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Figure 2.3. Slice Diagram
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Figure 2.8. Edge Clock Sources per Bank

The edge clocks have low injection delay and low skew. They are used for DDR Memory or Generic DDR interfaces. For
detailed information on Edge Clock connections, refer to ECP5 and ECP5-5G sysClock PLL/DLL Design and Usage Guide
(TN1263).

2.6. Clock Dividers

ECP5/ECP5-5G devices have two clock dividers, one on the left side and one on the right side of the device. These are
intended to generate a slower-speed system clock from a high-speed edge clock. The block operates in a +2, +3.5 mode
and maintains a known phase relationship between the divided down clock and the high-speed clock based on the
release of its reset signal.

The clock dividers can be fed from selected PLL outputs, external primary clock pins multiplexed with the DDRDEL Slave
Delay or from routing. The clock divider outputs serve as primary clock sources and feed into the clock distribution
network. The Reset (RST) control signal resets input and asynchronously forces all outputs to low. The SLIP signal slips
the outputs one cycle relative to the input clock. For further information on clock dividers, refer to ECP5 and ECP5-5G
sysClock PLL/DLL Design and Usage Guide (TN1263). Figure 2.9 shows the clock divider connections.

Primary Clock Pin OR
DLLDEL output clock —————————P

PLL clock output CLKDIV To Primary Clock Tree
-  » > :
(CLKOP/CLKOS) (/2 or /3.5) OR Routing
Primary
Clock Tree ———p
OR Routing RST ——

SLIP ———— b

Figure 2.9. ECP5/ECP5-5G Clock Divider Sources

www.latticesemi.com/legal


http://www.latticesemi.com/legal
http://www.latticesemi.com/view_document?document_id=50465
http://www.latticesemi.com/view_document?document_id=50465
http://www.latticesemi.com/view_document?document_id=50465
http://www.latticesemi.com/view_document?document_id=50465

=LATTICE

\
Operand p|Operand | __________________ »| Operand
A A A
Operand »| Operand [ - ________ _ »| Operand
— B B B
Operand | [ Operand
A B
> m/k
loops
Single >|v| loops Multiplier Multiplier Multiplier
Multiplier 0 1 K
Accumulator
_/
Function Implemented in —
General Purpose DSP

m/k
accumulate

Output

Function Implemented in ECP5/ECP5-5G

Figure 2.13. Comparison of General DSP and ECP5/ECP5-5G Approaches

2.9.2. sysDSP Slice Architecture Features

The ECP5/ECP5-5G sysDSP Slice has been significantly enhanced to provide functions needed for advanced processing

applications. These enhancements provide improved flexibility and resource utilization.

The ECP5/ECP5-5G sysDSP Slice supports many functions that include the following:

e  Symmetry support. The primary target application is wireless. 1D Symmetry is useful for many applications that
use FIR filters when their coefficients have symmetry or asymmetry characteristics. The main motivation for using
1D symmetry is cost/size optimization. The expected size reduction is up to 2x.

e 0dd mode - Filter with Odd number of taps
e  Even mode — Filter with Even number of taps
e Two dimensional (2D) symmetry mode — supports 2D filters for mainly video applications

e  Dual-multiplier architecture. Lower accumulator overhead to half and the latency to half compared to single
multiplier architecture

e  Fully cascadable DSP across slices. Support for symmetric, asymmetric and non-symmetric filters.

e  Multiply (one 18x36, two 18x18 or four 9x9 Multiplies per Slice)

e  Multiply (36x36 by cascading across two sysDSP slices)

e  Multiply Accumulate (supports one 18x36 multiplier result accumulation or two 18x18 multiplier result
accumulation)

e  Two Multiplies feeding one Accumulate per cycle for increased processing with lower latency (two 18x18
Multiplies feed into an accumulator that can accumulate up to 52 bits)

e  Pipeline registers

e 1D Symmetry support. The coefficients of FIR filters have symmetry or negative symmetry characteristics.

e  0Odd mode — Filter with Odd number of taps
e  Even mode — Filter with Even number of taps

e 2D Symmetry support. The coefficients of 2D FIR filters have symmetry or negative symmetry characteristics.

e 3*3 and 3*5 — Internal DSP Slice support
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e 5*5and larger size 2D blocks — Semi internal DSP Slice support
e Flexible saturation and rounding options to satisfy a diverse set of applications situations
e  Flexible cascading across DSP slices

e  Minimizes fabric use for common DSP and ALU functions

e Enables implementation of FIR Filter or similar structures using dedicated sysDSP slice resources only

e Provides matching pipeline registers

e Can be configured to continue cascading from one row of sysDSP slices to another for longer cascade chains
e  Flexible and Powerful Arithmetic Logic Unit (ALU) Supports:

e Dynamically selectable ALU OPCODE

e Ternary arithmetic (addition/subtraction of three inputs)

e  Bit-wise two-input logic operations (AND, OR, NAND, NOR, XOR and XNOR)

e  Eight flexible and programmable ALU flags that can be used for multiple pattern detection scenarios, such as,

overflow, underflow and convergent rounding.

e  Flexible cascading across slices to get larger functions
e RTL Synthesis friendly synchronous reset on all registers, while still supporting asynchronous reset for legacy users
e Dynamic MUX selection to allow Time Division Multiplexing (TDM) of resources for applications that require

processor-like flexibility that enables different functions for each clock cycle
For most cases, as shown in Figure 2.14, the ECP5/ECP5-5G sysDSP slice is backwards-compatible with the
LatticeECP2™ and LatticeECP3™ sysDSP block, such that, legacy applications can be targeted to the ECP5/ ECP5-5G
sysDSP slice. Figure 2.14 shows the diagram of sysDSP, and Figure 2.15 shows the detailed diagram.
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Figure 2.14. Simplified sysDSP Slice Block Diagram
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2.14. sysl/O Buffer

Each 1/0 is associated with a flexible buffer referred to as a sysl/O buffer. These buffers are arranged around the
periphery of the device in groups referred to as banks. The sysl/O buffers allow users to implement the wide variety of
standards that are found in today’s systems including LVDS, HSUL, BLVDS, SSTL Class | and I, LVCMOS, LVTTL, LVPECL,
and MIPI.

2.14.1. sysl/O Buffer Banks

ECP5/ECP5-5G devices have seven sysl/O buffer banks, two banks per side at Top, Left and Right, plus one at the
bottom left side. The bottom left side bank (Bank 8) is a shared 1/0 bank. The 1/Os in that bank contains both dedicated
and shared I/0 for sysConfig function. When a shared pin is not used for configuration, it is available as a user I/O. For
LFE5-85 devices, there is an additional I/0 bank (Bank 4) that is not available in other device in the family.

In ECP5/ECP5-5G devices, the Left and Right sides are tailored to support high performance interfaces, such as DDR2,
DDR3, LPDDR2, LPDDR3 and other high speed source synchronous standards. The banks on the Left and Right sides of
the devices feature LVDS input and output buffers, data-width gearing, and DQSBUF block to support DDR2/3 and
LPDDR2/3 interfaces. The I/Os on the top and bottom banks do not have LVDS input and output buffer, and gearing
logic, but can use LVCMOS to emulate most of differential output signaling.

Each syslO bank has its own 1/0 supply voltage (Vccio)- In addition, the banks on the Left and Right sides of the device,
have voltage reference input (shared 1/O pin), VREF1 per bank, which allow it to be completely independent of each
other. The Vrer voltage is used to set the threshold for the referenced input buffers, such as SSTL. Figure 2.25 shows the
seven banks and their associated supplies.

In ECP5/ECP5-5G devices, single-ended output buffers and ratioed input buffers (LVTTL, and LVCMOS) are powered
using Vcao. LVTTL, LVCMOS33, LVCMOS25 and LVCMOS12 can also be set as fixed threshold inputs independent of
Vccaio.
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Figure 2.25. ECP5/ECP5-5G Device Family Banks
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s10.  Supply Current (Standby)

Over recommended operating conditions.

Table 3.8. ECP5/ECP5-5G Supply Current (Standby)

Symbol Parameter Device Typical Unit
LFE5U-12F/ LFE5U-25F/ LFESUM-25F 77 mA
LFESUM5G-25F 77 mA
LFE5U-45F/ LFESUM-45F 116 mA
lcc Core Power Supply Current

LFESUM5G-45F 116 mA
LFE5U-85F/ LFESUM-85F 212 mA
LFESUM5G-85F 212 mA
LFE5U-12F/ LFE5U-25F/ LFESUM-25F/ 16 mA

. LFESUM5G-25F
lecaux Auxiliary Power Supply Current LFE5U-45F/ LFESUM-45F/ LFESUMSG-45F 17 mA
LFE5U-85F/ LFE5UM-85F/ LFESUM5G-85F 26 mA
LFE5U-12F/ LFE5U-25F/ LFESUM-25F/ 05 mA

LFESUM5G-25F
lecio Bank Power Supply Current (Per Bank) | | pp5y.45F/ LFESUM-45F/ LFESUMSG-45F 0.5 mA
LFE5U-85F/ LFESUM-85F/ LFESUMS5G-85F 0.5 mA
LFESUM-25F 11 mA
LFESUMS5G-25F 12 mA
| SERDES Power Supply Current (Per LFESUM-45F 9.5 mA
con Dual) LFESUMS5G-45F 11 mA
LFESUM-85F 9.5 mA
LFESUM5G-85F 11 mA

Notes:
e  For further information on supply current, see the list of technical documentation in Supplemental Information section on page
102.

e Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vccio or GND.

° Frequency O Hz.

e  Pattern represents a “blank” configuration data file.

e T,=85°C, power supplies at nominal voltage.

e  Todetermine the ECP5/ECP5-5G peak start-up current, use the Power Calculator tool in the Lattice Diamond Design Software.
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;1. SERDES Power Supply Requirements®?3

Over recommended operating conditions.

Table 3.9. ECP5UM

Symbol ‘ Description ‘ Typ Max Unit
Standby (Power Down)
lcca-ss Vcea Power Supply Current (Per Channel) 4 9.5 mA
lccHrx-sB® Vcenrx, Input Buffer Current (Per Channel) — 0.1 mA
lccHTx-sB Vcenrx, Output Buffer Current (Per Channel) — 0.9 mA
Operating (Data Rate = 3.125 Gb/s)
lcca-op Vcea Power Supply Current (Per Channel) 43 54 mA
lccHrx-0P° Vcerrx, Input Buffer Current (Per Channel) 0.4 0.5 mA
lccHTx-op Vcenx, Output Buffer Current (Per Channel) 10 13 mA
Operating (Data Rate = 2.5 Gb/s)
lcca-op Vcea Power Supply Current (Per Channel) 40 50 mA
lcchrx-oP° Vcenrx, Input Buffer Current (Per Channel) 0.4 0.5 mA
lccHTx-op Vcentx, Output Buffer Current (Per Channel) 10 13 mA
Operating (Data Rate = 1.25 Gb/s)
lcca-op Vcea Power Supply Current (Per Channel) 34 43 mA
lccHrx-0P° Vcerrx, Input Buffer Current (Per Channel) 0.4 0.5 mA
lccHTx-op Vcenrx, Output Buffer Current (Per Channel) 10 13 mA
Operating (Data Rate = 270 Mb/s)
lcca-op Vcea Power Supply Current (Per Channel) 28 38 mA
lccHrx-0P° Vcerrx, Input Buffer Current (Per Channel) 0.4 0.5 mA
lccHTx-op Vcentx, Output Buffer Current (Per Channel) 8 10 mA
Notes:

1. Rx Equalization enabled, Tx De-emphasis (pre-cursor and post-cursor) disabled

2. Per Channel current is calculated with both channels on in a Dual, and divide current by two. If only one channel is on, current
will be higher.

3. To calculate with Tx De-emphasis enabled, use the Diamond Power Calculator tool.

For lccHrx-ss, during Standby, input termination on Rx are disabled.

5.  For lcchrx-op, during operational, the max specified when external AC coupling is used. If externally DC coupled, the power is
based on current pulled down by external driver when the input is driven to LOW.

&
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ECP5™ and ECP5-5G™ Family

Data Sheet
s12. sysl/O Recommended Operating Conditions
Table 3.11. sysl/O Recommended Operating Conditions

Standard : Vccio : Vrer (V)

Min Typ Max Min Typ Max
LVCMOS33? 3.135 33 3.465 — — —
LVCMOS33D3 Output 3.135 33 3.465 — — —
LVCMO0S25? 2.375 2.5 2.625 — — —
LVCMOS18 1.71 1.8 1.89 — — —
LVCMOS15 1.425 15 1.575 — — —
LVCMOS121 1.14 1.2 1.26 — — —
LVTTL33! 3.135 33 3.465 — — —
SSTL15_|1, 12 1.43 1.5 1.57 0.68 0.75 0.9
SSTL18_I, _II? 1.71 1.8 1.89 0.833 0.9 0.969
SSTL135_1, _II2 1.28 1.35 1.42 0.6 0.675 0.75
HSUL122 1.14 1.2 1.26 0.588 0.6 0.612
MIPI D-PHY LP Input3 > 1.425 15 1.575 — — —
LVDS25% 3 Qutput 2.375 2.5 2.625 — — —
subLVS3 (Input only) — — — — — —
SLVS3 (Input only) — — — — — —
LVDS25E3 Output 2.375 2.5 2.625 — — —
MLVDS3 Output 2.375 2.5 2.625 — — —
LVPECL33%3 Qutput 3.135 33 3.465 — — —
BLVDS25% 3 Qutput 2.375 2.5 2.625 — — —
HSULD12D? 3 1.14 1.2 1.26 — — —
SSTL135D_|, 1123 1.28 1.35 1.42 — — -
SSTL15D |, 1123 1.43 15 1.57 — — —
SSTL18D_|%23, |1, 2,3 1.71 1.8 1.89 — — —

Notes:

1. Forinput voltage compatibility, refer to ECP5 and ECP5-5G syslO Usage Guide (TN1262).

2. Vggris required when using Differential SSTL and HSUL to interface to DDR/LPDDR memories.
3. These differential inputs use LVDS input comparator, which uses Vccaux power
4

All differential inputs and LVDS25 output are supported in the Left and Right banks only. Refer to ECP5 and ECP5-5G syslO

Usage Guide (TN1262) for details.
5. MIPI D-PHY LP input can be implemented by powering VCCIO to 1.5V, and select MIPI LP primitive to meet MIPI Alliance spec

on Vig and V.. It can also be implemented as LVCMOS12 with VCCIO at 1.2V, which would meet V,4/Vi. spec on LVCOM12.

© 2014-2018 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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3.14.6. LVPECL33

The ECP5/ECP5-5G devices support the differential LVPECL standard. This standard is emulated using complementary
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The LVPECL input standard is
supported by the LVDS differential input buffer. The scheme shown in Figure 3.3 is one possible solution for

point-to-point signals.

Vcco=3.3V
(£5%)
: Rs=93.1Q :
1 (£1%) |
| |
16 mA e VAVA ® ® [ 1+
| |
I I
Vcao=33V | RP =196 Q RT =100 Q | +
(£5%) |Rs=93.1Q (+1%) (+1%) : -
| | (+1%) !
16 mA VYA . —— o[
: Transmission line, :
| Zo =100 Q differential |
On-chip | Off-chip Off-chip |  On-chip
+— —> < | >
! !
Figure 3.3. Differential LVPECL33
Over recommended operating conditions.
Table 3.16. LVPECL33 DC Conditions
Parameter Description Typical Unit
Vo Output Driver Supply (£5%) 3.30 \Y
Zout Driver Impedance 10 Q
Rs Driver Series Resistor (+1%) 93 Q
Rp Driver Parallel Resistor (+1%) 196 Q
Rr Receiver Termination (+1%) 100 Q
Vou Output High Voltage 2.05 Vv
Voo Output Low Voltage 1.25 Vv
Vob Output Differential Voltage 0.80 Vv
Vem Output Common Mode Voltage 1.65 Vv
Zgack Back Impedance 100.5 Q
Ioc DC Output Current 12.11 mA

Note: For input buffer, see LVDS Table 3.13 on page 55.

© 2014-2018 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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Table 3.20. Register-to-Register Performance

Function -8 Timing Unit
Basic Functions
16-Bit Decoder 441 MHz
32-Bit Decoder 441 MHz
64-Bit Decoder 332 MHz
4:1 Mux 441 MHz
8:1 Mux 441 MHz
16:1 Mux 441 MHz
32:1 Mux 441 MHz
8-Bit Adder 441 MHz
16-Bit Adder 441 MHz
64-Bit Adder 441 MHz
16-Bit Counter 384 MHz
32-Bit Counter 317 MHz
64-Bit Counter 263 MHz
64-Bit Accumulator 288 MHz
Embedded Memory Functions
1024x18 True-Dual Port RAM (Write Through or Normal), with EBR Output Registers 272 MHz
1024x18 True-Dual Port RAM (Read-Before-Write), with EBR Output Registers 214 MHz
Distributed Memory Functions
16 x 2 Pseudo-Dual Port or 16 x 4 Single Port RAM (One PFU) 441 MHz
16 x 4 Pseudo-Dual Port (Two PFUs) 441 MHz
DSP Functions
9 x 9 Multiplier (All Registers) 225 MHz
18 x 18 Multiplier (All Registers) 225 MHz
36 x 36 Multiplier (All Registers) 225 MHz
18 x 18 Multiply-Add/Sub (All Registers) 225 MHz
18 x 18 Multiply/Accumulate (Input and Output Registers) 225 MHz
Notes:

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

2. Commercial timing numbers are shown. Industrial numbers are typically slower and can be extracted from Lattice Diamond
design software tool.

3.16. Derating Timing Tables

Logic timing provided in the following sections of this data sheet and the Diamond design tools are worst case numbers
in the operating range. Actual delays at nominal temperature and voltage for best case process, can be much better
than the values given in the tables. The Diamond design tool can provide logic timing numbers at a particular
temperature and voltage.
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3.19. sysCLOCK PLL Timing

Over recommended operating conditions.

Table 3.23. sysCLOCK PLL Timing

Parameter Descriptions Conditions Min Max Units
fin Input Clock Frequency (CLKI, CLKFB) — 8 400 MHz
four Output Clock Frequency (CLKOP, CLKOS) — 3.125 400 MHz
fuco PLL VCO Frequency — 400 800 MHz
feep3 Phase Detector Input Frequency — 10 400 MHz
AC Characteristics
tor Output Clock Duty Cycle — 45 55 %
tpHa Output Phase Accuracy - -5 5 %
four 2 100 MHz — 100 S p-
Output Clock Period Jitter o PSPP
four < 100 MHz — 0.025 UIPP
. four 2100 MHz — 200 ps p-p
toputt Output Clock Cycle-to-Cycle Jitter
four < 100 MHz — 0.050 UIPP
fpep 2 100 MHz — 200 S p-
Output Clock Phase litter o pspP
fprp < 100 MHz — 0.011 UIPP
tspo Static Phase Offset D|V|'der ratio = - 400 ps p-p
integer
tw Output Clock Pulse Width At 90% or 10% 0.9 — ns
trock? PLL Lock-in Time — — 15 ms
tunLock PLL Unlock Time — — 50 ns
feep = 20 MHz — 1,000 s p-
tipnt Input Clock Period Jitter P PSPp
fprp < 20 MHz — 0.02 UIPP
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 — 1 — ms
trsTREC RST Recovery Time — 1 _ ns
tLoAD_REG Min Pulse for CIB_LOAD_REG — 10 _ ns
¢ Min time for CIB dynamic phase controls to be stable _ 5 _ ns
ROTATE-SETUP fore CIB_ROTATE
tROTATE-WD Min pulse width for CIB_ROTATE to maintain “0” or — 4 — VCO cycles
Notes:
1. Jitter sample is taken over 10,000 samples for Periodic jitter, and 2,000 samples for Cycle-to-Cycle jitter of the primary PLL
output with clean reference clock with no additional 1/0 toggling.
2. Output clock is valid after t ock for PLL reset and dynamic delay adjustment.
3. Period jitter and cycle-to-cycle jitter numbers are guaranteed for fppp > 10 MHz. For fppp < 10 MHz, the jitter numbers may not

be met in certa

in conditions.
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= LATTICE

Symbol ‘ Description Test Conditions Min Typ ‘ Max ’ Unit
Receivel:2
Ul Unit Interval — 199.94 200 200.06 ps
VRX-DIFF-PP Differential Rx peak-peak voltage — 0.343 — 1.2 V, p-p
T Receiver random jitter tolerance T\./ISHM:Z —leO . _ 42 ps,
RX-RJ-RMS (RMS) YA .an om . RMS
noise
Trx-0J Receiver deterministic jitter tolerance — — — 88 ps
VRX-CM-AC Common mode noise from Rx — — — mv,
p-p
_ _ . 50 MHz < freq < 10 _ . 4B
R Receiver differential Return Loss, 1.25 GHz
LRX-DIFF package plus silicon 1.25 GHz < freq g dB
<2.5GHz
Receiver common mode Return Loss,
Rirx-cm . — 6 — — dB
package plus silicon
Zrx-DC Receiver DC single ended impedance — 40 — 60 Q
Receiver DC single ended impedance
ZRX-HIGH-IMP-DC g P — 200K — — Q
when powered down
VRX-CM-AC-P Rx AC peak common mode voltage — — — mv,
peak
V RX-IDLE-DET-DIFF-PP Electrical Idle Detect Threshold b 65 — 3403 my,
Lrx-skew Receiver lane-lane skew — — — 8 ns
Notes:

1. Values are measured at 5 Gb/s.
2. Measured with external AC-coupling on the receiver.
3. Not in compliance with PCI Express standard.
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3.26. CPRILV2 E.48 Electrical and Timing Characteristics — Preliminary

Table 3.32. CPRI LV2 E.48 Electrical and Timing Characteristics

Symbol ‘ Description ‘ Test Conditions Min ‘ Typ ‘ Max Unit

Transmit

Ul Unit Interval - 203.43 203.45 203.47 ps

Tocp Duty Cycle Distortion — — — 0.05 ul
Uncorrelated Bounded High

J — — — }

UBHP Probability Jitter 0.15 ul
JrotaL Total Jitter — — — 0.3 Ul
ZRX-DIFF-DC DC differential Impedance — 80 — 120 Q
Tskew Skew between differential signals — — — 9 ps

100 MHz < freq _ . 3 4B
R Tx Differential Return Loss (522), <3.6864 GHz
LIX-DIFF including package and silicon 3.6864 GHz < freq —8+166%0g | o
< 4.9152 GHz (freq/3.6864)
R Tx Common Mode Return Loss, 100 MHz < freq 6 . _ 4B

LTX-CM including package and silicon < 3.6864 GHz
lrx-sHORT Transmitter short-circuit current — — — 100 mA
TRISE_FALL-DIFF Differential Rise and Fall Time — _ _ ps
Lrx-skew Lane-to-lane output skew — — — ps
Receive
Ul Unit Interval — 203.43 203.45 203.47 ps
VRX-DIFF-PP Differential Rx peak-peak voltage — — — 1.2 V, p-p

Receiver eye opening mask, Y1 and mV,
VRX-EYE_Yl_YZ Y2 yeop & — 62.5 — 375 diff
VRX-EYE_Xl Receiver eye opening mask, X1 — — — 0.3 Ul
Receiver total jitter tolerance (not
T _ _ _
RX-TJ including sinusoidal) 0.6 ul
100 MHz < freq . _ 3 4B
R Receiver differential Return Loss, <3.6864 GHz
LRX-DIFF package plus silicon 3.6864 GHz < freq _ _ -8+ 16.6 *log 4B
<4.9152 GHz (freq/3.6864)
R Receiver common mode Return . 6 _ _ 4B

LRX-CM Loss, package plus silicon

ZR%-DIFF-DC Receiver DC differential impedance — 80 100 120 Q

Note: Data is measured with PRBS7 data pattern, not with PRBS-31 pattern.
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*In Master Parallel Mode the FPGA provides CCLK (MCLK). In Slave Parallel Mode the external device provides CCLK.

Figure 3.16. sysCONFIG Parallel Port Write Cycle
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Figure 3.17. sysCONFIG Slave Serial Port Timing
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Part number Grade Package Pins Temp. LUTs (K) SERDES
LFESU-45F-8BG554C -8 Lead free caBGA 554 Commercial 44 No
LFE5U-85F-6MG285C -6 Lead free csfBGA 285 Commercial 84 No
LFE5U-85F-7MG285C -7 Lead free csfBGA 285 Commercial 84 No
LFESU-85F-8MG285C -8 Lead free csfBGA 285 Commercial 84 No
LFE5U-85F-6BG381C -6 Lead free caBGA 381 Commercial 84 No
LFESU-85F-7BG381C -7 Lead free caBGA 381 Commercial 84 No
LFE5U-85F-8BG381C -8 Lead free caBGA 381 Commercial 84 No
LFESU-85F-6BG554C -6 Lead free caBGA 554 Commercial 84 No
LFESU-85F-7BG554C -7 Lead free caBGA 554 Commercial 84 No
LFE5U-85F-8BG554C -8 Lead free caBGA 554 Commercial 84 No
LFESU-85F-6BG756C -6 Lead free caBGA 756 Commercial 84 No
LFE5U-85F-7BG756C -7 Lead free caBGA 756 Commercial 84 No
LFE5U-85F-8BG756C -8 Lead free caBGA 756 Commercial 84 No
LFESUM-25F-6MG285C -6 Lead free csfBGA 285 Commercial 24 Yes
LFE5UM-25F-7MG285C -7 Lead free csfBGA 285 Commercial 24 Yes
LFESUM-25F-8MG285C -8 Lead free csfBGA 285 Commercial 24 Yes
LFESUM-25F-6BG381C -6 Lead free caBGA 381 Commercial 24 Yes
LFESUM-25F-7BG381C -7 Lead free caBGA 381 Commercial 24 Yes
LFESUM-25F-8BG381C -8 Lead free caBGA 381 Commercial 24 Yes
LFE5UM-45F-6MG285C -6 Lead free csfBGA 285 Commercial 44 Yes
LFESUM-45F-7MG285C -7 Lead free csfBGA 285 Commercial 44 Yes
LFE5UM-45F-8MG285C -8 Lead free csfBGA 285 Commercial 44 Yes
LFESUM-45F-6BG381C -6 Lead free caBGA 381 Commercial 44 Yes
LFESUM-45F-7BG381C -7 Lead free caBGA 381 Commercial 44 Yes
LFESUM-45F-8BG381C -8 Lead free caBGA 381 Commercial 44 Yes
LFESUM-45F-6BG554C -6 Lead free caBGA 554 Commercial 44 Yes
LFESUM-45F-7BG554C -7 Lead free caBGA 554 Commercial 44 Yes
LFES5UM-45F-8BG554C -8 Lead free caBGA 554 Commercial 44 Yes
LFE5UM-85F-6MG285C -6 Lead free csfBGA 285 Commercial 84 Yes
LFE5UM-85F-7MG285C -7 Lead free csfBGA 285 Commercial 84 Yes
LFE5UM-85F-8MG285C -8 Lead free csfBGA 285 Commercial 84 Yes
LFESUM-85F-6BG381C -6 Lead free caBGA 381 Commercial 84 Yes
LFES5UM-85F-7BG381C -7 Lead free caBGA 381 Commercial 84 Yes
LFESUM-85F-8BG381C -8 Lead free caBGA 381 Commercial 84 Yes
LFESUM-85F-6BG554C -6 Lead free caBGA 554 Commercial 84 Yes
LFES5UM-85F-7BG554C -7 Lead free caBGA 554 Commercial 84 Yes
LFESUM-85F-8BG554C -8 Lead free caBGA 554 Commercial 84 Yes
LFES5UM-85F-6BG756C -6 Lead free caBGA 756 Commercial 84 Yes
LFESUM-85F-7BG756C -7 Lead free caBGA 756 Commercial 84 Yes
LFE5UM-85F-8BG756C -8 Lead free caBGA 756 Commercial 84 Yes
LFESUM5G-25F-8MG285C -8 Lead free csfBGA 285 Commercial 24 Yes
LFESUM5G-25F-8BG381C -8 Lead free caBGA 381 Commercial 24 Yes
LFESUM5G-45F-8MG285C -8 Lead free csfBGA 285 Commercial 44 Yes
LFESUM5G-45F-8BG381C -8 Lead free caBGA 381 Commercial 44 Yes
LFES5UM5G-45F-8BG554C -8 Lead free caBGA 554 Commercial 44 Yes
LFES5UM5G-85F-8MG285C -8 Lead free csfBGA 285 Commercial 84 Yes
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Data Sheet

Supplemental Information

For Further Information

A variety of technical notes for the ECP5/ECP5-5G family are available.

e High-Speed PCB Design Considerations (TN1033)

e  Transmission of High-Speed Serial Signals Over Common Cable Media (TN1066)

e PCB Layout Recommendations for BGA Packages (TN1074)

e  Minimizing System Interruption During Configuration Using TransFR Technology (TN1087)

e  Electrical Recommendations for Lattice SERDES (FPGA-TN-02077)

e LatticeECP3, ECP-5 and ECP5-5G Soft Error Detection (SED)/Correction (SEC) Usage Guide (TN1184)
e  Using TracelD (TN1207)

e  Sub-LVDS Signaling Using Lattice Devices (TN1210)

e Advanced Security Encryption Key Programming Guide for ECP5, ECP5-5G, LatticeECP3, and LatticeECP2/MS
Devices (TN1215)

e LatticeECP3, LatticeECP2/M, ECP5 and ECP5-5G Dual Boot and Multiple Boot Feature (TN1216)
e ECP5 and ECP5-5G sysCONFIG Usage Guide (TN1260)

e ECP5 and ECP5-5G SERDES/PCS Usage Guide (TN1261)

e ECP5 and ECP5-5G syslO Usage Guide (TN1262)

e ECP5 and ECP5-5G sysClock PLL/DLL Design and Usage Guide (TN1263)

e ECP5 and ECP5-5G Memory Usage Guide (TN1264)

e  ECP5 and ECP5-5G High-Speed 1/0 Interface (TN1265)

e  Power Consumption and Management for ECP5 and ECP5-5G Devices (TN1266)

e ECP5 and ECP5-5G sysDSP Usage Guide (TN1267)

e ECP5 and ECP5-5G Hardware Checklist (FPGA-TN-02038)

e Solder Reflow Guide for Surface Mount Devices (FPGA-TN-02041)

e ECP5 and ECP5-5G PCl Express Soft IP Ease of Use Guidelines (FPGA-TN-02045)

e  Programming External SPI Flash through JTAG for ECP5/ECP5-5G (FPGA-TN-02050)
e Adding Scalable Power and Thermal Management to ECP5 Using L-ASC10 (AN6095)
For further information on interface standards refer to the following websites:

e JEDEC Standards (LVTTL, LVCMOS, SSTL): www.jedec.org

e  PCl: www.pcisig.com

© 2014-2018 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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Revision History

Date

Version

Section

Change Summary

March 2018

19

All

Updated formatting and page referencing.

General Description

Updated Table 1.1. ECP5 and ECP5-5G Family Selection Guide. Added
caBGA256 package in LFE5SU-45.

Architecture

Added a row for SGMII in Table 2.13. LFESUM/LFE5SUM5G SERDES
Standard Support. Updated footnote #1.

DC and Switching
Characteristics

Updated Table 3.2. Recommended Operating Conditions.

Added 2 rows and updated values in Table 3.7. DC Electrical
Characteristics.

Updated Table 3.8. ECP5/ECP5-5G Supply Current (Standby).

Updated Table 3.11. sysl/O Recommended Operating Conditions.

Updated Table 3.12. Single-Ended DC Characteristics.

Updated Table 3.13. LVDS.

Updated Table 3.14. LVDS25E DC Conditions.

Updated Table 3.21. ECP5/ECP5-5G Maximum I/O Buffer Speed.

Updated Table 3.28. Receiver Total Jitter Tolerance Specification.

Updated header name of section 3.28 CPRI LV E.24/SGMII(2.5Gbps)
Electrical and Timing Characteristics.

Updated header name of section 3.29 Gigabit
Ethernet/SGMII(1.25Gbps)/CPRI LV E.12 Electrical and Timing
Characteristics

Pinout Information

Updated table in section 4.3.2 LFE5U.

Ordering Information

Added table rows in 5.2.1 Commercial.

Added table rows in 5.2.2 Industrial.

Supplemental
Information

Updated For Further Information section.

November 2017

1.8

General Description

Updated Table 1.1. ECP5 and ECP5-5G Family Selection Guide. Added
caBGA256 package in LFE5SU-12 and LFE5U-25.
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(Continued)
Date Version Section Change Summary
November 2015 1.5 All Added ECP5-5G device family.
Changed document title to ECP5 and ECP5-5G Family Data Sheet.
1.4 General Description Updated Features section. Added support for eDP in RDR and HDR.
Architecture Updated Overview section.
Revised Figure 2.1. Simplified Block Diagram, LFESUM/LFESUM5G-85
Device (Top Level). Modified Flexible syslO description and Note.
Updated SERDES and Physical Coding Sublayer section.
e Changed E.24.V in CPRI protocol to E.24.LV.
e  Removed “1.1 V” from paragraph on unused Dual.
DC and Switching Updated Hot Socketing Requirements section. Revised VccHTx in table
Characteristics notes 1 and 3. Indicated VCCHTX in table note 4.
Updated SERDES High-Speed Data Transmitter section. Revised Vcchrx
in table note 1.
Ordering Information Updated ECP5/ECP5-5G Part Number Description section. Changed
“LFE5 FPGA” under Device Family to “ECP5 FPGA”.
August 2015 1.3 General Description Updated Features section.

e  Removed SMPTE3G under Embedded SERDES.
e Added Single Event Upset (SEU) Mitigation Support.
Removed SMPTE protocol in fifth paragraph.

Architecture

General update.

DC and Switching
Characteristics

General update.

Pinout Information

Updated Signal Descriptions section. Revised the descriptions of the
following signals:

e  P[L/R] [Group Number]_[A/B/C/D]

e  P[T/B][Group Number]_[A/B]

e D4/I04 (Previously named D4/MQSI2/104)
e  D5/IO5 (Previously named D5/MISO/105)
e  VCCHRX_D[dual_num]CH[chan_num]

e  VCCHTX_D[dual_num]CH[chan_num]

Supplemental
Information

Added TN1184 reference.
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