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Introduction
September 2012 Data Sheet
Features — LVCMOS 3.3/2.5/1.8/1.5/1.2
. . . — LVTTL
B Extensive Density and Package Options _ SSTL 3/2Class I, Il, SSTL18 Class |
* 1.5K10 32.8K LUT4s _ HSTL 18 Class I, II. lll, HSTL15 Class I, Il
* 6510 496 I/Os - PCI

* Density migration supported

- LVDS, Bus-LVDS, LVPECL, RSDS

B sysDSP™ Block (LatticeECP™ Versions) | Dedlcated DDR Memory Support
* High performance multiply and accumulate * Implements interface up to DDR400 (200MHz)
" 4to jf'og‘;fﬁ 56 multiol B sysCLOCK™ PLLs
B 16?0 32 )1(8x1rgumlupltligise?sr or * Up to four analog PLLs per device
a * Clock multiply, divide and phase shiftin
— 32 to 64 9x9 multipliers UHiply, VI P g
N B System Level Support
B Embedded and Distributed Memory .y PP
, . IEEE Standard 1149.1 Boundary Scan, plus
¢ 18 Kbits to 498 Kbits sysMEM™ Embedded : ™ i : o
ispTRACY™ internal logic analyzer capability
Block RAM (EBR) . .
o SPI boot flash interface
¢ Up to 131 Kbits distributed RAM
) * 1.2V power supply
¢ Flexible memory resources:
— Distributed and block memory B Low Cost FPGA
. * Features optimized for mainstream applications
B Flexible I/O Buffer i
, e Low cost TQFP and PQFP packagin
* Programmable sysl/O™ buffer supports wide P ging
range of interfaces:
Table 1-1. LatticeECP/EC Family Selection Guide
LFEC6/ | LFEC10/ | LFEC15/ | LFEC20/ | LFEC33/
Device LFEC1 LFEC3 LFECP6 LFECP10 | LFECP15 | LFECP20 | LFECP33
PFU/PFF Rows 12 16 24 32 40 44 64
PFU/PFF Columns 16 24 32 40 48 56 64
PFUs/PFFs 192 384 768 1280 1920 2464 4096
LUTs (K) 1.5 3.1 6.1 10.2 15.4 19.7 32.8
Distributed RAM (Kbits) 6 12 25 41 61 79 131
EBR SRAM (Kbits) 18 55 92 276 350 424 498
EBR SRAM Blocks 2 6 10 30 38 46 54
sysDSP Blocks' — — 4 5 6 7 8
18x18 Multipliers’ — — 16 20 24 28 32
Ve Voltage (V) 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Number of PLLs 2 2 2 4 4 4 4
Packages and 1/0 Combinations:
100-pin TQFP (14 x 14 mm) 67 67
144-pin TQFP (20 x 20 mm) 97 97 97
208-pin PQFP (28 x 28 mm) 112 145 147 147
256-ball fpBGA (17 x 17 mm) 160 195 195 195
484-ball fpBGA (23 x 23 mm) 224 288 352 360 360
672-ball fpBGA (27 x 27 mm) 400 496

1. LatticeECP devices only.

© 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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Figure 2-5. Distributed Memory Primitives
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ROM Mode: The ROM mode uses the same principal as the RAM modes, but without the Write port. Pre-loading is
accomplished through the programming interface during configuration.

PFU Modes of Operation
Slices can be combined within a PFU to form larger functions. Table 2-4 tabulates these modes and documents the
functionality possible at the PFU level.

Table 2-4. PFU Modes of Operation

Logic Ripple RAM' ROM

LUT 4x8 or 2-bit Add x 4 SPR16x2 x 4 ROM16x1 x 8
MUX 2x1 x 8 DPR16x2 x 2

LUT 5x4 or 2-bit Sub x 4 SPR16x4 x 2 ROM16x2 x 4
MUX 4x1 x 4 DPR16x4 x 1

LUT 6x 2 or 2-bit Counter x 4 SPR16x8 x 1 ROM16x4 x 2
MUX 8x1 x 2

LUT 7x1 or 2-bit Comp x 4 ROM16x8 x 1
MUX 16x1 x 1

1. These modes are not available in PFF blocks
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Figure 2-8. Per Quadrant Primary Clock Selection

20 Primary Clock Sources: 12 PLLs + 4 PIOs + 4 Routing'

\.pcs / DCS

A4 \ 4 A
4 Primary Clocks (CLKO, CLK1, CLK2, CLK3) per Quadrant \

1. Smaller devices have fewer PLL related lines.

Figure 2-9. Per Quadrant Secondary Clock Selection

20 Secondary Clock Feedlines : 4 Clock Input Pads + 16 Routing Signals

Lo

A y \ 4
4 Secondary Clocks per Quadrant

Figure 2-10. Slice Clock Selection

Primary Clock ——p
Secondary Clock ——— P> Clock t
_ — cach i

Routing ———————p each slice

GND ——p

sysCLOCK Phase Locked Loops (PLLs)

The PLL clock input, from pin or routing, feeds into an input clock divider. There are three sources of feedback sig-
nal to the feedback divider: from CLKOP (PLL Internal), from clock net (CLKOP) or from a user clock (PIN or logic).
There is a PLL_LOCK signal to indicate that VCO has locked on to the input clock signal. Figure 2-11 shows the
sysCLOCK PLL diagram.

The setup and hold times of the device can be improved by programming a delay in the feedback or input path of
the PLL which will advance or delay the output clock with reference to the input clock. This delay can be either pro-
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Figure 2-14. DCS Waveforms

CLKO

SEL

sysMEM Memory
The LatticeECP/EC devices contain a number of sysMEM Embedded Block RAM (EBR). The EBR consists of a 9-
Kbit RAM, with dedicated input and output registers.

sysMEM Memory Block

The sysMEM block can implement single port, dual port or pseudo dual port memories. Each block can be used in
a variety of depths and widths as shown in Table 2-6.

Table 2-6. sysMEM Block Configurations

Memory Mode Configurations

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9
512x 18
256 x 36

8,192 x 1
4,096 x 2
True Dual Port 2,048 x 4
1,024 x 9
512x 18

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9
512x 18
256 x 36

Single Port

Pseudo Dual Port

Bus Size Matching

All of the multi-port memory modes support different widths on each of the ports. The RAM bits are mapped LSB
word 0 to MSB word 0, LSB word 1 to MSB word 1 and so on. Although the word size and number of words for
each port varies, this mapping scheme applies to each port.

RAM Initialization and ROM Operation

If desired, the contents of the RAM can be pre-loaded during device configuration. By preloading the RAM block
during the chip configuration cycle and disabling the write controls, the sysMEM block can also be utilized as a
ROM.
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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
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DI[SSL?(] CLKA —P <« CEB
1 CEA <4—{ CLKB
CE—®» EBR PDOB50l  pera |l EBR | nste
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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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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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LatticeECP/EC Family Timing Adders™ %? (Continued)

Over Recommended Operating Conditions

Buffer Type Description -5 -4 -3 Units
HSTL15_lI HSTL_15class Il 0.10 0.12 0.14 ns
HSTL15_llI HSTL_15 class Il 0.10 0.12 0.14 ns
HSTL15D_| Differential HSTL 15 class | 0.08 0.10 0.11 ns
HSTL15D_lII Differential HSTL 15 class llI 0.10 0.12 0.14 ns
SSTL33_I SSTL_3class | -0.05 -0.06 -0.07 ns
SSTL33_lI SSTL_3class Il 0.40 0.48 0.56 ns
SSTL33D_| Differential SSTL_3 class | -0.05 -0.06 -0.07 ns
SSTL33D_lI Differential SSTL_3 class Il 0.40 0.48 0.56 ns
SSTL25_| SSTL_2class | 0.05 0.07 0.08 ns
SSTL25_lI SSTL_2class Il 0.25 0.30 0.35 ns
SSTL25D_| Differential SSTL_2 class | 0.05 0.07 0.08 ns
SSTL25D_lI Differential SSTL_2 class Il 0.25 0.30 0.35 ns
SSTL18_| SSTL_1.8class | 0.01 0.01 0.01 ns
SSTL18D_| Differential SSTL_1.8 class | 0.01 0.01 0.01 ns
LVTTL33_4mA LVTTL 4mA drive 0.09 0.11 0.13 ns
LVTTL33_8mA LVTTL 8mA drive 0.07 0.08 0.09 ns
LVTTL33_12mA LVTTL 12mA drive -0.03 -0.04 -0.05 ns
LVTTL33_16mA LVTTL 16mA drive 0.36 0.43 0.51 ns
LVTTL33_20mA LVTTL 20mA drive 0.28 0.33 0.39 ns
LVCMOSS33_4mA LVCMOS 3.3 4mA drive 0.09 0.11 0.13 ns
LVCMOS33_8mA LVCMOS 3.3 8mA drive 0.07 0.08 0.09 ns
LVCMOS33_12mA [LVCMOS 3.3 12mA drive -0.03 -0.04 -0.05 ns
LVCMOSS33_16mA [LVCMOS 3.3 16mA drive 0.36 0.43 0.51 ns
LVCMOSS33_20mA [LVCMOS 3.3 20mA drive 0.28 0.33 0.39 ns
LVCMOS25_4mA LVCMOS 2.5 4mA drive 0.18 0.21 0.25 ns
LVCMOS25_8mA LVCMOS 2.5 8mA drive 0.10 0.12 0.14 ns
LVCMOS25_12mA [LVCMOS 2.5 12mA drive 0.00 0.00 0.00 ns
LVCMOS25_16mA |LVCMOS 2.5 16mA drive 0.22 0.26 0.31 ns
LVCMOS25_20mA |LVCMOS 2.5 20mA drive 0.14 0.16 0.19 ns
LVCMOS18_4mA LVCMOS 1.8 4mA drive 0.15 0.18 0.21 ns
LVCMOS18_8mA LVCMOS 1.8 8mA drive 0.06 0.08 0.09 ns
LVCMOS18_12mA [LVCMOS 1.8 12mA drive 0.01 0.01 0.01 ns
LVCMOS18_16mA [LVCMOS 1.8 16mA drive 0.16 0.19 0.22 ns
LVCMOS15_4mA LVCMOS 1.5 4mA drive 0.26 0.31 0.36 ns
LVCMOS15_8mA LVCMOS 1.5 8mA drive 0.04 0.04 0.05 ns
LVCMOS12_2mA LVCMOS 1.2 2mA drive 0.36 0.43 0.50 ns
LVCMOS12_6mA LVCMOS 1.2 6mA drive 0.08 0.10 0.11 ns
LVCMOS12_4mA LVCMOS 1.2 4mA drive 0.36 0.43 0.50 ns
PCI33 PCI33 1.05 1.26 1.46 ns

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

2. LVCMOS timing measured with the load specified in Switching Test Conditions table of this document.
3. All other standards according to the appropriate specification.

Timing v.G 0.30
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PICs and DDR Data (DQ) Pins Associated with the DDR Strobe (DQS) Pin

PICs Associated DDR Strobe (DQS) and
with DQS Strobe PIO Within PIC Data (DQ) Pins
A DQ
P[Edge] [n-4] B e
A DQ
P[Edge] [n-3] 5 Da
A DQ
P[Edge] [n-2] 5 e
A DQ
P[Edge] [n-1] B e
A [Edge]DQSN
P[Edge] [n] 5 e
A DQ
P[Edge] [n+1] 5 e
A DQ
P[Edge] [n+2] B e
A DQ
P[Edge] [n+3] 5 Da

Notes:
1. “n” is a Row/Column PIC number

2. The DDR interface is designed for memories that support one DQS strobe per eight bits of
data. In some packages, all the potential DDR data (DQ) pins may not be available.
3. PIC numbering definitions are provided in the “Signal Names” column of the Signal Descrip-

tions table.
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LFECP/EC6, LFECP/EC10 Logic Signal Connections: 208 PQFP

LFECP6/LFEC6 LFECP10/LFEC10
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
1* GNDO ) GNDO )
GND7 GND7
2 VCCIO7 7 VCCIO7 7
3 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7
4 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7
5 NC - VCC -
6 NC - GND -
7 PL3B 7 PL12B 7
8 PL4A 7 T PL13A 7 T
9 PL4B 7 C PL13B 7 C
10 PL5A 7 T PL14A 7 T
11 PL5B 7 C PL14B 7 C
12 PL6A 7 T LDQS6 PL15A 7 T LDQS15
13 VCCIO7 7 VCCIO7 7
14 PL6B 7 C PL15B 7 C
15 PL7A 7 T PL16A 7 T
16 PL7B 7 C PL16B 7 C
17 PL8A 7 T PL17A 7 T
18 GND7 7 GND7 7
19 PL8B 7 C PL17B 7 C
20 PL9A 7 T PCLKT7_0 PL18A 7 T PCLKT7_0
21 PL9B 7 C PCLKC7_0 PL18B 7 C PCLKC7_0
22 VCCAUX - VCCAUX -
23 XRES 6 XRES 6
24 VCC - VCC -
25 GND - GND -
26 VCC - VCC -
27 TCK 6 TCK 6
28 GND - GND -
29 TDI 6 TDI 6
30 TMS 6 T™MS 6
31 TDO 6 TDO 6
32 VCCJ 6 VCCJ 6
33 PL20A 6 T LLMO_PLLT_IN_A PL29A 6 T LLMO_PLLT_IN_A
34 PL20B 6 C LLMO_PLLC_IN_A PL29B 6 C LLMO_PLLC_IN_A
35 PL21A 6 T LLMO_PLLT_FB_A PL30A 6 T LLMO_PLLT_FB_A
36 PL21B 6 C LLMO_PLLC_FB_A PL30B 6 C LLMO_PLLC_FB_A
37 VCCIO6 6 VCCIO6 6
38 PL22A 6 T PL31A 6 T
39 PL22B 6 C PL31B 6 C
40 PL23A 6 T PL32A 6 T
41 GND6 6 GND6 6
42 PL23B 6 C PL32B 6 C
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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

E5 VCC - VCC -
E8 VCC - VCC -
M12 VCC - VCC -
M5 VCC - VCC -
M9 VCC - VCC -
B15 VCCAUX - VCCAUX

R2 VCCAUX - VCCAUX -
F7 VCCIOO0 0 VCCIOO0 0
F8 VCCIOO0 0 VCCIOO0 0
F10 VCCIO1 1 VCCIO1 1
F9 VCCIO1 1 VCCIO1 1
G11 VCCIO2 2 VCCIO2 2
H11 VCCIO2 2 VCCIO2 2
J11 VCCIOS 3 VCCIOS 3
K11 VCCIO3 3 VCCIO3 3
L10 VCCIO4 4 VCCIO4 4
L9 VCCIO4 4 VCCIO4 4
L7 VCCIO5 5 VCCIO5 5
L8 VCCIO5 5 VCCIO5 5
J6 VCCIO6 6 VCCIO6 6
K6 VCCIO6 6 VCCIO6 6
G6 VCCIO7 7 VCCIO7 7
H6 VCCIO7 7 VCCIO7 7
F6 VCC - VCC -
F11 VCC - VCC -
L11 VCC - VCC -
L6 VCC - VCC -
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LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA

Ball LFECP10/LFEC10 LFECP15/LFEC15
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function
GND GND7 7 GND7 7
D4 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7
D3 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7
GND GND7 7 GND7 7
C3 PL12A 7 T PL16A 7 T
c2 PL12B 7 C PL16B 7 C
B1 PL13A 7 T PL17A 7 T
C1 PL13B 7 C PL17B 7 C
E3 PL14A 7 T PL18A 7 T
GND GND7 7 GND7 7
- - - GND7 7
E4 PL14B 7 C PL18B 7 C
F4 PL15A 7 T LDQS15 PL19A 7 T LDQS19
F5 PL15B 7 C PL19B 7 C
G4 PL16A 7 T PL20A 7 T
G3 PL16B 7 C PL20B 7 C
D2 PL17A 7 T PL21A 7 T
D1 PL17B 7 C PL21B 7 C
E1 PL18A 7 T PCLKT7_0 PL22A 7 T PCLKT7_0
GND GND7 7 GND7 7
E2 PL18B 7 C PCLKC7_0 PL22B 7 C PCLKC7_0
F3 XRES 6 XRES 6
G5 PL20A 6 T PL24A 6 T
H5 PL20B 6 C PL24B 6 C
F2 PL21A 6 T PL25A 6 T
F1 PL21B 6 C PL25B 6 C
H4 PL22A 6 T PL26A 6 T
H3 PL22B 6 C PL26B 6 C
G2 PL23A 6 T PL27A 6 T
GND GND6 6 GND6 6
G1 PL23B 6 C PL27B 6 C
J4 PL24A 6 T LDQS24 PL28A 6 T LDQS28
J3 PL24B 6 C PL28B 6 C
J5 PL25A 6 T PL29A 6 T
K5 PL25B 6 C PL29B 6 C
H2 PL26A 6 T PL30A 6 T
H1 PL26B 6 C PL30B 6 C
J2 PL27A 6 T PL31A 6 T
GND GND6 6 GND6 6
Ji PL27B 6 C PL31B 6 C
K4 TCK 6 TCK 6
K3 TDI 6 TDI 6
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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/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

Vi2 PB16B 5 C VREF1_5 V12 PB24B 5 C VREF1_5 V12 PB24B 5 C VREF1_5

AB10 PB17A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0

GND GND5 5 GND GND5 5 GND GND5 5

AB11 PB17B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0

Y12 PB18A 4 T WRITEN Y12 PB26A 4 T WRITEN Y12 PB26A 4 T WRITEN

(VAR PB18B 4 C CS1N ut1 PB26B 4 C CS1IN U1 PB26B 4 C CS1N

W12 PB19A 4 T VREF1_4 w12 PB27A 4 T VREF1_4 W12 PB27A 4 T VREF1_4

u12 PB19B 4 C CSN ut2 PB27B 4 (o} CSN u12 PB27B 4 C CSN

W13 PB20A 4 T VREF2_4 W13 PB28A 4 T VREF2_4 W13 PB28A 4 T VREF2_4

u13 PB20B 4 C DO/SPID7 uU13 PB28B 4 C DO0/SPID7 u13 PB28B 4 C DO/SPID7

AA12 PB21A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5

GND GND4 4 GND GND4 4 GND GND4 4

AB12 PB21B 4 C D1/SPID6 AB12 PB29B 4 (¢} D1/SPID6 AB12 PB29B 4 C D1/SPID6

T13 PB22A 4 T BDQS22 T13 PB30A 4 T BDQS30 T13 PB30A 4 T BDQS30

V13 PB22B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4

W14 PB23A 4 T W14 PB31A 4 T W14 PB31A 4 T

ui4 PB23B 4 C D4/SPID3 ut14 PB31B 4 C D4/SPID3 ui4 PB31B 4 C D4/SPID3

Y13 PB24A 4 T Y13 PB32A 4 T Y13 PB32A 4 T

Vi4 PB24B 4 C D5/SPID2 Vi4 PB32B 4 C D5/SPID2 Vi4 PB32B 4 C D5/SPID2

AA13 PB25A 4 T AA13 PB33A 4 T AA13 PB33A 4 T

GND GND4 4 GND GND4 4 GND GND4 4

AB13 PB25B 4 C D6/SPID1 AB13 PB33B 4 (o} D6/SPID1 AB13 PB33B 4 C D6/SPID1

AA14 PB26A 4 T AA14 PB34A 4 T AA14 PB34A 4 T

Y14 PB26B 4 C Y14 PB34B 4 C Y14 PB34B 4 C

Y15 PB27A 4 T Y15 PB35A 4 T Y15 PB35A 4 T

W15 PB27B 4 C W15 PB35B 4 C W15 PB35B 4 C

V15 PB28A 4 T V15 PB36A 4 T V15 PB36A 4 T

T14 PB28B 4 C T14 PB36B 4 C T14 PB36B 4 C

AB14 PB29A 4 T AB14 PB37A 4 T AB14 PB37A 4 T

GND GND4 4 GND GND4 4 GND GND4 4

AB15 PB29B 4 C AB15 PB37B 4 C AB15 PB37B 4 C

AB16 PB30A 4 T BDQS30 AB16 PB38A 4 T BDQS38 AB16 PB38A 4 T BDQS38

AA15 PB30B 4 C AA15 PB38B 4 (o} AA15 PB38B 4 C

AB17 PB31A 4 T AB17 PB39A 4 T AB17 PB39A 4 T

AA16 PB31B 4 C AA16 PB39B 4 (o} AA16 PB39B 4 C

AB18 PB32A 4 T AB18 PB40A 4 T AB18 PB40A 4 T

AA17 PB32B 4 C AA17 PB40B 4 C AA17 PB40B 4 C

AB19 PB33A 4 T AB19 PB41A 4 T AB19 PB41A 4 T

GND - - GND - - GND GND4 4

AA18 PB33B 4 C AA18 PB41B 4 C AA18 PB41B 4 C

W16 NC - W16 NC - W16 PB42A 4 T

u15 NC - uts NC - u1s PB42B 4 C

Viée NC - Vi6 NC - V16 PB43A 4 T

u1é NC - uteé NC - uie PB43B 4 C

Y17 NC - Y17 NC - Y17 PB44A 4 T

V17 NC - V17 NC - V17 PB44B 4 C

AB20 NC - AB20 NC - AB20 PB45A 4 T

GND - - GND - - GND GND4 4

AA19 NC - AA19 NC - AA19 PB45B 4 C

Y16 NC - Y16 NC - Y16 PB46A 4 T BDQS46
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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

Y13 PB40A 4 T Y13 PB40A 4 T

Vi4 PB40B 4 C D5/SPID2 V14 PB40B 4 C D5/SPID2
AA13 PB41A 4 T AA13 PB41A 4 T

GND GND4 4 GND GND4 4

AB13 PB41B 4 C D6/SPID1 AB13 PB41B 4 C D6/SPID1
AA14 PB42A 4 T AA14 PB42A 4 T

Y14 PB42B 4 C Y14 PB42B 4 C

Y15 PB43A 4 T Y15 PB43A 4 T

W15 PB43B 4 C W15 PB43B 4 C

V15 PB44A 4 T V15 PB44A 4 T

T14 PB44B 4 C T14 PB44B 4 C

AB14 PB45A 4 T AB14 PB45A 4 T

GND GND4 4 GND GND4 4

AB15 PB45B 4 C AB15 PB45B 4 C

AB16 PB46A 4 T BDQS46 AB16 PB46A 4 T BDQS46
AA15 PB46B 4 C AA15 PB46B 4 C

AB17 PB47A 4 T AB17 PB47A 4 T

AA16 PB47B 4 C AA16 PB47B 4 C

AB18 PB48A 4 T AB18 PB48A 4 T

AA17 PB48B 4 C AA17 PB48B 4 C

AB19 PB49A 4 T AB19 PB49A 4 T

GND GND4 4 GND GND4 4

AA18 PB49B 4 C AA18 PB49B 4 C

W16 PB50A 4 T W16 PB50A 4 T

u15 PB50B 4 C u15 PB50B 4 C

V16 PB51A 4 T V16 PB51A 4 T

ui16 PB51B 4 C uie PB51B 4 C

Y17 PB52A 4 T Y17 PB52A 4 T

V17 PB52B 4 C V17 PB52B 4 C

AB20 PB53A 4 T AB20 PB53A 4 T

GND GND4 4 GND GND4 4

AA19 PB53B 4 C AA19 PB53B 4 C

Y16 PB54A 4 T BDQS54 Y16 PB54A 4 T BDQS54
W17 PB54B 4 C W17 PB54B 4 C

AA20 PB55A 4 T AA20 PB55A 4 T

Y19 PB55B 4 C Y19 PB55B 4 C

Y18 PB56A 4 T Y18 PB56A 4 T

w18 PB56B 4 C W18 PB56B 4 C

T17 PB57A 4 T T17 PB57A 4 T

ut7 PB57B 4 C ut7 PB57B 4 C

GND - - GND GND4 4

GND GND4 4 GND GND4 4

GND GND3 3 GND GND4 4

GND - - GND GND3 3
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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
P5 PL32B 6 C P5 PL44B 6 C
P6 PL33A 6 T P6 PL45A 6 T
R5 PL33B 6 C R5 PL45B 6 C
U1 PL34A 6 T U1 PL46A 6 T
u2 PL34B 6 C U2 PL46B 6 C
T3 PL35A 6 T T3 PL47A 6 T
GND GND6 6 GND GND6 6
T4 PL35B 6 C T4 PL47B 6 C
R6 PL36A 6 T LDQS36 R6 PL48A 6 T LDQS48
T5 PL36B 6 C T5 PL48B 6 C
T6 PL37A 6 T T6 PL49A 6 T
us PL37B 6 C us PL49B 6 C
u3 PL38A 6 T U3 PL50A 6 T
u4 PL38B 6 C U4 PL50B 6 C
V1 PL39A 6 T Vi1 PL51A 6 T
GND GND6 6 GND GND6 6
V2 PL39B 6 C V2 PL51B 6 C
uz TCK 6 u7 TCK 6
V4 TDI 6 V4 TDI 6
V5 T™MS 6 V5 TMS 6
V3 TDO 6 V3 TDO 6
U6 VCCJ 6 ue VCCJ 6
WA PL41A 6 T LLMO_PLLT_IN_A WA PL53A 6 T LLMO_PLLT_IN_A
W2 PL41B 6 C LLMO_PLLC_IN_A w2 PL53B 6 C LLMO_PLLC_IN_A
V6 PL42A 6 T LLMO_PLLT_FB_A V6 PL54A 6 T LLMO_PLLT_FB_A
W6 PL42B 6 C LLMO_PLLC_FB_A W6 PL54B 6 C LLMO_PLLC_FB_A
Y1 PL43A 6 T Y1 PL55A 6 T
Y2 PL43B 6 C Y2 PL55B 6 C
W3 PL44A 6 T W3 PL56A 6 T
GND GND6 6 GND GND6 6
W4 PL44B 6 C w4 PL56B 6 C
AA1 PL45A 6 T LDQS45 AA1 PL57A 6 T LDQS57
AB1 PL45B 6 C AB1 PL57B 6 C
Y4 PL46A 6 T Y4 PL58A 6 T
Y3 PL46B 6 C Y3 PL58B 6 C
ACAH PL47A 6 T ACAH PL59A 6 T
AB2 PL47B 6 C AB2 PL59B 6 C
AA2 NC - AA2 PL60A 6 T
- - - GND GND6 6
AA3 NC - AA3 PL60B 6 C
W5 NC - W5 PL61A 6 T
Y5 NC - Y5 PL61B 6 C
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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
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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LatticeEC Commercial (Continued)

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC10E-4F256C 195 -4 fpBGA 256 COM 10.2K
LFEC10E-5F256C 195 -5 fpBGA 256 COM 10.2K
LFEC10E-3Q208C 147 -3 PQFP 208 COM 10.2K
LFEC10E-4Q208C 147 -4 PQFP 208 COM 10.2K
LFEC10E-5Q208C 147 -5 PQFP 208 COM 10.2K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC15E-3F484C 352 -3 fpBGA 484 COM 15.3K
LFEC15E-4F484C 352 -4 fpBGA 484 COM 15.3K
LFEC15E-5F484C 352 -5 fpBGA 484 COM 15.3K
LFEC15E-3F256C 195 -3 fpBGA 256 COM 15.3K
LFEC15E-4F256C 195 -4 fpBGA 256 COM 15.3K
LFEC15E-5F256C 195 -5 fpBGA 256 COM 15.3K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC20E-3F672C 400 -3 fpBGA 672 COM 19.7K
LFEC20E-4F672C 400 -4 fpBGA 672 COM 19.7K
LFEC20E-5F672C 400 -5 fpBGA 672 COM 19.7K
LFEC20E-3F484C 360 -3 fpBGA 484 COM 19.7K
LFEC20E-4F484C 360 -4 fpBGA 484 COM 19.7K
LFEC20E-5F484C 360 -5 fpBGA 484 COM 19.7K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC33E-3F672C 496 -3 fpBGA 672 COM 32.8K
LFEC33E-4F672C 496 -4 fpBGA 672 COM 32.8K
LFEC33E-5F672C 496 -5 fpBGA 672 COM 32.8K
LFEC33E-3F484C 360 -3 fpBGA 484 COM 32.8K
LFEC33E-4F484C 360 -4 fpBGA 484 COM 32.8K
LFEC33E-5F484C 360 -5 fpBGA 484 COM 32.8K
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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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For Further Information

A variety of technical notes for the LatticeECP/EC family are available on the Lattice web site at www.latticesemi.com.

LatticeECP/EC syslO Usage Guide (TN1056)

LatticeECP/EC sysCLOCK PLL Design and Usage Guide (TN1049)

Memory Usage Guide for LatticeECP/EC Devices (TN1051)

LatticeECP/EC DDR Usage Guide (TN1050)

Power Estimation and Management for LatticeECP/EC and LatticeXP Devices (TN1052)
LatticeECP-DSP sysDSP Usage Guide (TN1057)

LatticeECP/EC sysCONFIG Usage Guide (TN1053)

IEEE 1149.1 Boundary Scan Testability in Lattice Devices

For further information about interface standards refer to the following web sites:
» JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org

PCI: ww.pcisig.com
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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.

www.latticesemi.com 6-1 Further Info_01.4



= LATTICE

LatticeECP/EC Family Data Sheet

Revision History

September 2012

Data Sheet DS1000

Revision History

Date Version Section Change Summary
June 2004 01.0 — Initial release.
August 2004 01.1 Introduction Added new device LFECP/LFEC33 in Table 1-1.
Architecture Added New device LFECP/LFEC33 in Tables 2-9, 2-10 and 2-11.
DC & Switching Added New device LFECP/LFECS33 on Supply current (Standby) tables.
Characteristics  'Ajded New device LFECP/LFEC33 on Initialization Supply current
tables.
Ordering Information |Added 33K Logic Capacity Device in Part Number Description section.
Added EC33, ECP33 device: Industrial and Commercial to Part Number
table.
Corrected /O counts in the part number tables for 100/144 TQFP and
208 PQFP packages to match Table 1-1 on page 1.
November 2004 01.3 Introduction Changed DDR333 (166MHz) to DDR400 (200MHz)

Added “RSDS” offering to the Features list: Flexible I/O Buffer

Architecture

Added information about Secondary Clock Sources

Added information about DCS

Added a section on “Recommended Power-up Sequence”

Updated Figure 2-24 “DQS Routing”

Added DSP Block performance numbers to Table 2-11

Added another row for RSDS in Table 2-13 and Table 2-14

DC & Switching
Characteristics

Updated new timing numbers

Added numbers to derating table

Added DC conditions to RSDS table

Changed LVDS Max. Vggo to 2.625

Added a row for RSDS in “Operating Condition” table

Updated standby and initialization current table

Added figure 3-12: sysConfig SPI port sequence

Added DDR Timing Table and DDR Timings Figure 3-6

Pinout Information

Added LFECP/EC6 to Pin Information

Added LFECP/EC6 to Power Supply and NC Connections

Added LFECP/EC6 144 TQFP Logic Signal Connections

Added LFECP/EC6 208 PQFP Logic Signal Connections

Added LFECP/EC6 256 fpBGA Logic Signal Connections

Added LFECP/EC6 484 fpBGA Logic Signal Connections

Ordering Information

Added 33K Logic Capacity Device in Part Number Description section.

Added Part Number table for Commercial EC33.

Added Part Number table for Commercial ECP33.

Added Part Number table for Industrial EC33.

Added Part Number table for Industrial ECP33.
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