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Figure 2-5. Clock Divider Connections
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Clock Distribution Network

LatticeXP2 devices have eight quadrant-based primary clocks and between six and eight flexible region-based sec-
ondary clocks/control signals. Two high performance edge clocks are available on each edge of the device to sup-
port high speed interfaces. The clock inputs are selected from external 1/0Os, the sysCLOCK PLLs, or routing. Clock
inputs are fed throughout the chip via the primary, secondary and edge clock networks.

Primary Clock Sources

LatticeXP2 devices derive primary clocks from four sources: PLL outputs, CLKDIV outputs, dedicated clock inputs
and routing. LatticeXP2 devices have two to four sysCLOCK PLLs, located in the four corners of the device. There
are eight dedicated clock inputs, two on each side of the device. Figure 2-6 shows the primary clock sources.
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Figure 2-6. Primary Clock Sources for XP2-17
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Note: This diagram shows sources for the XP2-17 device. Smaller LatticeXP2 devices have two GPLLs.
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Edge Clock Sources
Edge clock resources can be driven from a variety of sources at the same edge. Edge clock resources can be
driven from adjacent edge clock PIOs, primary clock PIOs, PLLs and clock dividers as shown in Figure 2-8.

Figure 2-8. Edge Clock Sources
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Note: This diagram shows sources for the XP2-17 device. Smaller LatticeXP2 devices have two GPLLs.
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Primary Clock Routing

The clock routing structure in LatticeXP2 devices consists of a network of eight primary clock lines (CLKO through
CLK7) per quadrant. The primary clocks of each quadrant are generated from muxes located in the center of the
device. All the clock sources are connected to these muxes. Figure 2-9 shows the clock routing for one quadrant.
Each quadrant mux is identical. If desired, any clock can be routed globally.

Figure 2-9. Per Quadrant Primary Clock Selection
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Dynamic Clock Select (DCS)

The DCS is a smart multiplexer function available in the primary clock routing. It switches between two independent
input clock sources without any glitches or runt pulses. This is achieved irrespective of when the select signal is
toggled. There are two DCS blocks per quadrant; in total, eight DCS blocks per device. The inputs to the DCS block
come from the center muxes. The output of the DCS is connected to primary clocks CLK6 and CLK7 (see Figure 2-
9).
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Figure 2-10 shows the timing waveforms of the default DCS operating mode. The DCS block can be programmed
to other modes. For more information on the DCS, please see TN1126, LatticeXP2 sysCLOCK PLL Design and

Usage Guide.
Figure 2-10. DCS Waveforms
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Secondary Clock/Control Routing

Secondary clocks in the LatticeXP2 devices are region-based resources. The benefit of region-based resources is
the relatively low injection delay and skew within the region, as compared to primary clocks. EBR rows, DSP rows
and a special vertical routing channel bound the secondary clock regions. This special vertical routing channel
aligns with either the left edge of the center DSP block in the DSP row or the center of the DSP row. Figure 2-11
shows this special vertical routing channel and the eight secondary clock regions for the LatticeXP2-40.
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Figure 2-16. FlashBAK Technology
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Memory Cascading

Larger and deeper blocks of RAMs can be created using EBR sysMEM Blocks. Typically, the Lattice design tools
cascade memory transparently, based on specific design inputs.

Single, Dual and Pseudo-Dual Port Modes

In all the sysMEM RAM modes the input data and address for the ports are registered at the input of the memory
array. The output data of the memory is optionally registered at the output.

EBR memory supports two forms of write behavior for single port or dual port operation:

1. Normal — Data on the output appears only during a read cycle. During a write cycle, the data (at the current
address) does not appear on the output. This mode is supported for all data widths.

2. Write Through — A copy of the input data appears at the output of the same port during a write cycle. This
mode is supported for all data widths.

Memory Core Reset

The memory array in the EBR utilizes latches at the A and B output ports. These latches can be reset asynchro-
nously or synchronously. RSTA and RSTB are local signals, which reset the output latches associated with Port A
and Port B respectively. GSRN, the global reset signal, resets both ports. The output data latches and associated
resets for both ports are as shown in Figure 2-17.

Figure 2-17. Memory Core Reset
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Figure 2-19. Comparison of General DSP and LatticeXP2 Approaches
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sysDSP Block Capabilities

The sysDSP block in the LatticeXP2 family supports four functional elements in three 9, 18 and 36 data path
widths. The user selects a function element for a DSP block and then selects the width and type (signed/unsigned)
of its operands. The operands in the LatticeXP2 family sysDSP Blocks can be either signed or unsigned but not
mixed within a function element. Similarly, the operand widths cannot be mixed within a block. DSP elements can
be concatenated.

The resources in each sysDSP block can be configured to support the following four elements:
e MULT (Multiply)

* MAC (Multiply, Accumulate)

* MULTADDSUB (Multiply, Addition/Subtraction)

* MULTADDSUBSUM (Multiply, Addition/Subtraction, Accumulate)

The number of elements available in each block depends on the width selected from the three available options: x9,
x18, and x36. A number of these elements are concatenated for highly parallel implementations of DSP functions.
Table 2-6 shows the capabilities of the block.

Table 2-6. Maximum Number of Elements in a Block

Width of Multiply x9 x18 x36
MULT 8 4 1
MAC 2 2 —
MULTADDSUB 4 2 —
MULTADDSUBSUM 2 1 —

Some options are available in four elements. The input register in all the elements can be directly loaded or can be
loaded as shift register from previous operand registers. By selecting ‘dynamic operation’ the following operations
are possible:
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Table 2-11. PIO Signal List

Name Type Description
CE Control from the core Clock enables for input and output block flip-flops
CLK Control from the core System clocks for input and output blocks
ECLK1, ECLK2 Control from the core Fast edge clocks
LSR Control from the core Local Set/Reset
GSRN Control from routing Global Set/Reset (active low)
INCK? Input to the core Input to Primary Clock Network or PLL reference inputs
DQS Input to PIO DQS signal from logic (routing) to PIO
INDD Input to the core Unregistered data input to core
INFF Input to the core Registered input on positive edge of the clock (CLKO)
IPOSO, IPOS1 Input to the core Double data rate registered inputs to the core
QPOSO0', QPOS1' |Input to the core Gearbox pipelined inputs to the core
QNEGO', QNEG1' |Input to the core Gearbox pipelined inputs to the core
8E8§g gmggg Output data from the core Output signals from the core for SDR and DDR operation
OPOS1 ONEGH1 Tristate control from the core |Signals to Tristate Register block for DDR operation
DEL[3:0] Control from the core Dynamic input delay control bits
TD Tristate control from the core  |Tristate signal from the core used in SDR operation
DDRCLKPOL Control from clock polarity bus |Controls the polarity of the clock (CLKO) that feed the DDR input block
DQSXFER Control from core Controls signal to the Output block

1. Signals available on left/right/bottom only.
2. Selected /0.

PIO

The PIO contains four blocks: an input register block, output register block, tristate register block and a control logic
block. These blocks contain registers for operating in a variety of modes along with necessary clock and selection
logic.

Input Register Block

The input register blocks for PIOs contain delay elements and registers that can be used to condition high-speed
interface signals, such as DDR memory interfaces and source synchronous interfaces, before they are passed to
the device core. Figure 2-26 shows the diagram of the input register block.

Input signals are fed from the syslO buffer to the input register block (as signal DI). If desired, the input signal can
bypass the register and delay elements and be used directly as a combinatorial signal (INDD), a clock (INCK) and,
in selected blocks, the input to the DQS delay block. If an input delay is desired, designers can select either a fixed
delay or a dynamic delay DEL[3:0]. The delay, if selected, reduces input register hold time requirements when
using a global clock.

The input block allows three modes of operation. In the Single Data Rate (SDR) mode, the data is registered, by
one of the registers in the SDR Sync register block, with the system clock. In DDR mode two registers are used to
sample the data on the positive and negative edges of the DQS signal which creates two data streams, DO and D2.
D0 and D2 are synchronized with the system clock before entering the core. Further information on this topic can
be found in the DDR Memory Support section of this data sheet.

By combining input blocks of the complementary PIOs and sharing registers from output blocks, a gearbox function
can be implemented, that takes a double data rate signal applied to PIOA and converts it as four data streams,
IPOSOA, IPOS1A, IPOSO0B and IPOS1B. Figure 2-26 shows the diagram using this gearbox function. For more
information on this topic, please see TN1138, LatticeXP2 High Speed /O Interface.
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shows the diagram using this gearbox function. For more information on this topic, see TN1138, LatticeXP2 High
Speed /O Interface.

Figure 2-27. Output and Tristate Block

TD
Tristate Logic
ONEGH »D Q
D-Type
/LATCH
—
OPOS1 D Q D Q
D-Type Latch
=) — g
c
= ]
=] r ﬁ
o =
oc o
o
£ o g
= (e =%
L 4-=-=-=-=-=-=-= 1 1 (]
' | o ! DDR Output -
ONEGO —+ D Q [ 0 D Q Registe':s
: D-Type"| ! 1 1 : LAren
M : B lHI
1 I 1
OPOS0 +—1@
\ L : L’o :
I D Q— D Q \ D Q D Q
: D-Type”® | Latch . y : D-Type Latch
1 O—] :I—} S ._I
1
CLKA : 0—,:
1 Clock Transfer ) ]
R I I I B N
ECLK1 0 Programmable
ECLK2 );D Control
CLKA 1 .
DQ(SXFER) Output Logic
True PIO (A) in LVDS 1/O Pair
— e e — —— —— —— —E — — — — —— — — — — — —
Comp PIO (B) in LVDS I/O Pair
TD
Tristate Logic
ONEGH1 D Q
D-Type ’
/LATCH Qg
> TO
—
0
OPOST D Q D Q £
D-Type Latch
=) — 5
£ )
=] r ﬁ
[} -_—
oc o
o
£ g
™ =
- I i I e B et 0 )
Il 1 -
ONEGO D o, %D Q |
1 X 1 D-Type DDR Output '
1 D-Type 1 I | /LATCH Registers ' — DO
W | ) |
1 : ! ] —>
OPOS0 —-—@ . | ! o
Il 1
s L D Q : D Q L »D Q D Q : !
1
: D-Type* ! Latch \ | D-Type Latch 1
| — :r —] r |
1 ! |
1 1
[
CLKB | ClockTransfer ' | I
| __Registers | , L J
Egtg )0 Programmable
CLK1 Rk Control
Ld
1 .
DQ(S?(I?:ITE? Output Logic
* Shared with input register Note: Simplified version does not show CE and SET/RESET details

2-29


www.latticesemi.com/dynamic/view_document.cfm?document_id=23977
www.latticesemi.com/dynamic/view_document.cfm?document_id=23977

= LATTICE

Architecture

LatticeXP2 Family Data Sheet

Figure 2-28. DQS Input Routing (Left and Right)
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Figure 2-29. DQS Input Routing (Top and Bottom)
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LatticeXP2 devices contain two types of syslO buffer pairs.

1. Top and Bottom (Banks 0, 1, 4 and 5) syslO Buffer Pairs (Single-Ended Outputs Only)
The syslO buffer pairs in the top banks of the device consist of two single-ended output drivers and two sets of
single-ended input buffers (both ratioed and referenced). One of the referenced input buffers can also be con-
figured as a differential input.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of
the differential input buffer.

Only the I/Os on the top and bottom banks have programmable PCI clamps.

2. Left and Right (Banks 2, 3, 6 and 7) syslO Buffer Pairs (50% Differential and 100% Single-Ended Outputs)
The syslO buffer pairs in the left and right banks of the device consist of two single-ended output drivers, two
sets of single-ended input buffers (both ratioed and referenced) and one differential output driver. One of the ref-
erenced input buffers can also be configured as a differential input.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential I/O, and the comp pad is associated with the negative side of the differential 1/0.

LVDS differential output drivers are available on 50% of the buffer pairs on the left and right banks.

Typical syslO I/O Behavior During Power-up

The internal power-on-reset (POR) signal is deactivated when Vcc Vecconria (Vecioz) @nd Vecaux have reached
satisfactory levels. After the POR signal is deactivated, the FPGA core logic becomes active. It is the user’s respon-
sibility to ensure that all other V¢ g banks are active with valid input logic levels to properly control the output logic
states of all the I/0O banks that are critical to the application. During power up and before the FPGA core logic
becomes active, all user I/Os will be high-impedance with weak pull-up. Please refer to TN1136, LatticeXP2 syslO
Usage Guide for additional information.

The Ve and Veeaux supply the power to the FPGA core fabric, whereas the Vg o supplies power to the 1/0O buf-
fers. In order to simplify system design while providing consistent and predictable I/O behavior, it is recommended
that the 1/O buffers be powered-up prior to the FPGA core fabric. Vg0 supplies should be powered-up before or
together with the V¢ and Vcayx supplies.

Supported syslO Standards

The LatticeXP2 syslO buffer supports both single-ended and differential standards. Single-ended standards can be
further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVCMOS 1.2V, 1.5V,
1.8V, 2.5V and 3.3V standards. In the LVCMOS and LVTTL modes, the buffer has individual configuration options
for drive strength, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper latch) and open drain. Other
single-ended standards supported include SSTL and HSTL. Differential standards supported include LVDS,
MLVDS, BLVDS, LVPECL, RSDS, differential SSTL and differential HSTL. Tables 2-12 and 2-13 show the I/O stan-
dards (together with their supply and reference voltages) supported by LatticeXP2 devices. For further information
on utilizing the syslO buffer to support a variety of standards please see TN1136, LatticeXP2 syslO Usage Guide.
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Density Shifting

The LatticeXP2 family is designed to ensure that different density devices in the same family and in the same pack-
age have the same pinout. Furthermore, the architecture ensures a high success rate when performing design
migration from lower density devices to higher density devices. In many cases, it is also possible to shift a lower uti-
lization design targeted for a high-density device to a lower density device. However, the exact details of the final
resource utilization will impact the likely success in each case.
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Programming and Erase Flash Supply Current’-%3%°

Over Recommended Operating Conditions

Typical
Symbol Parameter Device (25°C, Max. Supply)® Units
XP2-5 17 mA
XP2-8 21 mA
lce Core Power Supply Current XP2-17 28 mA
XP2-30 36 mA
XP2-40 50 mA
XP2-5 64 mA
XP2-8 66 mA
lccaux Auxiliary Power Supply Current’ XP2-17 83 mA
XP2-30 87 mA
XP2-40 88 mA
lcepLL PLL Power Supply Current (per PLL) 0.1 mA
lccio Bank Power Supply Current (per Bank) 5 mA
lccy Vg Power Supply Current? 14 mA

1. For further information on supply current, please see TN1139, Power Estimation and Management for LatticeXP2 Devices.

2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vg o or GND.

3. Frequency 0 MHz (excludes dynamic power from FPGA operation).

4. A specific configuration pattern is used that scales with the size of the device; consists of 75% PFU utilization, 50% EBR, and 25% 1/O con-

figuration.

. Bypass or decoupling capacitor across the supply.

. Ty =25°C, power supplies at nominal voltage.

7. In fpBGA and ftBGA packages the PLLs are connected to and powered from the auxiliary power supply. For these packages, the actual
auxiliary supply current is the sum of Igcayx and lgcpp . For csBGA, PQFP and TQFP packages the PLLs are powered independent of the
auxiliary power supply.

8. When programming via JTAG.

[e )]
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syslO Single-Ended DC Electrical Characteristics

Over Recommended Operating Conditions

Input/Output Vi Vi VoL Vou
Standard Min. (V) | Max. (V) Min. (V) | Max.(V) | Max.(V) | Min.(V) | lo.'(MA) | loy' (MA)
20, 16 -20, -16
04  |Vego-04 10 210,
LVCMOS33 0.3 0.8 2.0 3.6 ccio 12,8,4 | -12,-8,-4
02 |Veoio-02 0.1 0.1
20, 16 -20, -16
04  |Vogo - 0.4 10 219,
LVTTL33 0.3 0.8 2.0 3.6 ccio 12,8,4 | -12,-8,-4
02 |Veoio-02 0.1 0.1
20, 16 -20, -16
04  |Vogo - 0.4 16 219,
LVCMOS25 0.3 0.7 1.7 3.6 ccio 12,8,4 | -12,-8,-4
02 |Veoio-02 0.1 0.1
16, 12 16, -12
04 |Vego-0.4 o 1e e
LVCMOS18 -0.3 0.35 Vggio | 065 Vecio 3.6 ccio 8, 4 -8, -4
02 |Veoio-02 0.1 0.1
04 |Veoio-04 8, 4 -8, -4
LVCMOS15 0.3 0.35 Vocio | 065 Veoio 3.6
02 |Veoio-02 0.1 0.1
04 |Veoio-04 6,2 6, -2
LVCMOS12 0.3 0.35Voe | 0.65 Vg 3.6
02 |Veoio-02 0.1 0.1
PCI33 0.3 0.3Vecio | 05 Veoio 36 0.1 Veaio 109 Veeoio 15 05
SSTL33_| 0.3 VRer - 02 | VRer + 0.2 36 07 |Veoio- 1.1 8 -8
SSTL33_I 0.3 Vier - 0.2 | Vper + 0.2 36 05 |Veoio-0.9 16 16
76 76
SSTL25_| 0.3 Vger - 0.18 | Vger +0.18 3.6 054 [Veoio - 0.62 - -
15.2 15.2
SSTL25 I 0.3 VRer - 0.18 | VRgr +0.18 3.6 035 |Veoio- 0.43 - -
SSTL18_| 0.3 | Vgpgr-0.125 |Vper + 0.125| 3.6 04 |Veoio-04 6.7 6.7
8 -8
SSTL18 I 03  |VRgp-0.125 |VRgr +0.125| 3.6 028 |Veoio-0.28 - -
4 4
HSTL15_| 0.3 Vger - 0.1 | VReg +0.1 3.6 04  |Veoio-0.4 . .
8 -8
HSTL18_| 0.3 Vger - 0.1 | VRer + 0.1 3.6 04  |Veeio-0.4 - >
HSTL18_l 0.3 VRer - 0.1 | VRer + 0.1 36 04 |Veoio-04 16 16

1. The average DC current drawn by I/Os between GND connections, or between the last GND in an I/0 bank and the end of an I/O bank, as
shown in the logic signal connections table shall not exceed n * 8mA, where n is the number of I/Os between bank GND connections or
between the last GND in a bank and the end of a bank.

3-7




o DC and Switching Characteristics
=LATTICE LatticeXP2 Family Data Sheet

EBR Timing Diagrams
Figure 3-6. Read/Write Mode (Normal)
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Flash Download Time (from On-Chip Flash to SRAM)

Over Recommended Operating Conditions

Symbol Parameter Min. Typ. Max. Units
XP2-5 — 1.8 2.1 ms
PROGRAMN Low-to-  [XP28 - 19 23 ms
High. Transition to Done |XP2-17 — 1.7 2.0 ms
High. XP2-30 - 2.0 2.1 ms
¢ XP2-40 — 2.0 2.3 ms
REFRESH XP2-5 — 1.8 2.1 ms
Power-up refresh when |XP2-8 — 1.9 2.3 ms
PROGRAMN is pulled v 5571 — 17 50 ms
up to VCC
(Veo=Vee Min) XP2-30 — 2.0 2.1 ms
XP2-40 — 2.0 2.3 ms

Flash Program Time

Over Recommended Operating Conditions

Program Time
Device Flash Density Typ. Units

TAG 1.0 ms
XP2-5 1.2M :

Main Array 1.1 S

TAG 1.0 ms
XP2-8 2.0M -

Main Array 1.4 S

TAG 1.0 ms
XP2-17 3.6M ;

Main Array 1.8 S

TAG 2.0 ms
XP2-30 6.0M :

Main Array 3.0 S

TAG 2.0 ms
XP2-40 8.0M -

Main Array 4.0 s

Flash Erase Time

Over Recommended Operating Conditions

Erase Time
Device Flash Density Typ. Units

TAG 1.0 s
XP2-5 1.2M :

Main Array 3.0 S

TAG 1.0 s
XP2-8 2.0M -

Main Array 4.0 S

TAG 1.0 S
XP2-17 3.6M y

Main Array 5.0 S

TAG 2.0 s
XP2-30 6.0M -

Main Array 7.0 S

TAG 2.0 s
XP2-40 8.0M -

Main Array 9.0 S
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Signal Descriptions (Cont.)

Signal Name /0 Description
TDO O  |Output pin. Test Data Out pin used to shift data out of a device using 1149.1.
VCCJ —  |Power supply pin for JTAG Test Access Port.

Configuration Pads (Used during sysCONFIG)

Mode pins used to specify configuration mode values latched on rising edge

CFG[1:0] ! of INITN. During configuration, an internal pull-up is enabled.
1 Open Drain pin. Indicates the FPGA is ready to be configured. During config-
INITN I/O A :
uration, a pull-up is enabled.
PROGRAMN | Init!ates configuration sequence when asserted low. This pin always has an
active pull-up.
Open Drain pin. Indicates that the configuration sequence is complete, and
DONE I/0 L
the startup sequence is in progress.
CCLK I/0  |Configuration Clock for configuring an FPGA in sysCONFIG mode.
SISPI? I/O  |Input data pin in slave SPI mode and Output data pin in Master SPI mode.
SOSPI? I/O  |Output data pin in slave SPI mode and Input data pin in Master SPI mode.
2 Chip select for external SPI Flash memory in Master SPI mode. This pin has
CSSPIN (0] .
a weak internal pull-up.
CSSPISN | Chip select in Slave SPI mode. This pin has a weak internal pull-up.
Test Output Enable tristates all I/O pins when driven low. This pin has a weak
TOE | internal pull-up, but when not used an external pull-up to V¢ is recom-

mended.

1. If not actively driven, the internal pull-up may not be sufficient. An external pull-up resistor of 4.7k to 10kQ2 is recommended.

2. When using the device in Master SPI mode, it must be mutually exclusive from JTAG operations (i.e. TCK tied to GND) or the JTAG TCK
must be free-running when used in a system JTAG test environment. If Master SPI mode is used in conjunction with a JTAG download
cable, the device power cycle is required after the cable is unplugged.
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Lead-Free Packaging

Commercial

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-5E-5MN132C 1.2V -5 Lead-Free csBGA 132 COM 5
LFXP2-5E-6MN132C 1.2V -6 Lead-Free csBGA 132 COM 5
LFXP2-5E-7MN132C 1.2V -7 Lead-Free csBGA 132 COM 5
LFXP2-5E-5TN144C 1.2V -5 Lead-Free TQFP 144 COM 5
LFXP2-5E-6TN144C 1.2V -6 Lead-Free TQFP 144 COM 5
LFXP2-5E-7TN144C 1.2V -7 Lead-Free TQFP 144 COM 5
LFXP2-5E-5QN208C 1.2V -5 Lead-Free PQFP 208 COM 5
LFXP2-5E-6QN208C 1.2V -6 Lead-Free PQFP 208 COM 5
LFXP2-5E-7QN208C 1.2V -7 Lead-Free PQFP 208 COM 5
LFXP2-5E-5FTN256C 1.2V -5 Lead-Free ftBGA 256 COM 5
LFXP2-5E-6FTN256C 1.2V -6 Lead-Free ftBGA 256 COM 5
LFXP2-5E-7FTN256C 1.2V -7 Lead-Free ftBGA 256 COM 5

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-8E-5MN132C 1.2V -5 Lead-Free csBGA 132 COM 8
LFXP2-8E-6MN132C 1.2V -6 Lead-Free csBGA 132 COM 8
LFXP2-8E-7MN132C 1.2V -7 Lead-Free csBGA 132 COM 8
LFXP2-8E-5TN144C 1.2V -5 Lead-Free TQFP 144 COM 8
LFXP2-8E-6TN144C 1.2V -6 Lead-Free TQFP 144 COM 8
LFXP2-8E-7TN144C 1.2V -7 Lead-Free TQFP 144 COM 8
LFXP2-8E-5QN208C 1.2V -5 Lead-Free PQFP 208 COM 8
LFXP2-8E-6QN208C 1.2V -6 Lead-Free PQFP 208 COM 8
LFXP2-8E-7QN208C 1.2V -7 Lead-Free PQFP 208 COM 8
LFXP2-8E-5FTN256C 1.2V -5 Lead-Free ftBGA 256 COM 8
LFXP2-8E-6FTN256C 1.2V -6 Lead-Free ftBGA 256 COM 8
LFXP2-8E-7FTN256C 1.2V -7 Lead-Free ftBGA 256 COM 8

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-17E-5QN208C 1.2V -5 Lead-Free PQFP 208 COM 17
LFXP2-17E-6QN208C 1.2V -6 Lead-Free PQFP 208 COM 17
LFXP2-17E-7QN208C 1.2V -7 Lead-Free PQFP 208 COM 17
LFXP2-17E-5FTN256C 1.2V -5 Lead-Free fiBGA 256 COM 17
LFXP2-17E-6FTN256C 1.2V -6 Lead-Free fiBGA 256 COM 17
LFXP2-17E-7FTN256C 1.2V -7 Lead-Free ftBGA 256 COM 17
LFXP2-17E-5FN484C 1.2V -5 Lead-Free fpBGA 484 COM 17
LFXP2-17E-6FN484C 1.2V -6 Lead-Free fpBGA 484 COM 17
LFXP2-17E-7FN484C 1.2V -7 Lead-Free fpBGA 484 COM 17
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Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-17E-5QN208I 1.2V -5 Lead-Free PQFP 208 IND 17
LFXP2-17E-6QN208I 1.2V -6 Lead-Free PQFP 208 IND 17
LFXP2-17E-5FTN256I 1.2V -5 Lead-Free ftBGA 256 IND 17
LFXP2-17E-6FTN256I 1.2V -6 Lead-Free ftBGA 256 IND 17
LFXP2-17E-5FN484| 1.2V -5 Lead-Free fpBGA 484 IND 17
LFXP2-17E-6FN484| 1.2v -6 Lead-Free fpBGA 484 IND 17

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-30E-5FTN256| 1.2V -5 Lead-Free ftBGA 256 IND 30
LFXP2-30E-6FTN256I 1.2V -6 Lead-Free ftBGA 256 IND 30
LFXP2-30E-5FN484| 1.2v -5 Lead-Free fpBGA 484 IND 30
LFXP2-30E-6FN484| 1.2v -6 Lead-Free fpBGA 484 IND 30
LFXP2-30E-5FN672I 1.2V -5 Lead-Free fpBGA 672 IND 30
LFXP2-30E-6FN672| 1.2v -6 Lead-Free fpBGA 672 IND 30

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-40E-5FN484| 1.2v -5 Lead-Free fpBGA 484 IND 40
LFXP2-40E-6FN484| 1.2v -6 Lead-Free fpBGA 484 IND 40
LFXP2-40E-5FN672I 1.2V -5 Lead-Free fpBGA 672 IND 40
LFXP2-40E-6FN672I 1.2v -6 Lead-Free fpBGA 672 IND 40
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Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-40E-5F484C 1.2V -5 fpBGA 484 COM 40
LFXP2-40E-6F484C 1.2V -6 foBGA 484 COM 40
LFXP2-40E-7F484C 1.2V -7 fpBGA 484 COM 40
LFXP2-40E-5F672C 1.2V -5 fpBGA 672 COM 40
LFXP2-40E-6F672C 1.2V -6 fpBGA 672 COM 40
LFXP2-40E-7F672C 1.2V -7 fpBGA 672 COM 40

Industrial

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-5E-5M132] 1.2V -5 csBGA 132 IND 5
LFXP2-5E-6M132I 1.2V -6 csBGA 132 IND 5
LFXP2-5E-6FT256I 1.2v -6 fIBGA 256 IND 5

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-8E-5M132I 1.2V -5 csBGA 132 IND 8
LFXP2-8E-6M132l 1.2V -6 csBGA 132 IND 8
LFXP2-5E-5FT256I 1.2V -5 fIBGA 256 IND 5
LFXP2-8E-5FT256I 1.2V -5 fIBGA 256 IND 8
LFXP2-8E-6FT256I 1.2V -6 ftIBGA 256 IND 8

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-17E-5FT256I 1.2V -5 ftBGA 256 IND 17
LFXP2-17E-6FT256I 1.2V -6 fIBGA 256 IND 17
LFXP2-17E-5F484I 1.2v -5 fpBGA 484 IND 17
LFXP2-17E-6F484I 1.2V -6 fpBGA 484 IND 17

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-30E-5FT256I 1.2V -5 ftIBGA 256 IND 30
LFXP2-30E-6FT256I 1.2v -6 fIBGA 256 IND 30
LFXP2-30E-5F484I 1.2v -5 fpBGA 484 IND 30
LFXP2-30E-6F484I 1.2V -6 fpBGA 484 IND 30
LFXP2-30E-5F672I 1.2V -5 foBGA 672 IND 30
LFXP2-30E-6F672I 1.2v -6 fpBGA 672 IND 30
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Date Version Section Change Summary
April 2008 01.4 DC and Switching Updated Flash Download Time (From On-Chip Flash to SRAM) Table
(cont.) (cont.) | Characteristics (cont.)

Updated Flash Program Time Table

Updated Flash Erase Time Table

Updated FlashBAK (from EBR to Flash) Table
Updated Hot Socketing Specifications Table footnotes
Pinout Information  |Updated Signal Descriptions Table

June 2008 01.5 Architecture Removed Read-Before-Write sysMEM EBR mode.
Clarification of the operation of the secondary clock regions.

DC and Switching  |Removed Read-Before-Write sysMEM EBR mode.
Characteristics

Pinout Information  |Updated DDR Banks Bonding Out per I/O Bank section of Pin Informa-
tion Summary Table.

August 2008 01.6 — Data sheet status changed from preliminary to final.
Architecture Clarification of the operation of the secondary clock regions.
DC and Switching  |Removed “8W” specification from Hot Socketing Specifications table.
Characteristics

Removed "8W" footnote from DC Electrical Characteristics table.

Updated Register-to-Register Performance table.

Ordering Information |Removed “8W” option from Part Number Description.
Removed XP2-17 “8W” OPNs.

April 2011 01.7 DC and Switching  |Recommended Operating Conditions table, added footnote 5.
Characteristics

On-Chip Flash Memory Specifications table, added footnote 1.
BLVDS DC Conditions, corrected column title to be Z0 = 90 ohms.
sysCONFIG Port Timing Specifications table, added footnote 1 for

INIT:
January 2012 01.8 Multiple Added support for Lattice Diamond design software.
Architecture Corrected information regarding SED support.
DC and Switching  |Added reference to ESD Performance Qualification Summary informa-
Characteristics tion.
May 2013 01.9 All Updated document with new corporate logo.
Architecture Architecture Overview — Added information on the state of the

register on power up and after configuration.

Added information regarding SED support.
DC and Switching Removed Input Clock Rise/Fall Time 1ns max from the sysCLOCK PLL

Characteristics Timing table.
Ordering Information |Updated topside mark in Ordering Information diagram.

March 2014 02.0 Architecture Updated Typical syslO 1/O Behavior During Power-up section. Added
information on POR signal deactivation.

August 2014 02.1 Architecture Updated Typical syslO 1/0 Behavior During Power-up section.
Described user I/Os during power up and before FPGA core logic is
active.

September 2014 2.2 DC and Switching  |Updated Switching Test Conditions section. Re-linked missing figure.
Characteristics
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