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Figure 2-1. Simplified Block Diagram, LatticeXP2-17 Device (Top Level)
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The core of the LatticeXP2 device is made up of logic blocks in two forms, PFUs and PFFs. PFUs can be pro-
grammed to perform logic, arithmetic, distributed RAM and distributed ROM functions. PFF blocks can be pro-
grammed to perform logic, arithmetic and ROM functions. Except where necessary, the remainder of this data
sheet will use the term PFU to refer to both PFU and PFF blocks.

Each PFU block consists of four interconnected slices, numbered Slice 0 through Slice 3, as shown in Figure 2-2.
All the interconnections to and from PFU blocks are from routing. There are 50 inputs and 23 outputs associated
with each PFU block.
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LatticeXP2-30 and smaller devices have six secondary clock regions. All devices in the LatticeXP2 family have four
secondary clocks (SCO to SC3) which are distributed to every region.

The secondary clock muxes are located in the center of the device. Figure 2-12 shows the mux structure of the
secondary clock routing. Secondary clocks SCO to SC3 are used for clock and control and SC4 to SC7 are used for
high fan-out signals.

Figure 2-11. Secondary Clock Regions XP2-40
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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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register. Similarly, CE and RST are selected from their four respective sources (CEO, CE1, CE2, CE3 and RSTO,
RST1, RST2, RST3) at each input register, pipeline register and output register.

Signed and Unsigned with Different Widths

The DSP block supports other widths, in addition to x9, x18 and x36 widths, of signed and unsigned multipliers. For
unsigned operands, unused upper data bits should be filled to create a valid x9, x18 or x36 operand. For signed
two’s complement operands, sign extension of the most significant bit should be performed until x9, x18 or x36
width is reached. Table 2-7 provides an example of this.

Table 2-7. Sign Extension Example

Unsigned Unsigned Two’s Complement | Two’s Complement
Number | Unsigned 9-bit 18-bit Signed Signed 9 Bits Signed 18 Bits
+5 0101 000000101 000000000000000101 0101 000000101 000000000000000101
-6 N/A N/A N/A 1010 111111010 111111111111111010

OVERFLOW Flag from MAC

The sysDSP block provides an overflow output to indicate that the accumulator has overflowed. “Roll-over” occurs
and an overflow signal is indicated when any of the following is true: two unsigned numbers are added and the
result is a smaller number than the accumulator, two positive numbers are added with a negative sum or two nega-
tive numbers are added with a positive sum. Note that when overflow occurs the overflow flag is present for only
one cycle. By counting these overflow pulses in FPGA logic, larger accumulators can be constructed. The condi-
tions for the overflow signal for signed and unsigned operands are listed in Figure 2-24.

Figure 2-24. Accumulator Overflow/Underflow
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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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Figure 2-31. DQS Local Bus
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*DQSXFERDEL shifts ECLK1 by 90% and is not associated with a particular P1O.

Polarity Control Logic

In a typical DDR memory interface design, the phase relationship between the incoming delayed DQS strobe and
the internal system clock (during the READ cycle) is unknown. The LatticeXP2 family contains dedicated circuits to
transfer data between these domains. To prevent set-up and hold violations, at the domain transfer between DQS
(delayed) and the system clock, a clock polarity selector is used. This changes the edge on which the data is regis-
tered in the synchronizing registers in the input register block and requires evaluation at the start of each READ
cycle for the correct clock polarity.

Prior to the READ operation in DDR memories, DQS is in tristate (pulled by termination). The DDR memory device
drives DQS low at the start of the preamble state. A dedicated circuit detects this transition. This signal is used to
control the polarity of the clock to the synchronizing registers.
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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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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

syslO Differential Electrical Characteristics

LVDS
Over Recommended Operating Conditions
Parameter Description Test Conditions Min. Typ. Max. | Units
VINP VINM Input Voltage 0 — 2.4 \
Ve Input Common Mode Voltage Half the Sum of the Two Inputs 0.05 — 2.35 \
V1D Differential Input Threshold Difference Between the Two Inputs +/-100 — — mV
N Input Current Power On or Power Off — — +/-10 MA
VoH Output High Voltage for Vop or Vo |Rt =100 Ohm — 1.38 1.60 \
VoL Output Low Voltage for Vop or Vg  |Rt =100 Ohm 0.9V 1.03 — \
Vob Output Voltage Differential (Vop - Vom), Rt =100 Ohm 250 350 450 mV
AVop (LJhange in Vop Between High and . . 50 mv
ow
Vos Output Voltage Offset (Vop + Vom)/2, Ry = 100 Ohm 1125 | 1.20 | 1.375 \'
AVos Change in Vog Between H and L — — 50 mV
Isa Output Short Circuit Current Vop = 0V Driver Outputs Shorted to — — 24 mA
Ground
. Vop = 0V Driver Outputs Shorted to . _
IsaB Output Short Circuit Current Each Other 12 mA

Differential HSTL and SSTL

Differential HSTL and SSTL outputs are implemented as a pair of complementary single-ended outputs. All allow-
able single-ended output classes (class | and class Il) are supported in this mode.

For further information on LVPECL, RSDS, MLVDS, BLVDS and other differential interfaces please see details in
additional technical notes listed at the end of this data sheet.

LVDS25E

The top and bottom sides of LatticeXP2 devices support LVDS outputs via emulated complementary LVCMOS out-
puts in conjunction with a parallel resistor across the driver outputs. The scheme shown in Figure 3-1 is one possi-
ble solution for point-to-point signals.

Figure 3-1. LVDS25E Output Termination Example
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Table 3-1. LVDS25E DC Conditions

Parameter Description Typical Units
Vecio Output Driver Supply (+/-5%) 2.50 \Y,
Zout Driver Impedance 20 Q
Rs Driver Series Resistor (+/-1%) 158 Q
Rp Driver Parallel Resistor (+/-1%) 140 Q
Rt Receiver Termination (+/-1%) 100 Q
Von Output High Voltage (after Rp) 1.43 \
VoL Output Low Voltage (after Rp) 1.07 \
Vobp Output Differential Voltage (After Rp) 0.35 \
Vem Output Common Mode Voltage 1.25 \
ZBacK Back Impedance 100.5 Q
Ioc DC Output Current 6.03 mA

LVCMOS33D

All I/O banks support emulated differential I/0O using the LVCMOS33D 1/O type. This option, along with the external
resistor network, provides the system designer the flexibility to place differential outputs on an I/O bank with 3.3V
VCCIO. The default drive current for LVCMOS33D output is 12mA with the option to change the device strength to
4mA, 8mA, 16mA or 20mA. Follow the LVCMOS33 specifications for the DC characteristics of the LVCMOS33D.
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MLVDS

The LatticeXP2 devices support the differential MLVDS standard. This standard is emulated using complementary
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The MLVDS input standard is
supported by the LVDS differential input buffer. The scheme shown in Figure 3-5 is one possible solution for
MLVDS standard implementation. Resistor values in Figure 3-5 are industry standard values for 1% resistors.

Figure 3-5. MLVDS (Reduced Swing Differential Standard)
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Table 3-5. MLVDS DC Conditions’

Typical
Parameter Description Zo=50Q Zo=70Q Units
Vceio Output Driver Supply (+/-5%) 2.50 2.50 \"
Zout Driver Impedance 10.00 10.00 Q
Rs Driver Series Resistor (+/-1%) 35.00 35.00 Q
Ry Driver Parallel Resistor (+/-1%) 50.00 70.00 Q
Rr Receiver Termination (+/-1%) 50.00 70.00 Q
Von Output High Voltage (After Ry) 1.52 1.60 Y]
VoL Output Low Voltage (After Ryy) 0.98 0.90 \
Vob Output Differential Voltage (After Ry ) 0.54 0.70 Y]
Vewm Output Common Mode Voltage 1.25 1.25 \
Ioc DC Output Current 21.74 20.00 mA

1. For input buffer, see LVDS table.

For further information on LVPECL, RSDS, MLVDS, BLVDS and other differential interfaces please see details of
additional technical information at the end of this data sheet.
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LatticeXP2 External Switching Characteristics (Continued)

Over Recommended Operating Conditions

-7 -6 -5
Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
XP2-5 0.00 — 0.00 — 0.00 — ns
XP2-8 0.00 — 0.00 — 0.00 — ns
Clock to Data Hold - PIO Input
tH_DELPLL Register with Input Data Delay Xp2-17 0.00 — 0.00 — 0.00 — ns
XP2-30 0.00 — 0.00 — 0.00 — ns
XP2-40 0.00 — 0.00 — 0.00 — ns
DDR? and DDR2? I/O Pin Parameters
Data Valid After DQS
tovaDQ (DDR Read) XP2 — 0.29 — 0.29 — 0.29 ul
Data Hold After DQS
toveba (DDR Read) XP2 0.71 — 0.71 — 0.71 — ul
tbaves Data Valid Before DQS XP2 0.25 — 0.25 — 0.25 — ul
tbquas Data Valid After DQS XP2 0.25 — 0.25 — 0.25 — ul
fvax _ppr DDR Clock Frequency XP2 95 200 95 166 95 133 MHz
fmax_DDR2 DDR Clock Frequency XP2 133 200 133 200 133 166 MHz
Primary Clock
fuax_PRI _Ilz_:gguency for Primary Clock XP2 . 420 . 357 . 311 MHz
tw PRI g:ggt Pulse Width for Primary |y o, 1 . 1 - 1 . ns
tskew PRI gz:kary Clock Skew Within a XP2 . 160 . 160 . 160 ps
Edge Clock (ECLK1 and ECLK2)
fmax_EcLk Frequency for Edge Clock XP2 — 420 — 357 — 311 MHz
Clock Pulse Width for Edge
tw_ECLK Clock 9 XP2 1 — 1 — 1 — ns
Edge Clock Skew Within an
tSKEW_ECLK Edge of the Device XP2 — 130 — 130 — 130 ps

1. General timing numbers based on LVCMOS 2.5, 12mA, Opf load.
2. DDR timing numbers based on SSTL25.
3. DDR2 timing numbers based on SSTL18.
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LatticeXP2 Family Timing Adders® >3 (Continued)

Over Recommended Operating Conditions

Buffer Type Description -7 -6 -5 Units
HSTL15_1 HSTL_15 class | 4mA drive 0.32 0.69 1.06 ns
HSTL15D_I Differential HSTL 15 class | 4mA drive 0.32 0.69 1.06 ns
SSTL33_I SSTL_3class | -0.25 0.05 0.35 ns
SSTL33_I SSTL_3class I -0.31 -0.02 0.27 ns
SSTL33D_I Differential SSTL_3 class | -0.25 0.05 0.35 ns
SSTL33D_lI Differential SSTL_3 class Il -0.31 -0.02 0.27 ns
SSTL25_| SSTL_2 class | 8mA drive -0.25 0.02 0.30 ns
SSTL25_I SSTL_2 class Il 16mA drive -0.28 0.00 0.28 ns
SSTL25D_| Differential SSTL_2 class | 8mA drive -0.25 0.02 0.30 ns
SSTL25D_lI Differential SSTL_2 class Il 16mA drive -0.28 0.00 0.28 ns
SSTL18_I SSTL_1.8class | -0.17 0.13 0.43 ns
SSTL18_lI SSTL_1.8 class Il 8mA drive -0.18 0.12 0.42 ns
SSTL18D_I Differential SSTL_1.8 class | -0.17 0.13 0.43 ns
SSTL18D_lI Differential SSTL_1.8 class Il 8mA drive -0.18 0.12 0.42 ns
LVTTL33_4mA LVTTL 4mA drive -0.37 -0.05 0.26 ns
LVTTL33_8mA LVTTL 8mA drive -0.45 -0.18 0.10 ns
LVTTL33_12mA LVTTL 12mA drive -0.52 -0.24 0.04 ns
LVTTL33_16mA LVTTL 16mA drive -0.43 -0.14 0.14 ns
LVTTL33_20mA LVTTL 20mA drive -0.46 -0.18 0.09 ns
LVCMOS33_4mA LVCMOS 3.3 4mA drive, fast slew rate -0.37 -0.05 0.26 ns
LVCMOS33_8mA LVCMOS 3.3 8mA drive, fast slew rate -0.45 -0.18 0.10 ns
LVCMOS33_12mA LVCMOS 3.3 12mA drive, fast slew rate -0.52 -0.24 0.04 ns
LVCMOS33_16mA LVCMOS 3.3 16mA drive, fast slew rate -0.43 -0.14 0.14 ns
LVCMOS33_20mA LVCMOS 3.3 20mA drive, fast slew rate -0.46 -0.18 0.09 ns
LVCMOS25_4mA LVCMOS 2.5 4mA drive, fast slew rate -0.42 -0.15 0.13 ns
LVCMOS25_8mA LVCMOS 2.5 8mA drive, fast slew rate -0.48 -0.21 0.05 ns
LVCMOS25_12mA LVCMOS 2.5 12mA drive, fast slew rate 0.00 0.00 0.00 ns
LVCMOS25_16mA LVCMOS 2.5 16mA drive, fast slew rate -0.45 -0.18 0.08 ns
LVCMOS25_20mA LVCMOS 2.5 20mA drive, fast slew rate -0.49 -0.22 0.04 ns
LVCMOS18_4mA LVCMOS 1.8 4mA drive, fast slew rate -0.46 -0.18 0.10 ns
LVCMOS18_8mA LVCMOS 1.8 8mA drive, fast slew rate -0.52 -0.25 0.02 ns
LVCMOS18_12mA LVCMOS 1.8 12mA drive, fast slew rate -0.56 -0.30 -0.03 ns
LVCMOS18_16mA LVCMOS 1.8 16mA drive, fast slew rate -0.50 -0.24 0.03 ns
LVCMOS15_4mA LVCMOS 1.5 4mA drive, fast slew rate -0.45 -0.17 0.11 ns
LVCMOS15_8mA LVCMOS 1.5 8mA drive, fast slew rate -0.53 -0.26 0.00 ns
LVCMOS12_2mA LVCMOS 1.2 2mA drive, fast slew rate -0.46 -0.19 0.08 ns
LVCMOS12_6mA LVCMOS 1.2 6mA drive, fast slew rate -0.55 -0.29 -0.02 ns
LVCMOS33_4mA LVCMOS 3.3 4mA drive, slow slew rate 0.98 1.41 1.84 ns
LVCMOS33_8mA LVCMOS 3.3 8mA drive, slow slew rate 0.74 1.16 1.58 ns
LVCMOSS33_12mA LVCMOS 3.3 12mA drive, slow slew rate 0.56 0.97 1.38 ns
LVCMOS33_16mA LVCMOS 3.3 16mA drive, slow slew rate 0.77 1.19 1.61 ns
LVCMOSS33_20mA LVCMOS 3.3 20mA drive, slow slew rate 0.57 0.98 1.40 ns
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LatticeXP2 Family Timing Adders® >3 (Continued)

Over Recommended Operating Conditions

Buffer Type Description -7 -6 -5 Units
LVCMOS25_4mA LVCMOS 2.5 4mA drive, slow slew rate 1.05 1.43 1.81 ns
LVCMOS25_8mA LVCMOS 2.5 8mA drive, slow slew rate 0.78 1.15 1.52 ns
LVCMOS25_12mA LVCMOS 2.5 12mA drive, slow slew rate 0.59 0.96 1.33 ns
LVCMOS25_16mA LVCMOS 2.5 16mA drive, slow slew rate 0.81 1.18 1.55 ns
LVCMOS25_20mA LVCMOS 2.5 20mA drive, slow slew rate 0.61 0.98 1.35 ns
LVCMOS18_4mA LVCMOS 1.8 4mA drive, slow slew rate 1.01 1.38 1.75 ns
LVCMOS18_8mA LVCMOS 1.8 8mA drive, slow slew rate 0.72 1.08 1.45 ns
LVCMOS18_12mA LVCMOS 1.8 12mA drive, slow slew rate 0.53 0.90 1.26 ns
LVCMOS18_16mA LVCMOS 1.8 16mA drive, slow slew rate 0.74 1.1 1.48 ns
LVCMOS15_4mA LVCMOS 1.5 4mA drive, slow slew rate 0.96 1.33 1.71 ns
LVCMOS15_8mA LVCMOS 1.5 8mA drive, slow slew rate -0.53 -0.26 0.00 ns
LVCMOS12_2mA LVCMOS 1.2 2mA drive, slow slew rate 0.90 1.27 1.65 ns
LVCMOS12_6mA LVCMOS 1.2 6mA drive, slow slew rate -0.55 -0.29 -0.02 ns
PCI33 3.3V PCI -0.29 -0.01 0.26 ns

1. Timing Adders are characterized but not tested on every device.

2. LVCMOS timing measured with the load specified in Switching Test Condition table.
3. All other standards tested according to the appropriate specifications.
4

. The base parameters used with these timing adders to calculate timing are listed in the LatticeXP2 Internal Switching Characteristics table

under PIO Input/Output Timing.

5. These timing adders are measured with the recommended resistor values.
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On-Chip Oscillator and Configuration Master Clock Characteristics

Over Recommended Operating Conditions

Parameter

Min.

Max.

Units

Master Clock Frequency

Selected value -30%

Selected value +30%

MHz

Duty Cycle

40

60

%

Figure 3-9. Master SPI Configuration Waveforms
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Figure 3-10. JTAG Port Timing Waveforms
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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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Conventional Packaging

Commercial

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-5E-5M132C 1.2V -5 csBGA 132 COM 5
LFXP2-5E-6M132C 1.2V -6 csBGA 132 COM 5
LFXP2-5E-7M132C 1.2V -7 csBGA 132 COM 5
LFXP2-5E-5FT256C 1.2v -5 ftBGA 256 COM 5
LFXP2-5E-6FT256C 1.2v -6 ftBGA 256 COM 5
LFXP2-5E-7FT256C 1.2v -7 ftBGA 256 COM 5

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-8E-5M132C 1.2V -5 csBGA 132 COM 8
LFXP2-8E-6M132C 1.2V -6 csBGA 132 COM 8
LFXP2-8E-7M132C 1.2V -7 csBGA 132 COM 8
LFXP2-8E-5FT256C 1.2v -5 ftBGA 256 COM 8
LFXP2-8E-6FT256C 1.2v -6 ftBGA 256 COM 8
LFXP2-8E-7FT256C 1.2v -7 ftBGA 256 COM 8

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-17E-5FT256C 1.2V -5 ftBGA 256 COM 17
LFXP2-17E-6FT256C 1.2V -6 ftBGA 256 COM 17
LFXP2-17E-7FT256C 1.2V -7 ftBGA 256 COM 17
LFXP2-17E-5F484C 1.2v -5 fpBGA 484 COM 17
LFXP2-17E-6F484C 1.2v -6 fpBGA 484 COM 17
LFXP2-17E-7F484C 1.2V -7 fpBGA 484 COM 17

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-30E-5FT256C 1.2v -5 ftBGA 256 COM 30
LFXP2-30E-6FT256C 1.2V -6 ftBGA 256 COM 30
LFXP2-30E-7FT256C 1.2v -7 ftBGA 256 COM 30
LFXP2-30E-5F484C 1.2V -5 fpBGA 484 COM 30
LFXP2-30E-6F484C 1.2V -6 fpBGA 484 COM 30
LFXP2-30E-7F484C 1.2V -7 fpBGA 484 COM 30
LFXP2-30E-5F672C 1.2V -5 fpBGA 672 COM 30
LFXP2-30E-6F672C 1.2V -6 fpBGA 672 COM 30
LFXP2-30E-7F672C 1.2V -7 fpBGA 672 COM 30
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For Further Information

A variety of technical notes for the LatticeXP2 FPGA family are available on the Lattice Semiconductor web site at
www.latticesemi.com.

e TN1136, LatticeXP2 syslO Usage Guide

e TN1137, LatticeXP2 Memory Usage Guide

e TN1138, LatticeXP2 High Speed /O Interface

e TN1126, LatticeXP2 sysCLOCK PLL Design and Usage Guide

e TN1139, Power Estimation and Management for LatticeXP2 Devices

* TN1140, LatticeXP2 sysDSP Usage Guide

e TN1141, LatticeXP2 sysCONFIG Usage Guide

e TN1142, LatticeXP2 Configuration Encryption and Security Usage Guide
e TN1087, Minimizing System Interruption During Configuration Using TransFR Technology
e TN1220, LatticeXP2 Dual Boot Feature

e TN1130, LatticeXP2 Soft Error Detection (SED) Usage Guide

e TN1143, LatticeXP2 Hardware Checklist

For further information on interface standards refer to the following websites:
* JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org
* PCIl: www.pcisig.com

© 2012 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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