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Secondary Clock Sources

LatticeECP/EC devices have four secondary clock resources per quadrant. The secondary clock branches are
tapped at every PFU. These secondary clock networks can also be used for controls and high fanout data. These
secondary clocks are derived from four clock input pads and 16 routing signals as shown in Figure 2-7.

Figure 2-7. Secondary Clock Sources
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Clock Routing

The clock routing structure in LatticeECP/EC devices consists of four Primary Clock lines and a Secondary Clock
network per quadrant. The primary clocks are generated from MUXs located in each quadrant. Figure 2-8 shows
this clock routing. The four secondary clocks are generated from MUXs located in each quadrant as shown in
Figure 2-9. Each slice derives its clock from the primary clock lines, secondary clock lines and routing as shown in
Figure 2-10.
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Table 2-5. PLL Signal Descriptions

Signal /10 Description
CLKI I Clock input from external pin or routing
CLKFB | PLL feedbgck input from CLKOP (PLL internal), from clock net (CLKOP) or from a user clock
(PIN or logic)
RST | “1” to reset PLL
CLKOS (0] PLL output clock to clock tree (phase shifted/duty cycle changed)
CLKOP (0] PLL output clock to clock tree (No phase shift)
CLKOK (0] PLL output to clock tree through secondary clock divider
LOCK o] “1” indicates PLL LOCK to CLKI
DDAMODE | Dynamic Delay Enable. “1”: Pin control (dynamic), “0”: Fuse Control (static)
DDAIZR | Dynamic Delay Zero. “1”: delay = 0, “0”: delay = on
DDAILAG | Dynamic Delay Lag/Lead. “1”: Lead, “0”: Lag
DDAIDEL[2:0] | Dynamic Delay Input
DDAOZR (0] Dynamic Delay Zero Output
DDAOLAG o] Dynamic Delay Lag/Lead Output
DDAODEL[2:0] (0] Dynamic Delay Output

For more information about the PLL, please see the list of technical documentation at the end of this data sheet.

Dynamic Clock Select (DCS)

The DCS is a global clock buffer with smart multiplexer functions. It takes two independent input clock sources and
outputs a clock signal without any glitches or runt pulses. This is achieved regardless of where the select signal is
toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-13 illustrates

the DCS Block Macro.

Figure 2-13. DCS Block Primitive
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Figure 2-14 shows timing waveforms of the default DCS operating mode. The DCS block can be programmed to
other modes. For more information about the DCS, please see the list of technical documentation at the end of this

data s
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Memory Cascading

Larger and deeper blocks of RAM can be created using EBR sysMEM Blocks. Typically, the Lattice design tools
cascade memory transparently, based on specific design inputs.

Single, Dual and Pseudo-Dual Port Modes

Figure 2-15 shows the four basic memory configurations and their input/output names. In all the sysMEM RAM
modes the input data and address for the ports are registered at the input of the memory array. The output data of
the memory is optionally registered at the output.

Figure 2-15. sysMEM EBR Primitives

AD[12:0] A;ﬁﬂig} S%E[SE;?CZ)‘])]
DI[SSL?(] CLKA —P <« CEB
1 CEA <4—{ CLKB
CE—®» EBR PDOB50l  pera |l EBR | nste
RST WEA —» R
WE —» CSA[2:0] > «4—{ CSB[2:0]
CS[2:0] —P> DOA[17:0] DOB[17:0]
Single Port RAM True Dual Port RAM
ADW[12:0]
AD[12:0] DI[35:0] » ADR[12:0]
CLK —» CLKW —P> _ _
CE—» EBR »DO[350] CEW —» EBR »| DO[35:0]
RST —P RV;E > < CER
cs[2:0] —» csi2:0] —» <4— CLKR
ROM Pseudo-Dual Port RAM

The EBR memory supports three forms of write behavior for single port or dual port operation:

1. Normal — data on the output appears only during read cycle. During a write cycle, the data (at the current
address) does not appear on the output. This mode is supported for all data widths.

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.

3. Read-Before-Write — when new data is being written, the old content of the address appears at the output.
This mode is supported for x9, x18 and x36 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 2-16.
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Figure 2-27. Input Register DDR Waveforms
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Figure 2-28. INDDRXB Primitive
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Output Register Block

The output register block provides the ability to register signals from the core of the device before they are passed
to the sysl/O buffers. The block contains a register for SDR operation that is combined with an additional latch for
DDR operation. Figure 2-29 shows the diagram of the Output Register Block.

In SDR mode, ONEGO feeds one of the flip-flops that then feeds the output. The flip-flop can be configured a D-
type or latch. In DDR mode, ONEGO is fed into one register on the positive edge of the clock and OPOSO is
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (DO).

Figure 2-30 shows the design tool DDR primitives. The SDR output register has reset and clock enable available.
The additional register for DDR operation does not have reset or clock enable available.
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Polarity Control Logic

In a typical DDR Memory interface design, the phase relation between the incoming delayed DQS strobe and the
internal system Clock (during the READ cycle) is unknown.

The LatticeECP/EC family contains dedicated circuits to transfer data between these domains. To prevent setup
and hold violations at the domain transfer between DQS (delayed) and the system Clock a clock polarity selector is
used. This changes the edge on which the data is registered in the synchronizing registers in the input register
block. This requires evaluation at the start of each READ cycle for the correct clock polarity.

Prior to the READ operation in DDR memories DQS is in tristate (pulled by termination). The DDR memory device
drives DQS low at the start of the preamble state. A dedicated circuit detects this transition. This signal is used to
control the polarity of the clock to the synchronizing registers.

sysl/O Buffer

Each 1/O is associated with a flexible buffer referred to as a sysl/O buffer. These buffers are arranged around the
periphery of the device in eight groups referred to as Banks. The sysl/O buffers allow users to implement the wide
variety of standards that are found in today’s systems including LVCMOS, SSTL, HSTL, LVDS and LVPECL.

sysl/O Buffer Banks

LatticeECP/EC devices have eight sysl/O buffer banks; each is capable of supporting multiple 1/0 standards. Each
sysl/O bank has its own I/O supply voltage (Vccio), and two voltage references Vgggy and Vyggo resources allow-
ing each bank to be completely independent from each other. Figure 2-34 shows the eight banks and their associ-
ated supplies.

In the LatticeECP/EC devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS, PCI and PCI-
X) are powered using Vg0 LVTTL, LVCMOS33, LVCMOS25 and LVCMOS12 can also be set as fixed threshold
input independent of V¢ o, In addition to the bank V¢ o supplies, the LatticeECP/EC devices have a V¢ core logic
power supply, and a Vecayx supply that power all differential and referenced buffers.

Each bank can support up to two separate VREF voltages, VREF1 and VREF2 that set the threshold for the refer-
enced input buffers. In the LatticeECP/EC devices, some dedicated I/O pins in a bank can be configured to be a
reference voltage supply pin. Each I/O is individually configurable based on the bank’s supply and reference volt-
ages.

2-28
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LatticeECP/EC Internal Switching Characteristics

Over Recommended Operating Conditions

-4 -3

Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
PFU/PFF Logic Mode Timing
tLuTa PFU LUT4 Delay (A to D Inputs to F Output) — 0.25 — 0.31 — 0.36 ns
tLuTe_PFU LUT6 Delay (A to D Inputs to OFX Output) — 0.40 — 0.48 — 0.56 ns
tLsr_PFU Set/Reset to Output of PFU — 0.81 — 0.98 — 1.14 ns
tsum_PFU Clock to Mux (MO,M1) Input Setup Time 0.12 — 0.14 — 0.16 — ns
tum_PFU Clock to Mux (M0,M1) Input Hold Time -0.05 — -0.06 — -0.06 — ns
tsub_Pru Clock to D Input Setup Time 0.12 — 0.14 — 0.16 — ns
tHp_PFU Clock to D Input Hold time -003| — |-003| — |-0.04| — ns
tckeq PFU Clock to Q Delay, D-type Register Configuration — 0.36 — 0.44 — 0.51 ns
t E2q PFU Clock to Q Delay Latch Configuration — 0.48 — 0.58 — 0.68 ns
t p2q_PFU D to Q Throughput Delay when Latch is Enabled | — 0.50 — 0.60 — 0.69 ns
PFU Dual Port Memory Mode Timing
tcorAM_PFU Clock to Output — 0.36 — 0.44 — 0.51 ns
tsUDATA_PFU Data Setup Time -0.20 — -0.24 — -0.28 — ns
tHDATA_PFU Data Hold Time 0.26 — 0.31 — 0.36 — ns
tsuADDR_PFU Address Setup Time -0.51 — -0.62 — -0.72 — ns
tHADDR_PFU Address Hold Time 0.64 — 0.77 — 0.90 — ns
tSUWREN_PFU Write/Read Enable Setup Time -0.24 — -0.29 — -0.34 | — ns
tHWREN_PFU Write/Read Enable Hold Time 0.30 — 0.36 — 0.42 — ns
PIC Timing
PIO Input/Output Buffer Timing
tN_PiO Input Buffer Delay — 0.56 — 0.67 — 0.78 ns
touT PO Output Buffer Delay — 1.92 — 2.31 — 2.69 ns
IOLOGIC Input/Output Timing
tsui_pio Input Register Setup Time (Data Before Clock) 0.90 — 1.08 — 1.26 — ns
tHi_pio Input Register Hold Time (Data after Clock) 0.62 — 0.74 — 0.87 — ns
tcoo_prio Output Register Clock to Output Delay — 0.33 — 0.40 — 0.46 ns
tsuce_rio Input Register Clock Enable Setup Time 010 — |-012| — |-014 | — ns
tHcE PO Input Register Clock Enable Hold Time 0.12 — 0.14 — 0.17 — ns
tsuLsr_Pio Set/Reset Setup Time 0.18 — 0.21 — 0.25 — ns
tHLSR_PIO Set/Reset Hold Time -0.15 — -0.18 — -0.21 — ns
EBR Timing
tco_eBR Clock to Output from Address or Data — 3.64 — 4.37 — 5.10 ns
tcoo_EBR Clock to Output from EBR output Register — 0.74 — 0.88 — 1.03 ns
tsUDATA_EBR Setup Data to EBR Memory -0.29 — -0.35 — -0.41 — ns
tHDATA_EBR Hold Data to EBR Memory 0.37 — 0.44 — 0.52 — ns
tsuADDR_EBR Setup Address to EBR Memory -0.29 — -0.35 — -0.41 — ns
tHADDR_EBR Hold Address to EBR Memory 0.37 — 0.45 — 0.52 — ns
tSUWREN_EBR Setup Write/Read Enable to EBR Memory -0.18 — -0.22 — -0.26 — ns
tHWREN_EBR Hold Write/Read Enable to EBR Memory 0.23 — 0.28 — 0.33 — ns
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LatticeECP/EC Family Timing Adders" 3

Over Recommended Operating Conditions

Buffer Type Description -5 -4 -3 Units

Input Adjusters

LVDS25 LVDS 0.41 0.50 0.58 ns
BLVDS25 BLVDS 0.41 0.50 0.58 ns
LVPECL33 LVPECL 0.50 0.60 0.70 ns
HSTL18_lI HSTL_18class | 0.41 0.49 0.57 ns
HSTL18_lI HSTL_18class Il 0.41 0.49 0.57 ns
HSTL18_lII HSTL_18 class Il 0.41 0.49 0.57 ns
HSTL18D_|I Differential HSTL 18 class | 0.37 0.44 0.52 ns
HSTL18D_lI Differential HSTL 18 class Il 0.37 0.44 0.52 ns
HSTL18D_llI Differential HSTL 18 class IlI 0.37 0.44 0.52 ns
HSTL15_1I HSTL_15class | 0.40 0.48 0.56 ns
HSTL15_lII HSTL_15 class Il 0.40 0.48 0.56 ns
HSTL15D_| Differential HSTL 15 class | 0.37 0.44 0.51 ns
HSTL15D_llI Differential HSTL 15 class llI 0.37 0.44 0.51 ns
SSTL33_I SSTL_3class | 0.46 0.55 0.64 ns
SSTL33_II SSTL_Bclass Il 0.46 0.55 0.64 ns
SSTL33D_I Differential SSTL_3 class | 0.39 0.47 0.55 ns
SSTL33D_lI Differential SSTL_3 class Il 0.39 0.47 0.55 ns
SSTL25_| SSTL_2class | 0.43 0.51 0.60 ns
SSTL25_lI SSTL_2class Il 0.43 0.51 0.60 ns
SSTL25D_| Differential SSTL_2 class | 0.38 0.45 0.53 ns
SSTL25D_lI Differential SSTL_2 class Il 0.38 0.45 0.53 ns
SSTL18_I SSTL_18 class | 0.40 0.48 0.56 ns
SSTL18D_I Differential SSTL_18 class | 0.37 0.44 0.51 ns
LVTTL33 LVTTL 0.07 0.09 0.10 ns
LVCMOSS33 LVCMOS 3.3 0.07 0.09 0.10 ns
LVCMOS25 LVCMOS 2.5 0.00 0.00 0.00 ns
LVCMOS18 LVCMOS 1.8 0.07 0.09 0.10 ns
LVCMOS15 LVCMOS 1.5 0.24 0.29 0.33 ns
LVCMOS12 LVCMOS 1.2 1.27 1.52 1.77 ns
PCI33 PCI 0.07 0.09 0.10 ns
Output Adjusters

LVDS25E LVDS25E 0.12 0.14 0.17 ns
LVDS25 LVDS 2.5 -0.44 -0.53 -0.62 ns
BLVDS25 BLVDS 2.5 0.33 0.40 0.46 ns
LVPECL33 LVPECL 3.3 0.20 0.24 0.28 ns
HSTL18_lI HSTL_18class | -0.10 -0.12 -0.14 ns
HSTL18_lI HSTL_18class Il 0.06 0.07 0.08 ns
HSTL18_llI HSTL_18 class lll 0.15 0.19 0.22 ns
HSTL18D_I Differential HSTL 18 class | -0.10 -0.12 -0.14 ns
HSTL18D_lI Differential HSTL 18 class Il 0.06 0.07 0.08 ns
HSTL18D_lII Differential HSTL 18 class llI 0.15 0.19 0.22 ns
HSTL15_1I HSTL_15class | 0.08 0.10 0.11 ns
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Figure 3-17. Configuration from PROGRAMN Timing
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Figure 3-18. Wake-Up Timing
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Figure 3-19. sysCONFIG SPI Port Sequence
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LFEC1, LFEC3, LFECP/EC6 Logic Signal Connections: 144 TQFP

LFEC1 LFEC3 LFECP6/EC6
Pin LVD LVD LVD
Number | Pin Function |Bank| S Dual Function }Pin Function|Bank| S Dual Function Pin Function | Bank| S Dual Function

1 VCCIO7 7 VCCIO7 7 VCCIO7 7

2 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7
3 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7
4 PL3A 7 T PL7A 7 T PL7A 7 T

5 PL3B 7 C PL7B 7 C PL7B 7 C

6 PL4A 7 T PL8A 7 T PL8A 7 T

7 PL4B 7 C PL8B 7 C PL8B 7 C

8 PL5A 7 T PCLKT7_0 PL9A 7 T PCLKT7_0 PL9A 7 T PCLKT7_0
9 PL5B 7 C PCLKC7_0 PL9B 7 C PCLKC7_0 PL9B 7 C PCLKC7_0
10 XRES 6 XRES 6 XRES 6

11 NC - NC - VCC -

12 NC - NC - GND -

13 VvCC - VCC - VCC -

14 TCK 6 TCK 6 TCK 6

15 GND - GND - GND -

16 TDI 6 TDI 6 TDI 6

17 T™MS 6 T™S 6 TMS 6

18 TDO 6 TDO 6 TDO 6

19 VCCJ 6 VCCJ 6 VCCJ 6

20 PL7A 6 T LLMO_PLLT_IN_A PL11A 6 T LLMO_PLLT_IN_A PL20A 6 T LLMO_PLLT_IN_A
21 PL7B 6 C | LLMO_PLLC_IN_A PL11B 6 C | LLMO_PLLC_IN_A PL20B 6 C | LLMO_PLLC_IN_A
22 PL8A 6 T | LLMO_PLLT_FB_A PL12A 6 T | LLMO_PLLT_FB_A PL21A 6 T | LLMO_PLLT_FB_A
23 PL8B 6 C |LLMO_PLLC_FB_A PL12B 6 C |LLMO_PLLC_FB_A PL21B 6 C |LLMO_PLLC_FB_A
24 VCCIO6 6 VCCIO6 6 VCCIO6 6

25 PL9A 6 T PL13A 6 T PL22A 6 T

26 PL9B 6 C PL13B 6 C PL22B 6 C

27 PL10A 6 T PL14A 6 T PL23A 6 T

28 GND6 6 GND6 6 GND6 6

29 PL10B 6 C PL14B 6 C PL23B 6 C

30 PL11A 6 T LDQS11 PL15A 6 T LDQS15 PL24A 6 T LDQS24
31 PL11B 6 C PL15B 6 (¢} PL24B 6 C

32 PL12A 6 T PL16A 6 T PL25A 6 T

33 PL12B 6 C PL16B 6 C PL25B 6 C

34 PL14A 6 T VREF1_6 PL18A 6 T VREF1_6 PL27A 6 T VREF1_6
35 PL14B 6 (¢} VREF2_6 PL18B 6 C VREF2_6 PL27B 6 C VREF2_6
36 VCCIO6 6 VCCIO6 6 VCCIO6 6
37+ GND5 : GND5 R GND5 }

GND6 GND6 GND6

38 VCCIO5 5 VCCIO5 5 VCCIO5 5

39 PB2A 5 T PB10A 5 T PB10A 5 T

40 PB2B 5 Cc PB10B 5 C PB10B 5 C

41 PB3A 5 T PB11A 5 T PB11A 5 T

42 PB3B 5 Cc PB11B 5 C PB11B 5 C

43 PB5B 5 PB13B 5 PB13B 5

44 VCCIO5 5 VCCIO5 5 VCCIO5 5

45 PB6A 5 T BDQS6 PB14A 5 T BDQS14 PB14A 5 T BDQS14
46 PB6B 5 Cc PB14B 5 C PB14B 5 Cc

47 PB7A 5 T PB15A 5 T PB15A 5 T

48 PB7B 5 Cc PB15B 5 C PB15B 5 Cc

49 PB8A 5 T VREF2_5 PB16A 5 T VREF2_5 PB16A 5 T VREF2_5

N
N
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LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

LFEC1 LFEC3
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
43 PL11A 6 T LDQS11 PL15A 6 T LDQS15
44 PL11B 6 C PL15B 6 C
45 PL12A 6 T PL16A 6 T
46 PL12B 6 C PL16B 6 C
47 PL13A 6 T PL17A 6 T
48 PL13B 6 C PL17B 6 C
49 PL14A 6 T VREF1_6 PL18A 6 T VREF1_6
50 PL14B 6 C VREF2_6 PL18B 6 C VREF2_6
51 VCCIO6 6 VCCIO6 6
5o GND5 ) GND5 )
GND6 GND6
53 VCCIO5 5 VCCIO5 5
54 NC - PB2A 5 T
55 NC - PB2B 5 C
56 NC - PB3A 5 T
57 NC - PB3B 5 C
58 NC - PB4A 5 T
59 NC - PB4B 5 C
60 NC - PB5A 5 T
61 NC - PB5B 5 C
62 NC - PB6A 5 T BDQS6
63 NC - PB6B 5 C
64 NC - VCCIO5 5
65 PB2A 5 T PB10A 5 T
66 PB2B 5 C PB10B 5 C
67 PB3A 5 T PB11A 5 T
68 PB3B 5 C PB11B 5 C
69 PB4A 5 T PB12A 5 T
70 PB4B 5 C PB12B 5 C
71 PB5A 5 T PB13A 5 T
72 NC - GND5 5
73 PB5B 5 C PB13B 5 C
74 VCCIO5 5 VCCIO5 5
75 PB6A 5 T BDQS6 PB14A 5 T BDQS14
76 PB6B 5 C PB14B 5 C
77 PB7A 5 T PB15A 5 T
78 PB7B 5 C PB15B 5 C
79 PB8A 5 T VREF2_5 PB16A 5 T VREF2_5
80 PB8B 5 C VREF1_5 PB16B 5 C VREF1_5
81 PB9A 5 T PCLKT5_0 PB17A 5 T PCLKT5_0
82 GND5 5 GND5 5
83 PB9B 5 C PCLKC5_0 PB17B 5 C PCLKC5_0
84 VCCAUX - VCCAUX -
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LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFEC3 LFECP6/LFEC6
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function

D7 PT11B 0 C PT11B 0 C
Cc7 PT11A 0 T PT11A 0 T
A7 PT10B 0 C PT10B 0 C
A6 PT10A 0 T PT10A 0 T
E7 PT9B 0 C PT9B 0 C

GND GNDO 0 GNDO 0

E6 PT9A 0 T PT9A 0 T
D6 PT8B 0 C PT8B 0 C
C6 PT8A 0 T PT8A 0 T
B6 PT7B 0 C PT7B 0 C
B5 PT7A 0 T PT7A 0 T
A5 PT6B 0 C PT6B 0 C
A4 PT6A 0 T TDQS6 PT6A 0 T TDQS6
A3 PT5B 0 C PT5B 0 C
A2 PT5A 0 T PT5A 0 T
B2 PT4B 0 C PT4B 0 C
B3 PT4A 0 T PT4A 0 T
D5 PT3B 0 C PT3B 0 C
C5 PT3A 0 T PT3A 0 T
C4 PT2B 0 C PT2B 0 C
B4 PT2A 0 T PT2A 0 T

GND GNDO 0 GNDO 0

A1 GND - GND -

A16 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 -

K10 GND - GND -

K7 GND - GND -

K8 GND - GND -

K9 GND - GND -

T GND - GND -

T16 GND - GND -

E12 VCC - VCC -
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LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFECP10/LFEC10 LFECP15/LFEC15
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function
L3 T™MS 6 T™MS 6
L5 TDO 6 TDO 6
L4 VCCJ 6 VCCJ 6
K2 PL29A 6 T LLMO_PLLT_IN_A PL37A 6 T LLMO_PLLT_IN_A
K1 PL29B 6 C LLMO_PLLC_IN_A PL37B 6 C LLMO_PLLC_IN_A
L2 PL30A 6 T LLMO_PLLT_FB_A PL38A 6 T LLMO_PLLT_FB_A
L1 PL30B 6 C LLMO_PLLC_FB_A PL38B 6 C LLMO_PLLC_FB_A
M2 PL31A 6 T PL39A 6 T
M1 PL31B 6 C PL39B 6 C
N1 PL32A 6 T PL40A 6 T
GND GND6 6 GND6 6
- - - GND6 6
N2 PL32B 6 C PL40B 6 C
M4 PL33A 6 T LDQS33 PL41A 6 T LDQS41
M3 PL33B 6 C PL41B 6 C
P1 PL34A 6 T PL42A 6 T
R1 PL34B 6 C PL42B 6 C
P2 PL35A 6 T PL43A 6 T
P3 PL35B 6 C PL43B 6 C
N3 PL36A 6 T VREF1_6 PL44A 6 T VREF1_6
N4 PL36B 6 C VREF2_6 PL44B 6 C VREF2_6
GND GND6 6 GND6 6
GND GND5 5 GND5 5
GND GND5 5 GND5 5
P4 PB10A 5 T PB10A 5 T
N5 PB10B 5 C PB10B 5 C
P5 PB11A 5 T PB11A 5 T
P6 PB11B 5 C PB11B 5 C
R4 PB12A 5 T PB12A 5 T
R3 PB12B 5 C PB12B 5 C
T2 PB13A 5 T PB13A 5 T
GND GND5 5 GND5 5
T3 PB13B 5 C PB13B 5 C
R5 PB14A 5 T BDQS14 PB14A 5 T BDQS14
R6 PB14B 5 C PB14B 5 C
T4 PB15A 5 T PB15A 5 T
T5 PB15B 5 C PB15B 5 C
N6 PB16A 5 T PB16A 5 T
M6 PB16B 5 C PB16B 5 C
T6 PB17A 5 T PB17A 5 T
GND GND5 5 GND5 5
T7 PB17B 5 C PB17B 5 C
P7 PB18A 5 T PB18A 5 T
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LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFECP10/LFEC10 LFECP15/LFEC15
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function

N7 PB18B 5 C PB18B 5 C

R7 PB19A 5 T PB19A 5 T

R8 PB19B 5 C PB19B 5 C

M7 PB20A 5 T PB20A 5 T

M8 PB20B 5 C PB20B 5 C

T8 PB21A 5 T PB21A 5 T
GND GND5 5 GND5 5

T9 PB21B 5 C PB21B 5 C

P8 PB22A 5 T BDQS22 PB22A 5 T BDQS22
N8 PB22B 5 C PB22B 5 C

R9 PB23A 5 T PB23A 5 T

R10 PB23B 5 C PB23B 5 C

P9 PB24A 5 T VREF2_5 PB24A 5 T VREF2_5
N9 PB24B 5 C VREF1_5 PB24B 5 C VREF1_5
T10 PB25A 5 T PCLKT5_0 PB25A 5 T PCLKT5_0
GND GND5 5 GND5 5

T11 PB25B 5 C PCLKC5_0 PB25B 5 C PCLKC5_0
T12 PB26A 4 T WRITEN PB26A 4 T WRITEN
T13 PB26B 4 C CS1N PB26B 4 C CS1N
P10 PB27A 4 T VREF1_4 PB27A 4 T VREF1_4
N10 PB27B 4 C CSN PB27B 4 C CSN
T14 PB28A 4 T VREF2_4 PB28A 4 T VREF2_4
T15 PB28B 4 C D0/SPID7 PB28B 4 C D0/SPID7
M10 PB29A 4 T D2/SPID5 PB29A 4 T D2/SPID5
GND GND4 4 GND4 4

M11 PB29B 4 C D1/SPID6 PB29B 4 C D1/SPID6
R11 PB30A 4 T BDQS30 PB30A 4 T BDQS30
P11 PB30B 4 C D3/SPID4 PB30B 4 C D3/SPID4
R13 PB31A 4 T PB31A 4 T

R14 PB31B 4 C D4/SPID3 PB31B 4 C D4/SPID3
P12 PB32A 4 T PB32A 4 T

P13 PB32B 4 C D5/SPID2 PB32B 4 C D5/SPID2
N11 PB33A 4 T PB33A 4 T
GND GND4 4 GND4 4

N12 PB33B 4 C D6/SPID1 PB33B 4 C D6/SPID1
R12 PB34A 4 PB34A 4
GND GND4 4 GND4 4
GND GND4 4 GND4 4

- - - GND4 4

- - - GND4 4
GND GND3 3 GND3 3

N13 PR36B 3 C VREF2_3 PR44B 3 C VREF2_3
N14 PR36A 3 T VREF1_3 PR44A 3 T VREF1_3
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LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFECP10/LFEC10 LFECP15/LFEC15
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function
P14 PR35B 3 C PR43B 3 C
P15 PR35A 3 T PR43A 3 T
R15 PR34B 3 C PR42B 3 C
R16 PR34A 3 T PR42A 3 T
M13 PR33B 3 C PR41B 3 C
M14 PR33A 3 T RDQS33 PR41A 3 T RDQS41
P16 PR32B 3 C RLMO_PLLC_FB_A PR40B 3 C RLMO_PLLC_FB_A
GND GND3 3 GND3 3
N16 PR32A 3 T RLMO_PLLT_FB_A PR40A 3 T RLMO_PLLT_FB_A
N15 PR31B 3 C RLMO_PLLC_IN_A PR39B 3 C RLMO_PLLC_IN_A
M15 PR31A 3 T RLMO_PLLT_IN_A PR39A 3 T RLMO_PLLT_IN_A
M16 PR30B 3 C DI/CSSPIN PR38B 3 C DI/CSSPIN
L16 PR30A 3 T DOUT/CSON PR38A 3 T DOUT/CSON
K16 PR29B 3 C BUSY/SISPI PR37B 3 C BUSY/SISPI
J16 PR29A 3 T D7/SPIDO PR37A 3 T D7/SPID0O
L12 CFG2 3 CFG2 3
L14 CFG1 3 CFG1 3
L13 CFGO 3 CFGO 3
K13 PROGRAMN 3 PROGRAMN 3
L15 CCLK 3 CCLK 3
K15 INITN 3 INITN 3
K14 DONE 3 DONE 3
GND GNDS3 3 GND3 3
H16 PR27B 3 C PR31B 3 C
- - - GND3 3
H15 PR27A 3 T PR31A 3 T
G16 PR26B 3 C PR30B 3 C
G15 PR26A 3 T PR30A 3 T
K12 PR25B 3 C PR29B 3 C
Ji12 PR25A 3 T PR29A 3 T
J14 PR24B 3 C PR28B 3 C
J15 PR24A 3 T RDQS24 PR28A 3 T RDQS28
F16 PR23B 3 C PR27B 3 C
GND GND3 3 GND3 3
F15 PR23A 3 T PR27A 3 T
J13 PR22B 3 C PR26B 3 C
H13 PR22A 3 T PR26A 3 T
H14 PR21B 3 C PR25B 3 C
G14 PR21A 3 T PR25A 3 T
E16 PR20B 3 C PR24B 3 C
E15 PR20A 3 T PR24A 3 T
H12 PR18B 2 C PCLKC2_0 PR22B 2 C PCLKC2_0
GND GND2 2 GND2 2
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LFECP/ECG6, LFECP/EC10, LFECP/EC15 Logic Signal Connections:
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function (Bank|LVDS Function INumber| Function |Bank|LVDS Function Number | Function (Bank|LVDS Function
N22 PR17A 3 T N22 PR26A 3 T N22 PR30A 3 T
N19 PR16B 3 N19 PR25B 3 C N19 PR29B 3 C
N18 PR16A 3 T N18 PR25A 3 T N18 PR29A 3 T
M21 PR15B 3 C M21 PR24B 3 C M21 PR28B 3 C
L20 PR15A 3 T RDQS15 L20 PR24A 3 T RDQS24 L20 PR28A 3 T RDQS28
L21 PR14B 3 C L21 PR23B 3 C L21 PR27B 3 C
GND GND3 3 GND GND3 3 GND GND3 3
M20 PR14A 3 T M20 PR23A 3 T M20 PR27A 3 T
M18 PR13B 3 C M18 PR22B 3 (o} M18 PR26B 3 C
M19 PR13A 3 T M19 PR22A 3 T M19 PR26A 3 T
M22 PR12B 3 C M22 PR21B 3 C M22 PR25B 3 C
L22 PR12A 3 T L22 PR21A 3 T L22 PR25A 3 T
K22 PR11B 3 C K22 PR20B 3 C K22 PR24B 3 C
K21 PR11A 3 T K21 PR20A 3 T K21 PR24A 3 T
J22 PR9B 2 C PCLKC2_0 J22 PR18B 2 C PCLKC2_0 J22 PR22B 2 C PCLKC2_0
GND GND2 2 GND GND2 2 GND GND2 2
J21 PROA 2 T PCLKT2_0 J21 PR18A 2 T PCLKT2_0 J21 PR22A 2 T PCLKT2_0
H22 PR8B 2 C H22 PR17B 2 C H22 PR21B 2 C
H21 PR8A 2 T H21 PR17A 2 T H21 PR21A 2 T
L19 PR7B 2 C L19 PR16B 2 C L19 PR20B 2 C
L18 PR7A 2 T L18 PR16A 2 T L18 PR20A 2 T
K20 PR6B 2 C K20 PR15B 2 C K20 PR19B 2 C
J20 PR6A 2 T RDQS6 J20 PR15A 2 T RDQS15 J20 PR19A 2 T RDQS19
K19 PR5B 2 C K19 PR14B 2 C K19 PR18B 2 C
GND - - GND GND2 2 GND GND2 2
K18 PR5A 2 T K18 PR14A 2 T K18 PR18A 2 T
G22 PR4B 2 C G22 PR13B 2 C G22 PR17B 2 C
F22 PR4A 2 T F22 PR13A 2 T F22 PR17A 2 T
F21 PR3B 2 C F21 PR12B 2 C F21 PR16B 2 C
E22 PR3A 2 T E22 PR12A 2 T E22 PR16A 2 T
E21 NC - E21 PR11B 2 C E21 PR15B 2 C
D22 NC - D22 PR11A 2 T D22 PR15A 2 T
G21 NC - G21 NC - G21 PR14B 2 C
G20 NC - G20 NC - GND GND2 2
GND - - - - - G20 PR14A 2 T
J18 NC - J18 NC - J18 PR13B 2 C
H19 NC - H19 NC - H19 PR13A 2 T
J19 NC - J19 NC - J19 PR12B 2 C
H20 NC - H20 NC - H20 PR12A 2 T
H17 NC - H17 NC - H17 PR11B 2 C
H18 NC - H18 NC - H18 PR11A 2 T
D21 NC - D21 PR9B 2 C |RUMO_PLLC_FB_A] D21 PR9B 2 C |RUMO_PLLC_FB_A
GND - - GND GND2 2 GND GND2 2
Cc22 NC - c22 PR9A 2 T |RUMO_PLLT_FB_AJ C22 PR9A 2 T |RUMO_PLLT_FB_A
G19 NC - G19 PR8B 2 C | RUMO_PLLC_IN_Af G19 PR8B 2 C | RUMO_PLLC_IN_A
G18 NC - G18 PR8A 2 T | RUMO_PLLT_IN_A} G18 PR8A 2 T | RUMO_PLLT_IN_A
F20 NC - F20 PR7B 2 C F20 PR7B 2 C
F19 NC - F19 PR7A 2 T F19 PR7A 2 T
E20 NC - E20 PR6B 2 C E20 PR6B 2 C
D20 NC - D20 PR6A 2 T RDQS6 D20 PR6A 2 T RDQS6
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LFECP/ECG6, LFECP/EC10, LFECP/EC15 Logic Signal Connections:
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function (Bank|LVDS Function INumber| Function |Bank|LVDS Function Number | Function (Bank|LVDS Function
N13 GND - N13 GND - N13 GND -
N14 GND - N14 GND - N14 GND -
N9 GND - N9 GND - N9 GND -
P10 GND - P10 GND - P10 GND -
P11 GND - P11 GND - P11 GND -
P12 GND - P12 GND - P12 GND -
P13 GND - P13 GND - P13 GND -
P14 GND - P14 GND - P14 GND -
P9 GND - P9 GND - P9 GND -
R15 GND - R15 GND - R15 GND -
R8 GND - R8 GND - R8 GND -
J16 VCC - J16 VCC - J16 VCC -
J7 VCC - J7 VCC - J7 VCC -
K16 VCC - K16 VCC - K16 VCC -
K17 VCC - K17 VCC - K17 VCC -
K6 VCC - K6 VCC - K6 VCC -
K7 VCC - K7 VCC - K7 VCC -
L17 VvCC - L17 VCC - L17 VCC -
L6 VCC - L6 VCC - L6 VCC -
M17 VCC - M17 VCC - M17 VvCC -
Mé VCC - M6 VCC - M6 VCC -
N16 VCC - N16 VCC - N16 VCC -
N17 VCC - N17 VCC - N17 VCC -
N6 VCC - N6 VCC - N6 VCC -
N7 VCC - N7 VCC - N7 VCC -
P16 VCC - P16 VCC - P16 VCC -
P7 VCC - P7 VCC - P7 VCC -
G111 VCCIO0 0 G11 VCCIOO0 0 G11 VCCIOO0 0
H10 VCCIOO0 0 H10 VCCIOO0 0 H10 VCCIOO0 0
H11 VCCIOO0 0 H11 VCCIOO0 0 H11 VCCIO0 0
H9 VCCIOO0 0 H9 VCCIOO0 0 H9 VCCIOO0 0
G12 VCCIO1 1 G12 VCCIO1 1 G12 VCCIO1 1
H12 VCCIO1 1 H12 VCCIO1 1 H12 VCCIO1 1
H13 VCCIO1 1 H13 VCCIO1 1 H13 VCCIO1 1
H14 VCCIO1 1 H14 VCCIO1 1 H14 VCCIO1 1
J15 VCCIO2 2 J15 VCCIO2 2 J15 VCCIO2 2
K15 VCCIO2 2 K15 VCCIO2 2 K15 VCCIO2 2
L15 VCCIO2 2 L15 VCCIO2 2 L15 VCCIO2 2
L16 VCCIO2 2 L16 VCCIO2 2 L16 VCCIO2 2
M15 VCCIO3 3 M15 VCCIO3 3 M15 VCCIO3 3
M16 VCCIO3 3 M16 VCCIO3 3 M16 VCCIO3 3
N15 VCCIO3 3 N15 VCCIO3 3 N15 VCCIO3 3
P15 VCCIO3 3 P15 VCCIO3 3 P15 VCCIO3 3
R12 VCCIO4 4 R12 VCCIO4 4 R12 VCCIO4 4
R13 VCCIO4 4 R13 VCCIO4 4 R13 VCCIO4 4
R14 VCCIO4 4 R14 VCCIO4 4 R14 VCCIO4 4
T12 VCCIO4 4 T12 VCCIO4 4 T12 VCCIO4 4
R10 VCCIO5 5 R10 VCCIO5 5 R10 VCCIO5 5
R11 VCCIO5 5 R11 VCCIO5 5 R11 VCCIO5 5
R9 VCCIO5 5 R9 VCCIO5 5 R9 VCCIO5 5
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LatticeECP/EC Family Data Sheet

LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank | LVDS Dual Function Number | Function | Bank | LVDS Function
J14 VCCIO1 1 J14 VCCIO1 1

J15 VCCIO1
J16 VCCIO1
J17 VCCIO1
K17 VCCIO2
K18 VCCIO2
L18 VCCIO2
M18 VCCIO2
N18 VCCIO2
N19 VCCIO2
P18 VCCIO3
P19 VCCIO3
R18 VCCIO3
R19 VCCIO3
T18 VCCIO3
uis VCCIO3
Vi4 VCCIO4
V15 VCCIO4
V16 VCCIO4
V17 VCCIO4
W14 VCCIO4

J15 VCCIO1
J16 VCCIO1
J17 VCCIO1
K17 VCCIO2
K18 VCCIO2
L18 VCCIO2
M18 VCCIO2
N18 VCCIO2
N19 VCCIO2
P18 VCCIO3
P19 VCCIO3
R18 VCCIO3
R19 VCCIO3
T18 VCCIO3
u18 VCCIOS3
Vi4 VCCIO4
V15 VCCIO4
V16 VCCIO4
V17 VCCIO4
W14 VCCIO4

W15 VCCIO4 W15 VCCIO4

V10 VCCIO5
V11 VCCIO5

V10 VCCIO5
V11 VCCIO5

V12 VCCIO5 V12 VCCIO5

V13 VCCIO5
W12 VCCIO5

V13 VCCIO5
W12 VCCIO5

W13 VCCIO5 W13 VCCIO5

P8 VCCIO6 P8 VCCIO6
P9 VCCIO6 P9 VCCIO6
R8 VCCIO6 R8 VCCIO6
R9 VCCIO6 R9 VCCIO6
T9 VCCIO6 T9 VCCIO6
U9 VCCIO6 uo VCCIO6
K9 VCCIO7 K9 VCCIO7
L9 VCCIO7 L9 VCCIO7

M8 VCCIO7 M8 VCCIO7

M9 VCCIO7 M9 VCCIO7

N8 VCCIO7 N8 VCCIO7

N9 VCCIO7

NN NN N No|lo|lo|o|o|o|alalalalo|lo| s s s s s a0 w0 ool p oo oo e e =
NN N[N N N|olo|o|o|lo|o|alala|la|loalal s s a] s b0 0w w| ol o oo 2] s =

N9 VCCIO7

G13 VCCAUX G13 VCCAUX

H20 VCCAUX H20 VCCAUX
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Ordering Information

September 2012 Data Sheet

Part Number Description

LFXXX XX X =X XXXX X

Device Family T— Grade
Lattice EC (FPGA) C = Commercial
Lattice ECP (EC FPGA + DSP Blocks) | = Industrial

Logic Capacity L Package
1*=1.5K LUTs T100 = 100-pin TQFP*
3*=3K LUTs T144 = 144-pin TQFP
6 = 6K LUTs Q208 = 208-pin PQFP
10 = 10K LUTs F256 = 256-ball fpBGA
15 = 15K LUTs F484 = 484-ball fpBGA
20 = 20K LUTs F672 = 672-ball fpBGA
33 =33K LUTs

TN100 = 100-pin Lead-free TQFP*

Supply Voltage TN144 = 144-pin Lead-free TQFP

S = QN208 = 208-pin Lead-free PQFP
FN256 = 256-ball Lead-free fpBGA
FN484 = 484-ball Lead-free fpBGA
FN672 = 672-ball Lead-free fpBGA
Speed
3 = Slowest
4
*Not available in the LatticeECP Family. 5 = Fastest

Ordering Information

Note:pLatticeECP/EC devices are dual marked. For example, the commercial speed grade LFEC20E-4F484C is
also marked with industrial grade -3I (LFEC20E-3F484l). The commercial grade is one speed grade faster than the
associated dual mark industrial grade. The slowest commercial speed grade does not have industrial markings.
The markings appear as follows:

LFEC20E-
4F484C-3

Datecode

© 2012 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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- Ordering Information
s LATTICE LatticeECP/EC Family Data Sheet

Lead-Free Packaging
LatticeEC Commercial

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC1E-3QN208C 112 -3 Lead-Free PQFP 208 COM 1.5K
LFEC1E-4QN208C 112 -4 Lead-Free PQFP 208 COM 1.5K
LFEC1E-5QN208C 112 -5 Lead-Free PQFP 208 COM 1.5K
LFEC1E-3TN144C 97 -3 Lead-Free TQFP 144 COM 1.5K
LFEC1E-4TN144C 97 -4 Lead-Free TQFP 144 COM 1.5K
LFEC1E-5TN144C 97 -5 Lead-Free TQFP 144 COM 1.5K
LFEC1E-3TN100C 67 -3 Lead-Free TQFP 100 COM 1.5K
LFEC1E-4TN100C 67 -4 Lead-Free TQFP 100 COM 1.5K
LFEC1E-5TN100C 67 -5 Lead-Free TQFP 100 COM 1.5K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC3E-3FN256C 160 -3 Lead-Free fpBGA 256 COM 3.1K
LFEC3E-4FN256C 160 -4 Lead-Free fpBGA 256 COM 3.1K
LFEC3E-5FN256C 160 -5 Lead-Free fpBGA 256 COM 3.1K
LFEC3E-3QN208C 145 -3 Lead-Free PQFP 208 COM 3.1K
LFEC3E-4QN208C 145 -4 Lead-Free PQFP 208 COM 3.1K
LFEC3E-5QN208C 145 -5 Lead-Free PQFP 208 COM 3.1K
LFEC3E-3TN144C 97 -3 Lead-Free TQFP 144 COM 3.1K
LFEC3E-4TN144C 97 -4 Lead-Free TQFP 144 COM 3.1K
LFEC3E-5TN144C 97 -5 Lead-Free TQFP 144 COM 3.1K
LFEC3E-3TN100C 67 -3 Lead-Free TQFP 100 COM 3.1K
LFEC3E-4TN100C 67 -4 Lead-Free TQFP 100 COM 3.1K
LFEC3E-5TN100C 67 -5 Lead-Free TQFP 100 COM 3.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC6E-3FN484C 224 -3 Lead-Free fpBGA 484 COM 6.1K
LFEC6E-4FN484C 224 -4 Lead-Free fpBGA 484 COM 6.1K
LFEC6E-5FN484C 224 -5 Lead-Free fpBGA 484 COM 6.1K
LFEC6E-3FN256C 195 -3 Lead-Free fpBGA 256 COM 6.1K
LFEC6E-4FN256C 195 -4 Lead-Free fpBGA 256 COM 6.1K
LFEC6E-5FN256C 195 -5 Lead-Free fpBGA 256 COM 6.1K
LFEC6E-3QN208C 147 -3 Lead-Free PQFP 208 COM 6.1K
LFEC6E-4QN208C 147 -4 Lead-Free PQFP 208 COM 6.1K
LFEC6E-5QN208C 147 -5 Lead-Free PQFP 208 COM 6.1K
LFEC6E-3TN144C 97 -3 Lead-Free TQFP 144 COM 6.1K
LFEC6E-4TN144C 97 -4 Lead-Free TQFP 144 COM 6.1K
LFEC6E-5TN144C 97 -5 Lead-Free TQFP 144 COM 6.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC10E-3FN484C 288 -3 Lead-Free fpBGA 484 COM 10.2K
LFEC10E-4FN484C 288 -4 Lead-Free fpBGA 484 COM 10.2K
LFEC10E-5FN484C 288 -5 Lead-Free fpBGA 484 COM 10.2K
LFEC10E-3FN256C 195 -3 Lead-Free fpBGA 256 COM 10.2K
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LatticeEC Commercial (Continued)

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC10E-4FN256C 195 -4 Lead-Free fpBGA 256 CcOoM 10.2K
LFEC10E-5FN256C 195 -5 Lead-Free fpBGA 256 CcOoM 10.2K
LFEC10E-3QN208C 147 -3 Lead-Free PQFP 208 COM 10.2K
LFEC10E-4QN208C 147 -4 Lead-Free PQFP 208 COM 10.2K
LFEC10E-5QN208C 147 -5 Lead-Free PQFP 208 COM 10.2K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC15E-3FN484C 352 -3 Lead-Free fpBGA 484 COM 15.3K
LFEC15E-4FN484C 352 -4 Lead-Free fpBGA 484 COM 15.3K
LFEC15E-5FN484C 352 -5 Lead-Free fpBGA 484 COM 15.3K
LFEC15E-3FN256C 195 -3 Lead-Free fpBGA 256 COM 15.3K
LFEC15E-4FN256C 195 -4 Lead-Free fpBGA 256 COM 15.3K
LFEC15E-5FN256C 195 -5 Lead-Free fpBGA 256 COM 15.3K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC20E-3FN672C 400 -3 Lead-Free fpBGA 672 COM 19.7K
LFEC20E-4FN672C 400 -4 Lead-Free fpBGA 672 COM 19.7K
LFEC20E-5FN672C 400 -5 Lead-Free fpBGA 672 COM 19.7K
LFEC20E-3FN484C 360 -3 Lead-Free fpBGA 484 COM 19.7K
LFEC20E-4FN484C 360 -4 Lead-Free fpBGA 484 COM 19.7K
LFEC20E-5FN484C 360 -5 Lead-Free fpBGA 484 COM 19.7K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC33E-3FN672C 496 -3 Lead-Free fpBGA 672 COM 32.8K
LFEC33E-4FN672C 496 -4 Lead-Free fpBGA 672 COM 32.8K
LFEC33E-5FN672C 496 -5 Lead-Free fpBGA 672 COM 32.8K
LFEC33E-3FN484C 360 -3 Lead-Free fpBGA 484 COM 32.8K
LFEC33E-4FN484C 360 -4 Lead-Free fpBGA 484 COM 32.8K
LFEC33E-5FN484C 360 -5 Lead-Free fpBGA 484 COM 32.8K
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