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PFU Blocks

The core of the LatticeECP2/M device consists of PFU blocks, which are provided in two forms, the PFU and PFF.
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 remain-
der of this 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 50 inputs and 23 outputs associated with each PFU block.

Figure 2-3. PFU Diagram
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Slice 0 through Slice 2 contain two LUT4s feeding two registers, whereas Slice 3 contains two LUT4s only. For
PFUs, Slice 0 and Slice 2 can also be configured as distributed memory, a capability not available in the PFF.
Table 2-1 shows the capability of the slices in both PFF and PFU blocks along with the operation modes they
enable. In addition, each PFU contains some 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 synchro-
nous/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 triggered or
level sensitive clocks.

Table 2-1. Resources and Modes Available per Slice

PFU BLock PFF Block

Slice Resources Modes Resources Modes

Slice 0 2 LUT4s and 2 Registers | Logic, Ripple, RAM, ROM | 2 LUT4s and 2 Registers Logic, Ripple, ROM
Slice 1 2 LUT4s and 2 Registers Logic, Ripple, ROM 2 LUT4s and 2 Registers Logic, Ripple, ROM
Slice 2 2 LUT4s and 2 Registers | Logic, Ripple, RAM, ROM | 2 LUT4s and 2 Registers Logic, Ripple, ROM
Slice 3 2 LUT4s Logic, ROM 2 LUT4s Logic, ROM

Slices 0, 1 and 2 have 14 input signals: 13 signals from routing and one from the carry-chain (from the adjacent
slice or PFU). There are seven outputs: six to routing and one to carry-chain (to the adjacent PFU). Slice 3 has 13
input signals from routing and four signals to routing. Table 2-2 lists the signals associated with Slice 0 to Slice 2.
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Absolute Maximum Ratings" 23

Supply Voltage Ve« v v vovee v -0.5t0 1.32V
Supply Voltage Vocaux - -+« v v vvveevnnn -0.5 to 3.75V
Supply Voltage Vegy o vvvvvv oo -0.5 to 3.75V
Output Supply Voltage Vegio -+ -2 oo - -0.510 3.75V
Input or I/O Tristate Voltage Applied*. . . . .. -0.5t0 3.75V
Storage Temperature (Ambient) ......... -65 to 150°C
Junction Temperature (Tj) . ................. +125°C

1. Stress above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
2. Compliance with the Lattice Thermal Management document is required.

3. All voltages referenced to

4. Overshoot and undershoot of -2V to (V|yuax + 2) volts is permitted for a duration of <20ns.

GND.

Recommended Operating Conditions’
Symbol Parameter Min. Max. Units

Ve *® Core Supply Voltage 1.14 1.26 \%
Veeaux" 2 *? Auxiliary Supply Voltage 3.135 3.465 \Y
VeepLL PLL Supply Voltage 1.14 1.26 \
Veeio'2* /O Driver Supply Voltage 1.14 3.465 \Y
Veed! Supply Voltage for IEEE 1149.1 Test Access Port 1.14 3.465 \Y
tycom Junction Temperature, Commercial Operation 0 85 °C
tIND Junction Temperature, Industrial Operation -40 100 °C
SERDES External Power Supply (For LatticeECP2M Family Only)
y Input Buffer Power Supply (1.2V) 1.14 1.26 \Y

ceis Input Buffer Power Supply (1.5V) 1425 | 1.575 v
Y Output Buffer Power Supply (1.2V) 1.14 1.26 \Y

ccoB Output Buffer Power Supply (1.5V) 1.425 1.575 Vv
Veeauxas Termination Resistor Switching Power Supply 3.135 3.465 \
Veerx’ Receive Power Supply 1.14 1.26 \Y
Veery’ Transmit Power Supply 1.14 1.26 \

© 2013 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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LatticeECP2 Supply Current (Standby)"*3*

Over Recommended Operating Conditions

Symbol Parameter Device Typ.® Units
ECP2-6 10 mA
ECP2-12 20 mA
lec Core Power Supply Current ECP2-20 30 mA
ECP2-35 50 mA
ECP2-50 70 mA
ECP2-70 100 mA
ECP2-6 24 mA
ECP2-12 24 mA
lccaux Auxiliary Power Supply Current ECP2-20 24 mA
ECP2-35 24 mA
ECP2-50 24 mA
ECP2-70 24 mA
lccaPLL GPLL Power Supply Current (per GPLL) ECP2-35, -50, -70 Only 0.5 mA
lccspLL GPLL Power Supply Current (per SPLL) ECP2-35, -50, -70 Only 0.5 mA
ECP2-6 2 mA
ECP2-12 2 mA
lccio Bank Power Supply Current (Per Bank) ECP2-20 2 mA
ECP2-35 2 mA
ECP2-50 2 mA
ECP2-70 2 mA
lecy VCCJ Power Supply Current All Devices 3 mA

1. For further information about supply current, please see the list of additional technical documentation at the end of this data sheet.
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vg o or GND.

3. Frequency OMHz.

4. Pattern represents a “blank” configuration data file.

5. Ty =25°C, power supplies at normal voltage.
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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)

VCCIO = 2.5V ! !
~e)
(+/-5%) . Rs =294 ohms X
X (+/-1%) |
8mA D ® ®
| |
VCCIO = 2.5V, Rp=121ohms  Rr=100 ohms |
1 1
|(+/-5%) | Rs =294 ohms (+/-1%) (+/-1%) |
! (+/'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.

3-15



= LATTICE

DC and Switching Characteristics
LatticeECP2/M Family Data Sheet

LatticeECP2/M Internal Switching Characteristics’

Over Recommended Operating Conditions

-7 -6 -5

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) — 0.180 — 0.198 — 0.216 ns
tLuTe_PFU LUT6 delay (A to D inputs to OFX output) — 0.304 — 0.331 — 0.358 ns
tLsR_PFU \n’:‘,gltj/geset to output of PFU (Asynchro- . 0.600 . 0.655 . 0.711 ns
tsum_PFuU Clock to Mux (M0,M1) Input Setup Time 0.128 — 0.129 — 0.129 — ns
tum_PFU Clock to Mux (MO,M1) Input Hold Time -0.051 — -0.049 — -0.046 — ns
tsup_pFu Clock to D input setup time 0.061 — 0.071 — 0.081 — ns
tup_pFU Clock to D input hold time 0.002 — 0.003 — 0.003 — ns
toKeq PFU gt(i)grlﬁ)to Q delay, (D-type Register Configu-| 0.285 . 0.309 . 0.333 ns
PFU Dual Port Memory Mode Timing
tcoram_PFU Clock to Output (F Port) — 0.902 — 1.083 — 1.263 ns
tSUDATA_PFU Data Setup Time -0.172 — -0.205 — -0.238 — ns
tHDATA_PFU Data Hold Time 0.199 — 0.235 — 0.271 — ns
tSUADDR_PFU Address Setup Time -0.245 — -0.284 — -0.323 — ns
tHADDR_PFU Address Hold Time 0.246 — 0.285 — 0.324 — ns
tSUWREN_PFU Write/Read Enable Setup Time -0.122 — -0.145 — -0.168 — ns
tHWREN_PFU Write/Read Enable Hold Time 0.132 — 0.156 — 0.180 — ns
PIC Timing
PIO Input/Output Buffer Timing
tin_pio Input Buffer Delay (LVCMOS25) — 0.613 — 0.681 — 0.749 ns
tout_Pio Output Buffer Delay (LVCMOS25) — 1.115 — 1.115 — 1.343 ns
IOLOGIC Input/Output Timing
tsul IO glgléL;Register Setup Time (Data Before 0.596 . 0.645 . 0694 . ns
. pio glgléL;Register Hold Time (Data after 20570 . 0.614 . -0.658 . ns
tcoo_prio Output Register Clock to Output Delay — 0.61 — 0.66 — 0.72 ns
tsuce_rio Input Register Clock Enable Setup Time 0.032 — 0.037 — 0.041 — ns
tHce_ PO Input Register Clock Enable Hold Time -0.022 — -0.025 — -0.028 — ns
tsuLsr_Pio Set/Reset Setup Time 0.184 — 0.201 — 0.217 — ns
tHLSR_PIO Set/Reset Hold Time -0.080 — -0.086 — -0.093 — ns
EBR Timing
tco E8R gl;:k (Read) to output from Address or . 251 . 275 . .99 ns
tco0, EBR glé);il;t(evr\lrlte) to output from EBR output . 0.33 . 0.36 . 0.39 ns
tsubATA_EBR Setup Data to EBR Memory -0.157 — -0.181 — -0.205 — ns
tHDATA_EBR Hold Data to EBR Memory 0.173 — 0.195 — 0.217 — ns
tsUADDR_EBR Setup Address to EBR Memory -0.115 — -0.130 — -0.145 — ns
tHADDR_EBR Hold Address to EBR Memory 0.138 — 0.155 — 0.172 — ns
tSUWREN_EBR Setup Write/Read Enable to PFU Memory | -0.128 — -0.149 — -0.170 — ns
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LatticeECP2/M Family Timing Adders® 23 (Continued)

Over Recommended Operating Conditions

Buffer Type Description -7 -6 -5 Units
LVCMOS25_4mA LVCMOS 2.5 4mA drive, slow slew rate 2.18 2.26 2.33 ns
LVCMOS25_8mA LVCMOS 2.5 8mA drive, slow slew rate 2.19 2.35 2.51 ns
LVCMOS25_12mA LVCMOS 2.5 12mA drive, slow slew rate 1.50 1.66 1.82 ns
LVCMOS25_16mA LVCMOS 2.5 16mA drive, slow slew rate 1.60 1.59 1.58 ns
LVCMOS25_20mA LVCMOS 2.5 20mA drive, slow slew rate 1.43 1.39 1.34 ns
LVCMOS18_4mA LVCMOS 1.8 4mA drive, slow slew rate 2.22 2.27 2.32 ns
LVCMOS18_8mA LVCMOS 1.8 8mA drive, slow slew rate 1.93 2.08 2.23 ns
LVCMOS18_12mA LVCMOS 1.8 12mA drive, slow slew rate 1.43 1.51 1.58 ns
LVCMOS18_16mA LVCMOS 1.8 16mA drive, slow slew rate 1.47 1.46 1.45 ns
LVCMOS15_4mA LVCMOS 1.5 4mA drive, slow slew rate 2.32 2.38 2.43 ns
LVCMOS15_8mA LVCMOS 1.5 8mA drive, slow slew rate 1.84 1.98 2.12 ns
LVCMOS12_2mA LVCMOS 1.2 2mA drive, slow slew rate 2.52 2.63 2.74 ns
LVCMOS12_6mA LVCMOS 1.2 6mA drive, slow slew rate 1.69 1.83 1.96 ns
PCI33 PCI33 0.04 0.04 0.04 ns

1. Timing Adders are characterized but not tested on every device.

2. LVCMOS timing measured with the load specified in Switching Test Condition table.

3. All other standards tested according to the appropriate specifications.

4. These timing adders are measured with the recommended resistor values.

Timing v.A 0.11
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LatticeECP2 Pin Information Summary, LFE2-50 and LFE2-70 (Cont.)

LFE2-50 LFE2-70
Pin Type 484 fpBGA 672 fpBGA 672 fpBGA 900 fpBGA

Bank0 0 0 0 0

Bank1 0 0 0 0

Bank2 2 3 3 4

. Bank3 0 3 3 3
/I-B\\;illl(?ble DDR-Interfaces per I/0 Bankd 3 2 2 2
Bank5 3 4 4 5

Bank6 1 4 4 4

Bank7 2 3 3 4

Bank8 0 0 0 0

Bank0 0 0 0 0

Bank1 0 0 0 0

Bank2 0 0 0 0

Bank3 0 0 0 0

PCI Capable I/Os per Bank Bank4 46 62 62 72
Bank5 46 68 68 80

Bank6 0 0 0 0

Bank7 0 0 0 0

Bank8 0 0 0 0

1. Minimum requirement to implement a fully functional 8-bit wide DDR bus. Available DDR interface consists of at least 12 I/Os (1 DQS + 1
DQSB + 8 DQs + 1 DM + Bank VREF1).
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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
R12 GND - GND -
R5 GND - GND -
T GND - GND -
T16 GND - GND -

* Supports true LVDS. Other differential signals must be emulated with external resistors.
** These dedicated input pins can be used for GPLLs or GDLLs within the respective quadrant.

Note: VCCIO and GND pads are used to determine the average DC current drawn by 1/0Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/O bank and the end of an I/O bank. The substrate pads listed in the Pin Table do not necessarily have a one to one
connection with a package ball or pin.
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA
(Cont.)

LFE2-12E/12SE LFE2-20E/20SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
M6 PL15B 6 PCLKC6_0 C (LvDS)* PL21B 6 PCLKC6_0/LDQ25 C (LvDS)*
M3 PL16A 6 VREF2_6 T PL22A 6 VREF2_6/LDQ25 T
GNDIO GNDIO6 - - -
M4 PL16B 6 VREF1_6 C PL22B 6 VREF1_6/LDQ25 C
- - - VCCIO6 6
N1 NC - PL24A 6 LDQ25 T
M2 NC - PL23A 6 LDQ25 T (LVDS)*
N2 NC - PL24B 6 LDQ25 C
M1 NC - PL23B 6 LDQ25 C (LVDS)*
- - - GNDIO -
N3 NC - PL25A 6 LDQS25 T (LVDS)*
N5 NC - PL26A 6 LDQ25 T
N4 NC - PL25B 6 LDQ25 C (LvDS)*
- - - VCCIO6 6
P5 NC - PL26B 6 LDQ25 C
P1 PL17A 6 | LLMO_GDLLT_IN_A**| T (LVDS)* PL27A 6 | LLMO_GDLLT_IN_A**/LDQ25 | T (LVDS)*
P2 PL17B 6 |LLMO_GDLLC_IN_A**| C (LVDS)* PL27B 6 | LLMO_GDLLC_IN_A**/LDQ25 | C (LVDS)*
P4 PL18A 6 LLMO_GDLLT_FB_A T PL28A 6 LLMO_GDLLT_FB_A/LDQ25 T
- - - GNDIO -
R4 PL18B 6 LLMO_GDLLC_FB_A C PL28B 6 LLMO_GDLLC_FB_A/LDQ25 C
P6 LLMO_PLLCAP| 6 LLMO_PLLCAP| 6
R1 PL20A 6 | LLMO_GPLLT_IN_A**| T (LVDS)* PL30A 6 LLMO_GPLLT_IN_A**/LDQ34 | T (LVDS)*
GNDIO GNDIO6 - - -
R3 PL21A 6 LLMO_GPLLT_FB_A T PL31A 6 LLMO_GPLLT_FB_A/LDQ34 T
R2 PL20B 6 |LLMO_GPLLC_IN_A**| C (LVDS)* PL30B 6 LLMO_GPLLC_IN_A/LDQ34 | C (LVDS)*
T4 PL21B 6 LLMO_GPLLC_FB_A C PL31B 6 LLMO_GPLLC_FB_A/LDQ34 C
T5 PL23A 6 T PL33A 6 LDQ34 T
VCCIO VCCIO6 6 VCCIO6 6
T PL22A 6 T (LVDS)* PL32A 6 LDQ34 T (LVDS)*
T3 PL23B 6 C PL33B 6 LDQ34 C
T2 PL22B 6 C (LVvDS)* PL32B 6 LDQ34 C (LVDS)*
GNDIO GNDIO6 - GNDIO6 -
- - - VCCIO6 6
"2l PL25A 6 LDQ28 T PL39A 6 LDQ42 T
- - - GNDIO -
V2 PL25B 6 LDQ28 C PL39B 6 LDQ42 C
U1 PL24A 6 LDQ28 T (LVDS)* PL38A 6 LDQ42 T (LVDS)*
u3 PL27A 6 LDQ28 T PL41A 6 LDQ42 T
VCCIO VCCIO6 6 VCCIO6 6
U2 PL24B 6 LDQ28 C (LVDS)* PL38B 6 LDQ42 C (LVDS)*
U4 PL27B 6 LDQ28 C PL41B 6 LDQ42 C
R6 PL26A 6 LDQ28 T (LVDS)* PL40A 6 LDQ42 T (LVDS)*
R7 PL29A 6 LDQ28 T PL43A 6 LDQ42 T
GNDIO GNDIO6 - GNDIO -

4-48



= LATTICE

Pinout Information
LatticeECP2/M Family Data Sheet

LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA

(Cont.)
LFE2-12E/12SE LFE2-20E/20SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

J9 GND - GND -
K10 GND - GND -
K11 GND - GND -
K12 GND - GND -
K13 GND - GND -
K15 GND - GND -
K8 GND - GND -
L10 GND - GND -
L11 GND - GND -
L12 GND - GND -
L13 GND - GND -
L15 GND - GND -
L8 GND - GND -
M10 GND - GND -
M11 GND - GND -
M12 GND - GND -
M13 GND - GND -
M15 GND - GND -
M8 GND - GND -
N10 GND - GND -
N11 GND - GND -
N12 GND - GND -
N13 GND - GND -
N15 GND - GND -
N8 GND - GND -
P14 GND - GND -
P20 GND - GND -
P3 GND - GND -
P9 GND - GND -
R10 GND - GND -
R11 GND - GND -
R12 GND - GND -
R13 GND - GND -
u17 GND - GND -
ué GND - GND -
w2 GND - GND -
W21 GND - GND -
Y14 GND - GND -
Y9 GND - GND -
H6 NC - NC -
J6 NC - NC -
H3 NC - NC -
H2 NC - NC -
H17 NC - NC -
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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
GND GNDIO5 - GNDIO5 -
W10 PB20A 5 BDQ24 T PB29A 5 BDQ33 T
Y10 PB20B 5 BDQ24 C PB29B 5 BDQ33 C
W11 PB21A 5 BDQ24 T PB30A 5 BDQ33 T
AA10 PB21B 5 BDQ24 C PB30B 5 BDQ33 C
AC8 PB22A 5 BDQ24 T PB31A 5 BDQ33 T
AD8 PB22B 5 BDQ24 (¢} PB31B 5 BDQ33 C
VCCIO VCCIO5 5 VCCIO5 5
AB8 PB23A 5 BDQ24 T PB32A 5 BDQ33 T
AB10 PB23B 5 BDQ24 C PB32B 5 BDQ33 C
GND GNDIO5 - GNDIO5 -
AE6 PB24A 5 BDQS24 T PB33A 5 BDQS33 T
AF6 PB24B 5 BDQ24 C PB33B 5 BDQ33 C
AA11 PB25A 5 BDQ24 T PB34A 5 BDQ33 T
AC9 PB25B 5 BDQ24 C PB34B 5 BDQ33 C
AB9 PB26A 5 BDQ24 T PB35A 5 BDQ33 T
AD9 PB26B 5 BDQ24 C PB35B 5 BDQ33 C
VCCIO VCCIO5 5 VCCIO5 5
Y11 PB27A 5 BDQ24 T PB36A 5 BDQ33 T
AB11 PB27B 5 BDQ24 (¢} PB36B 5 BDQ33 C
AE7 PB28A 5 BDQ24 T PB37A 5 BDQ33 T
AF7 PB28B 5 BDQ24 C PB37B 5 BDQ33 C
GND GNDIO5 - GNDIO5 -
AC10 PB29A 5 BDQ33 T PB38A 5 BDQ42 T
AD10 PB29B 5 BDQ33 C PB38B 5 BDQ42 C
AA12 PB30A 5 BDQ33 T PB39A 5 BDQ42 T
W12 PB30B 5 BDQ33 C PB39B 5 BDQ42 C
AB12 PB31A 5 BDQ33 T PB40A 5 BDQ42 T
VCCIO VCCIO5 5 VCCIO5 5
Y12 PB31B 5 BDQ33 (¢} PB40B 5 BDQ42 C
AD12 PB32A 5 BDQ33 T PB41A 5 BDQ42 T
AC12 PB32B 5 BDQ33 (¢} PB41B 5 BDQ42 C
AC13 PB33A 5 BDQS33 T PB42A 5 BDQS42 T
GND GNDIO5 - GNDIO5 -
AA13 PB33B 5 BDQ33 C PB42B 5 BDQ42 C
AD13 PB34A 5 BDQ33 T PB43A 5 BDQ42 T
AC14 PB34B 5 BDQ33 C PB43B 5 BDQ42 C
AES8 PB35A 5 BDQ33 T PB44A 5 BDQ42 T
VCCIO VCCIO5 5 VCCIO5 5
AF8 PB35B 5 BDQ33 C PB44B 5 BDQ42 C
AB15 PB36A 5 BDQ33 T PB45A 5 BDQ42 T
Y13 PB36B 5 BDQ33 (¢} PB45B 5 BDQ42 C
AE9 PB37A 5 BDQ33 T PB46A 5 BDQ42 T
GND GNDIO5 - GNDIO5 -
AF9 PB37B 5 BDQ33 C PB46B 5 BDQ42 C
W13 PB38A BDQ42 T PB47A BDQ51 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
A7 PT35B 0 o] PT44B 0 C
B7 PT35A 0 T PT44A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F12 PT34B 0 C PT43B 0 C
D10 PT34A 0 T PT43A 0 T
H11 PT33B 0 (¢} PT42B 0 C
G11 PT33A 0 T PT42A 0 T
GND GNDIOO - GNDIOO -
A6 PT32B 0 o] PT41B 0 C
B6 PT32A 0 T PT41A 0 T
D8 PT31B 0 o] PT40B 0 C
C8 PT31A 0 T PT40A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F11 PT30B 0 o] PT39B 0 C
E10 PT30A 0 T PT39A 0 T
E9 PT29B 0 C PT38B 0 C
D9 PT29A 0 T PT38A 0 T
G10 PT28B 0 (¢} PT37B 0 C
GND GNDIOO - GNDIOO -
H10 PT28A 0 T PT37A 0 T
A5 PT27B 0 o] PT36B 0 C
B5 PT27A 0 T PT36A 0 T
Cc7 PT26B 0 o] PT35B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
D7 PT26A 0 T PT35A 0 T
E8 PT25B 0 o] PT34B 0 C
F10 PT25A 0 T PT34A 0 T
F8 PT24B 0 C PT33B 0 C
H9 PT24A 0 T PT33A 0 T
C5 PT23B 0 o] PT32B 0 C
GND GNDIOO - GNDIOO -
D5 PT23A 0 T PT32A 0 T
B4 PT22B 0 PT31B 0
VCCIO VCCIOO0 0 VCCIOO0 0
GND GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
GND GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
C4 PT10B 0 C PT10B 0 C
GND GNDIOO - GNDIOO -
C3 PT10A 0 T PT10A 0 T
A4 PT9B 0 (¢} PT9B 0 C
A3 PT9A 0 T PT9A 0 T
B3 PT8B 0 o] PT8B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
B2 PT8A 0 T PT8A 0 T
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am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
AB24 PR87B 8 D3 C
GND GNDIO4 -
AB23 PR87A 8 D4 T
AB25 PR86B 8 D5 C
AB26 PR86A 8 D6 T
AC27 PR85B 8 D7/SPIDO C
VCCIO VCCIO8 8
AB27 PR85A 8 DI/CSSPION T
AD29 PR84B 8 DOUT/CSON C
AD30 PR84A 8 BUSY/SISPI T
AA25 PR83B 3 RDQ80 C
GND GNDIO3 -
AA23 PR83A 3 RDQ80 T
AC29 PR82B 3 RDQ80 C (LVDS)*
AC30 PR82A 3 RDQ80 T (LVDS)*
AA26 PR81B 3 RDQ80 C
VCCIO VCCIO3 3
AA24 PR81A 3 RDQ80 T
AB29 PR80B 3 RDQ80 C (LVDS)*
AB30 PR80A 3 RDQS80 T (LVDS)*
GND GNDIO3 -
Y23 PR79B 3 RDQ80 C
Y25 PR79A 3 RDQ80 T
AA27 PR78B 3 RDQ80 C (LvDS)*
AA28 PR78A 3 RDQ80 T (LVDS)*
VCCIO VCCIO3 3
Y24 PR77B 3 RLMO_GPLLC_FB_A/RDQ80 C
Y26 PR77A 3 RLMO_GPLLT_FB_A/RDQ80 T
AA29 PR76B 3 RLMO_GPLLC_IN_A**/RDQ80 C (LVDS)*
AA30 PR76A 3 RLMO_GPLLT_IN_A**/RDQ80 T (LVDS)*
R22 RLMO_PLLCAP 3
w23 PR74B 3 RLMO_GDLLC_FB_A/RDQ71 C
w25 PR74A 3 RLMO_GDLLT_FB_A/RDQ71 T
GND GNDIO3 -
Y27 PR73B 3 RLMO_GDLLC_IN_A**/RDQ71 C (LVDS)*
Y28 PR73A 3 RLMO_GDLLT_IN_A**/RDQ71 T (LVDS)*
w24 PR72B 3 RDQ71 C
W26 PR72A 3 RDQ71 T
VCCIO VCCIO3 3
Y29 PR71B 3 RDQ71 C (LVDS)*
Y30 PR71A 3 RDQS71 T (LVDS)*
V25 PR70B 3 RDQ71 C
GND GNDIO3 -
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Pinout Information
LatticeECP2/M Family Data Sheet

= LATTICE

LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
G12 PT40B 0 C
E12 PT40A 0 T
VCCIO VCCIOO0 0
B13 PT39B 0 C
A13 PT39A 0 T
H12 PT38B 0 C
F12 PT38A 0 T
Cci12 PT37B 0 C
GND GNDIOO -
D12 PT37A 0 T
B12 PT36B 0 C
A12 PT36A 0 T
E11 PT35B 0 C
VCCIO VCCIO0 0
G11 PT35A 0 T
F11 PT34B 0 C
H11 PT34A 0 T
C11 PT33B 0 C
D11 PT33A 0 T
B11 PT32B 0 C
GND GNDIOO -
A1 PT32A 0 T
E10 PT31B 0 C
VCCIO VCCIOO0 0
G10 PT31A 0 T
F10 PT30B 0 C
H10 PT30A 0 T
D10 PT29B 0 C
C10 PT29A 0 T
GND GNDIOO -
VCCIO VCCIOO0 0
A7 PT16B 0 C
B7 PT16A 0 T
A6 PT15B 0 C
B6 PT15A 0 T
Cc7 PT14B 0 C
GND GNDIOO -
D7 PT14A 0 T
D8 PT13B 0 C
VCCIO VCCIOO0 0
E7 PT13A 0 T
Cé6 PT12B 0 C
D6 PT12A 0 T
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am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential

w18 GND -
w19 GND -
Y14 GND -
Y15 GND -
Y16 GND -
Y17 GND -

A2 NC -

A3 NC -

Ad NC -

A5 NC -
AB28 NC -
AC4 NC -
AD23 NC -
AE1 NC -
AE2 NC -
AE29 NC -
AE3 NC -
AE30 NC -
AE4 NC -
AE5 NC -
AE6 NC -
AF1 NC -
AF2 NC -
AF23 NC -
AF26 NC -
AF27 NC -
AF28 NC -
AF29 NC -
AF3 NC -
AF30 NC -
AF4 NC -
AF5 NC -
AG1 NC -
AG13 NC -
AG16 NC -
AG18 NC -
AG2 NC -
AG26 NC -
AG27 NC -
AG28 NC -
AG29 NC -
AG3 NC -
AG30 NC -
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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
G5 VCCIO7 7
J8 VCCIO7 7
K4 VCCIO7 7
AA22 VCCIO8 8
u19 VCCIO8 8
H11 VCCAUX -
H12 VCCAUX -
L15 VCCAUX -
L8 VCCAUX -
M15 VCCAUX -
M8 VCCAUX -
R11 VCCAUX -
R12 VCCAUX -
Al GND -
A10 GND -
A16 GND -
A22 GND -
AA19 GND -
AA4 GND -
AB1 GND -
AB22 GND -
B13 GND -
B19 GND -
B4 GND -
D16 GND -
D2 GND -
D21 GND -
D7 GND -
G19 GND -
G4 GND -
H10 GND -
H13 GND -
J14 GND -
J9 GND -
K10 GND -
K11 GND -
K12 GND -
K13 GND -
K15 GND -
K20 GND -
K3 GND -
K8 GND -
L10 GND -
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am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA

LFE2M35E/SE LFE2M50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
Cc2 PL2A 7 LDQ6 T (LVDS)* PL2A 7 LDQ6 T
C1 PL2B 7 LDQ6 C (LVDS)* PL2B 7 LDQ6 c*
Fé PL3A 7 LDQ6 T PL3A 7 LDQ6 T
H9 PL3B 7 LDQ6 C PL3B 7 LDQ6 C
D3 PL4A 7 LDQ6 T (LVDS)* PL4A 7 LDQ6 T
VCCIO VCCIO7 7 VCCIO7 7
D2 PL4B 7 LDQ6 C (LVDS)* PL4B 7 LDQ6 c*
F5 PL5A 7 LDQ6 T PL5A 7 LDQ6 T
H8 PL5B 7 LDQ6 C PL5B 7 LDQ6 C
E3 PL6A 7 LDQS6 T (LVDS)* PL6A 7 LDQS6 T
GNDIO GNDIO7 - GNDIO7 -
E2 PL6B 7 LDQ6 C (LVDS)* PL6B 7 LDQ6 c*
Jo PL7A 7 LDQ6 T PL7A 7 LDQ6 T
E4 PL7B 7 LDQ6 C PL7B 7 LDQ6 C
VCCIO VCCIO7 7 VCCIO7 7
E1 PL8A 7 LDQ6 T (LVDS)* PL8A 7 LDQ6 T
D1 PL8B 7 LDQ6 C (LVDS)* PL8B 7 LDQ6 c*
J8 PL9A 7 VREF2_7/LDQ6 T PL9A 7 VREF2_7/LDQ6 T
F4 PL9B 7 VREF1_7/LDQ6 C PL9B 7 VREF1_7/LDQ6 C
GNDIO GNDIO7 - GNDIO7 -
- - - VCCIO7 7
F3 PL11A 7 LUMO_SPLLT_IN_A/LDQ15 T (LVDS)* PL11A 7 LUMO_SPLLT_IN_A T
F1 PL11B 7 LUMO_SPLLC_IN_A/LDQ15 C (LvDS)* PL11B 7 LUMO_SPLLC_IN_A Cc*
G6 PL12A 7 LUMO_SPLLT_FB_A/LDQ15 T PL12A 7 LUMO_SPLLT_FB_A T
K9 PL12B 7 LUMO_SPLLC_FB_A/LDQ15 C PL12B 7 LUMO_SPLLC_FB_A C
- - - GNDIO7 -
G5 PL13A 7 LDQ15 T (LVDS)* PL13A 7 T
VCCIO VCCIO7 7 - -
G4 PL13B 7 LDQ15 C (LVDS)* PL13B 7 c*
H5 PL14A 7 LDQ15 T PL14A 7 T
- - - VCCIO7 7
Heé PL14B 7 LDQ15 C PL14B 7 C
GNDIO GNDIO7 - GNDIO7 -
J7 PL16A 7 LDQ15 T PL19A 7 T
H4 PL16B 7 LDQ15 C PL19B 7 C
H3 PL17A 7 LDQ15 T (LVDS)* PL20A 7 T
VCCIO VCCIO7 7 VCCIO7 7
G3 PL17B 7 LDQ15 C (LVDS)* PL20B 7 c*
GNDIO GNDIO7 - GNDIO7 -
G1 PL19A 7 LDQ23 T (LVDS)* PL23A 7 LDQ27 T
H1 PL19B 7 LDQ23 C (LVDS)* PL23B 7 LDQ27 c*
J3 PL20A 7 LDQ23 T PL24A 7 LDQ27 T
J4 PL20B 7 LDQ23 C PL24B 7 LDQ27 C
VCCIO VCCIO7 7 VCCIO7 7
H2 PL21A 7 LDQ23 T (LVDS)* PL25A 7 LDQ27 T
J2 PL21B 7 LDQ23 C (LVDS)* PL25B 7 LDQ27 c*
K7 PL22A 7 LDQ23 T PL26A 7 LDQ27 T
J6 PL22B 7 LDQ23 C PL26B 7 LDQ27 C
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am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2M35E/SE LFE2M50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
K19 PR16A 2 RDQ15 T PR19A 2 T
Go4 PR15B 2 RDQ15 C (LVDS)* PR18B 2 c
G23 PR15A 2 RDQS15 T (LVDS)* PR18A 2 T
GNDIO GNDIO2 ; GNDIO2 -
J18 PR14B 2 RDQ15 c PR14B 2 c
F22 PR14A 2 RDQ15 T PR14A 2 T
- - - VCCIO2 2
F23 PR13B 2 RDQ15 C (LVDS)* PR13B 2 c
Fo4 PR13A 2 RDQ15 T (LVDS)* PR13A 2 T
vCCIo VCCIO2 2 - -
H20 PR12B 2 | RUMO_SPLLC_FB_A/RDQ15 c PR12B 2 RUMO_SPLLC_FB_A c
- - - GNDIO2 ;
F21 PR12A 2 RUMO_SPLLT_FB_A/RDQ15 T PR12A 2 RUMO_SPLLT_FB_A T
G26 PR11B 2 RUMO_SPLLC_IN_A/RDQ15 | C (LVDS)* PR11B 2 RUMO_SPLLC_IN_A c
F26 PR11A 2 RUMO_SPLLT_IN_A/RDQ15 | T (LVDS)* PR11A 2 RUMO_SPLLT_IN_A T
- - - VCCIO2 2
E4 PR9B 2 VREF2_2 c PR9B 2 VREF2_2 c
GNDIO GNDIO2 ; GNDIO2 -
E23 PROA 2 VREF1_2 T PR9A 2 VREF1_2 T
vCCIo VCCIO4 2 VCCIO2 2
H19 XRES } XRES -
ces | URCSQVCCRX] 45 URC_SQ_VCCRX0 | 12
A24 |URC_SQ_HDINPO| 12 T URC_SQ_HDINPO | 12 T
B25 | URC_SQ_VCCIBO | 12 URC_SQ_VCCIBO | 12
B24 |URC_SQ_HDINNO| 12 c URC_SQ_HDINNO | 12 c
C22 |URC_SQ_VCCTX0| 12 URC_SQ_VCCTX0 | 12
Az |URC_SQHDOUT| 45 T URC_SQ_HDOUTPO | 12 T
Azz |URC_SQVCCOB| 4, URC_SQ_VCCOBO | 12
B2t | URC-SAHDOUT | 45 c URC_SQ_HDOUTNO | 12 c
C21 |URC_SQ_VCCTX1| 12 URC_SQ_VCCTX1 | 12
Bzo | URC-SAHDOUT| 45 c URC_SQ_HDOUTN1 | 12 c
czo |URCSQVCCOB| 45 URC_SQ_VCCOB1 | 12
Az | URCSQHDOUT| 45 T URC_SQ_HDOUTP1 | 12 T
cz4 |URCSQVCCRX 45 URC_SQ_VCCRX1 | 12
B23 |URC_SQ_HDINNT| 12 c URC_SQ_HDINN1 | 12 c
C23 | URC_SQ_VCCIBT | 12 URC_SQ_VCCIB1 | 12
A23 | URC_SQ_HDINP1| 12 T URC_SQ_HDINPT | 12 T
B1g | URC-SANVCCAU 45 URC_SQ_VCCAUX33 | 12
Etg |URCSQREFCLK] 45 c URC_SQ_REFCLKN | 12 c
D19 |URCSAREFCLK] 5 T URC_SQ_REFCLKP | 12 T
C19 | URC_SQ_VCCP | 12 URC_SQ_VCCP | 12
A15 | URC_SQ_HDINP2 | 12 T URC_SQ_HDINP2 | 12 T

4-178



Pinout Information
LatticeECP2/M Family Data Sheet

= LATTICE

LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
AB27 PR97A 3 RDQ99 T (LVDS)*
VCCIO VCCIOS 3
Y24 PR96B 3 RDQ99 C
Y25 PR96A 3 RDQ99 T
AA29 PR95B 3 RDQ99 C (LVvDS)*
Y28 PR95A 3 RDQ99 T (LVDS)*
Y30 PR93B 3 RDQ90 C
Y29 PR93A 3 RDQ90 T
GNDIO GNDIO3 -
VCCIO VCCIOS 3
w22 PR83B 3 RDQ81 C (LvDS)*
V22 PR83A 3 RDQ81 T (LVDS)*
Y27 PR82B 3 RDQ81 C
VCCIO VCCIOS 3
Y26 PR82A 3 RDQ81 T
W30 PR81B 3 RDQ81 C (LvDS)*
w29 PR81A 3 RDQS81 T (LVDS)*
GNDIO GNDIO3 -
w25 PR80B 3 RDQ81 C
W26 PR80A 3 RDQ81 T
u29 PR79B 3 RDQ81 C (LvDS)*
V29 PR79A 3 RDQ81 T (LVDS)*
VCCIO VCCIOS 3
V30 PR78B 3 RDQ81 C
u30 PR78A 3 RDQ81 T
w27 PR77B 3 RDQ81 C (LvDS)*
w28 PR77A 3 RDQ81 T (LVDS)*
V24 PR75B 3 RDQ72 C
V25 PR75A 3 RDQ72 T
GNDIO GNDIO3 -
u28 PR74B 3 RDQ72 C (LVDS)*
u27 PR74A 3 RDQ72 T (LVDS)*
u23 PR73B 3 RDQ72 C
V23 PR73A 3 RDQ72 T
VCCIO VCCIOS 3
V26 PR72B 3 RDQ72 C (LvDS)*
u26 PR72A 3 RDQS72 T (LVDS)*
u25 PR71B 3 RDQ72 C
GNDIO GNDIO3 -
u24 PR71A 3 RDQ72 T
T30 PR70B 3 RDQ72 C (LVDS)*
R30 PR70A 3 RDQ72 T (LVDS)*
T23 PR69B 3 RDQ72 C
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am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
AE23 NC -
AE5 NC -
AE6 NC -
AE7 NC -
AF20 NC -
AF23 NC -
AF5 NC -
AG23 NC -
AG26 NC -
D10 NC -
E10 NC -
E11 NC -
F10 NC -
F20 NC -
F23 NC -
F8 NC -
G10 NC -
G20 NC -
G21 NC -
G7 NC -
G8 NC -
G9 NC -
H19 NC -
H20 NC -
H21 NC -
H22 NC -
H6 NC -
H8 NC -
H9 NC -
J10 NC -
J20 NC -
J21 NC -
J9 NC -
K9 NC -
R9 NC -
u22 NC -
w9 NC -
N13 VCCPLL -
N18 VCCPLL -
V13 VCCPLL -
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