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Figure 2-1. Simplified Block Diagram, LatticeECP3-35 Device (Top Level)

syslO syslO Configuration Logic:
Bank 0 Bank 1 Dual-boot, Encryption
and Transparent Updates

JTAG

I_—'—— On-chip Oscillator

Pre-engineered Source

() () () (S ([ () e[S ) () [ ) () (S ) [ B ) Synchronous Support:
syslO syslO DDRS3 - 800 Mbps
Bank Bank Generic - Up to 1 Gbps
7 2

Enhanced DSP —

Slices: Multiply,

Accumulate and ALU

sysCLOCK Enmmmmmmay 20505 COJICHIBETOREA0-00 O0C00RAOREEoERR0G FOCEOSCe il

PLLs & DLLs: - 00000000000 oo
Frequency Synthesis

and Clock Alignment

C C ] ] Flexible syslO:
LVCMOS, HSTL,
SSTL, LVDS

Up to 486 I/0s

sysMEM Block

RAM: 18 Kbit
SEEEEeEee Flexible Routing:
00000000 Optimized for speed
00000000 and routability
000000000000000 0C 1000C |m}
8808AdAAAdnA00A So00000! 5
0000000c
OO0000a;
0000000C
Programmable SERDES/PCS||SERDES/PCS| SERDES/PCS||SERDES/PC
Function Units: [ [ [ [ [ CH3 CH2 CH1 CHO
Up to 149K LUTs
syslO Bank 6 \ syslO Bank 3
A4 4 TT44 & ] 44 4 7 SN
E 3.2 Gbps SERDES
v v v v
Note: There is no Bank 4 or Bank 5 in LatticeECP3 devices.

PFU Blocks

The core of the LatticeECP3 device consists of PFU blocks, which are provided in two forms, the PFU and PFF.
The PFUs can be programmed to perform Logic, Arithmetic, Distributed RAM and Distributed ROM functions. PFF
blocks can be programmed to perform Logic, Arithmetic and ROM functions. Except where necessary, the remain-
der of this data sheet will use the term PFU to refer to both PFU and PFF blocks.

Each PFU block consists of four interconnected slices numbered 0-3 as shown in Figure 2-2. Each slice contains
two LUTSs. All the interconnections to and from PFU blocks are from routing. There are 50 inputs and 23 outputs
associated with each PFU block.
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Table 2-5. DLL Signals

Signal /0 Description
CLKI | Clock input from external pin or routing
CLKFB | DLL feed input from DLL output, clock net, routing or external pin
RSTN I Active low synchronous reset
ALUHOLD | Active high freezes the ALU
UDDCNTL | Synchronous enable signal (hold high for two cycles) from routing
CLKOP o The primary clock output
CLKOS (0] The secondary clock output with fine delay shift and/or division by 2 or by 4
LOCK (0] Active high phase lock indicator
INCI I Incremental indicator from another DLL via CIB.
GRAYI[5:0] | Gray-coded digital control bus from another DLL in time reference mode.
DIFF (0] Difference indicator when DCNTL is difference than the internal setting and update is needed.
INCO (0] Incremental indicator to other DLLs via CIB.
GRAYQ[5:0] (0] Gray-coded digital control bus to other DLLs via CIB

LatticeECP3 devices have two general DLLs and four Slave Delay lines, two per DLL. The DLLs are in the lowest
EBR row and located adjacent to the EBR. Each DLL replaces one EBR block. One Slave Delay line is placed adja-
cent to the DLL and the duplicate Slave Delay line (in Figure 2-6) for the DLL is placed in the 1/O ring between
Banks 6 and 7 and Banks 2 and 3.

The outputs from the DLL and Slave Delay lines are fed to the clock distribution network.
For more information, please see TN1178, LatticeECP3 sysCLOCK PLL/DLL Design and Usage Guide.

Figure 2-6. Top-Level Block Diagram, High-Speed DLL and Slave Delay Line
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* This signal is not user accessible. It can only be used to feed the slave delay line.
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Figure 2-8. Clock Divider Connections
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Clock Distribution Network

LatticeECP3 devices have eight quadrant-based primary clocks and eight secondary clock/control sources. Two
high performance edge clocks are available on the top, left, and right edges of the device to support high speed
interfaces. These clock sources are selected from external I/Os, the sysCLOCK PLLs, DLLs or routing. These clock
sources are fed throughout the chip via a clock distribution system.

Primary Clock Sources

LatticeECP3 devices derive clocks from six primary source types: PLL outputs, DLL outputs, CLKDIV outputs, ded-
icated clock inputs, routing and SERDES Quads. LatticeECP3 devices have two to ten sysCLOCK PLLs and two
DLLs, located on the left and right sides of the device. There are six dedicated clock inputs: two on the top side, two
on the left side and two on the right side of the device. Figures 2-9, 2-10 and 2-11 show the primary clock sources
for LatticeECP3 devices.

Figure 2-9. Primary Clock Sources for LatticeECP3-17
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Figure 2-10. Primary Clock Sources for LatticeECP3-35
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Figure 2-11. Primary Clock Sources for LatticeECP3-70, -95, -150
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This allows designers to use highly parallel implementations of DSP functions. Designers can optimize DSP perfor-
mance vs. area by choosing appropriate levels of parallelism. Figure 2-23 compares the fully serial implementation
to the mixed parallel and serial implementation.

Figure 2-23. Comparison of General DSP and LatticeECP3 Approaches
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LatticeECP3 sysDSP Slice Architecture Features

The LatticeECP3 sysDSP Slice has been significantly enhanced to provide functions needed for advanced pro-
cessing applications. These enhancements provide improved flexibility and resource utilization.

The LatticeECP3 sysDSP Slice supports many functions that include the following:

* Multiply (one 18 x 36, two 18 x 18 or four 9 x 9 Multiplies per Slice)
e Multiply (36 x 36 by cascading across two sysDSP slices)
* Multiply Accumulate (up to 18 x 36 Multipliers feeding an Accumulator that can have up to 54-bit resolution)

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

* Flexible saturation and rounding options to satisfy a diverse set of applications situations

* Flexible cascading across DSP slices
— Minimizes fabric use for common DSP and ALU functions
— Enables implementation of FIR Filter or similar structures using dedicated sysDSP slice resources only
— Provides matching pipeline registers
— Can be configured to continue cascading from one row of sysDSP slices to another for longer cascade
chains

* Flexible and Powerful Arithmetic Logic Unit (ALU) Supports:
— Dynamically selectable ALU OPCODE
— Ternary arithmetic (addition/subtraction of three inputs)
— Bit-wise two-input logic operations (AND, OR, NAND, NOR, XOR and XNOR)
— Eight flexible and programmable ALU flags that can be used for multiple pattern detection scenarios, such
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as, overflow, underflow and convergent rounding, etc.

— 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

¢ 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 2-24, the LatticeECP3 DSP slice is backwards-compatible with the
LatticeECP2™ sysDSP block, such that, legacy applications can be targeted to the LatticeECP3 sysDSP slice. The
functionality of one LatticeECP2 sysDSP Block can be mapped into two adjacent LatticeECP3 sysDSP slices, as

shown in Figure 2-25.

Figure 2-24. Simplified sysDSP Slice Block Diagram
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MULTADDSUBSUM DSP Element

In this case, the operands AA and AB are multiplied and the result is added/subtracted with the result of the multi-
plier operation of operands BA and BB of Slice 0. Additionally, the operands AA and AB are multiplied and the
result is added/subtracted with the result of the multiplier operation of operands BA and BB of Slice 1. The results
of both addition/subtractions are added by the second ALU following the slice cascade path. The user can enable
the input, output and pipeline registers. Figure 2-30 and Figure 2-31 show the MULTADDSUBSUM sysDSP ele-
ment.

Figure 2-30. MULTADDSUBSUM Slice 0
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On-Chip Programmable Termination
The LatticeECP3 supports a variety of programmable on-chip terminations options, including:

* Dynamically switchable Single-Ended Termination with programmable resistor values of 40, 50, or 60 Ohms.
External termination to Vit should be used for DDR2 and DDR3 memory controller implementation.

e Common mode termination of 80, 100, 120 Ohms for differential inputs

Figure 2-39. On-Chip Termination
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See Table 2-12 for termination options for input modes.

Table 2-12. On-Chip Termination Options for Input Modes

I0_TYPE TERMINATE to VTT" 2| DIFFERENTIAL TERMINATION RESISTOR'
LVDS25 b 80, 100, 120
BLVDS25 b 80, 100, 120
MLVDS b 80, 100, 120
HSTL18_| 40, 50, 60 b
HSTL18_II 40, 50, 60 b
HSTL18D_| 40, 50, 60 b
HSTL18D_II 40, 50, 60 b
HSTL15_| 40, 50, 60 b
HSTL15D_| 40, 50, 60 b
SSTL25_| 40, 50, 60 b
SSTL25_lI 40, 50, 60 b
SSTL25D_| 40, 50, 60 b
SSTL25D_lI 40, 50, 60 b
SSTL18_| 40, 50, 60 b
SSTL18_II 40, 50, 60 b
SSTL18D_| 40, 50, 60 b
SSTL18D_II 40, 50, 60 b
SSTL15 40, 50, 60 b
SSTL15D 40, 50, 60 b

1. TERMINATE to VTT and DIFFRENTIAL TERMINATION RESISTOR when turned on can only have
one setting per bank. Only left and right banks have this feature.
Use of TERMINATE to VTT and DIFFRENTIAL TERMINATION RESISTOR are mutually exclusive in
an |/O bank.
On-chip termination tolerance +/—20%

2. External termination to VTT should be used when implementing DDR2 and DDR3 memory controller.
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Figure 2-40. SERDES/PCS Quads (LatticeECP3-150)
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Table 2-13. LatticeECP3 SERDES Standard Support

Data Rate Number of
Standard (Mbps) General/Link Width Encoding Style

PCI Express 1.1 2500 x1, x2, x4 8b10b
Gigabit Ethernet 1250, 2500 x1 8b10b
SGMII 1250 x1 8b10b
XAUI 3125 x4 8b10b
Serial RapidlO Type |, 1250, x1, x4 8b10b
Serial RapidlO Type |, 2500,
Serial RapidlO Type lll 3125
CPRI-1, 614.4, x1 8b10b
CPRI-2, 1228.8,
CPRI-3, 2457.6,
CPRI-4 3072.0

143", x1 NRZI/Scrambled

1777,
SD-SDI 270
(259M, 344M) 360,

540
HD-SDI 1483.5,
(292M) 1485 x1 NRZI/Scrambled
3G-SDI 2967,
(424M) 5970 x1 NRZI/Scrambled
SONET-STS-32 155.52 x1 N/A
SONET-STS-122 622.08 x1 N/A
SONET-STS-482 2488 x1 N/A

1. For slower rates, the SERDES are bypassed and CML signals are directly connected to the FPGA routing.

2. The SONET protocol is supported in 8-bit SERDES mode. See TN1176 Lattice ECP3 SERDES/PCS Usage Guide for more information.
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There are some restrictions to be aware of when using spread spectrum. When a quad shares a PCl Express x1
channel with a non-PCI Express channel, ensure that the reference clock for the quad is compatible with all proto-
cols within the quad. For example, a PCI Express spread spectrum reference clock is not compatible with most
Gigabit Ethernet applications because of tight CTC ppm requirements.

While the LatticeECP3 architecture will allow the mixing of a PCI Express channel and a Gigabit Ethernet, Serial
RapidlO or SGMII channel within the same quad, using a PCI Express spread spectrum clocking as the transmit
reference clock will cause a violation of the Gigabit Ethernet, Serial RapidlO and SGMII transmit jitter specifica-
tions.

For further information on SERDES, please see TN1176, LatticeECP3 SERDES/PCS Usage Guide.
IEEE 1149.1-Compliant Boundary Scan Testability

All LatticeECP3 devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant Test
Access Port (TAP). This allows functional testing of the circuit board on which the device is mounted through a
serial scan path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to
be shifted in and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test
access port consists of dedicated 1/0s: TDI, TDO, TCK and TMS. The test access port has its own supply voltage
Vg and can operate with LVCMOSS3.3, 2.5, 1.8, 1.5 and 1.2 standards.

For more information, please see TN1169, LatticeECP3 sysCONFIG Usage Guide.

Device Configuration

All LatticeECP3 devices contain two ports that can be used for device configuration. The Test Access Port (TAP),
which supports bit-wide configuration, and the sysCONFIG port, support dual-byte, byte and serial configuration.
The TAP supports both the IEEE Standard 1149.1 Boundary Scan specification and the IEEE Standard 1532 In-
System Configuration specification. The sysCONFIG port includes seven I/Os used as dedicated pins with the
remaining pins used as dual-use pins. See TN1169, LatticeECP3 sysCONFIG Usage Guide for more information
about using the dual-use pins as general purpose I/Os.

There are various ways to configure a LatticeECP3 device:

1. JTAG

2. Standard Serial Peripheral Interface (SPI and SPIm modes) - interface to boot PROM memory
3. System microprocessor to drive a x8 CPU port (PCM mode)

4. System microprocessor to drive a serial slave SPI port (SSPI mode)

5. Generic byte wide flash with a MachXO™ device, providing control and addressing

On power-up, the FPGA SRAM is ready to be configured using the selected sysCONFIG port. Once a configuration
port is selected, it will remain active throughout that configuration cycle. The IEEE 1149.1 port can be activated any
time after power-up by sending the appropriate command through the TAP port.

LatticeECP3 devices also support the Slave SPI Interface. In this mode, the FPGA behaves like a SPI Flash device
(slave mode) with the SPI port of the FPGA to perform read-write operations.
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Table 2-16. Selectable Master Clock (MCCLK) Frequencies During Configuration (Nominal)

MCCLK (MHz)

MCCLK (MHz)

10

2.5

13

4.3

152

5.4

20

6.9

26

8.1

33°

9.2

1. Software default MCCLK frequency. Hardware default is 3.1 MHz.
2. Maximum MCCLK with encryption enabled.

3. Maximum MCCLK without encryption.

Density Shifting

The LatticeECP3 family is designed to ensure that different density devices in the same family and in the same
package have the same pinout. Furthermore, the architecture ensures a high success rate when performing design
migration from lower density devices to higher density devices. In many cases, it is also possible to shift a lower uti-
lization design targeted for a high-density device to a lower density device. However, the exact details of the final
resource utilization will impact the likelihood of success in each case. An example is that some user 1/Os may
become No Connects in smaller devices in the same package. Refer to the LatticeECP3 Pin Migration Tables and
Diamond software for specific restrictions and limitations.
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Absolute Maximum Ratings" 23

Supply Voltage Ve« oo vovvo e -05Vt01.32V
Supply Voltage Vecaux - - oo vv v vve e -0.5V1t03.75V
Supply Voltage Vegy - oo vovvvv o e -0.5Vt03.75V
Output Supply Voltage Vegio -+ - - - - - - —-0.5Vt03.75V
Input or I/O Tristate Voltage Applied*. .. —0.5V to 3.75 V
Storage Temperature (Ambient) .. ... .. —65 V to 150 °C
Junction Temperature (Ty).................. +125 °C

1.

2.
3.
4.

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.

Compliance with the Lattice Thermal Management document is required.

All voltages referenced to GND.

Overshoot and undershoot of =2 V to (Vyax + 2) volts is permitted for a duration of <20 ns.

Recommended Operating Conditions’

Symbol Parameter Min. Max. Units

Vec? Core Supply Voltage 1.14 1.26 \%
Veeause éﬂ;lrl)lﬁ/r{SSEugBI%/S\/)oltage, Terminating Resistor Switching Power 3135 3.465 Vv
VeepLL PLL Supply Voltage 3.135 3.465 \
Veeio?? I/O Driver Supply Voltage 1.14 3.465 \
Voo Supply Voltage for IEEE 1149.1 Test Access Port 1.14 3.465 \
VRert and VRepo Input Reference Voltage 0.5 1.7 \
Vg Termination Voltage 0.5 1.3125 \Y
ticom Junction Temperature, Commercial Operation 0 85 °C
tiND Junction Temperature, Industrial Operation -40 100 °C
SERDES External Power Supply®
v Input Buffer Power Supply (1.2 V) 1.14 1.26 \Y

ceis Input Buffer Power Supply (1.5 V) 1425 | 1575 Y
y Output Buffer Power Supply (1.2 V) 1.14 1.26 Vv

ccos Output Buffer Power Supply (1.5 V) 1425 | 1575 v
Veea Transmit, Receive, PLL and Reference Clock Buffer Power Supply 1.14 1.26 Y

1.

2.

[0 &) I S ¢V ]

For correct operation, all supplies except Vger and V1 must be held in their valid operation range. This is true independent of feature
usage.

If Veeio or Vegy is set to 1.2 V, they must be connected to the same power supply as Ve If Veeio OF Vegy is set to 3.3 V, they must be con-
nected to the same power supply as Veoaux-

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

. Vecaux ramp rate must not exceed 30 mV/us during power-up when transitioning between 0 V and 3.3 V.

. If not used, V11 should be left floating.

. See TN1176, LatticeECP3 SERDES/PCS Usage Guide for information on board considerations for SERDES power supplies.

© 2014 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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LatticeECP3 External Switching Characteristics (Continued)’ 2313

Over Recommended Commercial Operating Conditions

-8 -7 —6

Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
{DVECLKGDDR Data Hold After CLK All ECP3EA Devices | 0.775 = 0.775 = 0.775 = ul
fMAX_GDDR DDRX1 Clock Frequency All ECP3EA Devices | — 250 = 250 = 250 MHz
IGem:ric DDRX2 Inputs with Clock and Data (>10 Bits Wide) Centered at Pin (GDDRX2_RX.ECLK.Centered) Using PCLK Pin for Clock
npu
Left and Right Sides
tsucDDR Data Setup Before CLK ECP3-150EA 321 — 403 — 471 — ps
tHOGDDR Data Hold After CLK ECP3-150EA 321 — 403 — 471 — ps
fMAX_GDDR DDRX2 Clock Frequency ECP3-150EA — 405 — 325 — 280 MHz
tsuGDDR Data Setup Before CLK ECP3-70EA/95EA 321 = 403 = 535 = ps
tHoGDDR Data Hold After CLK ECP3-70EA/95EA 321 = 403 = 535 = ps
fMAX_GDDR DDRX2 Clock Frequency ECP3-70EA/95EA = 405 = 325 = 250 MHz
tsucpDR Data Setup Before CLK ECP3-35EA 335 — 425 — 535 — ps
tHoGDDR Data Hold After CLK ECP3-35EA 335 — 425 — 535 — ps
fMAX_GDDR DDRX2 Clock Frequency ECP3-35EA — 405 — 325 — 250 MHz
tsuGDDR Data Setup Before CLK ECP3-17EA 335 = 425 = 535 = ps
tHoGDDR Data Hold After CLK ECP3-17EA 335 = 425 = 535 = ps
fMAX_GDDR DDRX2 Clock Frequency ECP3-17EA = 405 = 325 = 250 MHz
Generic DDRX2 Inputs with Clock and Data (>10 Bits Wide) Aligned at Pin (GDDRX2_RX.ECLK.Aligned)
Left and Right Side Using DLLCLKIN Pin for Clock Input
tDVACLKGDDR Data Setup Before CLK ECP3-150EA — 0.225 — 0.225 — 0.225 ul
tDVECLKGDDR Data Hold After CLK ECP3-150EA 0.775 — 0.775 — 0.775 — ul
fMAX_GDDR DDRX2 Clock Frequency ECP3-150EA — 460 — 385 — 345 MHz
tDVACLKGDDR Data Setup Before CLK ECP3-70EA/95EA — 025 | — [025| — |o025]| U
tDVECLKGDDR Data Hold After CLK ECP3-70EA/95EA 0.775 — 0.775 — 0.775 — ul
fMAX_GDDR DDRX2 Clock Frequency ECP3-70EA/95EA — 460 — 385 — 311 MHz
tDVACLKGDDR Data Setup Before CLK ECP3-35EA — 0.210 — 0.210 — 0.210 ul
tDVECLKGDDR Data Hold After CLK ECP3-35EA 0.790 — 0.790 — 0.790 — ul
fMAX_GDDR DDRX2 Clock Frequency ECP3-35EA — 460 — 385 — 311 MHz
{DVACLKGDDR Data Setup Before CLK ECP3-17EA = 0.210 = 0.210 = 0.210 ul
tDVECLKGDDR Data Hold After CLK ECP3-17EA 0.790 — 0.790 — 0.790 — ul
fMAX_GDDR DDRX2 Clock Frequency ECP3-17EA — 460 — 385 — 311 MHz
Top Side Using PCLK Pin for Clock Input
tDVACLKGDDR Data Setup Before CLK ECP3-150EA — 0.225 — 0.225 — 0.225 ul
tDVECLKGDDR Data Hold After CLK ECP3-150EA 0775 | — | 0.775 — | 0775 | — ul
fmAX_GDDR DDRX2 Clock Frequency ECP3-150EA — 235 — 170 — 130 MHz
tDVACLKGDDR Data Setup Before CLK ECP3-70EA/95EA — 0.225 — 0.225 — 0.225 ul
{DVECLKGDDR Data Hold After CLK ECP3-70EA/95EA 0.775 = 0.775 = 0.775 = ul
fMAX_GDDR DDRX2 Clock Frequency ECP3-70EA/95EA — 235 — 170 — 130 MHz
tDVACLKGDDR Data Setup Before CLK ECP3-35EA — 0.210 — 0.210 — 0.210 ul
tDVECLKGDDR Data Hold After CLK ECP3-35EA 0.790 — 0.790 — 0.790 — ul
fmAX_GDDR DDRX2 Clock Frequency ECP3-35EA — 235 — 170 — 130 MHz
tDVACLKGDDR Data Setup Before CLK ECP3-17EA — 0.210 — 0.210 — 0.210 ul
{DVECLKGDDR Data Hold After CLK ECP3-17EA 0.790 = 0.790 = 0.790 = ul
fMAX_GDDR DDRX2 Clock Frequency ECP3-17EA — 235 — 170 — 130 MHz
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Timing Diagrams
Figure 3-9. Read/Write Mode (Normal)
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Note: Input data and address are registered at the positive edge of the clock and output data appears after the positive edge of the clock.

Figure 3-10. Read/Write Mode with Input and Output Registers

el T

CSA

WEA

"
;

1 1 1 1
\ 1 \ 1 1 1
1tsu! ty o : : :
! T T T T
DIA DO D 1 1 1
i 1 A 1 1 1
\ t \ t t

\ 1 \ 1 1 1 1 1

. 1 . 1 tcoo_EBR le—» +—i{Cco0_EBR
1 1 | 1 | 1
| |
DOA (Regs) Mem(n) data from previous read X DO X D1
1 1
output is only updated during a read cycle | I

3-27



= LATTICE

DC and Switching Characteristics
LatticeECP3 Family Data Sheet

SERDES High-Speed Data Transmitter’
Table 3-6. Serial Output Timing and Levels

quad blocks (inter-quad)

Symbol Description Frequency Min. Typ. Max. Units
V1x-DIFE-P-p-1.44 |Differential swing (1.44 V setting)" 2 0.15to0 3.125 Gbps 1150 1440 1730 mV, p-p
V1x-DIFF-p-p-1.35 |Differential swing (1.35 V setting)"2 0.15 to 3.125 Gbps 1080 1350 1620 mV, p-p
V1x-DIFE-P-p-1.26 | Differential swing (1.26 V setting)"? 0.15 to 3.125 Gbps 1000 1260 1510 | mV, p-p
V1x-DIFF-p-p-1.13 | Differential swing (1.13 V setting)"2 0.15 to 3.125 Gbps 840 1130 1420 mV, p-p
V1x-DIFF-P-p-1.04 |Differential swing (1.04 V setting)"2 0.15 to 3.125 Gbps 780 1040 1300 mV, p-p
V1x-DIFE-P-P-0.92 | Differential swing (0.92 V setting)"? 0.15 to 3.125 Gbps 690 920 1150 mV, p-p
Vrx-DIFF-p-p-0.87 |Differential swing (0.87 V setting)"2 0.15 to 3.125 Gbps 650 870 1090 mV, p-p
V1x-DIFF-p-p-0.78 | Differential swing (0.78 V setting)"-2 0.15 to 3.125 Gbps 585 780 975 mV, p-p
V1x-DIFE-P-P-0.64 |Differential swing (0.64 V setting)"? 0.15to 3.125 Gbps 480 640 800 mV, p-p
Vocm Output common mode voltage — \i%_C%B \i%_cgoB \i%_CA%B %
T1x-R Rise time (20% to 80%) — 145 185 265 ps
Tx-F Fall time (80% to 20%) — 145 185 265 ps
ZryOLSE (Os:JntSIuet Lnr:ggg?nce 50/75/HiZ Ohms _ —20% SI(-)I/i?ZS/ +20% | Ohms
RLTx-RL Return loss (with package) — 10 dB
Ty INTRASKEW ;?Ergegggane TX skew .within a . . . 200 ps

quad block (intra-quad)
Ty INTERSKEW® Lane-to-lane skew between SERDES . . . 1UI +200 ps

1. All measurements are with 50 Ohm impedance.
2. See TN1176, LatticeECP3 SERDES/PCS Usage Guide for actual binary settings and the min-max range.
3. Inter-quad skew is between all SERDES channels on the device and requires the use of a low skew internal reference clock.
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Table 3-11. Periodic Receiver Jitter Tolerance Specification

Description Frequency Condition Min. Typ. Max. | Units
Periodic 2.97 Gbps 600 mV differential eye — — 0.24 | Ul p-p
Periodic 2.5 Gbps 600 mV differential eye — — 0.22 | Ul,p-p
Periodic 1.485 Gbps 600 mV differential eye — — 0.24 | Ul p-p
Periodic 622 Mbps 600 mV differential eye — — 0.15 | Ul, p-p
Periodic 150 Mbps 600 mV differential eye — — 0.5 ul, p-p

Note: Values are measured with PRBS 271, all channels operating, FPGA Logic active, I/Os around SERDES
pins quiet, voltages are nominal, room temperature.
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Figure 3-26. Configuration from PROGRAMN Timing
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1. The CFG pins are normally static (hard wired)

Figure 3-27. Wake-Up Timing
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Industrial

The following devices may have associated errata. Specific devices with associated errata will be notated with a
footnote.

Part Number Voltage Grade Power Package' Pins Temp. LUTs (K)
LFE3-17EA-6FTN256I 1.2V ) STD Lead-Free ftBGA 256 IND 17
LFE3-17EA-7FTN256I 1.2V -7 STD Lead-Free ftBGA 256 IND 17
LFE3-17EA-8FTN256I 1.2V -8 STD Lead-Free ftBGA 256 IND 17
LFE3-17EA-6LFTN256I 1.2V ) LOW Lead-Free ftBGA 256 IND 17
LFE3-17EA-7LFTN256I 1.2V -7 LOW Lead-Free ftBGA 256 IND 17
LFE3-17EA-8LFTN256I 1.2V -8 LOW Lead-Free ftBGA 256 IND 17
LFE3-17EA-6MG328| 1.2V ) STD Lead-Free csBGA 328 IND 17
LFE3-17EA-7MG328I 1.2V -7 STD Lead-Free csBGA 328 IND 17
LFE3-17EA-8MG328I 1.2V -8 STD Lead-Free csBGA 328 IND 17
LFE3-17EA-6LMG328I 1.2V ) LOW Green csBGA 328 IND 17
LFE3-17EA-7LMG328I 1.2V -7 LOW Green csBGA 328 IND 17
LFE3-17EA-8LMG328I 1.2V -8 LOW Green csBGA 328 IND 17
LFE3-17EA-6FN484| 1.2V ) STD Lead-Free fpBGA 484 IND 17
LFE3-17EA-7FN484| 1.2V -7 STD Lead-Free fpBGA 484 IND 17
LFE3-17EA-8FN484| 1.2V -8 STD Lead-Free fpBGA 484 IND 17
LFE3-17EA-6LFN484I 1.2V ) LOw Lead-Free fpBGA 484 IND 17
LFE3-17EA-7LFN484| 1.2V -7 LOW Lead-Free fpBGA 484 IND 17
LFE3-17EA-8LFN484I 1.2V -8 LOw Lead-Free fpBGA 484 IND 17

1. Green = Halogen free and lead free.

Part Number Voltage Grade' Power Package Pins Temp. LUTs (K)
LFE3-35EA-6FTN256I 1.2V -6 STD Lead-Free ftBGA 256 IND 33
LFE3-35EA-7FTN256I 1.2V -7 STD Lead-Free ftBGA 256 IND 33
LFE3-35EA-8FTN256I 1.2V -8 STD Lead-Free ftBGA 256 IND 33
LFE3-35EA-6LFTN256I 1.2V ) LOwW Lead-Free ftBGA 256 IND 33
LFE3-35EA-7LFTN256I 1.2V -7 LOW Lead-Free ftBGA 256 IND 33
LFE3-35EA-8LFTN256I 1.2V -8 LOW Lead-Free ftBGA 256 IND 33
LFE3-35EA-6FN484| 1.2V -6 STD Lead-Free fpBGA 484 IND 33
LFE3-35EA-7FN484| 1.2V -7 STD Lead-Free fpBGA 484 IND 33
LFE3-35EA-8FN484| 1.2V -8 STD Lead-Free fpBGA 484 IND 33
LFE3-35EA-6LFN484I 1.2V -6 LOW Lead-Free fpBGA 484 IND 33
LFE3-35EA-7LFN484| 1.2V -7 LOW Lead-Free fpBGA 484 IND 33
LFE3-35EA-8LFN484| 1.2V -8 LOW Lead-Free fpBGA 484 IND 33
LFE3-35EA-6FN672I 1.2V -6 STD Lead-Free fpBGA 672 IND 33
LFE3-35EA-7FN672I 1.2V -7 STD Lead-Free fpBGA 672 IND 33
LFE3-35EA-8FN672I 1.2V -8 STD Lead-Free fpBGA 672 IND 33
LFE3-35EA-6LFN672I 1.2V -6 LOW Lead-Free fpBGA 672 IND 33
LFE3-35EA-7LFN672I 1.2V -7 LOW Lead-Free fpBGA 672 IND 33
LFE3-35EA-8LFN672I 1.2V -8 LOwW Lead-Free fpBGA 672 IND 33

1. For ordering information on -9 speed grade devices, please contact your Lattice Sales Representative.
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Part Number Voltage Grade' Power Package Pins Temp. LUTs (K)
LFE3-150EA-6FN672I 1.2V -6 STD Lead-Free fpBGA 672 IND 149
LFE3-150EA-7FN672I 1.2V -7 STD Lead-Free fpBGA 672 IND 149
LFE3-150EA-8FN672I 1.2V -8 STD Lead-Free fpBGA 672 IND 149
LFE3-150EA-6LFN672I 1.2V -6 LOW Lead-Free fpBGA 672 IND 149
LFE3-150EA-7LFN672I 1.2V -7 LOW Lead-Free fpBGA 672 IND 149
LFE3-150EA-8LFN672| 1.2V -8 LOW Lead-Free fpBGA 672 IND 149
LFE3-150EA-6FN11561 1.2V -6 STD Lead-Free fpBGA 1156 IND 149
LFE3-150EA-7FN1156l 1.2V -7 STD Lead-Free fpBGA 1156 IND 149
LFE3-150EA-8FN11561 1.2V -8 STD Lead-Free fpBGA 1156 IND 149
LFE3-150EA-6LFN1156I 1.2V -6 LOW Lead-Free fpBGA 1156 IND 149
LFE3-150EA-7LFN1156l 1.2V -7 LOW Lead-Free fpBGA 1156 IND 149
LFE3-150EA-8LFN1156I 1.2V -8 LOW Lead-Free fpBGA 1156 IND 149

1. For ordering information on -9 speed grade devices, please contact your Lattice Sales Representative.

Part Number Voltage Grade Power Package Pins Temp. LUTs (K)
LFE3-150EA-6FN672ITW! 1.2V -6 STD Lead-Free fpBGA 672 IND 149
LFE3-150EA-7FN672ITW' 1.2V -7 STD Lead-Free fpBGA 672 IND 149
LFE3-150EA-8FN672ITW' 1.2V -8 STD Lead-Free fpBGA 672 IND 149
LFE3-150EA-6FN11561TW! 1.2V -6 STD Lead-Free fpBGA 1156 IND 149
LFE3-150EA-7FN11561TW! 1.2V -7 STD Lead-Free fpBGA 1156 IND 149
LFE3-150EA-8FN11561TW! 1.2V -8 STD Lead-Free fpBGA 1156 IND 149

1. Specifications for the LFE3-150EA-spFNpkgCTW and LFE3-150EA-spFNpkgITW devices, (where sp is the speed and pkg
is the package), are the same as the LFE3-150EA-spFNpkgC and LFE3-150EA-spFNpkgl devices respectively, except as
specified below.

* The CTC (Clock Tolerance Circuit) inside the SERDES hard PCS in the TW device is not functional but it can be bypassed
and implemented in soft IP.

* The SERDES XRES pin on the TW device passes CDM testing at 250V.
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Date

Version

Section

Change Summary

Updated Frequency to 150 Mbps in Table 3-11 Periodic Receiver Jitter
Tolerance Specification

December 2010

01.7EA

Multiple

Data sheet made final. Removed “preliminary” headings.

Removed data for 70E and 95E devices. A separate data sheet is avail-
able for these specific devices.

Updated for Lattice Diamond design software.

Introduction

Corrected number of user I/Os

Architecture

Corrected the package type in Table 2-14 Available SERDES Quad per
LatticeECP3 Devices.

Updated description of General Purpose PLL

Added additional information in the Flexible Quad SERDES Architecture
section.

Added footnotes and corrected the information in Table 2-16 Selectable
master Clock (MCCLK) Frequencies During Configuration (Nominal).

Updated Figure 2-16, Per Region Secondary Clock Selection.

Updated description for On-Chip Programmable Termination.

Added information about number of rows of DSP slices.

Updated footnote 2 for Table 2-12, On-Chip Termination Options for
Input Modes.

Updated information for syslO buffer pairs.

Corrected minimum number of General Purpose PLLs (was 4, now 2).

DC and Switching
Characteristics

Regenerated sysCONFIG Port Timing figure.

Added tyy (clock pulse width) in External Switching Characteristics
table.

Corrected units, revised and added data, and corrected footnote 1 in
External Switching Characteristics table.

Added Jitter Transfer figures in SERDES External Reference Clock sec-
tion.

Corrected capacitance information in the DC Electrical Characteristics
table.

Corrected data in the Register-to-Register Performance table.

Corrected GDDR Parameter name HOGDDR.

Corrected RSDS25 -7 data in Family Timing Adders table.

Added footnotes 10-12 to DDR data information in the External Switch-
ing Characteristics table.

Corrected titles for Figures 3-7 (DDR/DDR2/DDR3 Parameters) and
3-8 (Generic DDR/DDRX2 Parameters).

Updated titles for Figures 3-5 (MLVDS25 (Multipoint Low Voltage Differ-
ential Signaling)) and 3-6 (Generic DDRX1/DDRX2 (With Clock and
Data Edges Aligned)).

Updated Supply Current table.

Added GDDR interface information to the External Switching and Char-
acteristics table.

Added footnote to syslO Recommended Operating Conditions table.

Added footnote to LVDS25 table.

Corrected DDR section footnotes and references.

Corrected Hot Socketing support from “top and bottom banks” to “top
and bottom 1/O pins”.

Pinout Information

Updated description for VT Tx.
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