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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
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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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Figure 2-18. Group of Seven PIOs
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Figure 2-19. DQS Routing
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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 both single data rate (SDR) and double data rate (DDR) operation along
with the necessary clock and selection logic. Programmable delay lines used to shift incoming clock and data sig-
nals are also included in these blocks.

Input Register Block
The input register block contains delay elements and registers that can be used to condition signals before they are
passed to the device core. Figure 2-20 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
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Figure 2-23. Output Register Block
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Figure 2-24. ODDRXB Primitive
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Tristate Register Block

The tristate register block provides the ability to register tri-state control signals from the core of the device before
they are passed to the syslO buffers. The block contains a register for SDR operation and an additional latch for
DDR operation. Figure 2-25 shows the diagram of the Tristate Register Block.

In SDR mode, ONEG1 feeds one of the flip-flops that then feeds the output. The flip-flop can be configured a D-
type or latch. In DDR mode, ONEGH1 is fed into one register on the positive edge of the clock and OPOS1 is
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (DO).
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Data Sheet DS1001

Absolute Maximum Ratings™" %> >*

Supply Voltage Ve .+« o v oo o v
Supply Voltage Veep -+ - v oo e v
Supply Voltage Vocaux -« -« - v - - -
Supply Voltage Vegy oo v oo ov v
Output Supply Voltage Veeio - - - - - -
I/O Tristate Voltage Applied® . ... ...

Dedicated Input Voltage Applied °

Storage Temperature (Ambient) . . ..

Junction Temp. (Tj) ..............

XPE (1.2V) XPC (1.8V/2.5V/3.3V)

.......... -05t01.32V...............-05103.75V
.......... -05t01.32V...............-05103.75V
.......... 0510375V ...............-05103.75V
.......... 0510375V ...............-05103.75V
.......... 0510375V ...............-05103.75V
.......... 0510375V ...............-05103.75V
.......... 0510375V ...............-0.5t04.25V
.......... 6510 150°C .. .............-6510 150°C
............ +125°C .. ... +125°C

1. Stress above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional operation of the
device at these or any other conditions outside of those indicated in the operational sections of this specification is not implied.

. All voltages referenced to GND.

abrowdD

. Compliance with the Lattice Thermal Management document is required.

. All chip grounds are connected together to a common package GND plane.
. Overshoot and undershoot of -2V to (V|ymax + 2) volts is permitted for a duration of <20ns.

Recommended Operating Conditions?®

Symbol Parameter Min. Max. Units

v Core Supply Voltage for 1.2V Devices 1.14 1.26 \

cc Core Supply Voltage for 1.8V/2.5V/3.3V Devices 1.71 3.465 \Y
vV Supply Voltage for PLL for 1.2V Devices 1.14 1.26 \

cep Supply Voltage for PLL for 1.8V/2.5V/3.3V Devices 1.71 3.465 Vv
Vecaux”® Auxiliary Supply Voltage 3.135 3.465 \
Veeio"? I/O Driver Supply Voltage 1.14 3.465 Y
Vees! Supply Voltage for IEEE 1149.1 Test Access Port 1.14 3.465 \
tycom Junction Temperature, Commercial Operation 0 85 C
tyiND Junction Temperature, Industrial Operation -40 100 C
tyrLasHCom  |Junction Temperature, Flash Programming, Commercial 0 85 Cc
tyrLasHIND  |Junction Temperature, Flash Programming, Industrial 0 85 C

1.

2.

If Voeio of Vegy is set to 3.3V, they must be connected to the same power supply as Vecaux. For the XPE devices (1.2V V), if Vegio or

Vg is set to 1.2V, they must be connected to the same power supply as Vgc.
See recommended voltages by I/0 standard in subsequent table.

3. The system designer must ensure that the FPGA design stays within the specified junction temperature and package thermal capabilities of
the device based on the expected operating frequency, activity factor and environment conditions of the system.
4. Vgcaux ramp rate must not exceed 30mV/us during power up when transitioning between 0V and 3.3V.

© 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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Supply Current (Standby)" 234

Over Recommended Operating Conditions

Symbol Parameter Device Typ.® Units
LFXP3E 15 mA
LFXP6E 20 mA
LFXP10E 35 mA
LFXP15E 45 mA
LFXP20E 55 mA
lcc Core Power Supply LFXP3C 3 —
LFXP6C 40 mA
LFXP10C 70 mA
LFXP15C 80 mA
LFXP20C 90 mA
locp Z)IEIF l';ﬁ‘l’_")er Supply Al 8 mA
LFXP3E/C 22 mA
- LFXP6E/C 22 mA
lCAUX CZZ'/'\'?;VZP%?; Supply LFXP10E/C 30 mA
LFXP15E/C 30 mA
LFXP20E/C 30 mA
lccio Bank Power Supply® All 2 mA
lccy Vg Power Supply All 1 mA
1. For further information on supply current, please see details of additional technical documentation at the end of this data sheet.
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the VCCIO or GND.
3. Frequency OMHz.
4. User pattern: blank.
5. Tp=25°C, power supplies at nominal voltage.
6. Per bank.
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Programming and Erase Flash Supply Current’-%3%°

Symbol Parameter Device Typ*® Units
LFXP3E 30 mA
LFXP6E 40 mA
LFXP10E 50 mA
LFXP15E 60 mA
| c P Suopl LFXP20E 70 mA
ore Power
cc upPPY LFXP3C 50 mA
LFXP6C 60 mA
LFXP10C 90 mA
LFXP15C 100 mA
LFXP20C 110 mA
LFXP3E/C 50 mA
LFXPGE/C 60 mA
Auxiliary Power Supply
I LFXP10E/C 90 mA
COAUX Veeaux = 3.3V
LFXP15E/C 110 mA
LFXP20E/C 130 mA
lccy Vcy Power Supply’ All 2 mA
1. For further information on supply current, please see details of additional technical documentation at the end of this data sheet.
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vo or GND.
3. Blank user pattern; typical Flash pattern.
4. Bypass or decoupling capacitor across the supply.
5. JTAG programming is at 1MHz.
6. Tp=25°C, power supplies at nominal voltage.
7. When programming via JTAG.
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Signal Descriptions (Cont.)

Signal Name ‘ /o ‘ Descriptions
Test and Programming (Dedicated pins. Pull-up is enabled on input pins during configuration.)
TMS | |Test Mode Select input, used to control the 1149.1 state machine.
TCK | |Test Clock input pin, used to clock the 1149.1 state machine.

Test Data in pin, used to load data into device using 1149.1 state machine.
After power-up, this TAP port can be activated for configuration by sending

TDI | |appropriate command. (Note: once a configuration port is selected it is
locked. Another configuration port cannot be selected until the power-up
sequence).

TDO O |Output pin -Test Data out pin used to shift data out of device using 1149.1.

Veeoy — |Vgey - The power supply pin for JTAG Test Access Port.

Configuration Pads (used during sysCONFIG)

CFG[1:0] | Mode pins used to specify configuration modes values latched on rising edge

of INITN. During configuration, a pull-up is enabled.

Open Drain pin - Indicates the FPGA is ready to be configured. During con-
INITN I/O [figuration, a pull-up is enabled. If CFG1 and CFGO are high (SDM) then this
pin is pulled low.

PROGRAMN | Initiates configuration sequence when asserted low. This pin always has an
active pull-up.

DONE /O Open Drain pin - Indicates that the configuration sequence is complete, and
the startup sequence is in progress.

CCLK I/O |Configuration Clock for configuring an FPGA in sysCONFIG mode.

BUSY I/O |Generally not used. After configuration it is a user-programmable 1/O pin.

CSN | sysCONFIG chip select (Active low). During configuration, a pull-up is
enabled. After configuration it is user a programmable I/O pin.

CS1N | sysCONFIG chip select (Active Low). During configuration, a pull-up is
enabled. After configuration it is user programmable 1/0O pin

WRITEN | Write Data on Parallel port (Active low). After configuration it is a user pro-
grammable 1/O pin

D[7:0] o) sysCONFIG Port Data 1/0. After configuration these are user programmable

) 1/O pins.
DOUT. CSON o Output for serial configuration data (rising edge of CCLK) when using sys-

CONFIG port. After configuration, it is a user-programmable 1/O pin.

Input for serial configuration data (clocked with CCLK) when using sysCON-
DI I |FIG port. During configuration, a pull-up is enabled. After configuration it is a
user-programmable 1/O pin.

Sleep Mode pin - Active low sleep pin.p When this pin is held high, the device
SLEEPN? | operates normally.p When driven low, the device moves into Sleep Mode
after a specified time.This pin has a weak internal pull-up, but when not used
an external pull-up to V¢ is recommended.

Test Output Enable tri-states all I/0O pins when driven low. This pin has a
TOE? | |weak internal pull-up, but when not used an external pull-up to V¢ is recom-
mended.

1. Applies top LFXP10, LFXP15 and LFXP20 only.
2. Applies to LFXP “C” devices only.
3. Applies to LFXP “E” devices only.
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PICs and DDR Data (DQ) Pins Associated with the DDR Strobe (DQS) Pin

PICs Associated DDR Strobe (DQS)
with DQS Strobe PIO within PIC Polarity and Data (DQ) Pins

A True DQ
P[Edge] [n-4]

B Complement DQ

A True DQ
P[Edge] [n-3]

B Complement DQ

A True DQ
P[Edge] [n-2]

B Complement DQ

A True DQ
P[Edge] [n-1]
P[Ed

[Edge] n] B Complement DQ

A Ti Edge]DQS
P[Edge] [n+1] e [EdgelDQsn

B Complement DQ

A True DQ
P[Edge] [n+2]

B Complement DQ

A True DQ
P[Edge] [n+3]

B Complement DQ

Notes:

1. “n”is a row/column PIC number.

2. The DDR interface is designed for memories that support one DQS strobe per eight bits of data. In some packages, all the potential DDR
data (DQ) pins may not be available.

3. The definition of the PIC numbering is provided in the Signal Names column of the Signal Descriptions table in this data sheet.
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LFXP3 & LFXP6 Logic Signal Connections: 144 TQFP (Cont.)

Pin LFXP3 LFXP6
Number | Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
139 PT6A 0 - DI PT9A 0 - DI
140 PT5A 0 CSN PT8A 0 CSN
141 PT3B 0 VREF2_0 PT6B 0 VREF2_0
142 CFGO 0 CFGO 0
143 CFG1 0 CFGH1 0
144 DONE 0 DONE 0

1. Applies to LFXP “C” only.
. Applies to LFXP “E” only.
3. Supports dedicated LVDS outputs.

N
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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
93 PB19B 4 C VREF1_4 PB22B 4 C VREF1_4
94 PB20A 4 T - PB23A 4 T -
95 PB20B 4 C - PB23B 4 C -
96 PB21A 4 T - PB24A 4 T -
97 VCCIO4 4 - - VCCIO4 4 - -
98 PB21B 4 C - PB24B 4 C -
99 PB22A 4 T - PB25A 4 T -
100 PB22B 4 C - PB25B 4 C -
101 PB23A 4 T - PB26A 4 T -
102 PB23B 4 C - PB26B 4 C -
103 PB24A 4 T VREF2_4 PB27A 4 - VREF2_4
104 PB24B 4 C - PB30A 4 T DQS
105 PB25A 4 - - PB30B 4 C -
106 GND - - - GND - - -
107 VCC - - - VCC - - -
108 PR18B 3 c® - PR26B 3 c? -
109 GNDIO3 3 - - GNDIO3 3 - -
110 PR18A 3 T® - PR26A 3 T8 -
111 PR17B 3 C - PR25B 3 C -
112 PR17A 3 T - PR25A 3 T -
113 PR16B 3 c? - PR24B 3 c? -
114 PR16A 3 T? DQS PR24A 3 T8 DQS
115 VCCIO3 3 - - VCCIO3 3 - -
116 PR15B 3 - VREF1_3 PR23B 3 - VREF1_3
117 PR14A 3 - VREF2_3 PR22A 3 - VREF2_3
118 GNDIO3 3 - - GNDIO3 3 - -
119 PR13B 3 C - PR21B 3 (0 -
120 PR13A 3 T - PR21A 3 T -
121 GND - - - GND - - -
122 PR12B 3 C - PR20B 3 C -
123 PR12A 3 T - PR20A 3 T -
124 PR11B 3 C - PR19B 3 c? -
125 VCCIO3 3 - - VCCIO3 3 - -
126 PR11A 3 T - PR19A 3 T -
127 GNDP1 - - - GNDP1 - - -
128 VCCP1 - - - VCCPA1 - - -
129 NC - - - PR13A 2 - -
130 GND - - - GND - - -
131 PR9B 2 C PCLKC2_0 PR12B 2 C PCLKC2_0
132 PR9A 2 T PCLKT2_0 PR12A 2 T PCLKT2_0
133 NC - - - PR11B 2 c® -
134 NC - - - PR11A 2 T -
135 GNDIO2 2 - - GNDIO2 2 - -
136 PR8B 2 C RUMO_PLLC_IN_A PR8B 2 C RUMO_PLLC_IN_A
137 PR8A 2 T RUMO_PLLT_IN_A PR8A 2 T RUMO_PLLT_IN_A
138 PR7B 2 c® - PR7B 2 c® -
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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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LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP6 LFXP10
Ball Ball Dual Ball Dual
Number Function Bank | Differential Function Function Bank | Differential Function
E8 PT13B 0 - - PT17B 0 - -
D8 PT12A 0 - DOUT PT16A 0 - DOUT
A6 PT11B 0 C - PT15B 0 C -

- GNDIOO 0 - - GNDIOO 0 - -
cé PT11A 0 T WRITEN PT15A 0 T WRITEN
E7 PT10B 0 C - PT14B 0 C -
D7 PT10A 0 T VREF1_0 PT14A 0 T VREF1_0
A5 PT9B 0 C - PT13B 0 C -
B5 PTOA 0 T DI PT13A 0 T DI
Ad PT8B 0 C - PT12B 0 C -
B6 PT8A 0 T CSN PT12A 0 T CSN
E6 PT7B 0 C - PT11B 0 C -

- GNDIOO 0 - - GNDIOO 0 - -
D6 PT7A 0 T - PT11A 0 T -
D5 PT6B 0 C VREF2_0 PT10B 0 C VREF2_0
A3 PT6A 0 T DQS PT10A 0 T DQS
B3 PT5B 0 - - PT9B 0 - -
B2 PT4A 0 - - PT8A 0 - -
A2 PT3B 0 C - PT7B 0 C -

B1 PT3A 0 T - PT7A 0 T -
F5 PT2B 0 C - PT6B 0 C -

- GNDIOO 0 - - GNDIOO 0 - -
C5 PT2A 0 T - PT6A 0 T -
C4 CFGO 0 - - CFGO 0 - -
B4 CFG1 0 - - CFG1 0 - -
C3 DONE 0 - - DONE 0 - -
Al GND - - - GND - - -

A16 GND - - - GND - - -
F11 GND - - - GND - - -
F6 GND - - - GND - - -
G10 GND - - - GND - - -
G7 GND - - - GND - - -
G8 GND - - - GND - - -
G9 GND - - - GND - - -
H10 GND - - - GND - - -
H7 GND - - - GND - - -
H8 GND - - - GND - - -
H9 GND - - - GND - - -
J10 GND - - - GND - - -
J7 GND - - - GND - - -
J8 GND - - - GND - - -
J9 GND - - - 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
K10 GND - - - GND - - -
K7 GND - - - GND - - -
K8 GND - - - GND - - -
K9 GND - - - GND - - -
L11 GND - - - GND - - -
L6 GND - - - GND - - -
T1 GND - - - GND - - -
T16 GND - - - GND - - -
D13 VCC - - - VCC - - -
D4 VCC - - - VCC - - -
E12 VCC - - - VCC - - -
E5 VCC - - - VCC - - -
M12 VCC - - - VCC - - -
M5 VCC - - - VCC - - -
N13 VCC - - - VCC - - -
N4 VCC - - - VCC - - -
E13 VCCAUX - - - VCCAUX - - -
E4 VCCAUX - - - VCCAUX - - -
M13 VCCAUX - - - VCCAUX - - -
M4 VCCAUX - - - VCCAUX - - -
F7 VCCIOO0 0 - - VCCIOO0 0 - -
F8 VCCIOO0 0 - - VCCIOO0 0 - -
F10 VCCIO1 1 - - VCCIO1 1 - -
F9 VCCIO1 1 - - VCCIO1 1 - -
G11 VCCIO2 2 - - VCCIO2 2 - -
H11 VCCIO2 2 - - VCCIO2 2 - -
J11 VCCIO3 3 - - VCCIOS 3 - -
K11 VCCIOS 3 - - VCCIO3 3 - -
L10 VCCIO4 4 - - VCCIO4 4 - -
L9 VCCIO4 4 - - VCCIO4 4 - -
L7 VCCIO5 5 - - VCCIO5 5 - -
L8 VCCIO5 5 - - VCCIO5 5 - -
Jé VCCIO6 6 - - VCCIO6 6 - -
K6 VCCIO6 6 - - VCCIO6 6 - -
G6 VCCIO7 7 - - VCCIO7 7 - -
H6 VCCIO7 7 - - VCCIO7 7 - -

1. Applies to LFXP “C” only.
2. Applies to LFXP “E” only.
3. Supports dedicated LVDS outputs.
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Pinout Information
Lattice Semiconductor 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
G10 GND - - - GND - - -
G7 GND - - - GND - - -
G8 GND - - - GND - - -
G9 GND - - - GND - - -
H10 GND - - - GND - - -
H7 GND - - - GND - - -
H8 GND - - - GND - - -
H9 GND - - - GND - - -
J10 GND - - - GND - - -
J7 GND - - - GND - - -
J8 GND - - - GND - - -
J9 GND - - - GND - - -
K10 GND - - - GND - - -
K7 GND - - - GND - - -
K8 GND - - - GND - - -
K9 GND - - - GND - - -
L11 GND - - - GND - - -
L6 GND - - - GND - - -
T1 GND - - - GND - - -
T16 GND - - - GND - - -
D13 VCC - - - VCC - - -
D4 VCC - - - VCC - - -
E12 VCC - - - VCC - - -
E5 VCC - - - VCC - - -
M12 VCC - - - VCC - - -
M5 VCC - - - VCC - - -
N13 VCC - - - VCC - - -
N4 VCC - - - VCC - - -
E13 VCCAUX - - - VCCAUX - - -
E4 VCCAUX - - - VCCAUX - - -
M13 VCCAUX - - - VCCAUX - - -
M4 VCCAUX - - - VCCAUX - - -
F7 VCCIOO0 0 - - VCCIOO0 0 - -
F8 VCCIOO0 0 - - VCCIOO0 0 - -
F10 VCCIO1 1 - - VCCIO1 1 - -
F9 VCCIO1 1 - - VCCIO1 1 - -
G11 VCCIO2 2 - - VCCIO2 2 - -
H11 VCCIO2 2 - - VCCIO2 2 - -
J11 VCCIO3 3 - - VCCIO3 3 - -
K11 VCCIO3 3 - - VCCIOS 3 - -
L10 VCCIO4 4 - - VCCIO4 4 - -
L9 VCCIO4 4 - - VCCIO4 4 - -
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Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

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

K11 GND - - - GND - - - GND - - -
K12 GND - - - GND - - - GND - - -
K13 GND - - - GND - - - GND - - -
K14 GND - - - GND - - - GND - - -
K9 GND - - - GND - - - GND - - -
L10 GND - - - GND - - - GND - - -
L11 GND - - - GND - - - GND - - -
L12 GND - - - GND - - - GND - - -
L13 GND - - - GND - - - GND - - -
L14 GND - - - GND - - - GND - - -
L9 GND - - - GND - - - GND - - -
M10 GND - - - GND - - - GND - - -
M11 GND - - - GND - - - GND - - -
M12 GND - - - GND - - - GND - - -
M13 GND - - - GND - - - GND - - -
M14 GND - - - GND - - - GND - - -
M9 GND - - - GND - - - GND - - -
N10 GND - - - GND - - - GND - - -
N11 GND - - - GND - - - GND - - -
N12 GND - - - GND - - - GND - - -
N13 GND - - - GND - - - GND - - -
N14 GND - - - GND - - - GND - - -
N9 GND - - - GND - - - GND - - -
P10 GND - - - GND - - - GND - - -
P11 GND - - - GND - - - GND - - -
P12 GND - - - GND - - - GND - - -
P13 GND - - - GND - - - GND - - -
P14 GND - - - GND - - - GND - - -
P9 GND - - - GND - - - GND - - -
R10 GND - - - GND - - - GND - - -
R11 GND - - - GND - - - GND - - -
R12 GND - - - GND - - - GND - - -
R13 GND - - - GND - - - GND - - -
R14 GND - - - GND - - - GND - - -
H9 VCC - - - VCC - - - VCC - - -
J15 VvCC - - - VCC - - - VCC - - -
J8 VvCC - - - VCC - - - VCC - - -
K15 VvCC - - - VvCC - - - VCC - - -
K8 vCC - - - VCC - - - VCC - - -
L15 VvCC - - - VCC - - - VCC - - -
L8 VCC - - - VCC - - - VCC - - -
M15 VvCC - - - VCC - - - VCC - - -
M8 VCC - - - VCC - - - VCC - - -
N15 VCC - - - VCC - - - VCC - - -
N8 VCC - - - VCC - - - VCC - - -
P15 vCC - - - VvCC - - - VCC - - -
P8 VCC - - - VCC - - - VCC - - -
R9 VCC - - - VCC - - - VCC - - -
G16 VCCAUX - - - VCCAUX - - - VCCAUX - - -
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Pinout Information

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

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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Ordering Information
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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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Commercial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP20C-3FN484C 340 1.8/2.5/3.3V -3 fpBGA 484 COM 19.7K
LFXP20C-4FN484C 340 1.8/2.5/3.3V -4 fpBGA 484 COM 19.7K
LFXP20C-5FN484C 340 1.8/2.5/3.3V -5 fpBGA 484 COM 19.7K
LFXP20C-3FN388C 268 1.8/2.5/3.3V -3 fpBGA 388 COM 19.7K
LFXP20C-4FN388C 268 1.8/2.5/3.3V -4 fpBGA 388 COM 19.7K
LFXP20C-5FN388C 268 1.8/2.5/3.3V -5 fpBGA 388 COM 19.7K
LFXP20C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 19.7K
LFXP20C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 19.7K
LFXP20C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 19.7K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP3E-3QN208C 136 1.2V -3 PQFP 208 COM 3.1K
LFXP3E-4QN208C 136 1.2V -4 PQFP 208 COM 3.1K
LFXP3E-5QN208C 136 1.2V -5 PQFP 208 COM 3.1K
LFXP3E-3TN144C 100 1.2v -3 TQFP 144 COM 3.1K
LFXP3E-4TN144C 100 1.2V -4 TQFP 144 COM 3.1K
LFXP3E-5TN144C 100 1.2V -5 TQFP 144 COM 3.1K
LFXP3E-3TN100C 62 1.2v -3 TQFP 100 COM 3.1K
LFXP3E-4TN100C 62 1.2V -4 TQFP 100 COM 3.1K
LFXP3E-5TN100C 62 1.2V -5 TQFP 100 COM 3.1K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP6E-3FN256C 188 1.2V -3 fpBGA 256 COM 5.8K
LFXP6E-4FN256C 188 1.2V -4 fpBGA 256 COM 5.8K
LFXP6E-5FN256C 188 1.2v -5 fpBGA 256 COM 5.8K
LFXP6E-3QN208C 142 1.2V -3 PQFP 208 COM 5.8K
LFXP6E-4QN208C 142 1.2V -4 PQFP 208 COM 5.8K
LFXP6E-5QN208C 142 1.2V -5 PQFP 208 COM 5.8K
LFXP6E-3TN144C 100 1.2V -3 TQFP 144 COM 5.8K
LFXP6E-4TN144C 100 1.2V -4 TQFP 144 COM 5.8K
LFXP6E-5TN144C 100 1.2v -5 TQFP 144 COM 5.8K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10E-3FN388C 244 1.2V -3 fpBGA 388 COM 9.7K
LFXP10E-4FN388C 244 1.2V -4 fpBGA 388 COM 9.7K
LFXP10E-5FN388C 244 1.2V -5 fpBGA 388 COM 9.7K
LFXP10E-3FN256C 188 1.2V -3 fpBGA 256 COM 9.7K
LFXP10E-4FN256C 188 1.2V -4 fpBGA 256 COM 9.7K
LFXP10E-5FN256C 188 1.2V -5 fpBGA 256 COM 9.7K
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