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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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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 2-28. LatticeXP Banks
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Note: N and M are the maximum number of 1/Os per bank.

LatticeXP devices contain two types of syslO buffer pairs.

1.

Top and Bottom syslO Buffer Pair (Single-Ended Outputs Only)

The syslO buffer pairs in the top and bottom banks of the device consist of two single-ended output drivers and
two sets of single-ended input buffers (both ratioed and referenced). The referenced input buffer can also be
configured as a differential input.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of
the differential input buffer.

Only the 1/Os on the top and bottom banks have PCI clamps. Note that the PCI clamp is enabled after Ve
Veeaux and Veeo are at valid operating levels and the device has been configured.

Left and Right syslO Buffer Pair (Differential and Single-Ended Outputs)

The syslO buffer pairs in the left and right banks of the device consist of two single-ended output drivers, two
sets of single-ended input buffers (both ratioed and referenced) and one differential output driver. The refer-
enced input buffer can also be configured as a differential input. In these banks the two pads in the pair are
described as “true” and “comp”, where the true pad is associated with the positive side of the differential I/O,
and the comp (complementary) pad is associated with the negative side of the differential 1/0.

Select I/0Os in the left and right banks have LVDS differential output drivers. Refer to the Logic Signal Connec-
tions tables for more information.
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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.
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DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
0<Vys(V -0.2V — — 10 A
e w2 |Input or I/O Leakage in = (Veeio ) a

’ (VCC|O -0.2V) < ViN< 3.6V — — 40 LA

Ipy I/O Active Pull-up Current 0<V|N<0.7 Voo -30 — -150 pA

Ipp I/0 Active Pull-down Current VL (MAX) < V|y < Vi (MAX) 30 — 150 MA

IBHLS Bus Hold Low sustaining current |V = V)_ (MAX) 30 — — MA

IBHHS Bus Hold High sustaining current |V|y = 0.7Vccio -30 — — MA

IBHLO Bus Hold Low Overdrive current |0 < V) <V (MAX) — — 150 MA

IBHHO Bus Hold High Overdrive current |0 <V )y < Vi (MAX) — — -150 MA

VBHT Bus Hold trlp Points 0< V|N < V|H (MAX) V||_ (MAX) — V|H (M'N) \
. 3 Veeio = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, . .

C1 I/O Capacitance Voo = 1.2V, Vo = 0 10 Vyy (MAX) 8 pf
. . 3 Veeio = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V, . .

c2 Dedicated Input Capacitance Voo = 1.2V, Vo = 0 10 Vyy (MAX) 8 pf

1. Input or I/O leakage current is measured with the pin configured as an input or as an 1/O with the output driver tri-stated. It is not measured
with the output driver active. Bus maintenance circuits are disabled.

2. Not applicable to SLEEPN/TOE pin.

3. Tp 25°C, f = 1.0MHz

4. When V\ is higher than Vg0, a transient current typically of 30ns in duration or less with a peak current of 6mA can be expected on the
high-to-low transition.

Supply Current (Sleep Mode)" 2?3

Symbol Parameter Device Typ.* Max | Units
LFXP3C 12 65 MA
LFXP6C 14 75 MA
lcc Core Power Supply LFXP10C 16 85 MA
LFXP15C 18 95 MA
LFXP20C 20 105 MA
lccp PLL Power Supply (per PLL) All LFXP ‘C’ Devices 1 5 MA
LFXP3C 2 90 MA
LFXP6C 2 100 MA
lccaux Auxiliary Power Supply LFXP10C 2 110 MA
LFXP15C 3 120 pA
LFXP20C 4 130 HA
LFXP3C 2 20 MA
LFXP6C 2 22 MA
lccio Bank Power Supply® LFXP10C 2 24 MA
LFXP15C 3 27 MA
LFXP20C 4 30 MA
lccy VCCJ Power Supply All LFXP ‘C’ Devices 1 5 MA

1. Assumes all inputs are configured as LVCMOS and held at the VCCIO or GND.
2. Frequency OMHz.

3. User pattern: blank.

4. Tp=25°C, power supplies at nominal voltage.

5. Per bank.
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syslO Recommended Operating Conditions

Vecio Vger (V)

Standard Min. Typ. Max. Min. Typ. Max.
LVCMOS 3.3 3.135 3.3 3.465 — — —
LVCMOS 2.5 2.375 25 2.625 — — —
LVCMOS 1.8 1.71 1.8 1.89 — — —
LVCMOS 1.5 1.425 1.5 1.575 — — —
LVCMOS 1.2 1.14 1.2 1.26 — — —
LVTTL 3.135 3.3 3.465 — — —
PCI33 3.135 3.3 3.465 — — —
SSTL18 Class | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL2 Class |, Il 2.375 25 2.625 1.15 1.25 1.35
SSTL3 Class |, Il 3.135 3.3 3.465 1.3 1.5 1.7
HSTL15 Class | 1.425 1.5 1.575 0.68 0.75 0.9
HSTL15 Class IlI 1.425 1.5 1.575 — 0.9 —
HSTL 18 Class |, Il 1.71 1.8 1.89 — 0.9 —
HSTL 18 Class llI 1.71 1.8 1.89 — 1.08 —
LVDS 2.375 25 2.625 — — —
LVPECL' 3.135 3.3 3.465 — — —
BLVDS' 2.375 25 2.625 — — —

1. Inputs on chip. Outputs are implemented with the addition of external resistors.
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Typical Building Block Function Performance’
Pin-to-Pin Performance (LVCMOS25 12 mA Drive)

Function ‘ -5 Timing ‘ Units

Basic Functions

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

Register to Register Performance

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

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

Over Recommended Operating Conditions

-5 -4 -3
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
Reset To Output Delay Time from EBR Output . . .
trsTo_EBR Register 1.61 1.94 2.32 ns
PLL Parameters
tRsTREC Reset Recovery to Rising Clock 1.00 — 1.00 — 1.00 — ns
trsTsu Reset Signal Setup Time 1.00 — 1.00 — 1.00 — ns

1. Internal parameters are characterized but not tested on every device.

Timing v.F0.11
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LatticeXP sysCONFIG Port Timing Specifications

Over Recommended Operating Conditions

Parameter | Description Min. Max. Units
sysCONFIG Byte Data Flow
tsucsbl Byte D[0:7] Setup Time to CCLK 7 — ns
thceDI Byte D[0:7] Hold Time to CCLK 3 — ns
tcopo Clock to Dout in Flowthrough Mode — 12 ns
tsucs CS[0:1] Setup Time to CCLK 7 — ns
thes CS[0:1] Hold Time to CCLK 2 — ns
tsuwbp Write Signal Setup Time to CCLK 7 — ns
tywp Write Signal Hold Time to CCLK 2 — ns
tbce CCLK to BUSY Delay Time — 12 ns
tcorp Clock to Out for Read Data — 12 ns
sysCONFIG Byte Slave Clocking
tescH Byte Slave Clock Minimum High Pulse 6 — ns
tescL Byte Slave Clock Minimum Low Pulse 8 — ns
tescyc Byte Slave Clock Cycle Time 15 — ns
sysCONFIG Serial (Bit) Data Flow
tsuscol DI (Data In) Setup Time to CCLK 7 — ns
tuscol DI (Data In) Hold Time to CCLK 2 — ns
tcopo Clock to Dout in Flowthrough Mode — 12 ns
sysCONFIG Serial Slave Clocking
tsscH Serial Slave Clock Minimum High Pulse 6 — ns
tsscL Serial Slave Clock Minimum Low Pulse 6 — ns
sysCONFIG POR, Initialization and Wake Up
ticrg Minimum Vcc to INIT High — 50 ms
tyme Time from t,cgg to Valid Master Clock — 2 us
tPRGMRY Program Pin Pulse Rejection — 7 ns
tpraM® PROGRAMN Low Time to Start Configuration 25 — ns
toiNiT INIT Low Time — 1 ms
topPPINIT Delay Time from PROGRAMN Low to INIT Low — 37 ns
toINITD Delay Time from PROGRAMN Low to DONE Low — 37 ns
tiobiss User I/O Disable from PROGRAMN Low — 25 ns
tioENSS User I/O Enabled Time from CCLK Edge During Wake-up Sequence — 25 ns
tvwe Additional Wake Master Clock Signals after Done Pin High 120 — cycles
Configuration Master Clock (CCLK)

Selected | Selected
Frequency' Value - | Value + MHz
30% 30%

Duty Cycle 40 60 %

1. See Table 2-10 for available CCLK frequencies.
2. The threshold level for PROGRAMN, as well as for CFG[1] and CFG[0], is determined by V¢, such that the threshold = V¢/2.
Timing v.FO.11
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Flash Download Time

Symbol Parameter Min. Typ. Max. Units
LFXP3 — 1.1 1.7 ms

PROGRAMN Low-to-  |-FXP6 — 14 2.0 ms
tREFRESH High. Transition to Done |LFXP10 — 0.9 1.5 ms

High. LFXP15 — 14 17 ms

LFXP20 — 1.3 1.9 ms
JTAG Port Timing Specifications
Over Recommended Operating Conditions
Symbol Parameter Min. Max. Units

fmax — 25 MHz
tgTcp TCK [BSCAN] clock pulse width 40 — ns
tsTCPH TCK [BSCAN] clock pulse width high 20 — ns
teTCPL TCK [BSCAN] clock pulse width low 20 — ns
taTs TCK [BSCAN] setup time 10 — ns
tgTH TCK [BSCAN] hold time 8 — ns
tBTRF TCK [BSCAN] rise/fall time 50 — ns
taTco TAP controller falling edge of clock to valid output — 10 ns
tsTcopis TAP controller falling edge of clock to valid disable — 10 ns
tBTCOEN TAP controller falling edge of clock to valid enable — 10 ns
taTCRS BSCAN test capture register setup time 8 — ns
teTCRH BSCAN test capture register hold time 25 — ns
tsuTtco BSCAN test update register, falling edge of clock to valid output — 25 ns
tsTUODIS BSCAN test update register, falling edge of clock to valid disable — 25 ns
tBTUPOEN BSCAN test update register, falling edge of clock to valid enable — 25 ns
Timing v.F0.11

Figure 3-12. JTAG Port Timing Waveforms
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LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number Function Bank |Differential Function Function Bank | Differential Function
T7 PB23B 5 C - PB27B 5 C -
- GNDIO5 5 - - GNDIO5 5 - -
P8 PB24A 5 T - PB28A 5 T -
T8 PB24B 5 C - PB28B 5 C -
R8 PB25A 5 T - PB29A 5 T -
T9 PB25B 5 C - PB29B 5 C -
R9 PB26A 4 T - PB30A 4 T -
P9 PB26B 4 C - PB30B 4 C -
T10 PB27A 4 T PCLKT4_0 PB31A 4 T PCLKT4_0
T11 PB27B 4 C PCLKC4_0 PB31B 4 C PCLKC4_0
- GNDIO4 4 - - GNDIO4 4 - -
R10 PB28A 4 T - PB32A 4 T -
P10 PB28B 4 C - PB32B 4 C -
N9 PB29A 4 - - PB33A 4 - -
M9 PB30B 4 - - PB34B 4 - -
R12 PB31A 4 T DQS PB35A 4 T DQS
T12 PB31B 4 C VREF1_4 PB35B 4 C VREF1_4
P13 PB32A 4 T - PB36A 4 T -
R13 PB32B 4 C - PB36B 4 C -
M11 PB33A 4 T - PB37A 4 T -
- GNDIO4 4 - - GNDIO4 4 - -
N11 PB33B 4 C - PB37B 4 C -
N10 PB34A 4 T - PB38A 4 T -
M10 PB34B 4 C - PB38B 4 C -
T13 PB35A 4 T - PB39A 4 T -
P14 PB35B 4 C - PB39B 4 C -
R11 PB36A 4 T VREF2_4 PB40A 4 T VREF2_4
P12 PB36B 4 C - PB40B 4 C -
T14 PB37A 4 - - PB41A 4 - -
R14 PB38B 4 - - PB42B 4 - -
- GNDIO4 4 - - GNDIO4 4 - -
P11 PB39A 4 T DQS PB43A 4 T DQS
N12 PB39B 4 C - PB43B 4 C -
T15 PB40A 4 T - PB44A 4 T -
R15 PB40B 4 C - PB44B 4 C -
- GNDIO4 4 - - GNDIO4 4 - -
- GNDIO4 4 - - GNDIO4 4 - -
- GNDIO4 4 - - GNDIO4 4 - -
- GNDIO3 3 - - GNDIO3 3 - -
- GNDIO3 3 - - GNDIO3 3 - -
P15 PR38B 3 C RLMO_PLLC_FB_A PR42B 3 C RLMO_PLLC_FB_A
N15 PR38A 3 T RLMO_PLLT_FB_A PR42A 3 T RLMO_PLLT_FB_A
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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

Y10 PB11B 5 C - PB16B 5 C - PB20B 5 C -
AA7 PB12A 5 T - PB17A 5 T - PB21A 5 T -
AB7 PB12B 5 C VREF2_5 PB17B 5 o] VREF2_5 PB21B 5 C VREF2_5

Y7 PB13A 5 T - PB18A 5 T - PB22A 5 T -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -
AA8 PB13B 5 C - PB18B 5 o] - PB22B 5 o] -
AB8 PB14A 5 T - PB19A 5 T - PB23A 5 T -

Y8 PB14B 5 C - PB19B 5 o] - PB23B 5 o] -
AB9 PB15A 5 T - PB20A 5 T - PB24A 5 T -
AA9 PB15B 5 C - PB20B 5 o] - PB24B 5 o] -
W10 PB16A 5 - - PB21A 5 - - PB25A 5 - -
W11 PB17B 5 - PB22B 5 - PB26B 5 -
AB10 PB18A 5 T DQS PB23A 5 T DQS PB27A 5 T DQS
AA10 PB18B 5 C - PB23B 5 C - PB27B 5 C -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -
AAT1 PB19A 5 T - PB24A 5 T - PB28A 5 T -
AB11 PB19B 5 C - PB24B 5 C - PB28B 5 C -

Y11 PB20A 5 T - PB25A 5 T - PB29A 5 T -

Y12 PB20B 5 C - PB25B 5 C - PB29B 5 C -
AB12 PB21A 4 T - PB26A 4 T - PB30A 4 T -
AA12 PB21B 4 C - PB26B 4 C - PB30B 4 C -
AB13 PB22A 4 T PCLKT4_0 PB27A 4 T PCLKT4_0 PB31A 4 T PCLKT4_0
AA13 PB22B 4 C PCLKC4_0 PB27B 4 C PCLKC4_0 PB31B 4 o] PCLKC4_0

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -
AA14 PB23A 4 T - PB28A 4 T - PB32A 4 T -
AB14 PB23B 4 C - PB28B 4 C - PB32B 4 C -
W12 PB24A 4 - - PB29A 4 - - PB33A 4 - -
W13 PB25B 4 - - PB30B 4 - - PB34B 4 - -
AA15 PB26A 4 T DQS PB31A 4 T DQS PB35A 4 T DQS
AB15 PB26B 4 C VREF1_4 PB31B 4 C VREF1_4 PB35B 4 C VREF1_4
AA16 PB27A 4 T - PB32A 4 T - PB36A 4 T -
AB16 PB27B 4 C - PB32B 4 C - PB36B 4 C -

Y17 PB28A 4 T - PB33A 4 T - PB37A 4 T -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -
AA17 PB28B 4 C - PB33B 4 C - PB37B 4 C -
Y13 PB29A 4 T - PB34A 4 T - PB38A 4 T -
Y14 PB29B 4 C - PB34B 4 C - PB38B 4 C -
AB17 PB30A 4 T - PB35A 4 T - PB39A 4 T -

Y18 PB30B 4 C - PB35B 4 C - PB39B 4 C -
AA18 PB31A 4 T VREF2_4 PB36A 4 T VREF2_4 PB40A 4 T VREF2_4
AB18 PB31B 4 C - PB36B 4 C - PB40B 4 C -
Y19 PB32A 4 - - PB37A 4 - - PB41A 4 - -
AB19 PB33B 4 - PB38B 4 - PB42B 4 -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -
AA19 PB34A 4 T DQS PB39A 4 T DQS PB43A 4 T DQS
Y20 PB34B 4 C - PB39B 4 C - PB43B 4 C -
W14 PB35A 4 T - PB40A 4 T - PB44A 4 T -
W15 PB35B 4 C - PB40B 4 o] - PB44B 4 o] -
AB20 PB36A 4 T - PB41A 4 T - PB45A 4 T -
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Lattice Semiconductor

Pinout Information

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

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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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
T6 PL41A 6 T - PL45A 6 T -
T5 PL41B 6 C - PL45B 6 C -

- GNDIO6 6 - - GNDIO6 6 - -
U3 PL42A 6 TS - PL46A 6 T -
U4 PL42B 6 c? - PL46B 6 c® -
V4 PL43A 6 - - PL47A 6 - -
Wwa SLEEPNY/ i ) i SLEEPNY/ i i i

TOE? TOE?
W5 INITN 5 - - INITN 5 - -
Y3 - - - - PB3B 5 - -

- GNDIO5 5 - - GNDIO5 5 - -
us - - - - PB4A 5 T -
V5 - - - - PB4B 5 C -
Y4 - - - - PB5A 5 T -
Y5 - - - - PB5B 5 C -
V6 - - - - PB6A 5 T -

- GNDIO5 5 - - GNDIO5 5 - -
ue - - - - PB6B 5 C -
W6 PB3A 5 T - PB7A 5 T -
Y6 PB3B 5 C - PB7B 5 C -

AA2 PB4A 5 T - PB8A 5 T -
AA3 PB4B 5 C - PB8B 5 C -
V7 PB5A 5 - - PB9A 5 - -
u7z PB6B 5 - - PB10B 5 - -
Y7 PB7A 5 T DQS PB11A 5 T DQS
w7 PB7B 5 C - PB11B 5 C -
AA4 PB8A 5 T - PB12A 5 T -

- GNDIO5 5 - - GNDIO5 5 - -
AA5 PB8B 5 C - PB12B 5 C -
AB3 PB9A 5 T - PB13A 5 T -
AB4 PB9B 5 C - PB13B 5 C -
AA6 PB10A 5 T - PB14A 5 T -
AA7 PB10B 5 C - PB14B 5 C -

us PB11A 5 T - PB15A 5 T -
V8 PB11B 5 C - PB15B 5 C -
Y8 PB12A 5 T VREF1_5 PB16A 5 T VREF1_5

- GNDIO5 5 - - GNDIO5 5 - -
w8 PB12B 5 C - PB16B 5 C -

V9 PB13A 5 - - PB17A 5 - -
U9 PB14B 5 - - PB18B 5 - -
Y9 PB15A 5 T DQS PB19A 5 T DQS
w9 PB15B 5 C - PB19B 5 C -
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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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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
J15 GND - - - GND - - -
J8 GND - - - GND - - -
J9 GND - - - GND - - -
K10 GND - - - GND - - -
K11 GND - - - GND - - -
K12 GND - - - GND - - -
K13 GND - - - GND - - -
K14 GND - - - GND - - -
K9 GND - - - GND - - -
L10 GND - - - GND - - -
L11 GND - - - GND - - -
L12 GND - - - GND - - -
L13 GND - - - GND - - -
L14 GND - - - GND - - -
L9 GND - - - GND - - -
M10 GND - - - GND - - -
M11 GND - - - GND - - -
M12 GND - - - GND - - -
M13 GND - - - GND - - -
M14 GND - - - GND - - -
M9 GND - - - GND - - -
N10 GND - - - GND - - -
N11 GND - - - GND - - -
N12 GND - - - GND - - -
N13 GND - - - GND - - -
N14 GND - - - GND - - -
N9 GND - - - GND - - -
P10 GND - - - GND - - -
P11 GND - - - GND - - -
P12 GND - - - GND - - -
P13 GND - - - GND - - -
P14 GND - - - GND - - -
P15 GND - - - GND - - -
P8 GND - - - GND - - -
P9 GND - - - GND - - -
R14 GND - - - GND - - -
R9 GND - - - GND - - -
F10 VCC - - - VCC - - -
F13 VCC - - - VCC - - -
G10 VCC - - - VCC - - -
G13 VCC - - - VCC - - -
G14 VCC - - - VCC - - -
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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

Conventional Packaging

Commercial

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3C-3Q208C 136 1.8/2.5/3.3V -3 PQFP 208 COM 3.1K
LFXP3C-4Q208C 136 1.8/2.5/3.3V -4 PQFP 208 COM 3.1K
LFXP3C-5Q208C 136 1.8/2.5/3.3V -5 PQFP 208 COM 3.1K
LFXP3C-3T144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 3.1K
LFXP3C-4T144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 3.1K
LFXP3C-5T144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 3.1K
LFXP3C-3T100C 62 1.8/2.5/3.3V -3 TQFP 100 COM 3.1K
LFXP3C-4T100C 62 1.8/2.5/3.3V -4 TQFP 100 COM 3.1K
LFXP3C-5T100C 62 1.8/2.5/3.3V -5 TQFP 100 COM 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 5.8K
LFXP6C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 5.8K
LFXP6C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 5.8K
LFXP6C-3Q208C 142 1.8/2.5/3.3V -3 PQFP 208 COM 5.8K
LFXP6C-4Q208C 142 1.8/2.5/3.3V -4 PQFP 208 COoM 5.8K
LFXP6C-5Q208C 142 1.8/2.5/3.3V -5 PQFP 208 COM 5.8K
LFXP6C-3T144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 5.8K
LFXP6C-4T144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 5.8K
LFXP6C-5T144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 5.8K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10C-3F388C 244 1.8/2.5/3.3V -3 fpBGA 388 COoM 9.7K
LFXP10C-4F388C 244 1.8/2.5/3.3V -4 fpBGA 388 COM 9.7K
LFXP10C-5F388C 244 1.8/2.5/3.3V -5 fpBGA 388 COM 9.7K
LFXP10C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 9.7K
LFXP10C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 9.7K
LFXP10C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 9.7K
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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

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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