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The DLLs in the LatticeECP2/M are used to shift the clock in relation to the data for source synchronous inputs.
PLLs are used for frequency synthesis and clock generation for source synchronous interfaces. Cascading PLL
and DLL blocks allows applications to utilize the unique benefits of both DLLs and PLLs.

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

GPLL/SPLL/GDLL PIO Input Pin Connections (LatticeECP2M Family Only)

All LatticeECP2M devices contain two GDLLs, two GPLLs and six SPLLs, arranged in quadrants as shown in
Figure 2-8. In the LatticeECP2M devices GPLLs, SPLLs and GDLLs share their input pins. Figure 2-8 shows the
sharing of SPLLs input pin connections in the upper two quadrants and the sharing of GDLL, GPLL and SPLL input
pin connections in the lower two quadrants.

Figure 2-8. Sharing of PIO Pins by GPLL, SPLL and GDLL in LatticeECP2M Devices
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Clock Dividers

LatticeECP2/M devices have two clock dividers, one on the left side and one on the right side of the device. These
are intended to generate a slower-speed system clock from a high-speed edge clock. The block operates in a +2,
+4 or +8 mode and maintains a known phase relationship between the divided down clock and the high-speed
clock based on the release of its reset signal. The clock dividers can be fed from selected PLL/DLL outputs, DLL-
DELA delay blocks, routing or from an external clock input. The clock divider outputs serve as primary clock
sources and feed into the clock distribution network. The Reset (RST) control signal resets input and synchro-
nously forces all outputs to low. The RELEASE signal releases outputs synchronously to the input clock. For further
information about clock dividers, please see the list of additional technical documentation at the end of this data
sheet. Figure 2-9 shows the clock divider connections.

2-10



= L ATTICE Architecture

LatticeECP2/M Family Data Sheet

MULTADDSUB sysDSP Element

In this case, the operands A0 and BO are multiplied and the result is added/subtracted with the result of the multi-

plier operation of operands A1 and A2. The user can enable the input, output and pipeline registers. Figure 2-25
shows the MULTADDSUB sysDSP element.

Figure 2-25. MULTADDSUB
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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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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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Switching Test Conditions

Figure 3-22 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 3-19.

Figure 3-22. Output Test Load, LVTTL and LVCMOS Standards

Vr

R1
DUT ® Test Point
%RZ —— CL*

*CL Includes Test Fixture and Probe Capacitance

Table 3-19. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R4 R, C. Timing Ref. Vi
LVCMOS 3.3 = 1.5V —
LVCMOS 2.5 = Vg 0/2 —
LVTTL and other LVCMOS settings (L -> H, H-> L) 0 °9) OpF |LVCMOS 1.8 = V(g 0/2 —
LVCMOS 1.5 = Vg 0/2 —
LVCMOS 1.2 = Vg o/2 —

LVCMOS 2.5 I/O (Z -> H) 0 1MQ Veeio/2 —
LVCMOS 2.5 /0 (Z -> L) 1MQ 0 Vocio/2 Veeio
LVCMOS 2.5 /0 (H -> Z) =) 100 Vo - 0.10 —
LVCMOS 2.5 /0 (L -> 2) 100 0 VoL +0.10 Veeio

Note: Output test conditions for all other interfaces are determined by the respective standards.

3-51



= LATTICE

LatticeECP2/M Family

Data Sheet
Pinout Information

July 2012

Data Sheet DS1006

Signal Descriptions

Signal Name | vo | Description

General Purpose

[Edge] indicates the edge of the device on which the pad is located. Valid
edge designations are L (Left), B (Bottom), R (Right), T (Top).
[Row/Column Number] indicates the PFU row or the column of the device on
which the PIC exists. When Edge is T (Top) or B (Bottom), only need to spec-
ify Row Number. When Edge is L (Left) or R (Right), only need to specify Col-
umn Number.

P[Edge] [Row/Column Number] [A/B] | 1/O [A/B] indicates the PIO within the PIC to which the pad is connected. Some of
these user-programmable pins are shared with special function pins. These
pins, when not used as special purpose pins, can be programmed as I/Os for
user logic. During configuration the user-programmable I/Os are tri-stated
with an internal pull-up resistor enabled. If any pin is not used (or not bonded
to a package pin), it is also tri-stated with an internal pull-up resistor enabled
after configuration. See “Typical sysl/O I/O Behavior During Power-up” for
more information about I/O behavior during power-up.

GSRN I Global RESET signal (active low). Any I/O pin can be GSRN.

NC — |No connect.

GND — |Ground. Dedicated pins.

Vee — |Power supply pins for core logic. Dedicated pins.

Vv __|Auxiliary power supply pin. This dedicated pin powers all the differential and

CCAUX referenced input buffers.

Veeiox — | Dedicated power supply pins for I/O bank x.

PLL supply pins. Should be tied to V¢ even when the corresponding PLL is

VeepLL —
unused.

Vv Vv __ | Reference supply pins for I/O bank x. Pre-determined pins in each bank are

REF1_x YREF2_x assigned as Vg inputs. When not used, they may be used as I/O pins.

XRES* — |10K ohm +/-1% resistor must be connected between this pad and ground.

PLLCAP* — |External capacitor connection for PLL.

PLL, DLL and Clock Functions (Used as user programmable 1/O pins when not in use for PLL or clock pins)

[LOC][num]_VeepLL —  |Power supply pin for PLL: LUM, LLM, RUM, RLM, num = row from center.
General Purpose PLL (GPLL) input pads: LUM, LLM, RUM, RLM, num = row

[LOC]inum]_GPLL[T, C]_IN_A | from center, T = true and C = complement, index A,B,C...at each side.
Optional feedback GPLL input pads: LUM, LLM, RUM, RLM, num = row from

[LOC]num]_GPLLIT, C]_FB_A ! center, T = true and C = complement, index A,B,C...at each side.

5 Secondary PLL (SPLL) input pads: LUM, LLM, RUM, RLM, num = row from

[LOC]Inum]_SPLL[T, CLIN_A I center, T = true and C = complement, index A,B,C...at each side.

5 Optional feedback (SPLL) input pads: LUM, LLM, RUM, RLM, num = row from

[LOC]inum]_SPLL[T, C_FB_A I center, T = true and C = complement, index A,B,C...at each side.

DLL input pads: LUM, LLM, RUM, RLM, num = row from center, T = true and

[LOC]num]_DLLT, CLIN_A I C = complement, index A,B,C...at each side.

Optional feedback (DLL) input pads: LUM, LLM, RUM, RLM, num = row from

[LOC]Inum]_DLLT, C]_FB_A I center, T = true and C = complement, index A,B,C...at each side.

. . Primary Clock pads, T = true and C = complement, n per side, indexed by

PCLKIT, C].[n-0]_[3:0] ' Ibank and 0,1,2,3 within bank.

© 2012 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.

www.latticesemi.com
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LFE2-20E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-20E/SE
Ball
Number Ball Number Ball/Pad Function Bank Dual Function Differential
GND GND GNDIO5 -
R4 R4 PB33A 5 BDQS33 T
L6 L6 PB34A 5 BDQ33 T
T4 T4 PB33B 5 BDQ33 C
L7 L7 PB34B 5 BDQ33 C
N7 N7 PB35A 5 PCLKT5_0/BDQ33 T
VCCIO VCCIO VCCIO5 5
M8 M8 PB35B 5 PCLKC5_0/BDQ33 C
GND GND GNDIO5 -
P7 P7 PB40A 4 PCLKT4_0/BDQ42 T
R8 R8 PB40B 4 PCLKC4_0/BDQ42 C
VCCIO VCCIO VCCIO4 4
T5 T5 PB41A 4 BDQ42 T
T6 T6 PB41B 4 BDQ42 C
T8 T8 PB42A 4 BDQS42 T
GND GND GNDIO4 -
R7 R7 PB43A 4 BDQ42 T
T9 T9 PB42B 4 BDQ42 C
T7 T7 PB43B 4 BDQ42 C
L8 L8 PB44A 4 BDQ42 T
VCCIO VCCIO VCCIO4 4
P8 P8 PB45A 4 BDQ42 T
L9 L9 PB44B 4 BDQ42 C
N8 N8 PB45B 4 BDQ42 C
R9 R9 PB46A 4 BDQ42 T
GND GND GNDIO4 -
R10 R10 PB46B 4 BDQ42 C
- VCC VCCIO 4
- GND GNDIO4 4
N9 N9 PB56A 4 BDQ60 T
T10 T10 PB57A 4 BDQ60 T
M9 M9 PB56B 4 BDQ60 C
R11 R11 PB57B 4 BDQ60 C
P10 P10 PB58A 4 BDQ60 T
N11 N11 PB59A 4 BDQ60 T
VCCIO VCCIO VCCIO4 4
N10 N10 PB58B 4 BDQ60 C
P11 P11 PB59B 4 BDQ60 C
T11 T11 PB60A 4 BDQS60 T
GND GND GNDIO4 -
M11 M11 PB61A 4 BDQ60 T
T12 T12 PB60B 4 BDQ60 C
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LFE2-20E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-20E/SE
Ball
Number Ball Number Ball/Pad Function Bank Dual Function Differential
L11 L11 PB61B 4 BDQ60 C
T13 T13 PB62A 4 BDQ60 T
R13 R13 PB63A 4 BDQ60 T
VCCIO VCCIO VCCIO4 4
T14 T14 PB62B 4 BDQ60 C
P13 P13 PB63B 4 BDQ60 C
GND GND GNDIO4 -
N12 N12 PB64A 4 VREF2_4/BDQ60 T
M12 M12 PB64B 4 VREF1_4/BDQ60 C
R15 R15 CFG2 8
N14 N14 CFG1 8
N13 N13 PROGRAMN 8
N15 N15 CFGO 8
P15 P15 PR44B 8 WRITEN C
L12 L12 INITN 8
N16 N16 PR43B 8 CSN C
GND GND GNDIO8 -
R14 R14 CCLK 8
P14 P14 PR44A 8 CS1N T
M13 M13 DONE 8
R16 R16 PR42B 8 D1 C
VCCIO VCCIO VCCIO8 8
M16 M16 PR43A 8 DO/SPIFASTN T
P16 P16 PR42A 8 D2 T
L15 L15 PR41B 8 D3 C
GND GND GNDIO8 -
L14 L14 PR40A 8 D6 T
L16 L16 PR41A 8 D4 T
L10 L10 PR39B 8 D7/SPIDO C
L13 L13 PR40B 8 D5 C
VCCIO VCCIO VCCIO8 8
K11 K11 PR39A 8 DI/CSSPION T
K14 K14 PR38B 8 DOUT/CSON C
K13 K13 PR38A 8 BUSY/SISPI T
GND GND GNDIOS8 -
K15 K15 PR31B 3 RLMO_GPLLC_FB_A/RDQ34 C
VCCIO VCCIO VCCIOS 3
K16 K16 PR31A 3 RLMO_GPLLT_FB_A/RDQ34 T
GND GND GNDIO3 -
J16 J16 PR30B 3 RLMO_GPLLC_IN_A**/RDQ34 C (LVDS)*
J15 J15 PR30A 3 RLMO_GPLLT_IN_A**/RDQ34 T (LVDS)*
J14 J14 RLMO_PLLCAP 3
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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
F19 PR5A 2 T PR7A 2 RDQ8 T
D20 PR4A 2 T (LVDS)* PR6A 2 RDQ8 T (LVDS)*
F18 PR3B 2 C PR5B 2 RDQ8 C
VCCIO VCCIO2 2 VCCIO2 2
Cc21 NC - PR4B 2 RDQ8 C (LVDS)*
F16 PR3A 2 T PR5A 2 RDQ8 T
Cc22 NC - PR4A 2 RDQ8 T (LVDS)*
- - - GNDIO -
D19 PR2B 2 VREF2_2 C (LVDS)* PR2B 2 VREF2_2 C (LVDS)*
E19 PR2A 2 VREF1_2 T (LVDS)* PR2A 2 VREF1_2 T (LVDS)*
B21 PT55B 1 VREF2_1 C PT64B 1 VREF2_1 C
B22 PT55A 1 VREF1_1 T PT64A 1 VREF1_1 T
GNDIO GNDIO1 - GNDIO1 -
D18 PT53B 1 C PT62B 1 C
Cc20 PT54B 1 C PT63B 1 C
E18 PT53A 1 T PT62A 1 T
C19 PT54A 1 T PT63A 1 T
VCCIO VCCIO1 1 VCCIO1 1
D17 PT51B 1 C PT60B 1 C
B20 PT52B 1 C PT61B 1 C
C18 PT51A 1 T PT60A 1 T
A19 PT52A 1 T PT61A 1 T
GNDIO GNDIO1 - GNDIO1 -
A18 PT49B 1 C PT58B 1 C
A21 PT50B 1 C PT59B 1 C
B18 PT49A 1 T PT58A 1 T
A20 PT50A 1 T PT59A 1 T
VCCIO VCCIO1 1 VCCIO1 1
D16 PT47B 1 C PT56B 1 C
G16 PT48B 1 C PT57B 1 C
E16 PT47A 1 T PT56A 1 T
G15 PT48A 1 T PT57A 1 T
C17 PT46B 1 C PT55B 1 C
GNDIO GNDIO1 - GNDIO1 -
C16 PT46A 1 T PT55A 1 T
A17 PT44B 1 C PT53B 1 C
B17 PT45B 1 C PT54B 1 C
A16 PT44A 1 T PT53A 1 T
VCCIO VCCIO1 1 VCCIO1 1
B16 PT45A 1 T PT54A 1 T
E15 PT42B 1 C PT51B 1 C
Ci5 PT43B 1 C PT52B 1 C
F15 PT42A 1 T PT51A 1 T
D15 PT43A 1 T PT52A 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
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
T24 GND - GND
T3 GND - GND
u10 GND - GND
(URR] GND - GND
u13 GND - GND
u14 GND - GND
u16 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 1/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an /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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LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
V23 PR70A 3 RDQ71 T
w27 PR69B 3 RDQ71 C (LVDS)*
w28 PR69A 3 RDQ71 T (LVDS)*
V26 PR68B 3 RDQ71 C
VCCIO VCCIO3 3
V24 PR68A 3 RDQ71 T
w29 PR67B 3 RDQ71 C (LVDS)*
W30 PR67A 3 RDQ71 T (LVDS)*
u25 PR66B 3 RDQ63 C
GND GNDIO3 -
u23 PR66A 3 RDQ63 T
V29 PR65B 3 RDQ63 C (LvDS)*
V30 PR65A 3 RDQ63 T (LVDS)*
u26 PR64B 3 RDQ63 C
VCCIO VCCIO3 3
u24 PR64A 3 RDQ63 T
u27 PR63B 3 RDQ63 C (LVDS)*
u28 PR63A 3 RDQS63 T (LVDS)*
GND GNDIO3 -
T23 PR62B 3 RDQ63 C
T25 PR62A 3 RDQ63 T
u29 PR61B 3 RDQ63 C (LVDS)*
u3s0 PR61A 3 RDQ63 T (LVDS)*
VCCIO VCCIO3 3
T24 PR60B 3 VREF2_3/RDQ63 C
T26 PR60A 3 VREF1_3/RDQ63 T
T27 PR59B 3 PCLKC3_0/RDQ63 C (LvDS)*
T28 PR59A 3 PCLKT3_0/RDQ63 T (LVDS)*
R24 PR57B 2 PCLKC2_0/RDQ54 C
R26 PR57A 2 PCLKT2_0/RDQ54 T
GND GNDIO2 -
T29 PR56B 2 RDQ54 C (LVDS)*
T30 PR56A 2 RDQ54 T (LVDS)*
R23 PR55B 2 RDQ54 C
R25 PR55A 2 RDQ54 T
VCCIO VCCIO2 2
R27 PR54B 2 RDQ54 C (LVDS)*
R28 PR54A 2 RDQS54 T (LVDS)*
P26 PR53B 2 RDQ54 C
GND GNDIO2 -
P24 PR53A 2 RDQ54 T
R29 PR52B 2 RDQ54 C (LvDS)*
R30 PR52A 2 RDQ54 T (LVDS)*
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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
A7 URC_SQ_HDOUTP3 | 12 T URC_SQ_HDOUTP3 | 12 T
Cé URC_SQ_VCCTX3 12 URC_SQ_VCCTX3 12
B4 URC_SQ_HDINN3 12 C URC_SQ_HDINN3 12 o]
B3 URC_SQ_VCCIB3 12 URC_SQ_VCCIB3 12
A4 URC_SQ_HDINP3 12 T URC_SQ_HDINP3 12 T
C3 URC_SQ_VCCRX3 12 URC_SQ_VCCRX3 12
GNDIO GNDIO" - GNDIO1 -
VCCIO VCCIO1 1 VCCIO1 1
GNDIO GNDIOO - GNDIOO -
VCCIO VCCIO0 0 VCCIO0 0
G10 VCCPLL - VCCPLL -
G7 VCC - VCC -
G9 VCC - VCC -
H7 VCC - VCC -
J10 VCC - VCC -
K10 VCC - VCC -
K8 VCC - VCC -
E7 VCCIOO0 0 VCCIOO0 0
VCCIO VCCIO0 0 VCCIO0 0
E10 VCCIO1 1 VCCIO1 1
VCCIO VCCIO1 1 VCCIO1 1
E14 VCCIO2 2 VCCIO2 2
G12 VCCIO2 2 VCCIO2 2
VCCIO VCCIO2 2 VCCIO2 2
K12 VCCIO3 3 VCCIO3 3
M14 VCCIO3 3 VCCIO3 3
VCCIO VCCIO3 3 VCCIO3 3
M10 VCCIO4 4 VCCIO4 4
P12 VCCIO4 4 VCCIO4 4
VCCIO VCCIO4 4 VCCIO4 4
M7 VCCIO5 5 VCCIO5 5
P5 VCCIO5 5 VCCIO5 5
VCCIO VCCIO5 5 VCCIO5 5
K5 VCCIO6 6 VCCIO6 6
M3 VCCIO6 6 VCCIO6 6
VCCIO VCCIO6 6 VCCIO6 6
E3 VCCIO7 7 VCCIO7 7
G5 VCCIO7 7 VCCIO7 7
VCCIO VCCIO7 7 VCCIO7 7
T15 VCCIO8 8 VCCIO8 8
VCCIO VCCIO8 8 VCCIO8 8
G8 VCCAUX - VCCAUX -
H10 VCCAUX - VCCAUX -
J7 VCCAUX - VCCAUX -
K9 VCCAUX - VCCAUX -
A1 GND - GND -
A15 GND - GND -
A16 GND - GND -

4-140




= LATTICE

Pinout Information
LatticeECP2/M Family Data Sheet

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

G19 GND - GND -
G4 GND - GND -
H10 GND - GND -
H13 GND - GND -
J14 GND - GND -
J9 GND - GND -
K10 GND - GND -
K11 GND - GND -
K12 GND - GND -
K13 GND - GND -
K15 GND - GND -
K20 GND - GND -
K3 GND - GND -
K8 GND - GND -
L10 GND - GND -
L11 GND - GND -
L12 GND - GND -
L13 GND - GND -
M10 GND - GND -
M11 GND - GND -
M12 GND - GND -
M13 GND - GND -
N10 GND - GND -
N11 GND - GND -
N12 GND - GND -
N13 GND - GND -
N15 GND - GND -
N20 GND - GND -
N3 GND - GND -
N8 GND - GND -
P14 GND - GND -
P9 GND - GND -
R10 GND - GND -
R13 GND - GND -
T19 GND - GND -
T4 GND - GND -
W16 GND - GND -
W2 GND - GND -
w21 GND - GND -
W7 GND - GND -
Y10 GND - GND -
Y13 GND - GND -
D15 NC - NC -
G14 NC - NC -
G15 NC - NC -
D14 NC - NC -
E15 NC - NC -
E14 NC - NC -
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
Y6 PB8A 5 BDQ6 T
Y5 PB8B 5 BDQ6 C
VCCIO VCCIO5 5
AB3 PB9A 5 BDQ6 T
AB4 PB9B 5 BDQ6 C
AB5 PB10A 5 BDQ6 T
AA6 PB10B 5 BDQ6 C
GNDIO GNDIO5 -
VCCIO VCCIO5 5
V9 PB40A 5 BDQ42 T
U9 PB40B 5 BDQ42 C
VCCIO VCCIO5 5
u10 PB41A 5 BDQ42 T
T10 PB41B 5 BDQ42 C
GNDIO GNDIO5 -
w9 PB42A 5 BDQS42**** T
Y8 PB42B 5 BDQ42 C
AA7 PB43A 5 VREF2_5/BDQ42 T
Y7 PB43B 5 VREF1_5/BDQ42 C
ABG6 PB44A 5 PCLKT5_0/BDQ42 T
AB7 PB44B 5 PCLKC5_0/BDQ42 C
VCCIO VCCIO5 5
GNDIO GNDIO5 -
AA8 PB49A 4 PCLKT4_0/BDQ51 T
VCCIO VCCIO4 4
AB8 PB49B 4 PCLKC4_0/BDQ51 C
AA9 PB50A 4 VREF2_4/BDQ51 T
Y9 PB50B 4 VREF1_4/BDQ51 C
AB9 PB51A 4 BDQS51**** T
GNDIO GNDIO4 -
AB10 PB51B 4 BDQ51 C
AA10 PB52A 4 BDQ51 T
Y11 PB52B 4 BDQ51 C
VCCIO VCCIO4 4
GNDIO GNDIO4 -
V10 PB56A 4 BDQ60 T
U1 PB56B 4 BDQ60 C
V11 PB57A 4 BDQ60 T
W11 PB57B 4 BDQ60 C
AA11 PB58A 4 BDQ60 T
AB11 PB58B 4 BDQ60 C
VCCIO VCCIO4 4
T11 PB59A 4 BDQ60 T
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
J2 PL34B 7 LDQ32 C (LVDS)*
H1 PL35A 7 LDQ32 T
GNDIO GNDIO7 -
Ji PL35B 7 LDQ32 C
GNDIO GNDIO7 -
L5 PL41A 7 LDQ45 T (LVDS)*
L4 PL41B 7 LDQ45 C (LVDS)*
N9 PL42A 7 LDQ45 T
N7 PL42B 7 LDQ45 C
K2 PL43A 7 LDQ45 T (LVDS)*
K1 PL43B 7 LDQ45 C (LVDS)*
P9 PL44A 7 LDQ45 T
P7 PL44B 7 LDQ45 C
GNDIO GNDIO7 -
M6 PL45A 7 LDQS45 T (LVDS)*
M5 PL45B 7 LDQ45 C (LVDS)*
N5 PL46A 7 LDQ45 T
N6 PL46B 7 LDQ45 C
M4 PL47A 7 LDQ45 T (LVDS)*
M3 PL47B 7 LDQ45 C (LVDS)*
P6 PL48A 7 LDQ45 T
GNDIO GNDIO7 -
P8 PL48B 7 LDQ45 C
L3 PL50A 7 LUM3_SPLLT_IN_A/LDQ54 T (LVDS)*
L2 PL50B 7 LUM3_SPLLC_IN_A/LDQ54 C (LVDS)*
P5 PL51A 7 LUM3_SPLLT_FB_A/LDQ54 T
P4 PL51B 7 LUM3_SPLLC_FB_A/LDQ54 C
L1 PL52A 7 LDQ54 T (LVDS)*
M2 PL52B 7 LDQ54 C (LVDS)*
R5 PL53A 7 LDQ54 T
R4 PL53B 7 LDQ54 C
GNDIO GNDIO7 -
M1 PL54A 7 LDQS54 T (LVDS)*
N2 PL54B 7 LDQ54 C (LVDS)*
R8 PL55A 7 LDQ54 T
T9 PL55B 7 LDQ54 C
P3 PL56A 7 LDQ54 T (LVDS)*
P2 PL56B 7 LDQ54 C (LVDS)*
N1 PL57A 7 PCLKT7_0/LDQ54 T
GNDIO GNDIO7 -
P1 PL57B 7 PCLKC7_0/LDQ54 C
T5 PL59A 6 PCLKT6_0/LDQ63 T (LVDS)*
T4 PL59B 6 PCLKC6_0/LDQ63 C (LVDS)*
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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
M10 VCCIO7 7
M7 VCCIO7 7
N10 VCCIO7 7
N3 VCCIO7 7
P10 VCCIO7 7
R6 VCCIO7 7
AA25 VCCIO8 8
AD28 VCCIO8 8
AA10 VCCAUX -
AA11 VCCAUX -
AA20 VCCAUX -
AA21 VCCAUX -
K10 VCCAUX -
K11 VCCAUX -
K20 VCCAUX -
K21 VCCAUX -
L10 VCCAUX -
L11 VCCAUX -
L20 VCCAUX -
L21 VCCAUX -
Y10 VCCAUX -
Y11 VCCAUX -
Y20 VCCAUX -
Y21 VCCAUX -
Al GND -
A13 GND -
A18 GND -
A24 GND -
A30 GND -
A7 GND -
AA14 GND -
AA15 GND -
AA16 GND -
AA17 GND -
AA24 GND -
AA27 GND -
AA4 GND -
AB24 GND -
AB7 GND -
AD12 GND -
AD19 GND -
AD27 GND -
AE22 GND -
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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
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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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
GNDIO GNDIOO - GNDIOO -
G15 PT41A 0 T PT46A 0 T
J14 NC - PT45B 0 Cc
L15 NC - PT45A 0 T
H14 NC - PT44B 0 Cc
VCCIO VCCIO0 0 VCCIO0 0
K14 NC - PT44A 0 T
F15 PT38B 0 C PT42B 0 Cc
G14 PT38A 0 T PT42A 0 T
C15 PT37B 0 C PT41B 0 C
GNDIO GNDIOO - GNDIOO -
D14 PT37A 0 T PT41A 0 T
G13 PT36B 0 o] PT40B 0 C
- - - VCCIOO0 0
J13 PT36A 0 T PT40A 0 T
B14 PT35B 0 o] PT39B 0 C
VCCIO VCCIO0 0 - -
Al4 PT35A 0 T PT39A 0 T
F13 PT34B 0 C PT38B 0 C
H13 PT34A 0 T PT38A 0 T
D13 PT33B 0 o] PT37B 0 Cc
C14 PT33A 0 T PT37A 0 T
GNDIO GNDIOO - GNDIOO -
E13 PT32B 0 C PT32B 0 Cc
D12 PT32A 0 T PT32A 0 T
G12 PT31B 0 C PT31B 0 C
E12 PT31A 0 T PT31A 0 T
VCCIO VCCIO0 0 VCCIO0 0
F12 NC - PT30B 0 C
D11 NC - PT30A 0 T
F11 NC - PT29B 0 C
E11 NC - PT29A 0 T
D7 ULC_SQ_VCCRX0 11 ULC_SQ_VCCRX0 11
C9 ULC_SQ_HDINPO 11 T ULC_SQ_HDINPO 11 T
B9 ULC_SQ_VCCIBO 11 ULC_SQ_VCCIBO 11
C8 ULC_SQ_HDINNO 11 C ULC_SQ_HDINNO 11 C
B8 ULC_SQ_VCCTX0 11 ULC_SQ_VCCTX0 11
A9 ULC_SQ_HDOUTPO | 11 T ULC_SQ_HDOUTPO 11 T
D9 ULC_SQ_VCCOBO 11 ULC_SQ_vCCOBO 1
A8 ULC_SQ_HDOUTNO | 11 C ULC_SQ_HDOUTNO 11 C
B7 ULC_SQ_VCCTX1 11 ULC_SQ_VCCTX1 11
A7 ULC_SQ_HDOUTN1 11 C ULC_SQ_HDOUTN1 11 C
E7 ULC_SQ_VCCOB1 11 ULC_SQ_VCCOB1 11
A6 ULC_SQ_HDOUTP1 11 T ULC_SQ_HDOUTP1 11 T
B6 ULC_SQ_VCCRX1 11 ULC_SQ_VCCRX1 11
c7 ULC_SQ_HDINN?1 11 C ULC_SQ_HDINN1 11 C
D8 ULC_SQ_VCCIB1 11 ULC_SQ_VCCIB1 11
Cé6 ULC_SQ_HDINP1 11 T ULC_SQ_HDINP1 11 T
E6 ULC_SQ_VCCAUX33 | 11 ULC_SQ_VCCAUX33 1
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Ordering Information
LatticeECP2/M Family Data Sheet

LatticeECP2M Standard Series Devices, Conventional Packaging

Commercial

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M20E-5F484C 304 1.2v -5 fpBGA 484 COM 20
LFE2M20E-6F484C 304 1.2V -6 fpBGA 484 COM 20
LFE2M20E-7F484C 304 1.2V -7 fpBGA 484 COM 20
LFE2M20E-5F256C 140 1.2v -5 fpBGA 256 COM 20
LFE2M20E-6F256C 140 1.2v -6 fpBGA 256 COM 20
LFE2M20E-7F256C 140 1.2V -7 fpBGA 256 COM 20

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M35E-5F672C 410 1.2v -5 fpBGA 672 COM 35
LFE2M35E-6F672C 410 1.2v -6 fpBGA 672 COM 35
LFE2M35E-7F672C 410 1.2V -7 fpBGA 672 COM 35
LFE2M35E-5F484C 303 1.2V -5 fpBGA 484 COM 35
LFE2M35E-6F484C 303 1.2v -6 fpBGA 484 COM 35
LFE2M35E-7F484C 303 1.2V -7 fpBGA 484 COM 35
LFE2M35E-5F256C 140 1.2V -5 fpBGA 256 COM 35
LFE2M35E-6F256C 140 1.2v -6 fpBGA 256 COM 35
LFE2M35E-7F256C 140 1.2V -7 fpBGA 256 COM 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M50E-5F900C 410 1.2v -5 fpBGA 900 COM 50
LFE2M50E-6F900C 410 1.2V -6 fpBGA 900 COM 50
LFE2M50E-7F900C 410 1.2V -7 fpBGA 900 COM 50
LFE2M50E-5F672C 372 1.2v -5 fpBGA 672 COM 50
LFE2M50E-6F672C 372 1.2v -6 fpBGA 672 COM 50
LFE2M50E-7F672C 372 1.2V -7 fpBGA 672 COM 50
LFE2M50E-5F484C 270 1.2v -5 fpBGA 484 COM 50
LFE2M50E-6F484C 270 1.2V -6 fpBGA 484 COM 50
LFE2M50E-7F484C 270 1.2V -7 fpBGA 484 COM 50

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M70E-5F1152C 436 1.2V -5 fpBGA 1152 COM 70
LFE2M70E-6F1152C 436 1.2V -6 fpBGA 1152 COM 70
LFE2M70E-7F1152C 436 1.2V -7 fpBGA 1152 COM 70
LFE2M70E-5F900C 416 1.2V -5 fpBGA 900 COM 70
LFE2M70E-6F900C 416 1.2v -6 fpBGA 900 COM 70
LFE2M70E-7F900C 416 1.2V -7 fpBGA 900 COM 70
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LatticeECP2M Standard Series Devices, Lead-Free Packaging

Commercial

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M20E-5FN484C 304 1.2V -5 Lead-Free fpBGA 484 COM 20
LFE2M20E-6FN484C 304 1.2V -6 Lead-Free fpBGA 484 COM 20
LFE2M20E-7FN484C 304 1.2V -7 Lead-Free fpBGA 484 COM 20
LFE2M20E-5FN256C 140 1.2V -5 Lead-Free fpBGA 256 COM 20
LFE2M20E-6FN256C 140 1.2V -6 Lead-Free fpBGA 256 COM 20
LFE2M20E-7FN256C 140 1.2V -7 Lead-Free fpBGA 256 COM 20

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M35E-5FN672C 410 1.2V -5 Lead-Free fpBGA 672 COM 35
LFE2M35E-6FN672C 410 1.2V -6 Lead-Free fpBGA 672 COM 35
LFE2M35E-7FN672C 410 1.2V -7 Lead-Free fpBGA 672 COM 35
LFE2M35E-5FN484C 303 1.2V -5 Lead-Free fpBGA 484 COM 35
LFE2M35E-6FN484C 303 1.2V -6 Lead-Free fpBGA 484 COM 35
LFE2M35E-7FN484C 303 1.2V -7 Lead-Free fpBGA 484 COM 35
LFE2M35E-5FN256C 140 1.2V -5 Lead-Free fpBGA 256 COM 35
LFE2M35E-6FN256C 140 1.2V -6 Lead-Free fpBGA 256 COM 35
LFE2M35E-7FN256C 140 1.2V -7 Lead-Free fpBGA 256 COM 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M50E-5FN900C 410 1.2V -5 Lead-Free fpBGA 900 COM 50
LFE2M50E-6FN900C 410 1.2V -6 Lead-Free fpBGA 900 COM 50
LFE2M50E-7FN900C 410 1.2V -7 Lead-Free fpBGA 900 COM 50
LFE2M50E-5FN672C 372 1.2V -5 Lead-Free fpBGA 672 COM 50
LFE2M50E-6FN672C 372 1.2V -6 Lead-Free fpBGA 672 COM 50
LFE2M50E-7FN672C 372 1.2V -7 Lead-Free fpBGA 672 COM 50
LFE2M50E-5FN484C 270 1.2V -5 Lead-Free fpBGA 484 COM 50
LFE2M50E-6FN484C 270 1.2V -6 Lead-Free fpBGA 484 COM 50
LFE2M50E-7FN484C 270 1.2V -7 Lead-Free fpBGA 484 COM 50

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M70E-5FN1152C 436 1.2V -5 Lead-Free fpBGA 1152 COM 70
LFE2M70E-6FN1152C 436 1.2V -6 Lead-Free fpBGA 1152 COoM 70
LFE2M70E-7FN1152C 436 1.2V -7 Lead-Free fpBGA 1152 COM 70
LFE2M70E-5FN900C 416 1.2V -5 Lead-Free fpBGA 900 COM 70
LFE2M70E-6FN900C 416 1.2V -6 Lead-Free fpBGA 900 COM 70
LFE2M70E-7FN900C 416 1.2V -7 Lead-Free fpBGA 900 COM 70
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