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PFU and PFF Blocks

The core of the LatticeECP/EC devices consists of PFU and PFF blocks. The PFUs can be programmed to perform
Logic, Arithmetic, Distributed RAM and Distributed ROM functions. PFF blocks can be programmed to perform
Logic, Arithmetic and ROM functions. Except where necessary, the remainder of the data sheet will use the term
PFU to refer to both PFU and PFF blocks.

Each PFU block consists of four interconnected slices, numbered 0-3 as shown in Figure 2-3. All the interconnec-
tions to and from PFU blocks are from routing. There are 53 inputs and 25 outputs associated with each PFU block.

Figure 2-3. PFU Diagram
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Each slice contains two LUT4 lookup tables feeding two registers (programmed to be in FF or Latch mode), and
some associated logic that allows the LUTs to be combined to perform functions such as LUT5, LUT6, LUT7 and
LUTS8. There is control logic to perform set/reset functions (programmable as synchronous/asynchronous), clock
select, chip-select and wider RAM/ROM functions. Figure 2-4 shows an overview of the internal logic of the slice.
The registers in the slice can be configured for positive/negative and edge/level clocks.

There are 14 input signals: 13 signals from routing and one from the carry-chain (from adjacent slice or PFU).
There are 7 outputs: 6 to routing and one to carry-chain (to adjacent PFU). Table 2-1 lists the signals associated
with each slice.
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Figure 2-8. Per Quadrant Primary Clock Selection
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Figure 2-9. Per Quadrant Secondary Clock Selection

20 Secondary Clock Feedlines : 4 Clock Input Pads + 16 Routing Signals

Lo

A y \ 4
4 Secondary Clocks per Quadrant

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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grammed during configuration or can be adjusted dynamically. In dynamic mode, the PLL may lose lock after
adjustment and not relock until the t ock parameter has been satisfied. Additionally, the phase and duty cycle block
allows the user to adjust the phase and duty cycle of the CLKOS output.

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated
with it: input clock divider, feedback divider, post scalar divider and secondary clock divider. The input clock divider
is used to divide the input clock signal, while the feedback divider is used to multiply the input clock signal. The post
scalar divider allows the VCO to operate at higher frequencies than the clock output, thereby increasing the fre-
quency range. The secondary divider is used to derive lower frequency outputs.

Figure 2-11. PLL Diagram
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Figure 2-12 shows the available macros for the PLL. Table 2-5 provides signal description of the PLL Block.

Figure 2-12. PLL Primitive
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Figure 2-16. Memory Core Reset
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For further information about sysMEM EBR block, please see the the list of technical documentation at the end of
this data sheet.

EBR Asynchronous Reset

EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before the
reset is applied and released a clock cycle after the reset is released, as shown in Figure 2-17. The GSR input to the
EBR is always asynchronous.

Figure 2-17. EBR Asynchronous Reset (Including GSR) Timing Diagram
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If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/f\yax (EBR clock). The reset
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.

If an EBR is pre-loaded during configuration, the GSR input must be disabled or the release of the GSR during
device Wake Up must occur before the release of the device 1/0Os becomes active.

These instructions apply to all EBR RAM and ROM implementations.
Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.

sysDSP Block

The LatticeECP-DSP family provides a sysDSP block, making it ideally suited for low cost, high performance Digital
Signal Processing (DSP) applications. Typical functions used in these applications are Finite Impulse Response
(FIR) filters; Fast Fourier Transforms (FFT) functions, correlators, Reed-Solomon/Turbo/Convolution encoders and
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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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Figure 2-31. Tristate Register Block
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Control Logic Block

The control logic block allows the selection and modification of control signals for use in the PIO block. A clock is
selected from one of the clock signals provided from the general purpose routing and a DQS signal provided from
the programmable DQS pin. The clock can optionally be inverted.

The clock enable and local reset signals are selected from the routing and optionally inverted. The global tristate
signal is passed through this block.

DDR Memory Support

Implementing high performance DDR memory interfaces requires dedicated DDR register structures in the input
(for read operations) and in the output (for write operations). As indicated in the PIO Logic section, the LatticeEC
devices provide this capability. In addition to these registers, the LatticeEC devices contain two elements to simplify
the design of input structures for read operations: the DQS delay block and polarity control logic.

DLL Calibrated DQS Delay Block

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

The DQS signal (selected PIOs only) feeds from the PAD through a DQS delay element to a dedicated DQS routing
resource. The DQS signal also feeds polarity control logic, which controls the polarity of the clock to the sync regis-
ters in the input register blocks. Figures 2-32 and 2-33 show how the DQS transition signals are routed to the PIOs.

The temperature, voltage and process variations of the DQS delay block are compensated by a set of calibration
(6-bit bus) signals from two DLLs on opposite sides of the device. Each DLL compensates DQS Delays in its half of
the device as shown in Figure 2-33. The DLL loop is compensated for temperature, voltage and process variations
by the system clock and feedback loop.
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Table 2-14. Supported Output Standards

Output Standard Drive | Vccio (Nom.)

Single-ended Interfaces

LVTTL 4mA, 8mA, 12mA, 16mA, 20mA 3.3
LVCMOS33 4mA, 8mA, 12mA 16mA, 20mA 3.3
LVCMOS25 4mA, 8mA, 12mA, 16mA, 20mA 2.5
LVCMOS18 4mA, 8mA, 12mA, 16mA 1.8
LVCMOS15 4mA, 8mA 1.5
LVCMOS12 2mA, 6mA 1.2
LVCMOSS33, Open Drain 4mA, 8mA, 12mA 16mA, 20mA —
LVCMOS25, Open Drain 4mA, 8mA, 12mA 16mA, 20mA —
LVCMOS18, Open Drain 4mA, 8mA, 12mA 16mA —
LVCMOS15, Open Drain 4mA, 8mA —
LVCMOS12, Open Drain 2mA, 6mA —
PCI33 N/A 3.3
HSTL18 Class I, 11, 11l N/A 1.8
HSTL15 Class I, llI N/A 1.5
SSTL3 Class |, 1l N/A 3.3
SSTL2 Class I, 1l N/A 2.5
SSTL18 Class | N/A 1.8
Differential Interfaces

Differential SSTL3, Class I, Il N/A 3.3
Differential SSTL2, Class |, Il N/A 2.5
Differential SSTL18, Class | N/A 1.8
Differential HSTL18, Class I, II, Il N/A 1.8
Differential HSTL15, Class I, Ill N/A 1.5
LVDS N/A 2.5
BLVDS' N/A 2.5
LVPECL' N/A 3.3
RSDS' N/A 2.5

1. Emulated with external resistors.

Hot Socketing

The LatticeECP/EC devices have been carefully designed to ensure predictable behavior during power-up and
power-down. Power supplies can be sequenced in any order. During power up and power-down sequences, the
I/Os remain in tristate until the power supply voltage is high enough to ensure reliable operation. In addition,
leakage into I/O pins is controlled within specified limits, this allows for easy integration with the rest of the sys-
tem. These capabilities make the LatticeECP/EC ideal for many multiple power supply and hot-swap applica-
tions.

Configuration and Testing

The following section describes the configuration and testing features of the LatticeECP/EC devices.

IEEE 1149.1-Compliant Boundary Scan Testability

All LatticeECP/EC devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant test
access port (TAP). This allows functional testing of the circuit board, on which the device is mounted, through a
serial scan path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to
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Figure 3-12. sysCONFIG Parallel Port Read Cycle
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1. In Master Parallel Mode the FPGA provides CCLK. In Slave Parallel Mode the external device provides CCLK.

Figure 3-13. sysCONFIG Parallel Port Write Cycle
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1. In Master Parallel Mode the FPGA provides CCLK. In Slave Parallel Mode the external device provides CCLK.
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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

E5 VCC - VCC -
E8 VCC - VCC -
M12 VCC - VCC -
M5 VCC - VCC -
M9 VCC - VCC -
B15 VCCAUX - VCCAUX

R2 VCCAUX - VCCAUX -
F7 VCCIOO0 0 VCCIOO0 0
F8 VCCIOO0 0 VCCIOO0 0
F10 VCCIO1 1 VCCIO1 1
F9 VCCIO1 1 VCCIO1 1
G11 VCCIO2 2 VCCIO2 2
H11 VCCIO2 2 VCCIO2 2
J11 VCCIOS 3 VCCIOS 3
K11 VCCIO3 3 VCCIO3 3
L10 VCCIO4 4 VCCIO4 4
L9 VCCIO4 4 VCCIO4 4
L7 VCCIO5 5 VCCIO5 5
L8 VCCIO5 5 VCCIO5 5
J6 VCCIO6 6 VCCIO6 6
K6 VCCIO6 6 VCCIO6 6
G6 VCCIO7 7 VCCIO7 7
H6 VCCIO7 7 VCCIO7 7
F6 VCC - VCC -
F11 VCC - VCC -
L11 VCC - VCC -
L6 VCC - VCC -
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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

Y13 PB40A 4 T Y13 PB40A 4 T

Vi4 PB40B 4 C D5/SPID2 V14 PB40B 4 C D5/SPID2
AA13 PB41A 4 T AA13 PB41A 4 T

GND GND4 4 GND GND4 4

AB13 PB41B 4 C D6/SPID1 AB13 PB41B 4 C D6/SPID1
AA14 PB42A 4 T AA14 PB42A 4 T

Y14 PB42B 4 C Y14 PB42B 4 C

Y15 PB43A 4 T Y15 PB43A 4 T

W15 PB43B 4 C W15 PB43B 4 C

V15 PB44A 4 T V15 PB44A 4 T

T14 PB44B 4 C T14 PB44B 4 C

AB14 PB45A 4 T AB14 PB45A 4 T

GND GND4 4 GND GND4 4

AB15 PB45B 4 C AB15 PB45B 4 C

AB16 PB46A 4 T BDQS46 AB16 PB46A 4 T BDQS46
AA15 PB46B 4 C AA15 PB46B 4 C

AB17 PB47A 4 T AB17 PB47A 4 T

AA16 PB47B 4 C AA16 PB47B 4 C

AB18 PB48A 4 T AB18 PB48A 4 T

AA17 PB48B 4 C AA17 PB48B 4 C

AB19 PB49A 4 T AB19 PB49A 4 T

GND GND4 4 GND GND4 4

AA18 PB49B 4 C AA18 PB49B 4 C

W16 PB50A 4 T W16 PB50A 4 T

u15 PB50B 4 C u15 PB50B 4 C

V16 PB51A 4 T V16 PB51A 4 T

ui16 PB51B 4 C uie PB51B 4 C

Y17 PB52A 4 T Y17 PB52A 4 T

V17 PB52B 4 C V17 PB52B 4 C

AB20 PB53A 4 T AB20 PB53A 4 T

GND GND4 4 GND GND4 4

AA19 PB53B 4 C AA19 PB53B 4 C

Y16 PB54A 4 T BDQS54 Y16 PB54A 4 T BDQS54
W17 PB54B 4 C W17 PB54B 4 C

AA20 PB55A 4 T AA20 PB55A 4 T

Y19 PB55B 4 C Y19 PB55B 4 C

Y18 PB56A 4 T Y18 PB56A 4 T

w18 PB56B 4 C W18 PB56B 4 C

T17 PB57A 4 T T17 PB57A 4 T

ut7 PB57B 4 C ut7 PB57B 4 C

GND - - GND GND4 4

GND GND4 4 GND GND4 4

GND GND3 3 GND GND4 4

GND - - GND GND3 3
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function | Bank |LVDS Dual Function Number | Function | Bank | LVDS Function
GND GND7 7 GND GND7 7
E3 PL2A 7 T VREF2_7 E3 PL2A 7 T VREF2_7
E4 PL2B 7 C VREF1_7 E4 PL2B 7 C VREF1_7
E5 NC - E5 PL6A 7 T LDQS6
D5 NC - D5 PL6B 7 C
F4 NC - F4 PL7A 7 T
F5 NC - F5 PL7B 7 C
C3 NC - C3 PL8A 7 T
D3 NC - D3 PL8B 7 C
c2 NC - Cc2 PL9A 7 T
- - - GND GND7 7
B2 NC - B2 PL9B 7 C
B1 PL3A 7 T B1 PL10A 7 T
C1 PL3B 7 C C1 PL10B 7 C
F3 PL4A 7 T F3 PL11A 7 T
G3 PL4B 7 C G3 PL11B 7 C
D2 PL5A 7 T D2 PL12A 7 T
E2 PL5B 7 C E2 PL12B 7 C
- - - GND GND7 7
D1 PL6A 7 T LDQS6 D1 PL14A 7 T LDQS14
E1 PL6B 7 C E1 PL14B 7 C
F2 PL7A 7 T F2 PL15A 7 T
G2 PL7B 7 C G2 PL15B 7 C
F6 PL8A 7 T LUMO_PLLT_IN_A F6 PL16A 7 T LUMO_PLLT_IN_A
G6 PL8B 7 C LUMO_PLLC_IN_A G6 PL16B 7 C LUMO_PLLC_IN_A
H4 PL9A 7 T LUMO_PLLT_FB_A H4 PL17A 7 T LUMO_PLLT_FB_A
GND GND7 7 GND GND7 7
G4 PL9B 7 C LUMO_PLLC_FB_A G4 PL17B 7 C LUMO_PLLC_FB_A
H6 NC - H6 PL19A 7 T
J7 NC - J7 PL19B 7 C
G5 NC - G5 PL20A 7 T
H5 NC - H5 PL20B 7 C
H3 NC - H3 PL21A 7 T
J3 NC - J3 PL21B 7 C
H2 NC - H2 PL22A 7 T
- - - GND GND7 7
J2 NC - J2 PL22B 7 C
J4 PL11A 7 T J4 PL23A 7 T LDQS23
J5 PL11B 7 C J5 PL23B 7 C
K4 PL12A 7 T K4 PL24A 7 T
K5 PL12B 7 C K5 PL24B 7 C
Jé PL13A 7 T J6 PL25A 7 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
K6 PL13B 7 C K6 PL25B 7 C
F1 PL14A 7 T F1 PL26A 7 T
GND GND7 7 GND GND7 7
G1 PL14B 7 C G1 PL26B 7 C
HA1 PL15A 7 T H1 PL27A 7 T
J1 PL15B 7 C Ji PL27B 7 C
K2 PL16A 7 T K2 PL28A 7 T
K1 PL16B 7 C K1 PL28B 7 C
K3 PL17A 7 T K3 PL29A 7 T
L3 PL17B 7 C L3 PL29B 7 C
L2 PL18A 7 T L2 PL30A 7 T
GND GND7 7 GND GND7 7
L1 PL18B 7 C L1 PL30B 7 C
M3 PL19A 7 T LDQS19 M3 PL31A 7 T LDQS31
M4 PL19B 7 C M4 PL31B 7 C
M1 PL20A 7 T M1 PL32A 7 T
M2 PL20B 7 C M2 PL32B 7 C
L4 PL21A 7 T L4 PL33A 7 T
L5 PL21B 7 C L5 PL33B 7 C
N2 PL22A 7 T PCLKT7_0 N2 PL34A 7 T PCLKT7_0
GND GND7 7 GND GND7 7
N1 PL22B 7 C PCLKC7_0 N1 PL34B 7 C PCLKC7_0
N3 XRES 6 N3 XRES 6
P1 PL24A 6 T P1 PL36A 6 T
P2 PL24B 6 C P2 PL36B 6 C
L7 PL25A 6 T L7 PL37A 6 T
L6 PL25B 6 C L6 PL37B 6 C
N4 PL26A 6 T N4 PL38A 6 T
N5 PL26B 6 C N5 PL38B 6 C
R1 PL27A 6 T R1 PL39A 6 T
GND GND6 6 GND GND6 6
R2 PL27B 6 C R2 PL39B 6 C
P4 PL28A 6 T LDQS28 P4 PL40A 6 T LDQS40
P3 PL28B 6 C P3 PL40B 6 C
M5 PL29A 6 T M5 PL41A 6 T
M6 PL29B 6 C M6 PL41B 6 C
T1 PL30A 6 T T1 PL42A 6 T
T2 PL30B 6 C T2 PL42B 6 C
R4 PL31A 6 T R4 PL43A 6 T
GND GND6 6 GND GND6 6
R3 PL31B 6 C R3 PL43B 6 C
N6 PL32A 6 T N6 PL44A 6 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
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
E24 NC - E24 PR8B 2 C
D24 NC - D24 PR8A 2 T
E22 NC - E22 PR7B 2 C
F22 NC - F22 PR7A 2 T
E21 NC - E21 PR6B 2 C
D22 NC - D22 PR6A 2 T RDQS6
E23 PR2B 2 C VREF1_2 E23 PR2B 2 C VREF1_2
D23 PR2A 2 T VREF2_2 D23 PR2A 2 T VREF2_2
GND GND2 2 GND GND2 2
GND GND1 1 GND GND1 1
G20 NC - G20 PT65B 1 C
F20 NC - F20 PT65A 1 T
D21 NC - D21 PT64B 1 C
Cc21 NC - Cc21 PT64A 1 T
C23 NC - Cc23 PT63B 1 C
Cc22 NC - c22 PT63A 1 T
B23 NC - B23 PT62B 1 C
C24 NC - C24 PT62A 1 T TDQS62
D20 NC - D20 PT61B 1 C
- - - GND GND1 1
E19 NC - E19 PT61A 1 T
B25 NC - B25 PT60B 1 C
B24 NC - B24 PT60A 1 T
B26 NC - B26 PT59B 1 C
A25 NC - A25 PT59A 1 T
C20 NC - C20 PT58B 1 C
C19 NC - C19 PT58A 1 T
A24 PT57B 1 C A24 PT57B 1 C
- - - GND GND1 1
A23 PT57A 1 T A23 PT57A 1 T
E18 PT56B 1 C E18 PT56B 1 C
D19 PT56A 1 T D19 PT56A 1 T
F19 PT55B 1 C F19 PT55B 1 C
B22 PT55A 1 T B22 PT55A 1 T
G19 PT54B 1 C G19 PT54B 1 C
B21 PT54A 1 T TDQS54 B21 PT54A 1 T TDQS54
D18 PT53B 1 C D18 PT53B 1 C
GND GNDf1 1 GND GND1 1
ci8 PT53A 1 T ci8 PT53A 1 T
F18 PT52B 1 C F18 PT52B 1 C
A22 PT52A 1 T A22 PT52A 1 T
G18 PT51B 1 C G18 PT51B 1 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

A5 PT13B 0 C A5 PT13B 0 C

GND GNDO 0 GND GNDO 0

A4 PT13A 0 T A4 PT13A 0 T
F9 PT12B 0 C F9 PT12B 0 C
B6 PT12A 0 T B6 PT12A 0 T
E9 PT11B 0 C E9 PT11B 0 C
C8 PT11A 0 T C8 PT11A 0 T
G8 PT10B 0 C G8 PT10B 0 C
B5 PT10A 0 T B5 PT10A 0 T
A3 PT9B 0 C A3 PT9B 0 C

GND GNDO 0 GND GNDO 0

A2 PT9A 0 T A2 PT9A 0 T
F8 PT8B 0 C F8 PT8B 0 C
B4 PT8A 0 T B4 PT8A 0 T
E8 PT7B 0 C E8 PT7B 0 C
B3 PT7A 0 T B3 PT7A 0 T
D8 PT6B 0 C D8 PT6B 0 C
G7 PT6A 0 T TDQS6 G7 PT6A 0 T TDQS6
C4 PT5B 0 C C4 PT5B 0 C
C5 PT5A 0 T C5 PT5A 0 T
E7 PT4B 0 C E7 PT4B 0 C
D4 PT4A 0 T D4 PT4A 0 T
F7 PT3B 0 C F7 PT3B 0 C
D6 PT3A 0 T D6 PT3A 0 T
D7 PT2B 0 C D7 PT2B 0 C
E6 PT2A 0 T E6 PT2A 0 T

GND GNDO 0 GND GNDO 0

K10 GND - K10 GND -

K11 GND - K11 GND -

K12 GND - K12 GND -

K13 GND - K13 GND -

K14 GND - K14 GND -

K15 GND - K15 GND -

K16 GND - K16 GND -

L10 GND - L10 GND -

L11 GND - L11 GND -

L12 GND - L12 GND -

L13 GND - L13 GND -

L14 GND - L14 GND -

L15 GND - L15 GND -

L16 GND - L16 GND -

L17 GND - L17 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
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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Conventional Packaging
LatticeEC Commercial

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC1E-3Q208C 112 -3 PQFP 208 COM 1.5K
LFEC1E-4Q208C 112 -4 PQFP 208 COM 1.5K
LFEC1E-5Q208C 112 -5 PQFP 208 COM 1.5K
LFEC1E-3T144C 97 -3 TQFP 144 COM 1.5K
LFEC1E-4T144C 97 -4 TQFP 144 COM 1.5K
LFEC1E-5T144C 97 -5 TQFP 144 COM 1.5K
LFEC1E-3T100C 67 -3 TQFP 100 COM 1.5K
LFEC1E-4T100C 67 -4 TQFP 100 COM 1.5K
LFEC1E-5T100C 67 -5 TQFP 100 COM 1.5K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC3E-3F256C 160 -3 fpBGA 256 COM 3.1K
LFEC3E-4F256C 160 -4 fpBGA 256 COM 3.1K
LFEC3E-5F256C 160 -5 fpBGA 256 COM 3.1K
LFEC3E-3Q208C 145 -3 PQFP 208 COM 3.1K
LFEC3E-4Q208C 145 -4 PQFP 208 COM 3.1K
LFEC3E-5Q208C 145 -5 PQFP 208 COM 3.1K
LFEC3E-3T144C 97 -3 TQFP 144 COM 3.1K
LFEC3E-4T144C 97 -4 TQFP 144 COM 3.1K
LFEC3E-5T144C 97 -5 TQFP 144 COM 3.1K
LFEC3E-3T100C 67 -3 TQFP 100 COM 3.1K
LFEC3E-4T100C 67 -4 TQFP 100 COM 3.1K
LFEC3E-5T100C 67 -5 TQFP 100 COM 3.1K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC6E-3F484C 224 -3 fpBGA 484 COM 6.1K
LFEC6E-4F484C 224 -4 fpBGA 484 COM 6.1K
LFEC6E-5F484C 224 -5 fpBGA 484 COM 6.1K
LFEC6E-3F256C 195 -3 fpBGA 256 COM 6.1K
LFEC6E-4F256C 195 -4 fpBGA 256 COM 6.1K
LFEC6E-5F256C 195 -5 fpBGA 256 COM 6.1K
LFEC6E-3Q208C 147 -3 PQFP 208 COM 6.1K
LFEC6E-4Q208C 147 -4 PQFP 208 COM 6.1K
LFEC6E-5Q208C 147 -5 PQFP 208 COM 6.1K
LFEC6E-3T144C 97 -3 TQFP 144 COM 6.1K
LFEC6E-4T144C 97 -4 TQFP 144 COM 6.1K
LFEC6E-5T144C 97 -5 TQFP 144 COM 6.1K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC10E-3F484C 288 -3 fpBGA 484 COM 10.2K
LFEC10E-4F484C 288 -4 fpBGA 484 COM 10.2K
LFEC10E-5F484C 288 -5 fpBGA 484 COM 10.2K
LFEC10E-3F256C 195 -3 fpBGA 256 COM 10.2K
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LatticeECP Industrial (Continued)

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP20E-3FN672I 400 -3 Lead-Free fpBGA 672 IND 19.7K
LFECP20E-4FN672I 400 -4 Lead-Free fpBGA 672 IND 19.7K
LFECP20E-3FN484I 400 -3 Lead-Free fpBGA 484 IND 19.7K
LFECP20E-4FN484I 400 -4 Lead-Free fpBGA 484 IND 19.7K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP33E-3FN672I 496 -3 Lead-Free fpBGA 672 IND 32.8K
LFECP33E-4FN672I 496 -4 Lead-Free fpBGA 672 IND 32.8K
LFECP33E-3FN484I 360 -3 Lead-Free fpBGA 484 IND 32.8K
LFECP33E-4FN484I 360 -4 Lead-Free fpBGA 484 IND 32.8K
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