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Architecture Overview

The LatticeXP architecture contains an array of logic blocks surrounded by Programmable 1/O Cells (PIC). Inter-
spersed between the rows of logic blocks are rows of sysMEM Embedded Block RAM (EBR) as shown in Figure 2-
1.

On the left and right sides of the PFU array, there are Non-volatile Memory Blocks. In configuration mode this non-
volatile memory is programmed via the IEEE 1149.1 TAP port or the sysCONFIG™ peripheral port. On power up,
the configuration data is transferred from the Non-volatile Memory Blocks to the configuration SRAM. With this
technology, expensive external configuration memories are not required and designs are secured from unauthor-
ized read-back. This transfer of data from non-volatile memory to configuration SRAM via wide busses happens in
microseconds, providing an “instant-on” capability that allows easy interfacing in many applications.

There are two kinds of logic blocks, the Programmable Functional Unit (PFU) and Programmable Functional unit
without RAM/ROM (PFF). The PFU contains the building blocks for logic, arithmetic, RAM, ROM and register func-
tions. The PFF block contains building blocks for logic, arithmetic and ROM functions. Both PFU and PFF blocks
are optimized for flexibility, allowing complex designs to be implemented quickly and efficiently. Logic Blocks are
arranged in a two-dimensional array. Only one type of block is used per row. The PFU blocks are used on the out-
side rows. The rest of the core consists of rows of PFF blocks interspersed with rows of PFU blocks. For every
three rows of PFF blocks there is a row of PFU blocks.

Each PIC block encompasses two PIOs (PIO pairs) with their respective syslO interfaces. PIO pairs on the left and
right edges of the device can be configured as LVDS transmit/receive pairs. sysMEM EBRs are large dedicated fast
memory blocks. They can be configured as RAM or ROM.

The PFU, PFF, PIC and EBR Blocks are arranged in a two-dimensional grid with rows and columns as shown in
Figure 2-1. The blocks are connected with many vertical and horizontal routing channel resources. The place and
route software tool automatically allocates these routing resources.

At the end of the rows containing the sysMEM Blocks are the sysCLOCK Phase Locked Loop (PLL) Blocks. These
PLLs have multiply, divide and phase shifting capability; they are used to manage the phase relationship of the
clocks. The LatticeXP architecture provides up to four PLLs per device.

Every device in the family has a JTAG Port with internal Logic Analyzer (ispTRACY) capability. The sysCONFIG
port which allows for serial or parallel device configuration. The LatticeXP devices are available for operation from
3.3V, 2.5V, 1.8V and 1.2V power supplies, providing easy integration into the overall system.

© 2007 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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Figure 2-8. Per Quadrant Secondary Clock Selection

20 Secondary Clock Feedlines : 4 Clock Input Pads + 16 Routing Signals

L

A y \ 4
4 Secondary Clocks per Quadrant

Figure 2-9. Slice Clock Selection
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sysCLOCK Phase Locked Loops (PLLSs)

The PLL clock input, from pin or routing, feeds into an input clock divider. There are three sources of feedback sig-
nals to the feedback divider: from CLKOP (PLL internal), from clock net (CLKOP or CLKOS) or from a user clock
(PIN or logic). There is a PLL_LOCK signal to indicate that VCO has locked on to the input clock signal. Figure 2-
10 shows the sysCLOCK PLL diagram.

The setup and hold times of the device can be improved by programming a delay in the feedback or input path of
the PLL which will advance or delay the output clock with reference to the input clock. This delay can be either pro-
grammed during configuration or can be adjusted dynamically. In dynamic mode, the PLL may lose lock after
adjustment and not relock until the t ock parameter has been satisfied. Additionally, the phase and duty cycle block
allows the user to adjust the phase and duty cycle of the CLKOS output.

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated
with it: input clock divider, feedback divider, post scalar divider and secondary clock divider. The input clock divider
is used to divide the input clock signal, while the feedback divider is used to multiply the input clock signal. The post
scalar divider allows the VCO to operate at higher frequencies than the clock output, thereby increasing the fre-
quency range. The secondary divider is used to derive lower frequency outputs.
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For more information on the PLL, please see details of additional technical documentation at the end of this data
sheet.

Dynamic Clock Select (DCS)

The DCS is a global clock buffer with smart multiplexer functions. It takes two independent input clock sources and
outputs a clock signal without any glitches or runt pulses. This is achieved irrespective of where the select signal is
toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-12 illustrates
the DCS Block Macro.

Figure 2-12. DCS Block Primitive
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Figure 2-13 shows 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 details of additional technical documentation at the end
of this data sheet.

Figure 2-13. DCS Waveforms
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sysMEM Memory

The LatticeXP family of devices contain a number of sysMEM Embedded Block RAM (EBR). The EBR consists of
a 9-Kbit RAM, with dedicated input and output registers.

sysMEM Memory Block

The sysMEM block can implement single port, dual port or pseudo dual port memories. Each block can be used in
a variety of depths and widths as shown in Table 2-6.
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Table 2-6. sysMEM Block Configurations

Memory Mode Configurations

8,192 x 1
4,096 x 2
2,048 x 4
1,024 x 9
512x 18
256 x 36

8,192 x 1
4,096 x 2
True Dual Port 2,048 x 4
1,024 x 9
512 x 18

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9
512x 18
256 x 36

Single Port

Pseudo Dual Port

Bus Size Matching

All of the multi-port memory modes support different widths on each of the ports. The RAM bits are mapped LSB
word 0 to MSB word 0, LSB word 1 to MSB word 1 and so on. Although the word size and number of words for
each port varies, this mapping scheme applies to each port.

RAM Initialization and ROM Operation

If desired, the contents of the RAM can be pre-loaded during device configuration. By preloading the RAM block
during the chip configuration cycle and disabling the write controls, the sysMEM block can also be utilized as a
ROM.

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

Figure 2-14 shows the four basic memory configurations and their input/output names. 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.
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master serial clock is 2.5MHz. Table 2-10 lists all the available Master Serial Clock frequencies. When a different
Master Serial Clock is selected during the design process, the following sequence takes place:

1. User selects a different Master Serial Clock frequency for configuration.

2. During configuration the device starts with the default (2.5MHz) Master Serial Clock frequency.
3. The clock configuration settings are contained in the early configuration bit stream.
4

The Master Serial Clock frequency changes to the selected frequency once the clock configuration bits are
received.

For further information on the use of this oscillator for configuration, please see details of additional technical docu-
mentation at the end of this data sheet.

Table 2-10. Selectable Master Serial Clock (CCLK) Frequencies During Configuration

CCLK (MHz) CCLK (MHz) CCLK (MHz)

2.5 13 45
4.3 15 51

54 20 55
6.9 26 60
8.1 30 130
9.2 34 —
10.0 41 —

1. Default

Density Shifting

The LatticeXP family has been designed to ensure that different density devices in the same package have the
same pin-out. Furthermore, the architecture ensures a high success rate when performing design migration from
lower density parts to higher density parts. In many cases, it is also possible to shift a lower utilization design tar-
geted 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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Figure 3-4. RSDS (Reduced Swing Differential Standard)
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Table 3-4. RSDS DC Conditions
Parameter Description Typical Units
Zout Output impedance 20 ohms
Rs Driver series resistor 300 ohms
Rp Driver parallel resistor 121 ohms
Rt Receiver termination 100 ohms
VoH Output high voltage 1.35 \
VoL Output low voltage 1.15 \
Vobp Output differential voltage 0.20 \Y
Vem Output common mode voltage 1.25 Vv
Zaack Back impedance 101.5 ohms
Ioc DC output current 3.66 mA
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Typical Building Block Function Performance’
Pin-to-Pin Performance (LVCMOS25 12 mA Drive)

Function ‘ -5 Timing ‘ Units

Basic Functions

16-bit decoder 6.1 ns
32-bit decoder 7.3 ns
64-bit decoder 8.2 ns
4:1 MUX 4.9 ns
8:1 MUX 5.3 ns
16:1 MUX 5.7 ns
32:1 MUX 6.3 ns

Register to Register Performance

Function ‘ -5 Timing Units
Basic Functions
16-bit decoder 351 MHz
32-bit decoder 248 MHz
64-bit decoder 237 MHz
4:1 MUX 590 MHz
8:1 MUX 523 MHz
16:1 MUX 434 MHz
32:1 MUX 355 MHz
8-bit adder 343 MHz
16-bit adder 292 MHz
64-bit adder 130 MHz
16-bit counter 388 MHz
32-bit counter 295 MHz
64-bit counter 200 MHz
64-bit accumulator 164 MHz
Embedded Memory Functions
Single Port RAM 256x36 bits 254 MHz
True-Dual Port RAM 512x18 bits 254 MHz
Distributed Memory Functions
16x2 SP RAM 434 MHz
64x2 SP RAM 332 MHz
128x4 SP RAM 235 MHz
32x2 PDP RAM 322 MHz
64x4 PDP RAM 291 MHz

1. These timing numbers were generated using the ispLEVER design tool. Exact performance may vary with design and tool version. The tool
uses internal parameters that have been characterized but are not tested on every device.
Timing v.F0.11
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LatticeXP Family Timing Adders’

Over Recommended Operating Conditions

Buffer Type ‘ Description | -5 | -4 -3 Units

Input Adjusters

LVDS25E LVDS 2.5 Emulated 0.5 0.5 0.5 ns
LVDS25 LVDS 0.4 0.4 0.4 ns
BLVDS25 BLVDS 0.5 0.5 0.5 ns
LVPECL33 LVPECL 0.6 0.6 0.6 ns
HSTL18_1I HSTL_18class | 0.4 0.4 0.4 ns
HSTL18_lI HSTL_18class Il 0.4 0.4 0.4 ns
HSTL18_lII HSTL_18 class lll 0.4 0.4 0.4 ns
HSTL18D_|I Differential HSTL 18 class | 0.4 0.4 0.4 ns
HSTL18D_lI Differential HSTL 18 class Il 0.4 0.4 0.4 ns
HSTL18D_lII Differential HSTL 18 class Il 0.4 0.4 0.4 ns
HSTL15_1 HSTL_15class | 0.5 0.5 0.5 ns
HSTL15_lll HSTL_15 class I 0.5 0.5 0.5 ns
HSTL15D_|I Differential HSTL 15 class | 0.5 0.5 0.5 ns
HSTL15D_llI Differential HSTL 15 class IlI 0.5 0.5 0.5 ns
SSTL33_I SSTL_3class | 0.6 0.6 0.6 ns
SSTL33_II SSTL_3class Il 0.6 0.6 0.6 ns
SSTL33D_I Differential SSTL_3 class | 0.6 0.6 0.6 ns
SSTL33D_lI Differential SSTL_3 class Il 0.6 0.6 0.6 ns
SSTL25_| SSTL_2class | 0.5 0.5 0.5 ns
SSTL25_I SSTL_2class Il 0.5 0.5 0.5 ns
SSTL25D_| Differential SSTL_2 class | 0.5 0.5 0.5 ns
SSTL25D_lI Differential SSTL_2 class Il 0.5 0.5 0.5 ns
SSTL18_I SSTL_18class | 0.5 0.5 0.5 ns
SSTL18D_I Differential SSTL_18 class | 0.5 0.5 0.5 ns
LVTTL33 LVTTL 0.2 0.2 0.2 ns
LVCMOS33 LVCMOS 3.3 0.2 0.2 0.2 ns
LVCMOS25 LVCMOS 2.5 0.0 0.0 0.0 ns
LVCMOS18 LVCMOS 1.8 0.1 0.1 0.1 ns
LVCMOS15 LVCMOS 1.5 0.1 0.1 0.1 ns
LVCMOS12 LVCMOS 1.2 0.1 0.1 0.1 ns
PCI33 PCI 0.2 0.2 0.2 ns
Output Adjusters

LVDS25E LVDS 2.5 Emulated 0.3 0.3 0.3 ns
LVDS25 LVDS 2.5 0.3 0.3 0.3 ns
BLVDS25 BLVDS 2.5 0.3 0.3 0.3 ns
LVPECL33 LVPECL 3.3 0.1 0.1 0.1 ns
HSTL18_I HSTL_18class | 0.1 0.1 0.1 ns
HSTL18_lI HSTL_18class Il 0.1 0.1 0.1 ns
HSTL18_llI HSTL_18 class lll 0.2 0.2 0.2 ns
HSTL18D_| Differential HSTL 18 class | 0.1 0.1 0.1 ns
HSTL18D_lI Differential HSTL 18 class Il -0.1 -0.1 -0.1 ns
HSTL18D_llI Differential HSTL 18 class Il 0.2 0.2 0.2 ns
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Switching Test Conditions

Figure 3-13 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 Figure 3-5.

Figure 3-13. Output Test Load, LVTTL and LVCMOS Standards

Vr

R1
DUT ® ® Test Point

—~ CL

Table 3-5. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R4 CL Timing Ref. Vr
LVCMOS 3.3=1.5V —
LVCMOS 2.5 = Vg 0/2 —
LVTTL and other LVCMOS settings (L -> H, H-> L) 0 OpF |LVCMOS 1.8 = V¢gi0/2 —
LVCMOS 1.5 = Vg 0/2 —
LVCMOS 1.2 = Vg 0/2 —

LVCMOS 2.5 1/0 (Z -> H) VCC|0/2 VOL
LVCMOS 251/0 (Z-> L V /2 V
(Z->1) 188 OpF  |cco OH
LVCMOS 2.5 1/0 (H -> 2) Von - 0.15 VoL
LVCMOS 25 1/0 (L -> 2) VoL +0.15 Von

Note: Output test conditions for all other interfaces are determined by the respective standards.
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Signal Descriptions

Signal Name

\l/o\

Descriptions

General Purpose

P[Edge] [Row/Column Number*]_[A/B]

I/0

[Edge] indicates the edge of the device on which the pad is located. Valid
edge designations are L (Left), B (Bottom), R (Right), T (Top).

[Row/Column Number] indicates the PFU row or the column of the device on
which the PIC exists. When Edge is T (Top) or (Bottom), only need to specify
Row Number. When Edge is L (Left) or R (Right), only need to specify Col-
umn Number.

[A/B] indicates the PIO within the PIC to which the pad is connected.

Some of these user programmable pins are shared with special function pins.
These pin when not used as special purpose pins can be programmed as I/
Os for user logic.

During configuration, the user-programmable 1/Os are tri-stated with an inter-
nal pull-up resistor enabled. If any pin is not used (or not bonded to a pack-
age pin), it is also tri-stated with an internal pull-up resistor enabled after
configuration.

Global RESET signal. (Active low). Any I/O pin can be configured to be

GSRN I GSRN

NC — |No connect.

GND — |GND - Ground. Dedicated Pins.

Vee — |VCC - The power supply pins for core logic. Dedicated Pins.

v __|Vceaux - The Aucxiliary power supply pin. It powers all the differential and ref-
CCAUX erenced input buffers. Dedicated Pins.

Vcero — |Voltage supply pins for ULMOPLL (and LLM1PLL").

Veept — |Voltage supply pins for URMOPLL (and LRM1PLL").

GNDPO — | Ground pins for ULMOPLL (and LLM1PLL").

GNDP1 — | Ground pins for URMOPLL (and LRM1PLL").

Veciox — |Vceio - The power supply pins for I/O bank x. Dedicated Pins.

VREF1(x), VREF2(x)

Reference supply pins for /O bank x. Pre-determined pins in each bank are
assigned as Vggr inputs. When not used, they may be used as 1/O pins.

PLL and Clock Functions (Used as user

programmable 1/O pins when not in use for PLL or clock pins)

[LOC][num]_PLL[T, C]_IN_A

Reference clock (PLL) input Pads: ULM, LLM, URM, LRM, num = row from
center, T = true and C = complement, index A, B, C...at each side.

[LOC][num]_PLL[T, C]_FB_A

Optional feedback (PLL) input Pads: ULM, LLM, URM, LRM, num = row from
center, T = true and C = complement, index A, B, C...at each side.

PCLKIT, C]_[n:0]_[3:0]

Primary Clock Pads, T = true and C = complement, n per side, indexed by
bank and 0,1, 2, 3 within bank.

[LOCIDQS[num]

DQS input Pads: T (Top), R (Right), B (Bottom), L (Left), DQS, num = Ball
function number. Any pad can be configured to be DQS output.

© 2007 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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Power Supply and NC Connections

Signals 100 TQFP 144 TQFP 208 PQFP 256 fpBGA 388 fpBGA 484 fpBGA
Vee 28, 77 14,39,73,112 (19, 35,53, 80, 107, |D4, D13, E5, E12, |H9, J8, J15,K8, |F10, F13,G9, G10,
151, 158, 182 M5, M12, N4, N13 |K15, L8, L15, M8, |G13, G14, H8,
M15, N8, N15, P8, |H15, J7, J16, K6,
P15, R9 K7, K16, K17, N6,
N7, N16, N17, P7,
P16, R8, R15, T9,
T10, T13, T14,
u10, U13
Vecioo |94 133 189, 199 F7,F8 G8, G9, G10, G11, [F11, G11, H10,
H8 H11
Vecior |82 119 167,177 F9, F10 G12,G13,G14, |F12,G12, H12,
G15, H15 H13
Vecioo |65 08 140, 149 G11, H11 H16, J16, K16, L16 |[K15, L15, L16, L17
Vecios |58 88 115, 125 J11, K11 M16,N16, P16,  M15, M16, M17,
R16 N15
Veoioa |47 61,68 87, 97 L9, L10 R15,T12,T13,  |R12, R13, T12,
T14,T15 u12
Vecios |38 49 64, 74 L7,L8 R8, T8,T9, T10, |R10, R11, T11,
Ti1 U1
Veoios |22 21 28, 41 J6, K6 M7,N7,P7,R7  |[M6, M7, M8, N8
Vecior |7 8 13,23 G6, H6 H7,J7,K7, L7 K8, L6, L7, L8
Veey |73 108 154 D16 E20 E20
Veero |17 19 25 H4 M2 L5
Veepr |60 91 128 J12 M21 L18
Vecaux |25, 71 36, 106 50, 152 E4, E13, M4, M13 |G7, G16,T7, T16 |G7, G8, G15, G16,
H7, H16, R7, R16,
T7,78,T15, T16
GND'  [10, 18, 21,33, 43, [3,11,20,28,44, |5,7,16,26,38, 47, |A1,A16,F6, F11, |A1,A22,H10,H11, [A1, A2, A21, A22,
44, 52,59, 68, 84, |54, 56, 64, 75, 85, |49, 59, 69, 79, 82, |G7, G8, G9, G10, |H12, H13, H14,J9, |B1, B22, H9, H14,
90, 99 90, 101, 121, 127, (92, 106, 109, 118, |H5, H7, H8, H9,  |J10, J11,J12, J13, |J8, J9, J10, J11,
136 121,127,130, 135, [H10, J7,J8,J9,  |J14, K9, K10, K11, [J12, J13, J14, J15,
143,163, 172, 181, |J10, J13, K7, K8, |K12, K13, K14, L9, [K9, K10, K11, K12,
184, 194, 207 K9, K10, L6, L11, |L10,L11,L12,L13, |K13, K14, L9, L10,
T1,T16 L14, M9, M10, L11,L12,L13, L14,
M11, M12, M13,  |M9, M10, M11,
M14, N1, N9, N10, [M12, M13, M14,
N11,N12,N13,  |M20, N2, N9, N10,
N14,N22, P9, P10, [N11, N12, N13,
P11, P12, P13,  |N14, P8, P9, P10,
P14,R10,R11,  |P11, P12, P13,
R12, R13,R14,  |P14, P15 R9, R14,
AB1, AB22 AAT1, AA22, ABT,
AB2, AB21, AB22
NC? — — XP3:27,33,34, |— XP10:C2,C15,  |XP15:B21,C4, C5,
129, 133, 134 C16,C17, D4, D5, |C6,C18,C19, C20,

D6, D7, D16, D17,
E4, E19, W3, W4,
W7, W17, W18,
W19, W20, Y3,
Y15, Y16, AA1,
AA2

C21, D6, D18, E4,
E6, E18, F6, L1,
L19, L20, M1, M2,
M19, M21, N1,
N21, N22, P1, P2,
U5, U6, U17, U18,
V5, V6, V17, V18,
W17, W18, W19,
Y3, Y4,Y5

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

2. NC pins should not be connected to any active signals, V¢ or GND.
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LFXP3 Logic Signal Connections: 100 TQFP

Pin Number Pin Function Bank Differential Dual Function
1 CFG1 0 - -
2 DONE 0 - -
3 PROGRAMN 7 - -
4 CCLK 7 - -
5 PL3A 7 T LUMO_PLLT_FB_A
6 PL3B 7 C LUMO_PLLC_FB_A
7 VCCIO7 7 - -
8 PL5A 7 - VREF1_7
9 PL6B 7 - VREF2_7
10 GNDIO7 7 - -
11 PL7A 7 T® DQS
12 PL7B 7 c? -
13 PL8A 7 T LUMO_PLLT_IN_A
14 PL8B 7 C LUMO_PLLC_IN_A
15 PL9A 7 TS -
16 PLO9B 7 c? -
17 VCCPO - - -
18 GNDPO - - -
19 PL12A 6 T PCLKT6_0
20 PL12B 6 C PCLKC6_0
21 GNDIO6 6 - -
22 VCCIO6 6 - -
23 PL18A 6 T® -
24 PL18B 6 c? -
25 VCCAUX - - -
26 SLEEPN'/TOE? - - -
27 INITN 5 - -
28 VCC - - -
29 PB2B 5 - VREF1_5
30 PB5B 5 - VREF2_5
31 PB8A 5 T -
32 PB8B 5 C -
33 GNDIO5 5 - -
34 PB9A 5 - -
35 PB10B 5 - -
36 PB11A 5 T DQS
37 PB11B 5 C -
38 VCCIO5 5 - -
39 PB12A 5 T -
40 PB12B 5 C -
41 PB13A 5 T -
42 PB13B 5 C -
43 GND - - -
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LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP6 LFXP10
Ball Ball Dual Ball Dual
Number Function Bank | Differential Function Function Bank | Differential Function

L15 PR21B 3 c? - PR28B 3 c® -
L14 PR21A 3 T - PR28A 3 T8 -

- GNDIO3 3 - - GNDIO3 3 - -
L12 PR17B 3 C - PR26A 3 - -
M16 PR20B 3 C - PR25B 3 C RLMO_PLLC_IN_A
N16 PR20A 3 T - PR25A 3 T RLMO_PLLT_IN_A
K14 PR19B 3 c? - PR24B 3 ct -
K15 PR19A 3 T3 - PR24A 3 T8 DQS
K12 PR17A 3 T - PR23B 3 - -
K13 PR22A 3 - VREF2_3 PR22A 3 - VREF2_3

- GNDIO3 3 - - GNDIO3 3 - -
L16 PR18B 3 c? - PR21B 3 c® -
K16 PR18A 3 T - PR21A 3 T -
J15 PR16B 3 c? - PR19B 3 c® -
J14 PR16A 3 T8 - PR19A 3 T8 -
J13 GNDP1 - - - GNDP1 - - -
J12 VCCP1 - - - VCCP1 - - -

- GNDIO2 2 - - GNDIO2 2 - -
J16 PR12B 2 C PCLKC2_0 PR17B 2 C PCLKC2_0
H16 PR12A 2 T PCLKT2_0 PR17A 2 T PCLKT2_0
H13 PR13B 2 c? - PR16B 2 c® -
H12 PR13A 2 T - PR16A 2 T DQS
H15 PR2B 2 c? - PR15B 2 - -
H14 PR6B 2 - VREF1_2 PR14A 2 - VREF1_2

- GNDIO2 2 - - GNDIO2 2 - -
G15 PR11B 2 c? - PR13B 2 c® -
G114 PR11A 2 T - PR13A 2 T8 -
G16 PR8B 2 C RUMO_PLLC_IN_A PR12B 2 C RUMO_PLLC_IN_A
F16 PR8A 2 T RUMO_PLLT_IN_A PR12A 2 T RUMO_PLLT_IN_A
G13 PR2A 2 T - PR11B 2 - -

- GNDIO2 2 - - GNDIO2 2 - -
G12 PR9B 2 c? - PR8B 2 C -
F13 PR9A 2 T8 - PR8A 2 T -
B16 PR7B 2 c? - PR7B 2 c® -
Ci16 PR7A 2 T DQS PR7A 2 T DQS
F15 PR14A 2 - - PR6B 2 - -
E15 PR5A 2 - VREF2_2 PR5A 2 - VREF2_2

- GNDIO2 2 - - GNDIO2 2 - -
F14 PR4B 2 c? - PR4B 2 c® -
E14 PR4A 2 T - PR4A 2 T8 -
D15 PR3B 2 C RUMO_PLLC_FB_A PR3B 2 C RUMO_PLLC_FB_A
Ci15 PR3A 2 T RUMO_PLLT_FB_A PR3A 2 T RUMO_PLLT_FB_A
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Pinout Information
LatticeXP Family Data Sheet

LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number Function Bank |Differential Function Function Bank | Differential Function
P16 PR37B 3 c? - PR41B 3 c? -
R16 PR37A 3 T8 DQS PR41A 3 T DQS
M15 PR36B 3 - - PR40B 3 - -
N14 PR35A 3 - VREF1_3 PR39A 3 - VREF1_3
- GNDIO3 3 - - GNDIO3 3 - -
M14 PR33B 3 C - PR37B 3 C -
L13 PR33A 3 T - PR37A 3 T -
L15 PR32B 3 c? - PR36B 3 c? -
L14 PR32A 3 T - PR36A 3 T® -
L12 PR30A 3 - - PR34A 3 - -
M16 PR29B 3 C RLMO_PLLC_IN_A PR33B 3 C RLMO_PLLC_IN_A
N16 PR29A 3 T RLMO_PLLT_IN_A PR33A 3 T RLMO_PLLT_IN_A
- GNDIO3 3 - - GNDIO3 3 - -
K14 PR28B 3 c? - PR32B 3 c? -
K15 PR28A 3 T® DQS PR32A 3 T DQS
K12 PR27B 3 - - PR31B 3 - -
K13 PR26A 3 - VREF2_3 PR30A 3 - VREF2_3
L16 PR25B 3 c? - PR29B 3 c? -
K16 PR25A 3 T - PR29A 3 T8 -
- GNDIO3 3 - - GNDIO3 3 - -
J15 PR23B 3 c? - PR27B 3 c? -
J14 PR23A 3 T - PR27A 3 T8 -
J13 GNDP1 - - - GNDP1 - - -
J12 VCCP1 - - - VCCP1 - - -
- GNDIO2 2 - - GNDIO2 2 - -
J16 PR21B 2 C PCLKC2_0 PR21B 2 C PCLKC2_0
H16 PR21A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0
H13 PR20B 2 c? - PR20B 2 c? -
H12 PR20A 2 T8 DQS PR20A 2 T DQS
H15 PR19B 2 - - PR19B 2 - -
H14 PR18A 2 - VREF1_2 PR18A 2 - VREF1_2
- GNDIO2 2 - - GNDIO2 2 - -
G15 PR17B 2 c® - PR17B 2 c® -
G14 PR17A 2 T - PR17A 2 T8 -
G16 PR16B 2 C RUMO_PLLC_IN_A PR16B 2 C RUMO_PLLC_IN_A
F16 PR16A 2 T RUMO_PLLT_IN_A PR16A 2 T RUMO_PLLT_IN_A
G13 PR15B 2 - - PR15B 2 - -
- GNDIO2 2 - - GNDIO2 2 - -
G12 PR12B 2 C - PR12B 2 C -
F13 PR12A 2 T - PR12A 2 T -
B16 PR11B 2 c? - PR11B 2 c? -
Cci6 PR11A 2 T8 DQS PR11A 2 T DQS
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LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA (Cont.)

LFXP10 LFXP15 LFXP20
Ball Ball Ball Ball
Number] Function |Bank| Diff. Dual Function Function |Bank| Diff. Dual Function Function |Bank| Diff. Dual Function
M21 VCCP1 - - - VCCP1 - - - VCCP1 - - -
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
M22 PR18B 2 c® - PR22B 2 c? - PR22B 2 c? -
L22 PR18A 2 T - PR22A 2 T® - PR22A 2 T8 -
K22 PR17B 2 C PCLKC2_0 PR21B 2 o] PCLKC2_0 PR21B 2 ] PCLKC2_0
K21 PR17A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0
L19 PR16B 2 c® - PR20B 2 c? - PR20B 2 c? -
K20 PR16A 2 T DQS PR20A 2 T® DQS PR20A 2 T DQS
L20 PR15B 2 - - PR19B 2 - - PR19B 2 - -
L21 PR14A 2 - VREF1_2 PR18A 2 - VREF1_2 PR18A 2 - VREF1_2
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
J22 PR13B 2 c® - PR17B 2 c? - PR17B 2 c? -
Ja21 PR13A 2 T® - PR17A 2 T® - PR17A 2 T8 -
H22 PR12B 2 C | RUMO_PLLC_IN_A PR16B 2 C | RUMO_PLLC_IN_A PR16B 2 C [ RUMO_PLLC_IN_A
H21 PR12A 2 T | RUMO_PLLT_IN_A PR16A 2 T | RUMO_PLLT_IN_A PR16A 2 T | RUMO_PLLT_IN_A
K19 PR11B 2 c® - PR15B 2 c? - PR15B 2 c? -
J19 PR11A 2 T® - PR15A 2 T® - PR15A 2 T8 -
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
J20 PR9B 2 c® - PR13B 2 c? - PR13B 2 c? -
H20 PR9A 2 T - PR13A 2 T® - PR13A 2 T8 -
H19 PR8B 2 C - PR12B 2 o] - PR12B 2 o] -
G19 PR8A 2 T - PR12A 2 T - PR12A 2 T -
G22 PR7B 2 c® - PR11B 2 c? - PR11B 2 c? -
G21 PR7A 2 T DQS PR11A 2 T® DQS PR11A 2 T DQS
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
F20 PR6B 2 - - PR10B 2 - - PR10B 2 - -
G20 PR5A 2 - VREF2_2 PRYA 2 - VREF2_2 PRY9A 2 - VREF2_2
F22 PR4B 2 c® - PR8B 2 c? - PR8B 2 c? -
F21 PR4A 2 T - PR8A 2 T® - PR8A 2 T8 -
E22 PR3B 2 C |RUMO_PLLC_FB_A PR7B 2 C |RUMO_PLLC_FB_A PR7B 2 C |RUMO_PLLC_FB_A
E21 PR3A 2 T | RUMO_PLLT_FB_A PR7A 2 T | RUMO_PLLT_FB_A PR7A 2 T | RUMO_PLLT_FB_A
D22 PR2B 2 c® - PR6B 2 c? - PR6B 2 c? -
D21 PR2A 2 T - PR6A 2 T® - PR6A 2 T -
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
F19 TDO - - - TDO - - - TDO - - -
E20 VCCJ - - - VCCJ - - - VCCJ - - -
D20 TDI - - - TDI - - - TDI - - -
D19 TMS - - - TMS - - - TMS - - -
D18 TCK - - - TCK - - - TCK - - -
- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -
E19 - - - - PT48A 1 - - PT52A 1 - -
D17 - - - - PT47B 1 C - PT51B 1 C -
D16 - - - - PT47A 1 T DQS PT51A 1 T DQS
C16 - - - - PT46B 1 - - PT50B 1 - -
C15 - - - - PT45A 1 - - PT49A 1 - -
C17 - - - - PT44B 1 C - PT48B 1 C -
Cc18 PT39A 1 - - PT44A 1 T - PT48A 1 T -
Cc19 PT38B 1 C - PT43B 1 o] - PT47B 1 C -
- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -
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LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
F5 PROGRAMN 7 - - PROGRAMN 7 - -
ES3 CCLK 7 - - CCLK 7 - -
C1 PL2B 7 - - PL2B 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
G5 PL3A 7 T® - PL3A 7 T8 -
G6 PL3B 7 c? - PL3B 7 c® -
F4 PL4A 7 T - PL4A 7 T -
F3 PL4B 7 C - PL4B 7 C -
G4 PL5A 7 TS - PL5A 7 T -
G3 PL5B 7 c? - PL5B 7 c® -
D1 PL6A 7 T® - PL6A 7 T8 -
D2 PL6B 7 c? - PL6B 7 c® -
- GNDIO7 7 - - GNDIO7 7 - -
E1 PL7A 7 T LUMO_PLLT_FB_A PL7A 7 T LUMO_PLLT_FB_A
E2 PL7B 7 C LUMO_PLLC_FB_A PL7B 7 C LUMO_PLLC_FB_A
H5 PL8A 7 T® - PL8A 7 T8 -
H6 PL8B 7 c? - PL8B 7 c® -
H4 PL9A 7 - - PL9A 7 - -
H3 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7
F1 PL11A 7 T® DQS PL11A 7 T8 DQS
F2 PL11B 7 c? - PL11B 7 ct -
- GNDIO7 7 - - GNDIO7 7 - -
J5 PL12A 7 T - PL12A 7 T -
J6 PL12B 7 C - PL12B 7 C -
G1 PL13A 7 T® - PL13A 7 T8 -
G2 PL13B 7 c? - PL13B 7 c® -
J4 PL15A 7 TS - PL15A 7 T -
J3 PL15B 7 c? - PL15B 7 c® -
- GNDIO7 7 - - GNDIO7 7 - -
H1 PL16A 7 T LUMO_PLLT_IN_A PL16A 7 T LUMO_PLLT_IN_A
H2 PL16B 7 C LUMO_PLLC_IN_A PL16B 7 C LUMO_PLLC_IN_A
Ji PL17A 7 T® - PL17A 7 T8 -
J2 PL17B 7 c? - PL17B 7 c® -
K3 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7
K2 PL19B 7 - - PL19B 7 - -
K4 PL20A 7 TS DQS PL20A 7 TS DQS
- GNDIO7 7 - - GNDIO7 7 - -
K5 PL20B 7 c? - PL20B 7 c® -
K1 PL21A 7 T - PL21A 7 T -
L2 PL21B 7 C - PL21B 7 C -
L4 PL22A 7 T® - PL22A 7 T8 -
L3 PL22B 7 c? - PL22B 7 c® -
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Lattice Semiconductor LatticeXP Family Data Sheet

LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function

AB19 PB37A 4 - - PB41A 4 - -
AB20 PB38B 4 - - PB42B 4 - -
- GNDIO4 4 - - GNDIO4 4 - -

V15 PB39A 4 T DQS PB43A 4 T DQS
ui15 PB39B 4 C - PB43B 4 C -
Y15 PB40A 4 T - PB44A 4 T -
W15 PB40B 4 C - PB44B 4 C -
AA16 PB41A 4 T - PB45A 4 T -
AA17 PB41B 4 C - PB45B 4 C -
AA18 PB42A 4 T - PB46A 4 T -
AA19 PB42B 4 C - PB46B 4 C -
Y16 PB43A 4 T - PB47A 4 T -
W16 PB43B 4 C - PB47B 4 C -
- GNDIO4 4 - - GNDIO4 4 - -
AA20 PB44A 4 T - PB48A 4 T -
AA21 PB44B 4 C - PB48B 4 C -
Y17 PB45A 4 - - PB49A 4 - -
Y18 PB46B 4 - - PB50B 4 - -

Y19 PB47A 4 T DQS PB51A 4 T DQS
Y20 PB47B 4 C - PB51B 4 C -
V16 PB48A 4 T - PB52A 4 T -
u16 PB48B 4 C - PB52B 4 C -
- GNDIO4 4 - - GNDIO4 4 - -
u18 - - - - PB53A 4 T -
V18 - - - - PB53B 4 C -
W19 - - - - PB54A 4 T -
W18 - - - - PB54B 4 C -
ui7 - - - - PB55A 4 T -
V17 - - - - PB55B 4 C -
- GNDIO4 4 - - GNDIO4 4 - -
W17 - - - - PB56A 4 - -
- GNDIO3 3 - - GNDIOS 3 - -
V19 PR43A 3 - - PR47A 3 - -
u20 PR42B 3 c? - PR46B 3 c® -
u19 PR42A 3 T® - PR46A 3 T8 -
V20 PR41B 3 C - PR45B 3 C -
W20 PR41A 3 T - PR45A 3 T -
T17 PR40B 3 c? - PR44B 3 c® -
T18 PR40A 3 T® - PR44A 3 T8 -
T19 PR39B 3 c? - PR43B 3 c® -
T20 PR39A 3 T® - PR43A 3 T8 -
- GNDIO3 3 - - GNDIO3 3 - -
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Lattice Semiconductor LatticeXP Family Data Sheet

LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
G9 VCC - - - VCC - - -
H15 VCC - - - VCC - - -
H8 VCC - - - VCC - - -
J16 VCC - - - VCC - - -
J7 VCC - - - VCC - - -
K16 VCC - - - VCC - - -
K17 VCC - - - VCC - - -
K6 VCC - - - VCC - - -
K7 VCC - - - VCC - - -
N16 VCC - - - VCC - - -
N17 VCC - - - VCC - - -
N6 VCC - - - VCC - - -
N7 VCC - - - VCC - - -
P16 VCC - - - VCC - - -
P7 VCC - - - VCC - - -
R15 VCC - - - VCC - - -
R8 VCC - - - VCC - - -
T10 VCC - - - VCC - - -
T13 VCC - - - VCC - - -
T14 VCC - - - VCC - - -
T9 VCC - - - VCC - - -
uio VCC - - - VCC - - -
ui3 VCC - - - VCC - - -
G15 VCCAUX - - - VCCAUX - - -
G16 VCCAUX - - - VCCAUX - - -
G7 VCCAUX - - - VCCAUX - - -
G8 VCCAUX - - - VCCAUX - - -
H16 VCCAUX - - - VCCAUX - - -
H7 VCCAUX - - - VCCAUX - - -
R16 VCCAUX - - - VCCAUX - - -
R7 VCCAUX - - - VCCAUX - - -
T15 VCCAUX - - - VCCAUX - - -
T16 VCCAUX - - - VCCAUX - - -
T7 VCCAUX - - - VCCAUX - - -
T8 VCCAUX - - - VCCAUX - - -
F11 VCCIOO0 0 - - VCCIOO0 0 - -
G11 VCCIOO0 0 - - VCCIOO0 0 - -
H10 VCCIOO0 0 - - VCCIOO0 0 - -
H11 VCCIOO0 0 - - VCCIOO0 0 - -
F12 VCCIO1 1 - - VCCIO1 1 - -
G12 VCCIO1 1 - - VCCIO1 1 - -
H12 VCCIO1 1 - - VCCIO1 1 - -
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Lead-free Packaging

Commercial

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3C-3QN208C 136 1.8/2.5/3.3V -3 PQFP 208 COM 3.1K
LFXP3C-4QN208C 136 1.8/2.5/3.3V -4 PQFP 208 COM 3.1K
LFXP3C-5QN208C 136 1.8/2.5/3.3V -5 PQFP 208 COM 3.1K
LFXP3C-3TN144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 3.1K
LFXP3C-4TN144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 3.1K
LFXP3C-5TN144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 3.1K
LFXP3C-3TN100C 62 1.8/2.5/3.3V -3 TQFP 100 COM 3.1K
LFXP3C-4TN100C 62 1.8/2.5/3.3V -4 TQFP 100 COM 3.1K
LFXP3C-5TN100C 62 1.8/2.5/3.3V -5 TQFP 100 COM 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 5.8K
LFXP6C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 5.8K
LFXP6C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 5.8K
LFXP6C-3QN208C 142 1.8/2.5/3.3V -3 PQFP 208 COM 5.8K
LFXP6C-4QN208C 142 1.8/2.5/3.3V -4 PQFP 208 COM 5.8K
LFXP6C-5QN208C 142 1.8/2.5/3.3V -5 PQFP 208 COM 5.8K
LFXP6C-3TN144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 5.8K
LFXP6C-4TN144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 5.8K
LFXP6C-5TN144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 5.8K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10C-3FN388C 244 1.8/2.5/3.3V -3 fpBGA 388 COM 9.7K
LFXP10C-4FN388C 244 1.8/2.5/3.3V -4 fpBGA 388 COM 9.7K
LFXP10C-5FN388C 244 1.8/2.5/3.3V -5 fpBGA 388 COM 9.7K
LFXP10C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 9.7K
LFXP10C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 9.7K
LFXP10C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 9.7K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP15C-3FN484C 300 1.8/2.5/3.3V -3 fpBGA 484 COM 15.5K
LFXP15C-4FN484C 300 1.8/2.5/3.3V -4 fpBGA 484 COM 15.5K
LFXP15C-5FN484C 300 1.8/2.5/3.3V -5 fpBGA 484 COM 15.5K
LFXP15C-3FN388C 268 1.8/2.5/3.3V -3 fpBGA 388 COM 15.5K
LFXP15C-4FN388C 268 1.8/2.5/3.3V -4 fpBGA 388 COM 15.5K
LFXP15C-5FN388C 268 1.8/2.5/3.3V -5 fpBGA 388 COM 15.5K
LFXP15C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 15.5K
LFXP15C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 15.5K
LFXP15C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 15.5K
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Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10E-3FN388I 244 1.2V -3 fpBGA 388 IND 9.7K
LFXP10E-4FN388I 244 1.2V -4 fpBGA 388 IND 9.7K
LFXP10E-3FN256I 188 1.2V -3 fpBGA 256 IND 9.7K
LFXP10E-4FN256I 188 1.2V -4 fpBGA 256 IND 9.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3FN484| 300 1.2V -3 fpBGA 484 IND 15.5K
LFXP15E-4FN484| 300 1.2V -4 fpBGA 484 IND 15.5K
LFXP15E-3FN388lI 268 1.2V -3 fpBGA 388 IND 15.5K
LFXP15E-4FN388I 268 1.2V -4 fpBGA 388 IND 15.5K
LFXP15E-3FN256I 188 1.2V -3 fpBGA 256 IND 15.5K
LFXP15E-4FN256I 188 1.2V -4 fpBGA 256 IND 15.5K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP20E-3FN484| 340 1.2V -3 fpBGA 484 IND 19.7K
LFXP20E-4FN484| 340 1.2V -4 fpBGA 484 IND 19.7K
LFXP20E-3FN388I 268 1.2V -3 fpBGA 388 IND 19.7K
LFXP20E-4FN388I 268 1.2V -4 fpBGA 388 IND 19.7K
LFXP20E-3FN256I 188 1.2V -3 fpBGA 256 IND 19.7K
LFXP20E-4FN256I 188 1.2V -4 fpBGA 256 IND 19.7K
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