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Edge Clock Sources

Edge clock resources can be driven from a variety of sources at the same edge. Edge clock resources can be
driven from adjacent edge clock PIOs, primary clock PIOs, PLLs/DLLs and clock dividers as shown in Figure 2-12.
Figure 2-12. Edge Clock Sources
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MULT (Multiply)

MAC (Multiply, Accumulate)

MULTADDSUB (Multiply, Addition/Subtraction)
MULTADDSUBSUM (Multiply, Addition/Subtraction, Accumulate)

The number of elements available on each block depends in the width selected from the three available options x9,
x18, and x36. A number of these elements are concatenated for highly parallel implementations of DSP functions.
Table 2-7 shows the capabilities of the block.

Table 2-7. Maximum Number of Elements in a Block

Width of Multiply x9 x18 x36
MULT 8 4 1
MAC 2 2 —
MULTADDSUB 4 2 —
MULTADDSUBSUM 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 a shift register from previous operand registers. By selecting “dynamic operation” the following opera-
tions are possible:

* In the ‘Signed/Unsigned’ options the operands can be switched between signed and unsigned on every cycle.
¢ In the ‘Add/Sub’ option the Accumulator can be switched between addition and subtraction on every cycle.

* The loading of operands can switch between parallel and serial operations.
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By combining input blocks of the complementary PIOs and sharing some registers from output blocks, a gearbox
function can be implemented, which takes a double data rate signal applied to PIOA and converts it as four data
streams, IPOSOA, IPOS1A, IPOS0B and IPOS1B. Figure 2-29 shows the diagram using this gearbox function. For
more information about this topic, please see information regarding additional documentation at the end of this
data sheet.

The signal DDRCLKPOL controls the polarity of the clock used in the synchronization registers. It ensures ade-
quate timing when data is transferred from the DQS to the system clock domain. For further information about this
topic, see the DDR Memory section of this data sheet.

Figure 2-29. Input Register Block for Left, Right and Bottom Edges
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Figure 2-32. Output and Tristate Block, Top Edge
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Note: Simplified version does not show CE and SET/RESET details.

Tristate Register Block

The tristate register block provides the ability to register tri-state control signals from the core of the device before
they are passed to the sysl/O buffers. The block contains a register for SDR operation and an additional latch for
DDR operation. Figure 2-31 shows the diagram of the Tristate Register Block with the Output Block for the left, right
and bottom edges and Figure 2-32 shows the diagram of the Tristate Register Block with the Output Block for the
top edge.

In SDR mode, ONEG1 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, ONEG1 and OPOS1 are fed into registers on the positive edge of the clock. Then in
the next clock the registered OPOS1 is latched. A multiplexer running off the same clock cycle selects the correct
register for feeding to the output (D0).

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, one of the edge clocks (ECLK1/
ECLK2) and a DQS signal provided from the programmable DQS pin and provided to the input register block. The
clock can optionally be inverted.

DDR Memory Support

Certain PICs have additional circuitry to allow the implementation of high speed source synchronous and DDR
memory interfaces. The support varies by the edge of the device as detailed below.

Left and Right Edges

PICs on these edges have registered elements that support DDR memory interfaces. One of every 16 PIOs con-
tains a delay element to facilitate the generation of DQS signals. The DQS signal feeds the DQS bus that spans the
set of 16 P1Os. Figure 2-33 shows the assignment of DQS pins in each set of 16 PIOs.

Bottom Edge

PICs on the bottom edge have registered elements that support DDR memory interfaces. One of every 18 PIOs
contains a delay element to facilitate the generation of DQS signals. The DQS signal feeds the DQS bus that spans
the set of 18 PIOs. Figure 2-34 shows the assignment of DQS pins in each set of 18 PIOs.
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sysl/O Single-Ended DC Electrical Characteristics

Input/Output ViL ViH VoL Vou
Standard Min. (V) Max. (V) Min. (V) Max. (V) | Max. (V) Min. (V) IoL' (MA) | loy' (MA)
20, 16 -20, -16
0.4 V -0.4 Yo ’ ’
LVCMOS 3.3 0.3 0.8 2.0 3.6 ccio 12,8,4 | -12,-8,-4
02 |Vgoio-0.2 0.1 -0.1
20, 16 -20, -16
04 V -0.4 "o ) ’ ’
LVTTL -0.3 0.8 2.0 3.6 cclo 12,8,4 | -12,-8,-4
02 [Vgeio-02 0.1 -0.1
20, 16 -20, -16
0.4 V -0.4 Yo ’ ’
LVCMOS 2.5 -0.3 0.7 1.7 3.6 cclo 12,8,4 | -12,-8,-4
02 |Vogio-02 0.1 -0.1
16,12 -16, -12
0.4 V -0.4 co ’ ’
LVCMOS 1.8 -0.3 0.35 Voo | 0.65 Veeio 3.6 cclo 8,4 -8, -4
02 |Vgoio-0.2 0.1 -0.1
04 |[Vegio-0.4 8, 4 -8, -4
LVCMOS 1.5 -0.3 0.35 Voo | 0.65 Veeio 3.6
02 |Vogio- 02 0.1 -0.1
04 |[Vogio-0.4 6,2 -6, -2
LVCMOS 1.2 -0.3 0.35Vee | 0.65Vge 3.6
02 [Vgeio-02 0.1 -0.1
PCI -0.3 0.3Veoio | 05 Veoio 3.6 0.1 Voo 09 Veeo 15 -0.5
SSTL3 Class | -0.3 VREF -0.2 VREF +0.2 3.6 0.7 VCC|O -1.1 8 -8
SSTL3 Class Il -0.3 VREF -0.2 VREF +0.2 3.6 0.5 VCC|O -0.9 16 -16
7.6 -7.6
SSTL2 Class | 03 | VRgr-0.18 | VRgr+0.18| 36 054 [Veoio - 0.62 - -
15.2 -15.2
SSTL2 Class Il -0.3 VREF -0.18 VREF +0.18 3.6 0.35 VCC|O -0.43 20 20
SSTL18 Class | -0.3 | Vggr-0.125|Vpee +0.125| 3.6 04 |Veoio-04 6.7 -6.7
8 -8
SSTL18Class Il| 0.3  |Vggr-0.125 |VRer +0.125| 3.6 028 |Veoio-0.28 . =
4 -4
HSTL Class | -0.3 VHEF -0.1 VREF + 0.1 3.6 0.4 VCC|O -04 8 )
8 -8
HSTL18Class|| -0.3 VRer - 0.1 | Vggg +0.1 3.6 04  |Veoio-0.4 - -
HSTL18 Class Il -0.3 VREF -0.1 VREF + 0.1 3.6 0.4 VCC|O -04 16 -16

1. The average DC current drawn by 1/Os between GND connections, or between the last GND in an I/O bank and the end of an I/O bank, as
shown in the logic signal connections table shall not exceed n * 8mA, where n is the number of 1/Os between bank GND connections or
between the last GND in a bank and the end of a bank.
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RSDS

The LatticeECP2/M devices support differential RSDS standard. This standard is emulated using complementary
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The RSDS input standard is sup-
ported by the LVDS differential input buffer. The scheme shown in Figure 3-4 is one possible solution for RSDS
standard implementation. Resistor values in Figure 3-4 are industry standard values for 1% resistors.

Figure 3-4. RSDS (Reduced Swing Differential Signaling)
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~e)
(+/-5%) . Rs =294 ohms X
X (+/-1%) |
8mA D ® ®
| |
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1 1
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! (+/'1 c70) 1
8mA LI ® — - A
X Transmission line, :
I Zo = 100 ohm differential I
On-chip |  Off-chip Off-chip | On-chip
1 1
1 1

Table 3-5. RSDS DC Conditions'

Over Recommended Operating Conditions

Parameter Description Typical Units
Veeio Output Driver Supply (+/-5%) 2.50 \"
Zout Driver Impedance 20 Q
Rs Driver Series Resistor (+/-1%) 294 Q
Rp Driver Parallel Resistor (+/-1%) 121 Q
Rt Receiver Termination (+/-1%) 100 Q
VoH Output High Voltage 1.35 \"
VoL Output Low Voltage 1.15 Vv
Vobp Output Differential Voltage 0.20 \Y
Vem Output Common Mode Voltage 1.25 \"
ZpacK Back Impedance 101.5 Q
Ibc DC Output Current 3.66 mA

1. For input buffer, see LVDS table.
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Table 3-9. Channel Output Jitter - x20 Mode

Description Frequency Min. Typ. Max. Units
Deterministic 3.125 Gbps — 0.08 0.12 Ul, p-p
Random 3.125 Gbps — 0.27 0.51 ul, p-p
Total 3.125 Gbps — 0.35 0.59 Ul, p-p
Deterministic 2.5 Gbps — 0.09 0.19 Ul, p-p
Random 2.5 Gbps — 0.23 0.34 ul, p-p
Total 2.5 Gbps — 0.29 0.45 Ul, p-p
Deterministic 1.25 Gbps — 0.05 0.11 Ul, p-p
Random 1.25 Gbps — 0.16 0.22 ul, p-p
Total 1.25 Gbps — 0.20 0.28 ul, p-p

Note: Values are measured with PRBS 27-1, all channels operating, FPGA Logic active, I/Os around SERDES pins quiet, reference clock at

x20 mode.

Table 3-10. SERDES/PCS Latency Breakdown (Parallel Clock Cycle)

Item Description | Min. | Average | Max. | Fixed | Bypass Units
Transmit Data Latency
TH1 FPGA Bridge Transmit? 1 3 5 1 word clk
T2 8b10b Encoder — — — 2 1 word clk
T3 SERDES Bridge Transmit — — — 2 1 word clk
43 Serializer: 8-bit mode — — — 15 + A1 — Ul + ps
Serializer: 10-bit mode — — — 18 + A1 — Ul + ps
Receive Data Latency
R13 Deserializer: 8-bit mode — — — 10 + A2 — Ul + ps
Deserializer: 10-bit mode — — — 12 + A2 — Ul + ps
R2 SERDES Bridge Receive — — — 2 1 word clk
R3 Word Alignment 3.1 — 4 — 0 word clk
R4 8b10b Decoder — — — 1 1 word clk
R5 Clock Tolerance Compensation 7 15 23 1 word clk
R6 FPGA Bridge Receive? 1 3 5 1 word clk

1. PCS internal parallel clock. This clock rate is the same as rxfullclk.

2. FPGA Bridge latency varies by the upsample/downsample FIFO read/write. The numbers given are for the 8b10b interface. The
depth of the downsample/upsample FIFO is 4. The earliest read can be done after the write clock cycle (one clock) in downsample
FIFO. The latest read will be done after the FIFO is full (4 + 1 = 5). For the 16b20b interface, the numbers are doubled: min. = 2, max.
= 10. This latency depends on the internal FIFO flag operation.

3. A1 =-245ps,

A2 =700ps
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LFE2-6E/SE and LFE2-12E/SE Logic Signal Connections: 144 TQFP (Cont.)

LFE2-6E/SE LFE2-12E/12SE

Pin Pin/Pad Pin/Pad Dual

Number Function [Bank| Dual Function Differential Function |Bank Function Differential
46 NC 5 PB16B 5 BDQ15 C
47 GND - GND -
48 VCC VCC -
49 PB8A 5 PCLKT5_0/BDQ6 T PB26A 5 PCLKT5_0/BDQ24 T
50 PB8B 5 PCLKC5_0/BDQ6 C PB26B 5 PCLKC5_0/BDQ24 C
51 GND - GND -
52 PB13A 4 PCLKT4_0/BDQ15 T PB31A 4 PCLKT4_0/BDQ33 T
53 PB13B 4 PCLKC4_0/BDQ15 C PB31B 4 PCLKC4_0/BDQ33 C
54 VCC - VCC -
55 PB14A 4 BDQ15 T PB34A 4 BDQ33 T
56 PB14B 4 BDQ15 C PB34B 4 BDQ33 C
57 PB16A 4 BDQ15 T PB40A 4 BDQ42 T
58 PB16B 4 BDQ15 C PB40B 4 BDQ42 C
59 PB18A 4 BDQ15 T PB44A 4 BDQ42 T
60 PB18B 4 BDQ15 C PB44B 4 BDQ42 C
61 GND - GND -
62 PB20A 4 BDQ24 T PB48A 4 BDQ51 T
63 PB20B 4 BDQ24 C PB48B 4 BDQ51 C
64 VCCIO4 4 VCCIO4 4
65 PB22A 4 BDQ24 T PB50A 4 BDQ51 T
66 PB22B 4 BDQ24 C PB50B 4 BDQ51 C
67 PB24A 4 BDQS24 T PB52A 4 BDQ51 T
68 PB24B 4 BDQ24 C PB52B 4 BDQ51 C
69 PB26A 4 BDQ24 T PB54A 4 BDQ51 T
70 PB26B 4 BDQ24 C PB54B 4 BDQ51 C
71 PB28A 4 VREF2_4/BDQ24 T PB55A 4 VREF2_4/BDQ51 T
72 PB28B 4 VREF1_4/BDQ24 C PB55B 4 VREF1_4/BDQ51 C
73 CFG1 8 CFG1 8
74 CFG2 8 CFG2 8
75 PROGRAMN 8 PROGRAMN 8
76 INITN 8 INITN 8
77 CFGO 8 CFGO 8
78 CCLK 8 CCLK 8
79 DONE 8 DONE 8
80 PR29A 8 DO/SPIFASTN PR29A 8 DO/SPIFASTN
81 GND - GND -
82 PR26A 8 D6 PR26A 8 D6
83 VCC - VCC -
84 PR25B 8 D7/SPIDO C PR25B 8 D7/SPID0O C
85 VCCIO8 8 VCCIO8 8
86 PR25A 8 DI/CSSPION T PR25A 8 DI/CSSPION T
87 PR24B 8 DOUT/CSON C PR24B 8 DOUT/CSON C
88 PR24A 8 BUSY/SISPI T PR24A 8 BUSY/SISPI T
89 VCCIO3 3 VCCIO3 3
90 VCCAUX - VCCAUX -
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LFE2-6E/SE and LFE2-12E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-6E/SE LFE2-12E/SE
Ball Ball/Pad Ball/Pad
Number| Function |Bank| Dual Function Differential Function Bank| Dual Function Differential
F15 PR11B 2 RDQ10 C PR11B 2 RDQ10 C
G11 PR12B 2 RDQ10 C (LvDS)* PR12B 2 RDQ10 C (LVDS)*
F14 PR11A 2 RDQ10 T PR11A 2 RDQ10 T
VCCIO VCCIO2 2 VCCIO2 2
F12 PR12A 2 RDQ10 T (LVDS)* PR12A 2 RDQ10 T (LVDS)*
G14 PR10B 2 RDQ10 C (LVDS)* PR10B 2 RDQ10 C (LVDS)*
G13 PR10A 2 RDQS10 T (LVDS)* PR10A 2 RDQS10 T (LVDS)*
GND GNDIO2 - GNDIO2 -
F16 PR8B 2 RDQ10 C (LVDS)* PR8B 2 RDQ10 C (LvDS)*
F9 PR9B 2 RDQ10 C PR9B 2 RDQ10 C
E16 PR8A 2 RDQ10 T (LVDS)* PR8A 2 RDQ10 T (LVDS)*
F10 PR9A 2 RDQ10 T PR9A 2 RDQ10 T
VCCIO VCCIO2 2 VCCIO2 2
D16 PR7B 2 RDQ10 C PR7B 2 RDQ10 C
D15 PR7A 2 RDQ10 T PR7A 2 RDQ10 T
C15 PR4B 2 C (LVDS)* PR4B 2 C (LVDS)*
C16 PR5B 2 C PR5B 2 C
GND GNDIO2 - GNDIO2 -
D14 PR4A 2 T (LVDS)* PR4A 2 T (LVDS)*
B16 PR5A 2 T PR5A 2 T
F13 PR2B 2 VREF2_2 C (LvDS)* PR2B 2 VREF2_2 C (LVDS)*
VCCIO VCCIO2 2 VCCIO2 2
E13 PR2A 2 VREF1_2 T (LVDS)* PR2A 2 VREF1_2 T (LVDS)*
F11 PT28B 1 VREF2_1 C PT55B 1 VREF2_1 C
E11 PT28A 1 VREF1_1 T PT55A 1 VREF1_1 T
GND GNDIO1 - GNDIO1 -
A15 PT27B 1 C PT54B 1 C
E12 PT26B 1 C PT53B 1 C
B15 PT27A 1 T PT54A 1 T
VCCIO VCCIO1 1 VCCIO1 1
D12 PT26A 1 T PT53A 1 T
B14 PT25B 1 C PT52B 1 C
C14 PT24B 1 C PT51B 1 C
Al14 PT25A 1 T PT52A 1 T
D13 PT24A 1 T PT51A 1 T
C13 PT23B 1 C PT50B 1 C
GND GNDIO1 - GNDIO1 -
A13 PT22B 1 C PT49B 1 C
B13 PT23A 1 T PT50A 1 T
VCCIO VCCIO1 1 VCCIO1 1
A12 PT22A 1 T PT49A 1 T
B11 PT21B 1 C PT48B 1 C
D11 PT20B 1 C PT47B 1 C
A1l PT21A 1 T PT48A 1 T
C11 PT20A 1 T PT47A 1 T
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LFE2-20E/SE and LFE2-35E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2-20E/20SE LFE2-35E/35SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GND GNDIO1 - GNDIO1 -
C15 PT45B 1 o] PT45B 1 o]
A15 PT45A 1 T PT45A 1 T
A13 PT44B 1 C PT44B 1 C
B13 PT44A 1 T PT44A 1 T
VCCIO VCCIO1 1 VCCIO1 1
H17 PT43B 1 (¢} PT43B 1 (¢}
H15 PT43A 1 T PT43A 1 T
D13 PT42B 1 o] PT42B 1 o]
C14 PT42A 1 T PT42A 1 T
GND GNDIO1 - GNDIO1 -
G14 PT41B 1 o] PT41B 1 o]
E14 PT41A 1 T PT41A 1 T
A12 PT40B 1 o] PT40B 1 o]
B12 PT40A 1 T PT40A 1 T
VCCIO VCCIO1 1 VCCIO1 1
F14 PT39B 1 PCLKC1_0 C PT39B 1 PCLKC1_0 Cc
D14 PT39A 1 PCLKT1_0 T PT39A 1 PCLKT1_0 T
H16 XRES 1 XRES 1
H14 PT37B 0 PCLKCO_0 (¢} PT37B 0 PCLKCO_0 (¢}
GND GNDIOO - GNDIOO -
H13 PT37A 0 PCLKTO_0O T PT37A 0 PCLKTO_0 T
Al1 PT36B 0 o] PT36B 0 o]
B11 PT36A 0 T PT36A 0 T
Cc13 PT35B 0 o] PT35B 0 o]
VCCIO VCCIO0 0 VCCIO0 0
E13 PT35A 0 T PT35A 0 T
D12 PT34B 0 C PT34B 0 C
F13 PT34A 0 T PT34A 0 T
A10 PT33B 0 (¢} PT33B 0 (¢}
B10 PT33A 0 T PT33A 0 T
Cc12 PT32B 0 C PT32B 0 o]
GND GNDIOO - GNDIOO -
c10 PT32A 0 T PT32A 0 T
G13 PT31B 0 o] PT31B 0 o]
VCCIO VCCIO0 0 VCCIO0 0
H12 PT31A 0 T PT31A 0 T
A9 PT30B 0 o] PT30B 0 o]
B9 PT30A 0 T PT30A 0 T
E12 PT29B 0 C PT29B 0 C
G12 PT29A 0 T PT29A 0 T
A8 PT28B 0 (¢} PT28B 0 C
B8 PT28A 0 T PT28A 0 T
GND GNDIOO - GNDIOO -
E11 PT27B 0 o] PT27B 0 o]
C9 PT27A T PT27A T
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LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
D4 PT7B 0 o] PT7B 0 C
D3 PT7A 0 T PT7A 0 T
Cc2 PT6B 0 C PTeB 0 C
C1 PT6A 0 T PT6A 0 T
G8 PT5B 0 C PT5B 0 C
GND GNDIOO - GNDIOO -
G7 PT5A 0 T PT5A 0 T
E7 PT4B 0 C PT4B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
F7 PT4A 0 T PT4A 0 T
E6 PT3B 0 o] PT3B 0 C
E5 PT3A 0 T PT3A 0 T
G6 PT2B 0 VREF2_0 o] PT2B 0 VREF2_0 C
G5 PT2A 0 VREF1_0 T PT2A 0 VREF1_0 T
L12 VCC - VCC -
L13 VCC - VCC -
L14 VCC - VCC -
L15 VCC - VCC -
M11 VCC - VCC -
M12 VCC - VCC -
M15 VCC - VCC -
M16 VCC - VCC -
N11 VCC - VCC -
N16 VCC - VCC -
P11 VCC - VCC -
P16 VCC - VCC -
R11 VCC - VCC -
R12 VCC - VCC -
R15 VCC - VCC -
R16 VCC - VCC -
T12 VCC - VCC -
T13 VCC - VCC -
T14 VCC - VCC -
T15 VCC - VCC -
D11 VCCIOO0 0 VCCIOO0 0
D6 VCCIOO0 0 VCCIOO0 0
G9 VCCIOO0 0 VCCIOO0 0
K12 VCCIOO0 0 VCCIOO0 0
J12 VCCIOO0 0 VCCIOO0 0
D16 VCCIO1 1 VCCIO1 1
D21 VCCIO1 1 VCCIO1 1
G18 VCCIO1 1 VCCIO1 1
J15 VCCIO1 1 VCCIO1 1
K15 VCCIO1 1 VCCIO1 1
F23 VCCIO2 2 VCCIO2 2
J20 VCCIO2 2 VCCIO2 2
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LFE2M-20E/SE and LFE2M-35E/SE Logic Signal Connections: 256 fpBGA

LFE2M20E/SE LFE2M35E/SE

Ball Ball/Pad Ball/Pad Dual
Number Function Bank Dual Function Differential Function Bank Function Differential

A2 PL2A 7 LDQ6 T (LVDS)* PL2A 7 LDQ6 T (LVDS)*

B2 PL2B 7 LDQ6 C (LvDS)* PL2B 7 LDQ6 C(LVDS)*

D3 PL3A 7 LDQ6 T PL3A 7 LDQ6 T

c2 PL3B 7 LDQ6 Cc PL3B 7 LDQ6 Cc

E4 PL4A 7 LDQ6 T (LVDS)* PL4A 7 LDQ6 T (LVDS)*
VCCIO VCCIO7 7 VCCIO7 7

E5 PL4B 7 LDQ6 C (LvDS)* PL4B 7 LDQ6 C(LVDS)*

B1 PL5A 7 LDQ6 T PL5A 7 LDQ6 T

C1 PL5B 7 LDQ6 Cc PL5B 7 LDQ6 Cc

D2 PL6A 7 LDQS6 T (LVDS)* PL6A 7 LDQS6 T (LVDS)*
GNDIO GNDIO7 - GNDIO7 -

D1 PL6B 7 LDQ6 C (LvDS)* PL6B 7 LDQ6 C(LVDS)*

E1 PL7A 7 LDQ6 T PL7A 7 LDQ6 T

F1 PL7B 7 LDQ6 Cc PL7B 7 LDQ6 Cc
VCCIO VCCIO7 7 VCCIO7 7

F3 PL8A 7 LDQ6 T (LVDS)* PL8A 7 LDQ6 T (LVDS)*

F2 PL8B 7 LDQ6 C (LvDS)* PL8B 7 LDQ6 C(LVDS)*

F6 PL9A 7 VREF2_7/LDQ6 T PL9A 7 VREF2_7/LDQ6 T

F5 PL9B 7 VREF1_7/LDQ6 Cc PL9B 7 VREF1_7/LDQ6 Cc
GNDIO GNDIO7 - GNDIO7 -

G4 PL11A 7 LUMO_SPLLT_IN_A T (LVDS)* PL11A 7 LUMO_SPLLT_IN_A/LDQ15 T (LVDS)*

G3 PL11B 7 LUMO_SPLLC_IN_A C (LvDS)* PL11B 7 LUMO_SPLLC_IN_A/LDQ15 C(LVDS)*

G1 PL12A 7 LUMO_SPLLT_FB_A T PL12A 7 LUMO_SPLLT_FB_A/LDQ15 T

G2 PL12B 7 LUMO_SPLLC_FB_A Cc PL12B 7 LUMO_SPLLC_FB_A/LDQ15 C

H1 PL13A 7 T (LVDS)* PL13A 7 LDQ15 T (LVDS)*
VCCIO VCCIO7 7 VCCIO7 7

J1 PL13B 7 C (LvDS)* PL13B 7 LDQ15 C(LVDS)*

H2 PL14A 7 T PL14A 7 LDQ15 T

H3 PL14B 7 C PL14B 7 LDQ15 Cc
GNDIO GNDIO7 - GNDIO7 -
VCCIO VCCIO7 7 VCCIO7 7

G6 PL24A 7 LDQ22 T (LVDS)* PL34A 7 LDQ32 T (LVDS)*

Heé PL24B 7 LDQ22 C (LvDS)* PL34B 7 LDQ32 C(LVDS)*

J2 PL25A 7 PCLKT7_0/LDQ22 T PL35A 7 PCLKT7_0/LDQ32 T
GNDIO GNDIO7 - GNDIO7 -

K1 PL25B 7 PCLKC7_0/LDQ22 C PL35B 7 PCLKC7_0/LDQ32 Cc

H4 PL27A 6 PCLKT6_0 T (LVDS)* PL37A 6 PCLKT6_0 T (LVDS)*

H5 PL27B 6 PCLKC6_0 C (LVDS)* PL37B 6 PCLKC6_0 C(LVDS)*

J4 PL28A 6 VREF2_6 T PL38A 6 VREF2_6 T

K4 PL28B 6 VREF1_6 C PL38B 6 VREF1_6 (o]
VCCIO VCCIO6 6 VCCIO6 6

J6 PL31A 6 LLM1_SPLLT_IN_A T (LVDS)* PL41A 6 LLM2_SPLLT_IN_A T (LVDS)*
GNDIO GNDIO6 - GNDIO6 -

J5 PL31B 6 LLM1_SPLLC_IN_A C (LVDS)* PL41B 6 LLM2_SPLLC_IN_A C(LVDS)*

K3 PL32A 6 LLM1_SPLLT_FB_A T PL42A 6 LLM2_SPLLT_FB_A T

K2 PL32B 6 LLM1_SPLLC_FB_A o] PL42B 6 LLM2_SPLLC_FB_A C
VCCIO VCCIO6 6 VCCIO6 6
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
ui2 PB59B 4 BDQ60 C
GNDIO GNDIO4 -
AA12 PB60OA 4 BDQS60 T
Y12 PB60B 4 BDQ60 C
V12 PB61A 4 BDQ60 T
W12 PB61B 4 BDQ60 C
AB12 PB62A 4 BDQ60 T
AA13 PB62B 4 BDQ60 C
VCCIO VCCIO4 4
T12 PB63A 4 BDQ60 T
(K PB63B 4 BDQ60 C
V13 PB64A 4 BDQ60 T
T13 PB64B 4 BDQ60 C
GNDIO GNDIO4 -
AB13 PB65A 4 BDQ69 T
AB14 PB65B 4 BDQ69 C
ut14 PB66A 4 BDQ69 T
T14 PB66B 4 BDQ69 C
AA14 PB67A 4 BDQ69 T
VCCIO VCCIO4 4
Y14 PB67B 4 BDQ69 C
W14 PB68A 4 BDQ69 T
V14 PB68B 4 BDQ69 C
AB15 PB69A 4 BDQS69 T
GNDIO GNDIO4 -
AA15 PB69B 4 BDQ69 C
V15 PB70A 4 BDQ69 T
uis PB70B 4 BDQ69 C
AB16 PB71A 4 BDQ69 T
VCCIO VCCIO4 4
AA16 PB71B 4 BDQ69 C
AB17 PB72A 4 BDQ69 T
AA17 PB72B 4 BDQ69 C
GNDIO GNDIO4 -
w20 CFG2 8
V20 CFG1 8
V19 CFGO 8
V22 PROGRAMN 8
w22 CCLK 8
u18 INITN 8
u22 DONE 8
GNDIO GNDIO8 -
u20 WRITEN*** 8
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
C12 URC_SQ_VCCIB2 12
B12 URC_SQ_HDINN2 12 C
C11 URC_SQ_VCCRX2 12
A15 URC_SQ_HDOUTP2 12 T
C15 URC_SQ_VCCOB2 12
B15 URC_SQ_HDOUTN2 12 C
Ci14 URC_SQ_VCCTX2 12
B14 URC_SQ_HDOUTNS3 12 C
A13 URC_SQ_VCCOB3 12
Al14 URC_SQ_HDOUTP3 12 T
C13 URC_SQ_VCCTX3 12
B11 URC_SQ_HDINN3 12 C
B10 URC_SQ_VCCIB3 12
Al URC_SQ_HDINP3 12 T
c10 URC_SQ_VCCRX3 12
GNDIO GNDIOf1 -
VCCIO VCCIO1 1
E13 PT55B 1 C
D12 PT55A 1 T
GNDIO GNDIO1 -
A9 PT54B 1 C
A8 PT54A 1 T
A7 PT53B 1 C
A6 PT53A 1 T
VCCIO VCCIO1 1
E12 PT52B 1 C
F12 PT52A 1 T
A5 PT51B 1 C
A4 PT51A 1 T
GNDIO GNDIO1 -
B7 PT50B 1 C
B8 PT50A 1 T
G11 PT49B 1 C
E11 PT49A 1 T
VCCIO VCCIO1 1
D11 PT48B 1 VREF2_1 C
D10 PT48A 1 VREF1_1 T
G10 PT47B 1 PCLKC1_0 C
F11 PT47A 1 PCLKT1_0 T
G9 PT46B 0 PCLKCO_0 C
GNDIO GNDIOO
F9 PT46A 0 PCLKTO_O T
C9 PT45B 0 VREF2_0 C

4-163



am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
J11 VCC -
Ji12 VCC -
J13 VCC -
K14 VCC -
K9 VCC -
L14 VCC -
L9 VCC -
M14 VCC -
M9 VCC -
N14 VCC -
N9 VCC -
P10 VCC -
P11 VCC -
P12 VCC -
P13 VCC -
B5 VCCIOO0 0
B9 VCCIO0 0
E7 VCCIOO0 0
H9 VCCIOO0 0
D13 VCCIO1 1
E16 VCCIO1 1
H14 VCCIO1 1
E21 VCCIO2 2
G18 VCCIO2 2
J15 VCCIO2 2
K19 VCCIO2 2
N19 VCCIO3 3
P15 VCCIO3 3
T18 VCCIO3 3
Va1 VCCIO3 3
AA18 VCCIO4 4
R14 VCCIO4 4
V16 VCCIO4 4
W13 VCCIO4 4
AA5 VCCIO5 5
R9 VCCIO5 5
V7 VCCIO5 5
W10 VCCIO5 5
N4 VCCIO6 6
P8 VCCIO6 6
T5 VCCIO6 6
V2 VCCIO6 6
E2 VCCIO7 7
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LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA
(Cont.)

LFE2M50E/SE LFE2M70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
A21 URC_SQ_VCCOB3 12 URC_SQ_VCCOB3 | 12
A22 URC_SQ_HDOUTP3 12 T URC_SQ_HDOUTP3 | 12 T
C21 URC_SQ_VCCTX3 12 URC_SQ_VCCTX3 12
B19 URC_SQ_HDINN3 12 o] URC_SQ_HDINN3 12 C
B18 URC_SQ_VCCIB3 12 URC_SQ_VCCIB3 12
A19 URC_SQ_HDINP3 12 T URC_SQ_HDINP3 12 T
C18 URC_SQ_VCCRX3 12 URC_SQ_VCCRX3 | 12
D23 PT73B 1 o] PT82B 1 C
GNDIO GNDIO1 - GNDIO1 -
E21 PT73A 1 T PT82A 1 T
D26 PT72B 1 Cc PT81B 1 C
E26 PT72A 1 T PT81A 1 T
E23 PT71B 1 Cc PT80B 1 C
- - - VCCIO1 1
G22 PT71A 1 T PT80A 1 T
VCCIO VCCIOf 1 - -
D22 PT70B 1 o] PT79B 1 C
F21 PT70A 1 T PT79A 1 T
G18 PT69B 1 Cc PT78B 1 C
H18 PT69A 1 T PT78A 1 T
D20 PT68B 1 Cc PT77B 1 C
GNDIO GNDIO1 - GNDIO1 -
D21 PT68A 1 T PT77A 1 T
E20 PT67B 1 o] PT76B 1 C
E19 PT67A 1 T PT76A 1 T
D19 PT66B 1 C PT75B 1 C
VCCIO VCCIO1 1 VCCIO1 1
E18 PT66A 1 T PT75A 1 T
D18 PT65B 1 Cc PT74B 1 C
C17 PT65A 1 T PT74A 1 T
A17 PT64B 1 o] PT73B 1 C
B17 PT64A 1 T PT73A 1 T
GNDIO GNDIO1 - GNDIO1 -
VCCIO VCCIO1 1 VCCIO1 1
J18 NC - PT66B 1 C
J19 NC - PT66A 1 T
H17 NC - PT65B 1 C
J17 NC - PT65A 1 T
F18 NC - PT64B 1 C
F17 NC - PT64A 1 T
- - - GNDIO1 -
A16 PT54B 1 o] PT63B 1 C
B16 PT54A 1 T PT63A 1 T
G17 PT53B 1 o] PT62B 1 C
G16 PT53A 1 T PT62A 1 T
VCCIO VCCIO1 1 VCCIO1 1
H16 PT52B 1 o] PT61B 1 C
F16 PT52A 1 T PT61A 1 T
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
D2 PL9A 7 VREF2_7 T
D3 PL9B 7 VREF1_7 C
GNDIO GNDIO7 -
J8 PL11A 7 LUMO_SPLLT_IN_A/LDQ15 T (LVDS)*
H7 PL11B 7 LUMO_SPLLC_IN_A/LDQ15 C (LVDS)*
E3 PL12A 7 LUMO_SPLLT_FB_A/LDQ15 T
E4 PL12B 7 LUMO_SPLLC_FB_A/LDQ15 C
G6 PL13A 7 LDQ15 T (LVDS)*
F5 PL13B 7 LDQ15 C (LVDS)*
E2 PL14A 7 LDQ15 T
D1 PL14B 7 LDQ15 C
GNDIO GNDIO7 -
G5 PL15A 7 LDQS15 T (LVDS)*
G4 PL15B 7 LDQ15 C (LVDS)*
K7 PL16A 7 LDQ15 T
K8 PL16B 7 LDQ15 C
E1 PL17A 7 LDQ15 T (LVDS)*
F2 PL17B 7 LDQ15 C (LVDS)*
F1 PL18A 7 LDQ15 T
GNDIO GNDIO7 -
G3 PL18B 7 LDQ15 C
GNDIO GNDIO7 -
H5 PL25A 7 LDQ23 T (LVDS)*
H4 PL25B 7 LDQ23 C (LVDS)*
J5 PL26A 7 LDQ23 T
J4 PL26B 7 LDQ23 C
GNDIO GNDIO7 -
G2 PL28A 7 LDQ32 T (LVDS)*
G1 PL28B 7 LDQ32 C (LVDS)*
L9 PL29A 7 LDQ32 T
L7 PL29B 7 LDQ32 C
K6 PL30A 7 LDQ32 T (LVDS)*
K5 PL30B 7 LDQ32 C (LVDS)*
L8 PL31A 7 LDQ32 T
L6 PL31B 7 LDQ32 C
GNDIO GNDIO7 -
H3 PL32A 7 LDQS32 T (LVDS)*
H2 PL32B 7 LDQ32 C (LVDS)*
N8 PL33A 7 LDQ32 T
M9 PL33B 7 LDQ32 C
J3 PL34A 7 LDQ32 T (LVDS)*
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
u7 PL60A 6 VREF2_6/LDQ63 T
T8 PL60B 6 VREF1_6/LDQ63 C
R3 PL61A 6 LDQ63 T (LVDS)*
VCCIO VCCIO6 6
R2 PL61B 6 LDQ63 C (LVDS)*
R1 PL62A 6 LDQ63 T
T PL62B 6 LDQ63 C
GNDIO GNDIO6 -
VCCIO VCCIO6 6
T3 PL65A 6 LLM4_SPLLT_IN_A/LDQ63 T (LVDS)*
T2 PL65B 6 LLM4_SPLLC_IN_A/LDQ63 C (LVDS)*
U9 PL66A 6 LLM4_SPLLT_FB_A/LDQ63 T
us PL66B 6 LLM4_SPLLC_FB_A/LDQ63 C
GNDIO GNDIO6 -
us PL68A 6 LDQ72 T (LVDS)*
U4 PL68B 6 LDQ72 C (LVDS)*
V9 PL69A 6 LDQ72 T
V7 PL69B 6 LDQ72 C
VCCIO VCCIO6 6
u3 PL70A 6 LDQ72 T (LVDS)*
u2 PL70B 6 LDQ72 C (LvDS)*
V8 PL71A 6 LDQ72 T
ué6 PL71B 6 LDQ72 C
GNDIO GNDIO6 -
U1 PL72A 6 LDQS72 T (LVDS)*
V2 PL72B 6 LDQ72 C (LVDS)*
V5 PL73A 6 LDQ72 T
VCCIO VCCIO6 6
V6 PL73B 6 LDQ72 C
VA PL74A 6 LDQ72 T (LVDS)*
WA1 PL74B 6 LDQ72 C (LVDS)*
W5 PL75A 6 LDQ72 T
GNDIO GNDIO6 -
W6 PL75B 6 LDQ72 C
W3 PL77A 6 LDQ81 T (LVDS)*
w4 PL77B 6 LDQ81 C (LvDS)*
w2 PL78A 6 LDQ81 T
Y4 PL78B 6 LDQ81 C
Y1 PL79A 6 LDQ81 T (LVDS)*
VCCIO VCCIO6 6
Y2 PL79B 6 LDQ81 C (LVDS)*
Y5 PL80A 6 LDQ81 T
Y6 PL80B 6 LDQ81 C
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LFE2M70E/SE and LFE2M100E/SE Logic Signal Connections: 1152 fpBGA
(Cont.)

LFE2M70E/SE LFE2M100E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
P31 NC - PR39B 2 C (LvDS)*
P32 NC - PR39A 2 T (LVDS)*
R25 NC - PR38B 2 C
- - - VCCIO2 2
T24 NC - PR38A 2 T
N34 NC - PR37B 2 C (LvDS)*
N33 NC - PR37A 2 T (LVDS)*
GNDIO GNDIO2 - GNDIO2 -
M34 PR31B 2 RDQ28 C PR35B 2 RDQ32 C
M33 PR31A 2 RDQ28 T PR35A 2 RDQ32 T
- - - GNDIO2 -
R24 PR30B 2 RDQ28 C (LvDS)* PR34B 2 RDQ32 C (LvDS)*
P24 PR30A 2 RDQ28 T (LVDS)* PR34A 2 RDQ32 T (LVDS)*
N30 PR29B 2 RDQ28 C PR33B 2 RDQ32 C
M29 PR29A 2 RDQ28 T PR33A 2 RDQ32 T
VCCIO VCCIO2 2 VCCIO2 2
N28 PR28B 2 RDQ28 C (LvDS)* PR32B 2 RDQ32 C (LvDS)*
N29 PR28A 2 RDQS28 T (LVDS)* PR32A 2 RDQS32 T (LVDS)*
N24 PR27B 2 RDQ28 C PR31B 2 RDQ32 C
GNDIO GNDIO2 - GNDIO2 -
N25 PR27A 2 RDQ28 T PR31A 2 RDQ32 T
M28 PR26B 2 RDQ28 C (LvDS)* PR30B 2 RDQ32 C (LvDS)*
M27 PR26A 2 RDQ28 T (LVDS)* PR30A 2 RDQ32 T (LVDS)*
L27 PR25B 2 RDQ28 C PR29B 2 RDQ32 C
VCCIO VCCIO2 2 VCCIO2 2
M26 PR25A 2 RDQ28 T PR29A 2 RDQ32 T
M32 PR24B 2 RDQ28 C (LVDS)* PR28B 2 RDQ32 C (LvDS)*
M31 PR24A 2 RDQ28 T (LVDS)* PR28A 2 RDQ32 T (LVDS)*
GNDIO GNDIO2 - GNDIO2 -
- - - VCCIO2 2
L34 PR22B 2 C PR22B 2 RDQ23 Cc
L33 PR22A 2 T PR22A 2 RDQ23 T
L32 PR21B 2 C (LvDS)* PR21B 2 RDQ23 C (LvDS)*
L31 PR21A 2 T (LVDS)* PR21A 2 RDQ23 T (LVDS)*
VCCIO VCCIO2 2 VCCIO2 2
L28 PR20B 2 C PR20B 2 RDQ23 C
L29 PR20A 2 T PR20A 2 RDQ23 T
M30 PR19B 2 C (LvDS)* PR19B 2 RDQ23 C (LvDS)*
L30 PR19A 2 T (LVDS)* PR19A 2 RDQ23 T (LVDS)*
K34 PR18B 2 RDQ15 C PR18B 2 RDQ15 C
K33 PR18A 2 RDQ15 T PR18A 2 RDQ15 T
GNDIO GNDIO2 - GNDIO2 -
K30 PR17B 2 RDQ15 C (LvDS)* PR17B 2 RDQ15 C (LvDS)*
K29 PR17A 2 RDQ15 T (LVDS)* PR17A 2 RDQ15 T (LVDS)*
J34 PR16B 2 RDQ15 C PR16B 2 RDQ15 C
J33 PR16A 2 RDQ15 T PR16A 2 RDQ15 T
VCCIO VCCIO2 2 VCCIO2 2
J32 PR15B 2 RDQ15 C (LvDS)* PR15B 2 RDQ15 C (LvDS)*
J31 PR15A 2 RDQS15 T (LVDS)* PR15A 2 RDQS15 T (LVDS)*
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LFE2M70E/SE and LFE2M100E/SE Logic Signal Connections: 1152 fpBGA

(Cont.)

LFE2M70E/SE LFE2M100E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

F21 GND - GND -
G31 GND - GND -
G4 GND - GND -
J12 GND - GND -
J16 GND - GND -
J19 GND - GND -
J23 GND - GND -
K27 GND - GND -
K31 GND - GND -
K4 GND - GND -
K8 GND - GND -
M16 GND - GND -
M17 GND - GND -
M18 GND - GND -
M19 GND - GND -
N16 GND - GND -
N17 GND - GND -
N18 GND - GND -
N19 GND - GND -
N26 GND - GND -
N31 GND - GND -
N4 GND - GND -
N9 GND - GND -
R16 GND - GND -
R17 GND - GND -
R18 GND - GND -
R19 GND - GND -
T12 GND - GND -
T13 GND - GND -
T15 GND - GND -
T16 GND - GND -
T17 GND - GND -
T18 GND - GND -
T19 GND - GND -
T20 GND - GND -
T22 GND - GND -
T23 GND - GND -
T26 GND - GND -
T31 GND - GND -
T4 GND - GND -
T9 GND - GND -
u12 GND - GND -
U13 GND - GND -
u15 GND - GND -
u16 GND - GND -
u17 GND - GND -
u18 GND - GND -
u19 GND - GND -
uU20 GND - GND -
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