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Figure 2-1. LatticeXP Top Level Block Diagram
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PFU and PFF Blocks

The core of the LatticeXP devices consists of PFU and PFF blocks. The PFUs can be programmed to perform
Logic, Arithmetic, Distributed RAM and Distributed ROM functions. PFF blocks can be programmed to perform
Logic, Arithmetic and ROM functions. Except where necessary, the remainder of the data sheet will use the term
PFU to refer to both PFU and PFF blocks.

Each PFU block consists of four interconnected slices, numbered 0-3 as shown in Figure 2-2. All the interconnec-
tions to and from PFU blocks are from routing. There are 53 inputs and 25 outputs associated with each PFU block.

Figure 2-2. PFU Diagram

From
Routing

To
Routing

2-2




Architecture
Lattice Semiconductor LatticeXP Family Data Sheet

in selected blocks the input to the DQS delay block. If one of the bypass options is not chosen, the signal first
passes through an optional delay block. This delay, if selected, ensures no positive input-register hold-time require-
ment when using a global clock.

The input block allows two modes of operation. In the single data rate (SDR) the data is registered, by one of the
registers in the single data rate sync register block, with the system clock. In the DDR Mode two registers are used
to sample the data on the positive and negative edges of the DQS signal creating two data streams, DO and D2.
These two data streams are synchronized with the system clock before entering the core. Further discussion on
this topic is in the DDR Memory section of this data sheet.

Figure 2-21 shows the input register waveforms for DDR operation and Figure 2-22 shows the design tool primi-
tives. The SDR/SYNC registers have reset and clock enable available.

The signal DDRCLKPOL controls the polarity of the clock used in the synchronization registers. It ensures ade-
quate timing when data is transferred from the DQS to the system clock domain. For further discussion of this topic,
see the DDR memory section of this data sheet.

Figure 2-20. Input Register Diagram
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Figure 2-21. Input Register DDR Waveforms
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Figure 2-22. INDDRXB Primitive
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Output Register Block

The output register block provides the ability to register signals from the core of the device before they are passed
to the syslO buffers. The block contains a register for SDR operation that is combined with an additional latch for
DDR operation. Figure 2-23 shows the diagram of the Output Register Block.

In SDR mode, ONEGO feeds one of the flip-flops that then feeds the output. The flip-flop can be configured as a D-
type or as a latch. In DDR mode, ONEGO is fed into one register on the positive edge of the clock and OPOSO0 is
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (DO).

Figure 2-24 shows the design tool DDR primitives. The SDR output register has reset and clock enable available.
The additional register for DDR operation does not have reset or clock enable available.
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Figure 2-26. DQS Local Bus
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Delay Control Bus

Polarity Control Signal Bus

i i i

i i i

i i

DLL

P

DOOoNnGD DDoDooT

iy

DDR
Datain
PAD

DQS
Strobe
PAD

DQS Signal Bus




Architecture
Lattice Semiconductor LatticeXP Family Data Sheet

Polarity Control Logic

In a typical DDR Memory interface design, the phase relation between the incoming delayed DQS strobe and the
internal system Clock (during the READ cycle) is unknown.

The LatticeXP family contains dedicated circuits to transfer data between these domains. To prevent setup 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 registered in the synchronizing registers in the input register
block. This requires evaluation at the start of the 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.

syslO Buffer

Each 1/O is associated with a flexible buffer referred to as a syslO buffer. These buffers are arranged around the
periphery of the device in eight groups referred to as Banks. The syslO buffers allow users to implement the wide
variety of standards that are found in today’s systems including LVCMOS, SSTL, HSTL, LVDS and LVPECL.

syslO Buffer Banks

LatticeXP devices have eight syslO buffer banks; each is capable of supporting multiple 1/0 standards. Each syslO
bank has its own I/O supply voltage (Vo). and two voltage references Vgygpq and Vgggo resources allowing each
bank to be completely independent from each other. Figure 2-28 shows the eight banks and their associated sup-
plies.

In the LatticeXP devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS, PCI and PCI-X) are
powered using Vegio- LVTTL, LVCMOS33, LVCMOS25 and LVCMOS12 can also be set as a fixed threshold input
independent of V¢ o In addition to the bank Vg o supplies, the LatticeXP devices have a V¢ core logic power sup-
ply, and a Vccaux supply that power all differential and referenced buffers.

Each bank can support up to two separate VREF voltages, VREF1 and VREF2 that set the threshold for the refer-
enced input buffers. In the LatticeXP devices, a dedicated pin in a bank can be configured to be a reference voltage
supply pin. Each I/O is individually configurable based on the bank’s supply and reference voltages.
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Figure 2-29 provides a pictorial representation of the different programming ports and modes available in the Lattic-
eXP devices.

On power-up, the FPGA SRAM is ready to be configured with the sysCONFIG port active. The IEEE 1149.1 serial
mode can be activated any time after power-up by sending the appropriate command through the TAP port.

Leave Alone I/O

When using 1532 mode for non-volatile memory programming, users may specify 1/0Os as high, low, tristated or
held at current value. This provides excellent flexibility for implementing systems where reprogramming occurs on-
the-fly.

TransFR (Transparent Field Reconfiguration)

TransFR (TFR) is a unique Lattice technology that allows users to update their logic in the field without interrupting
system operation using a single ispVM command. See Lattice technical note #TN1087, Minimizing System Inter-
ruption During Configuration Using TransFR Technology, for details.

Security
The LatticeXP devices contain security bits that, when set, prevent the readback of the SRAM configuration and
non-volatile memory spaces. Once set, the only way to clear security bits is to erase the memory space.

For more information on device configuration, please see details of additional technical documentation at the end
of this data sheet.

Figure 2-29. ispXP Block Diagram
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Internal Logic Analyzer Capability (ispTRACY)

All LatticeXP devices support an internal logic analyzer diagnostic feature. The diagnostic features provide capabil-
ities similar to an external logic analyzer, such as programmable event and trigger condition and deep trace mem-
ory. This feature is enabled by Lattice’s ispTRACY. The ispTRACY utility is added into the user design at compile
time.

For more information on ispTRACY, please see information regarding additional technical documentation at the
end of this data sheet.
Oscillator

Every LatticeXP device has an internal CMOS oscillator which is used to derive a master serial clock for configura-
tion. The oscillator and the master serial clock run continuously in the configuration mode. The default value of the
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Initialization Supply Current’ >3 %56

Over Recommended Operating Conditions

Symbol Parameter Device Typ.’ Units
LFXP3E 40 mA
LFXP6E 50 mA
LFXP10E 110 mA
LFXP15E 140 mA
| C P S | LFXP20E 250 mA
ore Power Su
ce PP LFXP3C 60 mA
LFXP6C 70 mA
LFXP10C 150 mA
LFXP15C 180 mA
LFXP20C 290 mA
LFXP3E/C 50 mA
LFXP6E/C 60 mA
Auxiliary Power Supply
I LFXP10E/C 90 mA
COAUX Vecaux =3-3V
LFXP15/C 110 mA
LFXP20E/C 130 mA
lCCJ VCCJ Power SUpp'y All 2 mA
1. Until DONE signal is active.
2. For further information on supply current, please see details of additional technical documentation at the end of this data sheet.
3. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vg o or GND.
4. Frequency OMHz.
5. Typical user pattern.
6. Assume normal bypass capacitor/decoupling capacitor across the supply.
7. Tp=25°C, power supplies at nominal voltage.
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Figure 3-2. BLVDS Multi-point Output Example
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Table 3-2. BLVDS DC Conditions’

Over Recommended Operating Conditions

Typical

Symbol Description Zo=45 | Zo=90 | Units
Zout Output impedance 100 100 ohms
RrierT Left end termination 45 90 ohms
RTRrigHT Right end termination 45 90 ohms
VoH Output high voltage 1.375 1.48 \
VoL Output low voltage 1.125 1.02 \
Vobp Output differential voltage 0.25 0.46 \
Vewm Output common mode voltage 1.25 1.25 \Y
Ioc DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.
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LVPECL

The LatticeXP devices support differential LVPECL standard. This standard is emulated using complementary
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The LVPECL input standard is
supported by the LVDS differential input buffer. The scheme shown in Figure 3-3 is one possible solution for point-
to-point signals.

Figure 3-3. Differential LVPECL
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Table 3-3. LVPECL DC Conditions’

Over Recommended Operating Conditions

Symbol Description Typical Units
Zout Output impedance 100 ohms
Rp Driver parallel resistor 187 ohms
Rs Driver series resistor 100 ohms
Rt Receiver termination 100 ohms
VoH Output high voltage 2.03 \'
VoL Output low voltage 1.27 Vv
Vob Output differential voltage 0.76 Vv
Veum Output common mode voltage 1.65 \'%
ZBACK Back impedance 85.7 ohms
Ipc DC output current 12.7 mA

1. For input buffer, see LVDS table.

For further information on LVPECL, BLVDS and other differential interfaces please see details of additional techni-
cal documentation at the end of the data sheet.

RSDS

The LatticeXP devices support differential RSDS standard. This standard is emulated using complementary LVC-
MOS outputs in conjunction with a parallel resistor across the driver outputs. The RSDS input standard is sup-
ported by the LVDS differential input buffer. The scheme shown in Figure 3-4 is one possible solution for RSDS
standard implementation. Use LVDS25E mode with suggested resistors for RSDS operation. Resistor values in
Figure 3-4 are industry standard values for 1% resistors.
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Lattice Semiconductor

EBR Memory Timing Diagrams
Figure 3-8. Read Mode (Normal)
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Note: Input data and address are registered at the positive edge of the clock and output data appears after the positive of the clock.

Figure 3-9. Read Mode with Input and Output Registers
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Data Sheet DS1001

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.

www.latticesemi.com
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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 - - -

4-7




Lattice Semiconductor

Pinout Information
LatticeXP Family Data Sheet

LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP

Pin LFXP3 LFXP6
Number| Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
1 CFG1 0 - - CFGH1 0 - -
2 DONE 0 - - DONE 0 - -
3 PROGRAMN 7 - - PROGRAMN 7 - -
4 CCLK 7 - - CCLK 7 - -
5 GND - - - GND - - -
6 PL2A 7 T - PL2A 7 T -
7 GNDIO7 7 - - GNDIO7 7 - -
8 PL2B 7 c® - PL2B 7 c® -
9 PL3A 7 T LUMO_PLLT_FB_A PL3A 7 T LUMO_PLLT_FB_A
10 PL3B 7 C LUMO_PLLC_FB_A PL3B 7 C LUMO_PLLC_FB_A
11 PL4A 7 T? - PL4A 7 T -
12 PL4B 7 c? - PL4B 7 c? -
13 VCCIO7 7 - - VCCIO7 7 - -
14 PL5A 7 - VREF1_7 PL5A 7 - VREF1_7
15 PL6B 7 - VREF2_7 PL6B 7 - VREF2_7
16 GNDIO7 7 - - GNDIO7 7 - -
17 PL7A 7 T? DQS PL7A 7 T DQS
18 PL7B 7 c? - PL7B 7 c? -
19 VCC - - - VCC - - -
20 PL8A 7 T LUMO_PLLT_IN_A PL8A 7 T LUMO_PLLT_IN_A
21 PL8B 7 C LUMO_PLLC_IN_A PL8B 7 C LUMO_PLLC_IN_A
22 PL9A 7 T® - PL9A 7 T8 -
23 VCCIO7 7 - - VCCIO7 7 - -
24 PL9B 7 c? - PL9B 7 c? -
25 VCCPO - - - VCCPO - - -
26 GNDPO - - - GNDPO - - -
27 NC - - - PL15B 6 - -
28 VCCIO6 6 - - VCCIO6 6 - -
29 PL11A 6 T? - PL16A 6 T -
30 PL11B 6 c? - PL16B 6 c? -
31 PL12A 6 T PCLKT6_0 PL17A 6 T PCLKT6_0
32 PL12B 6 C PCLKC6_0 PL17B 6 C PCLKC6_0
33 NC - - - PL18A 6 T8 -
34 NC - - - PL18B 6 c? -
35 VCC - - - VCC - - -
36 PL13A 6 TS - PL21A 6 T -
37 PL13B 6 c? - PL21B 6 c? -
38 GNDIO6 6 - - GNDIO6 6 - -
39 PL14A 6 - VREF1_6 PL22A 6 - VREF1_6
40 PL15B 6 - VREF2_6 PL23B 6 - VREF2_6
41 VCCIO6 6 - - VCCIO6 6 - -
42 PL16A 6 TS DQS PL24A 6 T DQS
43 PL16B 6 c? - PL24B 6 c? -
44 PL17A 6 T - PL25A 6 T -
45 PL17B 6 C - PL25B 6 C -
46 PL18A 6 T® - PL26A 6 T8 -
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LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP (Cont.)

Pin LFXP3 LFXP6

Number| Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
139 PR7A 2 T? DQS PR7A 2 T DQS
140 VCCIO2 2 - - VCCIO2 2 - -
141 PR6B 2 - VREF1_2 PR6B 2 - VREF1_2
142 PR5A 2 - VREF2_2 PR5A 2 - VREF2_2
143 GNDIO2 2 - - GNDIO2 2 - -
144 PR4B 2 c® - PR4B 2 c® -
145 PR4A 2 T? - PR4A 2 T -
146 PR3B 2 C RUMO_PLLC_FB_A PR3B 2 C RUMO_PLLC_FB_A
147 PR3A 2 T RUMO_PLLT_FB_A PR3A 2 T RUMO_PLLT_FB_A
148 PR2B 2 c® - PR2B 2 c® -
149 VCCIO2 2 - - VCCIO2 2 - -
150 PR2A 2 T3 - PR2A 2 T8 -
151 VCC - - - VCC - - -
152 VCCAUX - - - VCCAUX - - -
153 TDO - - - TDO - - -
154 VCCJ - - - VCCJ - - -
155 TDI - - - TDI - - -
156 T™MS - - - TMS - - -
157 TCK - - - TCK - - -
158 VCC - - - VCC - - -
159 PT25A 1 - VREF1_1 PT28A 1 - VREF1_1
160 PT24B 1 C - PT27B 1 C -
161 PT24A 1 T - PT27A 1 T -
162 PT23A 1 - DO PT26A 1 - DO
163 GNDIO1 1 - - GNDIO1 1 - -
164 PT22B 1 C D1 PT25B 1 C D1
165 PT22A 1 T VREF2_1 PT25A 1 T VREF2_1
166 PT21A 1 - D2 PT24A 1 - D2
167 VCCIO1 1 - - VCCIO1 1 - -
168 PT20B 1 C D3 PT23B 1 C D3
169 PT20A 1 T - PT23A 1 T -
170 PT19B 1 C - PT22B 1 C -
171 PT19A 1 T DQS PT22A 1 T DQS
172 GNDIO1 1 - - GNDIO1 1 - -
173 PT18B 1 - - PT21B 1 - -
174 PT17A 1 - D4 PT20A 1 - D4
175 PT16B 1 C - PT19B 1 C -
176 PT16A 1 T D5 PT19A 1 T D5
177 VCCIO1 1 - - VCCIO1 1 - -
178 PT15B 1 C D6 PT18B 1 C D6
179 PT15A 1 T - PT18A 1 T -
180 PT14B 1 - D7 PT17B 1 - D7
181 GND - - - GND - - -
182 VCC - - - VCC - - -
183 PT13B 0 C BUSY PT16B 0 C BUSY
184 GNDIOO 0 - - GNDIOO 0 - -
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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
E16 TDO - - - TDO - - -
D16 VCCJ - - - VCCJ - - -
D14 TDI - - - TDI - - -
Ci14 T™MS - - - T™MS - - -
B14 TCK - - - TCK - - -

- GNDIO1 1 - - GNDIO1 1 - -
A15 PT31B 1 C - PT35B 1 C -
B15 PT31A 1 T - PT35A 1 T -

- GNDIO1 1 - - GNDIO1 1 - -
D12 PT28A 1 - VREF1_1 PT34B 1 C VREF1_1
C11 PT30A 1 T DQS PT34A 1 T DQS
A14 PT29B 1 - - PT33B 1 - -
B13 PT30B 1 C - PT32A 1 - -
F12 PT27B 1 C - PT31B 1 C -
E11 PT27A 1 T - PT31A 1 T -
A13 PT26B 1 C - PT30B 1 C -
C13 PT26A 1 T DO PT30A 1 T DO

- GNDIO1 1 - - GNDIO1 1 - -
Cc10 PT25B 1 C D1 PT29B 1 C D1
E10 PT25A 1 T VREF2_1 PT29A 1 T VREF2_1
A12 PT24B 1 C - PT28B 1 C -
B12 PT24A 1 T D2 PT28A 1 T D2
Cci12 PT23B 1 C D3 PT27B 1 C D3
A1 PT23A 1 T - PT27A 1 T -
B11 PT22B 1 C - PT26B 1 C -
D11 PT22A 1 T DQS PT26A 1 T DQS

- GNDIO1 1 - - GNDIO1 1 - -

B9 PT21B 1 - - PT25B 1 - -
D9 PT20A 1 - D4 PT24A 1 - D4
A10 PT19B 1 C - PT23B 1 C -
B10 PT19A 1 T D5 PT23A 1 T D5
D10 PT18B 1 C D6 PT22B 1 C D6
A9 PT18A 1 T - PT22A 1 T -
C9 PT17B 1 C D7 PT21B 1 C D7
(6F:] PT17A 1 T - PT21A 1 T -

E9 PT16B 0 C BUSY PT20B 0 C BUSY

- GNDIOO 0 - - GNDIOO 0 - -

B8 PT16A 0 T CS1N PT20A 0 T CS1N
A8 PT15B 0 C PCLKCO_0 PT19B 0 C PCLKCO_0
A7 PT15A 0 T PCLKTO_O PT19A 0 T PCLKTO_O
B7 PT14B 0 C - PT18B 0 C -
Cc7 PT14A 0 T DQS PT18A 0 T DQS
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Pinout Information
LatticeXP Family Data Sheet

LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA

LFXP10 LFXP15 LFXP20
Ball Ball Ball Ball
Number] Function |Bank| Diff. Dual Function Function |Bank| Diff. Dual Function Function |Bank | Diff. Dual Function
F4 PROGRAMN | 7 - - PROGRAMN | 7 - - PROGRAMN | 7 - -
G4 CCLK 7 - - CCLK 7 - - CCLK 7 - -
- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -
D2 PL2A 7 T® - PL6A 7 T® - PL6A 7 T® -
D1 PL2B 7 c? - PL6B 7 cs - PL6B 7 c? -
- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 -
E2 PL3A 7 T | LUMO_PLLT_FB_A PL7A 7 T | LUMO_PLLT_FB_A PL7A 7 T | LUMO_PLLT_FB_A
E3 PL3B 7 C |LUMO_PLLC_FB_A PL7B 7 C |LUMO_PLLC_FB_A PL7B 7 C |LUMO_PLLC_FB_A
F3 PL4A 7 T® - PL8A 7 T® - PL8A 7 T® -
F2 PL4B 7 c? - PL8B 7 cs - PL8B 7 c -
H4 PL5A 7 - - PL9A 7 - - PL9A 7 - -
H3 PL6B 7 - VREF1_7 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7
G3 PL7A 7 T® DQS PL11A 7 T® DQS PL11A 7 T® DQS
G2 PL7B 7 c? - PL11B 7 cs - PL11B 7 c? -
- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -
F1 PL8A 7 T - PL12A 7 T - PL12A 7 T -
E1 PL8B 7 C - PL12B 7 o] - PL12B 7 o] -
J4 PL9A 7 T® - PL13A 7 T® - PL13A 7 T® -
K4 PL9B 7 c? - PL13B 7 cs - PL13B 7 c? -
G1 PL11A 7 T® - PL15A 7 T® - PL15A 7 T® -
H2 PL11B 7 c? - PL15B 7 cs - PL15B 7 c? -
- GNDIO7 7 - GNDIO7 7 - GNDIO7 7 -
J2 PL12A 7 T | LUMO_PLLT_IN_A PL16A 7 T | LUMO_PLLT_IN_A PL16A 7 T | LUMO_PLLT_IN_A
H1 PL12B 7 C | LUMO_PLLC_IN_A PL16B 7 C | LUMO_PLLC_IN_A PL16B 7 C | LUMO_PLLC_IN_A
J1 PL13A 7 T® - PL17A 7 T® - PL17A 7 T® -
K2 PL13B 7 c? - PL17B 7 cs - PL17B 7 c? -
K3 PL14A 7 - VREF2_7 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7
J3 PL15B 7 - - PL19B 7 - - PL19B 7 - -
K1 PL16A 7 T® DQS PL20A 7 T® DQS PL20A 7 T® DQS
- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -
L2 PL16B 7 c? - PL20B 7 cs - PL20B 7 c? -
L3 PL17A 7 T - PL21A 7 T - PL21A 7 T -
L4 PL17B 7 C - PL21B 7 o] - PL21B 7 o] -
L1 PL18A 7 T® - PL22A 7 T® - PL22A 7 T® -
M1 PL18B 7 c? - PL22B 7 cs - PL22B 7 c? -
M2 VCCPO - - - VCCPO - - - VCCPO - - -
N1 GNDPO - - - GNDPO - - - GNDPO - - -
M3 PL19A 6 T® - PL23A 6 T® - PL27A 6 T® -
M4 PL19B 6 c? - PL23B 6 cs - PL27B 6 c? -
P1 PL20A 6 T PCLKT6_0 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0
- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -
N2 PL20B 6 C PCLKC6_0 PL24B 6 o] PCLKC6_0 PL28B 6 Cc PCLKC6_0
R1 PL21A 6 T - PL25A 6 T® - PL29A 6 T® -
P2 PL21B 6 c? - PL25B 6 cs - PL29B 6 c® -
N3 PL22A 6 - - PL26A 6 - - PL30A 6 - -
N4 PL23B 6 - VREF1_6 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6
T1 PL24A 6 T® DQS PL28A 6 T® DQS PL32A 6 T® DQS
R2 PL24B 6 c? - PL28B 6 cs - PL32B 6 c® -
- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -
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LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

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

B3 PT8B 0 C - PT12B 0 C -
A3 PT8A 0 T - PT12A 0 T -
- GNDIOO 0 - - GNDIOO 0 - -
D7 PT7B 0 C - PT11B 0 C -

Cc7 PT7A 0 T DQS PT11A 0 T DQS
B2 PT6B 0 - - PT10B 0 - -
c2 PT5A 0 - - PT9A 0 - -
C3 PT4B 0 C - PT8B 0 C -
D3 PT4A 0 T - PT8A 0 T -
F7 PT3B 0 C - PT7B 0 C -
E7 PT3A 0 T - PT7A 0 T -
- GNDIOO 0 - - GNDIOO 0 - -
Ccé6 - - - - PT6B 0 C -
D6 - - - - PT6A 0 T -
C5 - - - - PT5B 0 C -
C4 - - - - PT5A 0 T -
F6 - - - - PT4B 0 C -
E6 - - - - PT4A 0 T -
- GNDIOO 0 - - GNDIOO 0 - -
E4 - - - - PT3B 0 - -
E5 CFGO 0 - - CFGO 0 - -
D4 CFG1 0 - - CFG1 0 - -
D5 DONE 0 - - DONE 0 - -
A1l GND - - - GND - - -
A2 GND - - - GND - - -
A21 GND - - - GND - - -
A22 GND - - - GND - - -
AA1 GND - - - GND - - -
AA22 GND - - - GND - - -
AB1 GND - - - GND - - -
AB2 GND - - - GND - - -
AB21 GND - - - GND - - -
AB22 GND - - - GND - - -
B1 GND - - - GND - - -
B22 GND - - - GND - - -
H14 GND - - - GND - - -
H9 GND - - - GND - - -
J10 GND - - - GND - - -
J11 GND - - - GND - - -
J12 GND - - - GND - - -
J13 GND - - - GND - - -
J14 GND - - - GND - - -
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Part Number Description
LFXP XX X =X XXXXXX X

Device Family J L Grade
LatticeXP FPGA C = Commercial
| = Industrial
Logic Capacity
3KLUTs =3 Package
6K LUTs =6 T100 = 100-pin TQFP
10K LUTs =10 T144 = 144-pin TQFP
15K LUTs = 15 Q208 = 208-pin PQFP
20K LUTs =20 F256 = 256-ball fpBGA
F388 = 388-ball fpBGA
Supply Voltage F484 = 484-ball fpBGA
C =1.8V/2.5V/3.3V

TN100 = 100-pin Lead-free TQFP
TN144 = 144-pin Lead-free TQFP
Note: Parts dual marked per table below. QNZ208 = 208-pin Lead-free PQFP
FN256 = 256-ball Lead-free fpBGA
FN388 = 388-ball Lead-free fpBGA
FN484 = 484-ball Lead-free fpBGA

E=1.2V

Speed
3 = Slowest
4
5 = Fastest

Ordering Information (Contact Factory for Specific Device Availability)

Note:pLatticeXP devices are dual marked. For example, the commercial speed grade LFXP10E-4F256C is also
marked with industrial grade -3I (LFXP10E-3F256l). The commercial grade is one speed grade faster than the
associated dual mark industrial grade. The slowest commercial speed grade does not have industrial markings.
The markings appear as follows:

LFXP10E-
4F256C-3I

Datecode

© 2005 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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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Commercial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP6E-3F256C 188 1.2V -3 fpBGA 256 COM 5.8K
LFXP6E-4F256C 188 1.2V -4 fpBGA 256 COM 5.8K
LFXP6E-5F256C 188 1.2V -5 fpBGA 256 COM 5.8K
LFXP6E-3Q208C 142 1.2V -3 PQFP 208 COM 5.8K
LFXP6E-4Q208C 142 1.2V -4 PQFP 208 COM 5.8K
LFXP6E-5Q208C 142 1.2V -5 PQFP 208 COM 5.8K
LFXP6E-3T144C 100 1.2V -3 TQFP 144 COM 5.8K
LFXPBE-4T144C 100 1.2v -4 TQFP 144 COM 5.8K
LFXP6E-5T144C 100 1.2V -5 TQFP 144 COM 5.8K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP10E-3F388C 244 1.2V -3 fpBGA 388 COM 9.7K
LFXP10E-4F388C 244 1.2V -4 fpBGA 388 COM 9.7K
LFXP10E-5F388C 244 1.2V -5 fpBGA 388 COM 9.7K
LFXP10E-3F256C 188 1.2V -3 fpBGA 256 COM 9.7K
LFXP10E-4F256C 188 1.2V -4 fpBGA 256 COM 9.7K
LFXP10E-5F256C 188 1.2V -5 fpBGA 256 COM 9.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3F484C 300 1.2V -3 fpBGA 484 COM 15.5K
LFXP15E-4F484C 300 1.2V -4 fpBGA 484 COM 15.5K
LFXP15E-5F484C 300 1.2V -5 fpBGA 484 COM 15.5K
LFXP15E-3F388C 268 1.2V -3 fpBGA 388 COM 15.5K
LFXP15E-4F388C 268 1.2V -4 fpBGA 388 COM 15.5K
LFXP15E-5F388C 268 1.2V -5 fpBGA 388 COM 15.5K
LFXP15E-3F256C 188 1.2V -3 fpBGA 256 COM 15.5K
LFXP15E-4F256C 188 1.2V -4 fpBGA 256 COM 15.5K
LFXP15E-5F256C 188 1.2V -5 fpBGA 256 COM 15.5K
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Lattice Semiconductor LatticeXP Family Data Sheet

Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15C-3F484I 300 1.8/2.5/3.3V -3 fpBGA 484 IND 15.5K
LFXP15C-4F484I 300 1.8/2.5/3.3V -4 fpBGA 484 IND 15.5K
LFXP15C-3F388lI 268 1.8/2.5/3.3V -3 fpBGA 388 IND 15.5K
LFXP15C-4F388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 15.5K
LFXP15C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 15.5K
LFXP15C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 15.5K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP20C-3F484l 340 1.8/2.5/3.3V -3 fpBGA 484 IND 19.7K
LFXP20C-4F484I 340 1.8/2.5/3.3V -4 fpBGA 484 IND 19.7K
LFXP20C-3F388I 268 1.8/2.5/3.3V -3 fpBGA 388 IND 19.7K
LFXP20C-4F388lI 268 1.8/2.5/3.3V -4 fpBGA 388 IND 19.7K
LFXP20C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 19.7K
LFXP20C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 19.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3E-3Q208I 136 1.2V -3 PQFP 208 IND 3.1K
LFXP3E-4Q208I 136 1.2V -4 PQFP 208 IND 3.1K
LFXP3E-3T144I 100 1.2V -3 TQFP 144 IND 3.1K
LFXP3E-4T144I 100 1.2V -4 TQFP 144 IND 3.1K
LFXP3E-3T100I 62 1.2V -3 TQFP 100 IND 3.1K
LFXP3E-4T100I 62 1.2V -4 TQFP 100 IND 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6E-3F256I 188 1.2V -3 fpBGA 256 IND 5.8K
LFXP6E-4F256I 188 1.2V -4 fpBGA 256 IND 5.8K
LFXP6E-3Q208I 142 1.2V -3 PQFP 208 IND 5.8K
LFXP6E-4Q208I 142 1.2V -4 PQFP 208 IND 5.8K
LFXP6E-3T144I 100 1.2V -3 TQFP 144 IND 5.8K
LFXP6E-4T144I 100 1.2V -4 TQFP 144 IND 5.8K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP10E-3F388I 244 1.2V -3 fpBGA 388 IND 9.7K
LFXP10E-4F388I 244 1.2V -4 fpBGA 388 IND 9.7K
LFXP10E-3F256I 188 1.2V -3 fpBGA 256 IND 9.7K
LFXP10E-4F256I 188 1.2V -4 fpBGA 256 IND 9.7K
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