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

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

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

Figure 2-2. PFU Diagram
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Slice

Each slice contains two LUT4 lookup tables feeding two registers (programmed to be in FF or Latch mode), and
some associated logic that allows the LUTs to be combined to perform functions such as LUT5, LUT6, LUT7 and
LUT8. There is control logic to perform set/reset functions (programmable as synchronous/asynchronous), clock
select, chip-select and wider RAM/ROM functions. Figure 2-3 shows an overview of the internal logic of the slice.
The registers in the slice can be configured for positive/negative and edge/level clocks.

There are 14 input signals: 13 signals from routing and one from the carry-chain (from adjacent slice or PFU).
There are 7 outputs: 6 to routing and one to carry-chain (to adjacent PFU). Table 2-1 lists the signals associated
with each slice.

Figure 2-3. Slice Diagram
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Figure 2-8. Per Quadrant Secondary Clock Selection

20 Secondary Clock Feedlines : 4 Clock Input Pads + 16 Routing Signals

L

A y \ 4
4 Secondary Clocks per Quadrant

Figure 2-9. Slice Clock Selection
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sysCLOCK Phase Locked Loops (PLLSs)

The PLL clock input, from pin or routing, feeds into an input clock divider. There are three sources of feedback sig-
nals to the feedback divider: from CLKOP (PLL internal), from clock net (CLKOP or CLKOS) or from a user clock
(PIN or logic). There is a PLL_LOCK signal to indicate that VCO has locked on to the input clock signal. Figure 2-
10 shows the sysCLOCK PLL diagram.

The setup and hold times of the device can be improved by programming a delay in the feedback or input path of
the PLL which will advance or delay the output clock with reference to the input clock. This delay can be either pro-
grammed during configuration or can be adjusted dynamically. In dynamic mode, the PLL may lose lock after
adjustment and not relock until the t ock parameter has been satisfied. Additionally, the phase and duty cycle block
allows the user to adjust the phase and duty cycle of the CLKOS output.

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated
with it: input clock divider, feedback divider, post scalar divider and secondary clock divider. The input clock divider
is used to divide the input clock signal, while the feedback divider is used to multiply the input clock signal. The post
scalar divider allows the VCO to operate at higher frequencies than the clock output, thereby increasing the fre-
quency range. The secondary divider is used to derive lower frequency outputs.
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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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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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Timing Diagrams
PFU Timing Diagrams
Figure 3-6. Slice Single/Dual Port Write Cycle Timing
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Figure 3-7. Slice Single /Dual Port Read Cycle Timing
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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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LFXP3 & LFXP6 Logic Signal Connections: 144 TQFP (Cont.)

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

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

N
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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

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

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

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

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

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

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

A16 GND - - - GND - - -
F11 GND - - - GND - - -
F6 GND - - - GND - - -
G10 GND - - - GND - - -
G7 GND - - - GND - - -
G8 GND - - - GND - - -
G9 GND - - - GND - - -
H10 GND - - - GND - - -
H7 GND - - - GND - - -
H8 GND - - - GND - - -
H9 GND - - - GND - - -
J10 GND - - - GND - - -
J7 GND - - - GND - - -
J8 GND - - - GND - - -
J9 GND - - - GND - - -
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LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA

LFXP15 LFXP20
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 - -
- GNDIO7 7 - - GNDIO7 7 - -
D2 PL7A 7 T LUMO_PLLT_FB_A PL7A 7 T LUMO_PLLT_FB_A
D3 PL7B 7 C LUMO_PLLC_FB_A PL7B 7 C LUMO_PLLC_FB_A
D1 PL9A 7 - - PL9A 7 - -
E2 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7
E1 PL11A 7 T DQS PL11A 7 T8 DQS
F1 PL11B 7 c? - PL11B 7 c? -
- GNDIO7 7 - - GNDIO7 7 - -
E3 PL12A 7 T - PL12A 7 T -
F4 PL12B 7 C - PL12B 7 C -
F3 PL13A 7 T - PL13A 7 T8 -
F2 PL13B 7 c? - PL13B 7 c? -
G1 PL15B 7 - - PL15B 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
G3 PL16A 7 T LUMO_PLLT_IN_A PL16A 7 T LUMO_PLLT_IN_A
G2 PL16B 7 C LUMO_PLLC_IN_A PL16B 7 C LUMO_PLLC_IN_A
HA PL17A 7 T8 - PL17A 7 T8 -
H2 PL17B 7 c? - PL17B 7 c? -
G4 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7
G5 PL19B 7 - - PL19B 7 - -
J1 PL20A 7 T DQS PL20A 7 T8 DQS
- GNDIO7 7 - - GNDIO7 7 - -
J2 PL20B 7 c? - PL20B 7 c? -
H3 PL22A 7 T - PL22A 7 T8 -
J3 PL22B 7 c? - PL22B 7 c? -
H4 VCCPO - - - VCCPO - - -
H5 GNDPO - - - GNDPO - - -
K1 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0
- GNDIO6 6 - - GNDIO6 6 - -
K2 PL24B 6 C PCLKC6_0 PL28B 6 C PCLKC6_0
J4 PL26A 6 - - PL30A 6 - -
J5 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6
L1 PL28A 6 TS DQS PL32A 6 T8 DQS
L2 PL28B 6 c? - PL32B 6 c? -
- GNDIO6 6 - - GNDIO6 6 - -
M1 PL29A 6 T LLMO_PLLT_IN_A PL33A 6 T LLMO_PLLT_IN_A
M2 PL29B 6 C LLMO_PLLC_IN_A PL33B 6 C LLMO_PLLC_IN_A
K3 PL30A 6 T8 - PL34A 6 T8 -
L3 PL30B 6 c? - PL34B 6 c? -
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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
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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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
A7 PT13A 0 T DI PT18A 0 T DI PT22A 0 T DI
B7 PT12B 0 C - PT17B 0 o] - PT21B 0 o] -
C6 PT12A 0 T CSN PT17A 0 T CSN PT21A 0 T CSN
C10 PT11B 0 C - PT16B 0 o] - PT20B 0 o] -
Cc9 PT11A 0 T - PT16A 0 T - PT20A 0 T -
A6 PT10B 0 C VREF2_0 PT15B 0 o] VREF2_0 PT19B 0 o] VREF2_0
B6 PT10A 0 T DQS PT15A 0 T DQS PT19A 0 T DQS
A5 PT9B 0 - PT14B 0 - - PT18B 0 - -
B5 PT8A 0 - - PT13A 0 - - PT17A 0 - -
- GNDIOO 0 - GNDIOO 0 - - GNDIOO 0 - -
C5 PT7B 0 C - PT12B 0 o] - PT16B 0 o] -
A4 PT7A 0 T - PT12A 0 T - PT16A 0 T -
D9 PT6B 0 C - PT11B 0 o] - PT15B 0 o] -
D8 PT6A 0 T - PT11A 0 T - PT15A 0 T -
B4 PT5B 0 C - PT10B 0 o] - PT14B 0 o] -
A2 PT5A 0 T - PT10A 0 T - PT14A 0 T -
A3 PT4B 0 C - PT9B 0 o] - PT13B 0 o] -
B3 PT4A 0 T - PT9A 0 T - PT13A 0 T -
C4 PT3B 0 C - PT8B 0 o] - PT12B 0 o] -
C3 PT3A 0 T - PT8A 0 T - PT12A 0 T -
- GNDIOO 0 - - GNDIOO 0 - - GNDIOO 0 - -
c2 - - - - PT7B 0 o] - PT11B 0 o] -
D3 PT2A 0 - PT7A 0 T DQS PT11A 0 T DQS
D7 - - - - PT6B 0 - - PT10B 0 - -
D6 - - - - PT5A 0 - - PT9A 0 - -
E4 - - - - PT4B 0 o] - PT8B 0 o] -
D4 - - - - PT4A 0 T - PT8A 0 T -
D5 - - - - PT3B 0 - - PT7B 0 - -
- GNDIOO 0 - - GNDIOO 0 - - GNDIOO 0 - -
- GNDIOO 0 - - GNDIOO 0 - GNDIOO 0 -
C1 CFGO 0 - - CFGO 0 - - CFGO 0 - -
B2 CFG1 0 - - CFG1 0 - - CFG1 0 - -
B1 DONE 0 - - DONE 0 - - DONE 0 - -
Al GND - - - GND - - - GND - - -
A22 GND - - - GND - - - GND - - -
AB1 GND - - - GND - - - GND - - -
AB22 GND - - - GND - - - GND - - -
H10 GND - - - GND - - - GND - - -
H11 GND - - - GND - - - GND - - -
H12 GND - - - GND - - - GND - - -
H13 GND - - - GND - - - GND - - -
H14 GND - - - GND - - - GND - - -
J10 GND - - - GND - - - GND - - -
J11 GND - - - GND - - - GND - - -
J12 GND - - - GND - - - GND - - -
J13 GND - - - GND - - - GND - - -
J14 GND - - - GND - - - GND - - -
J9 GND - - - GND - - - GND - - -
K10 GND - - - GND - - - GND - - -
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LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
F5 PROGRAMN 7 - - PROGRAMN 7 - -
ES3 CCLK 7 - - CCLK 7 - -
C1 PL2B 7 - - PL2B 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
G5 PL3A 7 T® - PL3A 7 T8 -
G6 PL3B 7 c? - PL3B 7 c® -
F4 PL4A 7 T - PL4A 7 T -
F3 PL4B 7 C - PL4B 7 C -
G4 PL5A 7 TS - PL5A 7 T -
G3 PL5B 7 c? - PL5B 7 c® -
D1 PL6A 7 T® - PL6A 7 T8 -
D2 PL6B 7 c? - PL6B 7 c® -
- GNDIO7 7 - - GNDIO7 7 - -
E1 PL7A 7 T LUMO_PLLT_FB_A PL7A 7 T LUMO_PLLT_FB_A
E2 PL7B 7 C LUMO_PLLC_FB_A PL7B 7 C LUMO_PLLC_FB_A
H5 PL8A 7 T® - PL8A 7 T8 -
H6 PL8B 7 c? - PL8B 7 c® -
H4 PL9A 7 - - PL9A 7 - -
H3 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7
F1 PL11A 7 T® DQS PL11A 7 T8 DQS
F2 PL11B 7 c? - PL11B 7 ct -
- GNDIO7 7 - - GNDIO7 7 - -
J5 PL12A 7 T - PL12A 7 T -
J6 PL12B 7 C - PL12B 7 C -
G1 PL13A 7 T® - PL13A 7 T8 -
G2 PL13B 7 c? - PL13B 7 c® -
J4 PL15A 7 TS - PL15A 7 T -
J3 PL15B 7 c? - PL15B 7 c® -
- GNDIO7 7 - - GNDIO7 7 - -
H1 PL16A 7 T LUMO_PLLT_IN_A PL16A 7 T LUMO_PLLT_IN_A
H2 PL16B 7 C LUMO_PLLC_IN_A PL16B 7 C LUMO_PLLC_IN_A
Ji PL17A 7 T® - PL17A 7 T8 -
J2 PL17B 7 c? - PL17B 7 c® -
K3 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7
K2 PL19B 7 - - PL19B 7 - -
K4 PL20A 7 TS DQS PL20A 7 TS DQS
- GNDIO7 7 - - GNDIO7 7 - -
K5 PL20B 7 c? - PL20B 7 c® -
K1 PL21A 7 T - PL21A 7 T -
L2 PL21B 7 C - PL21B 7 C -
L4 PL22A 7 T® - PL22A 7 T8 -
L3 PL22B 7 c? - PL22B 7 c® -
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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

L1 - - - - PL23A 7 T8 -

M1 - - - - PL23B 7 c® -

M2 - - - - PL24A 7 - -

L5 VCCPO - - - VCCPO - - -

N2 GNDPO - - - GNDPO - - -

N1 - - - - PL25B 6 - -

P2 - - - - PL26A 6 T -

P1 - - - - PL26B 6 c® -

M4 PL23A 6 T® - PL27A 6 T8 -

M3 PL23B 6 c? - PL27B 6 ct -

R2 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0

- GNDIO6 6 - - GNDIO6 6 - -

R1 PL24B 6 C PCLKC6_0 PL28B 6 C PCLKC6_0

N3 PL25A 6 T® - PL29A 6 T8 -

N4 PL25B 6 c? - PL29B 6 c® -

M5 PL26A 6 - - PL30A 6 - -

N5 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6

T2 PL28A 6 T® DQS PL32A 6 T8 DQS

T1 PL28B 6 c? - PL32B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

u2 PL29A 6 T LLMO_PLLT_IN_A PL33A 6 T LLMO_PLLT_IN_A

U1 PL29B 6 C LLMO_PLLC_IN_A PL33B 6 C LLMO_PLLC_IN_A

P3 PL30A 6 T® - PL34A 6 T8 -

P4 PL30B 6 c? - PL34B 6 c® -

P6 PL32A 6 TS - PL36A 6 T -

P5 PL32B 6 c? - PL36B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

V2 PL33A 6 T - PL37A 6 T -

VA PL33B 6 C - PL37B 6 C -

w2 PL34A 6 T® - PL38A 6 T® -

WA PL34B 6 c? - PL38B 6 c® -

R3 PL35A 6 - VREF2_6 PL39A 6 - VREF2_6

R4 PL36B 6 - - PL40B 6 - -

R6 PL37A 6 T® DQS PL41A 6 TS DQS

R5 PL37B 6 c? - PL41B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

Y2 PL38A 6 T LLMO_PLLT_FB_A PL42A 6 T LLMO_PLLT_FB_A

Y1 PL38B 6 C LLMO_PLLC_FB_A PL42B 6 C LLMO_PLLC_FB_A

T3 PL39A 6 T® - PL43A 6 T8 -

T4 PL39B 6 c? - PL43B 6 c® -

W3 PL40A 6 T® - PL44A 6 T8 -

V3 PL40B 6 c? - PL44B 6 c® -
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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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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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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




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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