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Figure 2-5. General Purpose PLL (GPLL) Diagram
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Standard PLL (SPLL)

Some of the larger devices have two to six Standard PLLs (SPLLs). SPLLs have the same features as GPLLs but
without delay adjustment capability. SPLLs also provide different parametric specifications. For more information,
please see the list of additional technical documentation at the end of this data sheet.

PLLCAP External Pin

(Optional External Capacitor)

Table 2-4 provides a description of the signals in the GPLL and SPLL blocks.

Table 2-4. GPLL and SPLL Blocks Signal Descriptions

Signal /0 Description
CLKI | Clock input from external pin or routing
CLKFB | PLL feedbgck input from CLKOP (PLL internal), from clock net (CLKOP) or from a user clock
(PIN or logic)
RST | “1” to reset PLL counters, VCO, charge pumps and M-dividers
RSTK | “1” to reset K-divider
CLKOS (0] PLL output clock to clock tree (phase shifted/duty cycle changed)
CLKOP (0] PLL output clock to clock tree (no phase shift)
CLKOK (0] PLL output to clock tree through secondary clock divider
LOCK 0] “1” indicates PLL LOCK to CLKI
DDAMODE' | Dynamic Delay Enable. “1”: Pin control (dynamic), “0”: Fuse Control (static)
DDAIZR! | Dynamic Delay Zero. “1”: delay = 0, “0”: delay = on
DDAILAG' | Dynamic Delay Lag/Lead. “1”: Lead, “0”: Lag
DDAIDEL[2:0]' | Dynamic Delay Input
DPA MODES | DPA (Dynamic Phase Adjust/Duty Cycle Select) mode
DPHASE [3:0] | DPA Phase Adjust inputs
DDDUTY [3:0] — DPA Duty Cycle Select inputs

1. These signals are not available in SPLL.
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MULT sysDSP Element

This multiplier element implements a multiply with no addition or accumulator nodes. The two operands, A and B,
are multiplied and the result is available at the output. The user can enable the input/output and pipeline registers.
Figure 2-23 shows the MULT sysDSP element.

Figure 2-23. MULT sysDSP Element
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Symbol Parameter Min. Max. Units

Veep® PLL and Reference Clock Buffer Power 1.14 1.26 Vv

1.

w

(0]

If Vogio or Vegy is set to 1.2V, they must be connected to the same power supply as Vg If Voeio of Vg is set to 3.3V, they must be con-
nected to the same power supply as Vecaux- VocpLL must be connected to the same power supply as V¢ through careful filtering and
decoupling.

. See recommended voltages by 1/O standard in subsequent table.
. Vecaux ramp rate must not exceed 30mV/us during power-up when transitioning between 0V and 3.3V.
. For proper power-up configuration, users must ensure that the configuration control signals such as the CFGx, INITN, PROGRAMN and

DONE pins are driven to the proper logic levels when the device powers up. The device power-up is triggered by the last of V¢, Vocaux OF
Vceios supplies that reaches its minimum valid levels. Alternatively, if the configuration control signals are pulled up by Vgci0s, the Vecios
(configuration I/0O bank) voltage must be powered up prior to or at the same time as the last of VCC or VCCAUX reaches its minimum lev-
els.

. For power-up, V¢ must reach its valid minimum value before powering up Vecaux (LatticeECP2/M “S” version devices only).
. Veerx: VeoeTx and Veop must be tied together in each quad and all quads need to be powered up.
. For more power supply design recommendations, refer to TN1114 Electrical Recommendations for Lattice SERDES.

Hot Socketing Specifications® %4

Symbol Parameter Condition Min. Typ. Max. Units
Ipk Input or I/O leakage current 0 <V|ny £ Vi (MAX) — — +/-1000 MHA
SERDES average input current when
lHDIN® device is powered down and inputs — — 4 mA
are driven

—_

g~ wN

. Veo, Vecaux and Vego should rise/fall monotonically. Vg and Vepr . must be connected to the same power supply (applies to ECP2-6,

ECP2-12 and ECP2-20 only).

.0 VCC < VCC (MAX), 0< VCClO < VCClO (MAX) or0< VCCAUX < VCCAUX (MAX)

. IDK is additive to |pu, IPW or IBH'

. LVCMOS and LVTTL only.

. Assumes that the device is powered down with all supplies grounded, both P and N inputs driven by a CML driver with maximum allowed

Vecig of 1.575V, 8b10b data and internal AC coupling.

ESD Performance

Please refer to LatticeECP2/M Product Family Qualification Summary for complete qualification data, including
ESD performance.
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LatticeECP2/M External Switching Characteristics® (Continued)

Over Recommended Operating Conditions

-7 -6 -5
Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
LFE2-6 0.00 — 0.00 — 0.00 — ns
LFE2-12 0.00 — 0.00 — 0.00 — ns
LFE2-20 0.00 — 0.00 — 0.00 — ns
LFE2-35 0.00 — 0.00 — 0.00 — ns
LFE2-50 0.00 — 0.00 — 0.00 — ns
Wome  [Gecko0aato PO lipes 7 | 000 | — | oo0 | — |ow | — | ns
LFE2M20 0.00 — 0.00 — 0.00 — ns
LFE2M35 0.00 — 0.00 — 0.00 — ns
LFE2M50 0.00 — 0.00 — 0.00 — ns
LFE2M70 0.00 — 0.00 — 0.00 — ns
LFE2M100 0.00 — 0.00 — 0.00 — ns
fuaAx_IOF gfﬁ;';t';eq”e”cy of /O and PFU I cpoyy — | 420 | — | 37 | — | 311 | MHz
General I/0 Pin Parameters (using Primary Clock with PLL)'
LFE2-6 — 2.30 — 2.60 — 2.80 ns
LFE2-12 — 2.30 — 2.60 — 2.80 ns
LFE2-20 — 2.30 — 2.60 — 2.80 ns
LFE2-35 — 2.30 — 2.60 — 2.80 ns
LFE2-50 — 2.30 — 2.60 — 2.80 ns
toopLL™ gg:;l;ttgromput - PIO Output LFE2-70 — [ 230 | — | 260 | — | 280 | ns
LFE2M20 — 2.30 — 2.60 — 2.80 ns
LFE2M35 — 2.30 — 2.60 — 2.80 ns
LFE2M50 — 2.60 — 2.90 — 3.10 ns
LFE2M70 — 2.60 — 2.90 — 3.10 ns
LFE2M100 — 2.70 — 3.00 — 3.20 ns
LFE2-6 0.70 — 0.80 — 0.90 — ns
LFE2-12 0.70 — 0.80 — 0.90 — ns
LFE2-20 0.70 — 0.80 — 0.90 — ns
LFE2-35 0.70 — 0.80 — 0.90 — ns
LFE2-50 0.70 — 0.80 — 0.90 — ns
tSUPLL gg’;';tte"r Data Setup - PIOInput 1/ FE570 070 | — | 080 | — | 090 | — | ns
LFE2M20 0.70 — 0.80 — 0.90 — ns
LFE2M35 0.70 — 0.80 — 0.90 — ns
LFE2M50 0.70 — 0.80 — 0.90 — ns
LFE2M70 0.70 — 0.80 — 0.90 — ns
LFE2M100 0.80 — 0.90 — 1.00 — ns
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LatticeECP2/M External Switching Characteristics® (Continued)

Over Recommended Operating Conditions

-7 -6 -5
Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
LFE2-6 1.00 — 1.20 — 1.40 — ns
LFE2-12 1.00 — 1.20 — 1.40 — ns
LFE2-20 1.00 — 1.20 — 1.40 — ns
LFE2-35 1.00 — 1.20 — 1.40 — ns
LFE2-50 1.00 — 1.20 — 1.40 — ns
tpLL gg:i‘;tg’r Data Hold - PIO Input LFE2-70 100 | — | 120 | — | 140 | — ns
LFE2M20 1.00 — 1.20 — 1.40 — ns
LFE2M35 1.00 — 1.20 — 1.40 — ns
LFE2M50 1.00 — 1.20 — 1.40 — ns
LFE2M70 1.00 — 1.20 — 1.40 — ns
LFE2M100 1.00 — 1.20 — 1.40 — ns
LFE2-6 1.80 — 2.00 — 2.20 — ns
LFE2-12 1.80 — 2.00 — 2.20 — ns
LFE2-20 1.80 — 2.00 — 2.20 — ns
LFE2-35 1.80 — 2.00 — 2.20 — ns
LFE2-50 1.80 — 2.00 — 2.20 — ns
tsy_DELPLL gg’;';tte"r Data gaettelljrl’n-pitl%(le?;;t LFE270 | 180 | — | 200 | — | 220 | — | ns
LFE2M20 1.80 — 2.00 — 2.20 — ns
LFE2M35 1.80 — 2.00 — 2.20 — ns
LFE2M50 1.90 — 2.10 — 2.30 — ns
LFE2M70 1.90 — 2.10 — 2.30 — ns
LFE2M100 2.00 — 2.20 — 2.40 — ns
LFE2-6 0.00 — 0.00 — 0.00 — ns
LFE2-12 0.00 — 0.00 — 0.00 — ns
LFE2-20 0.00 — 0.00 — 0.00 — ns
LFE2-35 0.00 — 0.00 — 0.00 — ns
LFE2-50 0.00 — 0.00 — 0.00 — ns
ome |GiokloDea e POVt |TeEg7 | 000 || om | = [ w00 | — |
LFE2M20 0.00 — 0.00 — 0.00 — ns
LFE2M35 0.00 — 0.00 — 0.00 — ns
LFE2M50 0.00 — 0.00 — 0.00 — ns
LFE2M70 0.00 — 0.00 — 0.00 — ns
LFE2M100 0.00 — 0.00 — 0.00 — ns
DDR I/O Pin Parameters?
tbvapa Data Valid After DQS (DDR Read) |ECP2/M — 0.225 — 0.225 — 0.225 ul
toveDQ Data Hold After DQS (DDR Read) |ECP2/M 0640 | — | 0640 | — | 0640 | — ul
tbqves Data Valid Before DQS (DDR Write) |ECP2/M 0.250 — 0.250 — 0.250 — ul
tbqvas Data Valid After DQS (DDR Write) |ECP2/M 0.250 — 0.250 — 0.250 — ul
fuax bor  |DDR Clock Frequency® ECP2/M 95 | 200 95 166 95 133 | MHz
DDR2 I/O Pin Parameters?®
tHvADQ Data Valid After DQS (DDR Read) |ECP2/M — Jo225| — Jo225| — [o0225] Ul
toveDQ Data Hold After DQS (DDR Read) |ECP2/M 0640 | — | 0640 | — | 0640 | — ul
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 208 PQFP (Cont.)

LFE2-12E/SE LFE2-20E/SE
Pin Pin/Pad Dual Pin/Pad Dual
Number Function Bank Function Differential Function Bank Function Differential

184 GND - GND -

185 PT28A 0 PCLKTO_O T PT37A 0 PCLKTO0_O T
186 PT26B 0 C PT36B 0 C
187 PT26A 0 T PT36A 0 T
188 VCC - VCC -

189 PT20B 0 C PT30B 0 C
190 VCCAUX - VCCAUX -

191 PT20A 0 T PT30A 0 T
192 GND - GND -

193 PT18B 0 C PT26B 0 C
194 PT18A 0 T PT26A 0 T
195 VCCIOO0 0 VCCIOO0 0

196 PT16B 0 C PT20B 0 C
197 PT16A 0 T PT20A 0 T
198 VCC - VCC -

199 PT12B 0 C PT12B 0 C
200 PT12A 0 T PT12A 0 T
201 GND - GND -

202 PT8B 0 C PT8B 0 C
203 PT8A 0 T PT8A 0 T
204 PT6B 0 C PT6B 0 C
205 PT6A 0 T PT6A 0 T
206 VCCIOO0 0 VCCIOO0 0

207 PT2B 0 VREF2_0 C PT2B 0 VREF2_0 C
208 PT2A 0 VREF1_0 T PT2A 0 VREF1_0 T

* 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/Os 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
AA14 PB35B 4 BDQ33 C PB44B 4 BDQ42 C
W13 PB37A 4 BDQ33 T PB46A 4 BDQ42 T
GNDIO GNDIO4 - GNDIO4 -
W14 PB37B 4 BDQ33 C PB46B 4 BDQ42 C
AB18 PB39A 4 BDQ42 T PB48A 4 BDQ51 T
AB19 PB39B 4 BDQ42 C PB48B 4 BDQ51 C
Y15 PB41A 4 BDQ42 T PB50A 4 BDQ51 T
Vi4 PB40A 4 BDQ42 T PB49A 4 BDQ51 T
VCCIO VCCIO4 4 VCCIO4 4
AA15 PB41B 4 BDQ42 C PB50B 4 BDQ51 C
W15 PB40B 4 BDQ42 C PB49B 4 BDQ51 C
GNDIO GNDIO4 - GNDIO -
AB20 PB43A 4 BDQ42 T PB52A 4 BDQ51 T
AA16 PB42A 4 BDQS42 T PB51A 4 BDQS51 T
AB21 PB43B 4 BDQ42 C PB52B 4 BDQ51 C
AA17 PB42B 4 BDQ42 C PB51B 4 BDQ51 C
Y16 PB45A 4 BDQ42 T PB54A 4 BDQ51 T
u15 PB44A 4 BDQ42 T PB53A 4 BDQ51 T
VCCIO VCCIO4 4 VCCIO4 4
W16 PB45B 4 BDQ42 C PB54B 4 BDQ51 C
u16 PB44B 4 BDQ42 C PB53B 4 BDQ51 C
AA18 PB46A 4 BDQ42 T PB55A 4 BDQ51 T
AA20 PB46B 4 BDQ42 C PB55B 4 BDQ51 C
GNDIO GNDIO4 - GNDIO -
V16 PB49A 4 BDQ51 T PB58A 4 BDQ60 T
V17 PB49B 4 BDQ51 C PB58B 4 BDQ60 C
AA21 PB48A 4 BDQ51 T PB57A 4 BDQ60 T
VCCIO VCCIO4 4 VCCIO4 4
Y19 PB51A 4 BDQS51 T PB60A 4 BDQS60 T
AA22 PB48B 4 BDQ51 C PB57B 4 BDQ60 C
Y20 PB51B 4 BDQ51 C PB60B 4 BDQ60 C
Y18 PB50A 4 BDQ51 T PB59A 4 BDQ60 T
GNDIO GNDIO4 - GNDIO4 -
Y21 PB53A 4 BDQ51 T PB62A 4 BDQ60 T
Y17 PB50B 4 BDQ51 C PB59B 4 BDQ60 C
Y22 PB53B 4 BDQ51 C PB62B 4 BDQ60 C
W17 PB52A 4 BDQ51 T PB61A 4 BDQ60 T
VCCIO VCCIO4 4 VCCIO4 4
u18 PB54A 4 BDQ51 T PB63A 4 BDQ60 T
W18 PB52B 4 BDQ51 C PB61B 4 BDQ60 C
V18 PB54B 4 BDQ51 C PB63B 4 BDQ60 C
GNDIO GNDIO4 - GNDIO4 -
T15 PB55A 4 VREF2_4/BDQ51 T PB64A 4 VREF2_4/BDQ60 T
T16 PB55B 4 VREF1_4/BDQ51 C PB64B 4 VREF1_4/BDQ60 C
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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
A7 PT26B 0 o] PT26B 0 o]
B7 PT26A 0 T PT26A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
F12 PT25B 0 C PT25B 0 C
D10 PT25A 0 T PT25A 0 T
H11 PT24B 0 (¢} PT24B 0 (¢}
G11 PT24A 0 T PT24A 0 T
GND GNDIOO - GNDIOO -
A6 PT23B 0 o] PT23B 0 o]
B6 PT23A 0 T PT23A 0 T
D8 PT22B 0 o] PT22B 0 o]
C8 PT22A 0 T PT22A 0 T
VCCIO VCCIO0 0 VCCIO0 0
F11 PT21B 0 o] PT21B 0 o]
E10 PT21A 0 T PT21A 0 T
E9 PT20B 0 C PT20B 0 C
D9 PT20A 0 T PT20A 0 T
G10 PT19B 0 C PT19B 0 o]
GND GNDIOO - GNDIOO -
H10 PT19A 0 T PT19A 0 T
A5 PT18B 0 o] PT18B 0 o]
B5 PT18A 0 T PT18A 0 T
C7 PT17B 0 o] PT17B 0 o]
VCCIO VCCIO0 0 VCCIO0 0
D7 PT17A 0 T PT17A 0 T
E8 PT16B 0 o] PT16B 0 o]
F10 PT16A 0 T PT16A 0 T
F8 PT15B 0 C PT15B 0 C
H9 PT15A 0 T PT15A 0 T
C5 PT14B 0 (¢} PT14B 0 (¢}
GND GNDIOO - GNDIOO -
D5 PT14A 0 T PT14A 0 T
B4 PT13B 0 PT13B 0
VCCIO VCCIO0 0 VCCIO0 0
GND GNDIOO - GNDIOO -
VCCIO VCCIO0 0 VCCIO0 0
GND GNDIOO - GNDIOO -
VCCIO VCCIO0 0 VCCIO0 0
c4 PT10B 0 C PT10B 0 C
GND GNDIOO - GNDIOO -
C3 PT10A 0 T PT10A 0 T
A4 PT9B 0 C PT9B 0 (¢}
A3 PT9A 0 T PT9A 0 T
B3 PT8B 0 o] PT8B 0 o]
VCCIO VCCIO0 0 VCCIO0 0
B2 PT8A 0 T PT8A 0 T
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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
AG4 NC -
AG8 NC -
AH1 NC -
AH16 NC -
AH2 NC -
AH26 NC -
AH27 NC -
AH29 NC -
AH30 NC -
AH4 NC -
AJ1 NC -
AJ2 NC -
AJ27 NC -
AJ28 NC -
AJ29 NC -
AJ3 NC -
AJ30 NC -
AK2 NC -
AK27 NC -
AK28 NC -
AK29 NC -
AK3 NC -
B1 NC -
B2 NC -
B3 NC -
B30 NC -
B4 NC -
B5 NC -
C1 NC -
c2 NC -
C29 NC -
C30 NC -
C4 NC -
D13 NC -
D18 NC -
D23 NC -
D28 NC -
D29 NC -
D3 NC -
D30 NC -
D4 NC -
E25 NC -
E26 NC -
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LFE2M-20E/SE and LFE2M-35E/SE Logic Signal Connections: 256 fpBGA
(Cont.)

LFE2M20E/SE LFE2M35E/SE
Ball Ball/Pad Ball/Pad Dual
Number Function Bank Dual Function Differential Function Bank Function Differential
F14 PR24B 2 RDQ22 C (LvDS)* PR34B 2 RDQ32 C(LVDS)*
F13 PR24A 2 RDQ22 T (LVDS)* PR34A 2 RDQ32 T (LVDS)*
VCCIO VCCIO2 2 VCCIO2 2
GNDIO GNDIO2 - GNDIO2 -
H11 PR14B 2 C PR14B 2 RDQ15 o]
G11 PR14A 2 T PR14A 2 RDQ15 T
E13 PR13B 2 C (LvDS)* PR13B 2 RDQ15 C(LVDS)*
F12 PR13A 2 T (LVDS)* PR13A 2 RDQ15 T (LVDS)*
VCCIO VCCIO2 2 VCCIO2 2
F11 PR12B 2 RUMO_SPLLC_FB_A o] PR12B 2 RUMO_SPLLC_FB_A/RDQ15 C
E12 PR12A 2 RUMO_SPLLT_FB_A T PR12A 2 RUMO_SPLLT_FB_A/RDQ15 T
D16 PR11B 2 RUMO_SPLLC_IN_A C (LvDS)* PR11B 2 RUMO_SPLLC_IN_A/RDQ15 C(LVDS)*
D15 PR11A 2 RUMO_SPLLT_IN_A T (LVDS)* PR11A 2 RUMO_SPLLT_IN_A/RDQ15 T (LVDS)*
C16 PR9B 2 VREF2_2 C PR9B 2 VREF2_2 o]
GNDIO GNDIO2 - GNDIO2 -
B16 PR9A 2 VREF1_2 T PR9A 2 VREF1_2 T
VCCIO VCCIO2 2 VCCIO2 2
F4 XRES - XRES -
C15 URC_SQ_VCCRX0 12 URC_SQ_VCCRX0 12
Al4 URC_SQ_HDINPO 12 T URC_SQ_HDINPO 12 T
B15 URC_SQ_VCCIBO 12 URC_SQ_VCCIBO 12
B14 URC_SQ_HDINNO 12 o] URC_SQ_HDINNO 12 Cc
c12 URC_SQ_VCCTX0 12 URC_SQ_VCCTX0 12
A1 URC_SQ_HDOUTPO | 12 T URC_SQ_HDOUTPO | 12 T
A12 URC_SQ_VCCOBO | 12 URC_SQ_VCCOBO | 12
B11 URC_SQ_HDOUTNO | 12 C URC_SQ_HDOUTNO | 12 C
Cc11 URC_SQ_VCCTX1 12 URC_SQ_VCCTX1 12
B10 | URC_SQ_HDOUTN1 | 12 C URC_SQ_HDOUTN1 | 12 o]
C10 URC_SQ_VCCOB1 12 URC_SQ_VCCOB1 12
A10 | URC_SQ_HDOUTP1 | 12 T URC_SQ_HDOUTP1 | 12 T
C14 URC_SQ_VCCRX1 12 URC_SQ_VCCRX1 12
B13 URC_SQ_HDINNT1 12 o] URC_SQ_HDINNT1 12 o]
C13 URC_SQ_VCCIB1 12 URC_SQ_VCCIB1 12
A13 URC_SQ_HDINP1 12 T URC_SQ_HDINP1 12 T
B9 |URC_SQ_VCCAUX33| 12 URC_SQ_VCCAUX33| 12
D8 URC_SQ_REFCLKN | 12 C URC_SQ_REFCLKN | 12 o]
D9 URC_SQ_REFCLKP | 12 T URC_SQ_REFCLKP | 12 T
Cc9 URC_SQ_VCCP 12 URC_SQ_vCCP 12
A5 URC_SQ_HDINP2 12 T URC_SQ_HDINP2 12 T
C5 URC_SQ_VCCIB2 12 URC_SQ_VCCIB2 12
B5 URC_SQ_HDINN2 12 C URC_SQ_HDINN2 12 o]
C4 URC_SQ_VCCRX2 12 URC_SQ_VCCRX2 12
A8 URC_SQ_HDOUTP2 | 12 T URC_SQ_HDOUTP2 | 12 T
C8 URC_SQ_VvCCOB2 12 URC_SQ_VvCCOB2 12
B8 URC_SQ_HDOUTN2 | 12 C URC_SQ_HDOUTN2 | 12 o]
c7 URC_SQ_VCCTX2 12 URC_SQ_VCCTX2 12
B7 URC_SQ_HDOUTN3 | 12 C URC_SQ_HDOUTN3 | 12 o]
A6 URC_SQ_VCCOB3 | 12 URC_SQ_VCCOB3 | 12
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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 -
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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 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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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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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

L16 GND GND -
L17 GND GND -
L2 GND GND -
L20 GND GND -
L25 GND GND -
L7 GND GND -
M13 GND GND -
M14 GND GND -
N10 GND GND -
N12 GND GND -
N13 GND GND -
N14 GND GND -
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 -
T11 GND GND -
T16 GND GND -
T17 GND GND -
T2 GND GND -
T20 GND GND -
T25 GND GND -
T7 GND GND -
ut1 GND GND -
u13 GND GND -
u14 GND GND -
ute GND GND -
V22 GND GND -
V5 GND GND -
Y11 GND GND -
Y16 GND GND -
AB3 NC NC -
AB4 NC NC -
AC1 NC NC -
AC2 NC NC -
B4 NC NC -
B5 NC NC -
C26 NC NC -
D20 NC NC -
D21 NC NC -
D22 NC NC -
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
AJ30 LRC_SQ_VCCIBO 13
AK29 LRC_SQ_HDINPO 13 T
AH30 LRC_SQ_VCCRX0 13
AG27 CFG2 8
AD25 CFG1 8
AG28 CFGO 8
AG30 PROGRAMN 8
AG29 CCLK 8
AC24 INITN 8
AF27 DONE 8
GNDIO GNDIO8 -
AF28 WRITEN*** 8
AE26 CSIN** 8
AB23 CSN*** 8
AF29 DO/SPIFASTN*** 8
VCCIO VCCIO8 8
AF30 D1*** 8
AD26 D2*** 8
AE29 D3*** 8
GNDIO GNDIO8 -
AE30 D4*** 8
AD29 D5*** 8
AC25 D6*** 8
AD30 D7/SPIDO*** 8
VCCIO VCCIO8 8
AA22 DI/CSSPION*** 8
AC26 DOUT/CSON/CSSPITN*** 8
AA23 BUSY/SISPI*** 8
AB22 RLMO_PLLCAP 3
AC27 PR102B 3 RLMO_GDLLC_FB_A/RDQ99 C
GNDIO GNDIO3 -
AC28 PR102A 3 RLMO_GDLLT_FB_A/RDQ99 T
AC29 PR101B 3 RLMO_GDLLC_IN_A**/RDQ99 C (LvDS)*
AC30 PR101A 3 RLMO_GDLLT_IN_A**/RDQ99 T (LVDS)*
AB30 PR100B 3 RLMO_GPLLC_IN_A**/RDQ99 C
VCCIO VCCIO3 3
AA30 PR100A 3 RLMO_GPLLT_IN_A**/RDQ99 T
AB29 PR99B 3 RLMO_GPLLC_FB_A/RDQ99 C (LVDS)*
AB28 PR99A 3 RLMO_GPLLT_FB_A/RDQS99 T (LVDS)*
GNDIO GNDIO3 -
Y22 PR98B 3 RDQ99 C
Y23 PR98A 3 RDQ99 T
AB26 PR97B 3 RDQ99 C (LVvDS)*
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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
K26 PR26A 2 RDQ23 T
K23 PR25B 2 RDQ23 C (LVvDS)*
K22 PR25A 2 RDQ23 T (LVDS)*
J22 PR24B 2 RDQ23 C
VCCIO VCCIO2 2
J23 PR24A 2 RDQ23 T
GNDIO GNDIO2 -
VCCIO VCCIO2 2
J26 PR17B 2 RDQ15 C (LvDS)*
H26 PR17A 2 RDQ15 T (LVDS)*
H27 PR16B 2 RDQ15 C
G26 PR16A 2 RDQ15 T
VCCIO VCCIO2 2
H23 PR15B 2 RDQ15 C (LVDS)*
H24 PR15A 2 RDQS15 T (LVDS)*
D28 PR14B 2 RDQ15 C
GNDIO GNDIO2 -
E28 PR14A 2 RDQ15 T
G24 PR13B 2 RDQ15 C (LVDS)*
H25 PR13A 2 RDQ15 T (LVDS)*
D27 PR12B 2 RUMO_SPLLC_FB_A/RDQ15 C
VCCIO VCCIO2 2
E27 PR12A 2 RUMO_SPLLT_FB_A/RDQ15 T
F26 PR11B 2 RUMO_SPLLC_IN_A/RDQ15 C (LvDS)*
G25 PR11A 2 RUMO_SPLLT_IN_A/RDQ15 T (LVDS)*
F24 PR9B 2 VREF2_2 C
GNDIO GNDIO2 -
F25 PR9A 2 VREF1_2 T
VCCIO VCCIO2 2
G23 XRES 1
C30 URC_SQ_VCCRXO0 12
A29 URC_SQ_HDINPO 12 T
B30 URC_SQ_VCCIBO 12
B29 URC_SQ_HDINNO 12 C
ca7 URC_SQ_VCCTX0 12
A26 URC_SQ_HDOUTPO 12 T
A27 URC_SQ_VCCOBO 12
B26 URC_SQ_HDOUTNO 12 C
C26 URC_SQ_VCCTX1 12
B25 URC_SQ_HDOUTNT1 12 C
C25 URC_SQ_VCCOB1 12
A25 URC_SQ_HDOUTP1 12 T




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

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
AF1 PL78B 6 LDQ82 C (LVDS)* PL95B 6 LDQ99 C (LVDS)*
AE5 PL79A 6 LDQ8s2 T PL96A 6 LDQ99 T
AE6 PL79B 6 LDQ82 c PLO6B 6 LDQ99 c
AF4 PL80A 6 LDQs2 T (LVDS)* PLO7A 6 LDQ99 T (LVDS)*
vCCIo VCCIO6 6 VCCIO6 6

AF3 PL80B 6 LDQ8s2 C (LVDS)* PLO7B 6 LDQ99 C (LVDS)*
AF5 PL81A 6 LDQ8s2 T PL9BA 6 LDQ99 T
AF6 PL81B 6 LDQ82 c PL98B 6 LDQ99 Cc
AG1 PL82A 6 | LLMO_GPLLT_IN_A*/LDQS82 | T (LvDS)* PL99A 6 LLMO_GPLLEIN-A™/ | T (Ds)*
GNDIO GNDIO6 - GNDIO6 -

AG2 PL82B 6 | LLMO_GPLLC_IN_A*/LDQ82 | C (LVDS)* PLO9B 6 |LLMO_GPLLC_IN_A*/LDQ99| C (LVDS)*
AE9 PL83A 6 LLMO_GPLLT_FB_A/LDQ82 T PL100A 6 | LLMO_GPLLT_FB_A/LDQ99 T
AF7 PL83B 6 LLMO_GPLLC_FB_A/LDQ82 c PL100B 6 | LLMO_GPLLC_FB_A/LDQ99 c
vccio VCCIO6 6 VCCIO6 6

AHT PL84A 6 | LLMO_GDLLT_IN_A*/LDQ82 | T (LVDS)* PL101A 6 |LLMO_GDLLT_IN_A*/LDQ99 | T (LVDS)*
AH2 PL84B 6 | LLMO_GDLLC_IN_A/LDQ82 | ¢ (vDs)* PL101B 6 LLMO_GDLLCINA™/ | ¢ (vDs)*
AG5 PL85A 6 LLMO_GDLLT_FB_A/LDQ82 T PL102A 6 | LLMO_GDLLT_FB_A/LDQ99 T
AG4 PL85B 6 | LLMO_GDLLC_FB_A/LDQ82 c PL102B 6 | LLMO_GDLLC_FB_A/LDQ99 c
GNDIO GNDIO6 - GNDIO6 -

AG6 LLMO_PLLCAP 6 LLMO_PLLCAP 6

A1 PL87A 6 T PL104A 6 T
AJ2 PL87B 6 c PL104B 6 c
AK2 TCK - TCK -

AK1 DI - DI -

ALT ™S - ™S -

AF10 TDO - TDO -

AK3 vced - vced -

AN2 | LLC_SQ_VCCRX3 | 14 LLC_SQ_VCCRX3 | 14

AM2 | LLC_SQ_HDINP3 | 14 T LLC_SQ_HDINP3 14 T
ANT LLC_SQ_VCCIB3 | 14 LLC_SQ_VCCIB3 14

AM3 | LLC_SQ_HDINN3 | 14 c LLC_SQ_HDINN3 14 c
AN3 | LLC_SQ_vCCTX3 | 14 LLC_SQ_VCCTX3 | 14

AP2 | LLC_SQ_HDOUTP3 | 14 T LLC_SQ_HDOUTP3 | 14 T
AM1 | LLC_SQ_VCCOB3 | 14 LLC_SQ_VCCOB3 | 14

AP3 | LLC_SQ_HDOUTN3 | 14 c LLC_SQ_HDOUTN3 | 14 c
AN4 | LLC_SQ_VCCTX2 | 14 LLC_sQ_vCcCTX2 | 14

AP4 | LLC_SQ_HDOUTN2 | 14 c LLC_SQ_HDOUTN2 | 14 Cc
AL3 | LLC_SQ_VCCOB2 | 14 LLC_SQ_VCCOB2 | 14

AP5 | LLC_SQ_HDOUTP2 | 14 T LLC_SQ_HDOUTP2 | 14 T
AN5 | LLC_SQ_VCCRX2 | 14 LLC_SQ_VCCRX2 | 14

AM4 | LLC_SQ_HDINN2 | 14 c LLC_SQ_HDINN2 14 c
AL4 LLC_sQ_vCCIB2 | 14 LLC_SQ_vCCIB2 14

AM5 | LLC_SQ_HDINP2 | 14 T LLC_SQ_HDINP2 14 T
AL6 LLC_SQ_VCCP 14 LLC_SQ_vCCP 14

AL5 | LLC_SQ_REFCLKP | 14 T LLC_SQ_REFCLKP | 14 T
AK5 | LLC_SQ_REFCLKN | 14 c LLC_SQ_REFCLKN | 14 c
AK6 | LLC_SQ_VCCAUX33 | 14 LLC_SQ_VCCAUX33 | 14

AM6 | LLC_SQ_HDINP1 | 14 T LLC_SQ_HDINP1 14 T
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Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-20SE-5Q208lI 131 1.2V -5 PQFP 208 Ind 20
LFE2-20SE-6Q208lI 131 1.2V -6 PQFP 208 Ind 20
LFE2-20SE-5F256I 193 1.2V -5 fpBGA 256 Ind 20
LFE2-20SE-6F256I 193 1.2V -6 fpBGA 256 Ind 20
LFE2-20SE-5F484I 331 1.2V -5 fpBGA 484 Ind 20
LFE2-20SE-6F484I 331 1.2V -6 fpBGA 484 Ind 20
LFE2-20SE-5F672I 402 1.2v -5 fpBGA 672 Ind 20
LFE2-20SE-6F672I 402 1.2V -6 fpBGA 672 Ind 20

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-35SE-5F484| 331 1.2V -5 fpBGA 484 Ind 35
LFE2-35SE-6F484| 331 1.2V -6 fpBGA 484 Ind 35
LFE2-35SE-5F672I 450 1.2V -5 fpBGA 672 Ind 35
LFE2-35SE-6F672I 450 1.2V -6 fpBGA 672 Ind 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-50SE-5F484| 339 1.2V -5 fpBGA 484 Ind 50
LFE2-50SE-6F484| 339 1.2V -6 fpBGA 484 Ind 50
LFE2-50SE-5F672I 500 1.2V -5 fpBGA 672 Ind 50
LFE2-50SE-6F672I 500 1.2V -6 fpBGA 672 Ind 50

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-70SE-5F672I 500 1.2V -5 fpBGA 672 Ind 70
LFE2-70SE-6F672I 500 1.2V -6 fpBGA 672 Ind 70
LFE2-70SE-5F900I 583 1.2V -5 fpBGA 900 Ind 70
LFE2-70SE-6F900I 583 1.2V -6 fpBGA 900 Ind 70
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