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Secondary Clock/Control Sources

LatticeECP2/M devices derive secondary clocks (SCO through SC7) from eight dedicated clock input pads and the
rest from routing. Figure 2-11 shows the secondary clock sources.

Figure 2-11. Secondary Clock Sources
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LatticeECP2/M DSP Performance
Table 2-11 lists the maximum performance in millions of MAC operations per second (MMAC) for each member of
the LatticeECP2/M family.

Table 2-11. DSP Performance

DSP Performance
Device DSP Block GMAC
ECP2-6 3 3.9
ECP2-12 6 7.8
ECP2-20 7 9.1
ECP2-35 8 10.4
ECP2-50 18 234
ECP2-70 22 28.6
ECP2M20 6 7.8
ECP2M35 8 10.4
ECP2M50 22 28.6
ECP2M70 24 31.2
ECP2M100 42 54.6

For further information about the sysDSP block, please see the list of additional technical information at the end of
this data sheet.

Programmable 1/O Cells (PIC)

Each PIC contains two PIOs connected to their respective sysl/O buffers as shown in Figure 2-28. The PIO Block
supplies the output data (DO) and the tri-state control signal (TO) to the sysl/O buffer and receives input from the

buffer. Table 2-12 provides the PIO signal list.
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LatticeECP2M Supply Current (Standby)" 224

Over Recommended Operating Conditions

Symbol Parameter Device Typ.° Units
ECP2M20 25 mA
ECP2M35 50 mA
lce Core Power Supply Current ECP2M50 85 mA
ECP2M70 100 mA
ECP2M100 100 mA
ECP2M20 24 mA
ECP2M35 24 mA
lccaux Auxiliary Power Supply Current ECP2M50 24 mA
ECP2M70 24 mA
ECP2M100 24 mA
lccaPLL GPLL Power Supply Current (per GPLL) All Devices 0.5 mA
lccspLL GPLL Power Supply Current (per SPLL) All Devices 0.5 mA
ECP2M20 2 mA
ECP2M35 2 mA
lccio Bank Power Supply Current (Per Bank) ECP2M50 2 mA
ECP2M70 2 mA
ECP2M100 2 mA
lccy Vg 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. T, =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)
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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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SERDES External Reference Clock (LatticeECP2M Family Only)

The external reference clock selection and its interface are a critical part of system applications for this product.
Table 3-14 specifies reference clock requirements, over the full range of operating conditions.

Table 3-14. External Reference Clock Specification (refclkp/refclkn)

Symbol Description Min. Typ. Max. Units
Frer Frequency range 25 — 320 MHz
FREF-PPM Frequency tolerance -300 — 300 ppm
VREF-IN-SE Input swing, single-ended clock’ 100 — 1200 mV, p-p
VREE-IN Input levels 0 — Veep + 0.8 \
VRer.cm-pc  |Input common mode range (DC coupled) 0.5 — 1.2 \%
VREF-CM-AC Input common mode range (AC coupled)? 0 — 1.5 \Y
DRrer Duty cycle® 40 — 60 %
TREF-R Rise time (20% to 80%) 500 1000 ps
TRer-F Fall time (80% to 20%) 500 1000 ps
ZREF-IN-TERM | Input termination 50/2K Ohms
Crer-IN-cAP | Input capacitance® — — 15 pF

1. The signal swing for a single-ended input clock must be as large as the p-p differential swing of a differential input clock to get the same
gain at the input receiver. Lower swings for the clock may be possible, but will tend to increase jitter.

2. When AC coupled, the input common mode range is determined by:
(Min input level) + (Peak-to-peak input swing)/2 < (Input common mode voltage) < (Max input level) - (Peak-to-peak input swing)/2

3. Measured at 50% amplitude.

4. Input capacitance of 1.5pF is total capacitance, including both device and package.

Figure 3-13. Jitter Transfer
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Note: This graph is for a nominal device.
SERDES Power-Down/Power-Up Specification
Table 3-15. Power-Down and Power-Up Specification
Symbol Description Max. Units
tPWRDN Power-down time after all power down register bits set to ‘0’ 10 us
tpwRUP Power-up time after all power down register bits set to ‘1’ 100 us
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LatticeECP2M Pin Information Summary, LFE2M50, LFE2M70 and LFE2M100
(Cont.)

LFE2M50 LFE2M70 LFE2M100
Pin Type 484 fpBGA [672 fpBGA (900 fpBGA [900 fpBGA | 1152 fpBGA | 900 fpBGA | 1152 fpBGA
BankO 0 0 0 0 0 0 0
Bank1 0 0 0 0 0 0 0
Bank2 2 2 2 4 4 4 4
Bank3 2 1 1 3 4 3 5
Sg?il%)lga[ﬁﬁ-lntedaces Banka 3 1 3 3 3 3 3
Bank5 2 3 3 2 3 2 3
Bank6 1 2 2 3 4 3 5
Bank7 3 3 3 4 4 4 5
Bank8 0 0 0 0 0 0 0
Bank0 0 0 0 0 0 0 0
Bank1 0 0 0 0 0 0 0
Bank?2 0 0 0 0 72 0 80
Bank3 0 0 0 0 64 0 80
PCI Capabile I/Os per Bank |Bank4 50 24 48 48 40 48 44
Bank5 60 60 50 40 40 40 46
Bank6 52 54 60 62 66 62 82
Bank7 60 60 68 70 74 70 90
Bank8 0 0 0 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 1/0Os (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
N14 CFG1 8 CFG1 8
N13 PROGRAMN 8 PROGRAMN 8
N15 CFGO 8 CFGO 8
P15 PR30B 8 WRITEN C PR30B 8 WRITEN C
L12 INITN 8 INITN 8
N16 PR29B 8 CSN C PR29B 8 CSN C
GND GNDIO8 - GNDIO8 -
R14 CCLK 8 CCLK 8
P14 PR30A 8 CS1N T PR30A 8 CS1N T
M13 DONE 8 DONE 8
R16 PR28B 8 D1 C PR28B 8 D1 C
VCCIO VCCIO8 8 VCCIO8 8
M16 PR29A 8 DO/SPIFASTN T PR29A 8 DO/SPIFASTN T
P16 PR28A 8 D2 T PR28A 8 D2 T
L15 PR27B 8 D3 C PR27B 8 D3 C
GND GNDIO8 - GNDIO8 -
L14 PR26A 8 D6 T PR26A 8 D6 T
L16 PR27A 8 D4 T PR27A 8 D4 T
L10 PR25B 8 D7/SPIDO C PR25B 8 D7/SPIDO C
L13 PR26B 8 D5 C PR26B 8 D5 C
VCCIO VCCIO8 8 VCCIO8 8
K11 PR25A 8 DI/CSSPION T PR25A 8 DI/CSSPION T
K14 PR24B 8 DOUT/CSON C PR24B 8 DOUT/CSON C
K13 PR24A 8 BUSY/SISPI T PR24A 8 BUSY/SISPI T
GND GNDIO8 - GNDIO8 -
K15 PR21B 3 RLMO_GPLLC_FB_A C PR21B 3 RLMO_GPLLC_FB_A C
VCCIO VCCIO3 3 VCCIO3 3
K16 PR21A 3 RLMO_GPLLT_FB_A T PR21A 3 RLMO_GPLLT_FB_A T
GND GNDIO3 - GNDIO3 -
J16 PR20B 3 RLMO_GPLLC_IN_A**| C (LVDS)* PR20B 3 RLMO_GPLLC_IN_A**| C (LVDS)*
J15 PR20A 3 RLMO_GPLLT_IN_A** T (LVDS)* PR20A 3 RLMO_GPLLT_IN_A**| T (LVDS)*
J14 RLMO_PLLCAP 3 RLMO_PLLCAP 3
J13 PR18B 3 RLMO_GDLLC_FB_A C PR18B 3 RLMO_GDLLC_FB_A C
Ji2 PR18A 3 RLMO_GDLLT_FB_A T PR18A 3 RLMO_GDLLT_FB_A T
H12 PR17B 3 |RLMO_GDLLC_IN_A**| C (LVDS)* PR17B 3 |RLMO_GDLLC_IN_A**| C (LVDS)*
GND GNDIO3 - GNDIO3 -
H13 PR17A 3 RLMO_GDLLT_IN_A** T (LVDS)* PR17A 3 RLMO_GDLLT_IN_A**| T (LVDS)*
H15 PR16B 3 VREF2_3 C PR16B 3 VREF2_3 C
VCCIO VCCIO3 3 VCCIO3 3
H16 PR16A 3 VREF1_3 T PR16A 3 VREF1_3 T
H11 PR15B 3 PCLKC3_0 C (LVDS)* PR15B 3 PCLKC3_0 C (LVDS)*
J11 PR15A 3 PCLKT3_0 T (LVDS)* PR15A 3 PCLKT3_0 T (LVDS)*
G16 PR13B 2 PCLKC2_0/RDQ10 C PR13B 2 PCLKC2_0/RDQ10 C
GND GNDIO2 - GNDIO2 -
G15 PR13A 2 PCLKT2_0/RDQ10 T PR13A 2 PCLKT2_0/RDQ10 T
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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

D5 PT2B 0 VREF2_0 C PT2B 0 VREF2_0 C
E5 PT2A 0 VREF1_0 T PT2A 0 VREF1_0 T
G7 VCC - VCC -
G9 vCC - VCC -
H7 VCC - VCC -
J10 VCC - VCC -
K10 VCC - VCC -
K8 VCC - VCC -
G8 VCCAUX - VCCAUX -
H10 VCCAUX - VCCAUX -
J7 VCCAUX - VCCAUX -
K9 VCCAUX - VCCAUX -
C5 VCCIOO0 0 VCCIOO0 0
E7 VCCIOO0 0 VCCIOO0 0
C12 VCCIO1 1 VCCIO1 1
E10 VCCIO1 1 VCCIO1 1
E14 VCCIO2 2 VCCIO2 2
G12 VCCIO2 2 VCCIO2 2
K12 VCCIO3 3 VCCIO3 3
M14 VCCIO3 3 VCCIO3 3
M10 VCCIO4 4 VCCIO4 4
P12 VCCIO4 4 VCCIO4 4
M7 VCCIO5 5 VCCIO5 5
P5 VCCIO5 5 VCCIO5 5
K5 VCCIO6 6 VCCIO6 6
M3 VCCIO6 6 VCCIO6 6
E3 VCCIO7 7 VCCIO7 7
G5 VCCIO7 7 VCCIO7 7
T15 VCCIO8 8 VCCIO8 8
Al GND - GND -
A16 GND - GND -
B12 GND - GND -
B5 GND - GND -
c8 GND - GND -
E15 GND - GND -
E2 GND - GND -
H14 GND - GND -
H8 GND - GND -
H9 GND - GND -
J3 GND - GND -
J8 GND - GND -
J9 GND - GND -
M15 GND - GND -
M2 GND - GND -
P9 GND - GND -
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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

G24 PR6B 2 RDQ8 C (LvDS)* PR12B 2 RDQ14 C (LVDS)*

G23 PR6A 2 RDQ8 T (LVDS)* PR12A 2 RDQ14 T (LVDS)*
VCCIO VCCIlO2 2 VCCIO2 2

K19 PR5B 2 RDQ8 (¢} PR11B 2 RDQ14 (¢}

J19 PR5A 2 RDQ8 T PR11A 2 RDQ14 T

D26 PR4B 2 RDQ8 C (LVDS)* PR10B 2 RDQ14 C (LvDS)*

C26 PR4A 2 RDQS8 T (LVDS)* PR10A 2 RDQ14 T (LVDS)*

F22 NC - PR9B 2 RDQ6 C

E24 NC - PR9A 2 RDQ6 T

GND GNDIO2 - GNDIO2 -

D25 NC - PR8B 2 RDQ6 C (LvDS)*

C25 NC - PR8A 2 RDQ6 T (LVDS)*

D24 NC - PR7B 2 RDQ6 C

B25 NC - PR7A 2 RDQ6 T
VCCIO VCClO2 2 VCCIO2 2

H21 NC - PR6B 2 RDQ6 C (LvDS)*

G22 NC - PR6A 2 RDQS6 T (LVDS)*

B24 NC - PR5B 2 RDQ6 (¢}

GND GNDIO2 - GNDIO2 -

C24 NC - PR5A 2 RDQ6 T

D23 NC - PR4B 2 RDQ6 C (LvDS)*

Cc23 NC - PR4A 2 RDQ6 T (LVDS)*

G21 PR3B 2 C PR3B 2 RDQ6 C
VCCIO VCCIO2 2 VCCIO2 2

H20 PR3A 2 T PR3A 2 RDQ6 T

GND GNDIO2 - GNDIO2 -

E22 PR2B 2 VREF2_2 C (LvDS)* PR2B 2 VREF2_2/RDQ6 C (LvDS)*

F21 PR2A 2 VREF1_2 T (LVDS)* PR2A 2 VREF1_2/RDQ6 T (LVDS)*

E23 PT64B 1 VREF2_1 C PT73B 1 VREF2_1 C

GND GNDIO1 - GNDIO1 -

D22 PT64A 1 VREF1_1 T PT73A 1 VREF1_1 T

G20 PT63B 1 (¢} PT72B 1 C

J18 PT63A 1 T PT72A 1 T

F20 PT62B 1 o] PT71B 1 o]
VCCIO VCCIO1 1 VCCIO1 1

H19 PT62A 1 T PT71A 1 T

A24 PT61B 1 o] PT70B 1 o]

A23 PT61A 1 T PT70A 1 T

E21 PT60B 1 C PT69B 1 C

F19 PT60A 1 T PT69A 1 T

C22 PT59B 1 (¢} PT68B 1 (¢}

GND GNDIO1 - GNDIO1 -

E20 PT59A 1 T PT68A 1 T

B22 PT58B 1 o] PT67B 1 o]
VCCIO VCCIO1 1 VCCIO1 1

B23 PT58A 1 T PT67A 1 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

N15 GND - GND -
N17 GND - GND -
P10 GND - GND -
P12 GND - GND -
P13 GND - GND -
P14 GND - GND -
P15 GND - GND -
P17 GND - GND -
R13 GND - GND -
R14 GND - GND -
T10 GND - GND -
T GND - GND -
T16 GND - GND -
T17 GND - GND -
T24 GND - GND -
T3 GND - GND -
u1o GND - GND -
Ui GND - GND -
u13 GND - GND -
u14 GND - GND -
uie GND - GND -
ut7 GND - GND -
V13 GND - GND -
Vi4 GND - GND -
V21 GND - GND -
V6 GND - GND -
M3 NC - NC -
N6 NC - NC -
P24 NC - NC -

* 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.

***Due to packaging bond out option, this DQS does not have all the necessary DQ pins bonded out for a full 8-bit data width.

Note: VCCIO and GND pads are used to determine the average DC current drawn by I/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/0O bank and the end of an I/0O 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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LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
E21 PT76A 1 T
VCCIO VCCIO1 1
B22 PT75B 1 C
A22 PT75A 1 T
H20 PT74B 1 C
F21 PT74A 1 T
F20 PT73B 1 C
GND GNDIO1 -
H19 PT73A 1 T
D21 PT72B 1 C
C21 PT72A 1 T
E20 PT71B 1 C
VCCIO VCCIO1 1
G21 PT71A 1 T
B21 PT70B 1 C
A21 PT70A 1 T
F19 PT69B 1 C
G20 PT69A 1 T
E19 PT68B 1 C
GND GNDIO1 -
G19 PT68A 1 T
D20 PT67B 1 C
VCCIO VCCIO1 1
Cc20 PT67A 1 T
B20 PT66B 1 C
A20 PT66A 1 T
F18 PT65B 1 C
H18 PT65A 1 T
D19 PT64B 1 C
C19 PT64A 1 T
GND GNDIO1 -
G18 PT63B 1 C
E18 PT63A 1 T
H17 PT62B 1 C
F17 PT62A 1 T
VCCIO VCCIO1 1
G17 PT61B 1 C
E17 PT61A 1 T
B19 PT60B 1 C
A19 PT60A 1 T
GND GNDIO1 -
D17 PT59B 1 C
B18 PT59A 1 T
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LFE2M20E/SE and LFE2M35E/SE Logic Signal Connections: 484 fpBGA
(Cont.)

LFE2M20E/SE LFE2M35E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GNDIO GNDIO4 - GNDIO4 -

AA15 PB42B 4 BDQ42 o] PB60B 4 BDQ60 C
V15 PB43A 4 BDQ42 T PB61A 4 BDQ60 T
u15 PB43B 4 BDQ42 o] PB61B 4 BDQ60 C

AB16 PB44A 4 BDQ42 T PB62A 4 BDQ60 T

VCCIO VCCIO4 4 VCCIO4 4

AA16 PB44B 4 BDQ42 o] PB62B 4 BDQ60 C

AB17 PB45A 4 BDQ42 T PB63A 4 BDQ60 T

AA17 PB45B 4 BDQ42 o] PB63B 4 BDQ60 C
Y15 PB46A 4 BDQ42 T PB64A 4 BDQ60 T

GNDIO GNDIO4 - GNDIO4 -
W15 PB46B 4 BDQ42 o] PB64B 4 BDQ60 C

AB20 PB47A 4 BDQ51 T PB65A 4 BDQ69 T

AB21 PB47B 4 BDQ51 o] PB65B 4 BDQ69 C

AA21 PB48A 4 BDQ51 T PB66A 4 BDQ69 T

AA20 PB48B 4 BDQ51 o] PB66B 4 BDQ69 C

AB19 PB49A 4 BDQ51 T PB67A 4 BDQ69 T

AB18 PB49B 4 BDQ51 o] PB67B 4 BDQ69 C

VCCIO VCCIO4 4 VCCIO4 4
Y22 PB50A 4 BDQ51 T PB68A 4 BDQ69 T
Y21 PB50B 4 BDQ51 Cc PB68B 4 BDQ69 C
GNDIO GNDIO4 - GNDIO4 -
Y17 PB51A 4 BDQS51 T PB69A 4 BDQS69 T
Y18 PB51B 4 BDQ51 Cc PB69B 4 BDQ69 C
Y16 PB52A 4 BDQ51 T PB70A 4 BDQ69 T
W17 PB52B 4 BDQ51 o] PB70B 4 BDQ69 C
Y19 PB53A 4 BDQ51 T PB71A 4 BDQ69 T
Y20 PB53B 4 BDQ51 Cc PB71B 4 BDQ69 C
VCCIO VCCIO4 4 VCCIO4 4
W19 PB54A 4 BDQ51 T PB72A 4 BDQ69 T
w18 PB54B 4 BDQ51 C PB72B 4 BDQ69 C
V17 PB55A 4 BDQ51 T PB73A 4 BDQ69 T
V18 PB55B 4 BDQ51 o] PB73B 4 BDQ69 C
GNDIO GNDIO4 - GNDIO4 -
W20 CFG2 8 CFG2 8
V20 CFG1 8 CFG1 8
V19 CFGO 8 CFGO 8
V22 PROGRAMN 8 PROGRAMN 8
W22 CCLK 8 CCLK 8
u18 INITN 8 INITN 8
u22 DONE 8 DONE 8
GNDIO GNDIO8 - GNDIO8 -
uU20 PR53B 8 WRITEN*** C PR68B 8 WRITEN*** C
u21 PR53A 8 CSIN*** T PR68A 8 CS1IN*** T
u17 PR52B 8 CSN*** C PR67B 8 CSN*** C
uie PR52A 8 DO/SPIFASTN*** T PR67A 8 DO/SPIFASTN*** T
VCCIO VCCIO8 8 VCCIO8 8
T16 PR51B 8 D1*** o] PR66B 8 D1*** C
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LFE2M20E/SE and LFE2M35E/SE Logic Signal Connections: 484 fpBGA

(Cont.)
LFE2M20E/SE LFE2M35E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
G18 VCCIO2 2 VCCIO2 2
J15 VCCIO2 2 VCCIO2 2
K19 VCCIO2 2 VCCIO2 2
N19 VCCIO3 3 VCCIO3 3
P15 VCCIO3 3 VCCIO3 3
T18 VCCIO3 3 VCCIO3 3
va1 VCCIO3 3 VCCIO3 3
AA18 VCCIO4 4 VCCIO4 4
R14 VCCIO4 4 VCCIO4 4
V16 VCCIO4 4 VCCIO4 4
W13 VCCIO4 4 VCCIO4 4
AA5 VCCIO5 5 VCCIO5 5
R9 VCCIO5 5 VCCIO5 5
V7 VCCIO5 5 VCCIO5 5
W10 VCCIO5 5 VCCIO5 5
N4 VCCIO6 6 VCCIO6 6
P8 VCCIO6 6 VCCIO6 6
T5 VCCIO6 6 VCCIO6 6
V2 VCCIO6 6 VCCIO6 6
E2 VCCIO7 7 VCCIO7 7
G5 VCCIO7 7 VCCIO7 7
J8 VCCIO7 7 VCCIO7 7
K4 VCCIO7 7 VCCIO7 7
AA22 VCCIO8 8 VCCIO8 8
u19 VCCIO8 8 VCCIO8 8
H11 VCCAUX - VCCAUX -
H12 VCCAUX - VCCAUX -
L15 VCCAUX - VCCAUX -
L8 VCCAUX - VCCAUX -
M15 VCCAUX - VCCAUX -
M8 VCCAUX - VCCAUX -
R11 VCCAUX - VCCAUX -
R12 VCCAUX - VCCAUX -
A1l GND - GND -
A10 GND - GND -
A16 GND - GND -
A22 GND - GND -
AA19 GND - GND -
AA4 GND - GND -
AB1 GND - GND -
AB22 GND - GND -
B13 GND - GND -
B19 GND - GND -
B4 GND - GND -
D16 GND - GND -
D2 GND - GND -
D21 GND - GND -
D7 GND - GND -

4-152



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
u21 CSIN™* 8
u17 CSN*** 8
u16 DO/SPIFASTN*** 8
VCCIO VCCIO8 8
T16 D1 8
T17 D2*** 8
T22 D3*** 8
GNDIO GNDIO8 -
R22 D4 8
T15 D5*** 8
R17 D6*** 8
T20 D7/SPIDO*** 8
VCCIO VCCIO8 8
T21 DI/CSSPION*** 8
R21 DOUT/CSON/CSSPITN*** 8
R20 BUSY/SISPI*** 8
R16 RLMO_PLLCAP 3
R18 PR65B 3 RLMO_GDLLC_FB_A C
GNDIO GNDIOS3 -
R19 PR65A 3 RLMO_GDLLT_FB_A T
p22 PR64B 3 RLMO_GDLLC_IN_A** C (LVDS)*
P21 PR64A 3 RLMO_GDLLT_IN_A** T (LVDS)*
P16 PR63B 3 RLMO_GPLLC_IN_A** C
VCCIO VCCIO3 3
P17 PR63A 3 RLMO_GPLLT_IN_A** T
P20 PR62B 3 RLMO_GPLLC_FB_A C (LVvDS)*
P19 PR62A 3 RLMO_GPLLT_FB_A T (LVDS)*
GNDIO GNDIOS3 -
VCCIO VCCIO3 3
P18 PR55B 3 RDQ52 C
N16 PR55A 3 RDQ52 T
GNDIO GNDIO3 -
N22 PR54B 3 RDQ52 C (LvDS)*
N21 PR54A 3 RDQ52 T (LVDS)*
N17 PR53B 3 RDQ52 C
N18 PR53A 3 RDQ52 T
VCCIO VCCIO3 3
M22 PR52B 3 RDQ52 C (LVvDS)*
M21 PR52A 3 RDQS52 T (LVDS)*
M16 PR51B 3 RDQ52 C
GNDIO GNDIO3 -
M17 PR51A 3 RDQ52 T
M20 PR50B 3 RDQ52 C (LvDS)*
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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
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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
A12 PT35B 0 C PT44B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
A1 PT35A 0 T PT44A 0 T
D12 PT34B 0 C PT43B 0 C
H16 PT34A 0 T PT43A 0 T
H18 PT33B 0 C PT42B 0 C
H15 PT33A 0 T PT42A 0 T
A10 PT32B 0 C PT41B 0 C
GNDIO GNDIOO - GNDIOO -
B10 PT32A 0 T PT41A 0 T
D11 PT31B 0 C PT40B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
G14 PT31A 0 T PT40A 0 T
E11 PT30B 0 C PT39B 0 C
F13 PT30A 0 T PT39A 0 T
D10 PT29B 0 C PT38B 0 C
H14 PT29A 0 T PT38A 0 T
GNDIO GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
A9 PT24B 0 C PT24B 0 C
Cc10 PT23B 0 C PT23B 0 C
GNDIO GNDIOO - GNDIOO -
E8 PT23A 0 T PT23A 0 T
B9 PT22B 0 C PT22B 0 C
A8 PT22A 0 T PT22A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F12 PT21B 0 C PT21B 0 C
E10 PT21A 0 T PT21A 0 T
G13 PT20B 0 C PT20B 0 C
C9 PT20A 0 T PT20A 0 T
B8 PT19B 0 C PT19B 0 C
GNDIO GNDIOO - GNDIOO -
A7 PT19A 0 T PT19A 0 T
D9 PT18B 0 C PT18B 0 C
H13 PT18A 0 T PT18A 0 T
D6 PT17B 0 C PT17B 0 C
Cc7 PT17A 0 T PT17A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
c8 PT16B 0 C PT16B 0 C
G12 PT16A 0 T PT16A 0 T
D8 PT15B 0 C PT15B 0 C
H12 PT15A 0 T PT15A 0 T
GNDIO GNDIOO - GNDIOO -
A6 PT14B 0 C PT14B 0 C
A5 PT14A 0 T PT14A 0 T
A4 PT13B 0 C PT13B 0 C
A3 PT13A 0 T PT13A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
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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
AJ17 PB62B 4 BDQ60 o] PB71B 4 BDQ69 C
VCCIO VCCIO4 4 VCCIO4 4

AF26 PB64A 4 BDQ60 T PB73A 4 BDQ69 T
AE25 PB64B 4 BDQ60 o] PB73B 4 BDQ69 C
GNDIO GNDIO4 - GNDIO4 -

AD24 PB65A 4 BDQ69 T PB74A 4 BDQ78 T
AE24 PB65B 4 BDQ69 o] PB74B 4 BDQ78 C
AD18 PB66A 4 BDQ69 T PB75A 4 BDQ78 T
AC18 PB66B 4 BDQ69 Cc PB75B 4 BDQ78 C
AE18 PB67A 4 BDQ69 T PB76A 4 BDQ78 T
AG19 PB67B 4 BDQ69 o] PB76B 4 BDQ78 C
VCCIO VCCIO4 4 VCCIO4 4
GNDIO GNDIO4 - GNDIO4 -

AC19 PB69A 4 BDQS69 T PB78A 4 BDQS78 T
AD20 PB69B 4 BDQ69 C PB78B 4 BDQ78 C
AB18 PB70A 4 BDQ69 T PB79A 4 BDQ78 T
AC20 PB70B 4 BDQ69 o] PB79B 4 BDQ78 C
AE20 PB71A 4 BDQ69 T PB80A 4 BDQ78 T
AE21 PB71B 4 BDQ69 o] PB80B 4 BDQ78 C
VCCIO VCCIO4 4 VCCIO4 4

AC23 PB72A 4 BDQ69 T PB81A 4 BDQ78 T
AD23 PB72B 4 BDQ69 Cc PB81B 4 BDQ78 C
GNDIO GNDIO4 - GNDIO4 -

AH18 LRC_SQ_VCCRX3 13 LRC_SQ_VCCRX3 13

AK19 LRC_SQ_HDINP3 13 T LRC_SQ_HDINP3 13 T
AJ18 LRC_SQ_VCCIB3 13 LRC_SQ_VCCIB3 13

AJ19 LRC_SQ_HDINN3 13 Cc LRC_SQ_HDINN3 13 C
AH21 LRC_SQ_VCCTX3 13 LRC_SQ_VCCTX3 13

AK22 LRC_SQ_HDOUTP3 13 T LRC_SQ_HDOUTP3 | 13 T
AK21 LRC_SQ_VCCOB3 13 LRC_SQ_VCCOB3 13

AJ22 LRC_SQ_HDOUTN3 13 o] LRC_SQ_HDOUTN3 | 13 C
AH22 LRC_SQ_VCCTX2 13 LRC_SQ_VCCTX2 13

AJ23 LRC_SQ_HDOUTN2 13 Cc LRC_SQ_HDOUTN2 | 13 C
AH23 LRC_SQ_VvCCOB2 13 LRC_SQ_VvCCOB2 13

AK23 LRC_SQ_HDOUTP2 13 T LRC_SQ_HDOUTP2 | 13 T
AH19 LRC_SQ_VCCRX2 13 LRC_SQ_VCCRX2 13

AJ20 LRC_SQ_HDINN2 13 o] LRC_SQ_HDINN2 13 C
AH20 LRC_SQ_VCCIB2 13 LRC_SQ_VCCIB2 13

AK20 LRC_SQ_HDINP2 13 T LRC_SQ_HDINP2 13 T
AH24 LRC_SQ_VvCCP 13 LRC_SQ_VCCP 13

AG24 LRC_SQ_REFCLKP 13 T LRC_SQ_REFCLKP | 13 T
AF24 LRC_SQ_REFCLKN 13 o] LRC_SQ_REFCLKN | 13 C
AJ24 | LRC_SQ_VCCAUX33 | 13 LRC_SQ_VCCAUX33| 13

AK28 LRC_SQ_HDINP1 13 T LRC_SQ_HDINP1 13 T
AH28 LRC_SQ_VCCIB1 13 LRC_SQ_VCCIB1 13

AJ28 LRC_SQ_HDINN1 13 o] LRC_SQ_HDINN1 13 C
AH29 LRC_SQ_VCCRX1 13 LRC_SQ_VCCRX1 13

AK25 LRC_SQ_HDOUTP1 13 T LRC_SQ_HDOUTP1 | 13 T
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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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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
A9 ULC_SQ_HDOUTPO 11 T
A10 ULC_SQ_VCCOBO 11
B9 ULC_SQ_HDOUTNO 11 C
C9 ULC_SQ_VCCTX1 11
B8 ULC_SQ_HDOUTN1 11 C
cs ULC_SQ_VvCCOB1 11
A8 ULC_SQ_HDOUTP1 11 T
C12 ULC_SQ_VCCRX1 11
B11 ULC_SQ_HDINNT1 11 C
C11 ULC_SQ_VCCIB1 11
A11 ULC_SQ_HDINP1 11 T
B7 ULC_SQ_VCCAUXS33 11
E7 ULC_SQ_REFCLKN 11 C
D7 ULC_SQ_REFCLKP 11 T
c7 ULC_SQ_VCCP 11
A3 ULC_SQ_HDINP2 11 T
C3 ULC_SQ_VCCiB2 11
B3 ULC_SQ_HDINN2 11 C
c2 ULC_SQ_VCCRX2 11
A6 ULC_SQ_HDOUTP2 11 T
cé ULC_SQ_VvCCOB2 11
B6 ULC_SQ_HDOUTN2 11 C
C5 ULC_SQ_VCCTX2 11
B5 ULC_SQ_HDOUTNS 11 C
A4 ULC_SQ_VCCOB3 11
A5 ULC_SQ_HDOUTP3 11 T
C4 ULC_SQ_VCCTX3 11
B2 ULC_SQ_HDINNS 11 C
B1 ULC_SQ_VCCIB3 11
A2 ULC_SQ_HDINP3 11 T
C1 ULC_SQ_VCCRX3 11
L12 VCC -
L13 VCC -
L18 VCC -
L19 VCC -
M11 VCC -
M12 VCC -
M13 VCC -
M14 VCC -
M15 VCC -
M16 VCC -
M17 VCC -
M18 VCC -
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Ordering Information
LatticeECP2/M Family Data Sheet

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-20E-5QN208I 131 1.2V -5 Lead-Free PQFP 208 IND 20
LFE2-20E-6QN208I 131 1.2V -6 Lead-Free PQFP 208 IND 20
LFE2-20E-5FN256I 193 1.2V -5 Lead-Free fpBGA 256 IND 20
LFE2-20E-6FN256I 193 1.2V -6 Lead-Free fpBGA 256 IND 20
LFE2-20E-5FN484| 331 1.2V -5 Lead-Free fpBGA 484 IND 20
LFE2-20E-6FN484| 331 1.2V -6 Lead-Free fpBGA 484 IND 20
LFE2-20E-5FN672I 402 1.2V -5 Lead-Free fpBGA 672 IND 20
LFE2-20E-6FN672I 402 1.2V -6 Lead-Free fpBGA 672 IND 20

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-35E-5FN484I 331 1.2V -5 Lead-Free fpBGA 484 IND 35
LFE2-35E-6FN484| 331 1.2V -6 Lead-Free fpBGA 484 IND 35
LFE2-35E-5FN672I 450 1.2V -5 Lead-Free fpBGA 672 IND 35
LFE2-35E-6FN672I 450 1.2V -6 Lead-Free fpBGA 672 IND 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-50E-5FN484I 339 1.2V -5 Lead-Free fpBGA 484 IND 50
LFE2-50E-6FN484I 339 1.2V -6 Lead-Free fpBGA 484 IND 50
LFE2-50E-5FN672I 500 1.2V -5 Lead-Free fpBGA 672 IND 50
LFE2-50E-6FN672I 500 1.2V -6 Lead-Free fpBGA 672 IND 50

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-70E-5FN672I 500 1.2V -5 Lead-Free fpBGA 672 IND 70
LFE2-70E-6FN672I 500 1.2V -6 Lead-Free fpBGA 672 IND 70
LFE2-70E-5FN900I 583 1.2V -5 Lead-Free fpBGA 900 IND 70
LFE2-70E-6FN900I 583 1.2V -6 Lead-Free fpBGA 900 IND 70
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