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Introduction

The LatticeECP/EC family of FPGA devices is optimized to deliver mainstream FPGA features at low cost. For
maximum performance and value, the LatticeECP™ (EConomy Plus) FPGA concept combines an efficient FPGA
fabric with high-speed dedicated functions. Lattice’s first family to implement this approach is the LatticeECP-
DSP™ (EConomy Plus DSP) family, providing dedicated high-performance DSP blocks on-chip. The LatticeEC™
(EConomy) family supports all the general purpose features of LatticeECP devices without dedicated function
blocks to achieve lower cost solutions.

The LatticeECP/EC FPGA fabric, which was designed from the outset with low cost in mind, contains all the critical
FPGA elements: LUT-based logic, distributed and embedded memory, PLLs and support for mainstream 1/Os.
Dedicated DDR memory interface logic is also included to support this memory that is becoming increasingly prev-
alent in cost-sensitive applications.

The ispLEVER® design tool suite from Lattice allows large complex designs to be efficiently implemented using the
LatticeECP/EC FPGA family. Synthesis library support for LatticeECP/EC is available for popular logic synthesis
tools. The ispLEVER tool uses the synthesis tool output along with the constraints from its floor planning tools to
place and route the design in the LatticeECP/EC device. The ispLEVER tool extracts the timing from the routing
and back-annotates it into the design for timing verification.

Lattice provides many pre-designed IP (Intellectual Property) ispLeverCORE™ modules for the LatticeECP/EC
family. By using these IPs as standardized blocks, designers are free to concentrate on the unique aspects of their
design, increasing their productivity.
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Figure 2-1. Simplified Block Diagram, LatticeEC Device (Top Level)
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Figure 2-2. Simplified Block Diagram, LatticeECP-DSP Device (Top Level)
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Figure 2-4. Slice Diagram
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Table 2-1. Slice Signal Descriptions
Function Type Signal Names Description
Input Data signal A0, B0, CO, DO |Inputs to LUT4
Input Data signal A1, B1, C1, D1 |Inputs to LUT4
Input Multi-purpose MO Multipurpose Input
Input Multi-purpose M1 Multipurpose Input
Input Control signal CE Clock Enable
Input Control signal LSR Local Set/Reset
Input Control signal CLK System Clock
Input Inter-PFU signal FCIN Fast Carry In’
Output Data signals FO, F1 LUT4 output register bypass signals
Output Data signals Qo, Q1 Register Outputs
Output Data signals OFXo0 Output of a LUT5 MUX
Output Data signals OFX1 Output of a LUT6, LUT7, LUT82 MUX depending on the slice
Output Inter-PFU signal FCO For the right most PFU the fast carry chain output'

1. See Figure 2-3 for connection details.
2. Requires two PFUs.
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Figure 2-8. Per Quadrant Primary Clock Selection
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Figure 2-9. Per Quadrant Secondary Clock Selection
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Figure 2-10. Slice Clock Selection
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sysCLOCK Phase Locked Loops (PLLs)

The PLL clock input, from pin or routing, feeds into an input clock divider. There are three sources of feedback sig-
nal to the feedback divider: from CLKOP (PLL Internal), from clock net (CLKOP) or from a user clock (PIN or logic).
There is a PLL_LOCK signal to indicate that VCO has locked on to the input clock signal. Figure 2-11 shows the
sysCLOCK PLL diagram.

The setup and hold times of the device can be improved by programming a delay in the feedback or input path of
the PLL which will advance or delay the output clock with reference to the input clock. This delay can be either pro-
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Figure 2-27. Input Register DDR Waveforms
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Output Register Block

The output register block provides the ability to register signals from the core of the device before they are passed
to the sysl/O buffers. The block contains a register for SDR operation that is combined with an additional latch for
DDR operation. Figure 2-29 shows the diagram of the Output Register Block.

In SDR mode, ONEGO feeds one of the flip-flops that then feeds the output. The flip-flop can be configured a D-
type or latch. In DDR mode, ONEGO is fed into one register on the positive edge of the clock and OPOSO is
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (DO).

Figure 2-30 shows the design tool DDR primitives. The SDR output register has reset and clock enable available.
The additional register for DDR operation does not have reset or clock enable available.
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Polarity Control Logic

In a typical DDR Memory interface design, the phase relation between the incoming delayed DQS strobe and the
internal system Clock (during the READ cycle) is unknown.

The LatticeECP/EC family contains dedicated circuits to transfer data between these domains. To prevent setup
and hold violations at the domain transfer between DQS (delayed) and the system Clock a clock polarity selector is
used. This changes the edge on which the data is registered in the synchronizing registers in the input register
block. This requires evaluation at the start of each READ cycle for the correct clock polarity.

Prior to the READ operation in DDR memories DQS is in tristate (pulled by termination). The DDR memory device
drives DQS low at the start of the preamble state. A dedicated circuit detects this transition. This signal is used to
control the polarity of the clock to the synchronizing registers.

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 eight 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 LVCMOS, SSTL, HSTL, LVDS and LVPECL.

sysl/O Buffer Banks

LatticeECP/EC devices have eight sysl/O buffer banks; each is capable of supporting multiple 1/0 standards. Each
sysl/O bank has its own I/O supply voltage (Vccio), and two voltage references Vgggy and Vyggo resources allow-
ing each bank to be completely independent from each other. Figure 2-34 shows the eight banks and their associ-
ated supplies.

In the LatticeECP/EC devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS, PCI and PCI-
X) are powered using Vg0 LVTTL, LVCMOS33, LVCMOS25 and LVCMOS12 can also be set as fixed threshold
input independent of V¢ o, In addition to the bank V¢ o supplies, the LatticeECP/EC devices have a V¢ core logic
power supply, and a Vecayx supply that power all differential and referenced buffers.

Each bank can support up to two separate VREF voltages, VREF1 and VREF2 that set the threshold for the refer-
enced input buffers. In the LatticeECP/EC devices, some dedicated I/O pins in a bank can be configured to be a
reference voltage supply pin. Each I/O is individually configurable based on the bank’s supply and reference volt-
ages.
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Oscillator

Every LatticeECP/EC device has an internal CMOS oscillator which is used to derive a master clock for configura-
tion. The oscillator and the master clock run continuously. The default value of the master clock is 2.5MHz. Table 2-
15 lists all the available Master Clock frequencies. When a different Master Clock is selected during the design pro-
cess, the following sequence takes place:

1. User selects a different Master Clock frequency.

2. During configuration the device starts with the default (2.5MHz) Master Clock frequency.

3. The clock configuration settings are contained in the early configuration bit stream.

4. The Master Clock frequency changes to the selected frequency once the clock configuration bits are received.

For further information about the use of this oscillator for configuration, please see the list of technical documenta-
tion at the end of this data sheet.

Table 2-15. Selectable Master Clock (CCLK) Frequencies During Configuration

CCLK (MHz) | CCLK(MHz) | CCLK (MHz)
2.5* 13 45
43 15 51
5.4 20 55
6.9 26 60
8.1 30 130
9.2 34 —
10.0 41 —

Density Shifting

The LatticeECP/EC family has been designed to ensure that different density devices in the same package have
the same pin-out. Furthermore, the architecture ensures a high success rate when performing design migration
from lower density parts to higher density parts. In many cases, it is also possible to shift a lower utilization design
targeted for a high-density device to a lower density device. However, the exact details of the final resource utiliza-
tion will impact the likely success in each case.
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LatticeECP/EC External Switching Characteristics

Over Recommended Operating Conditions

5 4 3
Parameter Description Device Min. | Max. Min. Max. Min. Max. Units
General /0 Pin Parameters (Using Primary Clock without PLL)'
LFEC1 — 5.09 — 6.11 — 713 ns
LFEC3 — 5.71 — 6.85 — 7.99 ns
LFEC6 — 5.60 — 6.72 — 7.84 ns
too gg’;';tt:romp“t - PIO Output LFEC10 — [ 547 | — | 657 | — | 766 | ns
LFEC15 — 5.67 — 6.81 — 7.94 ns
LFEC20 — 5.89 — 7.07 — 8.25 ns
LFECS33 — 6.19 — 7.42 — 8.66 ns
LFECAH -0.08 — -0.10 — -0.12 — ns
LFEC3 -0.70 — -0.84 — -0.98 — ns
LFEC6 -0.63 — -0.76 — -0.89 — ns
tey” g";’;‘;ttgr')ata Setup-PIOInput  ITEEcio 043 | — | 062 | — | 061 | — ns
LFEC15 -0.70 — -0.84 — -0.98 — ns
LFEC20 -0.88 — -1.06 — -1.24 — ns
LFEC33 -1.12 — -1.34 — -1.56 — ns
LFECA 2.19 — 2.62 — 3.06 — ns
LFECS 2.80 — 3.36 — 3.92 — ns
LFEC6 2.69 — 3.23 — 3.77 — ns
ty gfé’i‘;tté’r DataHold - PIOInput  1EEcTe 256 | — | 308 | — | 369 | — ns
LFEC15 2.76 — 3.32 — 3.87 — ns
LFEC20 2.99 — 3.58 — 418 — ns
LFEC33 3.28 — 3.93 — 4.59 — ns
LFEC1 3.36 — 4.03 — 4.70 — ns
LFEC3 2.74 — 3.29 — 3.84 — ns
LFEC6 2.81 — 3.37 — 3.93 — ns
ovon? [okoDasSae- POV |ieeig | gy | — | as1 | =42 | = |
LFEC15 2.74 — 3.29 — 3.83 — ns
LFEC20 2.56 — 3.07 — 3.58 — ns
LFEC33 2.32 — 2.79 — 3.25 — ns
LFECAH -1.31 — -1.57 — -1.83 — ns
LFEC3 -0.70 — -0.83 — -0.97 — ns
LFEC6 -0.80 — -0.96 — -1.12 — ns
wor!  |GokoDea e MOt |ipecy | g | — |t | =m0 | = |
LFEC15 -0.73 — -0.88 — -1.02 — ns
LFEC20 -0.51 — -0.61 — -0.71 — ns
LFEC33 -0.22 — -0.26 — -0.30 — ns
fuax 102 gg’;’;t';eq“e”cy of fOand PFU 14 — | 420 | — |38 | — | 340 | Mhz
DDR I/O Pin Parameters®*®
tovana Data Valid After DQS (DDR Read) |All — Jo19 | — [o19 | — [ o19 ul
tovEDQ Data Hold After DQS (DDR Read) |All 067 | — | o067 | — | 067 | — ul
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LatticeECP/EC Internal Switching Characteristics (Continued)

Over Recommended Operating Conditions

-5 -4 -3
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units

tSUGE _EBR glecz;lgtlgpable Setup Time to EBR Output 0.18 . 0.21 . 0.95 . ns
tHCE_EBR Clock Enable Hold Time to EBR Output Register | -0.14 — -0.17 — -0.20 — ns
tRsTO. EBR EZZ?;J? Output Delay Time from EBR Output . 1.47 . 176 . 205 ns
PLL Parameters

tRsTREC Reset Recovery to Rising Clock 1.00 — 1.00 — 1.00 — ns
tRsTsu Reset Signal Setup Time 1.00 — 1.00 — 1.00 — ns
DSP Block Timing?*3

tsul_psp Input Register Setup Time -0.38 — -0.30 — -0.23 — ns
tHi_psp Input Register Hold Time 0.71 — 0.86 — 1.00 — ns
tsup_psp Pipeline Register Setup Time 3.31 — 3.98 — 4.64 — ns
thp DsP Pipeline Register Hold Time 0.71 — 0.86 — 1.00 — ns
tsuo_psp’ Output Register Setup Time 5.54 — 6.64 — 7.75 — ns
tho_psp’ Output Register Hold Time 0.71 — 0.86 — 1.00 — ns
tcol psp’ Input Register Clock to Output Time — 7.50 — 9.00 — 10.50 ns
tcop psp’ Pipeline Register Clock to Output Time — 4.66 — 5.60 — 6.53 ns
tcoo_psp Output Register Clock to Output Time — 1.47 — 1.77 — 2.06 ns
tsuaDsUB AdSub Input Register Setup Time -0.38 — -0.30 — -0.23 — ns
tyaDsUB AdSub Input Register Hold Time 0.71 — 0.86 — 1.00 — ns

1. Internal parameters are characterized but not tested on every device.
2. These parameters apply to LatticeECP devices only.

3. DSP Block is con

figured in Multiply Add/Sub 18 x 18 Mode.

4. These parameters include the Adder Subtractor block in the path.

Timing v.G 0.30
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LFEC1, LFEC3, LFECP/EC6 Logic Signal Connections: 144 TQFP (Cont.)

LFEC1 LFEC3 LFECP6/EC6
Pin LvD LVvD LVD
Number | Pin Function |Bank| S Dual Function }Pin Function|Bank| S Dual Function Pin Function | Bank| S Dual Function
99 VvCC - VCC - VCC -
100 PR5B 2 o] PCLKC2_0 PR9B 2 o] PCLKC2_0 PR9B 2 o] PCLKC2_0
101 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0
102 PR4B 2 o] PR8B 2 C PR8B 2 (o]
103 PR4A 2 T PR8A 2 T PR8A 2 T
104 PR3B 2 o] PR7B 2 C PR7B 2 (o]
105 PR3A 2 T PR7A 2 T PR7A 2 T
106 PR2B 2 o] VREF1_2 PR2B 2 o] VREF1_2 PR2B 2 C VREF1_2
107 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2
108 VCCIO2 2 VCCIO2 2 VCCIO2 2
109* GND1 B GND1 } GND1 )
GND2 GND2 GND2
110 VCCIO1 1 VCCIO1 1 VCCIO1 1
111 PT17B 1 C PT25B 1 C PT25B 1 Cc
112 PT17A 1 T PT25A 1 T PT25A 1 T
113 PT15A 1 PT23A 1 PT23A 1
114 PT14B 1 C PT22B 1 C PT22B 1 o]
115 PT14A 1 T TDQS14 PT22A 1 T TDQS22 PT22A 1 T TDQS22
116 PT13B 1 C PT21B 1 C PT21B 1 Cc
117 GND1 1 GND1 1 GND1 1
118 PT13A 1 T PT21A 1 T PT21A 1 T
119 PT12B 1 C PT20B 1 C PT20B 1 Cc
120 PT12A 1 T PT20A 1 T PT20A 1 T
121 PT11B 1 C VREF2_1 PT19B 1 C VREF2_1 PT19B 1 o] VREF2_1
122 PT11A 1 T VREF1_1 PT19A 1 T VREF1_1 PT19A 1 T VREF1_1
123 PT10B 1 C PT18B 1 C PT18B 1 Cc
124 PT10A 1 T PT18A 1 T PT18A 1 T
125 VCCIO1 1 VCCIO1 1 VCCIO1 1
126 VCCAUX - VCCAUX - VCCAUX -
127 PT9B 0 o] PCLKCO0_0 PT17B 0 o] PCLKCO0_0 PT17B 0 o] PCLKCO_0
128 GNDO 0 GNDO 0 GNDO 0
129 PT9A 0 T PCLKTO0_0 PT17A 0 T PCLKTO0_0 PT17A 0 T PCLKTO0_0
130 PT8B 0 o] VREF1_0 PT16B 0 o] VREF1_0 PT16B 0 o] VREF1_0
131 PT8A 0 T VREF2_0 PT16A 0 T VREF2_0 PT16A 0 T VREF2_0
132 PT7B 0 o] PT15B 0 o] PT15B 0 o]
133 PT7A 0 T PT15A 0 T PT15A 0 T
134 PT6B 0 o] PT14B 0 o] PT14B 0 o]
135 PT6A 0 T TDQS6 PT14A 0 T TDQS14 PT14A 0 T TDQS14
136 VCCIO0 0 VCCIOO0 0 VCCIOO0 0
137 PT5B 0 o] PT13B 0 o] PT13B 0 Cc
138 PT5A 0 T PT13A 0 T PT13A 0 T
139 PT4B 0 o] PT12B 0 o] PT12B 0 o]
140 PT4A 0 T PT12A 0 T PT12A 0 T
141 PT2B 0 o] PT10B 0 o] PT10B 0 Cc
142 PT2A 0 T PT10A 0 T PT10A 0 T
143 VCCIOO0 0 VCCIOO0 0 VCCIOO0 0
144* GNDO : GNDO : GNDO )
GND7 GND7 GND7

*Double bonded to the pin.
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LFECP/ECG6, LFECP/EC10 Logic Signal Connections: 208 PQFP (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
43 PL24A 6 T LDQS24 PL33A 6 T LDQS33
44 PL24B 6 C PL33B 6 C
45 PL25A 6 T PL34A 6 T
46 PL25B 6 C PL34B 6 C
47 PL26A 6 T PL35A 6 T
48 PL26B 6 C PL35B 6 C
49 PL27A 6 T VREF1_6 PL36A 6 T VREF1_6
50 PL27B 6 C VREF2_6 PL36B 6 C VREF2_6
51 VCCIO6 6 VCCIO6 6
5o GND5 ) GND5 )
GND6 GND6
53 VCCIO5 5 VCCIO5 5
54 PB2A 5 T PB2A 5 T
55 PB2B 5 C PB2B 5 C
56 PB3A 5 T PB3A 5 T
57 PB3B 5 C PB3B 5 C
58 PB4A 5 T PB4A 5 T
59 PB4B 5 C PB4B 5 C
60 PB5A 5 T PB5A 5 T
61 PB5B 5 C PB5B 5 C
62 PB6A 5 T BDQS6 PB6A 5 T BDQS6
63 PB6B 5 C PB6B 5 C
64 VCCIO5 5 VCCIO5 5
65 PB10A 5 T PB18A 5 T
66 PB10B 5 C PB18B 5 C
67 PB11A 5 T PB19A 5 T
68 PB11B 5 C PB19B 5 C
69 PB12A 5 T PB20A 5 T
70 PB12B 5 C PB20B 5 C
71 PB13A 5 T PB21A 5 T
72 GND5 5 GND5 5
73 PB13B 5 C PB21B 5 C
74 VCCIO5 5 VCCIO5 5
75 PB14A 5 T BDQS14 PB22A 5 T BDQS22
76 PB14B 5 C PB22B 5 C
77 PB15A 5 T PB23A 5 T
78 PB15B 5 C PB23B 5 C
79 PB16A 5 T VREF2_5 PB24A 5 T VREF2_5
80 PB16B 5 C VREF1_5 PB24B 5 C VREF1_5
81 PB17A 5 T PCLKT5_0 PB25A 5 T PCLKT5_0
82 GND5 5 GND5 5
83 PB17B 5 C PCLKC5_0 PB25B 5 C PCLKC5_0
84 VCCAUX - VCCAUX -
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LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFEC3 LFECP6/LFEC6
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function

D7 PT11B 0 C PT11B 0 C
Cc7 PT11A 0 T PT11A 0 T
A7 PT10B 0 C PT10B 0 C
A6 PT10A 0 T PT10A 0 T
E7 PT9B 0 C PT9B 0 C

GND GNDO 0 GNDO 0

E6 PT9A 0 T PT9A 0 T
D6 PT8B 0 C PT8B 0 C
C6 PT8A 0 T PT8A 0 T
B6 PT7B 0 C PT7B 0 C
B5 PT7A 0 T PT7A 0 T
A5 PT6B 0 C PT6B 0 C
A4 PT6A 0 T TDQS6 PT6A 0 T TDQS6
A3 PT5B 0 C PT5B 0 C
A2 PT5A 0 T PT5A 0 T
B2 PT4B 0 C PT4B 0 C
B3 PT4A 0 T PT4A 0 T
D5 PT3B 0 C PT3B 0 C
C5 PT3A 0 T PT3A 0 T
C4 PT2B 0 C PT2B 0 C
B4 PT2A 0 T PT2A 0 T

GND GNDO 0 GNDO 0

A1 GND - GND -

A16 GND - GND -

G10 GND - GND -

G7 GND - GND -

G8 GND - GND -

G9 GND - GND -

H10 GND - GND -

H7 GND - GND -

H8 GND - GND -

H9 GND - GND -

J10 GND - GND -

J7 GND - GND -

J8 GND - GND -

J9 GND - GND -

K10 GND - GND -

K7 GND - GND -

K8 GND - GND -

K9 GND - GND -

T GND - GND -

T16 GND - GND -

E12 VCC - VCC -
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LFECP/ECG6, LFECP/EC10, LFECP/EC15 Logic Signal Connections:
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function (Bank|LVDS Function INumber| Function |Bank|LVDS Function Number | Function (Bank|LVDS Function
M4 PL13A 6 T M4 PL22A 6 T M4 PL26A 6 T
M5 PL13B 6 C M5 PL22B 6 C M5 PL26B 6 C
M1 PL14A 6 T M1 PL23A 6 T M1 PL27A 6 T
GND GND6 6 GND GND6 6 GND GND6 6
M2 PL14B 6 C M2 PL23B 6 C M2 PL27B 6 C
N3 PL15A 6 T LDQS15 N3 PL24A 6 T LDQS24 N3 PL28A 6 T LDQS28
M3 PL15B 6 C M3 PL24B 6 C M3 PL28B 6 C
N5 PL16A 6 T N5 PL25A 6 T N5 PL29A 6 T
N4 PL16B 6 C N4 PL25B 6 (o} N4 PL29B 6 C
N1 PL17A 6 T N1 PL26A 6 T N1 PL30A 6 T
N2 PL17B 6 C N2 PL26B 6 C N2 PL30B 6 C
P1 PL18A 6 T P1 PL27A 6 T P1 PL31A 6 T
GND GND6 6 GND GND6 6 GND GND6 6
P2 PL18B 6 C P2 PL27B 6 C P2 PL31B 6 C
R6 NC - R6 NC - R6 PL32A 6 T
P5 NC - P5 NC - P5 PL32B 6 C
P3 NC - P3 NC - P3 PL33A 6 T
P4 NC - P4 NC - P4 PL33B 6 C
R1 NC - R1 NC - R1 PL34A 6 T
R2 NC - R2 NC - R2 PL34B 6 C
R5 NC - R5 NC - R5 PL35A 6 T
GND - - - - - GND GND6 6
R4 NC - R4 NC - R4 PL35B 6 C
T NC - T NC - T NC -
T2 NC - T2 NC - T2 NC -
R3 NC - R3 NC - R3 NC -
T3 NC - T3 NC - T3 NC -
T5 TCK 6 T5 TCK 6 T5 TCK 6
us TDI 6 us TDI 6 us TDI 6
T4 T™MS 6 T4 TMS 6 T4 T™MS 6
Ut TDO 6 U1 TDO 6 U1t TDO 6
u2 VCCJ 6 u2 VCCJ 6 u2 VCCJ 6
V1 PL20A 6 T | LLMO_PLLT_IN_A VA1 PL29A 6 T | LLMO_PLLT_IN_A V1 PL37A 6 T | LLMO_PLLT_IN_A
V2 PL20B 6 C | LLMO_PLLC_IN_A V2 PL29B 6 C | LLMO_PLLC_IN_A V2 PL37B 6 C | LLMO_PLLC_IN_A
us3 PL21A 6 T |LLMO_PLLT_FB_A] U3 PL30A 6 T | LLMO_PLLT_FB_A u3 PL38A 6 T | LLMO_PLLT_FB_A
V3 PL21B 6 C |LLMO_PLLC_FB_A] V3 PL30B 6 C |LLMO_PLLC_FB_A V3 PL38B 6 C |LLMO_PLLC_FB_A
u4 PL22A 6 T U4 PL31A 6 T u4 PL39A 6 T
V5 PL22B 6 C V5 PL31B 6 C V5 PL39B 6 C
Wi PL23A 6 T Wi1 PL32A 6 T W1 PL40A 6 T
GND GND6 6 GND GND6 6 GND GND6 6
w2 PL23B 6 C w2 PL32B 6 C w2 PL40B 6 C
Y1 PL24A 6 T LDQS24 Y1 PL33A 6 T LDQS33 Y1 PL41A 6 T LDQS41
Y2 PL24B 6 C Y2 PL33B 6 C Y2 PL41B 6 C
AA1 PL25A 6 T AA1 PL34A 6 T AA1 PL42A 6 T
AA2 PL25B 6 C AA2 PL34B 6 (o} AA2 PL42B 6 C
W4 PL26A 6 T W4 PL35A 6 T W4 PL43A 6 T
V4 PL26B 6 C V4 PL35B 6 (o} V4 PL43B 6 C
W3 PL27A 6 T VREF1_6 W3 PL36A 6 T VREF1_6 W3 PL44A 6 T VREF1_6
Y3 PL27B 6 C VREF2_6 Y3 PL36B 6 C VREF2_6 Y3 PL44B 6 C VREF2_6
GND GND6 6 GND GND6 6 GND GND6 6
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LFECP/ECG6, LFECP/EC10, LFECP/EC15 Logic Signal Connections:
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function (Bank|LVDS Function INumber| Function |Bank|LVDS Function Number | Function (Bank|LVDS Function
N13 GND - N13 GND - N13 GND -
N14 GND - N14 GND - N14 GND -
N9 GND - N9 GND - N9 GND -
P10 GND - P10 GND - P10 GND -
P11 GND - P11 GND - P11 GND -
P12 GND - P12 GND - P12 GND -
P13 GND - P13 GND - P13 GND -
P14 GND - P14 GND - P14 GND -
P9 GND - P9 GND - P9 GND -
R15 GND - R15 GND - R15 GND -
R8 GND - R8 GND - R8 GND -
J16 VCC - J16 VCC - J16 VCC -
J7 VCC - J7 VCC - J7 VCC -
K16 VCC - K16 VCC - K16 VCC -
K17 VCC - K17 VCC - K17 VCC -
K6 VCC - K6 VCC - K6 VCC -
K7 VCC - K7 VCC - K7 VCC -
L17 VvCC - L17 VCC - L17 VCC -
L6 VCC - L6 VCC - L6 VCC -
M17 VCC - M17 VCC - M17 VvCC -
Mé VCC - M6 VCC - M6 VCC -
N16 VCC - N16 VCC - N16 VCC -
N17 VCC - N17 VCC - N17 VCC -
N6 VCC - N6 VCC - N6 VCC -
N7 VCC - N7 VCC - N7 VCC -
P16 VCC - P16 VCC - P16 VCC -
P7 VCC - P7 VCC - P7 VCC -
G111 VCCIO0 0 G11 VCCIOO0 0 G11 VCCIOO0 0
H10 VCCIOO0 0 H10 VCCIOO0 0 H10 VCCIOO0 0
H11 VCCIOO0 0 H11 VCCIOO0 0 H11 VCCIO0 0
H9 VCCIOO0 0 H9 VCCIOO0 0 H9 VCCIOO0 0
G12 VCCIO1 1 G12 VCCIO1 1 G12 VCCIO1 1
H12 VCCIO1 1 H12 VCCIO1 1 H12 VCCIO1 1
H13 VCCIO1 1 H13 VCCIO1 1 H13 VCCIO1 1
H14 VCCIO1 1 H14 VCCIO1 1 H14 VCCIO1 1
J15 VCCIO2 2 J15 VCCIO2 2 J15 VCCIO2 2
K15 VCCIO2 2 K15 VCCIO2 2 K15 VCCIO2 2
L15 VCCIO2 2 L15 VCCIO2 2 L15 VCCIO2 2
L16 VCCIO2 2 L16 VCCIO2 2 L16 VCCIO2 2
M15 VCCIO3 3 M15 VCCIO3 3 M15 VCCIO3 3
M16 VCCIO3 3 M16 VCCIO3 3 M16 VCCIO3 3
N15 VCCIO3 3 N15 VCCIO3 3 N15 VCCIO3 3
P15 VCCIO3 3 P15 VCCIO3 3 P15 VCCIO3 3
R12 VCCIO4 4 R12 VCCIO4 4 R12 VCCIO4 4
R13 VCCIO4 4 R13 VCCIO4 4 R13 VCCIO4 4
R14 VCCIO4 4 R14 VCCIO4 4 R14 VCCIO4 4
T12 VCCIO4 4 T12 VCCIO4 4 T12 VCCIO4 4
R10 VCCIO5 5 R10 VCCIO5 5 R10 VCCIO5 5
R11 VCCIO5 5 R11 VCCIO5 5 R11 VCCIO5 5
R9 VCCIO5 5 R9 VCCIO5 5 R9 VCCIO5 5
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function

GND GND7 7 GND GND7 7

D4 PL2A 7 T VREF2_7 D4 PL2A 7 T VREF2_7

E4 PL2B 7 C VREF1_7 E4 PL2B 7 C VREF1_7
GND - - GND GND7 7

C3 PL3A 7 T C3 PL10A 7 T

B2 PL3B 7 C B2 PL10B 7 C

E5 PL4A 7 T E5 PL11A 7 T

F5 PL4B 7 C F5 PL11B 7 C

D3 PL5A 7 T D3 PL12A 7 T

c2 PL5B 7 C c2 PL12B 7 C
GND - - GND GND7 7

F4 PL6A 7 T LDQS6 F4 PL14A 7 T LDQS14

G4 PL6B 7 C G4 PL14B 7 C

E3 PL7A 7 T E3 PL15A 7 T

D2 PL7B 7 C D2 PL15B 7 C

B1 PL8A 7 T | LUMO_PLLT_IN_A B1 PL16A 7 T | LUMO_PLLT_IN_A

C1 PL8B 7 C |LUMO_PLLC_IN_A C1 PL16B 7 C |LUMO_PLLC_IN_A

F3 PL9A 7 T |LUMO_PLLT_FB_A F3 PL17A 7 T |LUMO_PLLT_FB_A
GND GND7 7 GND GND7 7

E2 PL9B 7 C |LUMO_PLLC_FB_A E2 PL17B 7 C |[LUMO_PLLC_FB_A
GND - - GND GND7 7

G5 PL11A 7 T G5 PL23A 7 T LDQS23

H6 PL11B 7 C H6 PL23B 7 C

G3 PL12A 7 T G3 PL24A 7 T

H4 PL12B 7 C H4 PL24B 7 C

J5 PL13A 7 T J5 PL25A 7 T

H5 PL13B 7 C H5 PL25B 7 C

F2 PL14A 7 T F2 PL26A 7 T
GND GND7 7 GND GND7 7

F1 PL14B 7 C F1 PL26B 7 C

E1 PL15A 7 T E1 PL27A 7 T

D1 PL15B 7 C D1 PL27B 7 C

H3 PL16A 7 T H3 PL28A 7 T

G2 PL16B 7 C G2 PL28B 7 C

H2 PL17A 7 T H2 PL29A 7 T

G1 PL17B 7 C G1 PL29B 7 C

J4 PL18A 7 T J4 PL30A 7 T
GND GND7 7 GND GND7 7

J3 PL18B 7 C J3 PL30B 7 C

J2 PL19A 7 T LDQS19 J2 PL31A 7 T LDQS31

HA1 PL19B 7 C HA1 PL31B 7 C

K4 PL20A 7 T K4 PL32A 7 T

K5 PL20B 7 C K5 PL32B 7 C
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function

V2 PL41B 6 C | LLMO_PLLC_IN_A V2 PL53B 6 C | LLMO_PLLC_IN_A
u3 PL42A 6 T | LLMO_PLLT_FB_A u3 PL54A 6 T | LLMO_PLLT_FB_A
V3 PL42B 6 C |LLMO_PLLC_FB_A V3 PL54B 6 C |LLMO_PLLC_FB_A
U4 PL43A 6 T U4 PL55A 6 T

V5 PL43B 6 C V5 PL55B 6 C

W1 PL44A 6 T Wi1 PL56A 6 T
GND GND6 6 GND GND6 6

w2 PL44B 6 C w2 PL56B 6 C

Y1 PL45A 6 T LDQS45 Y1 PL57A 6 T LDQS57
Y2 PL45B 6 C Y2 PL57B 6 C

AA1 PL46A 6 T AA1 PL58A 6 T

AA2 PL46B 6 C AA2 PL58B 6 C

W4 PL47A 6 T W4 PL59A 6 T

V4 PL47B 6 C V4 PL59B 6 C

w3 PL48A 6 T VREF1_6 W3 PL68A 6 T VREF1_6
Y3 PL48B 6 C VREF2_6 Y3 PL68B 6 C VREF2_6
GND GND6 6 GND GND6 6
GND GND5 5 GND GND6 6
GND - GND GND6 6
GND - GND GND5 5
GND GND5 5 GND GND5 5

V7 PB10A 5 T V7 PB10A 5 T

T6 PB10B 5 C T6 PB10B 5 C

V8 PB11A 5 T V8 PB11A 5 T

u7 PB11B 5 C u7 PB11B 5 C

W5 PB12A 5 T W5 PB12A 5 T

uée PB12B 5 C uée PB12B 5 C

AA3 PB13A 5 T AA3 PB13A 5 T
GND GND5 5 GND GND5 5

AB3 PB13B 5 C AB3 PB13B 5 C

Y6 PB14A 5 T BDQS14 Y6 PB14A 5 T BDQS14
V6 PB14B 5 C V6 PB14B 5 C

AA5 PB15A 5 T AA5 PB15A 5 T

W6 PB15B 5 C W6 PB15B 5 C

Y5 PB16A 5 T Y5 PB16A 5 T

Y4 PB16B 5 C Y4 PB16B 5 C

AA4 PB17A 5 T AA4 PB17A 5 T
GND GND5 5 GND GND5 5

AB4 PB17B 5 C AB4 PB17B 5 C

Y7 PB18A 5 T Y7 PB18A 5 T

w8 PB18B 5 C w8 PB18B 5 C

w7 PB19A 5 T w7 PB19A 5 T

us PB19B 5 C us PB19B 5 C

w9 PB20A 5 T w9 PB20A 5 T
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function
N22 PR30A 3 T N22 PR42A 3 T
N19 PR29B 3 C N19 PR41B 3 C
N18 PR29A 3 T N18 PR41A 3 T
M21 PR28B 3 C M21 PR40B 3 C
L20 PR28A 3 T RDQS28 L20 PR40A 3 T RDQS40
L21 PR27B 3 C L21 PR39B 3 C
GND GND3 3 GND GND3 3
M20 PR27A 3 T M20 PR39A 3 T
M18 PR26B 3 C M18 PR38B 3 C
M19 PR26A 3 T M19 PR38A 3 T
M22 PR25B 3 C M22 PR37B 3 C
L22 PR25A 3 T L22 PR37A 3 T
K22 PR24B 3 C K22 PR36B 3 C
K21 PR24A 3 T K21 PR36A 3 T
J22 PR22B 2 C PCLKC2_0 J22 PR34B 2 C PCLKC2_0
GND GND2 2 GND GND2 2
J21 PR22A 2 T PCLKT2_0 J21 PR34A 2 T PCLKT2_0
H22 PR21B 2 C H22 PR33B 2 C
H21 PR21A 2 T H21 PR33A 2 T
L19 PR20B 2 C L19 PR32B 2 C
L18 PR20A 2 T L18 PR32A 2 T
K20 PR19B 2 C K20 PR31B 2 C
J20 PR19A 2 T RDQS19 J20 PR31A 2 T RDQS31
K19 PR18B 2 C K19 PR30B 2 C
GND GND2 2 GND GND2 2
K18 PR18A 2 T K18 PR30A 2 T
G22 PR17B 2 C G22 PR29B 2 C
F22 PR17A 2 T F22 PR29A 2 T
F21 PR16B 2 C F21 PR28B 2 C
E22 PR16A 2 T E22 PR28A 2 T
E21 PR15B 2 C E21 PR27B 2 C
D22 PR15A 2 T D22 PR27A 2 T
G21 PR14B 2 C G21 PR26B 2 C
G20 PR14A 2 T G20 PR26A 2 T
GND GND2 2 GND GND2 2
J18 PR13B 2 C J18 PR25B 2 C
H19 PR13A 2 T H19 PR25A 2 T
J19 PR12B 2 C J19 PR24B 2 C
H20 PR12A 2 T H20 PR24A 2 T
H17 PR11B 2 C H17 PR23B 2 C
H18 PR11A 2 T H18 PR23A 2 T RDQS23
D21 PR9B 2 C |RUMO_PLLC_FB_A D21 PR17B 2 C |RUMO_PLLC_FB_A
GND GND2 2 GND GND2 2
GND - - GND GND2 2
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function
L24 PR17A 2 T L24 PR29A 2 T
K25 PR16B 2 C K25 PR28B 2 C
J25 PR16A 2 T J25 PR28A 2 T
J26 PR15B 2 C J26 PR27B 2 C
H26 PR15A 2 T H26 PR27A 2 T
H25 PR14B 2 C H25 PR26B 2 C
GND GND2 2 GND GND2 2
J24 PR14A 2 T J24 PR26A 2 T
K21 PR13B 2 C K21 PR25B 2 C
K22 PR13A 2 T K22 PR25A 2 T
K20 PR12B 2 C K20 PR24B 2 C
J20 PR12A 2 T J20 PR24A 2 T
K23 PR11B 2 C K23 PR23B 2 C
K24 PR11A 2 T K24 PR23A 2 T RDQS23
J21 NC - J21 PR22B 2 C
- - - GND GND2 2
J22 NC - J22 PR22A 2 T
J23 NC - J23 PR21B 2 C
H22 NC - H22 PR21A 2 T
G26 NC - G26 PR20B 2 C
F26 NC - F26 PR20A 2 T
E26 NC - E26 PR19B 2 C
E25 NC - E25 PR19A 2 T
F25 PR9B 2 C RUMO_PLLC_FB_A F25 PR17B 2 C RUMO_PLLC_FB_A
GND GND2 2 GND GND2 2
G25 PROA 2 T RUMO_PLLT_FB_A G25 PR17A 2 T RUMO_PLLT_FB_A
H23 PR8B 2 C RUMO_PLLC_IN_A H23 PR16B 2 C RUMO_PLLC_IN_A
H24 PR8A 2 T RUMO_PLLT_IN_A H24 PR16A 2 T RUMO_PLLT_IN_A
H21 PR7B 2 C H21 PR15B 2 C
G21 PR7A 2 T G21 PR15A 2 T
D26 PR6B 2 C D26 PR14B 2 C
D25 PR6A 2 T RDQS6 D25 PR14A 2 T RDQS14
F21 PR5B 2 C F21 PR13B 2 C
- - - GND GND2 2
G22 PR5A 2 T G22 PR13A 2 T
G24 PR4B 2 C G24 PR12B 2 C
G23 PR4A 2 T G23 PR12A 2 T
C26 PR3B 2 C C26 PR11B 2 C
C25 PR3A 2 T C25 PR11A 2 T
F24 NC - F24 PR9B 2 C
- - - GND GND2 2
F23 NC - F23 PR9A 2 T
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function

A21 PT51A 1 T A21 PT51A 1 T

E17 PT50B 1 C E17 PT50B 1 C

B17 PT50A 1 T B17 PT50A 1 T

C17 PT49B 1 C C17 PT49B 1 C
GND GND1 1 GND GND1 1

D17 PT49A 1 T D17 PT49A 1 T

F17 PT48B 1 C F17 PT48B 1 C

E20 PT48A 1 T E20 PT48A 1 T

G17 PT47B 1 C G17 PT47B 1 C

B20 PT47A 1 T B20 PT47A 1 T

E16 PT46B 1 C E16 PT46B 1 C

A20 PT46A 1 T TDQS46 A20 PT46A 1 T TDQS46
A19 PT45B 1 C A19 PT45B 1 C
GND GNDf1 1 GND GND1 1

B19 PT45A 1 T B19 PT45A 1 T

D16 PT44B 1 C D16 PT44B 1 C

Cci6 PT44A 1 T Cci16 PT44A 1 T

F16 PT43B 1 C F16 PT43B 1 C

A18 PT43A 1 T A18 PT43A 1 T

G16 PT42B 1 C G16 PT42B 1 C

B18 PT42A 1 T B18 PT42A 1 T

A17 PT41B 1 C A17 PT41B 1 C
GND GNDf1 1 GND GND1 1

A16 PT41A 1 T A16 PT41A 1 T

D15 PT40B 1 C D15 PT40B 1 C

B16 PT40A 1 T B16 PT40A 1 T

E15 PT39B 1 C E15 PT39B 1 C

C15 PT39A 1 T C15 PT39A 1 T

F15 PT38B 1 C F15 PT38B 1 C

G15 PT38A 1 T TDQS38 G15 PT38A 1 T TDQS38
B15 PT37B 1 C B15 PT37B 1 C
GND GND1 1 GND GND1 1

A15 PT37A 1 T A15 PT37A 1 T

E14 PT36B 1 C E14 PT36B 1 C

G14 PT36A 1 T G114 PT36A 1 T

D14 PT35B 1 C VREF2_1 D14 PT35B 1 C VREF2_1
E13 PT35A 1 T VREF1_1 E13 PT35A 1 T VREF1_1
F14 PT34B 1 C F14 PT34B 1 C

Ci14 PT34A 1 T Ci14 PT34A 1 T

B14 PT33B 0 C PCLKCO_0 B14 PT33B 0 C PCLKCO_0
GND GNDO 0 GND GNDO 0

A14 PT33A 0 T PCLKTO0_O Al14 PT33A 0 T PCLKTO_O
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Thermal Management

Thermal management is recommended as part of any sound FPGA design methodology. To assess the thermal
characteristics of a system, Lattice specifies a maximum allowable junction temperature in all device data sheets.
Designers must complete a thermal analysis of their specific design to ensure that the device and package do not
exceed the junction temperature limits. Refer to the Thermal Management document to find the device/package
specific thermal values.

For Further Information

For further information regarding Thermal Management, refer to the following located on the Lattice website at
www.latticesemi.com.

* Thermal Management document
» Technical Note TN1052 - Power Estimation and Management for LatticeECP/EC and LatticeXP Devices

* Power Calculator tool included with Lattice’s ispLEVER design tool, or as a standalone download from
www.latticesemi.com/software
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