 PLL RST5 94N BK4_1013 PLL_RST5 58N/HSI2 BK4_I09 PLL_RST5 48N
AC29 BK4_l022 HSI3B_SOUTP 95P BK4_lO14 HSI2B_SOUTP 59P/HSI2 BK4_1010 49P
AC30 BK4_1023 | HSI3B_SOUTN 95N BK4_1015 | HSI2B_SOUTN 59N/HSI2 BK4_l011 49N
AA28 BK4_1024 96P NC NC
Y27 BK4_1025 96N NC NC
Y28 BK4_1026 97P NC NC
GND (Bank 4)
AA29 BK4_1027 97N NC NC
Y29 BK4_1028 98P BK4_lO16 60P BK4_lO12 50P
GND (Bank 4)
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ispXPGA Logic Signal Connections: 516-Ball fpBGA (Cont.)

LFX500 LFX200 LFX125
LVDS Pair/ LVDS Pair/ LVDS Pair/
516-Ball Second sysHSI Second sysHSI Second sysHSI
BGA Ball Signal Name Function Reserved' Signal Name Function Reserved' Signal Name Function Reserved'
D21 BK6_1020 - 136P BK6_108 - 82P BK6_108 - 70P
C21 BK6_l021 VREF6 136N BK6_I09 VREF6 82N BK6_109 VREF6 70N
B21 BK6_l022 DATAS 137P BK6_lO010 DATAS 83P BK6_ 4010 DATAS 71P

= = = = GND (Bank 6) = = y = =
A21 BK6_1023 DATA4 137N BK6_lO11 DATA4 83N BK6_1011 DATA4 71N
D20 BK6_1024 - 138P BK6_lO12 - 84P BK6_IO12 - 72P

- - - - - - - GND (Bank6) - -
C20 BK6_1025 - 138N BK6_1013 - 84N BK6_1013 - 72N
B20 BK6_1026 DATA3 139P BK6_lO14 DATA3 85P BK6. 1014 DATAS3 73P

- GND (Bank 6) - - - - - - - L
A20 BK6_1027 DATA2 139N BK6_l015 DATA2 85N BK6_l015 DATA2 73N
C19 BK6_1028 - 140P BK6_l016 86P BK6_l016 - 74P
B19 BK6_1029 - 140N BK6_lO017 86N BK6_IO17 - 74N
A19 BK6_I030 DATA1 141P BK6_1018 DATA1 87P BK6LIO18 DATAA 75P

- - - - GND (Bank®) - - GND (Bank 6) - -
A18 BK6_lO31 DATAO 141N BK6_lO19 DATAO 87N BK6_I019 DATAO 75N
D18 BK6_l032 - 142P BK6_1020 88P BK6.1020 - 76P
Cc18 BK6_1033 - 142N BK6_1021 88N BK6_1021 - 76N
B18 BK6_l034 - 143P BK6_1022 89P NC - -

- GND (Bank 6) - - - - - - - -
C17 BK6_1035 - 143N BK6_1023 89N NC - -
B17 BK6_1036 - 144pP NC - - NC - -
A17 BK6_1037 - 144N NC - - NC - -
D16 BK6_1038 - 145P NC - - NC - -
C16 BK6_1039 4 145N NC - - NC - -
B16 BK6_1040 s 146P BK6_1024 - 90P NC - -
A16 BK6_1041 - 146N BK6_1025 = 90N NC - -

- GND (Bank 8) - - GND (Bank,6) - - - - -

= GND (Bank'7) = = GND (Bank 7) = = = = =
A15 BK7_I00 - 147P BK7_I00 - 91P BK7_I00 - 77P
B15 BK7_IO1 < 147N BK7_IO1 - 91N BK7_IO1 - 77N
C15 BKZ._102 - 148P BK7_102 - 92P BK7_l02 - 78P

- - - - - - - GND (Bank 7) - -
D15 BK7_103 - 148N BK7_103 - 92N BK7_103 - 78N
A14 BK7_104 - 149P BK7_l04 - 93P BK7_I04 - 79P
B14 BK7_IO5 - 149N BK7_I05 - 93N BK7_I05 - 79N
Cl4 BK7_l06 - 150P BK7_l06 - 94P NC - -

= GND (Bank 7) = = GND (Bank 7) = = = = =
A18 BK7_I07 - 150N BK7_IO07 - 94N NC - -
B13 BK74108 h 151P BK7_108 - 95P NC - -
C13 BK7_109 = 151N BK7_I109 - 95N NC - -
D13 BK7_lO010 - 152P BK7_l010 - 96P BK7_I06 - 80P
B12 BK7_lO11 - 152N BK7_lO11 - 96N BK7_I07 - 80N
C12 BK7_l012 - 153P BK7_lO012 - 97P BK7_108 - 81P

- - - - - - - GND (Bank 7) - -
Al12 BK7_1013 - 153N BK7_1013 97N BK7_I09 - 81N
A11 BK7_1014 - 154P BK7_1014 - 98P BK7_l1010 - 82P

- GND (Bank 7) - - GND (Bank 7) - - - - -
B11 BK7_l015 - 154N BK7_l015 - 98N BK7_lO11 - 82N
Ci1 BK7_lO16 - 155P NC - - NC - -
D11 BK7_l017 - 155N NC - - NC - -
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ispXPGA Logic Signal Connections: 680-Ball fpBGA

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
Cc4 BKO_IO0 - oP
B4 BKO_IO1 - ON
E6 BKO_IO2 - 1P
- GND (Bank 0) -
D6 BKO_IO3 - 1N
A4 BKO_IO4 - 2P
ES8 BKO_IO5 - 2N
C5 BKO_IO6 HSIOA_SOUTP 3P
C6 BKO_IO7 HSIOA_SOUTN 3N
A6 BKO0_IO8 - 4P
A5 BKO_IO9 - 4N
B6 BKO_IO10 HSIOA_SINP 5P/HSIO
- GND (Bank 0) - -
B5 BKO0_IO11 HSIOA_SINN 5N/HSI0
B7 BKO0_lO12 VREFO 6P/HSIO
A7 BK0_IO13 - 6N/HSI0
D8 BKO_IO14 HS|0B__SOUTP 7P/HSI0
D7 BKO_IO15 HSIOB_SOUTN 7N/HSI0
D9 BK0_lO16 - 8P/HSIO
E10 BKO_IO17 - 8N/HSIO
Ccs8 BKQO_IO18 HSIOB_SINP 9P/HSIO
= GND{(Bank 0) - B
Cc7 BKO0_1019 HSIOB_SINN 9N/HSIO
A8 BKO_1020 - 10P/HSI0
A9 BK04021 - 10N/HSIO
C9 BKO_1022 HSIHA_SOUTP 11P/HSIO
B8 BKO0_1023 HSIHA_SOUTN 11N/HSI0
B9 BK0_lO024 - 12P/HSIO
B10 BKO0_lO25 - 12N/HSI0
D11 BK0_I026 HSI1A_SINP 13P/HSI1
- GND (Bank 0) - -
D10 BKOLIO27 HSI1A_SINN 13N/HSI1
A10 BK0 1028 - 14P/HSI1
C12 BKO_1029 - 14N/HSIH
D12 BKO_1030 HSI1B_SOUTP 15P/HSI1
C11 BKO0_IO31 HSI1B_SOUTN 15N/HSIH
A12 BKO0_1032 - 16P/HSI1
A13 BKO0_IO33 - 16N/HSIH
B13 BKO0_1034 HSI1B_SINP 17P/HSI1
- GND (Bank 0) - -
B12 BKO0_IO35 HSI1B_SINN 17N/HSH
E14 BKO0_IO36 - 18P/HSI1
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
AU6 BK5_1050 HSI9B_SINP 180P/HSI9
- GND (Bank 5) - -
AV6 BK5_I051 HSI9B_SINN 180N/HSI9
AR8 BK5_l052 - 181R
AT7 BK5_1053 - 181N
AU5 BK5_l054 HSI9B_SOUTP 182P
AV5 BK5_I055 HSI9B_SOUTN 182N
AW5 BK5_1056 - 183P
AW4 BK5_1057 - 183N
AT6 BK5_1058 - 184P
- GND (Bank 5) - -
AV4 BK5_1059 - 184N
AR6 BK5_1060 - 185P
AU4 BK5_1061 - 185N
AT1 CFGO - -
AT3 DONE - -
AT2 PROGRAMb - -
AP4 BK6_100 INITb 186P
AP5 BK6_lO1 CCLK 186N
AR3 BK6_102 - 187P
= GND (Bank'6) - B
AR2 BK6_103 - 187N
AP3 BK6_104 CSb 188P
AR1 BK6_105 Read 188N
AP2 BK6.406 - 189P
AP1 BK6_ 107 - 189N
AN4 BK6_108 - 190P
AM5 BK6_109 - 190N
AN3 BK6_1010 - 191P
s GND (Bank 6) - B
AN2 BK6-1011 - 191N
AM4 BK6,.1012 VREF6 192P
AM3 BK6.1013 - 192N
AN1 BK6_1014 - 193P
AM2 BK6_1015 - 193N
AL4 BK6_1016 - 194P
AK5 BK6_I017 - 194N
AM1 BK6_1018 - 195P
- GND (Bank 6) - -
AK4 BK6_1019 - 195N
AL3 BK6_1020 - 196P
AL2 BK6_1021 - 196N
AL1 BK6_l022 - 197P
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ispXPGA Logic Signal Connections: 900-Ball fpBGA (Cont.)

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved'
- - - - GND (Bank 1) - -
T BK1_IO1 CLK_OUT3 31N BK1_IO1 CLK_OUT3 21N
u2 BK1_102 SS_CLKOUTOP 32P BK1_102 SSLCLKOUTOP 22P
= GND (Bank 1) - - - - -
U1 BK1_103 SS_CLKOUTON 32N BK1_103 SS/CLKOUTON 22N
us BK1_IO4 PLL_FBK2 33P BK1_104 PLL_FBK2 23P
u4 BK1_IO5 PLL_FBK3 33N BK1_lO5 PLL”FBK3 23N
Vi1 BK1_lO6 SS_CLKINOP 34P BK1_1010 SS_CLKINOP 26P
V2 BK1_IO7 SS_CLKINON 34N BK1_1011 SS_CLKINON 26N
us BK1_108 - 35P BK1_l012 - 27P
ué BK1_109 - 35N BK1_1013 - 27N
V4 BK1_IO10 - 36P BK?_106 - 24P
= GND (Bank 1) = . GND (Bank 1) = =
V3 BK1_IO11 - 36N BK1_IO7 - 24N
V6 BK1_IO12 PLL_RST2 37P BK1_1020 PLL«RST2 31P
V7 BK1_1013 PLL_RST3 37N BK11024 PLL_RST3 31N
Wi1 BK1_lO014 2 38P BK1108 - 25P
w2 BK1_IO15 - 38N BK1.109 - 25N
W3 BK1_lO16 = 39P BK1_1014 - 28P
- - S = GND (Bank 1) - -
w4 BK1_IO17 - 39N BK?t_lO15 - 28N
W5 BK1_1018 - 40P BK1_lO16 - 29P
- GND'(Bank 1) - - - - -
W6 BK1_lO19 - 40N BK1_IO17 - 29N
Y6 BK1_1020 - 41P/HSI3 NC - -
Y5 BK1_1021 - 44N/HSI3 NC - -
Y4 BK1L 1022 - 42P/HSI3 NC - -
Y3 BK1_1023 - 42N/HSI3 NC - -
AA5 BK1_1024 - 43P/HSI3 NC - -
AA4 BK1_1025 - 43N/HSI3 NC - -
Y2 BK1_1026 HSI3A SOUTP 44P/HSI3 BK1_1018 HSI2A_SOUTP 30P
- GND,(Bank 1) - - - - -
Y1 BK1_1027 HSI3A_SOUTN 44N/HSI3 BK1_1019 HSI2A_SOUTN 30N
AB7 BK1_1028 - 45P/HSI3 NC - -
ABG6 BK1.1029 - 45N/HSI3 NC - -
AA2 BK121030 HSI3A_SINP 46P/HSI3 BK1_1022 HSI2A_SINP 32P
= = = = GND (Bank 1) - -
AA1 BK1_lO31 HSI3A_SINN 46N/HSI3 BK1_1023 HSI2A_SINN 32N
AB5 BK1_1032 - 47P/HSI3 NC - -
AB4 BK1_1033 - 47N/HSI3 NC - -
AB2 BK1_1034 HSI3B_SOUTP 48P/HSI3 NC - -

GND (Bank 1)
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ispXPGA Logic Signal Connections: 900-Ball fpBGA (Cont.)

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved'
F10 BK7_1036 - 235P NC - -
G10 BK7_1037 - 235N NC - -
A8 BK7_1038 - 236P NC - -
B8 BK7_1039 - 236N NC = -
D9 BK7_1040 - 237P BK7_1022 - 158P
- - - - GND (Bank 7) - -
E9 BK7_1041 - 237N BK7_1023 - 158N
A7 BK7_1042 - 238P BK7_1024 - 159P
- GND (Bank 7) - - - -
B7 BK7_1043 - 238N BK7_1025 - 159N
(0F:] BK7_1044 - 239P, BK7_1026 - 160P
D8 BK7_1045 - 239N BK7 1027 - 160N
A6 BK7_1046 - 240P BK7_1021 = 157N
B6 BK7_1047 VREF7 240N BK7_1020 VREF7 157P
E8 BK7_1048 - 241P BK7_1028 - 161P
F8 BK7_1049 - 241N BK7 1029 - 161N
Cc7 BK7_1050 a 242P BK7_1080 - 162P
- GND (Bank 7) = - GND (Bank.7) = =
D7 BK7_lO51 = 242N BK7_1081 - 162N
E7 BK7_1052 - 243P BK7_1032 - 163P
F7 BK7_IO53 - 243N BK7_I033 - 163N
A5 BK7_1054 - 244P BK7_1034 - 164P
B5 BK7 1055 - 244N BK7_1035 - 164N
C6 BK7_lO56 - 245P BK7_1036 - 165P
D6 BK7_lIO57. - 245N BK7_1037 - 165N
D5 BK7_1058 s 246P BK7_1038 - 166P
- GND4(Bank 7) - - GND (Bank 7) - -
C5 BK7_1059 - 246N BK7_1039 - 166N
B4 BK7_1060 : 247P BK7_1040 - 167P
A4 BK7_IO61 - 247N BK7_1041 - 167N
A3 TDO - - TDO - -
B3 VCCJ - - VCCJ - -
C4 TDI - - TDI - -

1. If a sysHSI Block is used, the indicated sysHSI reserved pins are unavailable for general purpose 1/O use.
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Part Number Description
LEX XXXX X X —XX XXXXX X

Device Family j L Grade

LFX C = Commercial

Gates | = Industrial

125 = 139K Gates — Package

200 = 210K Gates F256 = 256-Ball(fpBGA

500 = 476K Gates FH516 = 516-Ball TpBGA (with Heat Spreader)

1200 = 1.25M Gates' F516 = 516-Ball f{pBGA (without Heat Spreader)
FE680 =/680-BallfpSBGA

sysHSI Support Fo0d's 900:Ball PBGA

Blank = Supports sysHSI Fi256 Siead-Free 256-BalkfoBGA

E = No sysHSI Support FNO0O = Lead-Free 900-Ball foBGA2

Power Supply Voltage —————— Speed

B =2.5/3.3V 5 ="Fastest

C=1.8V 4
3 = Slowest

1. Discontinued via PCN #03A-10.
2. Select products only. See Ordering Information tables below for specific support.

Ordering Information
Conventional Packaging

Commercial
Part Number Gates Voltage Speed Grade Package Balls
LFX125B-05F256C 139K 2.5/3.3 -5 fpBGA 256
LFX125B-04F256C 139K 2.5/3.8 -4 fpBGA 256
LFX125B-03F256C 139K 2.5/3.3 -3 fpBGA 256
LFX125C-04F256C 139K 1.8 -4 fpBGA 256
LFX125G-03F256C 139K 1.8 -3 fpBGA 256
LFX125B-05F516C 139K 2.5/3.3 -5 fpBGA 516
LFX125B=04F516C 139K 2.5/3.3 -4 fpBGA 516
LFX125B-03F516C 139K 2.5/3.3 -3 fpBGA 516
LFX125C-04F516C 139K 1.8 -4 fpBGA 516
LFX125C-03F516C 139K 1.8 -3 fpBGA 516
LFX125B-05FH516C’ 139K 2.5/3.3 -5 fpBGA 516
LFX125B-04FH516C! 139K 2.5/3.3 -4 fpBGA 516
LFX125B-03FH516C' 139K 2.5/3.3 -3 fpBGA 516
LFX125C-04FH516C' 139K 1.8 -4 fpBGA 516
LFX125C-03FH516C' 139K 1.8 -3 fpBGA 516
LFX200B-05F256C 210K 2.5/3.3 -5 fpBGA 256
LFX200B-04F256C 210K 2.5/3.3 -4 fpBGA 256
LFX200B-03F256C 210K 2.5/3.3 -3 fpBGA 256
LFX200C-04F256C 210K 1.8 -4 fpBGA 256
LFX200C-03F256C 210K 1.8 -3 fpBGA 256
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“E-Series” Industrial (Cont.)

Part Number Gates Voltage Speed Grade Package Balls
LFX1200EB-04F90012 1.25M 2.5/3.3 -4 fpBGA 900
LFX1200EB-03F90012 1.25M 2.5/3.3 -3 fpBGA 900
LFX1200EC-03F900I? 1.25M 1.8 -3 fpBGA 900
LFX1200EB-04FE680I? 1.25M 2.5/3.3 -4 fpSBGA 680
LFX1200EB-03FE680I? 1.25M 2.5/3.3 -3 fpPSBGA 680
LFX1200EC-03FE680I2 1.25M 1.8 -3 fpSBGA 680

1. FH516 package was converted to F516 via PCN #09A-08.
2. Discontinued via PCN #03A-10.

Lead-Free Packaging

Commercial
Part Number Gates Voltage Speed Grade Package Balls
LFX125B-05FN256C 139K 2.5/3.3 -5 Lead-Free fpBGA 256
LFX125B-04FN256C 139K 2.5/3.3 -4 Lead-FréexfpBGA 256
LFX125B-03FN256C 139K 2.5/3.3 -3 Lead-Free fpBGA 256
LFX125C-04FN256C 139K 1.8 -4 Lead-Free fpBGA 256
LFX125C-03FN256C 139K 1.8 -3 Lead-Free fpBGA 256
LFX200B-05FN256C 210K 2:5/3.3 -5 Lead-Free fpBGA 256
LFX200B-04FN256C 210K 2.5/3:3 -4 Lead-Free fpBGA 256
LFX200B-03FN256C 210K 2.5/3.8 -3 Lead-Free fpBGA 256
LFX200C-04FN256C 210K 1.8 -4 Lead-Free fpBGA 256
LFX200C-03FN256C 210K 1.8 -3 Lead-Free fpBGA 256
LFX500B-05FN900C 476K 2.5/3.3 -5 Lead-Free fpBGA 900
LFX500B-04FN900C 476K 2.5/3.3 -4 Lead-Free fpBGA 900
LFX500B-03FN900C 476K 2.5/3.3 -3 Lead-Free fpBGA 900
LFX500C-04FN900G 476K 1.8 -4 Lead-Free fpBGA 900
LFX500C-03FN900C 476K 1.8 -3 Lead-Free fpBGA 900

“E-Series” Commercial

Part Number Gates Voltage Speed Grade Package Balls
LFX125EB-05FN256C 139K 2.5/3.3 -5 Lead-Free fpBGA 256
LEX125EB-04FN256C 139K 2.5/3.3 -4 Lead-Free fpBGA 256
LFX125EB-03FN256C 139K 2.5/3.3 -3 Lead-Free fpBGA 256
LFX125EC-04FN256C 139K 1.8 -4 Lead-Free fpBGA 256
LFX125EC-03FN256C 139K 1.8 -3 Lead-Free fpBGA 256
LFX200EB-05FN256C 210K 2.5/3.3 -5 Lead-Free fpBGA 256
LFX200EB-04FN256C 210K 2.5/3.3 -4 Lead-Free fpBGA 256
LFX200EB-03FN256C 210K 2.5/3.3 -3 Lead-Free fpBGA 256
LFX200EC-04FN256C 210K 1.8 -4 Lead-Free fpBGA 256
LFX200EC-03FN256C 210K 1.8 -3 Lead-Free fpBGA 256
LFX500EB-05FN900C 476K 2.5/3.3 -5 Lead-Free fpBGA 900
LFX500EB-04FN900C 476K 2.5/3.3 -4 Lead-Free fpBGA 900
LFX500EB-03FN900C 476K 2.5/3.3 -3 Lead-Free fpBGA 900
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