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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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Signed and Unsigned with Different Widths

The DSP block supports different widths of signed and unsigned multipliers besides x9, x18 and x36 widths. For
unsigned operands, unused upper data bits should be filled to create a valid x9, x18 or x36 operand. For signed
two’s complement operands, sign extension of the most significant bit should be performed until x9, x18 or x36
width is reached. Table 2-8 provides an example of this.

Table 2-8. An Example of Sign Extension

Unsigned Unsigned Two’s Complement Two’s Complement
Number | Unsigned 9-bit 18-bit Signed Signed 9-Bits Signed 18-bits
+5 0101 000000101 | 000000000000000101 | 0101 000000101 000000000000000101
-6 0110 000000110 | 000000000000000110 | 1010 111111010 111111111111111010

OVERFLOW Flag from MAC

The sysDSP block provides an overflow output to indicate that the accumulator has overflowed. When two
unsigned numbers are added and the result is a smaller number then accumulator roll over is said to occur and
overflow signal is indicated. When two positive numbers are added with a negative sum and when two negative
numbers are added with a positive sum, then the accumulator “roll-over” is said to have occurred and an overflow
signal is indicated. Note when overflow occurs the overflow flag is present for only one cycle. By counting these
overflow pulses in FPGA logic, larger accumulators can be constructed. The conditions overflow signals for signed
and unsigned operands are listed in Figure 2-23.

Figure 2-23. Accumulator Overflow/Underflow Conditions
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Unsigned Operation
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For further information about the sysDSP block, please see the list of technical information at the end of this data
sheet.

Programmable 1/O Cells (PIC)

Each PIC contains two PIOs connected to their respective sysl/O Buffers which are then connected to the PADs as
shown in Figure 2-24. The PIO Block supplies the output data (DO) and the Tri-state control signal (TO) to sysl/O
buffer, and receives input from the buffer.

Figure 2-24. PIC Diagram
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Two adjacent PIOs can be joined to provide a differential I/O pair (labeled as “T” and “C”) as shown in Figure 2-25.
The PAD Labels “T” and “C” distinguish the two PIOs. Only the PIO pairs on the left and right edges of the device
can be configured as LVDS transmit/receive pairs.

One of every 16 PIOs contains a delay element to facilitate the generation of DQS signals. The DQS signal feeds
the DQS bus which spans the set of 16 PIOs. Figure 2-25 shows the assignment of DQS pins in each set of 16
PIOs. The exact DQS pins are shown in a dual function in the Logic Signal Connections table at the end of this data
sheet. Additional detail is provided in the Signal Descriptions table at the end of this data sheet. The DQS signal
from the bus is used to strobe the DDR data from the memory into input register blocks. This interface is designed
for memories that support one DQS strobe per eight bits of data.
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Figure 2-32. DQS Local Bus.
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Typical Building Block Function Performance
Pin-to-Pin Performance (LVCMOS25 12mA Drive)

Function ‘ -5 Timing ‘ Units
Basic Functions
16-bit decoder 5.5 ns
32-bit decoder 6.9 ns
64-bit decoder 71 ns
4:1 MUX 4.3 ns
8:1 MUX 4.7 ns
16:1 MUX 5.0 ns
32:1 MUX 5.5 ns
Register-to-Register Performance’

Function ‘ -5 Timing Units
Basic Functions
16 bit decoder 410 MHz
32 bit decoder 283 MHz
64 bit decoder 272 MHz
4:1 MUX 613 MHz
8:1 MUX 565 MHz
16:1 MUX 526 MHz
32:1 MUX 442 MHz
8-bit adder 363 MHz
16-bit adder 353 MHz
64-bit adder 196 MHz
16-bit counter 414 MHz
32-bit counter 317 MHz
64-bit counter 216 MHz
64-bit accumulator 178 MHz
Embedded Memory Functions
256x36 Single Port RAM 280 MHz
512x18 True-Dual Port RAM 280 MHz
Distributed Memory Functions
16x2 Single Port RAM 460 MHz
64x2 Single Port RAM 375 MHz
128x4 Single Port RAM 294 MHz
32x2 Pseudo-Dual Port RAM 392 MHz
64x4 Pseudo-Dual Port RAM 332 MHz
DSP Function?
9x9 Pipelined Multiply/Accumulate 242 MHz
18x18 Pipelined Multiply/Accumulate 238 MHz
36x36 Pipelined Multiply 235 MHz

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

2. Applies to LatticeECP devices only.
Timing v.G 0.30
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EBR Memory Timing Diagrams
Figure 3-8. Read/Write Mode (Normal)
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Note: Input data and address are registered at the positive edge of the clock and output data appears after the positive edge of the clock.

Figure 3-9. Read/Write Mode with Input and Output Registers
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sysCLOCK PLL Timing

Over Recommended Operating Conditions

Parameter Description Conditions Min. Typ. Max. Units
fin Input Clock Frequency (CLKI, CLKFB) 25 — 420 MHz
fout Output Clock Frequency (CLKOP, CLKOS) 25 — 420 MHz
fouTe K-Divider Output Frequency (CLKOK) 0.195 — 210 MHz
fvco PLL VCO Frequency 420 — 840 MHz
feED Phase Detector Input Frequency 25 — — MHz
AC Characteristics
tor Output Clock Duty Cycle Derault Duty Cycle 45 50 55 %
tpy* Output Phase Accuracy — — 0.05 ul
topuiT! Output Clock Period Jitter four >= 100MHz — — 125 i

fouT < 100MHz — — 0.02 uUIPP
tsk Input Clock to Output Clock Skew Divider ratio = integer — — +/- 200 ps
tw Output Clock Pulse Width At 90% or 10%° 1 — — ns
tLock’ PLL Lock-in Time — — 150 Hs
tpa Programmable Delay Unit 100 250 450 ps
tipurr Input Clock Period Jitter — — +/- 200 ps
teBKDLY External Feedback Delay — — 10 ns
th) Input Clock High Time 90% to 90% 0.5 — — ns
to Input Clock Low Time 10% to 10% 0.5 — — ns
trsT RST Pulse Width 10 — — ns

1. Jitter sample is taken over 10,000 samples of the primary PLL output with clean reference clock.
2. Output clock is valid after t ook for PLL reset and dynamic delay adjustment.

3. Using LVDS output buffers.

4. Relative to CLKOP.

Timing v.G 0.30
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Switching Test Conditions

Figure 3-21 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 3-6.

Figure 3-21. Output Test Load, LVTTL and LVCMOS Standards

Vr

R1
DUT ® ® Test Point

— = cL

*CL Includes Test Fixture and Probe Capacitance

Table 3-6. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R4 CL Timing Ref. Vt
LVCMOS 3.3 =1.5V —
LVCMOS 2.5 = V¢g0/2 —
LVTTL and other LVCMOS settings (L ->H, H-> L) 0 OpF |LVCMOS 1.8 = Vg 02 —
LVCMOS 1.5 = Vggi0/2 —
LVCMOS 1.2 = V¢g0/2 —
LVCMOS 2.5 I/0 (Z -> H) Vecio/2 VoL

LVCMOS 2.5 1/0 (Z -> L) VCC|O/2 VOH
188% OpF

LVCMOS 2.5 I/O (H -> Z) Vou - 0.15 VoL

LVCMOS 2.5 I/0 (L -> 2) VoL +0.15 Vou

Note: Output test conditions for all other interfaces are determined by the respective standards.
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PICs and DDR Data (DQ) Pins Associated with the DDR Strobe (DQS) Pin

PICs Associated DDR Strobe (DQS) and
with DQS Strobe PIO Within PIC Data (DQ) Pins
A DQ
P[Edge] [n-4] B e
A DQ
P[Edge] [n-3] 5 Da
A DQ
P[Edge] [n-2] 5 e
A DQ
P[Edge] [n-1] B e
A [Edge]DQSN
P[Edge] [n] 5 e
A DQ
P[Edge] [n+1] 5 e
A DQ
P[Edge] [n+2] B e
A DQ
P[Edge] [n+3] 5 Da

Notes:
1. “n” is a Row/Column PIC number

2. The DDR interface is designed for memories that support one DQS strobe per eight bits of
data. In some packages, all the potential DDR data (DQ) pins may not be available.
3. PIC numbering definitions are provided in the “Signal Names” column of the Signal Descrip-

tions table.
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LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

LFEC1 LFEC3
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function

85 VCCIO4 4 VCCIO4 4

86 PB10A 4 T WRITEN PB18A 4 T WRITEN
87 PB10B 4 C CS1N PB18B 4 C CS1N

88 PB11A 4 T VREF1_4 PB19A 4 T VREF1_4
89 PB11B 4 C CSN PB19B 4 C CSN

90 PB12A 4 T VREF2_4 PB20A 4 T VREF2_4
91 PB12B 4 C D0/SPID7 PB20B 4 C D0/SPID7
92 PB13A 4 T D2/SPID5 PB21A 4 T D2/SPID5
93 GND4 4 GND4 4

94 PB13B 4 C D1/SPID6 PB21B 4 C D1/SPID6
95 PB14A 4 T BDQS14 PB22A 4 T BDQS22
96 PB14B 4 C D3/SPID4 PB22B 4 C D3/SPID4
97 PB15A 4 T PB23A 4 T

98 PB15B 4 C D4/SPID3 PB23B 4 C D4/SPID3
929 PB16A 4 T PB24A 4 T

100 PB16B 4 C D5/SPID2 PB24B 4 C D5/SPID2
101 PB17A 4 T PB25A 4 T

102 PB17B 4 C D6/SPID1 PB25B 4 C D6/SPID1
103 NC - NC -

104 VCCIO4 4 VCCIO4 4
105* GNDS3 ) GND3 )

GND4 GND4

106 VCCIO3 3 VCCIO3 3

107 PR14B 3 C VREF2_3 PR18B 3 C VREF2_3
108 PR14A 3 T VREF1_3 PR18A 3 T VREF1_3
109 PR13B 3 C PR17B 3 C

110 PR13A 3 T PR17A 3 T

111 PR12B 3 C PR16B 3 C

112 PR12A 3 T PR16A 3 T

113 PR11B 3 C PR15B 3 C

114 PR11A 3 T RDQS11 PR15A 3 T RDQS15
115 PR10B 3 C RLMO_PLLC_FB_A PR14B 3 C RLMO_PLLC_FB_A
116 GND3 3 GND3 3

117 PR10A 3 T RLMO_PLLT_FB_A PR14A 3 T RLMO_PLLT_FB_A
118 PR9B 3 C RLMO_PLLC_IN_A PR13B 3 C RLMO_PLLC_IN_A
119 PR9A 3 T RLMO_PLLT_IN_A PR13A 3 T RLMO_PLLT_IN_A
120 VCCIO3 3 VCCIO3 3

121 PR8B 3 C DI/CSSPIN PR12B 3 C DI/CSSPIN
122 PR8A 3 T DOUT/CSON PR12A 3 T DOUT/CSON
123 PR7B 3 C BUSY/SISPI PR11B 3 C BUSY/SISPI
124 PR7A 3 T D7/SPIDO PR11A 3 T D7/SPIDO
125 CFG2 3 CFG2 3

126 CFG1 3 CFG1 3
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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
85 VCCIO4 4 VCCIO4 4
86 PB18A 4 T WRITEN PB26A 4 T WRITEN
87 PB18B 4 C CS1N PB26B 4 C CS1N
88 PB19A 4 T VREF1_4 PB27A 4 T VREF1_4
89 PB19B 4 C CSN PB27B 4 C CSN
920 PB20A 4 T VREF2_4 PB28A 4 T VREF2_4
91 PB20B 4 C D0/SPID7 PB28B 4 C D0/SPID7
92 PB21A 4 T D2/SPID5 PB29A 4 T D2/SPID5
93 GND4 4 GND4 4
94 PB21B 4 C D1/SPID6 PB29B 4 C D1/SPID6
95 PB22A 4 T BDQS22 PB30A 4 T BDQS30
96 PB22B 4 C D3/SPID4 PB30B 4 C D3/SPID4
97 PB23A 4 T PB31A 4 T
98 PB23B 4 C D4/SPID3 PB31B 4 C D4/SPID3
929 PB24A 4 T PB32A 4 T
100 PB24B 4 C D5/SPID2 PB32B 4 C D5/SPID2
101 PB25A 4 T PB33A 4 T
102 PB25B 4 C D6/SPID1 PB33B 4 C D6/SPID1
103 PB33A 4 PB41A 4
104 VCCIO4 4 VCCIO4 4
105* GND3 ) GND3 )
GND4 GND4
106 VCCIO3 3 VCCIO3 3
107 PR27B 3 C VREF2_3 PR36B 3 C VREF2_3
108 PR27A 3 T VREF1_3 PR36A 3 T VREF1_3
109 PR26B 3 C PR35B 3 C
110 PR26A 3 T PR35A 3 T
111 PR25B 3 C PR34B 3 C
112 PR25A 3 T PR34A 3 T
113 PR24B 3 C PR33B 3 C
114 PR24A 3 T RDQS24 PR33A 3 T RDQS33
115 PR23B 3 C RLMO_PLLC_FB_A PR32B 3 C RLMO_PLLC_FB_A
116 GND3 3 GND3 3
117 PR23A 3 T RLMO_PLLT_FB_A PR32A 3 T RLMO_PLLT_FB_A
118 PR22B 3 C RLMO_PLLC_IN_A PR31B 3 C RLMO_PLLC_IN_A
119 PR22A 3 T RLMO_PLLT_IN_A PR31A 3 T RLMO_PLLT_IN_A
120 VCCIO3 3 VCCIO3 3
121 PR21B 3 C DI/CSSPIN PR30B 3 C DI/CSSPIN
122 PR21A 3 T DOUT/CSON PR30A 3 T DOUT/CSON
123 PR20B 3 C BUSY/SISPI PR29B 3 C BUSY/SISPI
124 PR20A 3 T D7/SPIDO PR29A 3 T D7/SPIDO
125 CFG2 3 CFG2 3
126 CFG1 3 CFG1 3
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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

Vi2 PB16B 5 C VREF1_5 V12 PB24B 5 C VREF1_5 V12 PB24B 5 C VREF1_5

AB10 PB17A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0

GND GND5 5 GND GND5 5 GND GND5 5

AB11 PB17B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0

Y12 PB18A 4 T WRITEN Y12 PB26A 4 T WRITEN Y12 PB26A 4 T WRITEN

(VAR PB18B 4 C CS1N ut1 PB26B 4 C CS1IN U1 PB26B 4 C CS1N

W12 PB19A 4 T VREF1_4 w12 PB27A 4 T VREF1_4 W12 PB27A 4 T VREF1_4

u12 PB19B 4 C CSN ut2 PB27B 4 (o} CSN u12 PB27B 4 C CSN

W13 PB20A 4 T VREF2_4 W13 PB28A 4 T VREF2_4 W13 PB28A 4 T VREF2_4

u13 PB20B 4 C DO/SPID7 uU13 PB28B 4 C DO0/SPID7 u13 PB28B 4 C DO/SPID7

AA12 PB21A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5

GND GND4 4 GND GND4 4 GND GND4 4

AB12 PB21B 4 C D1/SPID6 AB12 PB29B 4 (¢} D1/SPID6 AB12 PB29B 4 C D1/SPID6

T13 PB22A 4 T BDQS22 T13 PB30A 4 T BDQS30 T13 PB30A 4 T BDQS30

V13 PB22B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4

W14 PB23A 4 T W14 PB31A 4 T W14 PB31A 4 T

ui4 PB23B 4 C D4/SPID3 ut14 PB31B 4 C D4/SPID3 ui4 PB31B 4 C D4/SPID3

Y13 PB24A 4 T Y13 PB32A 4 T Y13 PB32A 4 T

Vi4 PB24B 4 C D5/SPID2 Vi4 PB32B 4 C D5/SPID2 Vi4 PB32B 4 C D5/SPID2

AA13 PB25A 4 T AA13 PB33A 4 T AA13 PB33A 4 T

GND GND4 4 GND GND4 4 GND GND4 4

AB13 PB25B 4 C D6/SPID1 AB13 PB33B 4 (o} D6/SPID1 AB13 PB33B 4 C D6/SPID1

AA14 PB26A 4 T AA14 PB34A 4 T AA14 PB34A 4 T

Y14 PB26B 4 C Y14 PB34B 4 C Y14 PB34B 4 C

Y15 PB27A 4 T Y15 PB35A 4 T Y15 PB35A 4 T

W15 PB27B 4 C W15 PB35B 4 C W15 PB35B 4 C

V15 PB28A 4 T V15 PB36A 4 T V15 PB36A 4 T

T14 PB28B 4 C T14 PB36B 4 C T14 PB36B 4 C

AB14 PB29A 4 T AB14 PB37A 4 T AB14 PB37A 4 T

GND GND4 4 GND GND4 4 GND GND4 4

AB15 PB29B 4 C AB15 PB37B 4 C AB15 PB37B 4 C

AB16 PB30A 4 T BDQS30 AB16 PB38A 4 T BDQS38 AB16 PB38A 4 T BDQS38

AA15 PB30B 4 C AA15 PB38B 4 (o} AA15 PB38B 4 C

AB17 PB31A 4 T AB17 PB39A 4 T AB17 PB39A 4 T

AA16 PB31B 4 C AA16 PB39B 4 (o} AA16 PB39B 4 C

AB18 PB32A 4 T AB18 PB40A 4 T AB18 PB40A 4 T

AA17 PB32B 4 C AA17 PB40B 4 C AA17 PB40B 4 C

AB19 PB33A 4 T AB19 PB41A 4 T AB19 PB41A 4 T

GND - - GND - - GND GND4 4

AA18 PB33B 4 C AA18 PB41B 4 C AA18 PB41B 4 C

W16 NC - W16 NC - W16 PB42A 4 T

u15 NC - uts NC - u1s PB42B 4 C

Viée NC - Vi6 NC - V16 PB43A 4 T

u1é NC - uteé NC - uie PB43B 4 C

Y17 NC - Y17 NC - Y17 PB44A 4 T

V17 NC - V17 NC - V17 PB44B 4 C

AB20 NC - AB20 NC - AB20 PB45A 4 T

GND - - GND - - GND GND4 4

AA19 NC - AA19 NC - AA19 PB45B 4 C

Y16 NC - Y16 NC - Y16 PB46A 4 T BDQS46
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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

Cc21 NC - c21 PR5B 2 C Cc21 PR5B 2

C20 NC - C20 PR5A 2 T C20 PR5A 2 T

F18 NC - F18 PR4B 2 C F18 PR4B 2 C

E18 NC - E18 PR4A 2 T E18 PR4A 2 T

B22 NC - B22 PR3B 2 C B22 PR3B 2 C

B21 NC - B21 PR3A 2 T B21 PR3A 2 T

E19 PR2B 2 VREF1_2 E19 PR2B 2 C VREF1_2 E19 PR2B 2 C VREF1_2

D19 PR2A 2 T VREF2_2 D19 PR2A 2 T VREF2_2 D19 PR2A 2 T VREF2_2

GND GND2 2 GND GND2 2 GND GND2 2

GND GND1 1 GND GND1 1 GND GND1 1

G17 NC - G17 NC - G17 PT49B 1 C

F17 NC - F17 NC - F17 PT49A 1 T

D18 NC - D18 NC - D18 PT48B 1 C

Cc18 NC - c18 NC - Cc18 PT48A 1 T

C19 NC - c19 NC - C19 PT47B 1 C

B20 NC - B20 NC - B20 PT47A 1 T

D17 NC - D17 NC - D17 PT46B 1 C

C16 NC - Cc16 NC - C16 PT46A 1 T TDQS46

B19 NC - B19 NC - B19 PT45B 1 C

GND - - GND - - GND GND1 1

A20 NC - A20 NC - A20 PT45A 1 T

E17 NC - E17 NC - E17 PT44B 1 C

Cc17 NC - c17 NC - Cc17 PT44A 1 T

F16 NC - F16 NC - F16 PT43B 1 C

E16 NC - E16 NC - E16 PT43A 1 T

F15 NC - F15 NC - F15 PT42B 1 C

D16 NC - D16 NC - D16 PT42A 1 T

B18 PT33B 1 C B18 PT41B 1 C B18 PT41B 1 C

GND - - GND - - GND GND1 1

A19 PT33A 1 T A19 PT41A 1 T A19 PT41A 1 T

B17 PT32B 1 C B17 PT40B 1 C B17 PT40B 1 C

A18 PT32A 1 T A18 PT40A 1 T A18 PT40A 1 T

B16 PT31B 1 C B16 PT39B 1 (o} B16 PT39B 1 C

A17 PT31A 1 T A17 PT39A 1 T A17 PT39A 1 T

B15 PT30B 1 C B15 PT38B 1 (o} B15 PT38B 1 C

A16 PT30A 1 T TDQS30 A16 PT38A 1 T TDQS38 A16 PT38A 1 T TDQS38

A15 PT29B 1 C A15 PT37B 1 C A15 PT37B 1 C

GND GND1 1 GND GND1 1 GND GND1 1

Al4 PT29A 1 T Al4 PT37A 1 T Al4 PT37A 1 T

G14 PT28B 1 C G14 PT36B 1 C G14 PT36B 1 C

E15 PT28A 1 T E15 PT36A 1 T E15 PT36A 1 T

D15 PT27B 1 C D15 PT35B 1 C D15 PT35B 1 C

C15 PT27A 1 T C15 PT35A 1 T C15 PT35A 1 T

C14 PT26B 1 C C14 PT34B 1 C C14 PT34B 1 C

B14 PT26A 1 T B14 PT34A 1 T B14 PT34A 1 T

A13 PT25B 1 C A13 PT33B 1 (o} A13 PT33B 1 C

GND GND1 1 GND GND1 1 GND GND1 1

B13 PT25A 1 T B13 PT33A 1 T B13 PT33A 1 T

E14 PT24B 1 C E14 PT32B 1 C E14 PT32B 1 C

C13 PT24A 1 T C13 PT32A 1 T C13 PT32A 1 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 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LvVD LVD
Ball Number | Ball Function |Bank| S Dual Function Ball Number| Ball Function |Bank| S Dual Function
L7 VCCIO7 7 L7 VCCIO7 7
L8 VCCIO7 7 L8 VCCIO7 7
G15 VCCAUX - G15 VCCAUX -
G16 VCCAUX - G16 VCCAUX -
G7 VCCAUX - G7 VCCAUX
G8 VCCAUX - G8 VCCAUX
H16 VCCAUX - H16 VCCAUX -
H7 VCCAUX - H7 VCCAUX
R16 VCCAUX - R16 VCCAUX -
R7 VCCAUX - R7 VCCAUX
T15 VCCAUX - T15 VCCAUX -
T16 VCCAUX - T16 VCCAUX -
T7 VCCAUX - T7 VCCAUX
T8 VCCAUX - T8 VCCAUX
J6 VCC' - J6 VCCPLL -
J17 vCcC! - J17 VCCPLL -
P6 VCC' - P6 VCCPLL
P17 VCC' - P17 VCCPLL -
A2 NC - A2 NC
AB2 NC - AB2 NC
A21 NC - A21 NC
1. Tied to VeepyyL
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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
P5 PL32B 6 C P5 PL44B 6 C
P6 PL33A 6 T P6 PL45A 6 T
R5 PL33B 6 C R5 PL45B 6 C
U1 PL34A 6 T U1 PL46A 6 T
u2 PL34B 6 C U2 PL46B 6 C
T3 PL35A 6 T T3 PL47A 6 T
GND GND6 6 GND GND6 6
T4 PL35B 6 C T4 PL47B 6 C
R6 PL36A 6 T LDQS36 R6 PL48A 6 T LDQS48
T5 PL36B 6 C T5 PL48B 6 C
T6 PL37A 6 T T6 PL49A 6 T
us PL37B 6 C us PL49B 6 C
u3 PL38A 6 T U3 PL50A 6 T
u4 PL38B 6 C U4 PL50B 6 C
V1 PL39A 6 T Vi1 PL51A 6 T
GND GND6 6 GND GND6 6
V2 PL39B 6 C V2 PL51B 6 C
uz TCK 6 u7 TCK 6
V4 TDI 6 V4 TDI 6
V5 T™MS 6 V5 TMS 6
V3 TDO 6 V3 TDO 6
U6 VCCJ 6 ue VCCJ 6
WA PL41A 6 T LLMO_PLLT_IN_A WA PL53A 6 T LLMO_PLLT_IN_A
W2 PL41B 6 C LLMO_PLLC_IN_A w2 PL53B 6 C LLMO_PLLC_IN_A
V6 PL42A 6 T LLMO_PLLT_FB_A V6 PL54A 6 T LLMO_PLLT_FB_A
W6 PL42B 6 C LLMO_PLLC_FB_A W6 PL54B 6 C LLMO_PLLC_FB_A
Y1 PL43A 6 T Y1 PL55A 6 T
Y2 PL43B 6 C Y2 PL55B 6 C
W3 PL44A 6 T W3 PL56A 6 T
GND GND6 6 GND GND6 6
W4 PL44B 6 C w4 PL56B 6 C
AA1 PL45A 6 T LDQS45 AA1 PL57A 6 T LDQS57
AB1 PL45B 6 C AB1 PL57B 6 C
Y4 PL46A 6 T Y4 PL58A 6 T
Y3 PL46B 6 C Y3 PL58B 6 C
ACAH PL47A 6 T ACAH PL59A 6 T
AB2 PL47B 6 C AB2 PL59B 6 C
AA2 NC - AA2 PL60A 6 T
- - - GND GND6 6
AA3 NC - AA3 PL60B 6 C
W5 NC - W5 PL61A 6 T
Y5 NC - Y5 PL61B 6 C
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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

4-73



a Pinout Information
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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
ui2 GND - ui2 GND -
Ui3 GND - ui3 GND -
ui4 GND - ui4 GND -
u15 GND - uis GND -
ui6 GND - ui16 GND -
Uiz GND - Uiz GND -
H10 VCC - H10 VCC -
H11 VCC - H11 VCC -
H16 VCC - H16 VCC -
H17 VCC - H17 VCC -
H18 VCC - H18 VCC -
H19 VCC - H19 VCC -
H8 VCC - H8 VCC -
H9 VCC - H9 VCC -
J18 VCC - J18 VCC -
J9 VCC - J9 VCC -
K8 VCC - K8 VCC -
L19 VCC - L19 VCC -
M19 VCC - M19 VCC -
N7 VCC - N7 VCC -
R20 VCC - R20 VCC -
R7 VCC - R7 VCC -
T19 VCC - T19 VCC -
V18 VCC - V18 VCC -
V8 VCC - V8 VCC -
V9 VCC - V9 VCC -
W10 VCC - W10 VCC -
W11 VCC - W11 VCC -
W16 VCC - W16 VCC -
W17 VCC - W17 VCC -
W18 VCC - W18 VCC -
W19 VCC - W19 VCC -
W8 VCC - w8 VCC
W9 VCC - w9 VCC -
H12 VCCIOO0 0 H12 VCCIOO0 0
H13 VCCIOO0 0 H13 VCCIOO0 0
J10 VCCIOO0 0 J10 VCCIOO0 0
J11 VCCIOO0 0 J11 VCCIOO0 0
J12 VCCIOO0 0 J12 VCCIOO0 0
J13 VCCIOO0 0 J13 VCCIOO0 0
H14 VCCIO1 1 H14 VCCIO1 1
H15 VCCIO1 1 H15 VCCIO1 1
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LatticeEC Industrial (Continued)

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC15E-3FN484I 352 -3 Lead-Free fpBGA 484 IND 15.3K
LFEC15E-4FN484| 352 -4 Lead-Free fpBGA 484 IND 15.3K
LFEC15E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 15.3K
LFEC15E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 15.3K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC20E-3FN672I 400 -3 Lead-Free fpBGA 672 IND 19.7K
LFEC20E-4FN672I 400 -4 Lead-Free fpBGA 672 IND 19.7K
LFEC20E-3FN484| 400 -3 Lead-Free fpBGA 484 IND 19.7K
LFEC20E-4FN484I 400 -4 Lead-Free fpBGA 484 IND 19.7K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC33E-3FN672I 496 -3 Lead-Free fpBGA 672 IND 32.8K
LFEC33E-4FN672I 496 -4 Lead-Free fpBGA 672 IND 32.8K
LFEC33E-3FN484| 360 -3 Lead-Free fpBGA 484 IND 32.8K
LFEC33E-4FN484I 360 -4 Lead-Free fpBGA 484 IND 32.8K

LatticeECP Industrial

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP6E-3FN484I 224 -3 Lead-Free fpBGA 484 IND 6.1K
LFECPG6E-4FN484I 224 -4 Lead-Free fpBGA 484 IND 6.1K
LFECP6E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 6.1K
LFECP6E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 6.1K
LFECP6E-3QN208I 147 -3 Lead-Free PQFP 208 IND 6.1K
LFECP6E-4QN208I 147 -4 Lead-Free PQFP 208 IND 6.1K
LFECP6E-3TN144I 97 -3 Lead-Free TQFP 144 IND 6.1K
LFECPGE-4TN144l 97 -4 Lead-Free TQFP 144 IND 6.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP10E-3FN484I 288 -3 Lead-Free fpBGA 484 IND 10.2K
LFECP10E-4FN484I 288 -4 Lead-Free fpBGA 484 IND 10.2K
LFECP10E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 10.2K
LFECP10E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 10.2K
LFECP10E-3QN208I 147 -3 Lead-Free PQFP 208 IND 10.2K
LFECP10E-4QN208I 147 -4 Lead-Free PQFP 208 IND 10.2K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP15E-3FN484I 352 -3 Lead-Free fpBGA 484 IND 15.3K
LFECP15E-4FN484I 352 -4 Lead-Free fpBGA 484 IND 15.3K
LFECP15E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 15.3K
LFECP15E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 15.3K
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