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Figure 2-1. Simplified Block Diagram, LatticeECP3-35 Device (Top Level)
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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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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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Figure 2-20. Sources of Edge Clock (Left and Right Edges)
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Figure 2-21. Sources of Edge Clock (Top Edge)
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The edge clocks have low injection delay and low skew. They are used to clock the 1/O registers and thus are ideal
for creating 1/O interfaces with a single clock signal and a wide data bus. They are also used for DDR Memory or

Generic DDR interfaces.
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Figure 2-31. MULTADDSUBSUM Slice 1
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Advanced sysDSP Slice Features

Cascading

The LatticeECP3 sysDSP slice has been enhanced to allow cascading. Adder trees are implemented fully in sys-
DSP slices, improving the performance. Cascading of slices uses the signals CIN, COUT and C Mux of the slice.

Addition

The LatticeECP3 sysDSP slice allows for the bypassing of multipliers and cascading of adder logic. High perfor-
mance adder functions are implemented without the use of LUTs. The maximum width adders that can be imple-
mented are 54-bit.

Rounding

The rounding operation is implemented in the ALU and is done by adding a constant followed by a truncation oper-
ation. The rounding methods supported are:

Rounding to zero (RTZ)
Rounding to infinity (RTI)
Dynamic rounding
Random rounding

Convergent rounding

Next
DSP Slice
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DLL Calibrated DQS Delay Block

Source synchronous interfaces generally require the input clock to be adjusted in order to correctly capture data at
the input register. For most interfaces, a PLL is used for this adjustment. However, in DDR memories the clock
(referred to as DQS) is not free-running so this approach cannot be used. The DQS Delay block provides the
required clock alignment for DDR memory interfaces.

The delay required for the DQS signal is generated by two dedicated DLLs (DDR DLL) on opposite side of the
device. Each DLL creates DQS delays in its half of the device as shown in Figure 2-36. The DDR DLL on the left
side will generate delays for all the DQS Strobe pins on Banks 0, 7 and 6 and DDR DLL on the right will generate
delays for all the DQS pins on Banks 1, 2 and 3. The DDR DLL loop compensates for temperature, voltage and pro-
cess variations by using the system clock and DLL feedback loop. DDR DLL communicates the required delay to
the DQS delay block using a 7-bit calibration bus (DCNTL[6:0])

The DQS signal (selected PIOs only, as shown in Figure 2-35) feeds from the PAD through a DQS control logic
block to a dedicated DQS routing resource. The DQS control logic block consists of DQS Read Control logic block
that generates control signals for the read side and DQS Write Control logic that generates the control signals
required for the write side. A more detailed DQS control diagram is shown in Figure 2-37, which shows how the
DQS control blocks interact with the data paths.

The DQS Read control logic receives the delay generated by the DDR DLL on its side and delays the incoming
DQS signal by 90 degrees. This delayed ECLKDQSR is routed to 10 or 11 DQ pads covered by that DQS signal.
This block also contains a polarity control logic that generates a DDRCLKPOL signal, which controls the polarity of
the clock to the sync registers in the input register blocks. The DQS Read control logic also generates a DDRLAT
signal that is in the input register block to transfer data from the first set of DDR register to the second set of DDR
registers when using the DDRX2 gearbox mode for DDR3 memory interface.

The DQS Write control logic block generates the DQCLKO and DQCLK1 clocks used to control the output gearing
in the Output register block which generates the DDR data output and the DQS output. They are also used to con-
trol the generation of the DQS output through the DQS output register block. In addition to the DCNTL [6:0] input
from the DDR DLL, the DQS Write control block also uses a Dynamic Delay DYN DEL [7:0] attribute which is used
to further delay the DQS to accomplish the write leveling found in DDR3 memory. Write leveling is controlled by the
DDR memory controller implementation. The DYN DELAY can set 128 possible delay step settings. In addition, the
most significant bit will invert the clock for a 180-degree shift of the incoming clock. This will generate the DQSW
signal used to generate the DQS output in the DQS output register block.

Figure 2-36 and Figure 2-37 show how the DQS transition signals that are routed to the PIOs.

Please see TN1180, LatticeECP3 High-Speed 1/O Interface for more information on this topic.
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Figure 2-36. Edge Clock, DLL Calibration and DQS Local Bus Distribution
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To accomplish write leveling in DDR3, each DQS group has a slightly different delay that is set by DYN DELAY[7:0]
in the DQS Write Control logic block. The DYN DELAY can set 128 possible delay step settings. In addition, the
most significant bit will invert the clock for a 180-degree shift of the incoming clock.

LatticeECP3 input and output registers can also support DDR gearing that is used to receive and transmit the high
speed DDR data from and to the DDR3 Memory.

LatticeECP3 supports the 1.5V SSTL I/O standard required for the DDR3 memory interface. For more information,
refer to the syslO section of this data sheet.

Please see TN1180, LatticeECP3 High-Speed I/O Interface for more information on DDR Memory interface imple-
mentation in LatticeECP3.

sysl/O Buffer

Each 1/O 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, BLVDS, HSTL, SSTL Class | & II, LVCMOS, LVTTL,
LVPECL, PCI.

sysl/O Buffer Banks

LatticeECP3 devices have six sysl/O buffer banks: six banks for user I/Os arranged two per side. The banks on the
bottom side are wraparounds of the banks on the lower right and left sides. The seventh sysl/O buffer bank (Config-
uration Bank) is located adjacent to Bank 2 and has dedicated/shared I/Os for configuration. When a shared pin is
not used for configuration it is available as a user I/0. Each bank is capable of supporting multiple /O standards.
Each sysl/O bank has its own I/O supply voltage (Vo). In addition, each bank, except the Configuration Bank,
has voltage references, Vrgpq and Vygpo, Which allow it to be completely independent from the others. Figure 2-38
shows the seven banks and their associated supplies.

In LatticeECP3 devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS and PCI) are pow-
ered using Vgojo. LVTTL, LVCMOS33, LVCMOS25 and LVCMOS12 can also be set as fixed threshold inputs inde-
pendent of Vo

Each bank can support up to two separate Vg voltages, VgRer1 and VRyepo, that set the threshold for the refer-
enced input buffers. Some dedicated I/O pins in a bank can be configured to be a reference voltage supply pin.
Each 1/0 is individually configurable based on the bank’s supply and reference voltages.
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Figure 2-38. LatticeECP3 Banks
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LatticeECP3 devices contain two types of sysl/O buffer pairs.

1.

Top (Bank 0 and Bank 1) and Bottom syslO Buffer Pairs (Single-Ended Outputs Only)

The sysl/O buffer pairs in the top banks of the device consist of two single-ended output drivers and two sets of
single-ended input buffers (both ratioed and referenced). One of the referenced input buffers can also be con-
figured as a differential input. Only the top edge buffers have a programmable PCI clamp.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of
the differential input buffer.

The top and bottom sides are ideal for general purpose I/O, PCI, and inputs for LVDS (LVDS outputs are only
allowed on the left and right sides). The top side can be used for the DDR3 ADDR/CMD signals.

The 1/O pins located on the top and bottom sides of the device (labeled PTxxA/B or PBxxA/B) are fully hot
socketable. Note that the pads in Banks 3, 6 and 8 are wrapped around the corner of the device. In these
banks, only the pads located on the top or bottom of the device are hot socketable. The top and bottom side
pads can be identified by the Lattice Diamond tool.
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2. Left and Right (Banks 2, 3, 6 and 7) sysl/O Buffer Pairs (50% Differential and 100% Single-Ended Out-
puts)
The sysl/O buffer pairs in the left and right banks of the device consist of two single-ended output drivers, two
sets of single-ended input buffers (both ratioed and referenced) and one differential output driver. One of the
referenced input buffers can also be configured as a differential input. In these banks the two pads in the pair
are described as “true” and “comp”, where the true pad is associated with the positive side of the differential 1/0,
and the comp (complementary) pad is associated with the negative side of the differential 1/0.

In addition, programmable on-chip input termination (parallel or differential, static or dynamic) is supported on
these sides, which is required for DDRS3 interface. However, there is no support for hot-socketing for the I/0O
pins located on the left and right side of the device as the PCI clamp is always enabled on these pins.

LVDS, RSDS, PPLVDS and Mini-LVDS differential output drivers are available on 50% of the buffer pairs on the
left and right banks.

3. Configuration Bank sysl/O Buffer Pairs (Single-Ended Outputs, Only on Shared Pins When Not Used by
Configuration)
The sysl/O buffers in the Configuration Bank consist of ratioed single-ended output drivers and single-ended
input buffers. This bank does not support PCI clamp like the other banks on the top, left, and right sides.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of
the differential input buffer.

Programmable PCI clamps are only available on the top banks. PCI clamps are used primarily on inputs and bi-
directional pads to reduce ringing on the receiving end.

Typical sysl/O I/0 Behavior During Power-up

The internal power-on-reset (POR) signal is deactivated when V¢, Vociog @and Veooaux have reached satisfactory
levels. After the POR signal is deactivated, the FPGA core logic becomes active. It is the user’s responsibility to
ensure that all other Vg banks are active with valid input logic levels to properly control the output logic states of
all the I/0O banks that are critical to the application. For more information about controlling the output logic state with
valid input logic levels during power-up in LatticeECP3 devices, see the list of technical documentation at the end
of this data sheet.

The Ve and Veeaux supply the power to the FPGA core fabric, whereas the V¢ o supplies power to the 1/O buf-
fers. In order to simplify system design while providing consistent and predictable I/O behavior, it is recommended
that the 1/O buffers be powered-up prior to the FPGA core fabric. Vg0 supplies should be powered-up before or
together with the V¢ and Vcayx supplies.

Supported sysl/O Standards

The LatticeECP3 sysl/O buffer supports both single-ended and differential standards. Single-ended standards can
be further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVCMOS 1.2 V,
1.5V, 1.8V, 2.5V and 3.3 V standards. In the LVCMOS and LVTTL modes, the buffer has individual configuration
options for drive strength, slew rates, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper latch) and
open drain. Other single-ended standards supported include SSTL and HSTL. Differential standards supported
include LVDS, BLVDS, LVPECL, MLVDS, RSDS, Mini-LVDS, PPLVDS (point-to-point LVDS), TRLVDS (Transition
Reduced LVDS), differential SSTL and differential HSTL. For further information on utilizing the sysl/O buffer to
support a variety of standards please see TN1177, LatticeECP3 syslO Usage Guide.
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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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LatticeECP3 External Switching Characteristics (Continued)’ 2313

Over Recommended Commercial Operating Conditions

-8 =7 s
Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
tipLL gg’g"i';tfr Data Hold - PIO Input - |gcpa 70ga05A | 07 | — | 07 | — | 08 | — ns
tsu_DELPLL gg’;‘;t‘é’r Data [?aett;?nbm% ('a?g;“ ECP3-70EA/9SEA | 16 | — | 18 | — | 20 | — ns
woere SOOI eorsrommmsen | 00 | — | o0 | — |00 | — | =
toopLL g'é’g;t‘e"r‘)“tp“t - PIO Output ECP3-35EA — | 82| — | 34| — | 36 | ns
tSUPLL gg’;‘;tte"r Data Setup - PIO Input  Fopg g5 A 06 | — |07 | — | o8 | — ns
tupLL g'é’é’l';tte"r Bata Hold - RIOInput | F=pa 35 03 | — | 03 | — | 04 | — ns
o SOOI eorswma | e | — |7 | = e | = | =
o [GCASDARES O Lecrosen | 00 | — | oo | — |00 | — | n
toopLL gl(;)gcilét?rOutput - PIO Output ECP3-17EA — 30 | — 33 | — 35 ns
tSUPLL g'é’é’i';t‘eor Data Setup - PIO Input | Ecpa 17 06 | — |07 | — | o8 | — ns
tpLL gg’g"i';tfr Data Hold - PIO Input  |Ecpa 17 03 | — 03 | — 04 | — ns
wonm | QAC SRS POUR Jcpaizen | 16 | — | 17 | — | 1 | — | =
t pELPLL Fegstor it Inut Data ey~ |ECP3-17EA 00 | — |00 | — |00 | — | ns

Generic DDR"

Generic DDRX1 Inputs with Clock and Data (>10 Bits Wide) Centered at Pin (GDDRX1_RX.SCLK.Centered) Using PCLK Pin for Clock
Input

tsucDDR Data Setup Before CLK All ECP3EA Devices | 480 — 480 — 480 — ps
tHoGDDR Data Hold After CLK All ECP3EA Devices | 480 — 480 — 480 — ps
fvAX_GDDR DDRX1 Clock Frequency All ECP3EA Devices | — 250 — 250 — 250 MHz

Generic DDRX1 Inputs with Clock and Data (>10 Bits Wide) Aligned at Pin (GDDRX1_RX.SCLK.PLL.Aligned) Using PLLCLKIN Pin for
Clock Input

Data Left, Right, and Top Sides and Clock Left and Right Sides

tDVACLKGDDR Data Setup Before CLK All ECP3EA Devices| — 0.225 — 0.225 — 0.225 ul
tDVECLKGDDR Data Hold After CLK All ECP3EA Devices | 0.775 — 0.775 — 0.775 — ul
fMAX_GDDR DDRXT1 Clock Frequency All ECP3EA Devices| — 250 — 250 — 250 MHz

Generic DDRX1 Inputs with Clock and Data (>10 Bits Wide) Aligned at Pin (GDDRX1_RX.SCLK.Aligned) Using DLL - CLKIN Pin for
Clock Input

Data Left, Right and Top Sides and Clock Left and Right Sides

tDVACLKGDDR Data Setup Before CLK All ECP3EA Devices | — 0.225 — 0.225 — 0.225 ul
tDVECLKGDDR 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

Generic DDRX1 Inputs with Clock and Data (<10 Bits Wide) Centered at Pin (GDDRX1_RX.DQS.Centered) Using DQS Pin for Clock
Input

tsuGDDR Data Setup After CLK All ECP3EA Devices | 535 — 535 — 535 — ps
tHoGDDR Data Hold After CLK All ECP3EA Devices | 535 — 535 — 535 — ps
fmAX_GDDR DDRX1 Clock Frequency All ECP3EA Devices | — 250 — 250 — 250 MHz

Generic DDRX1 Inputs with Clock and Data (<10bits wide) Aligned at Pin (GDDRX1_RX.DQS.Aligned) Using DQS Pin for Clock Input

Data and Clock Left and Right Sides

T Data Setup Before CLK |AIECP3EA Devices| — [0225 | — [o0225| — [0225] Ul
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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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LatticeECP3 Maximum I/O Buffer Speed (Continued)%3 %56

Over Recommended Operating Conditions

Buffer Description Max. Units

PCI33 PCI, Voaio =33V 66 MHz

. These maximum speeds are characterized but not tested on every device.

. Maximum 1/O speed for differential output standards emulated with resistors depends on the layout.
LVCMOS timing is measured with the load specified in the Switching Test Conditions table of this document.
. All speeds are measured at fast slew.

. Actual system operation may vary depending on user logic implementation.

. Maximum data rate equals 2 times the clock rate when utilizing DDR.

ol wN =
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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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Figure 3-26. Configuration from PROGRAMN Timing

———— bpowry ———»
PROGRAMN
[ tour ———>

INITN — toppmir

DONE —»  tonm

Y alaalaWalals Wal

<_
CFG[2:0]' Valid
—. _\.47 Yoniss

USER I/O 1

1. The CFG pins are normally static (hard wired)

Figure 3-27. Wake-Up Timing
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DONE ———\

Master CCLK Output \ /_\_/ ______________ M YA

Bitstream Start ————

Bitstream End
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sysl/O Differential Electrical Characteristics

Transition Reduced LVDS (TRLVDS DC Specification)
Over Recommended Operating Conditions

Symbol Description Min. Nom. Max. Units

Veeo Driver supply voltage (+/— 5%) 3.14 3.3 3.47 Vv

Vip Input differential voltage 150 — 1200 mV

Vicm Input common mode voltage 3 — 3.265 \

Veeo Termination supply voltage 3.14 3.3 3.47 \Y%

Rt Termination resistance (off-chip) 45 50 55 Ohms

Note: LatticeECP3 only supports the TRLVDS receiver.

VCCO =3.3V
Transmitter Rr ZRr
Zy
Receiver
V
Current
Source
Mini LVDS
Over Recommended Operating Conditions
Parameter Symbol Description Min. Typ. Max. Units

Zo Single-ended PCB trace impedance 30 50 75 Ohms
Rr Differential termination resistance 50 100 150 Ohms
Vob Output voltage, differential, |Vop - Vowml 300 — 600 mV
Vos Output voltage, common mode, |Vop + Vop|/2 1 1.2 1.4 \
AVop Change in Vgp, between H and L — — 50 mV
AVp Change in Vg, between H and L — — 50 mV
V1HD Input voltage, differential, |Vinp - Vinwl 200 — 600 mV
VCM Input VOltage, common mode, |V|NP + V|NM|/2 O.3+(VTHD/2) — 2.1'(VTHD/2)
Tk, T Output rise and fall times, 20% to 80% — — 550 ps
TopuTty Output clock duty cycle 40 — 60 %

Note: Data is for 6 mA differential current drive. Other differential driver current options are available.
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Point-to-Point LVDS (PPLVDS)

Over Recommended Operating Conditions

Description Min. Typ. Max. Units
Output driver supply (+/— 5%) 8.14 8.3 847 v
2.25 25 2.75 \'%
Input differential voltage 100 — 400 mV
Input common mode voltage 0.2 — 2.3 \'%
Output differential voltage 130 — 400 mV
Output common mode voltage 0.5 0.8 1.4 \

RSDS

Over Recommended Operating Conditions

Parameter Symbol Description Min. Typ. Max. Units
Vob Output voltage, differential, Rt = 100 Ohms 100 200 600 mV
Vos Output voltage, common mode 0.5 1.2 1.5 \%
IrsDs Differential driver output current 1 2 6 mA
V1D Input voltage differential 100 — — mV
Vewm Input common mode voltage 0.3 — 1.5 \%
TR, T Output rise and fall times, 20% to 80% — 500 — ps
TopuTy Output clock duty cycle 35 50 65 %

Note: Data is for 2 mA drive. Other differential driver current options are available.
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Signal Descriptions (Cont.)

Signal Name /0 Description
D7/SPIDO e E’grr]allel configuration 1/0. SPI/SPIm data input. Open drain during configura-
DI/CSSPION/CEN I/O |Serial data input for slave serial mode. SPI/SPIm mode chip select.

Dedicated SERDES Signals®

PCS[Index]_HDINNm

High-speed input, negative channel m

PCSIIndex]_HDOUTNm

High-speed output, negative channel m

PCS[Index]_REFCLKN

Negative Reference Clock Input

PCSJ[Index]_HDINPm

High-speed input, positive channel m

PCSIIndex]_HDOUTPm

High-speed output, positive channel m

PCS[Index]_REFCLKP

|
O
|
|
O
|

Positive Reference Clock Input

PCSJ[Index]_VCCOBmM

Output buffer power supply, channel m (1.2V/1.5)

PCS[Index]_VCCIBm

Input buffer power supply, channel m (1.2V/1.5V)

1. When placing switching 1/Os around these critical pins that are designed to supply the device with the proper reference or supply voltage,

care must be given.

2. These pins are dedicated inputs or can be used as general purpose I/O.
3. m defines the associated channel in the quad.
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PICs and DDR Data (DQ) Pins Associated with the DDR Strobe (DQS) Pin

PICs Associated with DDR Strobe (DQS) and
DQS Strobe PIO Within PIC Data (DQ) Pins

For Left and Right Edges of the Device
P[Edge] [n-3] A ba

B DQ

A DQ
P[Edge] [n-2] 5 Da
P[Edge] [n-1] A ba

B DQ

A [Edge]DQSN
P[Edge] [n] B e

A DQ
P[Edge] [n+1] 5 e
P[Edge] [n+2] A ba

B DQ
For Top Edge of the Device
P[Edge] [n-3] A ba

B DQ
P[Edge] [n-2] A ba

B DQ

A DQ
P[Edge] [n-1] 5 Da

A [Edge]DQSN
P[Edge] [n] 5 Da
P[Edge] [n+1] A ba

B DQ

A DQ
P[Edge] [n+2] 5 e

Note: “n” is a row PIC number.
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Date Version Section Change Summary

Updated Simplified Channel Block Diagram for SERDES/PCS Block
diagram.
Updated Device Configuration text section.
Corrected software default value of MCCLK to be 2.5 MHz.

DC and Switching  |Updated VCCOB Min/Max data in Recommended Operating Conditions

Characteristics table.

Corrected footnote 2 in syslO Recommended Operating Conditions
table.
Added added footnote 7 for tgkgw prig to External Switching Charac-
teristics table.
Added 2-to-1 Gearing text section and table.
Updated External Reference Clock Specification (refclkp/refclkn) table.
LatticeECP3 sysCONFIG Port Timing Specifications - updated tpn 1
information.
Added sysCONFIG Port Timing waveform.
Serial Input Data Specifications table, delete Typ data for Vgy.pirr-s-
Added footnote 4 to sysCLOCK PLL Timing table for tpgp.
Added SERDES/PCS Block Latency Breakdown table.
External Reference Clock Specifications table, added footnote 4, add
symbol name VREF-IN-DIFF.
Added SERDES External Reference Clock Waveforms.
Updated Serial Output Timing and Levels table.
Pin-to-pin performance table, changed "typically 3% slower" to "typically
slower".
Updated timing information
Updated SERDES minimum frequency.
Added data to the following tables: External Switching Characteristics,
Internal Switching Characteristics, Family Timing Adders, Maximum I/O
Buffer Speed, DLL Timing, High Speed Data Transmitter, Channel Out-
put Jitter, Typical Building Block Function Performance, Register-to-
Register Performance, and Power Supply Requirements.
Updated Serial Input Data Specifications table.
Updated Transmit table, Serial Rapid 1/O Type 2 Electrical and Timing
Characteristics section.

Pinout Information  |Updated Signal Description tables.
Updated Pin Information Summary tables and added footnote 1.

February 2009 01.0 — Initial release.
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