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Architecture

September 2012 Data Sheet

Architecture Overview

The LatticeECP-DSP and LatticeEC architectures contain an array of logic blocks surrounded by Programmable I/
O Cells (PIC). Interspersed between the rows of logic blocks are rows of sysMEM Embedded Block RAM (EBR), as
shown in Figures 2-1 and 2-2. In addition, LatticeECP-DSP supports an additional row of DSP blocks, as shown in
Figure 2-2.

There are two kinds of logic blocks, the Programmable Functional Unit (PFU) and Programmable Functional unit
without RAM/ROM (PFF). The PFU contains the building blocks for logic, arithmetic, RAM, ROM and register func-
tions. The PFF block contains building blocks for logic, arithmetic and ROM functions. Both PFU and PFF blocks
are optimized for flexibility, allowing complex designs to be implemented quickly and efficiently. Logic Blocks are
arranged in a two-dimensional array. Only one type of block is used per row. The PFU blocks are used on the out-
side rows. The rest of the core consists of rows of PFF blocks interspersed with rows of PFU blocks. For every
three rows of PFF blocks there is a row of PFU blocks.

Each PIC block encompasses two PIOs (PIO pairs) with their respective sysl/O interfaces. PIO pairs on the left and
right edges of the device can be configured as LVDS transmit/receive pairs. sysMEM EBRs are large dedicated fast
memory blocks. They can be configured as RAM or ROM.

The PFU, PFF, PIC and EBR Blocks are arranged in a two-dimensional grid with rows and columns as shown in
Figure 2-1. The blocks are connected with many vertical and horizontal routing channel resources. The place and
route software tool automatically allocates these routing resources.

At the end of the rows containing the sysMEM Blocks are the sysCLOCK Phase Locked Loop (PLL) Blocks. These
PLLs have multiply, divide and phase shifting capability; they are used to manage the phase relationship of the
clocks. The LatticeECP/EC architecture provides up to four PLLs per device.

Every device in the family has a JTAG Port with internal Logic Analyzer (ispTRACY) capability. The sysCONFIG™
port which allows for serial or parallel device configuration. The LatticeECP/EC devices use 1.2V as their core volt-
age.
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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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PFU and PFF Blocks

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

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

Figure 2-3. PFU Diagram
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Each slice contains two LUT4 lookup tables feeding two registers (programmed to be in FF or Latch mode), and
some associated logic that allows the LUTs to be combined to perform functions such as LUT5, LUT6, LUT7 and
LUTS8. There is control logic to perform set/reset functions (programmable as synchronous/asynchronous), clock
select, chip-select and wider RAM/ROM functions. Figure 2-4 shows an overview of the internal logic of the slice.
The registers in the slice can be configured for positive/negative and edge/level clocks.

There are 14 input signals: 13 signals from routing and one from the carry-chain (from adjacent slice or PFU).
There are 7 outputs: 6 to routing and one to carry-chain (to adjacent PFU). Table 2-1 lists the signals associated
with each slice.
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For further information about the sysDSP block, please see the list of technical information at the end of this data
sheet.

Programmable 1/O Cells (PIC)

Each PIC contains two PIOs connected to their respective sysl/O Buffers which are then connected to the PADs as
shown in Figure 2-24. The PIO Block supplies the output data (DO) and the Tri-state control signal (TO) to sysl/O
buffer, and receives input from the buffer.

Figure 2-24. PIC Diagram
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Two adjacent PIOs can be joined to provide a differential I/O pair (labeled as “T” and “C”) as shown in Figure 2-25.
The PAD Labels “T” and “C” distinguish the two PIOs. Only the PIO pairs on the left and right edges of the device
can be configured as LVDS transmit/receive pairs.

One of every 16 PIOs contains a delay element to facilitate the generation of DQS signals. The DQS signal feeds
the DQS bus which spans the set of 16 PIOs. Figure 2-25 shows the assignment of DQS pins in each set of 16
PIOs. The exact DQS pins are shown in a dual function in the Logic Signal Connections table at the end of this data
sheet. Additional detail is provided in the Signal Descriptions table at the end of this data sheet. The DQS signal
from the bus is used to strobe the DDR data from the memory into input register blocks. This interface is designed
for memories that support one DQS strobe per eight bits of data.
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DC and Switching Characteristics
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sysl/O Single-Ended DC Electrical Characteristics

Input/Output ViL Vin VoL Max. | Voy Min. lot” lon'
Standard Min. (V)| Max. (V) Min. (V) |Max. (V) (V) (V) (mA) (mA)
20,16, 12, | -20, -16, -12,
LVCMOS 3.3 -0.3 0.8 2.0 3.6 04 | Vecio-04 8, 4 -8, -4
02 | Veoo-02 0.1 -0.1
20,16, 12, | -20, -16, -12,
LVTTL -0.3 0.8 2.0 3.6 04 | Vecio-04 8, 4 -8, -4
02 | Veoo-02 0.1 -0.1
20,16, 12, | -20, -16, 12,
LVCMOS 2.5 -0.3 0.7 17 3.6 04 | Vecio-04 8,4 -8, -4
02 | Vgoo-02 0.1 -0.1
04 | Vooio-04 | 16,12,8,4 | -16,-12,-8, -4
LVCMOS 1.8 0.3 | 0.35Vggio | 0.65Veeio | 3.6
02 | Veoo-02 0.1 -0.1
LVCMOS 1.5 0.3 | 0.35Vggio | 0.65Vecio | 3.6 04 | Vocio-04 8.4 8 4
02 | Veoo-02 0.1 -0.1
04 | Vooo-04 6,2 6, 2
LVCMOS 1.2 03 | 035Vge | 0.65Vce 3.6
02 | Vgoo-02 0.1 -0.1
PCI 203 | 03Vooo | 05Vecio | 36 | 0.1Veoio | 0.9Vceo 15 0.5
SSTL3 class | 03 | VRer-02 | VRer+02 | 356 07 | Veoo- 1.1 8 -8
SSTL3 class Il 03 | VRer-02 | VRer+02 | 3.6 05 | Veoio-0.9 16 16
SSTL2 class | 03 | Vper-0.18 | Vper +0.18 | 3.6 054 |Vogio-0.62 7.6 76
SSTL2 class Il 03 |Vper-0.18 | VRer + 0.18 | 3.6 035 |Vogio- 043 15.2 15.2
SSTL18 class | 0.3 |Vper - 0.125|Vper + 0.125| 3.6 04 | Veoio-04 6.7 6.7
HSTL15 class | 03 | VRer-0.1 | VRer+0.1 | 356 04 | Vooo-04 8 -8
HSTLi5class Il | -0.3 | Ver-01 | VRer+0.1 | 3.6 04 | Vooo-04 24 8
HSTL18 class | 03 | Vaer-0.1 | VRer+0.1 | 3.6 04 | Veoio-04 9.6 9.6
HSTL18classIl | -03 | VRer-0.1 | VRer+0.1 | 3.6 04 | Vooo-04 16 -16
HSTL18class Il | -0.3 | Vmer-0.1 | Vaer+0.1 | 3.6 04 | Vooo-04 24 8

1. The average DC current drawn by 1/Os between GND connections, or between the last GND in an I/O bank and the end of an 1/O bank, as
shown in the logic signal connections table shall not exceed n * 8mA. Where n is the number of I1/Os between bank GND connections or
between the last GND in a bank and the end of a bank.
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BLVDS

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

Figure 3-2. BLVDS Multi-point Output Example

Heavily loaded backplane, effective Zo ~ 45 to 90 ohms differential

2.5V 2.5V
100 45.90 ohms, +/-1% 45-90 ohms, +- 1% 100
— A\ >—e—{[1—¢ [F—e—<AN—
2.5V 2.5V
100 100
IT1 Py IT1
[ N5 'll ll vyl
— 1
|- [ .| .|
i : o [ — ;I>—

Table 3-2. BLVDS DC Conditions’

Over Recommended Operating Conditions

Typical

Parameter Description Zo=45 | Zo=90 Units
Zout Output impedance 100 100 ohm
RrLerT Left end termination 45 90 ohm
RTRIGHT Right end termination 45 90 ohm
VoH Output high voltage 1.375 1.48 \
VoL Output low voltage 1.125 1.02 \
Vobp Output differential voltage 0.25 0.46 \'%
Vem Output common mode voltage 1.25 1.25 \
Ibc DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.
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Typical Building Block Function Performance
Pin-to-Pin Performance (LVCMOS25 12mA Drive)

Function ‘ -5 Timing ‘ Units
Basic Functions
16-bit decoder 5.5 ns
32-bit decoder 6.9 ns
64-bit decoder 71 ns
4:1 MUX 4.3 ns
8:1 MUX 4.7 ns
16:1 MUX 5.0 ns
32:1 MUX 5.5 ns
Register-to-Register Performance’

Function ‘ -5 Timing Units
Basic Functions
16 bit decoder 410 MHz
32 bit decoder 283 MHz
64 bit decoder 272 MHz
4:1 MUX 613 MHz
8:1 MUX 565 MHz
16:1 MUX 526 MHz
32:1 MUX 442 MHz
8-bit adder 363 MHz
16-bit adder 353 MHz
64-bit adder 196 MHz
16-bit counter 414 MHz
32-bit counter 317 MHz
64-bit counter 216 MHz
64-bit accumulator 178 MHz
Embedded Memory Functions
256x36 Single Port RAM 280 MHz
512x18 True-Dual Port RAM 280 MHz
Distributed Memory Functions
16x2 Single Port RAM 460 MHz
64x2 Single Port RAM 375 MHz
128x4 Single Port RAM 294 MHz
32x2 Pseudo-Dual Port RAM 392 MHz
64x4 Pseudo-Dual Port RAM 332 MHz
DSP Function?
9x9 Pipelined Multiply/Accumulate 242 MHz
18x18 Pipelined Multiply/Accumulate 238 MHz
36x36 Pipelined Multiply 235 MHz

1. These timing numbers were generated using the ispLEVER design tool. Exact performance may vary with design and tool version. The tool
uses internal parameters that have been characterized but are not tested on every device.

2. Applies to LatticeECP devices only.
Timing v.G 0.30
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LFEC1, LFEC3, LFECP/EC6 Logic Signal Connections: 144 TQFP (Cont.)

LFEC1 LFEC3 LFECP6/EC6
Pin LvD LVvD LVD
Number | Pin Function |Bank| S Dual Function }Pin Function|Bank| S Dual Function Pin Function | Bank| S Dual Function
50 PB8B 5 C VREF1_5 PB16B 5 C VREF1_5 PB16B 5 o] VREF1_5
51 PB9A 5 T PCLKT5_0 PB17A 5 T PCLKT5_0 PB17A 5 T PCLKT5_0
52 GND5 5 GND5 5 GND5 5
53 PB9B 5 C PCLKC5_0 PB17B 5 C PCLKC5_0 PB17B 5 (o] PCLKC5_0
54 VCCAUX - VCCAUX - VCCAUX -
55 VCCIO4 4 VCCIO4 4 VCCIO4 4
56 PB10A 4 T WRITEN PB18A 4 T WRITEN PB18A 4 T WRITEN
57 PB10B 4 o] CS1N PB18B 4 C CS1N PB18B 4 o] CS1N
58 PB11A 4 T VREF1_4 PB19A 4 T VREF1_4 PB19A 4 T VREF1_4
59 PB11B 4 o] CSN PB19B 4 C CSN PB19B 4 C CSN
60 PB12A 4 T VREF2_4 PB20A 4 T VREF2_4 PB20A 4 T VREF2_4
61 PB12B 4 C DO/SPID7 PB20B 4 C DO/SPID7 PB20B 4 o] DO/SPID7
62 PB13A 4 T D2/SPID5 PB21A 4 T D2/SPID5 PB21A 4 T D2/SPID5
63 GND4 4 GND4 4 GND4 4
64 PB13B 4 C D1/SPID6 PB21B 4 C D1/SPID6 PB21B 4 (o] D1/SPID6
65 PB14A 4 T BDQS14 PB22A 4 T BDQS22 PB22A 4 T BDQS22
66 PB14B 4 C D3/SPID4 PB22B 4 C D3/SPID4 PB22B 4 C D3/SPID4
67 PB15A 4 T PB23A 4 T PB23A 4 T
68 PB15B 4 C D4/SPID3 PB23B 4 C D4/SPID3 PB23B 4 (o] D4/SPID3
69 PB16B 4 D5/SPID2 PB24B 4 D5/SPID2 PB24B 4 D5/SPID2
70 PB17B 4 D6/SPID1 PB25B 4 D6/SPID1 PB25B 4 D6/SPID1
71 VCCIO4 4 VCCIO4 4 VCCIO4 4
70% GND3 B GND3 } GND3 )
GND4 GND4 GND4
73 VCCIO3 3 VCCIO3 3 VCCIO3 3
74 PR14A 3 VREF1_3 PR18A 3 VREF1_3 PR27A 3 VREF1_3
75 PR12B 3 C PR16B 3 C PR25B 3 Cc
76 PR12A 3 T PR16A 3 T PR25A 3 T
77 PR11B 3 C PR15B 3 C PR24B 3 Cc
78 PR11A 3 T RDQS11 PR15A 3 T RDQS15 PR24A 3 T RDQS24
79 PR10B 3 C |RLMO_PLLC_FB_A PR14B 3 C |[RLMO_PLLC_FB_A PR23B 3 C |RLMO_PLLC_FB_A
80 GND3 3 GND3 3 GND3 3
81 PR10A 3 T | RLMO_PLLT_FB_A PR14A 3 T | RLMO_PLLT_FB_A PR23A 3 T | RLMO_PLLT_FB_A
82 PR9B 3 C | RLMO_PLLC_IN_A PR13B 3 C | RLMO_PLLC_IN_A PR22B 3 C | RLMO_PLLC_IN_A
83 PR9A 3 T | RLMO_PLLT_IN_A PR13A 3 T | RLMO_PLLT_IN_A PR22A 3 T | RLMO_PLLT_IN_A
84 VCCIO3 3 VCCIO3 3 VCCIO3 3
85 PR8B 3 o] DI/CSSPIN PR12B 3 o] DI/CSSPIN PR21B 3 C DI/CSSPIN
86 PR8A 3 T DOUT/CSON PR12A 3 T DOUT/CSON PR21A 3 T DOUT/CSON
87 PR7B 3 o] BUSY/SISPI PR11B 3 o] BUSY/SISPI PR20B 3 C BUSY/SISPI
88 PR7A 3 T D7/SPIDO PR11A 3 T D7/SPIDO PR20A 3 T D7/SPIDO
89 CFG2 3 CFG2 3 CFG2 3
90 CFG1 3 CFG1 3 CFG1 3
91 CFGO 3 CFGO 3 CFGO 3
92 VCC - VCC - VCC -
93 PROGRAMN | 3 PROGRAMN | 3 PROGRAMN | 3
94 CCLK 3 CCLK 3 CCLK 3
95 INITN 3 INITN 3 INITN 3
96 GND - GND - GND -
97 DONE 3 DONE 3 DONE 3
98 GND - GND - GND -
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LFECP/ECG6, LFECP/EC10 Logic Signal Connections: 208 PQFP (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
43 PL24A 6 T LDQS24 PL33A 6 T LDQS33
44 PL24B 6 C PL33B 6 C
45 PL25A 6 T PL34A 6 T
46 PL25B 6 C PL34B 6 C
47 PL26A 6 T PL35A 6 T
48 PL26B 6 C PL35B 6 C
49 PL27A 6 T VREF1_6 PL36A 6 T VREF1_6
50 PL27B 6 C VREF2_6 PL36B 6 C VREF2_6
51 VCCIO6 6 VCCIO6 6
5o GND5 ) GND5 )
GND6 GND6
53 VCCIO5 5 VCCIO5 5
54 PB2A 5 T PB2A 5 T
55 PB2B 5 C PB2B 5 C
56 PB3A 5 T PB3A 5 T
57 PB3B 5 C PB3B 5 C
58 PB4A 5 T PB4A 5 T
59 PB4B 5 C PB4B 5 C
60 PB5A 5 T PB5A 5 T
61 PB5B 5 C PB5B 5 C
62 PB6A 5 T BDQS6 PB6A 5 T BDQS6
63 PB6B 5 C PB6B 5 C
64 VCCIO5 5 VCCIO5 5
65 PB10A 5 T PB18A 5 T
66 PB10B 5 C PB18B 5 C
67 PB11A 5 T PB19A 5 T
68 PB11B 5 C PB19B 5 C
69 PB12A 5 T PB20A 5 T
70 PB12B 5 C PB20B 5 C
71 PB13A 5 T PB21A 5 T
72 GND5 5 GND5 5
73 PB13B 5 C PB21B 5 C
74 VCCIO5 5 VCCIO5 5
75 PB14A 5 T BDQS14 PB22A 5 T BDQS22
76 PB14B 5 C PB22B 5 C
77 PB15A 5 T PB23A 5 T
78 PB15B 5 C PB23B 5 C
79 PB16A 5 T VREF2_5 PB24A 5 T VREF2_5
80 PB16B 5 C VREF1_5 PB24B 5 C VREF1_5
81 PB17A 5 T PCLKT5_0 PB25A 5 T PCLKT5_0
82 GND5 5 GND5 5
83 PB17B 5 C PCLKC5_0 PB25B 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
N16 PR14A 3 T RLMO_PLLT_FB_A PR23A 3 T RLMO_PLLT_FB_A
N15 PR13B 3 C RLMO_PLLC_IN_A PR22B 3 C RLMO_PLLC_IN_A
M15 PR13A 3 T RLMO_PLLT_IN_A PR22A 3 T RLMO_PLLT_IN_A
M16 PR12B 3 C DI/CSSPIN PR21B 3 C DI/CSSPIN
L16 PR12A 3 T DOUT/CSON PR21A 3 T DOUT/CSON
K16 PR11B 3 C BUSY/SISPI PR20B 3 C BUSY/SISPI
J16 PR11A 3 T D7/SPIDO PR20A 3 T D7/SPIDO
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
- - GNDS3 3

H16 NC - PR18B 3 C
H15 NC - PR18A 3 T
G16 NC - PR17B 3 C
G15 NC - PR17A 3 T
K12 NC - PR16B 3 C
Ji12 NC - PR16A 3 T
J14 NC - PR15B 3 C
J15 NC - PR15A 3 T RDQS15
F16 NC - PR14B 3 C

- - - GND3 3
F15 NC - PR14A 3 T
J13 NC - PR13B 3 C
H13 NC - PR13A 3 T
H14 NC - PR12B 3 C
G14 NC - PR12A 3 T
E16 NC - PR11B 3 C
E15 NC - PR11A 3 T
H12 PR9B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0
GND GND2 2 GND2
G12 PR9A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0
G13 PR8B 2 C PR8B 2 C
F13 PR8A 2 T PR8A 2 T
F12 PR7B 2 C PR7B 2 C
E13 PR7A 2 T PR7A 2 T
D16 PR6B 2 C PR6B 2 C
D15 PR6A 2 T RDQS6 PR6A 2 T RDQS6
F14 PR5B 2 C PR5B 2 C
E14 PR5A 2 T PR5A 2 T
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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
GND GND5 5 GND GND5 5 GND GND5 5
V7 NC - V7 PB2A 5 T V7 PB2A 5 T
T6 NC - T6 PB2B 5 C T6 PB2B 5 C
V8 NC - V8 PB3A 5 T V8 PB3A 5 T
u7 NC - u7 PB3B 5 C u7 PB3B 5 C
W5 NC - W5 PB4A 5 T W5 PB4A 5 T
ue NC - ue PB4B 5 C ue PB4B 5 C
AA3 NC - AA3 PB5A 5 T AA3 PB5A 5 T
AB3 NC - AB3 PB5B 5 (o} AB3 PB5B 5 C
Y6 NC - Y6 PB6A 5 T BDQS6 Yé PB6A 5 T BDQS6
V6 NC - V6 PB6B 5 C V6 PB6B 5 C
AA5 NC - AA5 PB7A 5 T AA5 PB7A 5 T
W6 NC - W6 PB7B 5 C W6 PB7B 5 C
Y5 NC - Y5 PB8A 5 T Y5 PB8A 5 T
Y4 NC - Y4 PB8B 5 C Y4 PB8B 5 C
AA4 NC - AA4 PB9A 5 T AA4 PB9A 5 T
GND - - GND GND5 5 GND GND5 5
AB4 NC - AB4 PB9B 5 C AB4 PB9B 5 C
Y7 PB2A 5 T Y7 PB10A 5 T Y7 PB10A 5 T
w8 PB2B 5 C w8 PB10B 5 C w8 PB10B 5 C
W7 PB3A 5 T w7 PB11A 5 T W7 PB11A 5 T
us PB3B 5 C us PB11B 5 (o} us PB11B 5 C
W9 PB4A 5 T w9 PB12A 5 T W9 PB12A 5 T
U9 PB4B 5 C U9 PB12B 5 C U9 PB12B 5 C
Y8 PB5A 5 T Y8 PB13A 5 T Y8 PB13A 5 T
GND - - GND GND5 5 GND GND5 5
Y9 PB5B 5 C Y9 PB13B 5 C Y9 PB13B 5 C
V9 PB6A 5 T BDQS6 V9 PB14A 5 T BDQS14 V9 PB14A 5 T BDQS14
T9 PB6B 5 C T9 PB14B 5 C T9 PB14B 5 C
W10 PB7A 5 T W10 PB15A 5 T W10 PB15A 5 T
u10 PB7B 5 C ut1o PB15B 5 C u1o PB15B 5 C
V10 PB8A 5 T V10 PB16A 5 T V10 PB16A 5 T
T10 PB8B 5 C T10 PB16B 5 (o} T10 PB16B 5 C
AA6 PB9A 5 T AA6 PB17A 5 T AA6 PB17A 5 T
GND GND5 5 GND GND5 5 GND GND5 5
AB5 PB9B 5 C AB5 PB17B 5 C AB5 PB17B 5 C
AA8 PB10A 5 T AA8 PB18A 5 T AA8 PB18A 5 T
AA7 PB10B 5 C AA7 PB18B 5 C AA7 PB18B 5 C
AB6 PB11A 5 T AB6 PB19A 5 T AB6 PB19A 5 T
AB7 PB11B 5 C AB7 PB19B 5 C AB7 PB19B 5 C
Y10 PB12A 5 T Y10 PB20A 5 T Y10 PB20A 5 T
W11 PB12B 5 C W11 PB20B 5 C W11 PB20B 5 C
AB8 PB13A 5 T AB8 PB21A 5 T AB8 PB21A 5 T
GND GND5 5 GND GND5 5 GND GND5 5
AB9 PB13B 5 C AB9 PB21B 5 (o} AB9 PB21B 5 C
AA10 PB14A 5 T BDQS14 AA10 PB22A 5 T BDQS22 AA10 PB22A 5 T BDQS22
AA9 PB14B 5 C AA9 PB22B 5 (o} AA9 PB22B 5 C
Y11 PB15A 5 T Y11 PB23A 5 T Y11 PB23A 5 T
AA11 PB15B 5 C AA11 PB23B 5 (¢} AA11 PB23B 5 C
Vi1 PB16A 5 T VREF2_5 Vi1 PB24A 5 T VREF2_5 Vi1 PB24A 5 T VREF2_5
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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
F14 PT23B 1 C F14 PT31B 1 C F14 PT31B 1
D14 PT23A 1 T D14 PT31A 1 T D14 PT31A 1 T
E13 PT22B 1 C E13 PT30B 1 C E13 PT30B 1 C
G13 PT22A 1 T TDQS22 G13 PT30A 1 T TDQS30 G13 PT30A 1 T TDQS30
Al12 PT21B 1 C A12 PT29B 1 C A12 PT29B 1 C
GND GND1 1 GND GND1 1 GND GND1 1
B12 PT21A 1 T B12 PT29A 1 T B12 PT29A 1 T
F13 PT20B 1 C F13 PT28B 1 (o} F13 PT28B 1 C
D13 PT20A 1 T D13 PT28A 1 T D13 PT28A 1 T
F12 PT19B 1 C VREF2_1 F12 PT27B 1 (o} VREF2_1 F12 PT27B 1 C VREF2_1
D12 PT19A 1 T VREF1_1 D12 PT27A 1 T VREF1_1 D12 PT27A 1 T VREF1_1
F11 PT18B 1 C F11 PT26B 1 C F11 PT26B 1 C
Cc12 PT18A 1 T c12 PT26A 1 T C12 PT26A 1 T
A1 PT17B 0 C PCLKCO_0 A1 PT25B 0 C PCLKCO_0 A1 PT25B 0 C PCLKCO_0
GND GNDO 0 GND GNDO 0 GND GNDO 0
A10 PT17A 0 T PCLKTO_0 A10 PT25A 0 T PCLKTO_0 A10 PT25A 0 T PCLKTO_O
E12 PT16B 0 C VREF1_0 E12 PT24B 0 C VREF1_0 E12 PT24B 0 C VREF1_0
E11 PT16A 0 T VREF2_0 E11 PT24A 0 T VREF2_0 E11 PT24A 0 T VREF2_0
B11 PT15B 0 C B11 PT23B 0 C B11 PT23B 0 C
C11 PT15A 0 T C11 PT23A 0 T C11 PT23A 0 T
B9 PT14B 0 C B9 PT22B 0 C B9 PT22B 0 C
B10 PT14A 0 T TDQS14 B10 PT22A 0 T TDQS22 B10 PT22A 0 T TDQS22
A9 PT13B 0 C A9 PT21B 0 (o} A9 PT21B 0 C
GND GNDO 0 GND GNDO 0 GND GNDO 0
A8 PT13A 0 T A8 PT21A 0 T A8 PT21A 0 T
D11 PT12B 0 C D11 PT20B 0 C D11 PT20B 0 C
C10 PT12A 0 T Cc10 PT20A 0 T C10 PT20A 0 T
A7 PT11B 0 C A7 PT19B 0 C A7 PT19B 0 C
A6 PT11A 0 T A6 PT19A 0 T A6 PT19A 0 T
B7 PT10B 0 C B7 PT18B 0 C B7 PT18B 0 C
B8 PT10A 0 T B8 PT18A 0 T B8 PT18A 0 T
A5 PT9B 0 C A5 PT17B 0 C A5 PT17B 0 C
GND GNDO 0 GND GNDO 0 GND GNDO 0
B6 PT9A 0 T B6 PT17A 0 T B6 PT17A 0 T
G10 PT8B 0 C G10 PT16B 0 (o} G10 PT16B 0 C
E10 PT8A 0 T E10 PT16A 0 T E10 PT16A 0 T
F10 PT7B 0 C F10 PT15B 0 C F10 PT15B 0 C
D10 PT7A 0 T D10 PT15A 0 T D10 PT15A 0 T
G9 PT6B 0 C G9 PT14B 0 C G9 PT14B 0 C
E9 PT6A 0 T TDQS6 E9 PT14A 0 T TDQS14 E9 PT14A 0 T TDQS14
Cc9 PT5B 0 C C9 PT13B 0 (o} C9 PT13B 0 C
GND - - GND GNDO 0 GND GNDO 0
C8 PT5A 0 T C8 PT13A 0 T Cc8 PT13A 0 T
F9 PT4B 0 C F9 PT12B 0 C F9 PT12B 0 C
D9 PT4A 0 T D9 PT12A 0 T D9 PT12A 0 T
F8 PT3B 0 C F8 PT11B 0 (o} F8 PT11B 0 C
D7 PT3A 0 T D7 PT11A 0 T D7 PT11A 0 T
D8 PT2B 0 C D8 PT10B 0 C D8 PT10B 0 C
c7 PT2A 0 T c7 PT10A 0 T Cc7 PT10A 0 T
GND GNDO 0 GND GNDO 0 GND GNDO 0
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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
T VCCIO5 5 T VCCIO5 5 T VCCIO5 5
M7 VCCIO6 6 M7 VCCIO6 6 M7 VCCIO6 6
M8 VCCIO6 6 M8 VCCIO6 6 M8 VCCIO6 6
N8 VCCIO6 6 N8 VCCIO6 6 N8 VCCIO6 6
P8 VCCIO6 6 P8 VCCIO6 6 P8 VCCIO6 6
J8 VCCIO7 7 J8 VCCIO7 7 J8 VCCIO7 7
K8 VCCIO7 7 K8 VCCIO7 7 K8 VCCIO7 7
L7 VCCIO7 7 L7 VCCIO7 7 L7 VCCIO7 7
L8 VCCIO7 7 L8 VCCIO7 7 L8 VCCIO7 7
G15 VCCAUX - G15 VCCAUX - G15 VCCAUX -
G16 VCCAUX - G16 VCCAUX - G16 VCCAUX -
G7 VCCAUX - G7 VCCAUX - G7 VCCAUX -
G8 VCCAUX - G8 VCCAUX - G8 VCCAUX -
H16 VCCAUX - H16 VCCAUX - H16 VCCAUX -
H7 VCCAUX - H7 VCCAUX - H7 VCCAUX -
R16 VCCAUX - R16 VCCAUX - R16 VCCAUX -
R7 VCCAUX - R7 VCCAUX - R7 VCCAUX -
T15 VCCAUX - T15 VCCAUX - T15 VCCAUX -
T16 VCCAUX - T16 VCCAUX - T16 VCCAUX -
T7 VCCAUX - T7 VCCAUX - T7 VCCAUX -
T8 VCCAUX - T8 VCCAUX - T8 VCCAUX -
J6 VCC - J6 VCC - J6 VCC -
J17 VCC - J17 VCC - J17 VCC -
P6 VCC - P6 VCC - P6 VCC -
P17 VCC - P17 VCC - P17 VCC -
A2 NC - A2 NC - A2 NC -
AB2 NC - AB2 NC - AB2 NC -
A21 NC - A21 NC - A21 NC -
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function
N22 PR30A 3 T N22 PR42A 3 T
N19 PR29B 3 C N19 PR41B 3 C
N18 PR29A 3 T N18 PR41A 3 T
M21 PR28B 3 C M21 PR40B 3 C
L20 PR28A 3 T RDQS28 L20 PR40A 3 T RDQS40
L21 PR27B 3 C L21 PR39B 3 C
GND GND3 3 GND GND3 3
M20 PR27A 3 T M20 PR39A 3 T
M18 PR26B 3 C M18 PR38B 3 C
M19 PR26A 3 T M19 PR38A 3 T
M22 PR25B 3 C M22 PR37B 3 C
L22 PR25A 3 T L22 PR37A 3 T
K22 PR24B 3 C K22 PR36B 3 C
K21 PR24A 3 T K21 PR36A 3 T
J22 PR22B 2 C PCLKC2_0 J22 PR34B 2 C PCLKC2_0
GND GND2 2 GND GND2 2
J21 PR22A 2 T PCLKT2_0 J21 PR34A 2 T PCLKT2_0
H22 PR21B 2 C H22 PR33B 2 C
H21 PR21A 2 T H21 PR33A 2 T
L19 PR20B 2 C L19 PR32B 2 C
L18 PR20A 2 T L18 PR32A 2 T
K20 PR19B 2 C K20 PR31B 2 C
J20 PR19A 2 T RDQS19 J20 PR31A 2 T RDQS31
K19 PR18B 2 C K19 PR30B 2 C
GND GND2 2 GND GND2 2
K18 PR18A 2 T K18 PR30A 2 T
G22 PR17B 2 C G22 PR29B 2 C
F22 PR17A 2 T F22 PR29A 2 T
F21 PR16B 2 C F21 PR28B 2 C
E22 PR16A 2 T E22 PR28A 2 T
E21 PR15B 2 C E21 PR27B 2 C
D22 PR15A 2 T D22 PR27A 2 T
G21 PR14B 2 C G21 PR26B 2 C
G20 PR14A 2 T G20 PR26A 2 T
GND GND2 2 GND GND2 2
J18 PR13B 2 C J18 PR25B 2 C
H19 PR13A 2 T H19 PR25A 2 T
J19 PR12B 2 C J19 PR24B 2 C
H20 PR12A 2 T H20 PR24A 2 T
H17 PR11B 2 C H17 PR23B 2 C
H18 PR11A 2 T H18 PR23A 2 T RDQS23
D21 PR9B 2 C |RUMO_PLLC_FB_A D21 PR17B 2 C |RUMO_PLLC_FB_A
GND GND2 2 GND GND2 2
GND - - GND GND2 2
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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

AC13 PB32B 5 C VREF1_5 AC13 PB32B 5 C VREF1_5
AF14 PB33A 5 T PCLKT5_0 AF14 PB33A 5 T PCLKT5_0
GND GND5 5 GND GND5 5

AE14 PB33B 5 C PCLKC5_0 AE14 PB33B 5 C PCLKC5_0
AA13 PB34A 4 T WRITEN AA13 PB34A 4 T WRITEN
AB13 PB34B 4 C CS1N AB13 PB34B 4 C CS1N
AD14 PB35A 4 T VREF1_4 AD14 PB35A 4 T VREF1_4
AA14 PB35B 4 C CSN AA14 PB35B 4 C CSN
AC14 PB36A 4 T VREF2_4 AC14 PB36A 4 T VREF2_4
AB14 PB36B 4 C D0/SPID7 AB14 PB36B 4 C D0/SPID7
AF15 PB37A 4 T D2/SPID5 AF15 PB37A 4 T D2/SPID5
GND GND4 4 GND GND4 4

AE15 PB37B 4 C D1/SPID6 AE15 PB37B 4 C D1/SPID6
AD15 PB38A 4 T BDQS38 AD15 PB38A 4 T BDQS38
AC15 PB38B 4 C D3/SPID4 AC15 PB38B 4 C D3/SPID4
AF16 PB39A 4 T AF16 PB39A 4 T

Y14 PB39B 4 C D4/SPID3 Y14 PB39B 4 C D4/SPID3
AE16 PB40A 4 T AE16 PB40A 4 T

AB15 PB40B 4 C D5/SPID2 AB15 PB40B 4 C D5/SPID2
AF17 PB41A 4 T AF17 PB41A 4 T

GND GND4 4 GND GND4 4

AE17 PB41B 4 C D6/SPID1 AE17 PB41B 4 C D6/SPID1
Y15 PB42A 4 T Y15 PB42A 4 T

AA15 PB42B 4 C AA15 PB42B 4 C
AD17 PB43A 4 T AD17 PB43A 4 T

Y16 PB43B 4 C Y16 PB43B 4 C
AD18 PB44A 4 T AD18 PB44A 4 T

AC16 PB44B 4 C AC16 PB44B 4 C

AE18 PB45A 4 T AE18 PB45A 4 T

GND GND4 4 GND GND4 4

AF18 PB45B 4 C AF18 PB45B 4 C
AD16 PB46A 4 T BDQS46 AD16 PB46A 4 T BDQS46
AB16 PB46B 4 C AB16 PB46B 4 C

AF19 PB47A 4 T AF19 PB47A 4 T

AA16 PB47B 4 C AA16 PB47B 4 C

AA17 PB48A 4 T AA17 PB48A 4 T

Y17 PB43B 4 C Y17 PB48B 4 C

AF21 PB49A 4 T AF21 PB49A 4 T

GND GND4 4 GND GND4 4

AF20 PB49B 4 C AF20 PB49B 4 C

AE21 PB50A 4 T AE21 PB50A 4 T
AC17 PB50B 4 C AC17 PB50B 4 C

4-67



:I.LATTICE Pinout Information

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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Thermal Management

Thermal management is recommended as part of any sound FPGA design methodology. To assess the thermal
characteristics of a system, Lattice specifies a maximum allowable junction temperature in all device data sheets.
Designers must complete a thermal analysis of their specific design to ensure that the device and package do not
exceed the junction temperature limits. Refer to the Thermal Management document to find the device/package
specific thermal values.

For Further Information

For further information regarding Thermal Management, refer to the following located on the Lattice website at
www.latticesemi.com.

* Thermal Management document
» Technical Note TN1052 - Power Estimation and Management for LatticeECP/EC and LatticeXP Devices

* Power Calculator tool included with Lattice’s ispLEVER design tool, or as a standalone download from
www.latticesemi.com/software
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LatticeECP Commercial (Continued)

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP33E-3FN484C 360 -3 Lead-Free fpBGA 484 COoM 32.8K
LFECP33E-4FN484C 360 -4 Lead-Free fpBGA 484 COM 32.8K
LFECP33E-5FN484C 360 -5 Lead-Free fpBGA 484 COM 32.8K

LatticeEC Industrial

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC1E-3QN208I 112 -3 Lead-Free PQFP 208 IND 1.5K
LFEC1E-4QN208| 112 -4 Lead-Free PQFP 208 IND 1.5K
LFEC1E-3TN144I 97 -3 Lead-Free TQFP 144 IND 1.5K
LFEC1E-4TN144l 97 -4 Lead-Free TQFP 144 IND 1.5K
LFEC1E-3TN100I 67 -3 Lead-Free TQFP 100 IND 1.5K
LFEC1E-4TN100I 67 -4 Lead-Free TQFP 100 IND 1.5K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC3E-3FN256I 160 -3 Lead-Free fpBGA 256 IND 3.1K
LFEC3E-4FN256I 160 -4 Lead-Free fpBGA 256 IND 3.1K
LFEC3E-3QN208I 145 -3 Lead-Free PQFP 208 IND 3.1K
LFEC3E-4QN208I 145 -4 Lead-Free PQFP 208 IND 3.1K
LFEC3E-3TN144| 97 -3 Lead-Free TQFP 144 IND 3.1K
LFEC3E-4TN144| 97 -4 Lead-Free TQFP 144 IND 3.1K
LFEC3E-3TN100I 67 -3 Lead-Free TQFP 100 IND 3.1K
LFEC3E-4TN100I 67 -4 Lead-Free TQFP 100 IND 3.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC6E-3FN484I 224 -3 Lead-Free fpBGA 484 IND 6.1K
LFEC6E-4FN484| 224 -4 Lead-Free fpBGA 484 IND 6.1K
LFEC6E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 6.1K
LFEC6E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 6.1K
LFEC6E-3QN208I 147 -3 Lead-Free PQFP 208 IND 6.1K
LFEC6E-4QN208I 147 -4 Lead-Free PQFP 208 IND 6.1K
LFEC6E-3TN144| 97 -3 Lead-Free TQFP 144 IND 6.1K
LFEC6E-4TN144| 97 -4 Lead-Free TQFP 144 IND 6.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC10E-3FN484I 288 -3 Lead-Free fpBGA 484 IND 10.2K
LFEC10E-4FN484I 288 -4 Lead-Free fpBGA 484 IND 10.2K
LFEC10E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 10.2K
LFEC10E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 10.2K
LFEC10E-3QN208I 147 -3 Lead-Free PQFP 208 IND 10.2K
LFEC10E-4QN208I 147 -4 Lead-Free PQFP 208 IND 10.2K
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LatticeEC Industrial (Continued)

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC15E-3FN484I 352 -3 Lead-Free fpBGA 484 IND 15.3K
LFEC15E-4FN484| 352 -4 Lead-Free fpBGA 484 IND 15.3K
LFEC15E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 15.3K
LFEC15E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 15.3K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC20E-3FN672I 400 -3 Lead-Free fpBGA 672 IND 19.7K
LFEC20E-4FN672I 400 -4 Lead-Free fpBGA 672 IND 19.7K
LFEC20E-3FN484| 400 -3 Lead-Free fpBGA 484 IND 19.7K
LFEC20E-4FN484I 400 -4 Lead-Free fpBGA 484 IND 19.7K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC33E-3FN672I 496 -3 Lead-Free fpBGA 672 IND 32.8K
LFEC33E-4FN672I 496 -4 Lead-Free fpBGA 672 IND 32.8K
LFEC33E-3FN484| 360 -3 Lead-Free fpBGA 484 IND 32.8K
LFEC33E-4FN484I 360 -4 Lead-Free fpBGA 484 IND 32.8K

LatticeECP Industrial

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP6E-3FN484I 224 -3 Lead-Free fpBGA 484 IND 6.1K
LFECPG6E-4FN484I 224 -4 Lead-Free fpBGA 484 IND 6.1K
LFECP6E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 6.1K
LFECP6E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 6.1K
LFECP6E-3QN208I 147 -3 Lead-Free PQFP 208 IND 6.1K
LFECP6E-4QN208I 147 -4 Lead-Free PQFP 208 IND 6.1K
LFECP6E-3TN144I 97 -3 Lead-Free TQFP 144 IND 6.1K
LFECPGE-4TN144l 97 -4 Lead-Free TQFP 144 IND 6.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP10E-3FN484I 288 -3 Lead-Free fpBGA 484 IND 10.2K
LFECP10E-4FN484I 288 -4 Lead-Free fpBGA 484 IND 10.2K
LFECP10E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 10.2K
LFECP10E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 10.2K
LFECP10E-3QN208I 147 -3 Lead-Free PQFP 208 IND 10.2K
LFECP10E-4QN208I 147 -4 Lead-Free PQFP 208 IND 10.2K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP15E-3FN484I 352 -3 Lead-Free fpBGA 484 IND 15.3K
LFECP15E-4FN484I 352 -4 Lead-Free fpBGA 484 IND 15.3K
LFECP15E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 15.3K
LFECP15E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 15.3K
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LatticeECP Industrial (Continued)

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP20E-3FN672I 400 -3 Lead-Free fpBGA 672 IND 19.7K
LFECP20E-4FN672I 400 -4 Lead-Free fpBGA 672 IND 19.7K
LFECP20E-3FN484I 400 -3 Lead-Free fpBGA 484 IND 19.7K
LFECP20E-4FN484I 400 -4 Lead-Free fpBGA 484 IND 19.7K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP33E-3FN672I 496 -3 Lead-Free fpBGA 672 IND 32.8K
LFECP33E-4FN672I 496 -4 Lead-Free fpBGA 672 IND 32.8K
LFECP33E-3FN484I 360 -3 Lead-Free fpBGA 484 IND 32.8K
LFECP33E-4FN484I 360 -4 Lead-Free fpBGA 484 IND 32.8K
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Revision History
LatticeECP/EC Family Data Sheet

Date Version Section Change Summary
September 2005 02.0 Architecture syslO section has been updated.
DC & Switching Recommended Operating Conditions has been updated with Voepy .
Characteristics DC Electrical Characteristics table has been updated
Removed 5V Tolerant Input Buffer section.
Register-to-Register performance table has been updated (rev. G 0.28).
LatticeECP/EC External Switching Characteristics table has been
updated (rev. G 0.28).
LatticeECP/EC Internal Switching Characteristics table has been
updated (rev. G 0.28).
LatticeECP/EC Family Timing Adders have been updated (rev. G 0.28).
sysCLOCK PLL timing table has been updated (rev. G 0.28)
LatticeECP/EC sysCONFIG Port Timing specification table has been
updated (rev. G 0.28).
Master Clock table has been updated (rev. G 0.28).
JTAG Port Timing specification table has been updated (rev. G 0.28).
Pinout Information | Signal Description table has been updated with Vepy .
November 2005 02.1 DC & Switching Pin-to-Pin Performance table has been updated (G 0.30)
Characteristics - 4:1MUX, 8:1MUX, 16:1MUX, 32: 1MUX
Register-to-Register Performance (G 0.30) - No timing number
changes.
External Switching Characteristics (G 0.30) - No timing number
changes.
Internal Switching Characteristics (G 0.30)
-tsup_bsp, tHp_psp tsuo_bsp, tHo_bsp, tcol_psp tcop_psp numbers
have been updated.
Family Timing Adders (G 0.30) - No timing number changes.
sysCLOCK PLL Timing (G 0.30) - No timing number changes.
sysCONFIG Port Timing Specifications (G 0.30) - No timing number
changes.
Master Clock (G 0.30) - No timing number changes.
JTAG Port Timing Specification (G 0.30) - No timing number changes.
Ordering Information |Added 208-PQFP lead-free part numbers.
March 2006 02.2 DC & Switching Added footnote 3. to Vcaux in the Recommended Operating Condi-
Characteristics tions table.
January 2007 02.3 Architecture EBR Asynchronous Reset section added.
February 2007 02.4 Architecture Updated EBR Asynchronous Reset section.
Updated Maximum Number of Elements in a Block table - MAC value for
x9 changed to 2.
May 2007 02.5 Architecture Updated text in Ripple Mode section.
November 2007 02.6 DC & Switching Added JTAG Port Waveforms diagram.
Characteristics
Updated tggt timing information in the sysCLOCK PLL Timing table.
Pinout Information  |Added Thermal Management text section.
Supplemental Updated title list.
Information
February 2008 02.7 DC & Switching Read/Write Mode (Normal) and Read/Write Mode with Input and Output
Characteristics Registers waveforms in the EBR Memory Timing Diagrams section
have been updated.
September 2012 02.8 All Updated document with new corporate logo.
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