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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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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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MULTADDSUB 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. The user can enable the input, output and pipeline registers. Figure 2-29
shows the MULTADDSUB sysDSP element.

Figure 2-29. MULTADDSUB
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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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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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Programmable 1/O Cells (PIC)

Each PIC contains two PIOs connected to their respective sysl/O buffers as shown in Figure 2-32. The PIO Block
supplies the output data (DO) and the tri-state control signal (TO) to the sysl/O buffer and receives input from the
buffer. Table 2-11 provides the PIO signal list.

Figure 2-32. PIC Diagram

1/0s in a DQS-12 Group, Except DQSN (Complement of DQS) I/Os
PIOA
TS >
ONEGB > I0LTO
M * Tristate
Register
Block
—»
OPOSA »
OPOSB > PA'II?A
ONEGA* > %’
ONEGB** > 10LDO »> HD
Output
»  Block syslo
> (Isl) Buffer
*—>
INDD <«
INCK «
INB <
IPB <
INA <
IPA <
DEL[3:0] >
ECLK1, ECLK2 » Input <
Register
Control Block
SCLK » Muxes
CE > CLK —
LSR » CEOT
GSRN P LSR >
GSR > ——
CEl > ]
PADB
]
| W]
DQS Control Block
(One per DQS Group of 12 I/0s)***
Read Control
ECLK1 —¥y DDRLAT* -
ECLK2 —¥| DDRCLKPOL* —
SCLK —¥ ECLKDQSR* ——
READ —»| Write Control
DCNTL[5:0] —¥| DQCLKO*
DYNDEL[7:0] —¥ DQCLK1*
DQSI —¥| DQSwW*
PRMDET —¥|

* Signals are available on left/right/top edges only.
** Signals are available on the left and right sides only
*** Selected PIO.
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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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DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
he, iw"* |Input or I/O Low Leakage 0<Vins (Vecio-02V) — — 10 pA
hy'® Input or I/O High Leakage (Vecio-02V) <V|y<3.6V — — 150 pA
Ipy I/0 Active Pull-up Current 0<V|N<0.7Vecio -30 — -210 pA
lpp I/0 Active Pull-down Current ViL (MAX) < VN < Vecio 30 — 210 pA
IBHLS Bus Hold Low Sustaining Current |V)\ = V| (MAX) 30 — — HA
IBHHS Bus Hold High Sustaining Current|Vy = 0.7 Vccio -30 — — MA
IsHLO Bus Hold Low Overdrive Current |0 <V|y<Vcecio — — 210 pA
IsqHo  |Bus Hold High Overdrive Current [0 <V |\ < Voo — — -210 MA
VBHT Bus Hold Trip Points 0 <V|n £ Vi (MAX) VL (MAX) — ViH(MIN)| V
C1 I/O Capacitance? xgg'g ?gﬁ/vvlzoivo 1(‘)8\/\'/;*1(‘5;\/’)(1)'2 v, - 5 8 pf
c2 Dedicated Input Capacitance? xgg'g ?gﬁ/vvlzoivo 1(‘)8\/\'/;*1(‘5;\/’)(1)'2 v, - 5 7 pf

1. Input or I/O leakage current is measured with the pin configured as an input or as an I/O with the output driver tri-stated. It is not measured
with the output driver active. Bus maintenance circuits are disabled.

2. T 25°C, f=1.0 MHz.

. Applicable to general purpose I/Os in top and bottom banks.

4. When used as Vg maximum leakage= 25 pA.

w
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LatticeECP3 Supply Current (Standby)" >3 %36

Over Recommended Operating Conditions

Typical

Symbol Parameter Device -6L, -7L, 8L -6,-7,-8 Units
ECP-17EA 29.8 49.4 mA
ECP3-35EA 53.7 89.4 mA

lcc Core Power Supply Current ECP3-70EA 137.3 230.7 mA
ECP3-95EA 137.3 230.7 mA
ECP3-150EA 219.5 370.9 mA
ECP-17EA 18.3 19.4 mA
ECP3-35EA 19.6 23.1 mA

lccaux  |Auxiliary Power Supply Current ECP3-70EA 26.5 32.4 mA
ECP3-95EA 26.5 32.4 mA
ECP3-150EA 37.0 45.7 mA
ECP-17EA 0.0 0.0 mA
ECP3-35EA 0.1 0.1 mA

lccpLL PLL Power Supply Current (Per PLL) ECP3-70EA 0.1 0.1 mA
ECP3-95EA 0.1 0.1 mA
ECP3-150EA 0.1 0.1 mA
ECP-17EA 1.3 1.4 mA
ECP3-35EA 1.3 1.4 mA

lccio Bank Power Supply Current (Per Bank) ECP3-70EA 1.4 15 mA
ECP3-95EA 1.4 15 mA
ECP3-150EA 1.4 15 mA

lccy JTAG Power Supply Current All Devices 25 25 mA
ECP-17EA 6.1 6.1 mA

) ) ECP3-35EA 6.1 6.1 mA

leca -Fl;r:fr:g]r:téeRgI%ec;\lieéqulf_eLr I%T)(aver Supply ECP3-70EA 183 183 mA
ECP3-95EA 18.3 18.3 mA
ECP3-150EA 24.4 24.4 mA

1. For further information on supply current, please see the list of technical documentation at the end of this data sheet.

2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vg o or GND.

3. Frequency 0 MHz.

4. Pattern represents a “blank” configuration data file.

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

6. To determine the LatticeECP3 peak start-up current data, use the Power Calculator tool.
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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
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':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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Typical Building Block Function Performance
Pin-to-Pin Performance (LVCMOS25 12 mA Drive)"??

Function -8 Timing Units

Basic Functions

16-bit Decoder 4.7 ns
32-bit Decoder 4.7 ns
64-bit Decoder 5.7 ns
4:1 MUX 4.1 ns
8:1 MUX 4.3 ns
16:1 MUX 4.7 ns
32:1 MUX 4.8 ns

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

2. Commercial timing numbers are shown. Industrial numbers are typically slower and can be extracted from the Diamond or ispLEVER soft-
ware.

Register-to-Register Performance’ %2

Function -8 Timing Units
Basic Functions
16-bit Decoder 500 MHz
32-bit Decoder 500 MHz
64-bit Decoder 500 MHz
4:1 MUX 500 MHz
8:1 MUX 500 MHz
16:1 MUX 500 MHz
32:1 MUX 445 MHz
8-bit adder 500 MHz
16-bit adder 500 MHz
64-bit adder 305 MHz
16-bit counter 500 MHz
32-bit counter 460 MHz
64-bit counter 320 MHz
64-bit accumulator 315 MHz
Embedded Memory Functions
512x36 Single Port RAM, EBR Output Registers 340 MHz
1024x18 True-Dual Port RAM (Write Through or Normal, EBR Output Registers) 340 MHz
1024x18 True-Dual Port RAM (Read-Before-Write, EBR Output Registers 130 MHz
1024x18 True-Dual Port RAM (Write Through or Normal, PLC Output Registers) 245 MHz
Distributed Memory Functions
16x4 Pseudo-Dual Port RAM (One PFU) 500 MHz
32x4 Pseudo-Dual Port RAM 500 MHz
64x8 Pseudo-Dual Port RAM 400 MHz
DSP Function
18x18 Multiplier (All Registers) 400 MHz
9x9 Multiplier (All Registers) 400 MHz
36x36 Multiply (All Registers) 260 MHz
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LatticeECP3 External Switching Characteristics %%
Over Recommended Commercial Operating Conditions

-8 -7 —6
Parameter Description Device Min. | Max. Min. | Max. Min. Max. | Units
Clocks
Primary Clock®
fMAX_PRI Frequency for Primary Clock Tree |ECP3-150EA — 500 — 420 — 375 MHz
tw PR (C):ggt Pulse Width for Primary ECP3-150EA 0.8 . 0.9 . 10 . -
e Primary Clock Skew Within a ECP3-150EA — | 80 | — | 30 | — | 30 | ps
tSKEw_PRIB Primary Clock Skew Within a Bank | ECP3-150EA = 250 = 280 = 300 ps
fMAX_PRI Frequency for Primary Clock Tree |ECP3-70EA/95EA — 500 — 420 — 375 MHz
tw PRI Pulse Width for Primary Clock ECP3-70EA/95EA 0.8 — 0.9 — 1.0 — ns
tSKEW. PRI Frimary Clock Skew Within a ECP3-70EA/95EA | — | 360 | — | 370 | — | 380 | ps
tskew_PRIB Primary Clock Skew Within a Bank | ECP3-70EA/95EA — 310 — 320 — 330 ps
fMAX_PRI Frequency for Primary Clock Tree |ECP3-35EA = 500 = 420 = 375 MHz
tw_ PRI Pulse Width for Primary Clock ECP3-35EA 0.8 = 0.9 = 1.0 = ns
tSKEW_ PRI Frimary Clock Skew Within a ECP3-35EA — | 30 | — | 30 | — | 360 | ps
tSKEw_PRIB Primary Clock Skew Within a Bank |[ECP3-35EA = 250 = 280 = 300 ps
fMAX_PRI Frequency for Primary Clock Tree |ECP3-17EA — 500 — 420 — 375 MHz
tw PRI Pulse Width for Primary Clock ECP3-17EA 0.8 — 0.9 — 1.0 — ns
tsKEW PRI Frimary Clock Skew Within a ECP3-17EA — | 30| — | 340 | — | 370 | ps
tskew_PRIB Primary Clock Skew Within a Bank |[ECP3-17EA — 220 — 230 — 240 ps
Edge Clock®
fMAX_EDGE Frequency for Edge Clock ECP3-150EA — 500 — 420 — 375 MHz
tw_EDGE Clock Pulse Width for Edge Clock [ECP3-150EA 0.9 — 1.0 — 1.2 — ns
Edge Clock Skew Within an Edge
{SKEW_EDGE_DOS | of the Device 9¢ |ECP3-150EA — 200 — 210 — 220 ps
fmAX_EDGE Frequency for Edge Clock ECP3-70EA/95EA — 500 — 420 — 375 MHz
tw_EDGE Clock Pulse Width for Edge Clock |ECP3-70EA/95EA 0.9 — 1.0 — 1.2 — ns
tSKEW_EDGE_DQS Efdtgh% (E)Ig\cl:lléeSkew Within an Edge ECP3-70EA/95EA — 200 — 210 — 220 ps
fmMAx_EDGE Frequency for Edge Clock ECP3-35EA = 500 = 420 = 375 MHz
tw_EDGE Clock Pulse Width for Edge Clock |ECP3-35EA 0.9 — 1.0 — 1.2 — ns
Edge Clock Skew Within an Edge
tSKEW_EDGE_DQS of tghe Device g ECP3-35EA — 200 — 210 — 220 ps
fmAx_EDGE Frequency for Edge Clock ECP3-17EA — 500 — 420 — 375 MHz
tw_EDGE Clock Pulse Width for Edge Clock |ECP3-17EA 0.9 — 1.0 — 1.2 — ns
E lock Skew Withi E
tSKEW_EDGE_DQS Ofdtghee %g\?lces ew Within an dge ECP3-17EA — 200 — 210 — 220 ps
Generic SDR
General /O Pin Parameters Using Dedicated Clock Input Primary Clock Without PLL?
Clock to Output - PIO Output : . . .
tco Register ECP3-150EA 3.9 4.3 4.7 ns
Clock to Data Setup - PIO Input
tsu Register ECP3-150EA 0.0 — 0.0 — 0.0 — ns
Clock to Data Hold - PIO Input
ty Register ECP3-150EA 1.5 — 1.7 — 2.0 — ns
Clock to Data Setup - PIO Input ) . . .
'su_peL Register with Data Input Delay ECP3-150EA = e Lt =
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LatticeECP3 Internal Switching Characteristics’ % °® (Continued)

Over Recommended Commercial Operating Conditions

-8 -7 -6
Parameter Description Min. Max. Min. Max. Min. Max. | Units.

thwren_esr  |Hold Write/Read Enable to EBR Memory 0.141 — 0.145 — 0.149 — ns
Clock Enable Setup Time to EBR Output

tSUCE_EBR Register 0.087 — 0.096 — 0.104 — ns
Clock Enable Hold Time to EBR Output

tHCE_EBR Register —0.066 — —0.080 — —0.094 — ns
Byte Enable Set-Up Time to EBR Output

tSUBE_EBR Register -0.071 — -0.070 — —0.068 — ns
Byte Enable Hold Time to EBR Output

tHBE_EBR Register 0.118 — 0.098 — 0.077 — ns

DSP Block Timing®

tsui_psp Input Register Setup Time 0.32 — 0.36 — 0.39 — ns

tHl psp Input Register Hold Time -0.17 — -0.19 — -0.21 — ns

tsup_psp Pipeline Register Setup Time 2.23 — 2.30 — 2.37 — ns

thp_DsP Pipeline Register Hold Time -1.02 — -1.09 — -1.15 — ns

tsuo_psp Output Register Setup Time 3.09 — 3.22 — 3.34 — ns

tHo psp Output Register Hold Time -1.67 — -1.76 — -1.84 — ns

tcol_psp Input Register Clock to Output Time — 3.05 — 3.35 — 3.73 ns

tcop_psp Pipeline Register Clock to Output Time — 1.30 — 1.47 — 1.64 ns

tcoo_psp Output Register Clock to Output Time — 0.58 — 0.60 — 0.62 ns

tsuopt psp  |Opcode Register Setup Time 0.31 — 0.35 — 0.39 — ns

tHoPT DsP Opcode Register Hold Time -0.20 — -0.24 — -0.27 — ns
Cascade_data through ALU to Output

ISUDATA_DSP | Register Setup Time 1.69 — 1.94 — 2.14 — ns
Cascade_data through ALU to Output

'HPDATA_DSP Register Hold Time —0.58 - —0.80 - —0.97 - ns

1. Internal parameters are characterized but not tested on every device.
2. Commercial timing numbers are shown. Industrial timing numbers are typically slower and can be extracted from the Diamond or ispLEVER

software.

3. DSP slice is configured in Multiply Add/Sub 18 x 18 mode.

N

. The output register is in Flip-flop mode.

5. For details on —9 speed grade devices, please contact your Lattice Sales Representative.
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XAUI/Serial Rapid I/0 Type 3/CPRI LV E.30 Electrical and Timing
Characteristics

AC and DC Characteristics
Table 3-13. Transmit

Over Recommended Operating Conditions

Symbol Description Test Conditions Min. Typ. Max. Units
Trr Differential rise/fall time 20%-80% — 80 — ps
ZTx_DIFF_DC Differential impedance 80 100 120 Ohms
Jrx_pps®** Output data deterministic jitter — — 0.17 ul
N Total output data jitter — — 0.35 ul

1. Total jitter includes both deterministic jitter and random jitter.

2. Jitter values are measured with each CML output AC coupled into a 50-Ohm impedance (100-Ohm differential impedance).
3. Jitter and skew are specified between differential crossings of the 50% threshold of the reference signal.

4. Values are measured at 2.5 Gbps.

Table 3-14. Receive and Jitter Tolerance

Over Recommended Operating Conditions

Symbol Description Test Conditions Min. Typ. Max. Units
. . From 100 MHz

RLRx_DIFF Differential return loss t0 3.125 GHz 10 — — dB
RLrx cm Common mode return loss g%ﬂ ;g%’n?z 6 — — dB
ZRX_DIFF Differential termination resistance 80 100 120 Ohms
Jrx pJ"%? Deterministic jitter tolerance (peak-to-peak) — — 0.37 ul
Jrx Ry"%° Random jitter tolerance (peak-to-peak) — — 0.18 ul
Jrx sy"?° Sinusoidal jitter tolerance (peak-to-peak) — — 0.10 Ul
Jrx 14" %8 Total jitter tolerance (peak-to-peak) — — 0.65 Ul
Trx_EYE Receiver eye opening 0.35 — — ul

. Total jitter includes deterministic jitter, random jitter and sinusoidal jitter. The sinusoidal jitter tolerance mask is shown in Figure 3-18.
. Jitter values are measured with each high-speed input AC coupled into a 50-Ohm impedance.

. Jitter and skew are specified between differential crossings of the 50% threshold of the reference signal.

. Jitter tolerance parameters are characterized when Full Rx Equalization is enabled.

. Values are measured at 2.5 Gbps.

O~ WND =
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Figure 3-19. Test Loads

Test Loads
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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

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.

www.latticesemi.com
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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

LatticeECP3 Maximum I/O Buffer Speed table — Description column,
references to VCCIO = 3.0V changed to 3.3V.

Updated SERDES External Reference Clock Waveforms.

Transmitter and Receiver Latency Block Diagram — Updated sections of
the diagram to match descriptions on the SERDES/PCS Latency Break-
down table.

Pinout Information

“Logic Signal Connections” section heading renamed “Package Pinout
Information”. Software menu selections within this section have been
updated.

Signal Descriptions table — Updated description for V¢ signal.

April 2012

02.2EA

Architecture

Updated first paragraph of Output Register Block section.

Updated the information about syslO buffer pairs below Figure 2-38.

Updated the information relating to migration between devices in the
Density Shifting section.

DC and Switching
Characteristics

Corrected the Definitions in the sysCLOCK PLL Timing table for tggt-

Ordering Information

Updated topside marks with new logos in the Ordering Information sec-
tion.

February 2012

02.1EA

All

Updated document with new corporate logo.

November 2011

02.0EA

Introduction

Added information for LatticeECP3-17EA, 328-ball csBGA package.

Architecture

Added information for LatticeECP3-17EA, 328-ball csBGA package.

DC and Switching
Characteristics

Updated LatticeECP3 Supply Current table power numbers.

Typical Building Block Function Performance table, LatticeECP3 Exter-
nal Switching Characteristics table, LatticeECP3 Internal Switching
Characteristics table and LatticeECP3 Family Timing Adders: Added
speed grade -9 and updated speed grade -8, -7 and -6 timing numbers.

Pinout Information

Added information for LatticeECP3-17EA, 328-ball csBGA package.

Ordering Information

Added information for LatticeECP3-17EA, 328-ball csBGA package.

Added ordering information for low power devices and -9 speed grade
devices.

July 2011

01.9EA

DC and Switching
Characteristics

Removed ESD Performance table and added reference to LatticeECP3
Product Family Qualification Summary document.

sysCLOCK PLL TIming table, added footnote 4.

External Reference Clock Specification table — removed reference to
VREF-CM-AC and removed footnote for VREF-CM-AC.

Pinout Information

Pin Information Summary table: Corrected VCCIO Bank8 data for
LatticeECP3-17EA 256-ball fiBGA package and LatticeECP-35EA 256-
ball ftBGA package.

April 2011

01.8EA

Architecture

Updated Secondary Clock/Control Sources text section.

DC and Switching
Characteristics

Added data for 150 Mbps to SERDES Power Supply Requirements
table.

Updated Frequencies in Table 3-6 Serial Output Timing and Levels

Added Data for 150 Mbps to Table 3-7 Channel Output Jitter

Corrected External Switching Characteristics table, Description for
DDRS3 Clock Timing, t-

Corrected Internal Switching Characteristics table, Description for EBR
Timing, tsywren_esr and tywreN_EBR-

Added footnote 1 to sysConfig Port Timing Specifications table.

Updated description for RX-CIDs to 150M in Table 3-9 Serial Input Data
Specifications
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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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