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Introduction

July 2007 Data Sheet DS1001
Features B Flexible I/0 Buffer
) . . * Programmable sysIO™ buffer supports wide
B Non-volatile, Infinitely Reconfigurable range of interfaces:
* |nstant-on — powers up in microseconds — LVCMOS 3.3/2.5/1.8/1.5/1.2
* No external configuration memory _ LVTTL
» Excellent design security, no bit stream to — SSTL 18 Class |
intercept o — SSTL3/2Class |, Il
* Reconfigure SRAM based logic in milliseconds — HSTL15 Class I, Il
* SRAM and non-volatile memory programmable — HSTL 18 Class I, II, Ill
through system configuration and JTAG ports _ PCI
B Sleep Mode — LVDS, Bus-LVDS, LVPECL, RSDS
¢ Allows up to 1000x static current reduction - Dedlcated DDR Memory Support
B TransFR™ Reconfiguration (TFR) * Implements interface up to DDR333 (166MHz)
¢ In-field logic update while system operates m sysCLOCK™ PLLs
B Extensive Density and Package Options » Up to 4 analog PLLs per device
¢ 3.1Kto 19.7K LUT4s * Clock multiply, divide and phase shifting
* 6210340 /Os m System Level Support
* Density migration supported « |IEEE Standard 1149.1 Boundary Scan, plus
B Embedded and Distributed Memory ispTRACY™ internal logic analyzer capability
* 54 Kbits to 396 Kbits sysMEM™ Embedded « Onboard oscillator for configuration
Block RAM « Devices operate with 3.3V, 2.5V, 1.8V or 1.2V
. Up to 79 Kbits distributed RAM power Supp]y
* Flexible memory resources:
— Distributed and block memory
Table 1-1. LatticeXP Family Selection Guide
Device LFXP3 LFXP6 LFXP10 LFXP15 LFXP20
PFU/PFF Rows 16 24 32 40 44
PFU/PFF Columns 24 30 38 48 56
PFU/PFF (Total) 384 720 1216 1932 2464
LUTs (K) 3 6 10 15 20
Distributed RAM (KBits) 12 23 39 61 79
EBR SRAM (KBits) 54 72 216 324 396
EBR SRAM Blocks 6 8 24 36 44
V¢ Voltage 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V | 1.2/1.8/2.5/3.3V
PLLs 2 2 4 4 4
Max. 1/0 136 188 244 300 340
Packages and I/0 Combinations:
100-pin TQFP (14 x 14 mm) 62
144-pin TQFP (20 x 20 mm) 100 100
208-pin PQFP (28 x 28 mm) 136 142
256-ball fpBGA (17 x 17 mm) 188 188 188 188
388-ball fpBGA (23 x 23 mm) 244 268 268
484-ball fpBGA (23 x 23 mm) 300 340

© 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 2-10. PLL Diagram
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Figure 2-11 shows the available macros for the PLL. Table 2-11 provides signal description of the PLL Block.

Figure 2-11. PLL Primitive

RST » p| CLKOP
CLKI |—p EpLLB " CLKOP CLKI > p CLKOS
CLKFB > »| LOCK
CLKFB > p| CLKOK
DDA MODE » EHXPLLB p»| LOCK
DDAIZR > » DDAOZR
DDAILAG > » DDAOLAG
DDAIDEL[2:0] > » DDAODEL[2:0]
Table 2-5. PLL Signal Descriptions
Signal /0 Description
CLKI | Clock input from external pin or routing
CLKFB I PLL feedback input from CLKOP (PLL internal), from clock net (CLKOP) or from a user clock
(PIN or logic)
RST | “1” to reset input clock divider
CLKOS (0] PLL output clock to clock tree (phase shifted/duty cycle changed)
CLKOP (0] PLL output clock to clock tree (No phase shift)
CLKOK (0] PLL output to clock tree through secondary clock divider
LOCK 0] “1” indicates PLL LOCK to CLKI
DDAMODE | Dynamic Delay Enable. “1” Pin control (dynamic), “0”: Fuse Control (static)
DDAIZR | Dynamic Delay Zero. “1”: delay = 0, “0”: delay = on
DDAILAG | Dynamic Delay Lag/Lead. “1”: Lag, “0”: Lead
DDAIDEL[2:0] | Dynamic Delay Input
DDAOZR (0] Dynamic Delay Zero Output
DDAOLAG (0] Dynamic Delay Lag/Lead Output
DDAODELJ[2:0] o] Dynamic Delay Output

2-10



Lattice Semiconductor

Architecture

LatticeXP Family Data Sheet

Figure 2-14. sysMEM Memory Primitives
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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 2-17. 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.
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Figure 2-25. Tristate Register Block
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Control Logic Block

The control logic block allows the selection and modification of control signals for use in the PIO block. A clock is
selected from one of the clock signals provided from the general purpose routing and a DQS signal provided from
the programmable DQS pin. The clock can optionally be inverted.

The clock enable and local reset signals are selected from the routing and optionally inverted. The global tristate
signal is passed through this block.

DDR Memory Support

Implementing high performance DDR memory interfaces requires dedicated DDR register structures in the input
(for read operations) and in the output (for write operations). As indicated in the PIO Logic section, the LatticeXP
devices provide this capability. In addition to these registers, the LatticeXP devices contain two elements to simplify
the design of input structures for read operations: the DQS delay block and polarity control logic.

DLL Calibrated DQS Delay Block

Source Synchronous interfaces generally require the input clock to be adjusted in order to correctly capture data at
the input register. For most interfaces a PLL is used for this adjustment, however in DDR memories the clock
(referred to as DQS) is not free running so this approach cannot be used. The DQS Delay block provides the
required clock alignment for DDR memory interfaces.

The DQS signal (selected PIOs only) feeds from the PAD through a DQS delay element to a dedicated DQS routing
resource. The DQS signal also feeds the polarity control logic which controls the polarity of the clock to the sync
registers in the input register blocks. Figures 2-26 and 2-27 show how the polarity control logic are routed to the
PIOs.

The temperature, voltage and process variations of the DQS delay block are compensated by a set of calibration
(6-bit bus) signals from two DLLs on opposite sides of the device. Each DLL compensates DQS Delays in its half of
the device as shown in Figure 2-27. The DLL loop is compensated for temperature, voltage and process variations
by the system clock and feedback loop.
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Figure 2-26. DQS Local Bus
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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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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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LatticeXP External Switching Characteristics

Over Recommended Operating Conditions

-5 -4 -3
Parameter Description Device Min. | Max. | Min. | Max. | Min. | Max. | Units
General I/O Pin Parameters (Using Primary Clock without PLL)'
LFXP3 — | 512 — (612 | — | 743 | ns
LFXP6 — |53 | — 634 | — | 769 | ns
tco Clock to Output - PIO Output Register LFXP10 — | 5.52 — 6.60 | — 8.00 | ns
LFXP15 — | 572 | — |684| — |829| ns
LFXP20 — | 597 | — | 714 | — | 865 | ns
LFXP3 -040| — |-028| — |-0.16| — ns
LFXP6 -033| — |-032| — |-030| — ns
tsu Clock to Data Setup - PIO Input Register LFXP10 -061| — |[-071| — |-081| — ns
LFXP15 -071| — |-077| — |-087| — ns
LFXP20 095 — |[-114| — |-135| — ns
LFXP3 210 | — | 250 | — | 298 | — ns
LFXP6 228 | — | 272 | — | 324 | — ns
ty Clock to Data Hold - PIO Input Register LFXP10 302 | — | 351 — | 3.7 — ns
LFXP15 270 | — | 322 | — |38 | — ns
LFXP20 295 | — | 38582 | — | 421 — ns
LFXP3 238 | — | 249 | — | 266 | — ns
_ LFXP6 292 | — | 318 | — |[342 | — ns
tsu_DEL vc\:/:?hdl(ntgult)gt:tfgglzy; PIO Input Register 17 exp10 272 | — |275| — |284| — | ns
LFXP15 299 | — | 313 | — |318 | — ns
LFXP20 447 | — | 456 | — |480 | — ns
LFXP3 -070| — |-080| — |-092| — ns
_ _ |LFXP6 -047| — |-038| — |-031| — ns
4 pEL ﬁlgﬁ{(éc;galtjzgsld - P1O Input Register with LFXP10 060 — (047 — [-0832| — s
LFXP15 -105| — |[-098| — |-1.01| — ns
LFXP20 -080| — |-058| — |-031| — ns
fmax_ 10 Clock Frequency of I/O and PFU Register  |All — 400 — 360 — 320 | MHz
DDR I/O Pin Parameters?
tovabaq Data Valid After DQS (DDR Read) All — 019 | — |[019| — | 019 | U
tbveDQ Data Hold After DQS (DDR Read) All 067 | — | 067 | — | 067 | — ul
tbaves Data Valid Before DQS All 020 | — | 020 — | 020 | — ul
tbavas Data Valid After DQS All 020 — |020| — | 020 | — ul
fuax_ppr |DDR Clock Frequency All 95 166 95 133 95 100 | MHz
Primary and Secondary Clocks
fuax pri | Frequency for Primary Clock Tree All — 450 — 412 — 375 | MHz
tw_ PRI Clock Pulse Width for Primary Clock All 119 | — 119 | — 1.19 — ns
) L LFXP3/6/10/15| — 250 — 300 — 350 | ps
tskew pri |Primary Clock Skew within an 1/0O Bank
- LFXP20 — 300 — 350 — 400 ps

1. General timing numbers based on LVCMOS 2.5, 12mA.
2. DDR timing numbers based on SSTL I/O.
Timing v.F0.11
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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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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.




Lattice Semiconductor

Pinout Information
LatticeXP Family Data Sheet

LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA

LFXP6 LFXP10
Ball Ball Dual Ball Dual
Number Function Bank | Differential Function Function Bank | Differential Function
c2 PROGRAMN 7 - - PROGRAMN 7 - -
C1 CCLK 7 - - CCLK 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
D2 PL3A 7 T LUMO_PLLT_FB_A PL3A 7 T LUMO_PLLT_FB_A
D3 PL3B 7 C LUMO_PLLC_FB_A PL3B 7 C LUMO_PLLC_FB_A
D1 PL2A 7 T - PL5A 7 - -
E2 PL5A 7 - VREF1_7 PL6B 7 - VREF1_7
- GNDIO7 7 - - GNDIO7 7 - -
E1 PL7A 7 TS DQS PL7A 7 T8 DQS
F1 PL7B 7 c? - PL7B 7 c® -
E3 PL12A 7 T - PL8A 7 T -
F4 PL12B 7 C - PL8B 7 C -
F3 PL4A 7 T® - PL9A 7 T -
F2 PL4B 7 c? - PL9B 7 c® -
- GNDIO7 7 - - GNDIO7 7 - -
G1 PL2B 7 c? - PL11B 7 - -
G3 PL8A 7 T LUMO_PLLT_IN_A PL12A 7 T LUMO_PLLT_IN_A
G2 PL8B 7 C LUMO_PLLC_IN_A PL12B 7 C LUMO_PLLC_IN_A
HA1 PL9A 7 T - PL13A 7 T -
H2 PL9B 7 c? - PL13B 7 c® -
G4 PL6B 7 - VREF2_7 PL14A 7 - VREF2_7
G5 PL14A 7 - - PL15B 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
Ji PL11A 7 T - PL16A 7 T DQS
J2 PL11B 7 c? - PL16B 7 c® -
H3 PL13A 7 T8 - PL18A 7 T8 -
J3 PL13B 7 c? - PL18B 7 c® -
H4 VCCPO - - - VCCPO - - -
H5 GNDPO - - - GNDPO - - -
K1 PL17A 6 T PCLKT6_0 PL20A 6 T PCLKT6_0
K2 PL17B 6 C PCLKC6_0 PL20B 6 C PCLKC6_0
- GNDIO6 6 - - GNDIO6 6 - -
J4 PL15B 6 - - PL22A 6 - -
J5 PL22A 6 - VREF1_6 PL23B 6 - VREF1_6
L1 PL16A 6 T - PL24A 6 T® DQS
L2 PL16B 6 c? - PL24B 6 c® -
M1 PL18A 6 T8 - PL25A 6 T LLMO_PLLT_IN_A
M2 PL18B 6 c? - PL25B 6 C LLMO_PLLC_IN_A
K3 PL19A 6 T - PL26A 6 T8 -
- GNDIO6 6 - - GNDIO6 6 - -
L3 PL19B 6 c? - PL26B 6 c® -
L4 PL21A 6 T8 - PL28A 6 - -
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Pinout Information

Lattice Semiconductor LatticeXP Family Data Sheet

LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA (Cont.)

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

R8 PB16A 5 T - PB20A 5 T -

T9 PB16B 5 C - PB20B 5 C -

R9 PB17A 4 T - PB21A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -

P9 PB17B 4 C - PB21B 4 C -
T10 PB18A 4 T PCLKT4_0 PB22A 4 T PCLKT4_0
T11 PB18B 4 C PCLKC4_0 PB22B 4 C PCLKC4_0
R10 PB19A 4 T - PB23A 4 T -
P10 PB19B 4 C - PB23B 4 C -

N9 PB20A 4 - - PB24A 4 - -

M9 PB21B 4 - - PB25B 4 - -
R12 PB22A 4 T DQS PB26A 4 T DQS

- GNDIO4 4 - - GNDIO4 4 - -
T12 PB22B 4 C VREF1_4 PB26B 4 C VREF1_4
P13 PB23A 4 T - PB27A 4 T -
R13 PB23B 4 C - PB27B 4 C -
M11 PB24A 4 T - PB28A 4 T -
N11 PB24B 4 C - PB28B 4 C -
N10 PB25A 4 T - PB29A 4 T -
M10 PB25B 4 C - PB29B 4 C -
T13 PB26A 4 T - PB30A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -
P14 PB26B 4 C - PB30B 4 C -
R11 PB27A 4 T VREF2_4 PB31A 4 T VREF2_4
P12 PB27B 4 C - PB31B 4 C -
T14 PB28A 4 - - PB32A 4 - -
R14 PB29B 4 - - PB33B 4 - -
P11 PB30A 4 T DQS PB34A 4 T DQS
N12 PB30B 4 C - PB34B 4 C -
T15 PB31A 4 T - PB35A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -
R15 PB31B 4 C - PB35B 4 C -

- GNDIO3 3 - - GNDIO3 3 - -
P15 PR26B 3 c? - PR34B 3 C RLMO_PLLC_FB_A
N15 PR26A 3 T - PR34A 3 T RLMO_PLLT_FB_A
P16 PR24B 3 c? - PR33B 3 c® -

R16 PR24A 3 T8 DQS PR33A 3 T8 DQS
M15 PR15B 3 - - PR32B 3 - -
N14 PR23B 3 - VREF1_3 PR31A 3 - VREF1_3

- GNDIO3 3 - - GNDIO3 3 - -
M14 PR25B 3 C - PR29B 3 C -
L13 PR25A 3 T - PR29A 3 T -
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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
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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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
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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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
H13 VCCIO1 1 - - VCCIO1 1 - -
K15 VCCIO2 2 - - VCCIO2 2 - -
L15 VCCIO2 2 - - VCCIO2 2 - -
L16 VCCIO2 2 - - VCCIO2 2 - -
L17 VCCIO2 2 - - VCCIO2 2 - -
M15 VCCIOS 3 - - VCCIO3 3 - -
M16 VCCIO3 3 - - VCCIO3 3 - -
M17 VCCIO3 3 - - VCCIOS 3 - -
N15 VCCIOS 3 - - VCCIO3 3 - -
R12 VCCIO4 4 - - VCCIO4 4 - -
R13 VCCIO4 4 - - VCCIO4 4 - -
T12 VCCIO4 4 - - VCCIO4 4 - -
ui2 VCCIO4 4 - - VCCIO4 4 - -
R10 VCCIO5 5 - - VCCIO5 5 - -
R11 VCCIO5 5 - - VCCIO5 5 - -
T11 VCCIO5 5 - - VCCIO5 5 - -
ui1 VCCIO5 5 - - VCCIO5 5 - -
M6 VCCIO6 6 - - VCCIO6 6 - -
M7 VCCIO6 6 - - VCCIO6 6 - -
M8 VCCIO6 6 - - VCCIO6 6 - -
N8 VCCIO6 6 - - VCCIO6 6 - -
K8 VCCIO7 7 - - VCCIO7 7 - -
L6 VCCIO7 7 - - VCCIO7 7 - -
L7 VCCIO7 7 - - VCCIO7 7 - -
L8 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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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3F484| 300 1.2V -3 fpBGA 484 IND 15.5K
LFXP15E-4F4841 300 1.2V -4 fpBGA 484 IND 15.5K
LFXP15E-3F388I 268 1.2V -3 fpBGA 388 IND 15.5K
LFXP15E-4F388lI 268 1.2V -4 fpBGA 388 IND 15.5K
LFXP15E-3F256I 188 1.2V -3 fpBGA 256 IND 15.5K
LFXP15E-4F256I 188 1.2V -4 fpBGA 256 IND 15.5K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP20E-3F484I 340 1.2V -3 fpBGA 484 IND 19.7K
LFXP20E-4F484| 340 1.2V -4 fpBGA 484 IND 19.7K
LFXP20E-3F388I 268 1.2V -3 fpBGA 388 IND 19.7K
LFXP20E-4F388I 268 1.2V -4 fpBGA 388 IND 19.7K
LFXP20E-3F256I 188 1.2V -3 fpBGA 256 IND 19.7K
LFXP20E-4F256I 188 1.2V -4 fpBGA 256 IND 19.7K
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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

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




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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