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Architecture Overview

Each LatticeECP3 device contains an array of logic blocks surrounded by Programmable 1/O Cells (PIC). Inter-
spersed between the rows of logic blocks are rows of sysMEM™ Embedded Block RAM (EBR) and rows of sys-
DSP™ Digital Signal Processing slices, as shown in Figure 2-1. The LatticeECP3-150 has four rows of DSP slices;
all other LatticeECP3 devices have two rows of DSP slices. In addition, the LatticeECP3 family contains SERDES
Quads on the bottom of the device.

There are two kinds of logic blocks, the Programmable Functional Unit (PFU) and Programmable Functional Unit
without RAM (PFF). The PFU contains the building blocks for logic, arithmetic, RAM and ROM functions. The PFF
block contains building blocks for logic, arithmetic and ROM functions. Both PFU and PFF blocks are optimized for
flexibility, allowing complex designs to be implemented quickly and efficiently. Logic Blocks are arranged in a two-
dimensional array. Only one type of block is used per row.

The LatticeECP3 devices contain one or more rows of sysMEM EBR blocks. sysMEM EBRs are large, dedicated
18Kbit fast memory blocks. Each sysMEM block can be configured in a variety of depths and widths as RAM or
ROM. In addition, LatticeECP3 devices contain up to two rows of DSP slices. Each DSP slice has multipliers and
adder/accumulators, which are the building blocks for complex signal processing capabilities.

The LatticeECP3 devices feature up to 16 embedded 3.2 Gbps SERDES (Serializer / Deserializer) channels. Each
SERDES channel contains independent 8b/10b encoding / decoding, polarity adjust and elastic buffer logic. Each
group of four SERDES channels, along with its Physical Coding Sub-layer (PCS) block, creates a quad. The func-
tionality of the SERDES/PCS quads can be controlled by memory cells set during device configuration or by regis-
ters that are addressable during device operation. The registers in every quad can be programmed via the
SERDES Client Interface (SCI). These quads (up to four) are located at the bottom of the devices.

Each PIC block encompasses two PIOs (PIO pairs) with their respective sysl/O buffers. The sysl/O buffers of the
LatticeECP3 devices are arranged in seven banks, allowing the implementation of a wide variety of I/O standards.
In addition, a separate 1/O bank is provided for the programming interfaces. 50% of the PIO pairs on the left and
right edges of the device can be configured as LVDS transmit/receive pairs. The PIC logic also includes pre-engi-
neered support to aid in the implementation of high speed source synchronous standards such as XGMII, 7:1
LVDS, along with memory interfaces including DDR3.

The LatticeECP3 registers in PFU and sysl/O can be configured to be SET or RESET. After power up and the
device is configured, it enters into user mode with these registers SET/RESET according to the configuration set-
ting, allowing the device entering to a known state for predictable system function.

Other blocks provided include PLLs, DLLs and configuration functions. The LatticeECP3 architecture provides two
Delay Locked Loops (DLLs) and up to ten Phase Locked Loops (PLLs). The PLL and DLL blocks are located at the
end of the EBR/DSP rows.

The configuration block that supports features such as configuration bit-stream decryption, transparent updates
and dual-boot support is located toward the center of this EBR row. Every device in the LatticeECP3 family sup-
ports a sysCONFIG™ port located in the corner between banks one and two, which allows for serial or parallel
device configuration.

In addition, every device in the family has a JTAG port. This family also provides an on-chip oscillator and soft error
detect capability. The LatticeECP3 devices use 1.2 V as their core voltage.

© 2013 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Figure 2-2. PFU Diagram
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Slice 0 through Slice 2 contain two LUT4s feeding two registers, whereas Slice 3 contains two LUT4s only. For
PFUs, Slice 0 through Slice 2 can be configured as distributed memory, a capability not available in the PFF.
Table 2-1 shows the capability of the slices in both PFF and PFU blocks along with the operation modes they
enable. In addition, each PFU contains logic that allows the LUTs to be combined to perform functions such as
LUTS5, LUT6, LUT7 and LUTS8. There is control logic to perform set/reset functions (programmable as synchronous/
asynchronous), clock select, chip-select and wider RAM/ROM functions.

Table 2-1. Resources and Modes Available per Slice

PFU BLock PFF Block
Slice Resources Modes Resources Modes
Slice 0 2 LUT4s and 2 Registers | Logic, Ripple, RAM, ROM | 2 LUT4s and 2 Registers Logic, Ripple, ROM
Slice 1 2 LUT4s and 2 Registers | Logic, Ripple, RAM, ROM | 2 LUT4s and 2 Registers Logic, Ripple, ROM
Slice 2 2 LUT4s and 2 Registers | Logic, Ripple, RAM, ROM | 2 LUT4s and 2 Registers Logic, Ripple, ROM
Slice 3 2 LUT4s Logic, ROM 2 LUT4s Logic, ROM

Figure 2-3 shows an overview of the internal logic of the slice. The registers in the slice can be configured for posi-
tive/negative and edge triggered or level sensitive clocks.

Slices 0, 1 and 2 have 14 input signals: 13 signals from routing and one from the carry-chain (from the adjacent
slice or PFU). There are seven outputs: six to routing and one to carry-chain (to the adjacent PFU). Slice 3 has 10
input signals from routing and four signals to routing. Table 2-2 lists the signals associated with Slice 0 to Slice 2.
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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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Primary Clock Routing

The purpose of the primary clock routing is to distribute primary clock sources to the destination quadrants of the
device. A global primary clock is a primary clock that is distributed to all quadrants. The clock routing structure in
LatticeECP3 devices consists of a network of eight primary clock lines (CLKO through CLK7) per quadrant. The pri-
mary clocks of each quadrant are generated from muxes located in the center of the device. All the clock sources
are connected to these muxes. Figure 2-12 shows the clock routing for one quadrant. Each quadrant mux is identi-
cal. If desired, any clock can be routed globally.

Figure 2-12. Per Quadrant Primary Clock Selection
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Dynamic Clock Control (DCC)

The DCC (Quadrant Clock Enable/Disable) feature allows internal logic control of the quadrant primary clock net-
work. When a clock network is disabled, all the logic fed by that clock does not toggle, reducing the overall power
consumption of the device.

Dynamic Clock Select (DCS)

The DCS is a smart multiplexer function available in the primary clock routing. It switches between two independent
input clock sources without any glitches or runt pulses. This is achieved regardless of when the select signal is tog-
gled. There are two DCS blocks per quadrant; in total, there are eight DCS blocks per device. The inputs to the
DCS block come from the center muxes. The output of the DCS is connected to primary clocks CLK6 and CLK7
(see Figure 2-12).

Figure 2-13 shows the timing waveforms of the default DCS operating mode. The DCS block can be programmed
to other modes. For more information about the DCS, please see the list of technical documentation at the end of
this data sheet.

Figure 2-13. DCS Waveforms
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Table 2-6. Secondary Clock Regions

Figure 2-15. LatticeECP3-70 and LatticeECP3-95 Secondary Clock Regions

Number of Secondary Clock
Device Regions
ECP3-17 16
ECP3-35 16
ECP3-70 20
ECP3-95 20
ECP3-150 36
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Edge Clock Sources

Edge clock resources can be driven from a variety of sources at the same edge. Edge clock resources can be
driven from adjacent edge clock P1Os, primary clock PIOs, PLLs, DLLs, Slave Delay and clock dividers as shown in
Figure 2-19.

Figure 2-19. Edge Clock Sources
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Notes:

1. Clock inputs can be configured in differential or single ended mode.
2. The two DLLs can also drive the two top edge clocks.

3. The top left and top right PLL can also drive the two top edge clocks.

Edge Clock Routing

LatticeECP3 devices have a number of high-speed edge clocks that are intended for use with the PIOs in the
implementation of high-speed interfaces. There are six edge clocks per device: two edge clocks on each of the top,
left, and right edges. Different PLL and DLL outputs are routed to the two muxes on the left and right sides of the
device. In addition, the CLKINDEL signal (generated from the DLL Slave Delay Line block) is routed to all the edge
clock muxes on the left and right sides of the device. Figure 2-20 shows the selection muxes for these clocks.
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MAC DSP Element

In this case, the two operands, AA and AB, are multiplied and the result is added with the previous accumulated
value. This accumulated value is available at the output. The user can enable the input and pipeline registers, but
the output register is always enabled. The output register is used to store the accumulated value. The ALU is con-
figured as the accumulator in the sysDSP slice in the LatticeECP3 family can be initialized dynamically. A regis-
tered overflow signal is also available. The overflow conditions are provided later in this document. Figure 2-27
shows the MAC sysDSP element.

Figure 2-27. MAC DSP Element
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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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ALU Flags

The sysDSP slice provides a number of flags from the ALU including:

Equal to zero (EQZ2)

Equal to zero with mask (EQZM)
Equal to one with mask (EQOM)

Equal to pattern with mask (EQPAT)

Equal to bit inverted pattern with mask (EQPATB)
Accumulator Overflow (OVER)

Accumulator Underflow (UNDER)
Either over or under flow supporting LatticeECP2 legacy designs (OVERUNDER)

Clock, Clock Enable and Reset Resources

Global Clock, Clock Enable and Reset signals from routing are available to every sysDSP slice. From four clock
sources (CLKO, CLK1, CLK2, and CLK3) one clock is selected for each input register, pipeline register and output
register. Similarly Clock Enable (CE) and Reset (RST) are selected at each input register, pipeline register and out-
put register.

Resources Available in the LatticeECP3 Family

Table 2-9 shows the maximum number of multipliers for each member of the LatticeECP3 family. Table 2-10 shows
the maximum available EBR RAM Blocks in each LatticeECP3 device. EBR blocks, together with Distributed RAM
can be used to store variables locally for fast DSP operations.

Table 2-9. Maximum Number of DSP Slices in the LatticeECP3 Family

Device DSP Slices 9x9 Multiplier 18x18 Multiplier 36x36 Multiplier
ECP3-17 12 48 24 6
ECP3-35 32 128 64 16
ECP3-70 64 256 128 32
ECP3-95 64 256 128 32
ECP3-150 160 640 320 80

Table 2-10. Embedded SRAM in the LatticeECP3 Family

Total EBR SRAM

Device EBR SRAM Block (Kbits)
ECP3-17 38 700
ECP3-35 72 1327
ECP3-70 240 4420
ECP3-95 240 4420

ECP3-150 372 6850
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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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Hot Socketing Specifications® >3

Symbol Parameter Condition Min. Typ- Max. Units
IDK_HS* Input or I/O Leakage Current |0 <V|y <V (Max.) — — +/-1 mA
o<V V — — +/-1 mA
IDK® Input or I/O Leakage Current IN = Tccio
VCC|O < V|N < VCClO + 0.5V —_— 18 —_— mA

. Veo, Vecaux and Vego should rise/fall monotonically.

. IDK is additive to |pu, IPD or IBH'

LVCMOS and LVTTL only.

. Applicable to general purpose I/O pins located on the top and bottom sides of the device.
. Applicable to general purpose I/O pins located on the left and right sides of the device.

O wN =

Hot Socketing Requirements™-?
Description Min. Typ. Max. Units

Input current per SERDES 1/O pin when device is powered down and inputs
driven.
1. Assumes the device is powered down, all supplies grounded, both P and N inputs driven by CML driver with maximum allowed VCCOB

(1.575 V), 8b10b data, internal AC coupling.
2. Each P and N input must have less than the specified maximum input current. For a 16-channel device, the total input current would be 8 mA*16

channels *2 input pins per channel = 256 mA

— 8 mA

ESD Performance

Please refer to the LatticeECP3 Product Family Qualification Summary for complete qualification data, including
ESD performance.
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LVPECL33

The LatticeECP3 devices support the differential LVPECL standard. This standard is emulated using complemen-
tary 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.

Figure 3-3. Differential LVPECL33

VCClO =33V

(+1-5%) |
! RS =93.1 Ohms 1
\I\ L (+-1%) |

16 mA ] o o
I I
1 1
Vecio =33V | Rp =196 Ohms Ry =100 Ohms :
|(=5%) | Rq = 93.1 Ohms (+/-1%) (+/-1%) |
':ﬁ (+/1~1%) !
16 mA L:J Transmission line, X
! Zo = 100 Ohm differential !

On-chip |  Off-chip Off-chip , On-chip

-—— «—
1 1

Table 3-3. LVPECL33 DC Conditions’

Over Recommended Operating Conditions

Parameter Description Typical Units
Veelo Output Driver Supply (+/-5%) 3.30 \"
Zout Driver Impedance 10 Q
Rsg Driver Series Resistor (+/—1%) 93 Q
Rp Driver Parallel Resistor (+/—1%) 196 Q
Rt Receiver Termination (+/—1%) 100 Q
VoH Output High Voltage 2.05 Vv
VoL Output Low Voltage 1.25 \
Vob Output Differential Voltage 0.80 \"
Vewm Output Common Mode Voltage 1.65 \%
ZacK Back Impedance 100.5 Q
Ibc DC Output Current 12.11 mA

1. For input buffer, see LVDS table.
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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
fMAX_GDDR DDRX1 Clock Frequency ECP3-70EA/95EA — 250 — 250 — 250 MHz
tovBGDDR Data Valid Before CLK ECP3-35EA 683 — 688 — 690 — ps
tovAGDDR Data Valid After CLK ECP3-35EA 683 — 688 — 690 — ps
fvaX_GDDR DDRX1 Clock Frequency ECP3-35EA — 250 — 250 — 250 MHz
tovBGDDR Data Valid Before CLK ECP3-17EA 683 — 688 — 690 — ps
tovAGDDR Data Valid After CLK ECP3-17EA 683 — 688 — 690 — ps
fMAX_GDDR DDRX1 Clock Frequency ECP3-17EA — 250 — 250 — 250 MHz
Generic DDRX1 Output with Clock and Data Aligned at Pin (GDDRX1_TX.SCLK.Aligned)"
tDIBGDDR Data Invalid Before Clock ECP3-150EA — 335 — 338 — 341 ps
tDIAGDDR Data Invalid After Clock ECP3-150EA — 335 — 338 — 341 ps
fMAX_GDDR DDRX1 Clock Frequency ECP3-150EA — 250 — 250 — 250 MHz
tDIBGDDR Data Invalid Before Clock ECP3-70EA/95EA — 339 — 343 — 347 ps
tDIAGDDR Data Invalid After Clock ECP3-70EA/95EA — 339 — 343 — 347 ps
fMAX_GDDR DDRX1 Clock Frequency ECP3-70EA/95EA — 250 — 250 — 250 MHz
tDIBGDDR Data Invalid Before Clock ECP3-35EA — 322 — 320 — 321 ps
tDIAGDDR Data Invalid After Clock ECP3-35EA — 322 — 320 — 321 ps
fMAX_GDDR DDRX1 Clock Frequency ECP3-35EA = 250 = 250 = 250 MHz
tpIBGDDR Data Invalid Before Clock ECP3-17EA = 322 = 320 = 321 ps
tDIAGDDR Data Invalid After Clock ECP3-17EA = 322 = 320 = 321 ps
fMAX_GDDR DDRX1 Clock Frequency ECP3-17EA — 250 — 250 — 250 MHz
Generic DDRX1 Output with Clock and Data (<10 Bits Wide) Centered at Pin (GDDRX1_TX.DQS.Centered)'
Left and Right Sides
tovBGDDR Data Valid Before CLK ECP3-150EA 670 — 670 — 670 — ps
tovAGDDR Data Valid After CLK ECP3-150EA 670 — 670 — 670 — ps
fMAX_GDDR DDRX1 Clock Frequency ECP3-150EA — 250 — 250 — 250 MHz
tbvBGDDR Data Valid Before CLK ECP3-70EA/95EA 657 — 652 — 650 — ps
tovAGDDR Data Valid After CLK ECP3-70EA/95EA 657 — 652 — 650 — ps
fvaAX_GDDR DDRX1 Clock Frequency ECP3-70EA/95EA — 250 — 250 — 250 MHz
tovBGDDR Data Valid Before CLK ECP3-35EA 670 — 675 — 676 — ps
tovAGDDR Data Valid After CLK ECP3-35EA 670 — 675 — 676 — ps
fMAX_GDDR DDRX1 Clock Frequency ECP3-35EA — 250 — 250 — 250 MHz
tbvBGDDR Data Valid Before CLK ECP3-17EA 670 — 670 — 670 — ps
tovAGDDR Data Valid After CLK ECP3-17EA 670 — 670 — 670 — ps
fvaX_GDDR DDRX1 Clock Frequency ECP3-17EA — 250 — 250 — 250 MHz
Generic DDRX2 Output with Clock and Data (>10 Bits Wide) Aligned at Pin (GDDRX2_TX.Aligned)
Left and Right Sides
tDIBGDDR Data Invalid Before Clock All ECP3EA Devices | — 200 = 210 = 220 ps
tDIAGDDR Data Invalid After Clock All ECP3EA Devices| — 200 — 210 — 220 ps
fMAX_GDDR DDRX2 Clock Frequency All ECP3EA Devices| — 500 — 420 — 375 MHz
Generic DDRX2 Output with Clock and Data (>10 Bits Wide) Centered at Pin Using DQSDLL (GDDRX2_TX.DQSDLL.Centered)
Left and Right Sides
tbvBGDDR Data Valid Before CLK All ECP3EA Devices | 400 — 400 — 431 — ps
tovAGDDR Data Valid After CLK All ECP3EA Devices | 400 — 400 — 432 — ps
fMAX_GDDR DDRX2 Clock Frequency All ECP3EA Devices| — 400 — 400 — 375 MHz
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Signal Descriptions

Signal Name ‘ /o ‘ Description
General Purpose
[Edge] indicates the edge of the device on which the pad is located. Valid
edge designations are L (Left), B (Bottom), R (Right), T (Top).
[Row/Column Number] indicates the PFU row or the column of the device on
which the PIC exists. When Edge is T (Top) or B (Bottom), only need to spec-
ify Column Number. When Edge is L (Left) or R (Right), only need to specify
Row Number.
P[Edge] [Row/Column Number]_[A/B] I/0
[A/B] indicates the P10 within the PIC to which the pad is connected. Some of
these user-programmable pins are shared with special function pins. These
pins, when not used as special purpose pins, can be programmed as 1/Os for
user logic. During configuration the user-programmabile 1/Os are tri-stated
with an internal pull-up resistor enabled. If any pin is not used (or not bonded
to a package pin), it is also tri-stated with an internal pull-up resistor enabled
after configuration.
P[Edge][Row Number]E_[A/B/C/D] | ;rﬂize general purpose signals are input-only pins and are located near the
GSRN | Global RESET signal (active low). Any I/O pin can be GSRN.
NC — |No connect.
RESERVED — | This pin is reserved and should not be connected to anything on the board.
GND — |Ground. Dedicated pins.
Vee — | Power supply pins for core logic. Dedicated pins.
Vv __|Auxiliary power supply pin. This dedicated pin powers all the differential and
CCAUX referenced input buffers.
Veeiox — | Dedicated power supply pins for I/O bank x.
SERDES, transmit, receive, PLL and reference clock buffer power supply. All
Veea — |Vccea supply pins must always be powered to the recommended operating
voltage range. If no SERDES channels are used, connect Vgga to Ve,
VeerLL [Loc) — | General purpose PLL supply pins where LOC=L (left) or R (right).
Vv Vv __ |Reference supply pins for I/O bank x. Pre-determined pins in each bank are
REF1_x YREF2_x assigned as Vggg inputs. When not used, they may be used as I/O pins.
VTTx — | Power supply for on-chip termination of I/Os.
XRES' — |10 kOhm +/-1% resistor must be connected between this pad and ground.
PLL, DLL and Clock Functions
) General Purpose PLL (GPLL) input pads: LUM, LLM, RUM, RLM, num = row
[LOC]Inum]_GPLLIT, C]_IN_[index] l from center, T = true and C = complement, index A,B,C...at each side.
. Optional feedback GPLL input pads: LUM, LLM, RUM, RLM, num = row from
[LOC]inum]_GPLL[T, C]_FB_[index] I center, T = true and C = complement, index A,B,C...at each side.
. 2 General Purpose DLL (GDLL) input pads where LOC=RUM or LUM, T is True
[LOCJO_GDLLT_IN_[index] Vo Complement, index is A or B.
. 2 Optional feedback GDLL input pads where LOC=RUM or LUM, T is True
[LOC]0_GDLLT_FB_[index] Vo Complement, index is A or B.
PCLK]T, C][n:0]_[3:02 /O Primary Clock pads, T = true and C = complement, n per side, indexed by

bank and 0, 1, 2, 3 within bank.

© 2015 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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Signal Descriptions (Cont.)

Signal Name /0 Description
DQ input/output pads: T (top), R (right), B (bottom), L (left), DQS, num = ball
[LOCIDQS[num] Vo function number.
[LOCIDQ[num] /0 DQ input/output pads: T (top), R (right), B (bottom), L (left), DQ, associated

DQS number.

Test and Programming (Dedicated Pins)

Test Mode Select input, used to control the 1149.1 state machine. Pull-up is

L ! enabled during configuration.

TCK | Test Clock input pin, used to clock the 1149.1 state machine. No pull-up
enabled.
Test Data in pin. Used to load data into device using 1149.1 state machine.
After power-up, this TAP port can be activated for configuration by sending

TDI | appropriate command. (Note: once a configuration port is selected it is
locked. Another configuration port cannot be selected until the power-up
sequence). Pull-up is enabled during configuration.

TDO O  |Output pin. Test Data Out pin used to shift data out of a device using 1149.1.

VCCJ — | Power supply pin for JTAG Test Access Port.

Configuration Pads (Used During sysCONFIG)

Mode pins used to specify configuration mode values latched on rising edge

CFG[2:0] I of INITN. During configuration, a pull-up is enabled. These are dedicated
pins.

INITN e Open Drain pin. Indicates the FPGA is ready to be configured. During config-
uration, a pull-up is enabled. It is a dedicated pin.

PROGRAMN | Init!ates configur_ation sequence yvhen asserted low. This pin always has an
active pull-up. It is a dedicated pin.

DONE /0 Open Drain pin. Indicates that the configuration sequence is complete, and
the startup sequence is in progress. It is a dedicated pin.

CCLK | Input Configuration Clock for configuring an FPGA in Slave SPI, Serial, and
CPU modes. It is a dedicated pin.
Output Configuration Clock for configuring an FPGA in SPI, SPIm, and Mas-

MCLK I/O ) -
ter configuration modes.

BUSY/SISPI O |Parallel configuration mode busy indicator. SPI/SPIm mode data output.
Parallel configuration mode active-low chip select. Slave SPI chip select.

CSN/SN/OEN Vo Parallel burst Flash output enable.

CS1N/HOLDN/RDY I Parallel configuration mode active-low chip select. Slave SPI hold input.

WRITEN | Write enable for parallel configuration modes.

DOUT/CSON/CSSPI1N O |[Serial data output. Chip select output. SPI/SPIm mode chip select.
sysCONFIG Port Data I/O for Parallel mode. Open drain during configuration.

D[O)/SPIFASTN I/O sysCONI.:IG.Port Data ]/O for SPI or'SPIm. When using the SPI or SPIm
mode, this pin should either be tied high or low, must not be left floating. Open
drain during configuration.

D1 I/O |Parallel configuration I/O. Open drain during configuration.

D2 I/O |Parallel configuration I/O. Open drain during configuration.

D3/S| /O Egrr]allel configuration I/O. Slave SPI data input. Open drain during configura-

D4/SO /o E’grr]allel configuration I/O. Slave SPI data output. Open drain during configura-

D5 I/O |Parallel configuration I/O. Open drain during configuration.

D6/SPID1 o) Parallel configuration 1/0. SPI/SPIm data input. Open drain during configura-

tion.

4-2



= LATTICE

Pinout Information
LatticeECP3 Family Data Sheet

Pin Information Summary (Cont.)

Pin Information Summary ECP3-17EA ECP3-35EA
Pin Type 256 ftBGA | 328 csBGA | 484 fpBGA | 256 ftBGA | 484 fpBGA | 672 fpBGA
Bank 0 13 10 18 13 21 24
Bank 1 7 5 12 7 18 18
. . Bank 2 2 2 4 1 8 8
E;nnuklated Differential /0 per Bank 3 2 5 13 5 20 19
Bank 6 5 1 13 6 22 20
Bank 7 6 9 10 6 11 13
Bank 8 12 12 12 12 12 12
Bank 0 0 0 0 0 0 0
Bank 1 0 0 0 0 0 0
. . . Bank 2 2 2 3 3 6 6
g;gnhkspeed Differential 1/0 per Bank 3 5 2 9 2 9 12
Bank 6 5 4 9 4 11 12
Bank 7 5 6 8 5 9 10
Bank 8 0 0 0 0 0 0
Bank 0 26/13 20/10 36/18 26/13 42/21 48/24
Bank 1 14/7 10/5 24/12 14/7 36/18 36/18
. Bank 2 8/4 9/4 14/7 8/4 28/14 28/14
[oal Single /%”S:%g‘;ts' Bank 3 18/9 12/6 44/22 18/9 58/29 63/31
Bank 6 20/10 11/5 44/22 20/10 67/33 65/32
Bank 7 23/11 30/15 36/18 23/11 40/20 46/23
Bank 8 24/12 24/12 24/12 24/12 24/12 24/12
Bank 0 2 1 3 2 3 4
Bank 1 1 0 2 1 3 3
Bank 2 0 0 1 0 2 2
DDR Groups Bonded per Bank 3 1 0 3 1 3 4
Bank® Bank 6 1 0 3 1 4 4
Bank 7 1 2 2 1 3 3
CB)grr:EgSuratlon 0 0 0 0 0 0

SERDES Quads

1. These pins must remain floating on the board.
2. Some DQS groups may not support DQS-12. Refer to the device pinout (.csv) file.
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Pin Information Summary (Cont.)

Pin Information Summary ECP3-95EA ECP3-150EA
484 672 1156 672 1156
Pin Type fpBGA fpBGA fpBGA fpBGA fpBGA
Bank 0 42 60 86 60 94
Bank 1 36 48 78 48 86
Bank 2 24 34 36 34 58
e e park [ Bo0KD CE N O I N
Bank 6 63 67 86 67 104
Bank 7 36 48 54 48 76
Bank 8 24 24 24 24 24
Bank 0 0 0 0 0 0
Bank 1 0 0 0 0 0
Bank 2 4 8 8 8 8
g:;lfral Purpose Inputs per Bank 3 2 12 12 12 12
Bank 6 4 12 12 12 12
Bank 7 4 8 8 8 8
Bank 8 0 0 0 0 0
Bank 0 0 0 0 0 0
Bank 1 0 0 0 0 0
Bank 2 0 0 0 0 0
g:rr:keral Purpose Outputs per Bank 3 0 0 0 0 0
Bank 6 0 0 0 0 0
Bank 7 0 0 0 0 0
Bank 8 0 0 0 0 0
Total Single-Ended User 1/O 295 380 490 380 586
VCC 16 32 32 32 32
VCCAUX 8 12 16 12 16
VTT 4 4 8 4 8
VCCA 4 8 16 8 16
VCCPLL 4 4 4 4 4
Bank 0 2 4 4 4 4
Bank 1 2 4 4 4 4
Bank 2 2 4 4 4 4
VCCIO Bank 3 2 4 4 4 4
Bank 6 2 4 4 4 4
Bank 7 2 4 4 4 4
Bank 8 2 2 2 2 2
VCCJ 1 1 1 1 1
TAP 4 4 4 4 4
GND, GNDIO 98 139 233 139 233
NC 0 0 238 0 116
Reserved' 2 2 2 2 2
SERDES 26 52 78 52 104
Miscellaneous Pins 8 8 8 8 8
Total Bonded Pins 484 672 1156 672 1156
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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.

5-7




= LATTICE

Revision History
LatticeECP3 Family Data Sheet

Date Version Section Change Summary
March 2010 01.6 Architecture Added Read-Before-Write information.
DC and Switching  [Added footnote #6 to Maximum I/O Buffer Speed table.
Characteristics Corrected minimum operating conditions for input and output differential

voltages in the Point-to-Point LVDS table.

Pinout Information  |Added pin information for the LatticeECP3-70EA and LatticeECP3-
95EA devices.

Ordering Information |Added ordering part numbers for the LatticeECP3-70EA and
LatticeECP3-95EA devices.
Removed dual mark information.
November 2009 01.5 Introduction Updated Embedded SERDES features.

Added SONET/SDH to Embedded SERDES protocols.

Architecture

Updated Figure 2-4, General Purpose PLL Diagram.

Updated SONET/SDH to SERDES and PCS protocols.

Updated Table 2-13, SERDES Standard Support to include SONET/
SDH and updated footnote 2.

DC and Switching
Characterisitcs

Added footnote to ESD Performance table.

Updated SERDES Power Supply Requirements table and footnotes.

Updated Maximum I/O Buffer Speed table.

Updated Pin-to-Pin Peformance table.

Updated sysCLOCK PLL Timing table.

Updated DLL timing table.

Updated High-Speed Data Transmitter tables.

Updated High-Speed Data Receiver table.

Updated footnote for Receiver Total Jitter Tolerance Specification table.

Updated Periodic Receiver Jitter Tolerance Specification table.

Updated SERDES External Reference Clock Specification table.

Updated PCI Express Electrical and Timing AC and DC Characteristics.

Deleted Reference Clock table for PCI Express Electrical and Timing
AC and DC Characteristics.

Updated SMPTE AC/DC Characteristics Transmit table.

Updated Mini LVDS table.

Updated RSDS table.

Added Supply Current (Standby) table for EA devices.

Updated Internal Switching Characteristics table.

Updated Register-to-Register Performance table.

Added HDMI Electrical and Timing Characteristics data.

Updated Family Timing Adders table.

Updated sysCONFIG Port Timing Specifications table.

Updated Recommended Operating Conditions table.

Updated Hot Socket Specifications table.

Updated Single-Ended DC table.

Updated TRLVDS table and figure.

Updated Serial Data Input Specifications table.

Updated HDMI Transmit and Receive table.

Ordering Information

Added LFE3-150EA “TW” devices and footnotes to the Commercial and
Industrial tables.
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