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this special vertical routing channel and the eight secondary clock regions for the ECP2-50. LatticeECP2 devices
have four secondary clocks (SC0 to SC3) which are distrubed to every region.

The secondary clock muxes are located in the center of the device. Figure 2-16 shows the mux structure of the
secondary clock routing. Secondary clocks SCO to SC3 are used for clock and control and SC4 to SC7 are used for
high fan-out signals.

Figure 2-15. Secondary Clock Regions ECP2-50
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MULTADDSUBSUM sysDSP Element

In this case, the operands A0 and BO are multiplied and the result is added/subtracted with the result of the multi-
plier operation of operands A1 and B1. Additionally the operands A2 and B2 are multiplied and the result is added/
subtracted with the result of the multiplier operation of operands A3 and B3. The result of both addition/subtraction
are added in a summation block. The user can enable the input, output and pipeline registers. Figure 2-26 shows
the MULTADDSUBSUM sysDSP element.

Figure 2-26. MULTADDSUBSUM
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Clock, Clock Enable and Reset Resources

Global Clock, Clock Enable and Reset signals from routing are available to every DSP block. Four Clock, Reset
and Clock Enable signals are selected for the sysDSP block. From four clock sources (CLKO, CLK1, CLK2, CLK3)
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Each Transmit and Receive channel has its independent power supplies. The Output and Input buffers of each
channel also have their own independent power supplies. In addition, there are separate power supplies for PLL,
terminating resistor per quad.

Figure 2-40. Simplified Channel Block Diagram for SERDES and PCS
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As shown in Figure 2-40, the PCS receives the parallel digital data from the deserializer receivers and adjusts the
polarity, detects, byte boundary, decodes (8b/10b) and provides Clock Tolerance Compensation (CTC) FIFO for
changing the clock domain from receiver clock to the FPGA Clock.

For the transmit channel, the PCS block receives the parallel data from the FPGA core, encodes it with 8b/10b,
adjusts the polarity and passes the 8/10 bit data to the transmit SERDES channel.

The PCS also provides bypass modes that allow a direct 8-bit or 10-bit interface from the SERDES to the FPGA
logic. The PCS interface to FPGA can also be programmed to run at 1/2 speed for a 16-bit or 20-bit interface to the
FPGA logic.

SCI (SERDES Client Interface) Bus

The SERDES Client Interface (SCI) is a soft IP interface that allow the SERDES/PCS Quad block to be controlled
by registers as opposed to the configuration memory cells. It is a simple register configuration interface.

The Diamond design tools support all modes of the PCS. Most modes are dedicated to applications associated
with a specific industry standard data protocol. Other more general purpose modes allow users to define their own
operation. With Diamond, the user can define the mode for each quad in a design.

Popular standards such as 10Gb Ethernet and x4 PCI-Express and 4x Serial RapidlO can be implemented using
IP (provided by Lattice), a single quad (Four SERDES channels and PCS) and some additional logic from the core.

For further information about SERDES, please see the list of additional technical documentation at the end of this
data sheet.
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Table 3-9. Channel Output Jitter - x20 Mode

Description Frequency Min. Typ. Max. Units
Deterministic 3.125 Gbps — 0.08 0.12 Ul, p-p
Random 3.125 Gbps — 0.27 0.51 ul, p-p
Total 3.125 Gbps — 0.35 0.59 Ul, p-p
Deterministic 2.5 Gbps — 0.09 0.19 Ul, p-p
Random 2.5 Gbps — 0.23 0.34 ul, p-p
Total 2.5 Gbps — 0.29 0.45 Ul, p-p
Deterministic 1.25 Gbps — 0.05 0.11 Ul, p-p
Random 1.25 Gbps — 0.16 0.22 ul, p-p
Total 1.25 Gbps — 0.20 0.28 ul, p-p

Note: Values are measured with PRBS 27-1, all channels operating, FPGA Logic active, I/Os around SERDES pins quiet, reference clock at

x20 mode.

Table 3-10. SERDES/PCS Latency Breakdown (Parallel Clock Cycle)

Item Description | Min. | Average | Max. | Fixed | Bypass Units
Transmit Data Latency
TH1 FPGA Bridge Transmit? 1 3 5 1 word clk
T2 8b10b Encoder — — — 2 1 word clk
T3 SERDES Bridge Transmit — — — 2 1 word clk
43 Serializer: 8-bit mode — — — 15 + A1 — Ul + ps
Serializer: 10-bit mode — — — 18 + A1 — Ul + ps
Receive Data Latency
R13 Deserializer: 8-bit mode — — — 10 + A2 — Ul + ps
Deserializer: 10-bit mode — — — 12 + A2 — Ul + ps
R2 SERDES Bridge Receive — — — 2 1 word clk
R3 Word Alignment 3.1 — 4 — 0 word clk
R4 8b10b Decoder — — — 1 1 word clk
R5 Clock Tolerance Compensation 7 15 23 1 word clk
R6 FPGA Bridge Receive? 1 3 5 1 word clk

1. PCS internal parallel clock. This clock rate is the same as rxfullclk.

2. FPGA Bridge latency varies by the upsample/downsample FIFO read/write. The numbers given are for the 8b10b interface. The
depth of the downsample/upsample FIFO is 4. The earliest read can be done after the write clock cycle (one clock) in downsample
FIFO. The latest read will be done after the FIFO is full (4 + 1 = 5). For the 16b20b interface, the numbers are doubled: min. = 2, max.
= 10. This latency depends on the internal FIFO flag operation.

3. A1 =-245ps,

A2 =700ps
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Switching Test Conditions

Figure 3-22 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 3-19.

Figure 3-22. Output Test Load, LVTTL and LVCMOS Standards

Vr

R1
DUT ® Test Point
%RZ —— CL*

*CL Includes Test Fixture and Probe Capacitance

Table 3-19. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R4 R, C. Timing Ref. Vi
LVCMOS 3.3 = 1.5V —
LVCMOS 2.5 = Vg 0/2 —
LVTTL and other LVCMOS settings (L -> H, H-> L) 0 °9) OpF |LVCMOS 1.8 = V(g 0/2 —
LVCMOS 1.5 = Vg 0/2 —
LVCMOS 1.2 = Vg o/2 —

LVCMOS 2.5 I/O (Z -> H) 0 1MQ Veeio/2 —
LVCMOS 2.5 /0 (Z -> L) 1MQ 0 Vocio/2 Veeio
LVCMOS 2.5 /0 (H -> Z) =) 100 Vo - 0.10 —
LVCMOS 2.5 /0 (L -> 2) 100 0 VoL +0.10 Veeio

Note: Output test conditions for all other interfaces are determined by the respective standards.
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA
(Cont.)

LFE2-12E/12SE LFE2-20E/20SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
M6 PL15B 6 PCLKC6_0 C (LvDS)* PL21B 6 PCLKC6_0/LDQ25 C (LvDS)*
M3 PL16A 6 VREF2_6 T PL22A 6 VREF2_6/LDQ25 T
GNDIO GNDIO6 - - -
M4 PL16B 6 VREF1_6 C PL22B 6 VREF1_6/LDQ25 C
- - - VCCIO6 6
N1 NC - PL24A 6 LDQ25 T
M2 NC - PL23A 6 LDQ25 T (LVDS)*
N2 NC - PL24B 6 LDQ25 C
M1 NC - PL23B 6 LDQ25 C (LVDS)*
- - - GNDIO -
N3 NC - PL25A 6 LDQS25 T (LVDS)*
N5 NC - PL26A 6 LDQ25 T
N4 NC - PL25B 6 LDQ25 C (LvDS)*
- - - VCCIO6 6
P5 NC - PL26B 6 LDQ25 C
P1 PL17A 6 | LLMO_GDLLT_IN_A**| T (LVDS)* PL27A 6 | LLMO_GDLLT_IN_A**/LDQ25 | T (LVDS)*
P2 PL17B 6 |LLMO_GDLLC_IN_A**| C (LVDS)* PL27B 6 | LLMO_GDLLC_IN_A**/LDQ25 | C (LVDS)*
P4 PL18A 6 LLMO_GDLLT_FB_A T PL28A 6 LLMO_GDLLT_FB_A/LDQ25 T
- - - GNDIO -
R4 PL18B 6 LLMO_GDLLC_FB_A C PL28B 6 LLMO_GDLLC_FB_A/LDQ25 C
P6 LLMO_PLLCAP| 6 LLMO_PLLCAP| 6
R1 PL20A 6 | LLMO_GPLLT_IN_A**| T (LVDS)* PL30A 6 LLMO_GPLLT_IN_A**/LDQ34 | T (LVDS)*
GNDIO GNDIO6 - - -
R3 PL21A 6 LLMO_GPLLT_FB_A T PL31A 6 LLMO_GPLLT_FB_A/LDQ34 T
R2 PL20B 6 |LLMO_GPLLC_IN_A**| C (LVDS)* PL30B 6 LLMO_GPLLC_IN_A/LDQ34 | C (LVDS)*
T4 PL21B 6 LLMO_GPLLC_FB_A C PL31B 6 LLMO_GPLLC_FB_A/LDQ34 C
T5 PL23A 6 T PL33A 6 LDQ34 T
VCCIO VCCIO6 6 VCCIO6 6
T PL22A 6 T (LVDS)* PL32A 6 LDQ34 T (LVDS)*
T3 PL23B 6 C PL33B 6 LDQ34 C
T2 PL22B 6 C (LVvDS)* PL32B 6 LDQ34 C (LVDS)*
GNDIO GNDIO6 - GNDIO6 -
- - - VCCIO6 6
"2l PL25A 6 LDQ28 T PL39A 6 LDQ42 T
- - - GNDIO -
V2 PL25B 6 LDQ28 C PL39B 6 LDQ42 C
U1 PL24A 6 LDQ28 T (LVDS)* PL38A 6 LDQ42 T (LVDS)*
u3 PL27A 6 LDQ28 T PL41A 6 LDQ42 T
VCCIO VCCIO6 6 VCCIO6 6
U2 PL24B 6 LDQ28 C (LVDS)* PL38B 6 LDQ42 C (LVDS)*
U4 PL27B 6 LDQ28 C PL41B 6 LDQ42 C
R6 PL26A 6 LDQ28 T (LVDS)* PL40A 6 LDQ42 T (LVDS)*
R7 PL29A 6 LDQ28 T PL43A 6 LDQ42 T
GNDIO GNDIO6 - GNDIO -
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA
(Cont.)

LFE2-12E/12SE LFE2-20E/20SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
AA14 PB35B 4 BDQ33 C PB44B 4 BDQ42 C
W13 PB37A 4 BDQ33 T PB46A 4 BDQ42 T
GNDIO GNDIO4 - GNDIO4 -
W14 PB37B 4 BDQ33 C PB46B 4 BDQ42 C
AB18 PB39A 4 BDQ42 T PB48A 4 BDQ51 T
AB19 PB39B 4 BDQ42 C PB48B 4 BDQ51 C
Y15 PB41A 4 BDQ42 T PB50A 4 BDQ51 T
Vi4 PB40A 4 BDQ42 T PB49A 4 BDQ51 T
VCCIO VCCIO4 4 VCCIO4 4
AA15 PB41B 4 BDQ42 C PB50B 4 BDQ51 C
W15 PB40B 4 BDQ42 C PB49B 4 BDQ51 C
GNDIO GNDIO4 - GNDIO -
AB20 PB43A 4 BDQ42 T PB52A 4 BDQ51 T
AA16 PB42A 4 BDQS42 T PB51A 4 BDQS51 T
AB21 PB43B 4 BDQ42 C PB52B 4 BDQ51 C
AA17 PB42B 4 BDQ42 C PB51B 4 BDQ51 C
Y16 PB45A 4 BDQ42 T PB54A 4 BDQ51 T
u15 PB44A 4 BDQ42 T PB53A 4 BDQ51 T
VCCIO VCCIO4 4 VCCIO4 4
W16 PB45B 4 BDQ42 C PB54B 4 BDQ51 C
u16 PB44B 4 BDQ42 C PB53B 4 BDQ51 C
AA18 PB46A 4 BDQ42 T PB55A 4 BDQ51 T
AA20 PB46B 4 BDQ42 C PB55B 4 BDQ51 C
GNDIO GNDIO4 - GNDIO -
V16 PB49A 4 BDQ51 T PB58A 4 BDQ60 T
V17 PB49B 4 BDQ51 C PB58B 4 BDQ60 C
AA21 PB48A 4 BDQ51 T PB57A 4 BDQ60 T
VCCIO VCCIO4 4 VCCIO4 4
Y19 PB51A 4 BDQS51 T PB60A 4 BDQS60 T
AA22 PB48B 4 BDQ51 C PB57B 4 BDQ60 C
Y20 PB51B 4 BDQ51 C PB60B 4 BDQ60 C
Y18 PB50A 4 BDQ51 T PB59A 4 BDQ60 T
GNDIO GNDIO4 - GNDIO4 -
Y21 PB53A 4 BDQ51 T PB62A 4 BDQ60 T
Y17 PB50B 4 BDQ51 C PB59B 4 BDQ60 C
Y22 PB53B 4 BDQ51 C PB62B 4 BDQ60 C
W17 PB52A 4 BDQ51 T PB61A 4 BDQ60 T
VCCIO VCCIO4 4 VCCIO4 4
u18 PB54A 4 BDQ51 T PB63A 4 BDQ60 T
W18 PB52B 4 BDQ51 C PB61B 4 BDQ60 C
V18 PB54B 4 BDQ51 C PB63B 4 BDQ60 C
GNDIO GNDIO4 - GNDIO4 -
T15 PB55A 4 VREF2_4/BDQ51 T PB64A 4 VREF2_4/BDQ60 T
T16 PB55B 4 VREF1_4/BDQ51 C PB64B 4 VREF1_4/BDQ60 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
Y21 PB64A 4 VREF2_4/BDQ60 T PB73A 4 VREF2_4/BDQ69 T
AB23 PB64B 4 VREF1_4/BDQ60 C PB73B 4 VREF1_4/BDQ69 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 PR44B 8 WRITEN o] PR58B 8 WRITEN o]
Y22 PR44A 8 CS1N T PR58A 8 CS1N T
AC25 PR43B 8 CSN o] PR57B 8 CSN o]
AB25 PR43A 8 DO/SPIFASTN T PR57A 8 DO/SPIFASTN T
VCCIO VCCIO8 8 VCCIO8 8
AD26 PR42B 8 D1 C PR56B 8 D1 C
AC26 PR42A 8 D2 T PR56A 8 D2 T
Y23 PR41B 8 D3 (¢} PR55B 8 D3 C
GND GNDIO8 - GNDIO8 -
W22 PR41A 8 D4 T PR55A 8 D4 T
AA25 PR40B 8 D5 o] PR54B 8 D5 o]
AB26 PR40A 8 D6 T PR54A 8 D6 T
w23 PR39B 8 D7/SPIDO o] PR53B 8 D7/SPIDO C
VCCIO VCCIO8 8 VCCIO8 8
V22 PR39A 8 DI/CSSPION T PR53A 8 DI/CSSPION T
Y24 PR38B 8 DOUT/CSON Cc PR52B 8 DOUT/CSON C
Y25 PR38A 8 BUSY/SISPI T PR52A 8 BUSY/SISPI T
w24 PR37B 3 RDQ34 C PR51B 3 RDQ48 C
GND GNDIO3 - GNDIO3 -
Va3 PR37A 3 RDQ34 T PR51A 3 RDQ48 T
AA26 PR36B 3 RDQ34 C (LVDS)* PR50B 3 RDQ48 C (LvDS)*
Y26 PR36A 3 RDQ34 T (LVDS)* PR50A 3 RDQ48 T (LVDS)*
u21 PR35B 3 RDQ34 C PR49B 3 RDQ48 C
VCCIO VCCIO3 3 VCCIO3 3
u19 PR35A 3 RDQ34 T PR49A 3 RDQ48 T
W25 PR34B 3 RDQ34 C (LvDS)* PR48B 3 RDQ48 C (LvDS)*
W26 PR34A 3 RDQS34 T (LVDS)* PR48A 3 RDQS48 T (LVDS)*
GND GNDIO3 - GNDIO3 -
V24 PR33B 3 RDQ34 C PR47B 3 RDQ48 C
V25 PR33A 3 RDQ34 T PR47A 3 RDQ48 T
V26 PR32B 3 RDQ34 C (LVDS)* PR46B 3 RDQ48 C (LVDS)*
u26 PR32A 3 RDQ34 T (LVDS)* PR46A 3 RDQ48 T (LVDS)*
VCCIO VCCIO3 3 VCCIO3 3
u22 PR31B 3 | RLMO_GPLLC_FB_A/RDQ34 C PR45B 3 | RLMO_GPLLC_FB_A/RDQ48 C
u23 PR31A 3 RLMO_GPLLT_FB_A/RDQ34 T PR45A 3 RLMO_GPLLT_FB_A/RDQ48 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
C5 PT11B 0 C
D5 PT11A 0 T
E9 PT10B 0 C
G9 PT10A 0 T
GND GNDIOO -
B10 PT9B 0 C
A10 PT9A 0 T
D9 PT8B 0 C
C9 PT8A 0 T
VCCIO VCCIOO0 0
F9 PT7B 0 C
H9 PT7A 0 T
B9 PT6B 0 C
A9 PT6A 0 T
GND GNDIOO -
E8 PT5B 0 C
G8 PT5A 0 T
A8 PT4B 0 C
B8 PT4A 0 T
VCCIO VCCIO0 0
F8 PT3B 0 C
F7 PT3A 0 T
J10 PT2B 0 VREF2_0 C
J9 PT2A 0 VREF1_0 T
AA11 VCC -
AA20 VCC -
K11 VCC -
K21 VCC -
K22 VCC -
L11 VCC -
L12 VCC -
L13 VCC -
L18 VCC -
L19 VCC -
L20 VCC -
M11 VCC -
M20 VCC -
N11 VCC -
N20 VCC -
V11 VCC -
V20 VCC -
W11 VCC -
w20 VCC -
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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

w18 GND -
w19 GND -
Y14 GND -
Y15 GND -
Y16 GND -
Y17 GND -

A2 NC -

A3 NC -

Ad NC -

A5 NC -
AB28 NC -
AC4 NC -
AD23 NC -
AE1 NC -
AE2 NC -
AE29 NC -
AE3 NC -
AE30 NC -
AE4 NC -
AE5 NC -
AE6 NC -
AF1 NC -
AF2 NC -
AF23 NC -
AF26 NC -
AF27 NC -
AF28 NC -
AF29 NC -
AF3 NC -
AF30 NC -
AF4 NC -
AF5 NC -
AG1 NC -
AG13 NC -
AG16 NC -
AG18 NC -
AG2 NC -
AG26 NC -
AG27 NC -
AG28 NC -
AG29 NC -
AG3 NC -
AG30 NC -
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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
F14 PR24B 2 RDQ22 C (LvDS)* PR34B 2 RDQ32 C(LVDS)*
F13 PR24A 2 RDQ22 T (LVDS)* PR34A 2 RDQ32 T (LVDS)*
VCCIO VCCIO2 2 VCCIO2 2
GNDIO GNDIO2 - GNDIO2 -
H11 PR14B 2 C PR14B 2 RDQ15 o]
G11 PR14A 2 T PR14A 2 RDQ15 T
E13 PR13B 2 C (LvDS)* PR13B 2 RDQ15 C(LVDS)*
F12 PR13A 2 T (LVDS)* PR13A 2 RDQ15 T (LVDS)*
VCCIO VCCIO2 2 VCCIO2 2
F11 PR12B 2 RUMO_SPLLC_FB_A o] PR12B 2 RUMO_SPLLC_FB_A/RDQ15 C
E12 PR12A 2 RUMO_SPLLT_FB_A T PR12A 2 RUMO_SPLLT_FB_A/RDQ15 T
D16 PR11B 2 RUMO_SPLLC_IN_A C (LvDS)* PR11B 2 RUMO_SPLLC_IN_A/RDQ15 C(LVDS)*
D15 PR11A 2 RUMO_SPLLT_IN_A T (LVDS)* PR11A 2 RUMO_SPLLT_IN_A/RDQ15 T (LVDS)*
C16 PR9B 2 VREF2_2 C PR9B 2 VREF2_2 o]
GNDIO GNDIO2 - GNDIO2 -
B16 PR9A 2 VREF1_2 T PR9A 2 VREF1_2 T
VCCIO VCCIO2 2 VCCIO2 2
F4 XRES - XRES -
C15 URC_SQ_VCCRX0 12 URC_SQ_VCCRX0 12
Al4 URC_SQ_HDINPO 12 T URC_SQ_HDINPO 12 T
B15 URC_SQ_VCCIBO 12 URC_SQ_VCCIBO 12
B14 URC_SQ_HDINNO 12 o] URC_SQ_HDINNO 12 Cc
c12 URC_SQ_VCCTX0 12 URC_SQ_VCCTX0 12
A1 URC_SQ_HDOUTPO | 12 T URC_SQ_HDOUTPO | 12 T
A12 URC_SQ_VCCOBO | 12 URC_SQ_VCCOBO | 12
B11 URC_SQ_HDOUTNO | 12 C URC_SQ_HDOUTNO | 12 C
Cc11 URC_SQ_VCCTX1 12 URC_SQ_VCCTX1 12
B10 | URC_SQ_HDOUTN1 | 12 C URC_SQ_HDOUTN1 | 12 o]
C10 URC_SQ_VCCOB1 12 URC_SQ_VCCOB1 12
A10 | URC_SQ_HDOUTP1 | 12 T URC_SQ_HDOUTP1 | 12 T
C14 URC_SQ_VCCRX1 12 URC_SQ_VCCRX1 12
B13 URC_SQ_HDINNT1 12 o] URC_SQ_HDINNT1 12 o]
C13 URC_SQ_VCCIB1 12 URC_SQ_VCCIB1 12
A13 URC_SQ_HDINP1 12 T URC_SQ_HDINP1 12 T
B9 |URC_SQ_VCCAUX33| 12 URC_SQ_VCCAUX33| 12
D8 URC_SQ_REFCLKN | 12 C URC_SQ_REFCLKN | 12 o]
D9 URC_SQ_REFCLKP | 12 T URC_SQ_REFCLKP | 12 T
Cc9 URC_SQ_VCCP 12 URC_SQ_vCCP 12
A5 URC_SQ_HDINP2 12 T URC_SQ_HDINP2 12 T
C5 URC_SQ_VCCIB2 12 URC_SQ_VCCIB2 12
B5 URC_SQ_HDINN2 12 C URC_SQ_HDINN2 12 o]
C4 URC_SQ_VCCRX2 12 URC_SQ_VCCRX2 12
A8 URC_SQ_HDOUTP2 | 12 T URC_SQ_HDOUTP2 | 12 T
C8 URC_SQ_VvCCOB2 12 URC_SQ_VvCCOB2 12
B8 URC_SQ_HDOUTN2 | 12 C URC_SQ_HDOUTN2 | 12 o]
c7 URC_SQ_VCCTX2 12 URC_SQ_VCCTX2 12
B7 URC_SQ_HDOUTN3 | 12 C URC_SQ_HDOUTN3 | 12 o]
A6 URC_SQ_VCCOB3 | 12 URC_SQ_VCCOB3 | 12
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am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
Y6 PB8A 5 BDQ6 T
Y5 PB8B 5 BDQ6 C
VCCIO VCCIO5 5
AB3 PB9A 5 BDQ6 T
AB4 PB9B 5 BDQ6 C
AB5 PB10A 5 BDQ6 T
AA6 PB10B 5 BDQ6 C
GNDIO GNDIO5 -
VCCIO VCCIO5 5
V9 PB40A 5 BDQ42 T
U9 PB40B 5 BDQ42 C
VCCIO VCCIO5 5
u10 PB41A 5 BDQ42 T
T10 PB41B 5 BDQ42 C
GNDIO GNDIO5 -
w9 PB42A 5 BDQS42**** T
Y8 PB42B 5 BDQ42 C
AA7 PB43A 5 VREF2_5/BDQ42 T
Y7 PB43B 5 VREF1_5/BDQ42 C
ABG6 PB44A 5 PCLKT5_0/BDQ42 T
AB7 PB44B 5 PCLKC5_0/BDQ42 C
VCCIO VCCIO5 5
GNDIO GNDIO5 -
AA8 PB49A 4 PCLKT4_0/BDQ51 T
VCCIO VCCIO4 4
AB8 PB49B 4 PCLKC4_0/BDQ51 C
AA9 PB50A 4 VREF2_4/BDQ51 T
Y9 PB50B 4 VREF1_4/BDQ51 C
AB9 PB51A 4 BDQS51**** T
GNDIO GNDIO4 -
AB10 PB51B 4 BDQ51 C
AA10 PB52A 4 BDQ51 T
Y11 PB52B 4 BDQ51 C
VCCIO VCCIO4 4
GNDIO GNDIO4 -
V10 PB56A 4 BDQ60 T
U1 PB56B 4 BDQ60 C
V11 PB57A 4 BDQ60 T
W11 PB57B 4 BDQ60 C
AA11 PB58A 4 BDQ60 T
AB11 PB58B 4 BDQ60 C
VCCIO VCCIO4 4
T11 PB59A 4 BDQ60 T
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am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
D9 PT45A 0 VREF1_0 T
A2 PT44B 0 C
VCCIO VCCIOO0 0
A3 PT44A 0 T
B3 PT43B 0 C
C4 PT43A 0 T
E10 PT42B 0 C
F10 PT42A 0 T
C7 PT41B 0 C
GNDIO GNDIOO -
B6 PT41A 0 T
C6 PT40B 0 C
VCCIO VCCIO0 0
C5 PT40A 0 T
Cc8 PT39B 0 C
D8 PT39A 0 T
E8 PT38B 0 C
E9 PT38A 0 T
GNDIO GNDIOO -
VCCIO VCCIO0 0
F8 PT10B 0 C
GNDIO GNDIOO -
G8 PT10A 0 T
F7 PT9B 0 C
G7 PTOA 0 T
C3 PT8B 0 C
VCCIO VCCIOO0 0
D4 PT8A 0 T
F6 PT7B 0 C
E6 PT7A 0 T
E5 PT6B 0 C
D6 PT6A 0 T
D3 PT5B 0 C
GNDIO GNDIOO -
E3 PT5A 0 T
D5 PT4B 0 C
VCCIO VCCIOO0 0
E4 PT4A 0 T
Cc2 PT3B 0 C
B2 PT3A 0 T
B1 PT2B 0 C
C1 PT2A 0 T
J10 VCC -
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Pinout Information
LatticeECP2/M Family Data Sheet

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
F11 VCCIOO0 0 VCCIOO0 0
J13 VCCIO0 0 VCCIOO0 0
K12 VCCIOO0 0 VCCIOO0 1
D18 VCCIOf 1 VCCIO1 1
F16 VCCIO1 1 VCCIO1 1
J14 VCCIO1 1 VCCIO1 1
K15 VCCIOf 1 VCCIO1 1
G25 VCCIO2 2 VCCIO2 2
L21 VCCIO2 2 VCCIO2 2
M17 VCCIO2 2 VCCIO2 2
M25 VCCIO2 2 VCCIO2 2
N18 VCCIO2 2 VCCIO2 2
P18 VCCIO3 3 VCCIO3 3
R17 VCCIO3 3 VCCIO3 3
R25 VCCIO3 3 VCCIO3 3
T21 VCCIO3 3 VCCIO3 3
Y25 VCCIO3 3 VCCIO3 3
AA16 VCCIO4 4 VCCIO4 4
AC18 VCCIO4 4 VCCIO4 4
uts VCCIO4 4 VCCIO4 4
Vi4 VCCIO4 4 VCCIO4 4
AA11 VCCIO5 5 VCCIO5 5
V13 VCCIO5 5 VCCIO5 5
AE12 VCCIO5 5 VCCIO5 5
AE7 VCCIO5 5 VCCIO5 5
ut12 VCCIO5 5 VCCIO5 5
P9 VCCIO6 6 VCCIO6 6
R10 VCCIO6 6 VCCIO6 6
R2 VCCIO6 6 VCCIO6 6
T6 VCCIO6 6 VCCIO6 6
Y2 VCCIO6 6 VCCIO6 6
G2 VCCIO7 7 VCCIO7 7
L6 VCCIO7 7 VCCIO7 7
M10 VCCIO7 7 VCCIO7 7
M2 VCCIO7 7 VCCIO7 7
N9 VCCIO7 7 VCCIO7 7
AC24 VCCIO8 8 VCCIO8 8
ut7 VCCIO8 8 VCCIO8 8
J11 VCCAUX - VCCAUX -
J12 VCCAUX - VCCAUX -
J15 VCCAUX - VCCAUX -
J16 VCCAUX - VCCAUX -
L18 VCCAUX - VCCAUX -
L9 VCCAUX - VCCAUX -
M18 VCCAUX - VCCAUX -
M9 VCCAUX - VCCAUX -
R18 VCCAUX - VCCAUX -
R9 VCCAUX - VCCAUX -
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Pinout Information
LatticeECP2/M Family Data Sheet

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
D23 NC NC -
D24 NC NC -
D25 NC NC -
D26 NC NC -
E20 NC NC -
E21 NC NC -
E25 NC NC -
E26 NC NC -
F20 NC NC -
G20 NC NC -
K10 NC NC -
K17 NC NC -
R4 NC NC -
u1o NC NC -
u23 NC NC -
V10 NC NC -
w7 NC NC -
AB21 PB69B 4 BDQ69 C NC -
AC20 PB58A 4 BDQ60 T NC -
AC21 PB63A 4 BDQ60 T NC -
AC22 PB69A 4 BDQS69**** T NC -
AC23 PB71A 4 BDQ69 T NC -
AC25 PB71B 4 BDQ69 C NC -
AD26 PB70B 4 BDQ69 C NC -
W20 PB72B 4 BDQ69 C NC -
H7 L_VCCPLL L_VCCPLL -
K6 L_VCCPLL L_VCCPLL
P7 L_VCCPLL L_VCCPLL
R8 L_VCCPLL L_VCCPLL -
V18 R_VCCPLL R_VCCPLL -
P20 R_VCCPLL R_VCCPLL -
J17 R_VCCPLL R_VCCPLL -
G19 R_VCCPLL R_VCCPLL -

* 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.

*** For density migration, board design must take into account that these sysCONFIG pins are dual function for the lower density devices
(ECP2M20 and ECP2M35). They can be either sysCONFIG pins or general purpose 1/Os. These pins are dedicated pins for the higher den-

sity devices (ECP2M50, ECP2M70 and ECP2M100).
****Due to packaging bond out option, this DQS does not have all the necessary DQ pins bonded out for a full 8-bit data width.

Note: VCCIO and GND pads are used to determine the average DC current drawn by 1/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/O 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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Pinout Information
LatticeECP2/M Family Data Sheet

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
AC15 PB27B 5 BDQ24 Cc PB42B 5 BDQ42 C
VCCIO VCCIO5 5 VCCIO5 5
GNDIO GNDIO5 - GNDIO5 -
AD15 PB38A 5 BDQ42 T PB47A 5 BDQ51 T
AF15 PB38B 5 BDQ42 o] PB47B 5 BDQ51 C
AG10 PB39A 5 BDQ42 T PB48A 5 BDQ51 T
AG9 PB39B 5 BDQ42 o] PB48B 5 BDQ51 C
AH14 PB40A 5 BDQ42 T PB49A 5 BDQ51 T
AG12 PB40B 5 BDQ42 o] PB49B 5 BDQ51 C
VCCIO VCCIO5 5 VCCIO5 5
AG15 PB41A 5 BDQ42 T PB50A 5 BDQ51 T
AG13 PB41B 5 BDQ42 o] PB50B 5 BDQ51 C
GNDIO GNDIO5 - GNDIO5 -
AF16 PB42A 5 BDQS42 T PB51A 5 BDQS51 T
AH15 PB42B 5 BDQ42 Cc PB51B 5 BDQ51 C
AC16 PB43A 5 VREF2_5/BDQ42 T PB52A 5 VREF2_5/BDQ51 T
AE16 PB43B 5 VREF1_5/BDQ42 Cc PB52B 5 VREF1_5/BDQ51 C
AG11 PB44A 5 PCLKT5_0/BDQ42 T PB53A 5 PCLKT5_0/BDQ51 T
AF11 PB44B 5 PCLKC5_0/BDQ42 C PB53B 5 PCLKC5_0/BDQ51 C
VCCIO VCCIO5 5 VCCIO5 5
GNDIO GNDIO5 - GNDIO5 -
AJ14 PB49A 4 PCLKT4_0/BDQ51 T PB58A 4 PCLKT4_0/BDQ60 T
VCCIO VCCIO4 4 VCCIO4 4
AK14 PB49B 4 PCLKC4_0/BDQ51 o] PB58B 4 PCLKC4_0/BDQ60 C
AK15 PB50A 4 VREF2_4/BDQ51 T PB59A 4 VREF2_4/BDQ60 T
AK16 PB50B 4 VREF1_4/BDQ51 Cc PB59B 4 VREF1_4/BDQ60 C
AF18 PB51A 4 BDQS51 T PB60A 4 BDQS60 T
GNDIO GNDIO4 - GNDIO4 -
AD16 PB51B 4 BDQ51 Cc PB60B 4 BDQ60 C
AJ15 PB52A 4 BDQ51 T PB61A 4 BDQ60 T
AG16 PB52B 4 BDQ51 C PB61B 4 BDQ60 C
AE17 PB53A 4 BDQ51 T PB62A 4 BDQ60 T
VCCIO VCCIO4 4 VCCIO4 4
AC17 PB53B 4 BDQ51 o] PB62B 4 BDQ60 C
AH16 PB54A 4 BDQ51 T PB63A 4 BDQ60 T
AK17 PB54B 4 BDQ51 o] PB63B 4 BDQ60 C
AG20 PB55A 4 BDQ51 T PB64A 4 BDQ60 T
GNDIO GNDIO4 - GNDIO4 -
AG21 PB55B 4 BDQ51 C PB64B 4 BDQ60 C
AG18 PB56A 4 BDQ60 T PB65A 4 BDQ69 T
AJ16 PB56B 4 BDQ60 Cc PB65B 4 BDQ69 C
AF21 PB57A 4 BDQ60 T PB66A 4 BDQ69 T
AG22 PB57B 4 BDQ60 o] PB66B 4 BDQ69 C
AD17 PB58A 4 BDQ60 T PB67A 4 BDQ69 T
AF19 PB58B 4 BDQ60 o] PB67B 4 BDQ69 C
VCCIO VCCIO4 4 VCCIO4 4
GNDIO GNDIO4 - GNDIO4 -
AH17 PB62A 4 BDQ60 T PB71A 4 BDQ69 T
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Pinout Information
LatticeECP2/M Family Data Sheet

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
K13 VCCIOO0 0 VCCIOO0 0
D17 VCCIOf 1 VCCIO1 1
E22 VCCIOf 1 VCCIOf 1
E25 VCCIOf 1 VCCIO1 1
F19 VCCIOf 1 VCCIO1 1
K18 VCCIOf 1 VCCIO1 1
K19 VCCIOf 1 VCCIO1 1
F28 VCCIO2 2 VCCIO2 2
J25 VCCIO2 2 VCCIO2 2
K28 VCCIO2 2 VCCIO2 2
M21 VCCIO2 2 VCCIO2 2
M24 VCCIO2 2 VCCIO2 2
N21 VCCIO2 2 VCCIO2 2
N28 VCCIO2 2 VCCIO2 2
P21 VCCIO2 2 VCCIO2 2
R25 VCCIO2 2 VCCIO2 2
AA28 VCCIO3 3 VCCIO3 3
AB25 VCCIO3 3 VCCIO3 3
AE28 VCCIO3 3 VCCIO3 3
T25 VCCIO3 3 VCCIO3 3
u21 VCCIO3 3 VCCIO3 3
Va1 VCCIO3 3 VCCIO3 3
Va8 VCCIO3 3 VCCIO3 3
w21 VCCIO3 3 VCCIO3 3
W24 VCCIO3 3 VCCIO3 3
AA18 VCCIO4 4 VCCIO4 4
AA19 VCCIO4 4 VCCIO4 4
AE19 VCCIO4 4 VCCIO4 4
AF22 VCCIO4 4 VCCIO4 4
AG17 VCCIO4 4 VCCIO4 4
AG25 VCCIO4 4 VCCIO4 4
AA12 VCCIO5 5 VCCIO5 5
AA13 VCCIO5 5 VCCIO5 5
AE12 VCCIO5 5 VCCIO5 5
AF9 VCCIO5 5 VCCIO5 5
AG14 VCCIO5 5 VCCIO5 5
AG6 VCCIO5 5 VCCIO5 5
AA3 VCCIO6 6 VCCIO6 6
AB6 VCCIO6 6 VCCIO6 6
AE3 VCCIO6 6 VCCIO6 6
T6 VCCIO6 6 VCCIO6 6
u1o VCCIO6 6 VCCIO6 6
V10 VCCIO6 6 VCCIO6 6
V3 VCCIO6 6 VCCIO6 6
W10 VCCIO6 6 VCCIO6 6
W7 VCCIO6 6 VCCIO6 6
F3 VCCIO7 7 VCCIO7 7
J6 VCCIO7 7 VCCIO7 7
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Pinout Information
LatticeECP2/M Family Data Sheet

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

G7 PL8A 7 LDQ6 T (LVDS)* NC

G8 PL6A 7 LDQS6**** T (LVDS)* NC -
G9 PL5A 7 LDQ6 T NC -
H19 NC NC -
H20 NC NC -
H21 NC NC -
H22 NC NC -
H6 PL8B 7 LDQ6 C (LvDS)* NC -
H8 PL5B 7 LDQ6 Cc NC -
H9 PL2A 7 LDQ6 T (LVDS)* NC -
J10 PL2B 7 LDQ6 C (LvDS)* NC -
J20 NC NC -
J21 NC NC -
J9 PL4A LDQ6 T (LVDS)* NC

K9 PL4B LDQ6 C (LvDS)* NC

R9 NC NC -
u22 NC NC -
W9 NC NC -
N13 VCCPLL VCCPLL -
N18 VCCPLL VCCPLL -
V13 VCCPLL VCCPLL -
V18 VCCPLL VCCPLL -

* 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.
*** These sysCONFIG pins are dedicated I/O pins for configuration. The outpus are actively driven during normal device operation.
****Due to packaging bond out option, this DQS does not have all the necessary DQ pins bonded out for a full 8-bit data width.

Note: VCCIO and GND pads are used to determine the average DC current drawn by 1/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/O bank and the end of an I/0O bank. The substrate pads listed in the Pin Table do not necessarily have a one to one con-
nection with a package ball or pin.
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am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

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

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
H14 PT61A 0 T
Al4 PT60B 0 C
B14 PT60A 0 T
D13 PT59B 0 C
GNDIO GNDIOO -
F13 PT59A 0 T
G13 PT58B 0 C
VCCIO VCCIOO0 0
J11 PT58A 0 T
D4 PT57B 0
D5 PT56A 0
E5 PT55B 0 C
Fé PT55A 0 T
GNDIO GNDIOO -
VCCIO VCCIOO0 0
F7 PT52B 0 C
D8 PT52A 0 T
GNDIO GNDIOO -
J13 PT50B 0 C
G11 PT50A 0 T
H13 PT49B 0 C
H12 PT49A 0 T
VCCIO VCCIOO0 0
E8 PT48B 0 C
D9 PT48A 0 T
D12 PT46B 0 C
GNDIO GNDIOO -
E13 PT46A 0 T
VCCIO VCCIOO0 0
GNDIO GNDIOO -
J12 PT31B 0 C
VCCIO VCCIOO0 0
H10 PT31A 0 T
E12 PT30B 0 C
D11 PT30A 0 T
H11 PT29B 0 C
F11 PT29A 0 T
C13 ULC_SQ_VCCRXO0 11
A12 ULC_SQ_HDINPO 11 T
B13 ULC_SQ_VCCIBO 11
B12 ULC_SQ_HDINNO 11 C
C10 ULC_SQ_VCCTXO0 11
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Ordering Information

LatticeECP2/M Family Data Sheet

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-20E-5Q208I 131 1.2V -5 PQFP 208 IND 20
LFE2-20E-6Q208l| 131 1.2V -6 PQFP 208 IND 20
LFE2-20E-5F256I 193 1.2V -5 fpBGA 256 IND 20
LFE2-20E-6F256I 193 1.2V -6 foBGA 256 IND 20
LFE2-20E-5F4841 331 1.2V -5 fpBGA 484 IND 20
LFE2-20E-6F484| 331 1.2V -6 fpBGA 484 IND 20
LFE2-20E-5F672I 402 1.2V -5 fpBGA 672 IND 20
LFE2-20E-6F672I 402 1.2V -6 fpBGA 672 IND 20

Part Number I/Os Voltage Grade Package Pins Temp. LUTs (K)
LFE2-35E-5F484| 331 1.2V -5 fpBGA 484 IND 35
LFE2-35E-6F484| 331 1.2V -6 fpBGA 484 IND 35
LFE2-35E-5F672I 450 1.2V -5 fpBGA 672 IND 35
LFE2-35E-6F672I 450 1.2V -6 fpBGA 672 IND 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-50E-5F4841 339 1.2V -5 fpBGA 484 IND 50
LFE2-50E-6F4841 339 1.2V -6 fpBGA 484 IND 50
LFE2-50E-5F672I 500 1.2V -5 foBGA 672 IND 50
LFE2-50E-6F672I 500 1.2V -6 fpBGA 672 IND 50

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-70E-5F672I 500 1.2V -5 fpBGA 672 IND 70
LFE2-70E-6F672I 500 1.2V -6 fpBGA 672 IND 70
LFE2-70E-5F900I 583 1.2V -5 foBGA 900 IND 70
LFE2-70E-6F900I 583 1.2V -6 fpBGA 900 IND 70
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