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Figure 2-8. Per Quadrant Primary Clock Selection
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1. Smaller devices have fewer PLL related lines.

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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Memory Cascading

Larger and deeper blocks of RAM can be created using EBR sysMEM Blocks. Typically, the Lattice design tools
cascade memory transparently, based on specific design inputs.

Single, Dual and Pseudo-Dual Port Modes

Figure 2-15 shows the four basic memory configurations and their input/output names. In all the sysMEM RAM
modes the input data and address for the ports are registered at the input of the memory array. The output data of
the memory is optionally registered at the output.

Figure 2-15. sysMEM EBR Primitives
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The EBR memory supports three forms of write behavior for single port or dual port operation:

1. Normal — data on the output appears only during read cycle. During a write cycle, the data (at the current
address) does not appear on the output. This mode is supported for all data widths.

2. Write Through — a copy of the input data appears at the output of the same port during a write cycle. This
mode is supported for all data widths.

3. Read-Before-Write — when new data is being written, the old content of the address appears at the output.
This mode is supported for x9, x18 and x36 data widths.

Memory Core Reset

The memory array in the EBR utilizes latches at the A and B output ports. These latches can be reset asynchro-
nously or synchronously. RSTA and RSTB are local signals, which reset the output latches associated with Port A
and Port B, respectively. The Global Reset (GSRN) signal resets both ports. The output data latches and associ-
ated resets for both ports are as shown in Figure 2-16.
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Table 2-7. Maximum Number of Elements in a Block

Width of Multiply x9 x18 x36
MULT 8 4 1
MAC 2 2 —
MULTADD 4 2 —
MULTADDSUM 2 1 —

Some options are available in four elements. The input register in all the elements can be directly loaded or can be
loaded as shift registers from previous operand registers. In addition by selecting “dynamic operation” in the
‘Signed/Unsigned’ options the operands can be switched between signed and unsigned on every cycle. Similarly
by selecting ‘Dynamic operation’ in the ‘Add/Sub’ option the Accumulator can be switched between addition and
subtraction on every cycle.

MULT sysDSP Element

This multiplier element implements a multiply with no addition or accumulator nodes. The two operands, A and B,
are multiplied and the result is available at the output. The user can enable the input/output and pipeline registers.
Figure 2-19 shows the MULT sysDSP element.

Figure 2-19. MULT sysDSP Element
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MAC sysDSP Element

In this case the two operands, A and B, are multiplied and the result is added with the previous accumulated value.
This accumulated value is available at the output. The user can enable the input and pipeline registers but the out-
put register is always enabled. The output register is used to store the accumulated value. A registered overflow

signal is also available. The overflow conditions are provided later in this document. Figure 2-20 shows the MAC
sysDSP element.
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Differential HSTL and SSTL

Differential HSTL and SSTL outputs are implemented as a pair of complementary single-ended outputs. All allow-
able single-ended output classes (class | and class Il) are supported in this mode.

LVDS25E

The top and bottom side of LatticeECP/EC devices support LVDS outputs via emulated complementary LVCMOS
outputs in conjunction with a parallel resistor across the driver outputs. The scheme shown in

Figure 3-1 is one possible solution for point-to-point signals.

Figure 3-1. LVDS25E Output Termination Example
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Table 3-1. LVDS25E DC Conditions

Parameter Description Typical Units
VoH Output high voltage 1.42 \Y
VoL Output low voltage 1.08 \
Vobp Output differential voltage 0.35 \
Vem Output common mode voltage 1.25 Vv
Zgack Back impedance 100 %
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BLVDS

The LatticeECP/EC devices support BLVDS standard. This standard is emulated using complementary LVCMOS
outputs in conjunction with a parallel external resistor across the driver outputs. BLVDS is intended for use when
multi-drop and bi-directional multi-point differential signaling is required. The scheme shown in Figure 3-2 is one
possible solution for bi-directional multi-point differential signals.

Figure 3-2. BLVDS Multi-point Output Example
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Table 3-2. BLVDS DC Conditions’

Over Recommended Operating Conditions

Typical

Parameter Description Zo=45 | Zo=90 Units
Zout Output impedance 100 100 ohm
RrLerT Left end termination 45 90 ohm
RTRIGHT Right end termination 45 90 ohm
VoH Output high voltage 1.375 1.48 \
VoL Output low voltage 1.125 1.02 \
Vobp Output differential voltage 0.25 0.46 \'%
Vem Output common mode voltage 1.25 1.25 \
Ibc DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.
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Derating Timing Tables

Logic Timing provided in the following sections of the data sheet and the ispLEVER design tools are worst-case
numbers in the operating range. Actual delays at nominal temperature and voltage for best-case process, can be
much better than the values given in the tables. To calculate logic timing numbers at a particular temperature and
voltage multiply the noted numbers with the derating factors provided below.

The junction temperature for the FPGA depends on the power dissipation by the device, the package thermal char-
acteristics (0 4), and the ambient temperature, as calculated with the following equation:

Timax = Tamax + (Power * ©,)

The user must determine this temperature and then use it to determine the derating factor based on the following
derating tables: T °C.

Table 3-5. Delay Derating Table for Internal Blocks

T,°C T,°C Power Supply Voltage
Commercial | Industrial 1.14V 1.2V 1.26V
— -40 0.82 0.77 0.71
— -25 0.82 0.76 0.71
0 20 0.89 0.83 0.78
25 45 0.93 0.87 0.81
85 105 1.00 0.94 0.89
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LatticeECP/EC Internal Switching Characteristics

Over Recommended Operating Conditions

-4 -3

Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
PFU/PFF Logic Mode Timing
tLuTa PFU LUT4 Delay (A to D Inputs to F Output) — 0.25 — 0.31 — 0.36 ns
tLuTe_PFU LUT6 Delay (A to D Inputs to OFX Output) — 0.40 — 0.48 — 0.56 ns
tLsr_PFU Set/Reset to Output of PFU — 0.81 — 0.98 — 1.14 ns
tsum_PFU Clock to Mux (MO,M1) Input Setup Time 0.12 — 0.14 — 0.16 — ns
tum_PFU Clock to Mux (M0,M1) Input Hold Time -0.05 — -0.06 — -0.06 — ns
tsub_Pru Clock to D Input Setup Time 0.12 — 0.14 — 0.16 — ns
tHp_PFU Clock to D Input Hold time -003| — |-003| — |-0.04| — ns
tckeq PFU Clock to Q Delay, D-type Register Configuration — 0.36 — 0.44 — 0.51 ns
t E2q PFU Clock to Q Delay Latch Configuration — 0.48 — 0.58 — 0.68 ns
t p2q_PFU D to Q Throughput Delay when Latch is Enabled | — 0.50 — 0.60 — 0.69 ns
PFU Dual Port Memory Mode Timing
tcorAM_PFU Clock to Output — 0.36 — 0.44 — 0.51 ns
tsUDATA_PFU Data Setup Time -0.20 — -0.24 — -0.28 — ns
tHDATA_PFU Data Hold Time 0.26 — 0.31 — 0.36 — ns
tsuADDR_PFU Address Setup Time -0.51 — -0.62 — -0.72 — ns
tHADDR_PFU Address Hold Time 0.64 — 0.77 — 0.90 — ns
tSUWREN_PFU Write/Read Enable Setup Time -0.24 — -0.29 — -0.34 | — ns
tHWREN_PFU Write/Read Enable Hold Time 0.30 — 0.36 — 0.42 — ns
PIC Timing
PIO Input/Output Buffer Timing
tN_PiO Input Buffer Delay — 0.56 — 0.67 — 0.78 ns
touT PO Output Buffer Delay — 1.92 — 2.31 — 2.69 ns
IOLOGIC Input/Output Timing
tsui_pio Input Register Setup Time (Data Before Clock) 0.90 — 1.08 — 1.26 — ns
tHi_pio Input Register Hold Time (Data after Clock) 0.62 — 0.74 — 0.87 — ns
tcoo_prio Output Register Clock to Output Delay — 0.33 — 0.40 — 0.46 ns
tsuce_rio Input Register Clock Enable Setup Time 010 — |-012| — |-014 | — ns
tHcE PO Input Register Clock Enable Hold Time 0.12 — 0.14 — 0.17 — ns
tsuLsr_Pio Set/Reset Setup Time 0.18 — 0.21 — 0.25 — ns
tHLSR_PIO Set/Reset Hold Time -0.15 — -0.18 — -0.21 — ns
EBR Timing
tco_eBR Clock to Output from Address or Data — 3.64 — 4.37 — 5.10 ns
tcoo_EBR Clock to Output from EBR output Register — 0.74 — 0.88 — 1.03 ns
tsUDATA_EBR Setup Data to EBR Memory -0.29 — -0.35 — -0.41 — ns
tHDATA_EBR Hold Data to EBR Memory 0.37 — 0.44 — 0.52 — ns
tsuADDR_EBR Setup Address to EBR Memory -0.29 — -0.35 — -0.41 — ns
tHADDR_EBR Hold Address to EBR Memory 0.37 — 0.45 — 0.52 — ns
tSUWREN_EBR Setup Write/Read Enable to EBR Memory -0.18 — -0.22 — -0.26 — ns
tHWREN_EBR Hold Write/Read Enable to EBR Memory 0.23 — 0.28 — 0.33 — ns
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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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LFEC1, LFEC3 Logic Signal Connections: 100 TQFP (Cont.)

LFEC1 LFEC3
Pin Pin Pin
Number Function Bank LVDS Dual Function Function Bank LVDS Dual Function
41 PB11A 4 T VREF1_4 PB19A 4 T VREF1_4
42 PB11B 4 C CSN PB19B 4 C CSN
43 PB12B 4 DO0/SPID7 PB20B 4 D0/SPID7
44 PB13A 4 T D2/SPID5 PB21A 4 T D2/SPID5
45 PB13B 4 C D1/SPID6 PB21B 4 C D1/SPID6
46 PB14A 4 T BDQS14 PB22A 4 T BDQS22
47 PB14B 4 C D3/SPID4 PB22B 4 C D3/SPID4
48 PB15B 4 D4/SPID3 PB23B 4 D4/SPID3
49 PB16B 4 D5/SPID2 PB24B 4 D5/SPID2
50 PB17B 4 D6/SPID1 PB25B 4 D6/SPID1
51* GND3 ) GND3 )
GND4 GND4
52 PR10B 3 C RLMO_PLLC_FB_A PR14B 3 C RLMO_PLLC_FB_A
53 PR10A 3 T RLMO_PLLT_FB_A PR14A 3 T RLMO_PLLT_FB_A
54 PR9B 3 C RLMO_PLLC_IN_A PR13B 3 C RLMO_PLLC_IN_A
55 PR9A 3 T RLMO_PLLT_IN_A PR13A 3 T RLMO_PLLT_IN_A
56 VCCIO3 3 VCCIO3 3
57 PR8B 3 C DI/CSSPIN PR12B 3 C DI/CSSPIN
58 PR8A 3 T DOUT/CSON PR12A 3 T DOUT/CSON
59 PR7B 3 C BUSY/SISPI PR11B 3 C BUSY/SISPI
60 PR7A 3 T D7/SPID0O PR11A 3 T D7/SPID0O
61 CFG2 3 CFG2 3
62 CFG1 3 CFG1 3
63 CFGO 3 CFGO 3
64 VCC - VCC -
65 PROGRAMN 3 PROGRAMN 3
66 CCLK 3 CCLK 3
67 INITN 3 INITN 3
68 GND - GND -
69 DONE 3 DONE 3
70 PR5B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0
71 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0
72 PR2B 2 VREF1_2 PR2B 2 VREF1_2
73 VCCIO2 2 VCCIO2 2
74 GND2 2 GND2 2
75 PT17B 1 C PT25B 1 C
76 PT17A 1 T PT25A 1 T
77 PT14B 1 C PT22B 1 C
78 PT14A 1 T TDQS14 PT22A 1 T TDQS22
79 PT13A 1 PT21A 1
80 PT12B 1 C PT20B 1 C
81 PT12A 1 T PT20A 1 T
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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
K2 PL11A 6 T LLMO_PLLT_IN_A PL20A 6 T LLMO_PLLT_IN_A
K1 PL11B 6 C LLMO_PLLC_IN_A PL20B 6 C LLMO_PLLC_IN_A
L2 PL12A 6 T LLMO_PLLT_FB_A PL21A 6 T LLMO_PLLT_FB_A
L1 PL12B 6 C LLMO_PLLC_FB_A PL21B 6 C LLMO_PLLC_FB_A
M2 PL13A 6 T PL22A 6 T
M1 PL13B 6 C PL22B 6 C
N1 PL14A 6 T PL23A 6 T
GND GND6 6 GND6 6
N2 PL14B 6 C PL23B 6 C
M4 PL15A 6 T LDQS15 PL24A 6 T LDQS24
M3 PL15B 6 C PL24B 6 C
P1 PL16A 6 T PL25A 6 T
R1 PL16B 6 C PL25B 6 C
P2 PL17A 6 T PL26A 6 T
P3 PL17B 6 C PL26B 6 C
N3 PL18A 6 T VREF1_6 PL27A 6 T VREF1_6
N4 PL18B 6 C VREF2_6 PL27B 6 C VREF2_6
GND GND6 6 GND6 6
GND GND5 5 GND5 5
P4 PB2A 5 T PB2A 5 T
N5 PB2B 5 C PB2B 5 C
P5 PB3A 5 T PB3A 5 T
P6 PB3B 5 C PB3B 5 C
R4 PB4A 5 T PB4A 5 T
R3 PB4B 5 C PB4B 5 C
T2 PB5A 5 T PB5A 5 T
T3 PB5B 5 C PB5B 5 C
R5 PB6A 5 T BDQS6 PB6A 5 T BDQS6
R6 PB6B 5 C PB6B 5 C
T4 PB7A 5 T PB7A 5 T
T5 PB7B 5 C PB7B 5 C
N6 PB8A 5 T PB8A 5 T
M6 PB8B 5 C PB8B 5 C
T6 PB9A 5 T PB9A 5 T
GND GND5 5 GND5 5
T7 PB9B 5 C PB9B 5 C
P7 PB10A 5 T PB10A 5 T
N7 PB10B 5 C PB10B 5 C
R7 PB11A 5 T PB11A 5 T
R8 PB11B 5 C PB11B 5 C
M7 PB12A 5 T PB12A 5 T
M8 PB12B 5 C PB12B 5 C
T8 PB13A 5 T PB13A 5 T
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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/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFECP10/LFEC10 LFECP15/LFEC15
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function
L3 T™MS 6 T™MS 6
L5 TDO 6 TDO 6
L4 VCCJ 6 VCCJ 6
K2 PL29A 6 T LLMO_PLLT_IN_A PL37A 6 T LLMO_PLLT_IN_A
K1 PL29B 6 C LLMO_PLLC_IN_A PL37B 6 C LLMO_PLLC_IN_A
L2 PL30A 6 T LLMO_PLLT_FB_A PL38A 6 T LLMO_PLLT_FB_A
L1 PL30B 6 C LLMO_PLLC_FB_A PL38B 6 C LLMO_PLLC_FB_A
M2 PL31A 6 T PL39A 6 T
M1 PL31B 6 C PL39B 6 C
N1 PL32A 6 T PL40A 6 T
GND GND6 6 GND6 6
- - - GND6 6
N2 PL32B 6 C PL40B 6 C
M4 PL33A 6 T LDQS33 PL41A 6 T LDQS41
M3 PL33B 6 C PL41B 6 C
P1 PL34A 6 T PL42A 6 T
R1 PL34B 6 C PL42B 6 C
P2 PL35A 6 T PL43A 6 T
P3 PL35B 6 C PL43B 6 C
N3 PL36A 6 T VREF1_6 PL44A 6 T VREF1_6
N4 PL36B 6 C VREF2_6 PL44B 6 C VREF2_6
GND GND6 6 GND6 6
GND GND5 5 GND5 5
GND GND5 5 GND5 5
P4 PB10A 5 T PB10A 5 T
N5 PB10B 5 C PB10B 5 C
P5 PB11A 5 T PB11A 5 T
P6 PB11B 5 C PB11B 5 C
R4 PB12A 5 T PB12A 5 T
R3 PB12B 5 C PB12B 5 C
T2 PB13A 5 T PB13A 5 T
GND GND5 5 GND5 5
T3 PB13B 5 C PB13B 5 C
R5 PB14A 5 T BDQS14 PB14A 5 T BDQS14
R6 PB14B 5 C PB14B 5 C
T4 PB15A 5 T PB15A 5 T
T5 PB15B 5 C PB15B 5 C
N6 PB16A 5 T PB16A 5 T
M6 PB16B 5 C PB16B 5 C
T6 PB17A 5 T PB17A 5 T
GND GND5 5 GND5 5
T7 PB17B 5 C PB17B 5 C
P7 PB18A 5 T PB18A 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

U9 PB20B 5 C U9 PB20B 5 C

Y8 PB21A 5 T Y8 PB21A 5 T
GND GND5 5 GND GND5 5

Y9 PB21B 5 C Y9 PB21B 5 C

V9 PB22A 5 T BDQS22 V9 PB22A 5 T BDQS22

T9 PB22B 5 C T9 PB22B 5 C

W10 PB23A 5 T W10 PB23A 5 T

u10 PB23B 5 C u10 PB23B 5 C

V10 PB24A 5 T V10 PB24A 5 T

T10 PB24B 5 C T10 PB24B 5 C

AAB PB25A 5 T AAB PB25A 5 T
GND GND5 5 GND GND5 5

AB5 PB25B 5 C AB5 PB25B 5 C

AA8 PB26A 5 T AA8 PB26A 5 T

AA7 PB26B 5 C AA7 PB26B 5 C

AB6 PB27A 5 T AB6 PB27A 5 T

AB7 PB27B 5 C AB7 PB27B 5 C

Y10 PB28A 5 T Y10 PB28A 5 T

W11 PB28B 5 C W11 PB28B 5 C

AB8 PB29A 5 T AB8 PB29A 5 T
GND GND5 5 GND GND5 5

AB9 PB29B 5 C AB9 PB29B 5 C
AA10 PB30A 5 T BDQS30 AA10 PB30A 5 T BDQS30
AA9 PB30B 5 C AA9 PB30B 5 C

Y11 PB31A 5 T Y11 PB31A 5 T
AA11 PB31B 5 C AA11 PB31B 5 C

Vi1 PB32A 5 T VREF2_5 V11 PB32A 5 T VREF2_5
V12 PB32B 5 C VREF1_5 V12 PB32B 5 C VREF1_5
AB10 PB33A 5 T PCLKT5_0 AB10 PB33A 5 T PCLKT5_0
GND GND5 5 GND GND5 5
AB11 PB33B 5 C PCLKC5_0 AB11 PB33B 5 C PCLKC5_0
Y12 PB34A 4 T WRITEN Y12 PB34A 4 T WRITEN
uii PB34B 4 C CS1N (URN] PB34B 4 C CS1N
W12 PB35A 4 T VREF1_4 W12 PB35A 4 T VREF1_4
ui2 PB35B 4 C CSN ui12 PB35B 4 C CSN
W13 PB36A 4 T VREF2_4 W13 PB36A 4 T VREF2_4
U13 PB36B 4 C DO/SPID7 U13 PB36B 4 C DO/SPID7
AA12 PB37A 4 T D2/SPID5 AA12 PB37A 4 T D2/SPID5
GND GND4 4 GND GND4 4
AB12 PB37B 4 C D1/SPID6 AB12 PB37B 4 C D1/SPID6
T13 PB38A 4 T BDQS38 T13 PB38A 4 T BDQS38
V13 PB38B 4 C D3/SPID4 V13 PB38B 4 C D3/SPID4
W14 PB39A 4 T w14 PB39A 4 T

ut4 PB39B 4 C D4/SPID3 ut4 PB39B 4 C D4/SPID3
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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
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function
A7 PT27B 0 C A7 PT27B 0 C
A6 PT27A 0 T A6 PT27A 0 T
B7 PT26B 0 C B7 PT26B 0 C
B8 PT26A 0 T B8 PT26A 0 T
A5 PT25B 0 C A5 PT25B 0 C
GND GNDO 0 GND GNDO 0
B6 PT25A 0 T B6 PT25A 0 T
G10 PT24B 0 C G10 PT24B 0 C
E10 PT24A 0 T E10 PT24A 0 T
F10 PT23B 0 C F10 PT23B 0 C
D10 PT23A 0 T D10 PT23A 0 T
G9 PT22B 0 C G9 PT22B 0 C
E9 PT22A 0 T TDQS22 E9 PT22A 0 T TDQS22
C9 PT21B 0 C C9 PT21B 0 C
GND GNDO 0 GND GNDO 0
cs PT21A 0 T (0F:] PT21A 0 T
F9 PT20B 0 C F9 PT20B 0 C
D9 PT20A 0 T D9 PT20A 0 T
F8 PT19B 0 C F8 PT19B 0 C
D7 PT19A 0 T D7 PT19A 0 T
D8 PT18B 0 C D8 PT18B 0 C
Cc7 PT18A 0 T Cc7 PT18A 0 T
GND GNDO 0 GND GNDO 0
A4 PT17B 0 C A4 PT17B 0 C
B4 PT17A 0 T B4 PT17A 0 T
C4 PT16B 0 C C4 PT16B 0 C
C5 PT16A 0 T C5 PT16A 0 T
D6 PT15B 0 C D6 PT15B 0 C
B5 PT15A 0 T B5 PT15A 0 T
E6 PT14B 0 C E6 PT14B 0 C
cé6 PT14A 0 T TDQS14 Cé PT14A 0 T TDQS14
A3 PT13B 0 C A3 PT13B 0 C
GND GNDO 0 GND GNDO 0
B3 PT13A 0 T B3 PT13A 0 T
F6 PT12B 0 C F6 PT12B 0 C
D5 PT12A 0 T D5 PT12A 0 T
F7 PT11B 0 C F7 PT11B 0 C
E8 PT11A 0 T E8 PT11A 0 T
G6 PT10B 0 C G6 PT10B 0 Cc
E7 PT10A 0 T E7 PT10A 0 T
GND GNDO 0 GND GNDO 0
GND GNDO 0 GND GNDO 0
A1 GND - A1 GND -
A22 GND - A22 GND -
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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

AC13 PB32B 5 C VREF1_5 AC13 PB32B 5 C VREF1_5
AF14 PB33A 5 T PCLKT5_0 AF14 PB33A 5 T PCLKT5_0
GND GND5 5 GND GND5 5

AE14 PB33B 5 C PCLKC5_0 AE14 PB33B 5 C PCLKC5_0
AA13 PB34A 4 T WRITEN AA13 PB34A 4 T WRITEN
AB13 PB34B 4 C CS1N AB13 PB34B 4 C CS1N
AD14 PB35A 4 T VREF1_4 AD14 PB35A 4 T VREF1_4
AA14 PB35B 4 C CSN AA14 PB35B 4 C CSN
AC14 PB36A 4 T VREF2_4 AC14 PB36A 4 T VREF2_4
AB14 PB36B 4 C D0/SPID7 AB14 PB36B 4 C D0/SPID7
AF15 PB37A 4 T D2/SPID5 AF15 PB37A 4 T D2/SPID5
GND GND4 4 GND GND4 4

AE15 PB37B 4 C D1/SPID6 AE15 PB37B 4 C D1/SPID6
AD15 PB38A 4 T BDQS38 AD15 PB38A 4 T BDQS38
AC15 PB38B 4 C D3/SPID4 AC15 PB38B 4 C D3/SPID4
AF16 PB39A 4 T AF16 PB39A 4 T

Y14 PB39B 4 C D4/SPID3 Y14 PB39B 4 C D4/SPID3
AE16 PB40A 4 T AE16 PB40A 4 T

AB15 PB40B 4 C D5/SPID2 AB15 PB40B 4 C D5/SPID2
AF17 PB41A 4 T AF17 PB41A 4 T

GND GND4 4 GND GND4 4

AE17 PB41B 4 C D6/SPID1 AE17 PB41B 4 C D6/SPID1
Y15 PB42A 4 T Y15 PB42A 4 T

AA15 PB42B 4 C AA15 PB42B 4 C
AD17 PB43A 4 T AD17 PB43A 4 T

Y16 PB43B 4 C Y16 PB43B 4 C
AD18 PB44A 4 T AD18 PB44A 4 T

AC16 PB44B 4 C AC16 PB44B 4 C

AE18 PB45A 4 T AE18 PB45A 4 T

GND GND4 4 GND GND4 4

AF18 PB45B 4 C AF18 PB45B 4 C
AD16 PB46A 4 T BDQS46 AD16 PB46A 4 T BDQS46
AB16 PB46B 4 C AB16 PB46B 4 C

AF19 PB47A 4 T AF19 PB47A 4 T

AA16 PB47B 4 C AA16 PB47B 4 C

AA17 PB48A 4 T AA17 PB48A 4 T

Y17 PB43B 4 C Y17 PB48B 4 C

AF21 PB49A 4 T AF21 PB49A 4 T

GND GND4 4 GND GND4 4

AF20 PB49B 4 C AF20 PB49B 4 C

AE21 PB50A 4 T AE21 PB50A 4 T
AC17 PB50B 4 C AC17 PB50B 4 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

u21 PR36B 3 C u21 PR48B 3 C

T21 PR36A 3 T RDQS36 T21 PR48A 3 T RDQS48
T25 PR35B 3 C T25 PR47B 3 C
GND GND3 3 GND GND3 3

T26 PR35A 3 T T26 PR47A 3 T

T22 PR34B 3 C T22 PR46B 3 C

T23 PR34A 3 T T23 PR46A 3 T

T24 PR33B 3 C T24 PR45B 3 C

R23 PR33A 3 T R23 PR45A 3 T

R25 PR32B 3 C R25 PR44B 3 C

R24 PR32A 3 T R24 PR44A 3 T

R26 PR31B 3 C R26 PR43B 3 C
GND GND3 3 GND GND3 3

P26 PR31A 3 T P26 PR43A 3 T

R21 PR30B 3 C R21 PR42B 3 C

R22 PR30A 3 T R22 PR42A 3 T

P25 PR29B 3 C P25 PR41B 3 C

P24 PR29A 3 T P24 PR41A 3 T

P23 PR28B 3 C P23 PR40B 3 C

P22 PR28A 3 T RDQS28 P22 PR40A 3 T RDQS40
N26 PR27B 3 C N26 PR39B 3 C
GND GND3 3 GND GND3 3

M26 PR27A 3 T M26 PR39A 3 T

N21 PR26B 3 C N21 PR38B 3 C

P21 PR26A 3 T P21 PR38A 3 T

N23 PR25B 3 C N23 PR37B 3 C

N22 PR25A 3 T N22 PR37A 3 T

N25 PR24B 3 C N25 PR36B 3 C

N24 PR24A 3 T N24 PR36A 3 T

L26 PR22B 2 C PCLKC2_0 L26 PR34B 2 C PCLKC2_0
GND GND2 2 GND GND2 2

K26 PR22A 2 T PCLKT2_0 K26 PR34A 2 T PCLKT2_0
M22 PR21B 2 C M22 PR33B 2 C

M23 PR21A 2 T M23 PR33A 2 T

M25 PR20B 2 C M25 PR32B 2 C

M24 PR20A 2 T M24 PR32A 2 T

M21 PR19B 2 C M21 PR31B 2 C

L21 PR19A 2 T RDQS19 L21 PR31A 2 T RDQS31
L22 PR18B 2 C L22 PR30B 2 C
GND GND2 2 GND GND2 2

L23 PR18A 2 T L23 PR30A 2 T

L25 PR17B 2 C L25 PR29B 2 C
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Part Number Description

LFXXX XX X =X XXXX X

Device Family T— Grade
Lattice EC (FPGA) C = Commercial
Lattice ECP (EC FPGA + DSP Blocks) | = Industrial

Logic Capacity L Package
1*=1.5K LUTs T100 = 100-pin TQFP*
3*=3K LUTs T144 = 144-pin TQFP
6 = 6K LUTs Q208 = 208-pin PQFP
10 = 10K LUTs F256 = 256-ball fpBGA
15 = 15K LUTs F484 = 484-ball fpBGA
20 = 20K LUTs F672 = 672-ball fpBGA
33 =33K LUTs

TN100 = 100-pin Lead-free TQFP*

Supply Voltage TN144 = 144-pin Lead-free TQFP

S = QN208 = 208-pin Lead-free PQFP
FN256 = 256-ball Lead-free fpBGA
FN484 = 484-ball Lead-free fpBGA
FN672 = 672-ball Lead-free fpBGA
Speed
3 = Slowest
4
*Not available in the LatticeECP Family. 5 = Fastest

Ordering Information

Note:pLatticeECP/EC devices are dual marked. For example, the commercial speed grade LFEC20E-4F484C is
also marked with industrial grade -3I (LFEC20E-3F484l). The commercial grade is one speed grade faster than the
associated dual mark industrial grade. The slowest commercial speed grade does not have industrial markings.
The markings appear as follows:

LFEC20E-
4F484C-3

Datecode

© 2012 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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LatticeECP Industrial (Continued)

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP20E-3F672I 400 -3 fpBGA 672 IND 19.7K
LFECP20E-4F672I 400 -4 fpBGA 672 IND 19.7K
LFECP20E-3F484| 360 -3 fpBGA 484 IND 19.7K
LFECP20E-4F484| 360 -4 fpBGA 484 IND 19.7K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP33E-3F672I 496 -3 fpBGA 672 IND 32.8K
LFECP33E-4F672I 496 -4 fpBGA 672 IND 32.8K
LFECP33E-3F484| 360 -3 fpBGA 484 IND 32.8K
LFECP33E-4F484l 360 -4 fpBGA 484 IND 32.8K
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LatticeECP/EC Family Data Sheet

Revision History

September 2012

Data Sheet DS1000

Revision History

Date Version Section Change Summary
June 2004 01.0 — Initial release.
August 2004 01.1 Introduction Added new device LFECP/LFEC33 in Table 1-1.
Architecture Added New device LFECP/LFEC33 in Tables 2-9, 2-10 and 2-11.
DC & Switching Added New device LFECP/LFECS33 on Supply current (Standby) tables.
Characteristics  'Ajded New device LFECP/LFEC33 on Initialization Supply current
tables.
Ordering Information |Added 33K Logic Capacity Device in Part Number Description section.
Added EC33, ECP33 device: Industrial and Commercial to Part Number
table.
Corrected /O counts in the part number tables for 100/144 TQFP and
208 PQFP packages to match Table 1-1 on page 1.
November 2004 01.3 Introduction Changed DDR333 (166MHz) to DDR400 (200MHz)

Added “RSDS” offering to the Features list: Flexible I/O Buffer

Architecture

Added information about Secondary Clock Sources

Added information about DCS

Added a section on “Recommended Power-up Sequence”

Updated Figure 2-24 “DQS Routing”

Added DSP Block performance numbers to Table 2-11

Added another row for RSDS in Table 2-13 and Table 2-14

DC & Switching
Characteristics

Updated new timing numbers

Added numbers to derating table

Added DC conditions to RSDS table

Changed LVDS Max. Vggo to 2.625

Added a row for RSDS in “Operating Condition” table

Updated standby and initialization current table

Added figure 3-12: sysConfig SPI port sequence

Added DDR Timing Table and DDR Timings Figure 3-6

Pinout Information

Added LFECP/EC6 to Pin Information

Added LFECP/EC6 to Power Supply and NC Connections

Added LFECP/EC6 144 TQFP Logic Signal Connections

Added LFECP/EC6 208 PQFP Logic Signal Connections

Added LFECP/EC6 256 fpBGA Logic Signal Connections

Added LFECP/EC6 484 fpBGA Logic Signal Connections

Ordering Information

Added 33K Logic Capacity Device in Part Number Description section.

Added Part Number table for Commercial EC33.

Added Part Number table for Commercial ECP33.

Added Part Number table for Industrial EC33.

Added Part Number table for Industrial ECP33.
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