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Figure 2-4. Slice Diagram
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FCI From Different Slice/PFU

For Slices 0 and 2, memory control signals are generated from Slice 1 as follows:

WCK is CLK
WRE is from LSR

DI[3:2] for Slice 2 and DI[1:0] for Slice 0 data
WAD [A:D] is a 4bit address from slice 1 LUT input

Table 2-2. Slice Signal Descriptions

Function Type Signal Names Description
Input Data signal A0, BO, CO, DO |Inputs to LUT4
Input Data signal A1,B1,C1,D1 |Inputsto LUT4
Input Multi-purpose MO Multipurpose Input
Input Multi-purpose M1 Multipurpose Input
Input Control signal CE Clock Enable
Input Control signal LSR Local Set/Reset
Input Control signal CLK System Clock
Input Inter-PFU signal FC Fast Carry-in'
Input Inter-slice signal FXA Intermediate signal to generate LUT6 and LUT7
Input Inter-slice signal FXB Intermediate signal to generate LUT6 and LUT7
Output Data signals FO, F1 LUT4 output register bypass signals
Output Data signals Qo, Q1 Register outputs
Output Data signals OFX0 Output of a LUT5 MUX
Output Data signals OFX1 Output of a LUT6, LUT7, LUT82 MUX depending on the slice
Output Inter-PFU signal FCO Slice 2 of each PFU is the fast carry chain output'

1. See Figure 2-4 for connection details.
2. Requires two PFUs.
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Figure 2-9. Clock Divider Connections
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Clock Distribution Network

LatticeECP2/M devices have eight quadrant-based primary clocks and eight flexible region-based secondary
clocks/control signals. Two high performance edge clocks are available on each edge of the device to support high
speed interfaces. These clock inputs are selected from external 1/0Os, the sysCLOCK PLLs, DLLs or routing. These
clock inputs are fed throughout the chip via a clock distribution system.

Primary Clock Sources

LatticeECP2/M devices derive clocks from five primary sources: PLL (GPLL and SPLL) outputs, DLL outputs, CLK-
DIV outputs, dedicated clock inputs and routing. LatticeECP2/M devices have two to eight sysCLOCK PLLs and
two DLLs, located on the left and right sides of the device. There are eight dedicated clock inputs, two on each side
of the device, with the exception of the LatticeECP2M 256-fpBGA package devices which have six dedicated clock
inputs on the device. Figure 2-10 shows the primary clock sources.
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Figure 2-18. Slice0 through Slice2 Control Selection
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Edge Clock Routing

LatticeECP2/M devices have a number of high-speed edge clocks that are intended for use with the PIOs in the
implementation of high-speed interfaces. There are eight edge clocks per device: two edge clocks per edge. Differ-
ent PLL and DLL outputs are routed to the two muxes on the left and right sides of the device. In addition, the
CLKO signal (generated from the DLLDELA block) is routed to all the edge clock muxes on the left and right sides
of the device. Figure 2-19 shows the selection muxes for these clocks.

Figure 2-19. Edge Clock Mux Connections
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2. Write Through — A copy of the input data appears at the output of the same port during a write cycle. This
mode is supported for all 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 or synchronously. RSTA and RSTB are local signals, which reset the output latches associated with Port A
and Port B, respectively. The Global Reset (GSRN) signal resets both ports. The output data latches and associ-
ated resets for both ports are as shown in Figure 2-20.

Figure 2-20. Memory Core Reset
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For further information about the sysMEM EBR block, please see the the list of additional technical documentation
at the end of this data sheet.

EBR Asynchronous Reset

EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before the
reset is applied and released a clock cycle after the reset is released, as shown in Figure 2-21. The GSR input to the
EBR is always asynchronous.

Figure 2-21. EBR Asynchronous Reset (Including GSR) Timing Diagram

Reset

Clock

Clock
Enable

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

MAC (Multiply, Accumulate)

MULTADDSUB (Multiply, Addition/Subtraction)
MULTADDSUBSUM (Multiply, Addition/Subtraction, Accumulate)

The number of elements available on each block depends in the width selected from the three available options x9,
x18, and x36. A number of these elements are concatenated for highly parallel implementations of DSP functions.
Table 2-7 shows the capabilities of the block.

Table 2-7. Maximum Number of Elements in a Block

Width of Multiply x9 x18 x36
MULT 8 4 1
MAC 2 2 —
MULTADDSUB 4 2 —
MULTADDSUBSUM 2 1 —

Some options are available in four elements. The input register in all the elements can be directly loaded or can be
loaded as a shift register from previous operand registers. By selecting “dynamic operation” the following opera-
tions are possible:

* In the ‘Signed/Unsigned’ options the operands can be switched between signed and unsigned on every cycle.
¢ In the ‘Add/Sub’ option the Accumulator can be switched between addition and subtraction on every cycle.

* The loading of operands can switch between parallel and serial operations.
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Figure 2-34. DQS Input Routing for the Bottom Edge of the Device
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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 P1Os only, as shown in Figure 2-35) feeds from the PAD through a DQS delay element to
a dedicated DQS routing resource. The DQS signal also feeds polarity control logic, which controls the polarity of
the clock to the sync registers in the input register blocks. Figure 2-35 and Figure 2-36 show how the DQS transi-
tion signals 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 dedicated DLLs (DDR_DLL) on opposite sides of the device. Each DLL compensates
DQS delays in its half of the device as shown in Figure 2-35. The DLL loop is compensated for temperature, volt-
age and process variations by the system clock and feedback loop.
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BLVDS

The LatticeECP2/M devices support the BLVDS standard. This standard is emulated using complementary LVC-
MOS outputs in conjunction with a parallel external resistor across the driver outputs. BLVDS is intended for use
when multi-drop and bi-directional multi-point differential signaling is required. The scheme shown in Figure 3-2 is
one possible solution for bi-directional multi-point differential signals.

Figure 3-2. BLVDS Multi-point Output Example
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Table 3-3. BLVDS DC Conditions’

Over Recommended Operating Conditions

Typical
Parameter Description Zo =450 | Zo=90Q Units
Veeio Output Driver Supply (+/- 5%) 2.50 2.50 \Y
Zout Driver Impedance 10.00 10.00 Q
Rs Driver Series Resistor (+/- 1%) 90.00 90.00 Q
RrL Driver Parallel Resistor (+/- 1%) 45.00 90.00 Q
Rrr Receiver Termination (+/- 1%) 45.00 90.00 Q
VoH Output High Voltage 1.38 1.48 \
VoL Output Low Voltage 1.12 1.02 \Y
Vob Output Differential Voltage 0.25 0.46 \
Vewm Output Common Mode Voltage 1.25 1.25 Vv
Ibc DC Output Current 11.24 10.20 mA

1. For input buffer, see LVDS table.
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LatticeECP2/M External Switching Characteristics® (Continued)

Over Recommended Operating Conditions

-7 -6 -5
Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
LFE2-6 1.00 — 1.20 — 1.40 — ns
LFE2-12 1.00 — 1.20 — 1.40 — ns
LFE2-20 1.00 — 1.20 — 1.40 — ns
LFE2-35 1.00 — 1.20 — 1.40 — ns
LFE2-50 1.00 — 1.20 — 1.40 — ns
tpLL gg:i‘;tg’r Data Hold - PIO Input LFE2-70 100 | — | 120 | — | 140 | — ns
LFE2M20 1.00 — 1.20 — 1.40 — ns
LFE2M35 1.00 — 1.20 — 1.40 — ns
LFE2M50 1.00 — 1.20 — 1.40 — ns
LFE2M70 1.00 — 1.20 — 1.40 — ns
LFE2M100 1.00 — 1.20 — 1.40 — ns
LFE2-6 1.80 — 2.00 — 2.20 — ns
LFE2-12 1.80 — 2.00 — 2.20 — ns
LFE2-20 1.80 — 2.00 — 2.20 — ns
LFE2-35 1.80 — 2.00 — 2.20 — ns
LFE2-50 1.80 — 2.00 — 2.20 — ns
tsy_DELPLL gg’;';tte"r Data gaettelljrl’n-pitl%(le?;;t LFE270 | 180 | — | 200 | — | 220 | — | ns
LFE2M20 1.80 — 2.00 — 2.20 — ns
LFE2M35 1.80 — 2.00 — 2.20 — ns
LFE2M50 1.90 — 2.10 — 2.30 — ns
LFE2M70 1.90 — 2.10 — 2.30 — ns
LFE2M100 2.00 — 2.20 — 2.40 — ns
LFE2-6 0.00 — 0.00 — 0.00 — ns
LFE2-12 0.00 — 0.00 — 0.00 — ns
LFE2-20 0.00 — 0.00 — 0.00 — ns
LFE2-35 0.00 — 0.00 — 0.00 — ns
LFE2-50 0.00 — 0.00 — 0.00 — ns
ome |GiokloDea e POVt |TeEg7 | 000 || om | = [ w00 | — |
LFE2M20 0.00 — 0.00 — 0.00 — ns
LFE2M35 0.00 — 0.00 — 0.00 — ns
LFE2M50 0.00 — 0.00 — 0.00 — ns
LFE2M70 0.00 — 0.00 — 0.00 — ns
LFE2M100 0.00 — 0.00 — 0.00 — ns
DDR I/O Pin Parameters?
tbvapa Data Valid After DQS (DDR Read) |ECP2/M — 0.225 — 0.225 — 0.225 ul
toveDQ Data Hold After DQS (DDR Read) |ECP2/M 0640 | — | 0640 | — | 0640 | — ul
tbqves Data Valid Before DQS (DDR Write) |ECP2/M 0.250 — 0.250 — 0.250 — ul
tbqvas Data Valid After DQS (DDR Write) |ECP2/M 0.250 — 0.250 — 0.250 — ul
fuax bor  |DDR Clock Frequency® ECP2/M 95 | 200 95 166 95 133 | MHz
DDR2 I/O Pin Parameters?®
tHvADQ Data Valid After DQS (DDR Read) |ECP2/M — Jo225| — Jo225| — [o0225] Ul
toveDQ Data Hold After DQS (DDR Read) |ECP2/M 0640 | — | 0640 | — | 0640 | — ul
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LFE2-20E/SE and LFE2-35E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2-20E/20SE LFE2-35E/35SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
D4 PT7B 0 o] PT7B 0 o]
D3 PT7A 0 T PT7A 0 T
c2 PT6B 0 C PT6B 0 C
C1 PT6A 0 T PT6A 0 T
G8 PT5B 0 C PT5B 0 C
GND GNDIOO - GNDIOO
G7 PT5A 0 T PT5A 0 T
E7 PT4B 0 (¢} PT4B 0 (¢}
VCCIO VCCIO0 0 VCCIO0 0
F7 PT4A 0 T PT4A 0 T
E6 PT3B 0 o] PT3B 0 ]
E5 PT3A 0 T PT3A 0 T
G6 PT2B 0 VREF2_0 o] PT2B 0 VREF2_0 o]
G5 PT2A 0 VREF1_0 T PT2A 0 VREF1_0 T
L12 VCC - VCC
L13 VCC - VCC
L14 VCC - VCC
L15 VCC - VCC
M11 VCC - VCC
M12 VCC - VCC
M15 VCC - VCC
M16 VCC - VCC
N11 VCC - VCC
N16 vCC - vCC
P11 vVCC - vCC
P16 vVCC - vCC
R11 VCC - VCC
R12 VCC - VCC
R15 VCC - VCC
R16 VCC - VCC
T12 VCC - VCC
T13 VCC - VCC
T14 VCC - VCC
T15 VCC - VCC
D11 VCCIO0 0 VCCIO0 0
D6 VCCIO0 0 VCCIO0 0
G9 VCCIO0 0 VCCIO0 0
K12 VCCIO0 0 VCCIO0 0
J12 VCCIO0 0 VCCIOO0 0
D16 VCCIO1 1 VCCIO1 1
D21 VCCIO1 1 VCCIO1 1
G18 VCCIO1 1 VCCIO1 1
J15 VCCIO1 1 VCCIO1 1
K15 VCCIO1 1 VCCIO1 1
F23 VCCIO2 2 VCCIO2 2
J20 VCCIO2 2 VCCIO2 2
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LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA

(Cont.)
LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GND GNDIO2 - GNDIO2 -
L21 PR43B 2 RDQ41 C (LvDS)* PR56B 2 RDQ54 C (LVDS)*
K22 PR43A 2 RDQ41 T (LVDS)* PR56A 2 RDQ54 T (LVDS)*
M24 PR42B 2 RDQ41 C PR55B 2 RDQ54 C
N23 PR42A 2 RDQ41 T PR55A 2 RDQ54 T
VCCIO VCCIO2 2 VCCIO2 2
K26 PR41B 2 RDQ41 C (LvDS)* PR54B 2 RDQ54 C (LvDS)*
K25 PR41A 2 RDQS41 T (LVDS)* PR54A 2 RDQS54 T (LVDS)*
M20 PR40B 2 RDQ41 C PR53B 2 RDQ54 C
GND GNDIO2 - GNDIO2 -
M19 PR40A 2 RDQ41 T PR53A 2 RDQ54 T
L22 PR39B 2 RDQ41 C (LvDS)* PR52B 2 RDQ54 C (LVDS)*
M22 PR39A 2 RDQ41 T (LVDS)* PR52A 2 RDQ54 T (LVDS)*
K21 PR38B 2 RDQ41 C PR51B 2 RDQ54 C
VCCIO VCCIO2 2 VCCIO2 2
M21 PR38A 2 RDQ41 T PR51A 2 RDQ54 T
K24 PR37B 2 RDQ41 C (LvDS)* PR50B 2 RDQ54 C (LvDS)*
J24 PR37A 2 RDQ41 T (LVDS)* PR50A 2 RDQ54 T (LVDS)*
GND GNDIO2 - GNDIO2 -
VCCIO VCCIO2 2 VCCIO2 2
L20 VCCPLL 2 NC -
GND GNDIO2 - GNDIO2 -
J26 PR26B 2 | RUMO_SPLLC_FB_A/RDQ24 C PR39B 2 | RUMO_SPLLC_FB_A/RDQ37 C
J25 PR26A 2 RUMO_SPLLT_FB_A/RDQ24 T PR39A 2 RUMO_SPLLT_FB_A/RDQ37 T
J23 PR25B 2 RUMO_SPLLC_IN_A/RDQ24 C PR38B 2 RUMO_SPLLC_IN_A/RDQ37 C
K23 PR25A 2 RUMO_SPLLT_IN_A/RDQ24 T PR38A 2 RUMO_SPLLT_IN_A/RDQ37 T
VCCIO VCCIO2 2 VCCIO2 2
H26 PR24B 2 RDQ24 C (LvDS)* PR37B 2 RDQ37 C (LvDS)*
H25 PR24A 2 RDQS24*** T (LVDS)* PR37A 2 RDQS37*** T (LVDS)*
H24 PR23B 2 RDQ24 (¢} PR36B 2 RDQ37 C
GND GNDIO2 - GNDIO2 -
H23 PR23A 2 RDQ24 T PR36A 2 RDQ37 T
VCCIO VCCIO2 2 VCCIO2 2
G26 PR19B 2 RDQ16 C PR32B 2 RDQ29 C
GND GNDIO2 - GNDIO2 -
G25 PR19A 2 RDQ16 T PR32A 2 RDQ29 T
F26 PR18B 2 RDQ16 C (LvDS)* PR31B 2 RDQ29 C (LVDS)*
F25 PR18A 2 RDQ16 T (LVDS)* PR31A 2 RDQ29 T (LVDS)*
K20 PR17B 2 RDQ16 C PR30B 2 RDQ29 C
VCCIO VCCIO2 2 VCCIO2 2
L19 PR17A 2 RDQ16 T PR30A 2 RDQ29 T
E26 PR16B 2 RDQ16 C (LvDS)* PR29B 2 RDQ29 C (LvDS)*
E25 PR16A 2 RDQS16 T (LVDS)* PR29A 2 RDQS29 T (LVDS)*
GND GNDIO2 - GNDIO2 -
J22 PR15B 2 RDQ16 C PR28B 2 RDQ29 C
H22 PR15A 2 RDQ16 T PR28A 2 RDQ29 T
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LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
K1 PL27B 7 LDQ29 C (LVDS)*
K5 PL28A 7 LDQ29 T
K7 PL28B 7 LDQ29 C
GND GNDIO7 -
K4 PL29A 7 LDQS29 T (LVDS)*
K3 PL29B 7 LDQ29 C (LvDS)*
L8 PL30A 7 LDQ29 T
VCCIO VCCIO7 7
L6 PL30B 7 LDQ29 C
L2 PL31A 7 LDQ29 T (LVDS)*
L1 PL31B 7 LDQ29 C (LVDS)*
L7 PL32A 7 LDQ29 T
GND GNDIO7 -
L5 PL32B 7 LDQ29 C
L4 PL33A 7 LDQ37 T (LVDS)*
L3 PL33B 7 LDQ37 C (LVDS)*
M8 PL34A 7 LDQ37 T
M6 PL34B 7 LDQ37 C
VCCIO VCCIO7 7
M2 PL35A 7 LDQ37 T (LVDS)*
M1 PL35B 7 LDQ37 C (LvDS)*
M7 PL36A 7 LDQ37 T
M5 PL36B 7 LDQ37 C
GND GNDIO7 -
M4 PL37A 7 LDQS37 T (LVDS)*
M3 PL37B 7 LDQ37 C (LVDS)*
N6 PL38A 7 LUMO_SPLLT_IN_A/LDQ37 T
VCCIO VCCIO7 7
N8 PL38B 7 LUMO_SPLLC_IN_A/LDQ37 C
N5 PL39A 7 LUMO_SPLLT_FB_A/LDQ37 T
N7 PL39B 7 LUMO_SPLLC_FB_A/LDQ37 C
GND GNDIO7 -
VCCIO VCCIO7 7
T9 PL50A 7 LDQ54
R9 PL51A 7 LDQ54 T
P7 PL51B 7 LDQ54 C
VCCIO VCCIO7 7
N2 PL52A 7 LDQ54 T (LVDS)*
N1 PL52B 7 LDQ54 C (LVDS)*
P6 PL53A 7 LDQ54 T
P5 PL53B 7 LDQ54 C
GND GNDIO7 -
P4 PL54A 7 LDQS54 T (LVDS)*
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LFE2M20E/SE and LFE2M35E/SE Logic Signal Connections: 484 fpBGA

(Cont.)
LFE2M20E/SE LFE2M35E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

G19 GND - GND -
G4 GND - GND -
H10 GND - GND -
H13 GND - GND -
J14 GND - GND -
J9 GND - GND -
K10 GND - GND -
K11 GND - GND -
K12 GND - GND -
K13 GND - GND -
K15 GND - GND -
K20 GND - GND -
K3 GND - GND -
K8 GND - GND -
L10 GND - GND -
L11 GND - GND -
L12 GND - GND -
L13 GND - GND -
M10 GND - GND -
M11 GND - GND -
M12 GND - GND -
M13 GND - GND -
N10 GND - GND -
N11 GND - GND -
N12 GND - GND -
N13 GND - GND -
N15 GND - GND -
N20 GND - GND -
N3 GND - GND -
N8 GND - GND -
P14 GND - GND -
P9 GND - GND -
R10 GND - GND -
R13 GND - GND -
T19 GND - GND -
T4 GND - GND -
W16 GND - GND -
W2 GND - GND -
w21 GND - GND -
W7 GND - GND -
Y10 GND - GND -
Y13 GND - GND -
D15 NC - NC -
G14 NC - NC -
G15 NC - NC -
D14 NC - NC -
E15 NC - NC -
E14 NC - NC -
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
ui2 PB59B 4 BDQ60 C
GNDIO GNDIO4 -
AA12 PB60OA 4 BDQS60 T
Y12 PB60B 4 BDQ60 C
V12 PB61A 4 BDQ60 T
W12 PB61B 4 BDQ60 C
AB12 PB62A 4 BDQ60 T
AA13 PB62B 4 BDQ60 C
VCCIO VCCIO4 4
T12 PB63A 4 BDQ60 T
(K PB63B 4 BDQ60 C
V13 PB64A 4 BDQ60 T
T13 PB64B 4 BDQ60 C
GNDIO GNDIO4 -
AB13 PB65A 4 BDQ69 T
AB14 PB65B 4 BDQ69 C
ut14 PB66A 4 BDQ69 T
T14 PB66B 4 BDQ69 C
AA14 PB67A 4 BDQ69 T
VCCIO VCCIO4 4
Y14 PB67B 4 BDQ69 C
W14 PB68A 4 BDQ69 T
V14 PB68B 4 BDQ69 C
AB15 PB69A 4 BDQS69 T
GNDIO GNDIO4 -
AA15 PB69B 4 BDQ69 C
V15 PB70A 4 BDQ69 T
uis PB70B 4 BDQ69 C
AB16 PB71A 4 BDQ69 T
VCCIO VCCIO4 4
AA16 PB71B 4 BDQ69 C
AB17 PB72A 4 BDQ69 T
AA17 PB72B 4 BDQ69 C
GNDIO GNDIO4 -
w20 CFG2 8
V20 CFG1 8
V19 CFGO 8
V22 PROGRAMN 8
w22 CCLK 8
u18 INITN 8
u22 DONE 8
GNDIO GNDIO8 -
u20 WRITEN*** 8
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LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA

(Cont.)
LFE2M35E/SE LFE2M50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
AF23 PB64A 4 BDQ60 T LRC_SQ_HDINP1 13 T
AD23 NC - LRC_SQ_VCCIB1 13
AE23 PB66B 4 BDQ69 C LRC_SQ_HDINN1 13 C
AD24 VCC - LRC_SQ_VCCRX1 13
AF20 PB55A 4 BDQ51 T LRC_SQ_HDOUTP1 13 T
AD20 NC - LRC_SQ_VCCOB1 13
AE20 PB55B 4 BDQ51 C LRC_SQ_HDOUTN1 13 (¢}
AD21 VCC - LRC_SQ_VCCTX1 13
AE21 PB63B 4 BDQ60 C LRC_SQ_HDOUTNO | 13 C
AF22 NC - LRC_SQ_VCCOBO 13
AF21 PB62A 4 BDQ60 T LRC_SQ_HDOUTPO 13 T
AD22 vVCC - LRC_SQ_VCCTX0 13
AE24 PB67B 4 BDQ69 C LRC_SQ_HDINNO 13 C
AE25 NC - LRC_SQ_VCCIBO 13
AF24 PB67A 4 BDQ69 T LRC_SQ_HDINPO 13 T
AD25 VvCC - LRC_SQ_VCCRX0 13
AA21 CFG2 8 CFG2 8
AA22 CFG1 8 CFG1 8
AB23 CFGO 8 CFGO 8
AC26 PROGRAMN 8 PROGRAMN 8
AB24 CCLK 8 CCLK 8
AA23 INITN 8 INITN 8
AB25 DONE 8 DONE 8
GNDIO GNDIO8 - GNDIO8 -
Y19 PR68B 8 WRITEN*** C WRITEN*** 8
Y21 PR68A 8 CS1N*** T CS1N** 8
AB26 PR67B 8 CSN*** C CSN*** 8
Y22 PR67A 8 DO/SPIFASTN*** T DO/SPIFASTN*** 8
VCCIO VCCIO8 8 8
W19 PR66B 8 D1*** C D1** 8
Y20 PR66A 8 D2*** T D2** 8
w22 PR65B 8 D3*** C D3*** 8
GNDIO GNDIO8 - -
w18 PR65A 8 D4*** T D4** 8
Y23 PR64B 8 D5*** C D5*** 8
AA24 PR64A 8 DB*** T D6*** 8
wa1 PR63B 8 D7/SPIDO*** (¢} D7/SPIDO*** 8
VCCIO VCCIO8 8 VCCIO8 8
V20 PR63A 8 DI/CSSPION*** T DI/CSSPION*** 8
w23 PR62B 8 DOUT/CSON/CSSPITN** c DS oY 8
Y24 PR62A 8 BUSY/SISPI*** T BUSY/SISPI*** 8
V19 RLMO_PLLCAP 3 RLMO_PLLCAP 3
Va1 PR60B 3 RLMO_GDLLC_FB_A (¢} PR65B 3 RLMO_GDLLC_FB_A (¢}
GNDIO GNDIO3 - GNDIO3 -
u19 PR60A 3 RLMO_GDLLT_FB_A/RDQ57 T PR65A 3 RLMO_GDLLT_FB_A T
AA26 PR59B 3 RLMO_GDLLC_IN_A**/RDQ57 C (LVDS)* PR64B 3 RLMO_GDLLC_IN_A c*
Y26 PR59A 3 RLMO_GDLLT_IN_A**/RDQ57 T (LVDS)* PR64A 3 RLMO_GDLLT_IN_A T
Va3 PR58B 3 RLMO_GPLLC_IN_A**/RDQ57 (¢} PR63B 3 RLMO_GPLLC_IN_A (¢}
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LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2M35E/SE LFE2M50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
C6 PT12B 0 C PT12B 0 C
F10 PT12A 0 T PT12A 0 T
D7 PT11B 0 C PT11B 0 C
H11 PT11A 0 T PT11A 0 T
D5 PT10B 0 C PT10B 0 C
GNDIO GNDIOO - GNDIOO -
E6 PT10A 0 T PT10A 0 T
G10 PT9B 0 C PT9B 0 C
F9 PT9A 0 T PT9A 0 T
H10 PT8B 0 C PT8B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
E7 PT8A 0 T PT8A 0 T
B3 PT7B 0 C PT7B 0 C
C5 PT7A 0 T PT7A 0 T
B2 PT6B 0 C PT6B 0 C
C4 PT6A 0 T PT6A 0 T
G9 PT5B 0 C PT5B 0 C
GNDIO GNDIOO - GNDIOO -
F7 PT5A 0 T PT5A 0 T
C3 PT4B 0 C PT4B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
D4 PT4A 0 T PT4A 0 T
J10 PT3B 0 C PT3B 0 C
F8 PT3A 0 T PT3A 0 T
G8 PT2B 0 C PT2B 0 C
G7 PT2A 0 T PT2A 0 T
L12 VCC - vVCC -
L13 VCC - vVCC -
L14 VCC - vVCC -
L15 VCC - VCC -
M11 VCC - VCC -
M12 VCC - VCC -
M15 VCC - VCC -
M16 VCC - VCC -
N11 VCC - VCC -
N16 VCC - VCC -
P11 VCC - vVCC -
P16 VCC - VCC -
R11 VCC - VCC -
R12 VCC - VCC -
R15 VCC - VCC -
R16 VCC - VCC -
T12 VCC - VCC -
T13 VCC - VCC -
T14 VCC - VCC -
T15 VCC - VCC -
B12 VCCIO0 0 VCCIOO0
B7 VCCIO0 0 VCCIOO0
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LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA

(Cont.)
LFE2M50E/SE LFE2M70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
L5 PL23A 7 LDQ27 T (LVDS)* PL33A 7 LDQ37 T (LVDS)*
L4 PL23B 7 LDQ27 C (LvDS)* PL33B 7 LDQ37 C (LVDS)*
N9 PL24A 7 LDQ27 T PL34A 7 LDQ37 T
N7 PL24B 7 LDQ27 o] PL34B 7 LDQ37 C
K2 PL25A 7 LDQ27 T (LVDS)* PL35A 7 LDQ37 T (LVDS)*
K1 PL25B 7 LDQ27 C (LvDS)* PL35B 7 LDQ37 C (LVDS)*
P9 PL26A 7 LDQ27 T PL36A 7 LDQ37 T
P7 PL26B 7 LDQ27 o] PL36B 7 LDQ37 C
GNDIO GNDIO7 - GNDIO7 -
Mé PL27A 7 LDQS27 T (LVDS)* PL37A 7 LDQS37 T (LVDS)*
M5 PL27B 7 LDQ27 C (LvDS)* PL37B 7 LDQ37 C (LVDS)*
N5 PL28A 7 LDQ27 T PL38A 7 LDQ37 T
N6 PL28B 7 LDQ27 o] PL38B 7 LDQ37 C
M4 PL29A 7 LDQ27 T (LVDS)* PL39A 7 LDQ37 T (LVDS)*
M3 PL29B 7 LDQ27 C (LvDS)* PL39B 7 LDQ37 C (LVDS)*
P6 PL30A 7 LDQ27 T PL40A 7 LDQ37 T
GNDIO GNDIO7 - GNDIO7 -
P8 PL30B 7 LDQ27 C PL40B 7 LDQ37 C
L3 PL32A 7 LUMS3_SPLLT_IN_A/LDQ36 | T (LVDS)* PL42A 7 LUMB3_SPLLT_IN_A/LDQ46 | T (LVDS)*
L2 PL32B 7 | LUM3_SPLLC_IN_A/LDQ36 | C (LVDS)* PL42B 7 LUM3_SPLLC_IN_A/LDQ46 | C (LVDS)*
P5 PL33A 7 | LUM3_SPLLT_FB_A/LDQ36 T PL43A 7 LUM3_SPLLT_FB_A/LDQ46 T
P4 PL33B 7 | LUM3_SPLLC_FB_A/LDQ36 C PL43B 7 LUM3_SPLLC_FB_A/LDQ46 C
L1 PL34A 7 LDQ36 T (LVDS)* PL44A 7 LDQ46 T (LVDS)*
M2 PL34B 7 LDQ36 C (LvDS)* PL44B 7 LDQ46 C (LVDS)*
R5 PL35A 7 LDQ36 T PL45A 7 LDQ46 T
R4 PL35B 7 LDQ36 C PL45B 7 LDQ46 C
GNDIO GNDIO7 - GNDIO7 -
M1 PL36A 7 LDQS36 T (LVDS)* PL46A 7 LDQS46 T (LVDS)*
N2 PL36B 7 LDQ36 C (LvDS)* PL46B 7 LDQ46 C (LVDS)*
R8 PL37A 7 LDQ36 T PL47A 7 LDQ46 T
T9 PL37B 7 LDQ36 C PL47B 7 LDQ46 C
P3 PL38A 7 LDQ36 T (LVDS)* PL48A 7 LDQ46 T (LVDS)*
P2 PL38B 7 LDQ36 C (LvDS)* PL48B 7 LDQ46 C (LVDS)*
N1 PL39A 7 PCLKT7_0/LDQ36 T PL49A 7 PCLKT7_0/LDQ46 T
GNDIO GNDIO7 - GNDIO7 -
P1 PL39B 7 PCLKC7_0/LDQ36 C PL49B 7 PCLKC7_0/LDQ46 C
T5 PL41A 6 PCLKT6_0 T (LVDS)* PL51A 6 PCLKT6_0/LDQ55 T (LVDS)*
T4 PL41B 6 PCLKC6_0 C (LvDS)* PL51B 6 PCLKC6_0/LDQ55 C (LVDS)*
u7 PL42A 6 VREF2_6 T PL52A 6 VREF2_6/LDQ55 T
T8 PL42B 6 VREF1_6 o] PL52B 6 VREF1_6/LDQ55 C
R3 PL43A 6 T (LVDS)* PL53A 6 LDQ55 T (LVDS)*
VCCIO VCCIO6 6 VCCIO6 6
R2 PL43B 6 C (LvDS)* PL53B 6 LDQ55 C (LVDS)*
R1 PL44A 6 T PL54A 6 LDQ55 T
T PL44B 6 (o] PL54B 6 LDQ55 C
GNDIO GNDIO6 - GNDIO6 -
- - - VCCIO6 6
T3 PL45A 6 LLM3_SPLLT_IN_A T (LVDS)* PL57A LLM3_SPLLT_IN_A/LDQ55 | T (LVDS)*
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential

K19 VCCIO1 1
F28 VCCIO2 2
J25 VCCIO2 2
K28 VCCIO2 2
M21 VCCIO2 2
M24 VCCIO2 2
N21 VCCIO2 2
N28 VCCIO2 2
P21 VCCIO2 2
R25 VCCIO2 2
AA28 VCCIOS 3
AB25 VCCIO3 3
AE28 VCCIOS 3
T25 VCCIOS 3
u21 VCCIO3 3
V21 VCCIO3 3
V28 VCCIOS 3
w21 VCCIO3 3
w24 VCCIO3 3
AA18 VCCIO4 4
AA19 VCCIO4 4
AE19 VCCIO4 4
AF22 VCCIO4 4
AG17 VCCIO4 4
AG25 VCCIO4 4
AA12 VCCIO5 5
AA13 VCCIO5 5
AE12 VCCIO5 5
AF9 VCCIO5 5
AG14 VCCIO5 5
AG6 VCCIO5 5
AA3 VCCIO6 6
ABG6 VCCIO6 6
AE3 VCCIO6 6

T6 VCCIO6 6
u10 VCCIO6 6
V10 VCCIO6 6
V3 VCCIO6 6
W10 VCCIO6 6
w7 VCCIO6 6

F3 VCCIO7 7

J6 VCCIO7 7

K3 VCCIO7 7
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
AE23 NC -
AE5 NC -
AE6 NC -
AE7 NC -
AF20 NC -
AF23 NC -
AF5 NC -
AG23 NC -
AG26 NC -
D10 NC -
E10 NC -
E11 NC -
F10 NC -
F20 NC -
F23 NC -
F8 NC -
G10 NC -
G20 NC -
G21 NC -
G7 NC -
G8 NC -
G9 NC -
H19 NC -
H20 NC -
H21 NC -
H22 NC -
H6 NC -
H8 NC -
H9 NC -
J10 NC -
J20 NC -
J21 NC -
J9 NC -
K9 NC -
R9 NC -
u22 NC -
w9 NC -
N13 VCCPLL -
N18 VCCPLL -
V13 VCCPLL -
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LatticeECP2M Part Number Description
LFE2M XXX XE - X XXXXXX X

L Grade

Device Family

ECP2M (LatticeECP2 FPGA + SERDES)

Logic Capacity
20 = 20K LUTs
35 =35K LUTs
50 = 50K LUTs
70 =70K LUTs
100 = 100K LUTs

Encryption
S = Security Series (Encryption Feature)
Blank = Standard Series (No Encryption)

Supply Voltage

E=12V

Ordering Information

Pa

C = Commercial
| = Industrial

ckage

F256 = 256-ball fpBGA
F484 = 484-ball fpBGA
F672 = 672-ball fpBGA
F900 = 900-ball fpBGA
F1152 = 1152-ball fpBGA

FN256 = 256-ball Lead-free fpBGA
FN484 = 484-ball Lead-free fpBGA
FN672 = 672-ball Lead-free fpBGA
FN900 = 900-ball Lead-free fpBGA
FN1152 = 1152-ball Lead-free fpBGA

Speed

5 = Slowest
6
7 = Fastest

Note:pLatticeECP2M devices are dual marked. For example, the commercial speed grade LFE2M50E-7F672C is
also marked with industrial grade -61 (LFE2M50E-6F672l). The commercial grade is one speed grade faster than
the associated dual mark industrial grade. The slowest commercial grade does not have industrial markings. The

markings appear as follows:

| attice

it ECP2M

LFE2M35E
7F672C-6l

Datecode

LFE2M35SE
7F672C-6l

Datecode
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LatticeECP2M Standard Series Devices, Conventional Packaging

Commercial

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M20E-5F484C 304 1.2v -5 fpBGA 484 COM 20
LFE2M20E-6F484C 304 1.2V -6 fpBGA 484 COM 20
LFE2M20E-7F484C 304 1.2V -7 fpBGA 484 COM 20
LFE2M20E-5F256C 140 1.2v -5 fpBGA 256 COM 20
LFE2M20E-6F256C 140 1.2v -6 fpBGA 256 COM 20
LFE2M20E-7F256C 140 1.2V -7 fpBGA 256 COM 20

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M35E-5F672C 410 1.2v -5 fpBGA 672 COM 35
LFE2M35E-6F672C 410 1.2v -6 fpBGA 672 COM 35
LFE2M35E-7F672C 410 1.2V -7 fpBGA 672 COM 35
LFE2M35E-5F484C 303 1.2V -5 fpBGA 484 COM 35
LFE2M35E-6F484C 303 1.2v -6 fpBGA 484 COM 35
LFE2M35E-7F484C 303 1.2V -7 fpBGA 484 COM 35
LFE2M35E-5F256C 140 1.2V -5 fpBGA 256 COM 35
LFE2M35E-6F256C 140 1.2v -6 fpBGA 256 COM 35
LFE2M35E-7F256C 140 1.2V -7 fpBGA 256 COM 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M50E-5F900C 410 1.2v -5 fpBGA 900 COM 50
LFE2M50E-6F900C 410 1.2V -6 fpBGA 900 COM 50
LFE2M50E-7F900C 410 1.2V -7 fpBGA 900 COM 50
LFE2M50E-5F672C 372 1.2v -5 fpBGA 672 COM 50
LFE2M50E-6F672C 372 1.2v -6 fpBGA 672 COM 50
LFE2M50E-7F672C 372 1.2V -7 fpBGA 672 COM 50
LFE2M50E-5F484C 270 1.2v -5 fpBGA 484 COM 50
LFE2M50E-6F484C 270 1.2V -6 fpBGA 484 COM 50
LFE2M50E-7F484C 270 1.2V -7 fpBGA 484 COM 50

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M70E-5F1152C 436 1.2V -5 fpBGA 1152 COM 70
LFE2M70E-6F1152C 436 1.2V -6 fpBGA 1152 COM 70
LFE2M70E-7F1152C 436 1.2V -7 fpBGA 1152 COM 70
LFE2M70E-5F900C 416 1.2V -5 fpBGA 900 COM 70
LFE2M70E-6F900C 416 1.2v -6 fpBGA 900 COM 70
LFE2M70E-7F900C 416 1.2V -7 fpBGA 900 COM 70
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