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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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Introduction

The LatticeECP/EC family of FPGA devices is optimized to deliver mainstream FPGA features at low cost. For
maximum performance and value, the LatticeECP™ (EConomy Plus) FPGA concept combines an efficient FPGA
fabric with high-speed dedicated functions. Lattice’s first family to implement this approach is the LatticeECP-
DSP™ (EConomy Plus DSP) family, providing dedicated high-performance DSP blocks on-chip. The LatticeEC™
(EConomy) family supports all the general purpose features of LatticeECP devices without dedicated function
blocks to achieve lower cost solutions.

The LatticeECP/EC FPGA fabric, which was designed from the outset with low cost in mind, contains all the critical
FPGA elements: LUT-based logic, distributed and embedded memory, PLLs and support for mainstream 1/Os.
Dedicated DDR memory interface logic is also included to support this memory that is becoming increasingly prev-
alent in cost-sensitive applications.

The ispLEVER® design tool suite from Lattice allows large complex designs to be efficiently implemented using the
LatticeECP/EC FPGA family. Synthesis library support for LatticeECP/EC is available for popular logic synthesis
tools. The ispLEVER tool uses the synthesis tool output along with the constraints from its floor planning tools to
place and route the design in the LatticeECP/EC device. The ispLEVER tool extracts the timing from the routing
and back-annotates it into the design for timing verification.

Lattice provides many pre-designed IP (Intellectual Property) ispLeverCORE™ modules for the LatticeECP/EC
family. By using these IPs as standardized blocks, designers are free to concentrate on the unique aspects of their
design, increasing their productivity.
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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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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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Absolute Maximum Ratings" >3

Supply Voltage Ve« v v vovee v -0.5t0 1.32V
Supply Voltage Vocaux - -+« v v vvveevnnn -0.5 to 3.75V
Supply Voltage Vegy o vvvvvv oo -0.5 to 3.75V
Output Supply Voltage Vegio -+ -2 oo - -0.510 3.75V
Dedicated Input Voltage Applied* ........ -0.5t0 4.25V
I/O Tristate Voltage Applied*. ... ........ -0.510 3.75V
Storage Temperature (Ambient) ......... -65 to 150°C
Junction Temp. (Tj) . ..... ... it +125°C

1. Stress above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

2. Compliance with the Lattice Thermal Management document is required.

3. All voltages referenced to GND.

4. Overshoot and undershoot of -2V to (V|yuax + 2) volts is permitted for a duration of <20ns.

Recommended Operating Conditions

Symbol Parameter Min. Max. Units
Vee Core Supply Voltage 1.14 1.26 \Y
Veeaux® Auxiliary Supply Voltage 3.135 3.465 \
VeepL PLL Supply Voltage for ECP/EC33 1.14 1.26 \
Veeio™? I/O Driver Supply Voltage 1.140 3.465 v
Vel Supply Voltage for IEEE 1149.1 Test Access Port 1.140 3.465 \%
tycom Junction Commercial Operation 0 85 °C
tyIND Junction Industrial Operation -40 100 °C

1. If Vggio or Vogy is set to 1.2V, they must be connected to the same power supply as Ve, If Vogio or Vogy is set to 3.3V, they must be con-
nected to the same power supply as Vcoaux-

2. See recommended voltages by I/O standard in subsequent table.

3. Vecaux ramp rate must not exceed 3mV/us for commercial and 0.6 mV/us for industrial device operations during power up when transition-
ing between 0.8V and 1.8V.

Hot Socketing Specifications® % **

Symbol ‘ Parameter ‘ Condition ‘ Min. ‘ Typ. ‘ Max. ‘ Units
Top and Bottom General Purpose sysl/Os (Banks 0, 1, 4 and 5), JTAG and Dedicated sysCONFIG Pins
Ipk_T8 |Input or /O Leakage Current 06 Vg6V (MAX) | — | — [|+-000]| pA
Left and Right General Purpose sysl/Os (Banks 2, 3, 6 and 7)

ViyOV — — +/-1000 A

Ipk LR Input or I/O Leakage Current IN = “cclo s

- VIN > VCClO —_ 35 —_— mA

1. Insensitive to sequence of V¢c Vocaux and Vegio- However, assumes monotonic rise/fall rates for Vo Vocaux and Vegio.
2. 00 Vg 6 Ve (MAX), 08 Vegio 8 Vocio (MAX) or 06 Vegaux 0 Vecaux (MAX).

3. IDK is additive to IPU, IPW or IBH'

4. LVCMOS and LVTTL 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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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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sysCLOCK PLL Timing

Over Recommended Operating Conditions

Parameter Description Conditions Min. Typ. Max. Units
fin Input Clock Frequency (CLKI, CLKFB) 25 — 420 MHz
fout Output Clock Frequency (CLKOP, CLKOS) 25 — 420 MHz
fouTe K-Divider Output Frequency (CLKOK) 0.195 — 210 MHz
fvco PLL VCO Frequency 420 — 840 MHz
feED Phase Detector Input Frequency 25 — — MHz
AC Characteristics
tor Output Clock Duty Cycle Derault Duty Cycle 45 50 55 %
tpy* Output Phase Accuracy — — 0.05 ul
topuiT! Output Clock Period Jitter four >= 100MHz — — 125 i

fouT < 100MHz — — 0.02 uUIPP
tsk Input Clock to Output Clock Skew Divider ratio = integer — — +/- 200 ps
tw Output Clock Pulse Width At 90% or 10%° 1 — — ns
tLock’ PLL Lock-in Time — — 150 Hs
tpa Programmable Delay Unit 100 250 450 ps
tipurr Input Clock Period Jitter — — +/- 200 ps
teBKDLY External Feedback Delay — — 10 ns
th) Input Clock High Time 90% to 90% 0.5 — — ns
to Input Clock Low Time 10% to 10% 0.5 — — ns
trsT RST Pulse Width 10 — — ns

1. Jitter sample is taken over 10,000 samples of the primary PLL output with clean reference clock.
2. Output clock is valid after t ook for PLL reset and dynamic delay adjustment.

3. Using LVDS output buffers.

4. Relative to CLKOP.

Timing v.G 0.30
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Figure 3-14. sysCONFIG Master Serial Port Timing
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Figure 3-15. sysCONFIG Slave Serial Port Timing
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Figure 3-16. Power-On-Reset (POR) Timing
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1. Time taken from Ve or Vccaux, whichever is the last to reach its VmIN.
2. Device is in a Master Mode.
3. The CFG pins are normally static (hard wired).
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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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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
85 VCCIO4 4 VCCIO4 4
86 PB18A 4 T WRITEN PB26A 4 T WRITEN
87 PB18B 4 C CS1N PB26B 4 C CS1N
88 PB19A 4 T VREF1_4 PB27A 4 T VREF1_4
89 PB19B 4 C CSN PB27B 4 C CSN
920 PB20A 4 T VREF2_4 PB28A 4 T VREF2_4
91 PB20B 4 C D0/SPID7 PB28B 4 C D0/SPID7
92 PB21A 4 T D2/SPID5 PB29A 4 T D2/SPID5
93 GND4 4 GND4 4
94 PB21B 4 C D1/SPID6 PB29B 4 C D1/SPID6
95 PB22A 4 T BDQS22 PB30A 4 T BDQS30
96 PB22B 4 C D3/SPID4 PB30B 4 C D3/SPID4
97 PB23A 4 T PB31A 4 T
98 PB23B 4 C D4/SPID3 PB31B 4 C D4/SPID3
929 PB24A 4 T PB32A 4 T
100 PB24B 4 C D5/SPID2 PB32B 4 C D5/SPID2
101 PB25A 4 T PB33A 4 T
102 PB25B 4 C D6/SPID1 PB33B 4 C D6/SPID1
103 PB33A 4 PB41A 4
104 VCCIO4 4 VCCIO4 4
105* GND3 ) GND3 )
GND4 GND4
106 VCCIO3 3 VCCIO3 3
107 PR27B 3 C VREF2_3 PR36B 3 C VREF2_3
108 PR27A 3 T VREF1_3 PR36A 3 T VREF1_3
109 PR26B 3 C PR35B 3 C
110 PR26A 3 T PR35A 3 T
111 PR25B 3 C PR34B 3 C
112 PR25A 3 T PR34A 3 T
113 PR24B 3 C PR33B 3 C
114 PR24A 3 T RDQS24 PR33A 3 T RDQS33
115 PR23B 3 C RLMO_PLLC_FB_A PR32B 3 C RLMO_PLLC_FB_A
116 GND3 3 GND3 3
117 PR23A 3 T RLMO_PLLT_FB_A PR32A 3 T RLMO_PLLT_FB_A
118 PR22B 3 C RLMO_PLLC_IN_A PR31B 3 C RLMO_PLLC_IN_A
119 PR22A 3 T RLMO_PLLT_IN_A PR31A 3 T RLMO_PLLT_IN_A
120 VCCIO3 3 VCCIO3 3
121 PR21B 3 C DI/CSSPIN PR30B 3 C DI/CSSPIN
122 PR21A 3 T DOUT/CSON PR30A 3 T DOUT/CSON
123 PR20B 3 C BUSY/SISPI PR29B 3 C BUSY/SISPI
124 PR20A 3 T D7/SPIDO PR29A 3 T D7/SPIDO
125 CFG2 3 CFG2 3
126 CFG1 3 CFG1 3
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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/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
G12 PR18A 2 T PCLKT2_0 PR22A 2 T PCLKT2_0
G13 PR17B 2 C PR21B 2 C
F13 PR17A 2 T PR21A 2 T
F12 PR16B 2 C PR20B 2 C
E13 PR16A 2 T PR20A 2 T
D16 PR15B 2 C PR19B 2 C
D15 PR15A 2 T PR19A 2 T RDQS19
F14 PR14B 2 C PR18B 2 C
GND GND2 2 GND2 2
E14 PR14A 2 T PR18A 2 T
ci6 PR13B 2 C PR17B 2 C
B16 PR13A 2 T PR17A 2 T
Ci5 PR12B 2 C PR16B 2 C
Ci14 PR12A 2 T PR16A 2 T
GND GND2 2 GND2 2
- - - GND2 2
D14 PR2B 2 C VREF1_2 PR2B 2 C VREF1_2
D13 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2
GND GND2 2 GND2 2
GND GND1 1 GND1 1
GND GND1 1 GND1 1
- - - GND1 1
- - - GND1 1
B13 PT34B 1 C PT34B 1 C
C13 PT34A 1 T PT34A 1 T
Cci12 PT33B 1 C PT33B 1 C
GND GND1 1 GND1 1
D12 PT33A 1 T PT33A 1 T
A15 PT32B 1 C PT32B 1 C
B14 PT32A 1 T PT32A 1 T
D11 PT31B 1 C PT31B 1 C
C11 PT31A 1 T PT31A 1 T
E10 PT30B 1 C PT30B 1 C
E11 PT30A 1 T TDQS30 PT30A 1 T TDQS30
Al14 PT29B 1 C PT29B 1 C
GND GND1 1 GND1 1
A13 PT29A 1 T PT29A 1 T
D10 PT28B 1 C PT28B 1 C
c10 PT28A 1 T PT28A 1 T
A12 PT27B 1 C VREF2_1 PT27B 1 C VREF2_1
B12 PT27A 1 T VREF1_1 PT27A 1 T VREF1_1
Al1 PT26B 1 C PT26B 1 C
B11 PT26A 1 T PT26A 1 T
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a Pinout Information
s=LATTICE LatticeECP/EC Family Data Sheet

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
W17 NC - W17 NC - W17 PB46B 4
AA20 NC - AA20 NC - AA20 PB47A 4 T
Y19 NC - Y19 NC - Y19 PB47B 4 C
Y18 NC - Y18 NC - Y18 PB48A 4 T
W18 NC - W18 NC - W18 PB48B 4 C
T17 NC - T17 NC - T17 PB49A 4 T
u17 NC - u17 NC - u17 PB49B 4 C
GND GND4 4 GND GND4 4 GND GND4 4
GND GND3 3 GND GND3 3 GND GND3 3
W20 PR27B 3 C VREF2_3 W20 PR36B 3 C VREF2_3 W20 PR44B 3 C VREF2_3
Y20 PR27A 3 T VREF1_3 Y20 PR36A 3 T VREF1_3 Y20 PR44A 3 T VREF1_3
AA21 PR26B 3 C AA21 PR35B 3 C AA21 PR43B 3 C
AB21 PR26A 3 T AB21 PR35A 3 T AB21 PR43A 3 T
W19 PR25B 3 C w19 PR34B 3 C W19 PR42B 3 C
V19 PR25A 3 T V19 PR34A 3 T V19 PR42A 3 T
Y21 PR24B 3 C Y21 PR33B 3 C Y21 PR41B 3 C
AA22 PR24A 3 T RDQS24 AA22 PR33A 3 T RDQS33 AA22 PR41A 3 T RDQS41
V20 PR23B 3 C |RLMO_PLLC_FB_A} V20 PR32B 3 C |RLMO_PLLC_FB_A] V20 PR40B 3 C |[RLMO_PLLC_FB_A
GND GND3 3 GND GND3 3 GND GND3 3
u20 PR23A 3 T |RLMO_PLLT_FB_A] U20 PR32A 3 T |RLMO_PLLT_FB_A}] U20 PR40A 3 T | RLMO_PLLT_FB_A
w21 PR22B 3 C |RLMO_PLLC_IN_AJ} w21 PR31B 3 C | RLMO_PLLC_IN_Af W21 PR39B 3 C | RLMO_PLLC_IN_A
Y22 PR22A 3 T |RLMO_PLLT_IN_Af Y22 PR31A 3 T | RLMO_PLLT_IN_A Y22 PR39A 3 T | RLMO_PLLT_IN_A
V21 PR21B 3 C DI/CSSPIN V21 PR30B 3 (o} DI/CSSPIN V21 PR38B 3 C DI/CSSPIN
w22 PR21A 3 T DOUT/CSON w22 PR30A 3 T DOUT/CSON W22 PR38A 3 T DOUT/CSON
u21 PR20B 3 C BUSY/SISPI u21 PR29B 3 C BUSY/SISPI u21 PR37B 3 C BUSY/SISPI
V22 PR20A 3 T D7/SPIDO Va2 PR29A 3 T D7/SPIDO V22 PR37A 3 T D7/SPIDO
T19 CFG2 3 T19 CFG2 3 T19 CFG2 3
u19 CFG1 3 u19 CFG1 3 u19 CFG1 3
u18 CFGO 3 u18 CFGO 3 u18 CFGO 3
V18 |PROGRAMN| 3 V18 [PROGRAMN| 3 V18 |PROGRAMN| 3
T20 CCLK 3 T20 CCLK 3 T20 CCLK 3
T21 INITN 3 T21 INITN 3 T21 INITN 3
R20 DONE 3 R20 DONE 3 R20 DONE 3
T18 NC - T18 NC - T18 NC -
R17 NC - R17 NC - R17 NC -
R19 NC - R19 NC - R19 NC -
R18 NC - R18 NC - R18 NC -
u22 NC - u22 NC - u22 PR35B 3 C
GND - - GND - - GND GND3 3
T22 NC - T22 NC - T22 PR35A 3 T
R21 NC - R21 NC - R21 PR34B 3 C
R22 NC - R22 NC - R22 PR34A 3 T
P20 NC - P20 NC - P20 PR33B 3 C
N20 NC - N20 NC - N20 PR33A 3 T
P19 NC - P19 NC - P19 PR32B 3 C
P18 NC - P18 NC - P18 PR32A 3 T
P21 PR18B 3 C P21 PR27B 3 (o} P21 PR31B 3 C
GND GND3 3 GND GND3 3 GND GND3 3
P22 PR18A 3 T P22 PR27A 3 T P22 PR31A 3 T
N21 PR17B 3 N21 PR26B 3 C N21 PR30B 3 C
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a Pinout Information
s=LATTICE LatticeECP/EC Family Data Sheet

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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= LATTICE

Pinout Information
LatticeECP/EC Family Data Sheet

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
K3 PL21A 7 T K3 PL33A 7 T
K2 PL21B 7 C K2 PL33B 7 C
Ji PL22A 7 T PCLKT7_0 Ji PL34A 7 T PCLKT7_0
GND GND7 7 GND GND7 7
K1 PL22B 7 C PCLKC7_0 K1 PL34B 7 C PCLKC7_0
L3 XRES 6 L3 XRES 6
L4 PL24A 6 T L4 PL36A 6 T
L5 PL24B 6 C L5 PL36B 6 C
L2 PL25A 6 T L2 PL37A 6 T
L1 PL25B 6 C L1 PL37B 6 C
M4 PL26A 6 T M4 PL38A 6 T
M5 PL26B 6 C M5 PL38B 6 C
M1 PL27A 6 T M1 PL39A 6 T
GND GND6 6 GND GND6 6
M2 PL27B 6 C M2 PL39B 6 C
N3 PL28A 6 T LDQS28 N3 PL40A 6 T LDQS40
M3 PL28B 6 C M3 PL40B 6 C
N5 PL29A 6 T N5 PL41A 6 T
N4 PL29B 6 C N4 PL41B 6 C
N1 PL30A 6 T N1 PL42A 6 T
N2 PL30B 6 C N2 PL42B 6 C
P1 PL31A 6 T P1 PL43A 6 T
GND GND6 6 GND GND6 6
P2 PL31B 6 C P2 PL43B 6 C
R6 PL32A 6 T R6 PL44A 6 T
P5 PL32B 6 C P5 PL44B 6 C
P3 PL33A 6 T P3 PL45A 6 T
P4 PL33B 6 C P4 PL45B 6 C
R1 PL34A 6 T R1 PL46A 6 T
R2 PL34B 6 C R2 PL46B 6 C
R5 PL35A 6 T R5 PL47A 6 T
GND GND6 6 GND GND6 6
R4 PL35B 6 C R4 PL47B 6 C
T1 PL36A 6 T LDQS36 T1 PL48A 6 T LDQS48
T2 PL36B 6 C T2 PL48B 6 C
R3 PL37A 6 T R3 PL49A 6 T
T3 PL37B 6 C T3 PL49B 6 C
GND GND6 6 GND GND6 6
T5 TCK 6 T5 TCK 6
us TDI 6 us TDI 6
T4 T™MS 6 T4 TMS 6
U1 TDO 6 U1 TDO 6
u2 VCCJ 6 u2 VCCJ 6
Vi1 PL41A 6 T LLMO_PLLT_IN_A V1 PL53A 6 T LLMO_PLLT_IN_A
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= LATTICE

Pinout Information
LatticeECP/EC Family Data Sheet

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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a Pinout Information
s=LATTICE 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

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
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a Pinout Information
s=LATTICE 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

u21 PR36B 3 C u21 PR48B 3 C

T21 PR36A 3 T RDQS36 T21 PR48A 3 T RDQS48
T25 PR35B 3 C T25 PR47B 3 C
GND GND3 3 GND GND3 3

T26 PR35A 3 T T26 PR47A 3 T

T22 PR34B 3 C T22 PR46B 3 C

T23 PR34A 3 T T23 PR46A 3 T

T24 PR33B 3 C T24 PR45B 3 C

R23 PR33A 3 T R23 PR45A 3 T

R25 PR32B 3 C R25 PR44B 3 C

R24 PR32A 3 T R24 PR44A 3 T

R26 PR31B 3 C R26 PR43B 3 C
GND GND3 3 GND GND3 3

P26 PR31A 3 T P26 PR43A 3 T

R21 PR30B 3 C R21 PR42B 3 C

R22 PR30A 3 T R22 PR42A 3 T

P25 PR29B 3 C P25 PR41B 3 C

P24 PR29A 3 T P24 PR41A 3 T

P23 PR28B 3 C P23 PR40B 3 C

P22 PR28A 3 T RDQS28 P22 PR40A 3 T RDQS40
N26 PR27B 3 C N26 PR39B 3 C
GND GND3 3 GND GND3 3

M26 PR27A 3 T M26 PR39A 3 T

N21 PR26B 3 C N21 PR38B 3 C

P21 PR26A 3 T P21 PR38A 3 T

N23 PR25B 3 C N23 PR37B 3 C

N22 PR25A 3 T N22 PR37A 3 T

N25 PR24B 3 C N25 PR36B 3 C

N24 PR24A 3 T N24 PR36A 3 T

L26 PR22B 2 C PCLKC2_0 L26 PR34B 2 C PCLKC2_0
GND GND2 2 GND GND2 2

K26 PR22A 2 T PCLKT2_0 K26 PR34A 2 T PCLKT2_0
M22 PR21B 2 C M22 PR33B 2 C

M23 PR21A 2 T M23 PR33A 2 T

M25 PR20B 2 C M25 PR32B 2 C

M24 PR20A 2 T M24 PR32A 2 T

M21 PR19B 2 C M21 PR31B 2 C

L21 PR19A 2 T RDQS19 L21 PR31A 2 T RDQS31
L22 PR18B 2 C L22 PR30B 2 C
GND GND2 2 GND GND2 2

L23 PR18A 2 T L23 PR30A 2 T

L25 PR17B 2 C L25 PR29B 2 C
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a Pinout Information
s=LATTICE 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

H7 VCCAUX - H7 VCCAUX -

J19 VCCAUX - J19 VCCAUX -

J8 VCCAUX - J8 VCCAUX -

K7 VCCAUX - K7 VCCAUX -

L20 VCCAUX - L20 VCCAUX -

M20 VCCAUX - M20 VCCAUX -

M7 VCCAUX - M7 VCCAUX -

N20 VCCAUX - N20 VCCAUX -

P20 VCCAUX - P20 VCCAUX -

P7 VCCAUX - P7 VCCAUX -

T20 VCCAUX - T20 VCCAUX -

T7 VCCAUX - T7 VCCAUX -

T8 VCCAUX - T8 VCCAUX -

V19 VCCAUX - V19 VCCAUX -

V7 VCCAUX - V7 VCCAUX -
w20 VCCAUX - W20 VCCAUX -

Y13 VCCAUX - Y13 VCCAUX -

Y7 VCCAUX - Y7 VCCAUX -

K19 VCC' - K19 VCCPLL -

L8 VCC' - L8 VCCPLL -

u19 VCC' - u19 VCCPLL -

us VCC' - us VCCPLL -

1. Tied to Voepyy.
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- Ordering Information
s LATTICE LatticeECP/EC Family Data Sheet

LatticeECP Commercial

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP6E-3F484C 224 -3 fpBGA 484 COM 6.1K
LFECP6E-4F484C 224 -4 fpBGA 484 COM 6.1K
LFECP6E-5F484C 224 -5 fpBGA 484 COM 6.1K
LFECP6E-3F256C 195 -3 fpBGA 256 COM 6.1K
LFECP6E-4F256C 195 -4 fpBGA 256 COM 6.1K
LFECP6E-5F256C 195 -5 fpBGA 256 COM 6.1K
LFECP6E-3Q208C 147 -3 PQFP 208 COM 6.1K
LFECP6E-4Q208C 147 -4 PQFP 208 COM 6.1K
LFECP6E-5Q208C 147 -5 PQFP 208 COM 6.1K
LFECP6E-3T144C 97 -3 TQFP 144 COM 6.1K
LFECP6E-4T144C 97 -4 TQFP 144 COM 6.1K
LFECP6E-5T144C 97 -5 TQFP 144 COM 6.1K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP10E-3F484C 288 -3 fpBGA 484 COM 10.2K
LFECP10E-4F484C 288 -4 fpBGA 484 COM 10.2K
LFECP10E-5F484C 288 -5 fpBGA 484 COM 10.2K
LFECP10E-3F256C 195 -3 fpBGA 256 COM 10.2K
LFECP10E-4F256C 195 -4 fpBGA 256 COM 10.2K
LFECP10E-5F256C 195 -5 fpBGA 256 COM 10.2K
LFECP10E-3Q208C 147 -3 PQFP 208 COM 10.2K
LFECP10E-4Q208C 147 -4 PQFP 208 COM 10.2K
LFECP10E-5Q208C 147 -5 PQFP 208 COM 10.2K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP15E-3F484C 352 -3 fpBGA 484 COM 15.3K
LFECP15E-4F484C 352 -4 fpBGA 484 CcOoM 15.3K
LFECP15E-5F484C 352 -5 fpBGA 484 COM 15.3K
LFECP15E-3F256C 195 -3 fpBGA 256 COM 15.3K
LFECP15E-4F256C 195 -4 fpBGA 256 CcOoM 15.3K
LFECP15E-5F256C 195 -5 fpBGA 256 COM 15.3K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP20E-3F672C 400 -3 fpBGA 672 COM 19.7K
LFECP20E-4F672C 400 -4 fpBGA 672 COM 19.7K
LFECP20E-5F672C 400 -5 fpBGA 672 CcOoM 19.7K
LFECP20E-3F484C 360 -3 fpBGA 484 COM 19.7K
LFECP20E-4F484C 360 -4 fpBGA 484 COM 19.7K
LFECP20E-5F484C 360 -5 fpBGA 484 CcOoM 19.7K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP33E-3F672C 496 -3 fpBGA 672 CcOoM 32.8K
LFECP33E-4F672C 496 -4 fpBGA 672 COM 32.8K
LFECP33E-5F672C 496 -5 fpBGA 672 CcOoM 32.8K
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