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The Lattice design tools support the creation of a variety of different size memories. Where appropriate, the soft-
ware will construct these using distributed memory primitives that represent the capabilities of the PFU. Table 2-3
shows the number of Slices required to implement different distributed RAM primitives. Figure 2-4 shows the dis-
tributed memory primitive block diagrams. Dual port memories involve the pairing of two Slices, one Slice functions
as the read-write port. The other companion Slice supports the read-only port. For more information on RAM mode
in LatticeXP devices, please see details of additional technical documentation at the end of this data sheet.

Table 2-3. Number of Slices Required for Implementing Distributed RAM

SPR16x2 DPR16x2
Number of Slices 1 2
Note: SPR = Single Port RAM, DPR = Dual Port RAM

Figure 2-4. Distributed Memory Primitives
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ROM Mode: The ROM mode uses the same principal as the RAM modes, but without the Write port. Pre-loading is
accomplished through the programming interface during configuration.

PFU Modes of Operation
Slices can be combined within a PFU to form larger functions. Table 2-4 tabulates these modes and documents the
functionality possible at the PFU level.
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Figure 2-5. Primary Clock Sources
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Note: Smaller devices have two PLLs.

Secondary Clock Sources

LatticeXP devices have four secondary clock resources per quadrant. The secondary clock branches are tapped at
every PFU. These secondary clock networks can also be used for controls and high fanout data. These secondary
clocks are derived from four clock input pads and 16 routing signals as shown in Figure 2-6.
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Figure 2-6. Secondary Clock Sources
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Clock Routing

The clock routing structure in LatticeXP devices consists of four Primary Clock lines and a Secondary Clock net-
work per quadrant. The primary clocks are generated from MUXs located in each quadrant. Figure 2-7 shows this
clock routing. The four secondary clocks are generated from MUXs located in each quadrant as shown in Figure 2-
8. Each slice derives its clock from the primary clock lines, secondary clock lines and routing as shown in Figure 2-
9.

Figure 2-7. Per Quadrant Primary Clock Selection

20 Primary Clock Sources: 12 PLLs + 4 PIOs + 4 Routing?
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v A A \

4 Primary Clocks (CLKO, CLK1, CLK2, CLK3) per Quadrant ‘

1. Smaller devices have fewer PLL related lines.
2. Dynamic clock select.
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Figure 2-14. sysMEM Memory Primitives
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Pseudo-Dual Port RAM

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

1. Normal — data on the output appears only during 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 -pa copy of the input data appears at the output of the same port during a write cycle.pThis
mode is supported for all data widths.

3. Read-Before-Write — when new data is being written, the old content of the address appears at the output.
This mode is supported for x9, x18 and x36 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. RSTA and RSTB are local signals, which reset the output latches associated with Port A and Port B respec-
tively. The Global Reset (GSRN) signal resets both ports. The output data latches and associated resets for both
ports are as shown in Figure 2-15.
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Figure 2-15. Memory Core Reset

[ ———
1
Memory Core | Q —» Port A[17:0]
1
—:—> Lcir :
! ] :
1
: Output Data !
! Latches :
: Q —{-» Port B[17:0]
1
:—l-b Lcir :
1
! -
RSTA > D_
RSTB > )
GSRN Q?}[}J—

Programmable Disable

For further information on sysMEM EBR block, see the details of additional technical documentation at the end of
this data sheet.

EBR Asynchronous Reset

EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before the
reset is applied and released a clock cycle after the reset is released, as shown in Figure 2-16. The GSR input to the
EBR is always asynchronous.

Figure 2-16. EBR Asynchronous Reset (Including GSR) Timing Diagram

Reset

Clock

Clock
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If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/f\;ax (EBR clock). The reset
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.

If an EBR is pre-loaded during configuration, the GSR input must be disabled or the release of the GSR during
device Wake Up must occur before the release of the device 1/0Os becoming active.

These instructions apply to all EBR RAM and ROM implementations.
Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.

Programmabile I/O Cells (PICs)

Each PIC contains two PIOs connected to their respective syslO Buffers which are then connected to the PADs as
shown in Figure 2-17. The PIO Block supplies the output data (DO) and the Tri-state control signal (TO) to syslO
buffer, and receives input from the buffer.
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Figure 2-17. PIC Diagram
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In the LatticeXP family, seven PIOs or four (3.5) PICs are grouped together to provide two LVDS differential pairs,
one PIC pair and one single I/O, as shown in Figure 2-18.

Two adjacent PIOs can be joined to provide a differential I/O pair (labeled as “T” and “C”). The PAD Labels “T” and
“C” distinguish the two PIOs. Only the PIO pairs on the left and right edges of the device can be configured as
LVDS transmit/receive pairs.

One of every 14 PIOs (a group of 8 PICs) contains a delay element to facilitate the generation of DQS signals as
shown in Figure 2-19. The DQS signal feeds the DQS bus which spans the set of 13 PIOs (8 PICs). The DQS sig-
nal from the bus is used to strobe the DDR data from the memory into input register blocks. This interface is
designed for memories that support one DQS strobe per eight bits of data.

The exact DQS pins are shown in a dual function in the Logic Signal Connections table in this data sheet. Addi-
tional detail is provided in the Signal Descriptions table in this data sheet.

2-15



Architecture
Lattice Semiconductor LatticeXP Family Data Sheet

Figure 2-21. Input Register DDR Waveforms
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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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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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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

3-13



DC and Switching Characteristics
Lattice Semiconductor LatticeXP Family Data Sheet

Figure 3-5. DDR Timings
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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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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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LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA (Cont.)

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

K4 PL20A 6 T - PL29A 6 T -

K5 PL20B 6 C - PL29B 6 C -

- GNDIO6 6 - - GNDIO6 6 - -

N1 PL23B 6 - VREF2_6 PL31A 6 - VREF2_6
N2 PL21B 6 c? - PL32B 6 - -

P1 PL24A 6 T® DQS PL33A 6 T8 DQS
P2 PL24B 6 c? - PL33B 6 c® -

L5 PL25A 6 T - PL34A 6 T LLMO_PLLT_FB_A
M6 PL25B 6 C - PL34B 6 C LLMO_PLLC_FB_A
M3 PL26A 6 T - PL35A 6 T8 -

- GNDIO6 6 - - GNDIO6 6 - -

N3 PL26B 6 c? - PL35B 6 c® -

P4 |SLEEPNYTOE?| - - - SLEEPN'/TOE?| - - -

P3 INITN 5 - - INITN 5 - -

- GNDIO5 5 - - GNDIO5 5 - -

R4 PB2A 5 T - PB6A 5 T -

N5 PB2B 5 C - PB6B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

P5 PB5B 5 - VREF1_5 PB7A 5 T VREF1_5
R1 PB3B 5 C - PB7B 5 C -

N6 PB4A 5 - - PB8A 5 - -
M7 PB3A 5 T - PB9B 5 - -

R2 PB6A 5 T DQS PB10A 5 T DQS
T2 PB6B 5 C - PB10B 5 C -

R3 PB7A 5 T - PB11A 5 T -

T3 PB7B 5 C - PB11B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

T4 PB8A 5 T - PB12A 5 T -

R5 PB8B 5 C VREF2_5 PB12B 5 C VREF2_5
N7 PB9A 5 T - PB13A 5 T -
M8 PB9B 5 C - PB13B 5 C -

T5 PB10A 5 T - PB14A 5 T -

P6 PB10B 5 C - PB14B 5 C -

T6 PB11A 5 T - PB15A 5 T -

R6 PB11B 5 C - PB15B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

P7 PB12A 5 - - PB16A 5 - -

N8 PB13B 5 - - PB17B 5 - -

R7 PB14A 5 T DQS PB18A 5 T DQS
T7 PB14B 5 C - PB18B 5 C -

P8 PB15A 5 T - PB19A 5 T -

T8 PB15B 5 C - PB19B 5 C -

4-20




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
A9 PT27A 1 T - PT31A 1 T -
C9 PT26B 1 C D7 PT30B 1 C D7
(6F:] PT26A 1 T - PT30A 1 T -
E9 PT25B 0 C BUSY PT29B 0 C BUSY
- GNDIOO 0 - - GNDIOO 0 - -
B8 PT25A 0 T CS1N PT29A 0 T CS1N
A8 PT24B 0 C PCLKCO0_0 PT28B 0 C PCLKCO_0
A7 PT24A 0 T PCLKTO_O PT28A 0 T PCLKTO_O
B7 PT23B 0 C - PT27B 0 C -
Cc7 PT23A 0 T DQS PT27A 0 T DQS
E8 PT22B 0 - - PT26B 0 - -
D8 PT21A 0 - DOUT PT25A 0 - DOUT
A6 PT20B 0 C - PT24B 0 C -
- GNDIOO 0 - - GNDIOO 0 - -
cé PT20A 0 T WRITEN PT24A 0 T WRITEN
E7 PT19B 0 C - PT23B 0 C -
D7 PT19A 0 T VREF1_0 PT23A 0 T VREF1_0
A5 PT18B 0 C - PT22B 0 C -
B5 PT18A 0 T DI PT22A 0 T DI
A4 PT17B 0 C - PT21B 0 C -
B6 PT17A 0 T CSN PT21A 0 T CSN
E6 PT16B 0 C - PT20B 0 C -
D6 PT16A 0 T - PT20A 0 T -
D5 PT15B 0 C VREF2_0 PT19B 0 C VREF2_0
A3 PT15A 0 T DQS PT19A 0 T DQS
B3 PT14B 0 - - PT18B 0 - -
B2 PT13A 0 - - PT17A 0 - -
- GNDIOO 0 - - GNDIOO 0 - -
A2 PT12B 0 C - PT16B 0 C -
B1 PT12A 0 T - PT16A 0 T -
F5 PT11B 0 C - PT15B 0 C -
C5 PT11A 0 T - PT15A 0 T -
- GNDIOO 0 - - GNDIOO 0 - -
- GNDIOO 0 - - GNDIOO 0 - -
- GNDIOO 0 - - GNDIOO 0 - -
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 - - -
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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

C20 PT38A 1 T - PT43A 1 T - PT47A 1 T -
c21 PT37B 1 C - PT42B 1 o] - PT46B 1 o] -
c22 PT37A 1 T - PT42A 1 T - PT46A 1 T -
B22 PT36B 1 C - PT41B 1 o] - PT45B 1 o] -
A21 PT36A 1 T - PT41A 1 T - PT45A 1 T -
D15 PT35B 1 C - PT40B 1 o] - PT44B 1 o] -
D14 PT35A 1 T - PT40A 1 T - PT44A 1 T -
B21 PT34B 1 C VREF1_1 PT39B 1 o] VREF1_1 PT43B 1 o] VREF1_1

- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -
A20 PT34A 1 T DQS PT39A 1 T DQS PT43A 1 T DQS
B20 PT33B 1 - - PT38B 1 - - PT42B 1 - -
A19 PT32A 1 - - PT37A 1 - - PT41A 1 - -
B19 PT31B 1 C - PT36B 1 o] - PT40B 1 o] -
A18 PT31A 1 T - PT36A 1 T - PT40A 1 T -
C14 PT30B 1 C - PT35B 1 o] - PT39B 1 o] -
C13 PT30A 1 T DO PT35A 1 T Do PT39A 1 T Do
B18 PT29B 1 C D1 PT34B 1 C D1 PT38B 1 C D1
A17 PT29A 1 T VREF2_1 PT34A 1 T VREF2_1 PT38A 1 T VREF2_1
B17 PT28B 1 C - PT33B 1 o] - PT37B 1 o] -
A16 PT28A 1 T D2 PT33A 1 T D2 PT37A 1 T D2

- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -
B16 PT27B 1 C D3 PT32B 1 C D3 PT36B 1 C D3
A15 PT27A 1 T - PT32A 1 T - PT36A 1 T -
B15 PT26B 1 C - PT31B 1 C - PT35B 1 C -
Al4 PT26A 1 T DQS PT31A 1 T DQS PT35A 1 T DQS
D13 PT25B 1 - - PT30B 1 - - PT34B 1 - -
D12 PT24A 1 - D4 PT29A 1 - D4 PT33A 1 - D4
B14 PT23B 1 C - PT28B 1 o] - PT32B 1 o] -
A13 PT23A 1 T D5 PT28A 1 T D5 PT32A 1 T D5

- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -
B13 PT22B 1 C D6 PT27B 1 C D6 PT31B 1 C D6
A12 PT22A 1 T - PT27A 1 T - PT31A 1 T -
B12 PT21B 1 C D7 PT26B 1 C D7 PT30B 1 C D7
c12 PT21A 1 T - PT26A 1 T - PT30A 1 T -
C11 PT20B 0 C BUSY PT25B 0 o] BUSY PT29B 0 o] BUSY

- GNDIOO 0 - - GNDIOO 0 - - GNDIOO 0 - -
B11 PT20A 0 T CS1N PT25A 0 T CS1N PT29A 0 T CS1N
Al PT19B 0 C PCLKCO0_0 PT24B 0 o] PCLKCO0_0 PT28B 0 o] PCLKCO0_0
A10 PT19A 0 T PCLKTO0_0 PT24A 0 T PCLKTO_0 PT28A 0 T PCLKTO_0
B10 PT18B 0 C - PT23B 0 C - PT27B 0 o] -
B9 PT18A 0 T DQS PT23A 0 T DQS PT27A 0 T DQS
D11 PT17B 0 - - PT22B 0 - - PT26B 0 - -
D10 PT16A 0 - DOUT PT21A 0 - DOUT PT25A 0 - DOUT
A9 PT15B 0 C - PT20B 0 C - PT24B 0 o] -

- GNDIOO 0 - - GNDIOO 0 - - GNDIOO 0 - -
C8 PT15A 0 T WRITEN PT20A 0 T WRITEN PT24A 0 T WRITEN
B8 PT14B 0 C - PT19B 0 o] - PT23B 0 o] -
A8 PT14A 0 T VREF1_0 PT19A 0 T VREF1_0 PT23A 0 T VREF1_0
Cc7 PT13B 0 C - PT18B 0 C - PT22B 0 o] -
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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
Al14 PT30B 1 - - PT34B 1 - -
B14 PT29A 1 - D4 PT33A 1 - D4
C12 PT28B 1 C - PT32B 1 C -
B12 PT28A 1 T D5 PT32A 1 T D5
- GNDIO1 1 - - GNDIO1 1 - -
D12 PT27B 1 C D6 PT31B 1 C D6
E12 PT27A 1 T - PT31A 1 T -
A13 PT26B 1 C D7 PT30B 1 C D7
A12 PT26A 1 T - PT30A 1 T -
Al PT25B 0 C BUSY PT29B 0 C BUSY
- GNDIOO 0 - - GNDIOO 0 - -
A10 PT25A 0 T CS1N PT29A 0 T CS1N
D11 PT24B 0 C PCLKCO0_0 PT28B 0 C PCLKCO_0
E11 PT24A 0 T PCLKTO_0 PT28A 0 T PCLKTO_O
B11 PT23B 0 C - PT27B 0 C -
C11 PT23A 0 T DQS PT27A 0 T DQS
B9 PT22B 0 - - PT26B 0 - -
A9 PT21A 0 - DOUT PT25A 0 - DOUT
B8 PT20B 0 C - PT24B 0 C -
- GNDIOO 0 - - GNDIOO 0 - -
A8 PT20A 0 T WRITEN PT24A 0 T WRITEN
E10 PT19B 0 C - PT23B 0 C -
D10 PT19A 0 T VREF1_0 PT23A 0 T VREF1_0
C10 PT18B 0 C - PT22B 0 C -
B10 PT18A 0 T DI PT22A 0 T DI
B7 PT17B 0 C - PT21B 0 C -
A7 PT17A 0 T CSN PT21A 0 T CSN
C9 PT16B 0 C - PT20B 0 C -
D9 PT16A 0 T - PT20A 0 T -
B6 PT15B 0 C VREF2_0 PT19B 0 C VREF2_0
A6 PT15A 0 T DQS PT19A 0 T DQS
F9 PT14B 0 - - PT18B 0 - -
E9 PT13A 0 - - PT17A 0 - -
- GNDIOO 0 - - GNDIOO 0 - -
B5 PT12B 0 C - PT16B 0 C -
A5 PT12A 0 T - PT16A 0 T -
c8 PT11B 0 C - PT15B 0 C -
D8 PT11A 0 T - PT15A 0 T -
B4 PT10B 0 C - PT14B 0 C -
A4 PT10A 0 T - PT14A 0 T -
F8 PT9B 0 C - PT13B 0 C -
E8 PTOA 0 T - PT13A 0 T -
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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
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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Commercial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3FN484C 300 1.2V -3 fpBGA 484 COM 15.5K
LFXP15E-4FN484C 300 1.2V -4 fpBGA 484 COM 15.5K
LFXP15E-5FN484C 300 1.2V -5 fpBGA 484 COM 15.5K
LFXP15E-3FN388C 268 1.2V -3 fpBGA 388 COM 15.5K
LFXP15E-4FN388C 268 1.2V -4 fpBGA 388 COM 15.5K
LFXP15E-5FN388C 268 1.2V -5 fpBGA 388 COM 15.5K
LFXP15E-3FN256C 188 1.2V -3 fpBGA 256 COM 15.5K
LFXP15E-4FN256C 188 1.2V -4 fpBGA 256 COM 15.5K
LFXP15E-5FN256C 188 1.2V -5 fpBGA 256 COM 15.5K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP20E-3FN484C 340 1.2V -3 fpBGA 484 COM 19.7K
LFXP20E-4FN484C 340 1.2V -4 fpBGA 484 COM 19.7K
LFXP20E-5FN484C 340 1.2V -5 fpBGA 484 COM 19.7K
LFXP20E-3FN388C 268 1.2V -3 fpBGA 388 COM 19.7K
LFXP20E-4FN388C 268 1.2V -4 fpBGA 388 COM 19.7K
LFXP20E-5FN388C 268 1.2V -5 fpBGA 388 COM 19.7K
LFXP20E-3FN256C 188 1.2V -3 fpBGA 256 COM 19.7K
LFXP20E-4FN256C 188 1.2V -4 fpBGA 256 COM 19.7K
LFXP20E-5FN256C 188 1.2V -5 fpBGA 256 COM 19.7K

Industrial

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP3C-3QN208I 136 1.8/2.5/3.3V -3 PQFP 208 IND 3.1K
LFXP3C-4QN208| 136 1.8/2.5/3.3V -4 PQFP 208 IND 3.1K
LFXP3C-3TN144| 100 1.8/2.5/3.3V -3 TQFP 144 IND 3.1K
LFXP3C-4TN144| 100 1.8/2.5/3.3V -4 TQFP 144 IND 3.1K
LFXP3C-3TN100I 62 1.8/2.5/3.3V -3 TQFP 100 IND 3.1K
LFXP3C-4TN100I 62 1.8/2.5/3.3V -4 TQFP 100 IND 3.1K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP6C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 5.8K
LFXP6C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 5.8K
LFXP6C-3QN208| 142 1.8/2.5/3.3V -3 PQFP 208 IND 5.8K
LFXP6C-4QN208| 142 1.8/2.5/3.3V -4 PQFP 208 IND 5.8K
LFXP6C-3TN 1441 100 1.8/2.5/3.3V -3 TQFP 144 IND 5.8K
LFXP6C-4TN 1441 100 1.8/2.5/3.3V -4 TQFP 144 IND 5.8K
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Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10C-3FN388I 244 1.8/2.5/3.3V -3 fpBGA 388 IND 9.7K
LFXP10C-4FN388lI 244 1.8/2.5/3.3V -4 fpBGA 388 IND 9.7K
LFXP10C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 9.7K
LFXP10C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 9.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15C-3FN484l 300 1.8/2.5/3.3V -3 fpBGA 484 IND 15.5K
LFXP15C-4FN484I 300 1.8/2.5/3.3V -4 fpBGA 484 IND 15.5K
LFXP15C-3FN388I 268 1.8/2.5/3.3V -3 fpBGA 388 IND 15.5K
LFXP15C-4FN388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 15.5K
LFXP15C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 15.5K
LFXP15C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 15.5K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP20C-3FN484I 340 1.8/2.5/3.3V -3 fpBGA 484 IND 19.7K
LFXP20C-4FN484I 340 1.8/2.5/3.3V -4 fpBGA 484 IND 19.7K
LFXP20C-3FN388lI 268 1.8/2.5/3.3V -3 fpBGA 388 IND 19.7K
LFXP20C-4FN388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 19.7K
LFXP20C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 19.7K
LFXP20C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 19.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3E-3QN208I 136 1.2V -3 PQFP 208 IND 3.1K
LFXP3E-4QN208I 136 1.2V -4 PQFP 208 IND 3.1K
LFXP3E-3TN144| 100 1.2V -3 TQFP 144 IND 3.1K
LFXP3E-4TN144] 100 1.2v -4 TQFP 144 IND 3.1K
LFXP3E-3TN100I 62 1.2V -3 TQFP 100 IND 3.1K
LFXP3E-4TN100I 62 1.2V -4 TQFP 100 IND 3.1K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP6E-3FN256| 188 1.2V -3 fpBGA 256 IND 5.8K
LFXP6E-4FN256| 188 1.2V -4 fpBGA 256 IND 5.8K
LFXP6E-3QN208I 142 1.2V -3 PQFP 208 IND 5.8K
LFXP6E-4QN208I 142 1.2V -4 PQFP 208 IND 5.8K
LFXP6E-3TN144I 100 1.2v -3 TQFP 144 IND 5.8K
LFXPBE-4TN1441 100 1.2v -4 TQFP 144 IND 5.8K
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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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