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Lattice Semiconductor ispXPGA Family Data Sheet

ispXPGA Family Overview

The ispXPGA family of devices provides the ideal vehicle for the creation of high-performance logic designs that
are both non-volatile and infinitely re-programmable. Other FPGA solutions force a compromise, being either re-
programmable or non-volatile. This family couples this capability with a mainstream architecture containing the fea-
tures required for today’s system-level design.

The ispXPGA family is available in two options. The standard device supports sysHSI capability for ultra fast serial
communications while the lower-cost “E-Series” supports the same high-performancé FPGA fabrictwithout the sys-
HSI Block.

Electrically Erasable CMOS (E2CMOS) memory cells provide the ispXPGA family. with’ non-volatile capability.
These allow logic to be functional microseconds after power is applied, allowing easy interfacing in many applica-
tions. This capability also means that expensive external configuration memories are not required andthatdesigns
can be secured from unauthorized read back. Internal SRAM cells allow, the device to be infinitely. reconfigured if
desired. Both the SRAM and E?CMOS cells can be programmed andverified through the IEEE)1532'industry stan-
dard. Additionally, the SRAM cells can be configured and read-back through the sysCONFEIG™ peripheral port.

The family spans the density and I/O range required for the majority of today’s logic designs, 139K40"1.25M func-
tional gates and 160 to 496 1/0. The devices are available for©®peration from 1.8V, 2.5V, and 3.8V power supplies,
providing easy integration into the overall system.

System-level design needs are met throughthe incerporation of sysMEM\dual-pert¢memory blocks, syslO
advanced 1/0O support, and sysCLOCK Phasé Locked Loops (PLLs). High-speed serial communications are sup-
ported through multiple sysHSI blocks, which provide clock data recovery (CDR) and serialization/de-serialization
(SERDES).

The ispLEVER™ design tool from Iatticerallows easy implementation of designs using the ispXPGA product. Syn-
thesis library support is available ,for major logic synthesis, tools. The ispLEVER tool takes the output from these
common synthesis packagesfand place and routes the design in thenispXPGA product. The tool supports floor
planning and the management of othér constraints within the device. The tool also provides outputs to common
timing analysis tools fordiming analysis.

To increase designer productivity, Lattice provides a vatiety of,pre-designed modules referred to as IP cores for the
ispXPGA product. These IP cofes allow designers to concentrate on the unique portions of their design while using
pre-designed,blocks to implément standard functions such as bus interfaces, standard communication interfaces,
and memory-controllers,

Through thewuse of advanced technology and innovative architecture the ispXPGA FPGA devices provide design-
ers with,excellent speed performance. Although design dependent, many typical designs can run at over 150MHz.
Certain‘designs can run at over 300MHz. Table 2 details the performance of several building blocks commonly
used.by logic designers.

Table 2. ispXPGA Speed Performance for Typical Building Blocks

Function Performance
8:1 Asynch MUX 150 MHz
1:32 Asynch Demultiplexer 125 MHz
8 x 8 2-LL Pipelined Multiplier 225 MHz
32-bit Up/Down Counter 290 MHz
32-bit Shift Register 360 MHz
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Figure 2. ispXPGA PFU
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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
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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
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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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Memory

The ispXPGA architecture provides a large amount of resources for memory intensive applications. Embedded
Block RAMs (EBRs) are available to complement the Distributed Memory that is configured in the PFUs (see Look-
Up Table -Distributed Memory Mode in the PFU section above). Each memory element can be configured as RAM
or ROM. Additionally, the internal logic of the device can be used to configure the memory€lements as FIFO and
other storage types. These EBRs are referred to as sysMEM blocks. Refer to Table 1 for memoryaresources per
device.

sysMEM Blocks

The sysMEM blocks are organized in columns distributed throughout the device. Each EBR contains 4.6K bits of
dual-port RAM with dedicated control, address, and data lines for each port. Each column of sysMEM blocks has
dedicated address and control lines that can be used by each block separately or cascaded to formdarger, memory
elements. The memory cells are symmetrical and contain two sets ©fjidentical cantrol signals.«Each port has a
read/write clock, clock enable, write enable, and output enable. Figdre 12 illustrates the sysMEM block.

The ispXPGA memory block can operate as single-port or dual-port RAM. Supported configurations are:

8 bits data / 1 bit pafity)
16 bits data / 2 hits parity)
8 bits data / 1 bit parity)
16 bits data? 2 bits parity)

* 512 x 9 bits single-port
* 256 x 18 bits single-port
* 512 x 9 bits dual-port

* 256 x18 bits dual-port

Py

The data widths of “9” and “18” are ideal for applications where parity istnéeessaryaThis allows 9 data bits, 8 data
bits plus a parity bit, 18 data bits, or 16 data bits plus,two parity bits. Fhe logic for'generating and checking the par-
ity must be customized separately.

Figure 12. sysMEM Block Diagram

ADDRA ﬂ — ADDRB
DATAA" iy <l DATAB
CLKA /~——p ¢— CLKB
sysMEM Block
CEA ——P ‘¢—  CEB
WEA ———F—b «— WEB
OEA ——» 4¢— OEB

Read and Write Operations
The ispXPGA EBR has fully synchronous read and write operations as well as an asynchronous read operation.
These operations allow several different types of memory to be implemented in the device.

Synchronous Read: The Clock Enable (CE) and Write Enable (WE) signals control the synchronous read opera-
tion. When the CE signaldis low, the clock is enabled. When the WE signal is low the read operation begins. Once
the address (ADDR) is present, a rising clock edge (or falling edge depending on polarity) causes the stored data
to be available on the DATA port. Figure 13 illustrates the synchronous read timing.

12
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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.

21


www.latticesemi.com/dynamic/view_document.cfm?document_id=210

Lattice Semiconductor ispXPGA Family Data Sheet

syslO Recommended Operating Conditions

Vceo (V) Veer (V)
Standard Min. Typ. Max. Min. Typ. Max.

LVCMOS 3.3 3.0 3.3 3.6

LVCMOS 2.5 23 25

LVCMOS 1.82 1.65 1.8

LVTTL 3.0 3.3

PCI 3.3 3.0 3.3

AGP-1X 3.15 3.3

SSTL 2 23 25

SSTL 3 3.0 3.3

CTT 3.3 3.0 3.3

CTT25 23 25

HSTL Class | 1.4 1.5

HSTL Class llI 1.4 1.5

GTL+ - -

LVDS 2.3 2.5

LVPECL 3.0 3.3

BLVDS 23 25

1. Inputs independent of Voo
2. Design tool default setting.

24
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ispXPGA 125B/C & ispXPGA 125EB/EC Timing Adders (Cont.)

Base -5’ -4 -3
Parameter Description Parameter | Min. | Max. | Min. | Max. | Min. | Max. |Units
LVCMOS_33_4mA_out Using 3.3V CMOS Standard, (tiogur tioen, | — 1.0 — 1.0 — 1.0 ns
4mA Drive thDlS
LVCMOS_33_5.33mA_out | Using 3.3V CMOS Standard, |togur tioen, | — 1.0 — 1.0 = 1.0 ns
5.33mA Drive tIODIS
LVCMOS_33_8mA_out Using 3.3V CMOS Standard, (tiogur tioen, | — 0.7 — 0.7 > 0.7 ns
8mA Drive thDlS
LVCMOS_33_12mA_out |Using 3.3V CMOS Standard, |togur tioen, | — 05 — 046 — 0.5 ns
12mA Drive thDlS
LVCMOS_33_16mA_out |Using 3.3V CMOS Standard, |tosur tioen, | — 0.5 = 0.5 — 0.5 ns
16mA Drive thDlS
LVCMOS_33_24mA_out |Using 3.3V CMOS Standard, |tosur tioen, | =— 0.5 — 0.5 N 0.5 ns
24mA Drive thDlS
AGP_1X_out Using AGP 1x Standard tioBUE, HOENDL. — 0.5 — 0.5 — 0.5 ns
tionig
CTT25_OUt Using CTT 2.5V thBUF, tIOEN, —_ 0.5 —_ 0.5 — 0.5 ns
liobis
CTT33_OUt Using CTT 3.3V thBUF, tIOEN, —_ 0.5 — 0.5 —_ 0.5 ns
tiobis
GTL+_OUt Using GTL+ thBUF, tIOEN, —_ 0.5 N 0.5 —_ 0.5 ns
tiopis
HSTL_I_out Using HSTL 268V, Class | tioBUE, tioEN, 4 — 0.5 — 0.5 — 0.5 ns
tiopis
HSTL_lI_out Using HSTL 2.5V, Class IlI tioBuE, HOEN | h— 0.5 — 0.5 — 0.5 ns
tiopig
LVDS_out Using Low Voltage Differen-  |tiogyr tioen, | — 1.0 — 1.0 — 1.0 ns
tial\Signaling (LVDS) tiobis
BLVDS_out Using Bus ow Voltage Differ- [tiogug tioen | — 1.0 — 1.0 — 1.0 ns
ential Signaling (BLVDS) hopis
LVPECL _out UsingdLow Voltage PECL tioBUF tloen, | — 1.0 — 1.0 — 1.0 ns
tiopis
PC'_OUt Using PCI Standard t|OBUF, tIOEN, — 0.5 — 0.5 — 0.5 ns
tiobis
SSTL2_|_OUt Using SSTL 25V, Class | thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiobis
SSTLZ_”_OUT Using SSTils 215V, Class Il thBUF, tIOEN, —_— 0.5 —_— 0.5 —_— 0.5 ns
tiopis
SSTLS_'_OUt Using SSill 33V, Class | thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiopis
SSTL3_”_OUT Using SSTL 33V, Class Il thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiopis
1. Only available for ispXPGA 125B and ispXPGA 125EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 200B/C & ispXPGA 200EB/EC PFU Timing Parameters (Cont.)

Over Recommended Operating Conditions

-5 -4 -3

Parameter Description Min. | Max. | Min. | Max.{=Min. | Max. | Units
Reset/Set
t ASSRO Asynchronous Set/Reset to Output — 1.09 | — 197 | — 1.35 | ns
t AssrPW Asynchronous Set/Reset Pulse Width 419 — 4.50 — | 5.18 — ns
tLASSRR Asynchronous Set/Reset Recovery — 0.51 —, (055 — 0.63 | ns
tissk s Synchronous Set/Reset Setup Time -0.08 | —##y0.08 |, = | -0.03 | — ns
t ssR H Synchronous Set/Reset Hold Time 0.03 — 0.03 — 0.03 — ns
1. Only available for ispXPGA 200B and ispXPGA 200EB (2.5V/3.3V) devices. Timing v.0.3
2. t cTHRUL quoted bit by bit.
ispXPGA 200B/C & ispXPGA 200EB/EC PIC Timing Parameters

-5 -4 -3

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
Register/Latch Delays
tio_co Register Clock to Output Delay — | 098, — 1.00 | — 115 | ns
to s Register Setup Time (Data before Clock) 0.05 — 1.0.05 g 0.06 — ns
tio_H Register Hold Time (Data after Clock) 0.06 = 0.06 — 0.07 — ns
tioce s Register Clock Enable Setupfime -0.08y| —»|-003| — |[-0.03| — ns
tioce_H Register Clock Enable Hold Time 0.13 0.13 — 0.15 — ns
tio_co Latch Gate to Output Delay — | 0722 | — | 077 | — | 089 | ns
tioL s Latch Setup Time 0.05 — 0.05 — 0.06 — ns
tioL_H Latch Hold Time 0.06 — 0.06 — 0.07 — ns
tioLPD Latch Propag@ation Delay (Transparent Mode) — 0.09 — 0.10 — 0.12 ns
toAsSRO Asynchronous Set/Reset'to Output — 1.04 | — 112 | — 129 | ns
tioASRPW Asynchronods Set/Réeset Pulse Width 4.19 — 4.50 — 5.18 — ns
tioASRR Asynchronous)Sét/Reset Recovery Time — 0.23 — 0.25 — 029 | ns
Input/Output Delays
tioBUF Output,Buffer Delay — 0.97 — 1.04 — 1.20 | ns
tioin Input Buffer Delay — 0.60 — 064 | — 0.74 | ns
toEN Output Enable Delay — | 0583 | — |057| — | 066 | ns
tiobis Output Disable Delay — |-0183| — |-012| — |-0.10| ns
tiorT Feed-thru Delay — 0.19 — 0.20 — 0.23 ns
1. Only‘available for ispXPGA200B and ispXPGA 200EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 500B/C & ispXPGA 500EB/EC External Switching Characteristics

Over Recommended Operating Conditions

-5' -4 -3
Parameter Description Conditions Min. | Max. | Min. | MaxaglsMin. | Max. | Units
Global Clock Input to Out- |PIO Output Register

tco out P puteg — | 64| — |69 =0 79 | ns

tg Global Clock Input Setup (I:(Ia%}llnput Register without input 29 | — |£27 |ao— 4283 | — ns

ty Global Clock Input Hold gé%}',”p“t Register withoutinput | 55 | __1"39. | 47 45 | — | ns

t Global Clock Input Setup [PIO Input Register with input delay| 3.3 — 3:6 — 41 — ns

SINDLY

f Global Clock Input Hold | PIO Input Register with input delay | 40.0 — 0.0 — 00 B

HINDLY

Global Clock Input to P10 Output Register using PLL A . A

tcopLL Output without delay 3.2 3.4 394y ns
PIO Input Register without.input

tspLL Global Clock Input Setup delay L?sing P?_L without dela;) 0:1 — 02 |©— 403 v ns
P10 Input Register without input _ o _

thpLL Global Clock Input Hold delay using PLL without delay 0.8 0.9 1.0 ns
PIO Input Register.withinput dela

tsinoLypLL | Global Clock Input Setup using IgLL witghout delay P Y 67 | & |22 — | 83 — ns
PIO InputRegister with input dela

thinoLypLL | Global Clock Input Hold using IgLL witghout delay P Y| 4@Wm— 10 | — | 34| — ns

1. Only available for ispXPGA 500B and ispXPGA 500EB (2.5V/3:8V) devices. Timing v.0.3
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ispXPGA 1200B/C & ispXPGA 1200EB/EC External Switching

Characteristics
Over Recommended Operating Conditions
-5' -4 -3
Parameter Description Conditions Min. | Max. | Min. | Max. | Min:, | Max. | Units
teo ‘?Llj?bal Clock Input to Out- |PIO Output Register — |66 | = 71 |82 | ns
ts Global Clock Input Setup CF;(Ie(l)aSI/npUt Register without input 27 | — [Nl —a 23 | — ns
ty Global Clock Input Hold gé%)'/”p“t Register withoutinput |, 5 #8777 46 | 53 | — | ns
tsiNDLY Global Clock Input Setup |PIO Input Register with input delay | £8.8 N 3.8 — 4.4 R ns
tHINDLY Global Clock Input Hold | PIO Input Register with input delay|, 0:0 = 0.0 — 0.0 —
Global Clock Input to PIO Output Register using PLL - . .
tcopLL Output without delay g & ¥ |
P10 Input Register without'input _ A _
tspLL Global Clock Input Setup delay using PLL withalt delay 0.5 0% 0.6 ns
P10 Input Register without input _ D _
tHPLL Global Clock Input Hold delay using PLLawithout delay, 0.8 0.8 1.0 ns
PIO Input Régister with,input delay A y .
tsinpLypLL | Global Clock Input Setup using PLLWithout delay 7.6 7.6 8.8 ns
PIO Input Register with'input delay |4, N N _
tHINDLYPLL Global Clock Input Hold using PLL without delay 4.1 4.0 3.4 ns
1. Only available for ispXPGA 1200B and ispXPGA 1200EB (2.5V/3.3V) devices. Timing v.0.2
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Switching Test Conditions

Figure 25 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 7.

Figure 25. Output Test Load, LVTTL and LVCMOS Standards

Veeo

Device
Output

*C includes test fixture and

Table 7. Text Fixture Required Components

Test Condition R4 VCCO
LVCMOS 3.3 = 3.0V

LVCMOS 2.5 =2.3V

LVCMOS I/O, (L -> H, H -> L)

LVCMOS 1.8 = 1.65V
Default LVCMOS 1.8 I/O (Z -> H) 1.65V
Default LVCMOS 1.8 /O (Z -> L) 1.65V
Default LVCMOS 1.8 /O (H -> 1.65V
Default LVCMOS 1.8 /O 1.65V

Note: Output test conditi
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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?

- GND (Bank 2) - - GND (Bank 2) - -
R8 BK2_1019 - 35N BK2_1019 - 31N
N8 BK2_1020 - 36P BK2_1020 4 32P
P8 BK2_1021 - 36N BK2_1021 - 32N

= GND (Bank 2) - - - - -

- GND (Bank 3) - - - - -
T8 BK3_I00 - 39P BK3_100 - 33P
T9 BK3_IO1 - 39N BK3_IO1 - 33N
R9 BK3_I02 - 40P BK3_102 - 34P

- - - - GND (Bank'8) - -

R10 BK3_I03 - 40N BK3 103 - 34N
P9 BK3_I04 - 41P BKS3.104 - 35P
N9 BK3_IO5 - 41N BK3_l0O5 - 35N

T10 BK3_IO6 - 42P BK3_IO6 - 36P

- GND (Bank 3) - - - - -

T11 BK3_I07 - 42N BK3_107 - 36N

P10 BK3_I08 - 43P BK31nI108 - 37P

- - - : GND (Bank.3) - -

N10 BK3_I09 - 43N BK3_109 - 37N

R11 BK3_1014 - 46P BK3.1010 - 38P

- GND (Bank 3) - - - - -

R12 BK3_lO15 - 46N BK3_1011 - 38N

P11 BK3_ 1016 VREF3 47P BK3_1012 VREF3 39P

N11 BK311017 - 47N BK3_1013 - 39N

T12 BK3_1018 - 48P BK3_IO14 - 40P

T13 BK3_1019 - 48N BK3_1015 - 40N

R13 BK3_1020 - 49P BK3_1016 - 41P

- - - - GND (Bank 3) - -

R14 BK3_1021 - 49N BK3_1017 - 41N

P12 BK3_1022 < 50P BK3_l018 - 42P

- GND (Bank'3) - - - - -

Nd2 BK341023 - 50N BK3_1019 - 42N

T14 GSR - - GSR - -

T15 DXP - - DXP - -

P13 DXN - - DXN - -

P15 BK4_100 - 52P/HSI2 BK4_I00 - 44P

N14 BK4_IO1 - 52N/HSI2 BK4_IO1 - 44N

R16 BK4_102 HSI2A_SINP 53P/HSI2 BK4_l02 - 45P

- GND (Bank 4) - - - - -

P16 BK4_103 HSI2A_SINN 53N/HSI2 BK4_I03 - 45N

N15 BK4_104 - 54P/HSI2 BK4_104 - 46P

GND (Bank 4)
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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?
M15 BK4_I05 - 54N/HSI2 BK4_I05 - 46N
M14 BK4_108 - 56P/HSI2 BK4_I06 - 47P
M13 BK4_109 VREF4 56N/HSI2 BK4_I07 VREF4 47N

- GND (Bank 4) - - - - -
L13 BK4_1012 PLL_RST4 58P/HSI2 BK4_108 PLL_RST4 48P
L14 BK4_1013 PLL_RST5 58N/HSI2 BK4_109 PLLIRST5 48N
N16 BK4_I014 | HSI2B_SOUTP 59P/HSI2 BK4_1010 - 49P
M16 BK4_I015 | HSI2B_SOUTN 59N/HSI2 BK4_1011 - 49N

- - = = GND,(Banki4) - -
L15 BK4_1018 SS_CLKIN1P 61P BK4.1014 SS_CLKIN1P 51P

= GND (Bank 4) - - - - -
K15 BK4_1019 SS_CLKIN1N 61N BK4:1015 SS_CLKINTN 51N
K14 BK4_1020 PLL_FBK4 62P BK4_1016 PLL_FBK4 52P
K13 BK4_1021 PLL_FBK5 62N BK4_1017 PLL_FBK5 52N
L16 BK4_1022 | SS_CLKOUT1P 63P BK4_1018 SS_CLKOUT1P 53P

- - - - GND (Bank 4) - -
K16 BK4_1023 | SS_CLKOUTF#N 63N BK4.1019 SS_CLKOUT1N 53N
J13 BK4_1024 CLK_QUT4 64P BK4_1020 CLK_OUT4 54P
J12 BK4_1025 CLKZOUT5S 64N BK4_1021 CLK_OUT5 54N

= GND (Bank 4) - - - - -
J14 GCLK4 - LVDS Pair2P GCLK4 - LVDS Pair2P
H14 GCLK5 - LVDS Rair2N GCLK5 - LVDS Pair2N
J15 VCGPA - - VCCPA1 - -
H15 GNDPH1 - - GNDP1 - -
J16 GCLK®6 - LVDS Pair3P GCLK6 - LVDS Pair3P
H16 GCLK7 - LVDSsPair3N GCLK7 - LVDS Pair3N

- GND, (Bahk 5) - - - - -
H12 BK5_100 CLK_OUTe 65P BK5_100 CLK_OUT6 55P
H13 BK5_IO1 CLK_QUT7 65N BK5_IO1 CLK_OUT7? 55N
G14 BK5_I02 - 66P BK5_102 - 56P

- - - - GND (Bank 5) - -
GA5 BK5¢4108 PLL_RST7 66N BK5_I03 PLL_RST7 56N
G13 BK5_106 PLL_RST6 68P BK5_I06 PLL_RST6 58P/HSIA

- GND(Bank 5) - - - - -
F13 BK5_107 PLL_FBK7 68N BK5_I07 PLL_FBK7 58N/HSIH
G16 BK5_1010 HSI3A_SINP 70P BK5_108 HSIHA_SINP 59P/HSI1

- - - - GND (Bank 5) - -
F16 BK5_1011 HSI3A_SINN 70N/HSI3 BK5_109 HSI1A-SINN 59N/HSIH
F14 BK5_1012 - 71P/HSI3 BK5_1010 - 60P/HSI1
F15 BK5_1013 - 71N/HSI3 BK5_1011 - 60N/HSI1
E16 BK5_I014 | HSI3A_SOUTP 72P/HSI3 BK5_1012 HSIHA_SOUTP 61P/HSIH

- GND (Bank 5) - - - - -
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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'
AE3 BK1_I033 37N/HSI2 NC NC
AG1 BK1_1034 38P/HSI2 NC NC =
AH1 BK1_l035 38N/HSI2 NC NG
AG2 BK1_1036 39P/HSI2 NC NC =
AF3 BK1_l037 39N/HSI2 NC NC
AJ1 BK1_1038 40P/HSI2 NC NC
GND (Bank 1) -
AH2 BK1_1039 40N/HSI2 NC - NC
AG3 BK1_l040 41P BK1_1024 25P/HSH NC
AF4 BK1_1041 41N BK1_1025 25N/HSIH NC - L
AK2 TCK TCK - TCK o
AJ3 T™S T™S T™S -
AG5 TOE TOE - TOE
AH4 BK2_I00 42P BK2_I100 26P BK2_100 22P
AK3 BK2_IO1 42N BK2_IO1 - 26N BK2_1O1 = 22N
Ad4 BK2_I02 43P BK2_I02 27P BK2_I02 23P
GND (Bank 2) GND(Bank,2) 2 .
AH5 BK2_I03 43N BK2_I03 4 27N BK2_I03 23N
AK4 BK2_l04 44P BK2_I04 28P BK2_I04 24P
- - GND (Bank 2)
AJ5 BK2_l05 44N BK22105 28N BK2_I05 24N
AG7 BK2_l06 45P BK2_l06 29P BK2_I06 25P
AH6 BK2_I07 45N BK2_I07 - 29N BK2_I07 25N
AK5 BK2_108 46P NC NC
AJ6 BK2_109 4 46N NC - - NC -
AG8 BK2_I010 3 47P NC = - NC - -
GND (Bank 2) -
AH7 BK2_lO11 ~ 47N NC NC
AK6 BK2_lO012 48P NC NC
AJ7 BK2_l013 48N NC NC
AH8 BK2_l014 P 49P NC NC
AG10 BK2.1015 49N NC - - NC -
AK7 BK2_1016 50P NC - - NC -
AJ8 BK2_1017 - 50N NC - - NC - -
AH9 BK2(1©18 - 51P NC - - NC - -
GND (Bank 2) - -
AG11 BK2_1019 51N NC NC
AK8 BK2_1020 = 52P BK2_108 30P BK2_108 26P
AJ9 BK2_1021 VREFR2 52N BK2_I09 VREF2 30N BK2_I109 VREF2 26N
AH10 BK24022 h 53P BK2_l010 31P BK2_l010 27P
= GND (Bank 2)
AH11 BK2_1023 53N BK2_lO11 31N BK2_lO11 27N
AJ10 BK2_1024 54P BK2_lO12 32P BK2_lO12 28P
AK10 BK2_1025 54N BK2_1013 32N BK2_1013 28N
AH12 BK2_1026 55P BK2_1014 33P BK2_1014 29P
GND (Bank 2)
AJ11 BK2_1027 55N BK2_1015 33N BK2_1015 29N
AK11 BK2_1028 56P NC NC
AJ12 BK2_1029 56N NC NC
AG13 BK2_I1030 57P BK2_lO16 34P BK2_lO16 30P
AH13 BK2_l031 57N BK2_l017 34N BK2_lO017 30N
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'

- GND (Bank 4) - -
AW26 BK4_1043 - 145N
AV25 BK4_1044 - 146P
AT24 BK4_1045 - 146N
AU24 BK4_1046 - 147P
AU25 BK4_1047 - 147N
AW25 BK4_1048 PLL_RST4 148P
AW24 BK4_1049 PLL_RST5 148N
AU23 BK4_I050 - 149P

= GND (Bank 4) - -
AT23 BK4_1051 - 149N
AvV24 BK4_1052 - 150P
AW23 BK4_1053 - 150N
AV23 BK4_1054 SS_CEKKIN1P 151P
AU22 BK4_l055 SS,. CLKINAN 151N
AR21 BK4_l056 PLL) FBK4 152P
AT22 BK4_1057 PLL FBK5 152N
AV22 BK4_1058 SS_CLKOUT1P 153P

= GND (Bank 4) - -
Av21 BK4_1059 SS_CLKOUT1N 153N
AT21 BK441060 CLK<OuT4 154P
AU21 BK4_1061 CLK OUT5 154N

- GND (Bank 4) - -
AT19 GCLK4 - LVDS Pair2P
AU19 GCLK5 - LVDS Pair2N
AW22 \VCCP1 - -
AR20 GNDP1 - -
AU18 GCLK6 - LVDS Pair3P
AT18 GCLK7 - LVDS Pair3N

s GND (Bank 5) - B
AV17 BK5.100 CLK_OuUT6 155P
AV18 BK5_104 CLK_OuUT7 155N
AW21 BK5_102 PLL_FBK6 156P

- GND (Bank 5) - -
AV19 BK5_103 PLL_FBK7 156N
AR19 BK5_104 - 157P/HSI7
AW19 BK5_l05 - 157N/HSI7
AW18 BK5_106 PLL_RST6 158P/HSI7
AW17 BK5_107 PLL_RST7 158N/HSI7
AT17 BK5_108 - 159P/HSI7
AV16 BK5_109 - 159N/HSI7
AU17 BK5_1010 HSI7A_SINP 160P/HSI7

- GND (Bank 5) - -
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
AT16 BK5_I011 HSI7A_SINN 160N/HSI7
AW16 BK5_1012 - 161P/HSIZ
AU16 BK5_1013 - 16 1IN/HSI7
AV14 BK5_l014 HSI7A_SOUTP 162P/HSI7
AV15 BK5_1015 HSI7A_SOUTN 162N/HSI7
AU15 BK5_1016 - 163P/HSI7
AW15 BK5_lO17 - 163N/HSI7
AT15 BK5_1018 HSI7B_SINP 164P/HSIZ
- GND (Bank 5) - -
AR16 BK5_1019 HSI7B_SINN 164N/HSI7
AW14 BK5_1020 - 165P/HSI8
AW13 BK5_1021 - 165N/HSI8
AR14 BK5_1022 HSIZB_SQUTP 166P/HSI8
AT14 BK5_1023 HSI7BySOUTN 166N/HSI8
AT13 BK5_1024 - 167P/HSI8
AV13 BK5_1025 - 167N/HSI8
AU12 BK5_1026 HSI8A_SINP 168P/HSI8
- GND (Bank 5) - -
AU13 BK5_1027 HSI8A_SINN 168N/HSI8
AV12 BK5_1028 - 169P/HSI8
AT12 BK5£1029 - 169N/HSI8
AR12 BK5_1030 HSI8A_ SOUTP 170P/HSI8
AT11 BK5:1031 HSI8A_SOUTN 170N/HSI8
AW12 BK5_1032 - 171P/HSI8
AU11 BK5_1083 - 171N/HSI8
AV9 BK5_ 1034 HSI8B_SINP 172P/HSI8
- GND (Bank 5) - -
AV10 BK5_1035 HSI8B_SINN 172N/HSI8
AW10 BK5_1036 - 173P/HSI9
AW9 BK5L 1037 - 173N/HSI9
AT10 BK5:1038 HSI8B_SOUTP 174P/HSI9
AU9 BK5.1039 HSI8B_SOUTN 174N/HSI9
AT9 BK5:1040 - 175P/HSI9
AR10 BK5_1041 - 175N/HSI9
AUS8 BK5_1042 HSI9A_SINP 176P/HSI9
- GND (Bank 5) - -
AV8 BK5_1043 HSI9A_SINN 176N/HSI9
AWS8 BK5_1044 - 177P/HSI9
AW7 BK5_1045 - 177N/HSI9
AU7 BK5_1046 HSI9A_SOUTP 178P/HSI9
AT8 BK5_1047 HSI9A_SOUTN 178N/HSI9
AV7 BK5_1048 - 179P/HSI9
AW6 BK5_1049 VREF5 179N/HSI9
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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'
AK5 BK2_107 - 65N BK2_107 - 45N
AE7 BK2_108 - 66P BK2_108 = 46P
AF7 BK2_I09 - 66N BK2_I09 - 46N
AG7 BK2_1010 - 67P BK2_1010 = 47P

- GND (Bank 2) - - GND (Bank 2) - -

AH7 BK2_IO11 - 67N BK2_IO41 - 47N
AES8 BK2_1012 VREF2 68P BK2_1021 VREF2 52N
AF8 BK2_1013 - 68N BK2_1020 - 52P
AJ6 BK2_IO14 - 69P BK2_ 1012 - 48P
AK6 BK2_1015 - 69N BK2_10138 - 48N
AG8 BK2_l016 - 70P BK2_1014 - 49P
AH8 BK2_IO17 - 70N BK2 1015 - 49N
AJ7 BK2_1018 - 71P BK2_1016 = 50P
- GND (Bank 2) - - - - -
AK7 BK2_I019 - 71N BK2_IO17 = 50N
AF9 BK2_1020 - 72P BK210138 - 51P

- - 2 4 GND (Bank 2) - -

AG9 BK2_I021 - 72N BK2.,1019 - 51N

AJ8 BK2_1022 = 73P NC - -
AK8 BK2_1023 - 73N NC - -
AD10 BK2_1024 - 74P NC - -
AE10 BK2_1025 - 74N NC - -
AJ9 BKk2 1026 - 75P NC - -
- GND, (Bank 2) - - - - -
AK9 BK2_1027. - 75N NC - -
AF10 BK2_1028 s 76P NC - -
AG10 BK2_1029 - 76N NC - -
AK10 BK2_1030 - 77P NC - -
AJ10 BK2_1031 - 77N NC - -
AE11 BK2_1032 - 78P NC - -
AF11 BK2_1083 - 78N NC - -
AG11 BK2.1034 - 79P NC - -

- GND (Bank 2) - - - - -
AH11 BK2_1085 - 79N NC - -
AE12 BK2,1036 - 80P NC - -
AF12 BK2:1037 - 80N NC - -
AJ11 BK2_1038 - 81P NC - -
AK11 BK2_1039 - 81N NC - -
AG12 BK2_1040 - 82P NC - -
AH12 BK2_1041 - 82N NC - -
AK12 BK2_1042 - 83P BK2_1022 - 53P

GND (Bank 2)
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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'

AJ18 BK3_1014 - 100P BK3_1014 - 70P

- - - - GND (Bank 3) - -
AK18 BK3_IO15 - 100N BK3_l1015 - 70N
AE18 BK3_1016 - 101P BK3_l016 R 71P
AD18 BK3_I017 - 101N BK3_I017 - 71N
AJ19 BK3_1018 - 102P BK3_IO18 - 72P

= GND (Bank 3) = = 5 = =
AK19 BK3_1019 - 102N BK3_1019 - 72N
AH19 BK3_I020 - 103P NC - -
AG19 BK3_1021 - 103N NC - =
AK20 BK3_1022 - 104P, NC = -
AJ20 BK3_1023 - 104N NC - -
AF19 BK3_1024 - 105P NC = -
AE19 BK3_1025 - 106N NC - -
AH20 BK3_I1026 - 106P NC = -

= GND (Bank 3) = = = = =
AG20 BK3_l1027 a 106N NC - -
AF20 BK3_1028 - 107P NC - -
AE20 BK3_1029 = 107N NC - -
AJ21 BK3_I030 - 108P NC - -
AK21 BK3_IO31 - 108N NC - -
AG21 BK3_1032 - 109P NC - -
AF21 BK8 1033 - TO9N NC - -
AK22 BK3_1034 - 110P NC - -

= GND(Bank.3) = s = = =
AJ22 BK3_l035 g 110N NC - -
AE21 BK3_1036 - 111P NC - -
AD21 BK3_1037 - 111N NC - -
AG22 BK3_1038 S 112P NC - -
AF22 BK3_1039 - 112N NC - -
AG23 BK3_1040 - 113P BK3_1022 - 74P

- = - - GND (Bank 3) = -
AH23 BK3 1041 - 113N BK3_1023 - 74N
AJ23 BK3_1042 - 114P BK3_1024 - 75P

- GND (Bank 3) - - - - -
AK23 BK3:1043 - 114N BK3_I025 - 75N
AF23 BK3_1044 - 115P BK3_1026 - 76P
AE23 BK3_1045 - 115N BK3_1027 - 76N
AJ24 BK3_1046 - 116P BK3_1028 - 77P
AK24 BK3_1047 - 116N BK3_1029 - 77N
AH24 BK3_1048 - 117P BK3_1021 - 73N
AG24 BK3_1049 VREF3 117N BK3_1020 VREF3 73P
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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

109



