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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
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If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/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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Top Edge
The PICs on the top edge are different from PIOs on the left, right and bottom edges. PIOs on this edge do not
have DDR registers or DQS signals.

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. The DQS signal from the bus is used to strobe the DDR
data from the memory into input register blocks. Interfaces on the left and right edges are designed for DDR mem-
ories that support 16 bits of data, whereas interfaces on the bottom are designed for memories that support 18 bits
of data.

Figure 2-33. DQS Input Routing for the Left and Right Edges of the Device
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Figure 2-35. Edge Clock, DLL Calibration and DQS Local Bus Distribution
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SERDES and PCS (Physical Coding Sublayer)

LatticeECP2M devices feature up to 16 channels of embedded SERDES arranged in quads at the corners of the
devices. Figure 2-39 shows the position of the quad blocks in relation to the PFU array for LatticeECP2M70 and
LatticeECP2M100 devices. Table 2-15 shows the location of Quads for all the devices.

Each quad contains four dedicated SERDES (ChO to Ch3) for high-speed, full-duplex serial data transfer. Each
quad also has a PCS block that interfaces to the SERDES channels and contains digital logic to support an array of
popular data protocols. PCS also contains logic to the interface to FPGA core.

Figure 2-39. SERDES Quads (LatticeECP2M70/LatticeECP2M100)

ULC SERDES Quad URC SERDES Quad
cha[che|[ |lon1][cno] EHEEEEED
PCS Digital Logic | | PCS Digital Logic
PCS Digital Logic | | PCS Digital Logic
EHERHERES [cna][en2|| Jent][eno]
LLC SERDES Quad LRC SERDES Quad

Table 2-15. Available SERDES Quads per LatticeECP2M Devices

Device URC Quad ULC Quad LRC Quad LLC Quad
ECP2M20 Available — — —
ECP2M35 Available — — —
ECP2M50 Available — Available —
ECP2M70 Available Available Available Available
ECP2M100 Available Available Available Available

SERDES Block

A differential receiver receives the serial encoded data stream, equalizes the signal, extracts the buried clock and
de-serializes the data-stream before passing the 8- or 10-bit data to the PCS logic. The transmit channel receives
the parallel (8- or 10-bit) encoded data, serializes the data and transmits the serial bit stream through the differen-
tial buffers. There is a single transmit clock per quad. Figure 2-40 shows a single channel SERDES and its inter-
face to the PCS logic. Each SERDES receiver channel provides a recovered clock to the PCS block and to the
FPGA core logic.
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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
tbaves Data Valid Before DQS (DDR Write) |ECP2/M 0.250 — 0.250 — 0.250 — ul
thquas Data Valid After DQS (DDR Write) |ECP2/M 0.250 — 0.250 — 0.250 — ul
fwax ppre |DDR Clock Frequency ECP2/M 133 266 133 200 133 166 MHz
SPI14.2 I/O Pin Parameters Static Alignment* 3"
ECP2-20 — 750 — 622 — 622 Mbps
ECP2-35 — 750 — 622 — 622 Mbps
ECP2-50 — 750 — 622 — 622 Mbps
ECP2-70 — 750 — 622 — 622 Mbps
Maximum Data Rate ECP2M20 — 622 — 622 — 622 Mbps
ECP2M35 — 622 — 622 — 622 Mbps
ECP2M50 — 622 — 622 — 622 Mbps
ECP2M70 — 622 — 622 — 622 Mbps
ECP2M100 — 622 — 622 — 622 Mbps
ECP2-20 — 0.25 — 0.25 — 0.25 ul
ECP2-35 — 0.25 — 0.25 — 0.25 ul
ECP2-50 — 0.25 — 0.25 — 0.25 ul
ECP2-70 — 0.25 — 0.25 — 0.25 ul
tovacLkspl | Data Valid After CLK (Receive) ECP2M20 — 0.21 — 0.21 — 0.21 ul
ECP2M35 — 0.21 — 0.21 — 0.21 ul
ECP2M50 — 0.21 — 0.21 — 0.21 ul
ECP2M70 — 0.21 — 0.21 — 0.21 ul
ECP2M100 — 0.21 — 0.21 — 0.21 ul
ECP2-20 0.75 — 0.75 — 0.75 — ul
ECP2-35 0.75 — 0.75 — 0.75 — Ul
ECP2-50 0.75 — 0.75 — 0.75 — ul
ECP2-70 0.75 — 0.75 — 0.75 — ul
tpvecikspr | Data Hold After CLK (Receive) ECP2M20 0.79 — 0.79 — 0.79 — ul
ECP2M35 0.79 — 0.79 — 0.79 — ul
ECP2M50 0.79 — 0.79 — 0.79 — ul
ECP2M70 0.79 — 0.79 — 0.79 — ul
ECP2M100 | 0.79 — 0.79 — 0.79 — ul
ECP2-20 — 280 — 280 — 280 ps
ECP2-35 — 280 — 280 — 280 ps
ECP2-50 — 280 — 280 — 280 ps
ECP2-70 — 280 — 280 — 280 ps
tpiaspI Data Invalid After Clock (Transmit) |ECP2M20 — 230 — 230 — 230 ps
ECP2M35 — 230 — 230 — 230 ps
ECP2M50 — 230 — 230 — 230 ps
ECP2M70 — 230 — 230 — 230 ps
ECP2M100 — 230 — 230 — 230 ps
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LatticeECP2/M Family Timing Adders® 23 (Continued)

Over Recommended Operating Conditions

Buffer Type Description -7 -6 -5 Units
LVCMOS25_4mA LVCMOS 2.5 4mA drive, slow slew rate 2.18 2.26 2.33 ns
LVCMOS25_8mA LVCMOS 2.5 8mA drive, slow slew rate 2.19 2.35 2.51 ns
LVCMOS25_12mA LVCMOS 2.5 12mA drive, slow slew rate 1.50 1.66 1.82 ns
LVCMOS25_16mA LVCMOS 2.5 16mA drive, slow slew rate 1.60 1.59 1.58 ns
LVCMOS25_20mA LVCMOS 2.5 20mA drive, slow slew rate 1.43 1.39 1.34 ns
LVCMOS18_4mA LVCMOS 1.8 4mA drive, slow slew rate 2.22 2.27 2.32 ns
LVCMOS18_8mA LVCMOS 1.8 8mA drive, slow slew rate 1.93 2.08 2.23 ns
LVCMOS18_12mA LVCMOS 1.8 12mA drive, slow slew rate 1.43 1.51 1.58 ns
LVCMOS18_16mA LVCMOS 1.8 16mA drive, slow slew rate 1.47 1.46 1.45 ns
LVCMOS15_4mA LVCMOS 1.5 4mA drive, slow slew rate 2.32 2.38 2.43 ns
LVCMOS15_8mA LVCMOS 1.5 8mA drive, slow slew rate 1.84 1.98 2.12 ns
LVCMOS12_2mA LVCMOS 1.2 2mA drive, slow slew rate 2.52 2.63 2.74 ns
LVCMOS12_6mA LVCMOS 1.2 6mA drive, slow slew rate 1.69 1.83 1.96 ns
PCI33 PCI33 0.04 0.04 0.04 ns

1. Timing Adders are characterized but not tested on every device.

2. LVCMOS timing measured with the load specified in Switching Test Condition table.

3. All other standards tested according to the appropriate specifications.

4. These timing adders are measured with the recommended resistor values.

Timing v.A 0.11
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Signal Descriptions (Cont.)

Signal Name /0 Description
__|Input buffer power supply, channel m (1.2V/1.5V). This pin should be left float-
[LOC]_SQ VCCIBm ing if the channel is unused.
__ |Output buffer power supply, channel m (1.2V/1.5V). This pin should be left
[LOC]_SQ vCCOBm floating if the channel is unused.
[LOC]_SQ_HDOUTNmM High-speed output, negative channel m
[LOC]_SQ_HDOUTPm High-speed output, positive channel m

[LOC]_SQ_HDINNm

High-speed input, negative channel m

[LOC]_SQ_HDINPm

—|—|0O| O

High-speed input, positive channel m

[LOC]_SQ_VCCTXm*

Transmitter power supply, channel m (1.2V). This pin must be tied to 1.2V
even if the channel is unused.

[LOC]_SQ_VCCRXm*

Receiver power supply, channel m (1.2V). This pin must be tied to 1.2V even if
the channel is unused.

1. These signals are relevant for LatticeECP2M family.

2. m defines the associated channel in the Quad.
3. These signals are defined in Quads [LOC] indicates the corner SERDES Quad is located: ULC (upper left), URC (upper right), LLC (lower

left), LRC (lower right).

4. When placing switching I/Os around these critical pins that are designed to supply the device with the proper reference or supply voltage,
care must be given. For more information, refer to TN1159, LatticeECP2/M Pin Assignment Recommendations.
5. There may be SPLLs that do not have dedicated I/Os.
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LFE2-20E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-20E/SE
Ball
Number Ball Number Ball/Pad Function Bank Dual Function Differential

P5 P5 VCCIO5 5
K5 K5 VCCIO6 6
M3 M3 VCCIO6 6
E3 E3 VCCIO7 7
G5 G5 VCCIO7 7
T15 T15 VCCIO8 8
A1 A1l GND -
A16 A16 GND -
B12 B12 GND -
B5 B5 GND -
Cs8 c8 GND -
E15 E15 GND -
E2 E2 GND -
H14 H14 GND -
H8 H8 GND -
H9 H9 GND -
J3 J3 GND -
Js J8 GND -
J9 J9 GND -
M15 M15 GND -
M2 M2 GND -
P9 P9 GND -
R12 R12 GND -
R5 R5 GND -
T1 T1 GND -
T16 T16 GND -

* Supports true LVDS. Other differential signals must be emulated with external resistors.
** These dedicated input pins can be used for GPLLs or GDLLs within the respective quadrant.

Note: VCCIO and GND pads are used to determine the average DC current drawn by 1/0Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/0O bank and the end of an I/O bank. The substrate pads listed in the Pin Table do not necessarily have a one to one
connection with a package ball or pin.
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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
AE17 PB51B 4 BDQ51 C PB51B 4 BDQ51 C
AB19 PB52A 4 BDQ51 T PB52A 4 BDQ51 T
AE19 PB52B 4 BDQ51 Cc PB52B 4 BDQ51 C
AF17 PB53A 4 BDQ51 T PB53A 4 BDQ51 T
AE18 PB53B 4 BDQ51 Cc PB53B 4 BDQ51 C
VCCIO VCCIO4 4 VCCIO4 4
W16 PB54A 4 BDQ51 T PB54A 4 BDQ51 T
AA17 PB54B 4 BDQ51 (¢} PB54B 4 BDQ51 (¢}
AF18 PB55A 4 BDQ51 T PB55A 4 BDQ51 T
AF19 PB55B 4 BDQ51 C PB55B 4 BDQ51 C
GND GNDIO4 - GNDIO4 -
AA19 NC - PB56A 4 BDQ60 T
W17 NC - PB56B 4 BDQ60 C
Y19 NC - PB57A 4 BDQ60 T
Y17 NC - PB57B 4 BDQ60 C
AF20 NC - NC -
VCCIO VCCIO4 4 VCCIO4 4
AE20 NC - NC -
AA20 NC - NC -
W18 NC - NC -
AD20 NC - NC -
GND GNDIO4 - GNDIO4 -
AE21 NC - NC -
AF21 NC - NC -
AF22 NC - NC -
VCCIO VCCIO4 4 VCCIO4 4
GND GNDIO4 - GNDIO4 -
AE22 PB56A 4 BDQ60 T PB65A 4 BDQ69 T
AD22 PB56B 4 BDQ60 C PB65B 4 BDQ69 C
AF23 PB57A 4 BDQ60 T PB66A 4 BDQ69 T
AE23 PB57B 4 BDQ60 (¢} PB66B 4 BDQ69 C
AD23 PB58A 4 BDQ60 T PB67A 4 BDQ69 T
AC23 PB58B 4 BDQ60 C PB67B 4 BDQ69 C
VCCIO VCCIO4 4 VCCIO4 4
AB20 PB59A 4 BDQ60 T PB68A 4 BDQ69 T
AC20 PB59B 4 BDQ60 C PB68B 4 BDQ69 C
GND GNDIO4 - GNDIO4 -
AB21 PB60A 4 BDQS60 T PB69A 4 BDQS69 T
AC22 PB60B 4 BDQ60 C PB69B 4 BDQ69 C
W19 PB61A 4 BDQ60 T PB70A 4 BDQ69 T
AA21 PB61B 4 BDQ60 (¢} PB70B 4 BDQ69 C
AF24 PB62A 4 BDQ60 T PB71A 4 BDQ69 T
AE24 PB62B 4 BDQ60 (¢} PB71B 4 BDQ69 C
VCCIO VCCIO4 4 VCCIO4 4
Y20 PB63A 4 BDQ60 T PB72A 4 BDQ69 T
AB22 PB63B 4 BDQ60 C PB72B 4 BDQ69 C
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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
A2 GND - GND
A25 GND - GND
AA18 GND - GND
AA24 GND - GND
AA3 GND - GND
AA9 GND - GND
AD11 GND - GND
AD16 GND - GND
AD21 GND - GND
AD6 GND - GND
AE1 GND - GND
AE26 GND - GND
AF2 GND - GND
AF25 GND - GND
B1 GND - GND
B26 GND - GND
C11 GND - GND
C16 GND - GND
Cc21 GND - GND
C6 GND - GND
F18 GND - GND
F24 GND - GND
F3 GND - GND
F9 GND - GND
J13 GND - GND
J14 GND - GND
J21 GND - GND
J6 GND - GND
K10 GND - GND
K11 GND - GND
K13 GND - GND
K14 GND - GND
K16 GND - GND
K17 GND - GND
L10 GND - GND
L11 GND - GND
L16 GND - GND
L17 GND - GND
L24 GND - GND
L3 GND - GND
M13 GND - GND
M14 GND - GND
N10 GND - GND
N12 GND - GND
N13 GND - GND
N14 GND - GND
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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
Y21 PB82A 4 VREF2_4/BDQ78 T PB100A 4 VREF2_4/BDQ96 T
AB23 PB82B 4 VREF1_4/BDQ78 C PB100B 4 VREF1_4/BDQ96 C
GND GNDIO4 - GNDIO4 -
AD24 CFG2 8 CFG2 8
W20 CFG1 8 CFG1 8
AC24 CFGO 8 CFGO 8
V19 PROGRAMN 8 PROGRAMN 8
AA22 CCLK 8 CCLK 8
AB24 INITN 8 INITN 8
AD25 DONE 8 DONE 8
GND GNDIO8 - GNDIO8 -
w21 PR77B 8 WRITEN o] PR90B 8 WRITEN o]
Y22 PR77A 8 CS1N T PR90A 8 CS1N T
AC25 PR76B 8 CSN o] PR89B 8 CSN C
AB25 PR76A 8 DO/SPIFASTN T PR89A 8 DO/SPIFASTN T
VCCIO VCCIO8 8 VCCIO8 8
AD26 PR75B 8 D1 C PR88B 8 D1 C
AC26 PR75A 8 D2 T PR88A 8 D2 T
Y23 PR74B 8 D3 (¢} PR87B 8 D3 C
GND GNDIO8 - GNDIO8 -
W22 PR74A 8 D4 T PR87A 8 D4 T
AA25 PR73B 8 D5 o] PR86B 8 D5 C
AB26 PR73A 8 D6 T PR86A 8 D6 T
w23 PR72B 8 D7/SPIDO o] PR85B 8 D7/SPIDO C
VCCIO VCCIO8 8 VCCIO8 8
V22 PR72A 8 DI/CSSPION T PR85A 8 DI/CSSPION T
Y24 PR71B 8 DOUT/CSON C PR84B 8 DOUT/CSON C
Y25 PR71A 8 BUSY/SISPI T PR84A 8 BUSY/SISPI T
W24 PR70B 3 RDQ67 C PR83B 3 RDQ80 C
GND GNDIO3 - GNDIO3 -
V23 PR70A 3 RDQ67 T PR83A 3 RDQ80 T
AA26 PR69B 3 RDQ67 C (LVDS)* PR82B 3 RDQ80 C (LvDS)*
Y26 PR69A 3 RDQ67 T (LVDS)* PR82A 3 RDQ80 T (LVDS)*
u21 PR68B 3 RDQ67 C PR81B 3 RDQ80 C
VCCIO VCCIO3 3 VCCIO3 3
u19 PR68A 3 RDQ67 T PR81A 3 RDQ80 T
W25 PR67B 3 RDQ67 C (LvDS)* PR80B 3 RDQ80 C (LVDS)*
W26 PR67A 3 RDQS67 T (LVDS)* PR80A 3 RDQS80 T (LVDS)*
GND GNDIO3 - GNDIO3 -
V24 PR66B 3 RDQ67 C PR79B 3 RDQ80 C
V25 PR66A 3 RDQ67 T PR79A 3 RDQ80 T
V26 PR65B 3 RDQ67 C (LvDS)* PR78B 3 RDQ80 C (LvDS)*
u26 PR65A 3 RDQ67 T (LVDS)* PR78A 3 RDQ80 T (LVDS)*
VCCIO VCCIO3 3 VCCIO3 3
u22 PR64B 3 | RLMO_GPLLC_FB_A/RDQ67 C PR77B 3 | RLMO_GPLLC_FB_A/RDQ80 C
u23 PR64A 3 | RLMO_GPLLT_FB_A/RDQ67 T PR77A 3 | RLMO_GPLLT_FB_A/RDQ80 T
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LFE2M-20E/SE and LFE2M-35E/SE Logic Signal Connections: 256 fpBGA
(Cont.)

LFE2M20E/SE LFE2M35E/SE
Ball Ball/Pad Ball/Pad Dual
Number Function Bank Dual Function Differential Function Bank Function Differential
N11 CCLK 8 CCLK 8
M11 INITN 8 INITN 8
N13 DONE 8 DONE 8
GNDIO GNDIO8 - GNDIO8 -
M12 PR53B 8 WRITEN o] PR68B 8 WRITEN o]
M13 PR53A 8 CS1N T PR68A 8 CS1N T
N14 PR52B 8 CSN C PR67B 8 CSN o]
N15 PR52A 8 DO/SPIFASTN T PR67A 8 DO/SPIFASTN T
VCCIO VCCIO8 8 VCCIO8 8
N16 PR51B 8 D1 o] PR66B 8 D1 C
M16 PR51A 8 D2 T PR66A 8 D2 T
L12 PR50B 8 D3 Cc PR65B 8 D3 Cc
GNDIO GNDIO8 - GNDIO8 -
L13 PR50A 8 D4 T PR65A 8 D4 T
L16 PR49B 8 D5 o] PR64B 8 D5 C
K16 PR49A 8 D6 T PR64A 8 D6 T
L14 PR48B 8 D7/SPIDO*** o] PR63B 8 D7/SPIDO*** C
VCCIO VCCIO8 8 VCCIO8 8
L15 PR48A 8 DI/CSSPION T PR63A 8 DI/CSSPION T
K13 PR47B 8 |DOUT/CSON/CSSPIIN o] PR62B 8 DOUT/CSON/CSSPI1N C
K14 PR47A 8 BUSY/SISPI T PR62A 8 BUSY/SISPI T
K11 RLMO_PLLCAP 3 RLMO_PLLCAP 3
K15 PR45B 3 RLMO_GDLLC_FB_A o] PR60B 3 RLMO_GDLLC_FB_A/RDQ57 o]
GNDIO GNDIO3 - GNDIO3 -
J16 PR45A 3 RLMO_GDLLT_FB_A T PR60A 3 RLMO_GDLLT_FB_A/RDQ57 T
H16 PR44B 3 RLMO_GDLLC_IN_A C (LvDS)* PR59B 3 RLMO_GDLLC_IN_A**/RDQ57 C(LVDS)*
J15 PR44A 3 RLMO_GDLLT_IN_A T (LVDS)* PR59A 3 RLMO_GDLLT_IN_A**/RDQ57 T (LVDS)*
J14 PR43B 3 RLMO_GPLLC_IN_A C PR58B 3 RLMO_GPLLC_IN_A**/RDQ57 C
VCCIO VCCIO3 3 VCCIO3 3
J13 PR43A 3 RLMO_GPLLT_IN_A T PR58A 3 RLMO_GPLLT_IN_A**/RDQ57 T
H13 PR42B 3 RLMO_GPLLC_FB_A | C (LVDS)* PR57B 3 RLMO_GPLLC_FB_A/RDQ57 C(LVDS)*
H12 PR42A 3 RLMO_GPLLT_FB_A T (LVDS)* PR57A 3 | RLMO_GPLLT_FB_A/RDQS57*** | T (LVDS)*
GNDIO GNDIO3 - GNDIO3 -
VCCIO VCCIO3 3 VCCIO3 3
G16 PR32B 3 RLM1_SPLLC_FB_A C PR42B 3 RLM2_SPLLC_FB_A C
VCCIO VCCIO3 3 VCCIO3 3
H15 PR32A 3 RLM1_SPLLT_FB_A T PR42A 3 RLM2_SPLLT_FB_A T
E16 PR31B 3 RLM1_SPLLC_IN_A C (LvDS)* PR41B 3 RLM2_SPLLC_IN_A C(LVDS)*
F15 PR31A 3 RLM1_SPLLT_IN_A T (LVDS)* PR41A 3 RLM2_SPLLT_IN_A T (LVDS)*
GNDIO GNDIO3 - GNDIO3 -
VCCIO VCCIO3 3 VCCIO3 3
F16 PR28B 3 VREF2_3 o] PR38B 3 VREF2_3 C
G15 PR28A 3 VREF1_3 T PR38A 3 VREF1_3 T
J11 PR27B 3 PCLKC3_0 C (LvDS)* PR37B 3 PCLKC3_0 C(LVDS)*
J12 PR27A 3 PCLKT3_0 T (LVDS)* PR37A 3 PCLKT3_0 T (LVDS)*
G14 PR25B 2 PCLKC2_0/RDQ22 C PR35B 2 PCLKC2_0/RDQ32 Cc
G13 PR25A 2 PCLKT2_0/RDQ22 T PR35A 2 PCLKT2_0/RDQ32 T
GNDIO GNDIO2 - GNDIO2 -
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
D1 PL2A 7 LDQ6 T (LVDS)*
E1 PL2B 7 LDQ6 C (LVvDS)*
F1 PL3A 7 LDQ6 T
F2 PL3B 7 LDQ6 C
F5 PL4A 7 LDQ6 T (LVDS)*
VCCIO VCCIO7 7
G6 PL4B 7 LDQ6 C (LVDS)*
F4 PL5A 7 LDQ6 T
F3 PL5B 7 LDQ6 C
G1 PL6A 7 LDQS6 T (LVDS)*
GNDIO GNDIO7 -
G2 PL6B 7 LDQ6 C (LVvDS)*
H1 PL7A 7 LDQ6 T
H2 PL7B 7 LDQ6 C
VCCIO VCCIO7 7
H7 PL8A 7 LDQ6 T (LVDS)*
H6 PL8B 7 LDQ6 C (LvDS)*
G3 PL9A 7 VREF2_7/LDQ6 T
H3 PL9B 7 VREF1_7/LDQ6 C
GNDIO GNDIO7 -
VCCIO VCCIO7 7
H5 PL11A 7 LUMO_SPLLT_IN_A T (LVDS)*
H4 PL11B 7 LUMO_SPLLC_IN_A C (LvDS)*
J1 PL12A 7 LUMO_SPLLT_FB_A T
J2 PL12B 7 LUMO_SPLLC_FB_A C
GNDIO GNDIO7 -
J3 PL13A 7 T (LVDS)*
J4 PL13B 7 C (LVvDS)*
J7 PL14A 7 T
VCCIO VCCIO7 7
Jé PL14B 7 C
GNDIO GNDIO7 -
VCCIO VCCIO7 7
K1 PL32A 7 LUM3_SPLLT_IN_A/LDQ36 T (LVDS)*
K2 PL32B 7 LUM3_SPLLC_IN_A/LDQ36 C (LVDS)*
J5 PL33A 7 LUM3_SPLLT_FB_A/LDQ36 T
K5 PL33B 7 LUM3_SPLLC_FB_A/LDQ36 C
VCCIO VCCIO7 7
K7 PL34A 7 LDQ36 T (LVDS)*
K6 PL34B 7 LDQ36 C (LvDS)*
L6 PL35A 7 LDQ36 T
L7 PL35B 7 LDQ36 C
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
J11 VCC -
Ji12 VCC -
J13 VCC -
K14 VCC -
K9 VCC -
L14 VCC -
L9 VCC -
M14 VCC -
M9 VCC -
N14 VCC -
N9 VCC -
P10 VCC -
P11 VCC -
P12 VCC -
P13 VCC -
B5 VCCIOO0 0
B9 VCCIO0 0
E7 VCCIOO0 0
H9 VCCIOO0 0
D13 VCCIO1 1
E16 VCCIO1 1
H14 VCCIO1 1
E21 VCCIO2 2
G18 VCCIO2 2
J15 VCCIO2 2
K19 VCCIO2 2
N19 VCCIO3 3
P15 VCCIO3 3
T18 VCCIO3 3
Va1 VCCIO3 3
AA18 VCCIO4 4
R14 VCCIO4 4
V16 VCCIO4 4
W13 VCCIO4 4
AA5 VCCIO5 5
R9 VCCIO5 5
V7 VCCIO5 5
W10 VCCIO5 5
N4 VCCIO6 6
P8 VCCIO6 6
T5 VCCIO6 6
V2 VCCIO6 6
E2 VCCIO7 7
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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
C15 |URC_SQ_vCCIB2| 12 URC_SQ_VCCIB2 | 12
B15 |URC_SQ_HDINNZ | 12 c URC_SQ_HDINN2 | 12 c
ci4 | URCSAVCCRX| 45 URC_SQ_VCCRX2 | 12
At | URC_SQHDOUT| 45 T URC_SQ_HDOUTP2 | 12 T
cig |URCSQVCCOB| 45 URC_SQ_VCCOB2 | 12
B1g | URC-SAHDOUT | 45 c URC_SQ_HDOUTN2 | 12 c
C17 |URC_SQ_VCCTX2| 12 URC_sQ_vccTx2 | 12
B17 | URCSQHDOUT| 45 c URC_SQ_HDOUTN3 | 12 c
Ate | URC_SQVCCOB| 45 URC_SQ_VCCOB3 | 12
at7 | URC_SQHDOUT] 45 T URC_SQ_HDOUTP3 | 12 T
C16 |URC_SQ_VCCTX3| 12 URC_SQ_VCCTX3 | 12
B14 |URC_SQ_HDINN3| 12 c URC_SQ_HDINN3 | 12 c
B13 | URC_SQ_VCCIB3 | 12 URC_SQ_vCCIB3 | 12
A4 |URC_SQ_HDINP3| 12 T URC_SQ_HDINP3 | 12 T
ci3 | URCSQVCCRX ] 45 URC_SQ_VCCRX3 | 12
- - - GNDIOT -
- - - vcciol 1
E17 PT46B 1 c PT55B 1 c
D17 PT46A 1 T PT55A 1 T
GNDIO GNDIOT - GNDIOT -
F17 PT45B 1 c PT54B 1 c
D16 PT45A 1 T PT54A 1 T
F19 PT44B 1 c PT53B 1 c
F18 PT44A 1 T PT53A 1 T
vccio VCCIO1 1 vcCiol 1
E16 PT43B 1 c PT52B 1 c
D15 PT43A 1 T PT52A 1 T
Gi8 PT42B 1 c PT51B 1 c
E15 PT42A 1 T PT51A 1 T
GNDIO GNDIOT - GNDIOT -
G17 PT41B 1 c PT50B 1 c
E14 PTHA 1 T PT50A 1 T
D14 PT40B 1 c PT49B 1 c
D13 PT40A 1 T PT49A 1 T
vceio VCCIO1 1 vcCiol 1
F15 PT39B 1 VREF2_1 c PT48B 1 VREF2_1 c
E12 PT39A 1 VREF1_1 T PT48A 1 VREF1_1 T
H17 PT38B 1 PCLKC1_0 c PT47B 1 PCLKC1_0 c
E13 PT38A 1 PCLKT1_0 T PT47A 1 PCLKT1_0 T
ci2 PT37B 0 PCLKCO_0 c PT46B 0 PCLKCO_0 c
GNDIO GNDIOO - GNDIOO -
Gi5 PT37A 0 PCLKTO0_0 T PT46A 0 PCLKTO0_0 T
ci1 PT36B 0 VREF2_0 c PT45B 0 VREF2_0 c
Fl4 PT36A 0 VREF1_0 T PT45A 0 VREF1_0 T
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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
AJ17 PB62B 4 BDQ60 o] PB71B 4 BDQ69 C
VCCIO VCCIO4 4 VCCIO4 4

AF26 PB64A 4 BDQ60 T PB73A 4 BDQ69 T
AE25 PB64B 4 BDQ60 o] PB73B 4 BDQ69 C
GNDIO GNDIO4 - GNDIO4 -

AD24 PB65A 4 BDQ69 T PB74A 4 BDQ78 T
AE24 PB65B 4 BDQ69 o] PB74B 4 BDQ78 C
AD18 PB66A 4 BDQ69 T PB75A 4 BDQ78 T
AC18 PB66B 4 BDQ69 Cc PB75B 4 BDQ78 C
AE18 PB67A 4 BDQ69 T PB76A 4 BDQ78 T
AG19 PB67B 4 BDQ69 o] PB76B 4 BDQ78 C
VCCIO VCCIO4 4 VCCIO4 4
GNDIO GNDIO4 - GNDIO4 -

AC19 PB69A 4 BDQS69 T PB78A 4 BDQS78 T
AD20 PB69B 4 BDQ69 C PB78B 4 BDQ78 C
AB18 PB70A 4 BDQ69 T PB79A 4 BDQ78 T
AC20 PB70B 4 BDQ69 o] PB79B 4 BDQ78 C
AE20 PB71A 4 BDQ69 T PB80A 4 BDQ78 T
AE21 PB71B 4 BDQ69 o] PB80B 4 BDQ78 C
VCCIO VCCIO4 4 VCCIO4 4

AC23 PB72A 4 BDQ69 T PB81A 4 BDQ78 T
AD23 PB72B 4 BDQ69 Cc PB81B 4 BDQ78 C
GNDIO GNDIO4 - GNDIO4 -

AH18 LRC_SQ_VCCRX3 13 LRC_SQ_VCCRX3 13

AK19 LRC_SQ_HDINP3 13 T LRC_SQ_HDINP3 13 T
AJ18 LRC_SQ_VCCIB3 13 LRC_SQ_VCCIB3 13

AJ19 LRC_SQ_HDINN3 13 Cc LRC_SQ_HDINN3 13 C
AH21 LRC_SQ_VCCTX3 13 LRC_SQ_VCCTX3 13

AK22 LRC_SQ_HDOUTP3 13 T LRC_SQ_HDOUTP3 | 13 T
AK21 LRC_SQ_VCCOB3 13 LRC_SQ_VCCOB3 13

AJ22 LRC_SQ_HDOUTN3 13 o] LRC_SQ_HDOUTN3 | 13 C
AH22 LRC_SQ_VCCTX2 13 LRC_SQ_VCCTX2 13

AJ23 LRC_SQ_HDOUTN2 13 Cc LRC_SQ_HDOUTN2 | 13 C
AH23 LRC_SQ_VvCCOB2 13 LRC_SQ_VvCCOB2 13

AK23 LRC_SQ_HDOUTP2 13 T LRC_SQ_HDOUTP2 | 13 T
AH19 LRC_SQ_VCCRX2 13 LRC_SQ_VCCRX2 13

AJ20 LRC_SQ_HDINN2 13 o] LRC_SQ_HDINN2 13 C
AH20 LRC_SQ_VCCIB2 13 LRC_SQ_VCCIB2 13

AK20 LRC_SQ_HDINP2 13 T LRC_SQ_HDINP2 13 T
AH24 LRC_SQ_VvCCP 13 LRC_SQ_VCCP 13

AG24 LRC_SQ_REFCLKP 13 T LRC_SQ_REFCLKP | 13 T
AF24 LRC_SQ_REFCLKN 13 o] LRC_SQ_REFCLKN | 13 C
AJ24 | LRC_SQ_VCCAUX33 | 13 LRC_SQ_VCCAUX33| 13

AK28 LRC_SQ_HDINP1 13 T LRC_SQ_HDINP1 13 T
AH28 LRC_SQ_VCCIB1 13 LRC_SQ_VCCIB1 13

AJ28 LRC_SQ_HDINN1 13 o] LRC_SQ_HDINN1 13 C
AH29 LRC_SQ_VCCRX1 13 LRC_SQ_VCCRX1 13

AK25 LRC_SQ_HDOUTP1 13 T LRC_SQ_HDOUTP1 | 13 T
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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
AH25 LRC_SQ_VCCOBH1 13 LRC_SQ_VCCOB1 13
AJ25 LRC_SQ_HDOUTN1 13 o] LRC_SQ_HDOUTN1 | 13 C
AH26 LRC_SQ_VCCTX1 13 LRC_SQ_VCCTX1 13
AJ26 LRC_SQ_HDOUTNO 13 o] LRC_SQ_HDOUTNO | 13 C
AK27 LRC_SQ_VCCOBO 13 LRC_SQ_VCCOBO 13
AK26 LRC_SQ_HDOUTPO 13 T LRC_SQ_HDOUTPO | 13 T
AH27 LRC_SQ_VCCTX0 13 LRC_SQ_VCCTX0 13
AJ29 LRC_SQ_HDINNO 13 o] LRC_SQ_HDINNO 13 C
AJ30 LRC_SQ_VCCIBO 13 LRC_SQ_VCCIBO 13
AK29 LRC_SQ_HDINPO 13 T LRC_SQ_HDINPO 13 T
AH30 LRC_SQ_VCCRX0 13 LRC_SQ_VCCRX0 13
AG27 CFG2 8 CFG2 8
AD25 CFG1 8 CFG1 8
AG28 CFGO 8 CFGO 8
AG30 PROGRAMN 8 PROGRAMN 8
AG29 CCLK 8 CCLK 8
AC24 INITN 8 INITN 8
AF27 DONE 8 DONE 8
GNDIO GNDIO8 - GNDIO8 -
AF28 WRITEN*** 8 WRITEN*** 8
AE26 CS1IN*** 8 CSIN*** 8
AB23 CSN*** 8 CSN*** 8
AF29 DO/SPIFASTN*** 8 DO/SPIFASTN*** 8
VCCIO VCCIO8 8 VCCIO8 8
AF30 D1*** 8 D1** 8
AD26 D2*** 8 D2*** 8
AE29 D3*** 8 D3*** 8
GNDIO GNDIO8 - GNDIO8 -
AE30 D4*** 8 D4*** 8
AD29 D5*** 8 D5*** 8
AC25 D6*** 8 D6*** 8
AD30 D7/SPIDO*** 8 D7/SPIDO*** 8
VCCIO VCCIO8 8 VCCIO8 8
AA22 DI/CSSPION*** 8 DI/CSSPION*** 8
AC26 Do 8 DRSO 8
AA23 BUSY/SISPI*** 8 BUSY/SISPI*** 8
AB22 RLMO_PLLCAP 3 RLMO_PLLCAP 3
AC27 PR65B 3 RLMO_GDLLC_FB_A o] PR85B 3 | RLMO_GDLLC_FB_A/RDQ82 C
GNDIO GNDIO3 - GNDIO3 -
AC28 PR65A 3 RLMO_GDLLT_FB_A T PR85A 3 RLMO_GDLLT_FB_A/RDQ82 T
AC29 PR64B 3 RLMO_GDLLC_IN_A** C (LvDS)* PR84B 3 |RLMO_GDLLC_IN_A**/RDQ82| C (LVDS)*
AC30 PR64A 3 RLMO_GDLLT_IN_A** T (LVDS)* PR84A 3 | RLMO_GDLLT_IN_A**/RDQ82 | T (LVDS)*
AB30 PR63B 3 RLMO_GPLLC_IN_A** o] PR83B 3 | RLMO_GPLLC_IN_A**/RDQ82 C
VCCIO VCCIO3 3 VCCIO3 3
AA30 PR63A 3 RLMO_GPLLT_IN_A** T PR83A 3 | RLMO_GPLLT_IN_A**/RDQ82 T
AB29 PR62B 3 RLMO_GPLLC_FB_A C (LvDS)* PR82B 3 RLMO_GPLLC_FB_A/RDQ82 | C (LVDS)*
AB28 PR62A 3 RLMO_GPLLT_FB_A T (LVDS)* PR82A 3 | RLMO_GPLLT_FB_A/RDQS82| T (LVDS)*
GNDIO GNDIO3 - GNDIO3 -
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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
M26 PR27A 2 RDQS27 T (LVDS)* PR37A 2 RDQS37 T (LVDS)*
L30 PR26B 2 RDQ27 Cc PR36B 2 RDQ37 C
GNDIO GNDIO2 - GNDIO2 -
L29 PR26A 2 RDQ27 T PR36A 2 RDQ37 T
L28 PR25B 2 RDQ27 C (LvDS)* PR35B 2 RDQ37 C (LVDS)*
L27 PR25A 2 RDQ27 T (LVDS)* PR35A 2 RDQ37 T (LVDS)*
H29 PR24B 2 RDQ27 o] PR34B 2 RDQ37 C
VCCIO VCCIO2 2 VCCIO2 2
G29 PR24A 2 RDQ27 T PR34A 2 RDQ37 T
L22 PR23B 2 RDQ27 C (LvDS)* PR33B 2 RDQ37 C (LVDS)*
M22 PR23A 2 RDQ27 T (LVDS)* PR33A 2 RDQ37 T (LVDS)*
F30 PR21B 2 Cc PR31B 2 RDQ28 C
GNDIO GNDIO2 - GNDIO2 -
F29 PR21A 2 T PR31A 2 RDQ28 T
E30 PR20B 2 C (LvDS)* PR30B 2 RDQ28 C (LVDS)*
E29 PR20A 2 T (LVDS)* PR30A 2 RDQ28 T (LVDS)*
VCCIO VCCIO2 2 - -
L25 PR19B 2 o] PR29B 2 RDQ28 C
L26 PR19A 2 T PR29A 2 RDQ28 T
- - - VCCIO2 2
H28 PR18B 2 C (LvDS)* PR28B 2 RDQ28 C (LVDS)*
J28 PR18A 2 T (LVDS)* PR28A 2 RDQS28 T (LVDS)*
G28 PR16B 2 Cc PR27B 2 RDQ28 C
GNDIO GNDIO2 - GNDIO2 -
G27 PR16A 2 T PR27A 2 RDQ28 T
L24 NC - PR26B 2 RDQ28 C (LVDS)*
L23 NC - PR26A 2 RDQ28 T (LVDS)*
D30 NC - PR25B 2 RDQ28 C
- - - VCCIO2 2
D29 NC - PR25A 2 RDQ28 T
K24 NC - PR24B 2 RDQ28 C (LVDS)*
K25 NC - PR24A 2 RDQ28 T (LVDS)*
J27 NC - PR22B 2 C
- - - GNDIO2 -
K26 NC - PR22A 2 T
K23 PR15B 2 C (LvDS)* PR21B 2 C (LVDS)*
K22 PR15A 2 T (LVDS)* PR21A 2 T (LVDS)*
J22 PR14B 2 o] PR20B 2 C
VCCIO VCCIO2 - VCCIO2 2
J23 PR14A 2 T PR20A 2 T
- - - GNDIO2 -
J26 NC - PR17B 2 RDQ15 C (LVDS)*
H26 NC - PR17A 2 RDQ15 T (LVDS)*
H27 NC - PR16B 2 RDQ15 C
G26 NC - PR16A 2 RDQ15 T
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Industrial
Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M20SE-5FN484| 304 1.2V -5 Lead-Free fpBGA 484 Ind 20
LFE2M20SE-6FN484| 304 1.2V -6 Lead-Free fpBGA 484 Ind 20
LFE2M20SE-5FN256| 140 1.2V -5 Lead-Free fpBGA 256 Ind 20
LFE2M20SE-6FN256I 140 1.2V -6 Lead-Free fpBGA 256 Ind 20
Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M35SE-5FN672I 410 1.2V -5 Lead-Free fpBGA 672 Ind 35
LFE2M35SE-6FN672I 410 1.2V -6 Lead-Free fpBGA 672 Ind 35
LFE2M35SE-5FN484| 303 1.2V -5 Lead-Free fpBGA 484 Ind 35
LFE2M35SE-6FN484| 303 1.2V -6 Lead-Free fpBGA 484 Ind 35
LFE2M35SE-5FN2561 140 1.2V -5 Lead-Free fpBGA 256 Ind 35
LFE2M35SE-6FN256| 140 1.2V -6 Lead-Free fpBGA 256 Ind 35
Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M50SE-5FN900I 410 1.2V -5 Lead-Free fpBGA 900 Ind 50
LFE2M50SE-6FN900I 410 1.2V -6 Lead-Free fpBGA 900 Ind 50
LFE2M50SE-5FN6721 372 1.2V -5 Lead-Free fpBGA 672 Ind 50
LFE2M50SE-6FN672I 372 1.2V -6 Lead-Free fpBGA 672 Ind 50
LFE2M50SE-5FN484| 270 1.2V -5 Lead-Free fpBGA 484 Ind 50
LFE2M50SE-6FN484| 270 1.2V -6 Lead-Free fpBGA 484 Ind 50
Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M70SE-5FN1152I 436 1.2V -5 Lead-Free fpBGA 1152 Ind 70
LFE2M70SE-6FN1152| 436 1.2V -6 Lead-Free fpBGA 1152 Ind 70
LFE2M70SE-5FN900I 416 1.2V -5 Lead-Free fpBGA 900 Ind 70
LFE2M70SE-6FN900I 416 1.2V -6 Lead-Free fpBGA 900 Ind 70
Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M100SE-5FN1152I 520 1.2V -5 Lead-Free fpBGA 1152 Ind 100
LFE2M100SE-6FN1152] 520 1.2v -6 Lead-Free fpBGA 1152 Ind 100
LFE2M100SE-5FN900I 416 1.2V -5 Lead-Free fpBGA 900 Ind 100
LFE2M100SE-6FN900I 416 1.2V -6 Lead-Free fpBGA 900 Ind 100
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Revision History
LatticeECP2/M Family Data Sheet

Date Version Section Change Summary
August 2006 01.1 Pinout Information  |Added Information on: Available Device Resources per Packaged
(cont.) (cont.) (cont.) Device table.
Ordering Information |Updated ordering part number table to include ECP2-12.
Updated topside mark drawing.
September 2006| 02.0 Multiple Added information regarding LatticeECP2M support throughout.
September 2006| 02.1 DC and Switching  |Added Receiver Total Jitter Tolerance Specification table.
Characteristics
Removed power-up requirements for proper configuration footnote in
Recommended Operating Conditions table.
December 2006 02.2 Introduction LatticeECP2M Selection Guide table has been updated.
Architecture Figure 2-16. Per Region Secondary Clock Selection has been updated.
Figure 2-39. Simplified Channel Block Diagram for SERDES and PCS
has been updated.
DC and Switching  |Footnotes have been added to Recommended Operating Conditions.
DC Electrical Characteristics table has been updated.
Supply Current (Standby) tables have been updated.
Initialization Supply Current table have been updated.
Updated timing numbers to include LFE2-12E (rev A 0.08).
Pinout Information  |Updated to include the entire ECP2 device information as well as 256-
fpBGA and 484-fpBGA pin information for the ECP2M35E.
Ordering Information |Updated to include the entire ECP2 and ECP2M device ordering infor-
mation.
February 2007 02.3 Architecture Updated EBR Asynchronous Reset section.
March 2007 02.4 DC and Switching Power-sequencing footnotes have been added to the Recommended
Characteristics Operating Conditions. DDR2 performance has been updated to
266MHz.
March 2007 02.5 Introduction Added “Security Series” to the LatticeECP2 and LatticeECP2M
families.
Architecture Enhanced Configuration Option section updated.
DC and Switching  |Recommended Operating Conditions table - footnote 4 updated.
Ordering Information |“Security Series” ordering part numbers added.
April 2007 02.6 Introduction LatticeECP2M family table has been updated for user I/O counts.
Ordering Information |LatticeECP2M family ordering part number section has been updated to
add 1152-fpBGA package for the ECP2M70 and ECP2M100.
July 2007 02.7 Architecture Updated text in Ripple Mode section.
DC and Switching  |[ECP2/M Supply Current information has been updated.
Typical Building Block Function Performance, External Switching Char-
acteristics, Internal Switching Characteristics, Family Timing Adders,
sysCLOCK GPLL Timing, sysCLOCK SPLL Timing, DLL Timing and
sysCONFIG Port Timing Specifications have been updated (timing rev.
A 0.10).
SERDES timing information has been updated.
PCI Express timing information has been updated.
Pinout Information |Added LatticeECP2M20 pinout information.
August 2007 02.8 Introduction 1156-fpBGA package option has been removed from the LatticeECP2M

family.

Architecture

Table 2-16. Selectable Master Clock (CCLK) Frequencies During Con-
figuration table has been updated.

DC and Switching

Supply Current (Standby) table has been updated.

DSP Function timing has been updated.
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