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Figure 2-10. Primary Clock Sources for ECP2-50
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Note: This diagram shows sources for the ECP2-50 device. Smaller LatticeECP2 devices have fewer SPLLs. All LatticeECP2M devices
have six SPLLs.
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If an EBR is pre-loaded during configuration, the GSR input must be disabled or the release of the GSR during
device Wake Up must occur before the release of the device 1/0s becomes active.

These instructions apply to all EBR RAM and ROM implementations.

Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.

sysDSP™ Block

The LatticeECP2/M family provides a sysDSP block, making it ideally suited for low cost, high performance Digital
Signal Processing (DSP) applications. Typical functions used in these applications are Finite Impulse Response
(FIR) filters, Fast Fourier Transforms (FFT) functions, Correlators, Reed-Solomon/Turbo/Convolution encoders and
decoders. These complex signal processing functions use similar building blocks such as multiply-adders and mul-
tiply-accumulators.

sysDSP Block Approach Compared to General DSP

Conventional general-purpose DSP chips typically contain one to four (Multiply and Accumulate) MAC units with
fixed data-width multipliers; this leads to limited parallelism and limited throughput. Their throughput is increased by
higher clock speeds. The LatticeECP2/M, on the other hand, has many DSP blocks that support different data-
widths. This allows the designer to use highly parallel implementations of DSP functions. The designer can opti-
mize the DSP performance vs. area by choosing an appropriate level of parallelism. Figure 2-22 compares the fully
serial and the mixed parallel and serial implementations.

Figure 2-22. Comparison of General DSP and LatticeECP2/M Approaches
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sysDSP Block Capabilities

The sysDSP block in the LatticeECP2/M family supports four functional elements in three 9, 18 and 36 data path
widths. The user selects a function element for a DSP block and then selects the width and type (signed/unsigned)
of its operands. The operands in the LatticeECP2/M family sysDSP Blocks can be either signed or unsigned but not
mixed within a function element. Similarly, the operand widths cannot be mixed within a block. In the LatticeECP2/
M family the DSP elements can be concatenated.

The resources in each sysDSP block can be configured to support the following elements:
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MAC sysDSP Element

In this case, the two operands, A and B, are multiplied and the result is added with the previous accumulated value.
This accumulated value is available at the output. The user can enable the input and pipeline registers, but the out-
put register is always enabled. The output register is used to store the accumulated value. The Accumulators in the
DSP blocks in the LatticeECP2/M family can be initialized dynamically. A registered overflow signal is also avail-
able. The overflow conditions are provided later in this document. Figure 2-24 shows the MAC sysDSP element.

Figure 2-24. MAC sysDSP
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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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LFE2-20E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-20E/SE
Ball
Number Ball Number Ball/Pad Function Bank Dual Function Differential
J13 J13 PR28B 3 RLMO_GDLLC_FB_A/RDQ25 C
J12 J12 PR28A 3 RLMO_GDLLT_FB_A/RDQ25 T
H12 H12 PR27B 3 RLMO_GDLLC_IN_A**/RDQ25 C (LVDS)*
GND GND GNDIO3 -
H13 H13 PR27A 3 RLMO_GDLLT_IN_A**/RDQ25 T (LVDS)*
H15 H15 PR22B 3 VREF2_3/RDQ25 C
VCCIO VCCIO VCCIOS 3
H16 H16 PR22A 3 VREF1_3/RDQ25 T
H11 H11 PR21B 3 PCLKC3_0/RDQ25 C (LVDS)*
J11 J11 PR21A 3 PCLKT3_0/RDQ25 T (LVDS)*
G16 G16 PR19B 2 PCLKC2_0/RDQ16 C
GND GND GNDIO2 -
G15 G15 PR19A 2 PCLKT2_0/RDQ16 T
F15 F15 PR17B 2 RDQ16 C
G11 G11 PR18B 2 RDQ16 C (LVDS)*
F14 F14 PR17A 2 RDQ16 T
VCCIO VCCIO VCCIO2 2
F12 F12 PR18A 2 RDQ16 T (LVDS)*
G14 G14 PR16B 2 RDQ16 C (LVDS)*
G13 G13 PR16A 2 RDQS16 T (LVDS)*
GND GND GNDIO2 -
F16 F16 PR14B 2 RDQ16 C (LVDS)*
F9 F9 PR15B 2 RDQ16 C
E16 E16 PR14A 2 RDQ16 T (LVDS)*
F10 F10 PR15A 2 RDQ16 T
VCCIO VCCIO VCCIO2 2
D16 D16 PR13B 2 RDQ16 C
D15 D15 PR13A 2 RDQ16 T
C15 C15 PR6B 2 RDQ8 C (LVDS)*
C16 C16 PR7B 2 RDQ8 C
GND GND GNDIO2 -
D14 D14 PR6A 2 RDQ8 T (LVDS)*
B16 B16 PR7A 2 RDQ8 T
F13 F13 PR2B 2 VREF2_2 C (LVDS)*
VCCIO VCCIO VCCIO2 2
E13 E13 PR2A 2 VREF1_2 T (LVDS)*
F11 F11 PT64B 1 VREF2_1 C
E11 E11 PT64A 1 VREF1_1 T
GND GND GNDIO1 -
A15 A15 PT63B 1 C
E12 E12 PT62B 1 C
B15 B15 PT63A 1 T
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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

T7 PL29B 6 LDQ28 C PL43B 6 LDQ42 C

T6 PL26B 6 LDQ28 C (LvDS)* PL40B 6 LDQ42 C (LVDS)*
AA2 PL31A 6 LDQ28 T PL45A 6 LDQ42 T

VCCIO VCCIO6 6 VCCIO6 6

Y1 PL28A 6 LDQS28 T (LVDS)* PL42A 6 LDQS42 T (LVDS)*
AA1 PL31B 6 LDQ28 C PL45B 6 LDQ42 C
Wi1 PL28B 6 LDQ28 C (LvDS)* PL42B 6 LDQ42 C (LvDS)*

V3 PL30B 6 LDQ28 C (LVDS)* PL44B 6 LDQ42 C (LVDS)*

GNDIO GNDIO6 - GNDIO -

V4 PL30A 6 LDQ28 T (LVDS)* PL44A 6 LDQ42 T (LVDS)*

us TDI - TDI -

u7 TCK - TCK -

V6 TDO - TDO -

V5 T™MS - TMS -

T8 VCCJ - VCCJ -

W4 PB3A 5 BDQ6 T PB3A 5 BDQ6 T

Y3 PB2A 5 VREF2_5/BDQ6 T PB2A 5 VREF2_5/BDQ6 T
w3 PB3B 5 BDQ6 C PB3B 5 BDQ#6 C

Y2 PB2B 5 VREF1_5/BDQ6 C PB2B 5 VREF1_5/BDQ6 C
AB3 PB5A 5 BDQ6 T PB5A 5 BDQ#6 T

VCCIO VCCIO5 5 VCCIO5 5

W5 PB4A 5 BDQ6 T PB4A 5 BDQ6 T
AB2 PB5B 5 BDQ6 C PB5B 5 BDQ6 C
W6 PB4B 5 BDQ6 C PB4B 5 BDQ#6 C
AB5 PB7A 5 BDQ6 T PB7A 5 BDQ6 T

GNDIO GNDIO5 - GNDIO -

Y4 PB6A 5 BDQS6 T PB6A 5 BDQS6 T
AB4 PB7B 5 BDQ6 C PB7B 5 BDQ6 C
AA3 PB6B 5 BDQ6 C PB6B 5 BDQ6 C
AB6 PB9A 5 BDQ6 T PB9A 5 BDQ#6 T

VCCIO VCCIO5 5 VCCIO5 5
AA5 PB8A 5 BDQ6 T PB8A 5 BDQ#6 T
AA6 PB9B 5 BDQ6 C PB9B 5 BDQ6 C
Y5 PB8B 5 BDQ6 C PB8B 5 BDQ6 C
GNDIO GNDIO5 - GNDIO -
- - - VCCIO5 5

Y6 PB12A 5 BDQ15 T PB21A 5 BDQ24 T
w7 PB11A 5 BDQ15 T PB20A 5 BDQ24 T

Y7 PB12B 5 BDQ15 C PB21B 5 BDQ24 C
w8 PB11B 5 BDQ15 C PB20B 5 BDQ24 C

us PB14A 5 BDQ15 T PB23A 5 BDQ24 T

VCCIO VCCIO5 5 VCCIO5 5
AA7 PB13A 5 BDQ15 T PB22A 5 BDQ24 T
uo PB14B 5 BDQ15 C PB23B 5 BDQ24 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
u24 PR30B 3 |RLMO_GPLLC_IN_A**/RDQ34| C (LVDS)* PR44B 3 |RLMO_GPLLC_IN_A**/RDQ48| C (LVDS)*
u2s5 PR30A 3 | RLMO_GPLLT_IN_A**/RDQ34 | T (LVDS)* PR44A 3 |RLMO_GPLLT_IN_A**/RDQ48 | T (LVDS)*
R20 |RLMO_PLLCAP| 3 RLMO_PLLCAP| 3
P18 vVCC 3 VCCPLL 3
T19 PR28B 3 | RLMO_GDLLC_FB_A/RDQ25 C PR42B 3 | RLMO_GDLLC_FB_A/RDQ39 C
u20 PR28A 3 RLMO_GDLLT_FB_A/RDQ25 T PR42A 3 RLMO_GDLLT_FB_A/RDQ39 T
GND GNDIO3 - GNDIO3 -
T25 PR27B 3 |RLMO_GDLLC_IN_A**/RDQ25| C (LVDS)* PR41B 3 |RLMO_GDLLC_IN_A**/RDQ39| C (LVDS)*
T26 PR27A 3 | RLMO_GDLLT_IN_A**/RDQ25| T (LVDS)* PR41A 3 |RLMO_GDLLT_IN_A**/RDQ39| T (LVDS)*
T20 PR26B 3 RDQ25 C PR40B 3 RDQ39 C
T22 PR26A 3 RDQ25 T PR40A 3 RDQ39 T
VCCIO VCCIO3 3 VCCIO3 3
R26 PR25B 3 RDQ25 C (LvDS)* PR39B 3 RDQ39 C (LvDS)*
R25 PR25A 3 RDQS25*** T (LVDS)* PR39A 3 RDQS39*** T (LVDS)*
R22 NC - PR38B 3 RDQ39 C
GND GNDIO3 - GNDIO3 -
T21 NC - PR38A 3 RDQ39 T
P26 NC - NC -
P25 NC - NC -
R24 NC - NC -
VCCIO VCCIO3 3 VCCIO3 3
R23 NC - NC -
P20 NC - NC -
R19 NC - NC -
P21 NC - PR34B 3 RDQ31 C
GND GNDIO3 - GNDIO3 -
P19 NC - PR34A 3 RDQ31 T
P23 NC - PR33B 3 RDQ31 C (LvDS)*
P22 NC - PR33A 3 RDQ31 T (LVDS)*
N22 NC - PR32B 3 RDQ31 (¢}
VCCIO VCCIO3 3 VCCIO3 3
R21 NC - PR32A 3 RDQ31 T
N26 NC - PR31B 3 RDQ31 C (LvDS)*
N25 NC - PR31A 3 RDQS31 T (LVDS)*
GND GNDIO3 - GNDIO3 -
N19 PR24B 3 RDQ25 C PR30B 3 RDQ31 C
N20 PR24A 3 RDQ25 T PR30A 3 RDQ31 T
M26 PR23B 3 RDQ25 C (LvDS)* PR29B 3 RDQ31 C (LvDS)*
M25 PR23A 3 RDQ25 T (LVDS)* PR29A 3 RDQ31 T (LVDS)*
VCCIO VCCIO3 3 VCCIO3 3
N18 PR22B 3 VREF2_3/RDQ25 (¢} PR28B 3 VREF2_3/RDQ31 (¢}
N21 PR22A 3 VREF1_3/RDQ25 T PR28A 3 VREF1_3/RDQ31 T
L26 PR21B 3 PCLKC3_0/RDQ25 C (LVDS)* PR27B 3 PCLKC3_0/RDQ31 C (LvDS)*
L25 PR21A 3 PCLKT3_0/RDQ25 T (LVDS)* PR27A 3 PCLKT3_0/RDQ31 T (LVDS)*
N24 PR19B 2 PCLKC2_0/RDQ16 C PR25B 2 PCLKC2_0/RDQ22 C
M23 PR19A 2 PCLKT2_0/RDQ16 T PR25A 2 PCLKT2_0/RDQ22 T

4-82



= LATTICE

Pinout Information
LatticeECP2/M Family Data Sheet

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
U1 PL53A 6 LDQ50 T PL66A 6 LDQ63 T
VA PL53B 6 LDQ50 C PL66B 6 LDQ63 C
GND GNDIO6 - GNDIO6 -
P3 PL54A 6 LDQ58 T (LVDS)* PL67A 6 LDQ71 T (LVDS)*
R3 PL54B 6 LDQ58 C (LvDS)* PL67B 6 LDQ71 C (LVDS)*
R4 PL55A 6 LDQ58 T PL68A 6 LDQ71 T
u2 PL55B 6 LDQ58 C PL68B 6 LDQ71 C
VCCIO VCCIO6 6 VCCIO6 6
V2 PL56A 6 LDQ58 T (LVDS)* PL69A 6 LDQ71 T (LVDS)*
W2 PL56B 6 LDQ58 C (LvDS)* PL69B 6 LDQ71 C (LVDS)*
T6 PL57A 6 LDQ58 T PL70A 6 LDQ71 T
R5 PL57B 6 LDQ58 C PL70B 6 LDQ71 C
GND GNDIO6 - GNDIO6 -
R6 PL58A 6 LDQS58 T (LVDS)* PL71A 6 LDQS71 T (LVDS)*
R7 PL58B 6 LDQ58 C (LvDS)* PL71B 6 LDQ71 C (LVDS)*
Wi1 PL59A 6 LDQ58 T PL72A 6 LDQ71 T
VCCIO VCCIO6 6 VCCIO6 6
Y2 PL59B 6 LDQ58 (¢} PL72B 6 LDQ71 C
Y1 PL60A 6 LLMO_GDLLT_IN_A**/LDQ58 | T (LVDS)* PL73A 6 LLMO_GDLLT_IN_A**/LDQ71 | T (LVDS)*
AA2 PL60B 6 LLMO_GDLLC_IN_A**/LDQ58 | C (LVDS)* PL73B 6 LLMO_GDLLC_IN_A**/LDQ71 | C (LVDS)*
T5 PL61A 6 LLMO_GDLLT_FB_A/LDQ58 T PL74A 6 LLMO_GDLLT_FB_A/LDQ71 T
GND GNDIO6 - GNDIO6 -
T7 PL61B 6 LLMO_GDLLC_FB_D/LDQ58 C PL74B 6 LLMO_GDLLC_FB_D/LDQ71 C
R8 VCCPLL 6 VCCPLL -
T8 LLMO_PLLCAP| 6 LLMO_PLLCAP| 6
U3 PL63A 6 | LLMO_GPLLT_IN_A**/LDQ67 | T (LVDS)* PL76A 6 | LLMO_GPLLT_IN_A**/LDQ80 | T (LVDS)*
U4 PL63B 6 | LLMO_GPLLC_IN_A**/LDQ67 | C (LVDS)* PL76B 6 | LLMO_GPLLC_IN_A**/LDQ80 | C (LVDS)*
V3 PL64A 6 LLMO_GPLLT_FB_A/LDQ67 T PL77A 6 LLMO_GPLLT_FB_A/LDQ80 T
us PL64B 6 LLMO_GPLLC_FB_A/LDQ67 C PL77B 6 LLMO_GPLLC_FB_A/LDQ80 C
V4 PL65A 6 LDQ67 T (LVDS)* PL78A 6 LDQ80 T (LVDS)*
VCCIO VCCIO6 6 VCCIO6 6
V5 PL65B 6 LDQ67 C (LVvDS)* PL78B 6 LDQ80 C (LVDS)*
Y3 PL66A 6 LDQ67 T PL79A 6 LDQ80 T
Y4 PL66B 6 LDQ67 C PL79B 6 LDQ80 C
W3 PL67A 6 LDQS67 T (LVDS)* PL80A 6 LDQS80 T (LVDS)*
GND GNDIO6 - GNDIO6 -
W4 PL67B 6 LDQ67 C (LvDS)* PL80B 6 LDQ80 C (LVDS)*
AA1 PL68A 6 LDQ67 T PL81A 6 LDQ80 T
AB1 PL68B 6 LDQ67 C PL81B 6 LDQ80 C
VCCIO VCCIO6 6 VCCIO6 6
us PL69A 6 LDQ67 T (LVDS)* PL82A 6 LDQ80 T (LVDS)*
u7 PL69B 6 LDQ67 C (LVvDS)* PL82B 6 LDQ80 C (LVDS)*
V8 PL70A 6 LDQ67 T PL83A 6 LDQ80 T
ue PL70B 6 LDQ67 C PL83B 6 LDQ80 C
GND GNDIO6 - GNDIO6 -
Weé PL71A 6 LDQ75 T (LVDS)* PL84A 6 LDQ88 T (LVDS)*
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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
G24 PR14B 2 RDQ16 C (LvDS)* PR27B 2 RDQ29 C (LVDS)*
G23 PR14A 2 RDQ16 T (LVDS)* PR27A 2 RDQ29 T (LVDS)*
VCCIO VCCIO2 2 VCCIO2 2
K19 PR13B 2 RDQ16 C PR26B 2 RDQ29 C
J19 PR13A 2 RDQ16 T PR26A 2 RDQ29 T
D26 PR12B 2 RDQ16 C (LvDS)* PR25B 2 RDQ29 C (LvDS)*
C26 PR12A 2 RDQ16 T (LVDS)* PR25A 2 RDQ29 T (LVDS)*
F22 PR11B 2 RDQ8 C PR24B 2 RDQ21 C
E24 PR11A 2 RDQ8 T PR24A 2 RDQ21 T
GND GNDIO2 - GNDIO2 -
D25 PR10B 2 RDQ8 C (LvDS)* PR23B 2 RDQ21 C (LVDS)*
C25 PR10A 2 RDQ8 T (LVDS)* PR23A 2 RDQ21 T (LVDS)*
D24 PR9B 2 RDQ8 C PR22B 2 RDQ21 C
B25 PR9A 2 RDQ8 T PR22A 2 RDQ21 T
VCCIO VCCIO2 2 VCCIO2 2
H21 PR8B 2 RDQ8 C (LvDS)* PR21B 2 RDQ21 C (LvDS)*
G22 PR8A 2 RDQS8 T (LVDS)* PR21A 2 RDQS21 T (LVDS)*
B24 PR7B 2 RDQ8 (¢} PR20B 2 RDQ21 C
GND GNDIO2 - GNDIO2 -
Cc24 PR7A 2 RDQ8 T PR20A 2 RDQ21 T
D23 PR6B 2 RDQ8 C (LvDS)* PR19B 2 RDQ21 C (LVDS)*
Cc23 PR6A 2 RDQ8 T (LVDS)* PR19A 2 RDQ21 T (LVDS)*
G21 PR5B 2 RDQ8 C PR18B 2 RDQ21 C
VCCIO VCCIO2 2 VCCIO2 2
H20 PR5A 2 RDQ8 T PR18A 2 RDQ21 T
GND GNDIO2 - GNDIO2 -
E22 PR2B 2 VREF2_2 C (LvDS)* PR2B 2 VREF2_2 C (LvDS)*
F21 PR2A 2 VREF1_2 T (LVDS)* PR2A 2 VREF1_2 T (LVDS)*
E23 PT82B 1 VREF2_1 C PT100B 1 VREF2_1 C
GND GNDIO1 - GNDIO1 -
D22 PT82A 1 VREF1_1 T PT100A 1 VREF1_1 T
G20 PT81B 1 (¢} PT99B 1 C
J18 PT81A 1 T PT99A 1 T
F20 PT80B 1 o] PT98B 1 C
VCCIO VCCIO1 1 VCCIO1 1
H19 PT80A 1 T PT98A 1 T
A24 PT79B 1 o] PT97B 1 C
A23 PT79A 1 T PT97A 1 T
E21 PT78B 1 C PT96B 1 C
F19 PT78A 1 T PT96A 1 T
c22 PT77B 1 (¢} PT95B 1 C
GND GNDIO1 - GNDIO1 -
E20 PT77A 1 T PT95A 1 T
B22 PT76B 1 o] PT94B 1 C
VCCIO VCCIO1 1 VCCIO1 1
B23 PT76A 1 T PT94A 1 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

AH12 PB45A 5 BDQ42 T
AF14 PB45B 5 BDQ42 C
AJ13 PB46A 5 BDQ42 T
GND GNDIO5 -

AK13 PB46B 5 BDQ42 C
AB15 PB47A 5 BDQ51 T
AD15 PB47B 5 BDQ51 C
AE15 PB48A 5 BDQ51 T
AF15 PB48B 5 BDQ51 C
AG15 PB49A 5 BDQ51 T
AG14 PB49B 5 BDQ51 C
VCCIO VCCIO5 5

AH15 PB50A 5 BDQ51 T
AH14 PB50B 5 BDQ51 C
GND GNDIO5 -

AJ14 PB51A 5 BDQS51 T
AK14 PB51B 5 BDQ51 C
AD16 PB52A 5 BDQ51 T
AF16 PB52B 5 BDQ51 C
AJ15 PB53A 5 PCLKT5_0/BDQ51 T
AK15 PB53B 5 PCLKC5_0/BDQ51 C
VCCIO VCCIO5 5

GND GNDIO5 -

AE16 PB58A 4 PCLKT4_0/BDQ60 T
VCCIO VCCIO4 4

AC15 PB58B 4 PCLKC4_0/BDQ60 C
AJ16 PB59A 4 BDQ60 T
AK16 PB59B 4 BDQ60 C
AC16 PB60A 4 BDQS60 T
GND GNDIO4 -

AB16 PB60B 4 BDQ60 C
AH17 PB61A 4 BDQ60 T
AG17 PB61B 4 BDQ60 C
AF17 PB62A 4 BDQ60 T
VCCIO VCCIO4 4

AD17 PB62B 4 BDQ60 C
AE17 PB63A 4 BDQ60 T
AC17 PB63B 4 BDQ60 C
AJ17 PB64A 4 BDQ60 T
GND GNDIO4 -

AK17 PB64B 4 BDQ60 C
AK18 PB65A 4 BDQ69 T
AJ18 PB65B 4 BDQ69 C
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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
E27 NC -
E28 NC -
E29 NC -
E3 NC -
E30 NC -
E4 NC -
E5 NC -
E6 NC -
F25 NC -
F5 NC -
F6 NC -
G6 NC -
G7 NC -
K10 NC -
K9 NC -
N27 NC -
N4 NC -
R1 NC -
R2 NC -
V27 NC -
V4 NC -
P22 VCCPLL -
P8 VCCPLL -
T22 VCCPLL -
Y7 VCCPLL -

* 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 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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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
A3 GND - GND
A9 GND - GND
B12 GND - GND
B6 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
R12 GND - GND
R5 GND - GND
T1 GND - GND
T16 GND - GND
D10 NC - NC
D11 NC - NC
D12 NC - NC
D13 NC - NC
D14 NC - NC
D4 NC - NC
D5 NC - NC
D6 NC - NC
D7 NC - NC
E11 NC - NC
E6 NC - NC
E8 NC - NC
E9 NC - NC
F10 NC - NC
F7 NC - NC
F8 NC - NC
F9 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/O 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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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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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 -

4-184




= LATTICE

Pinout Information
LatticeECP2/M Family Data Sheet

LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA

LFE2M50E/SE LFE2M70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
D2 PL9A 7 VREF2_7/LDQ6 T PL9A 7 VREF2_7 T
D3 PL9B 7 VREF1_7/LDQ6 C PL9B 7 VREF1_7 C
GNDIO GNDIO7 - GNDIO7 -
J8 PL11A 7 LUMO_SPLLT_IN_A T (LVDS)* PL11A 7 LUMO_SPLLT_IN_A/LDQ15 | T (LVDS)*
H7 PL11B 7 LUMO_SPLLC_IN_A C (LvDS)* PL11B 7 LUMO_SPLLC_IN_A/LDQ15 | C (LVDS)*
E3 PL12A 7 LUMO_SPLLT_FB_A T PL12A 7 LUMO_SPLLT_FB_A/LDQ15 T
E4 PL12B 7 LUMO_SPLLC_FB_A C PL12B 7 LUMO_SPLLC_FB_A/LDQ15 C
GNDIO GNDIO7 - - -
G6 PL13A 7 T (LVDS)* PL13A 7 LDQ15 T (LVDS)*
F5 PL13B 7 C (LvDS)* PL13B 7 LDQ15 C (LvDS)*
E2 PL14A 7 T PL14A 7 LDQ15 T
D1 PL14B 7 C PL14B 7 LDQ15 C
- - - GNDIO7 -
G5 NC - PL15A 7 LDQS15 T (LVDS)*
G4 NC - PL15B 7 LDQ15 C (LvDS)*
K7 NC - PL16A 7 LDQ15 T
K8 NC - PL16B 7 LDQ15 C
E1 NC - PL17A 7 LDQ15 T (LVDS)*
F2 NC - PL17B 7 LDQ15 C (LvDS)*
F1 NC - PL18A 7 LDQ15 T
- - - GNDIO7 -
G3 NC - PL18B 7 LDQ15 C
H5 PL15A 7 T (LVDS)* PL21A 7 T (LVDS)*
H4 PL15B 7 C (LVDS)* PL21B 7 C (LVDS)*
J5 PL16A 7 T PL22A 7 T
J4 PL16B 7 o] PL22B 7 C
GNDIO GNDIO7 - GNDIO7 -
G2 NC - PL24A 7 LDQ28 T (LVDS)*
G1 NC - PL24B 7 LDQ28 C (LvDS)*
L9 NC - PL25A 7 LDQ28 T
L7 NC - PL25B 7 LDQ28 C
K6 NC - PL26A 7 LDQ28 T (LVDS)*
K5 NC - PL26B 7 LDQ28 C (LvDS)*
L8 NC - PL27A 7 LDQ28 T
L6 NC - PL27B 7 LDQ28 C
- - - GNDIO7 -
H3 PL18A 7 T (LVDS)* PL28A 7 LDQS28 T (LVDS)*
H2 PL18B 7 C (LvDS)* PL28B 7 LDQ28 C (LvDS)*
N8 PL19A 7 T PL29A 7 LDQ28 T
M9 PL19B 7 C PL29B 7 LDQ28 C
J3 PL20A 7 T (LVDS)* PL30A 7 LDQ28 T (LVDS)*
VCCIO VCCIO7 7 - -
J2 PL20B 7 C (LvDS)* PL30B 7 LDQ28 C (LvDS)*
H1 PL21A 7 T PL31A 7 LDQ28 T
GNDIO GNDIO7 - GNDIO7 -
J1 PL21B 7 C PL31B 7 LDQ28 C
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
GNDIO GNDIO2 -
M27 PR47B 2 RDQ45 C (LVDS)*
M28 PR47A 2 RDQ45 T (LVDS)*
H30 PR46B 2 RDQ45 C
G30 PR46A 2 RDQ45 T
VCCIO VCCIO2 2
M25 PR45B 2 RDQ45 C (LVDS)*
M26 PR45A 2 RDQS45 T (LVDS)*
L30 PR44B 2 RDQ45 C
GNDIO GNDIO2 -
L29 PR44A 2 RDQ45 T
L28 PR43B 2 RDQ45 C (LvDS)*
L27 PR43A 2 RDQ45 T (LVDS)*
H29 PR42B 2 RDQ45 C
VCCIO VCCIO2 2
G29 PR42A 2 RDQ45 T
L22 PR41B 2 RDQ45 C (LVDS)*
M22 PR41A 2 RDQ45 T (LVDS)*
F30 PR40B 2 C
GNDIO GNDIO2 -
F29 PR40A 2 T
VCCIO VCCIO2 2
GNDIO GNDIO2 -
E30 PR34B 2 RDQ32 C (LvDS)*
E29 PR34A 2 RDQ32 T (LVDS)*
L25 PR33B 2 RDQ32 C
L26 PR33A 2 RDQ32 T
VCCIO VCCIO2 2
H28 PR32B 2 RDQ32 C (LVDS)*
J28 PR32A 2 RDQS32 T (LVDS)*
G28 PR31B 2 RDQ32 C
GNDIO GNDIO2 -
G27 PR31A 2 RDQ32 T
L24 PR30B 2 RDQ32 C (LVDS)*
L23 PR30A 2 RDQ32 T (LVDS)*
D30 PR29B 2 RDQ32 C
VCCIO VCCIO2 2
D29 PR29A 2 RDQ32 T
K24 PR28B 2 RDQ32 C (LvDS)*
K25 PR28A 2 RDQ32 T (LVDS)*
J27 PR26B 2 RDQ23 C
GNDIO GNDIO2 -
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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

H33 PR14B 2 RDQ15 C PR14B 2 RDQ15 C
GNDIO GNDIO2 - GNDIO2 -

H34 PR14A 2 RDQ15 T PR14A 2 RDQ15 T

J30 PR13B 2 RDQ15 C (LVDS)* PR13B 2 RDQ15 C (LvDS)*

J29 PR13A 2 RDQ15 T (LVDS)* PR13A 2 RDQ15 T (LVDS)*
VCCIO VCCIO2 2 VCCIO2 2

J27 PR11B 2 RUMO_SPLLC_IN_A/RDQ15 C (LvDS)* PR11B 2 | RUMO_SPLLC_IN_A/RDQ15 | C (LVDS)*

J28 PR11A 2 RUMO_SPLLT_IN_A/RDQ15 T (LVDS)* PR11A 2 | RUMO_SPLLT_IN_A/RDQ15 | T (LVDS)*

H31 PR9B 2 VREF2_2 C PR9B 2 VREF2_2 C
GNDIO GNDIO2 - GNDIO2 -

H32 PR9A 2 VREF1_2 T PR9A 2 VREF1_2 T
VCCIO VCCIO2 2 VCCIO2 2

H30 XRES 1 XRES 1

B33 URC_SQ_VCCRX0 12 URC_SQ_VCCRX0 12

C33 URC_SQ_HDINPO 12 T URC_SQ_HDINPO 12 T

B34 URC_SQ_VCCIBO 12 URC_SQ_VCCIBO 12

C32 URC_SQ_HDINNO 12 C URC_SQ_HDINNO 12 C

B32 URC_SQ_VCCTX0 12 URC_SQ_VCCTX0 12

A33 URC_SQ_HDOUTPO | 12 T URC_SQ_HDOUTPO 12 T

C34 URC_SQ_VCCOBO0 12 URC_SQ_VvCCOBO 12

A32 URC_SQ_HDOUTNO | 12 C URC_SQ_HDOUTNO 12 C

B31 URC_SQ_VCCTX1 12 URC_SQ_VCCTX1 12

A31 URC_SQ_HDOUTN1 | 12 C URC_SQ_HDOUTN1 12 C

D32 URC_SQ_VCCOBH1 12 URC_SQ_VCCOBt1 12

A30 URC_SQ_HDOUTP1 | 12 T URC_SQ_HDOUTP1 12 T

B30 URC_SQ_VCCRX1 12 URC_SQ_VCCRX1 12

C31 URC_SQ_HDINN1 12 C URC_SQ_HDINN1 12 Cc

D31 URC_SQ_VCCIB1 12 URC_SQ_VCCIB1 12

C30 URC_SQ_HDINP1 12 T URC_SQ_HDINP1 12 T

E29 | URC_SQ_VCCAUX33 | 12 URC_SQ_VCCAUX33 | 12

E30 URC_SQ_REFCLKN | 12 C URC_SQ_REFCLKN 12 Cc

D30 URC_SQ_REFCLKP | 12 T URC_SQ_REFCLKP 12 T

D29 URC_SQ_VvCCP 12 URC_SQ_VCCP 12

Cc29 URC_SQ_HDINP2 12 T URC_SQ_HDINP2 12 T

D27 URC_SQ_VCCIB2 12 URC_SQ_VCCIB2 12

Cc28 URC_SQ_HDINN2 12 C URC_SQ_HDINN2 12 C

B29 URC_SQ_VCCRX2 12 URC_SQ_VCCRX2 12

A29 URC_SQ_HDOUTP2 | 12 T URC_SQ_HDOUTP2 12 T

E28 URC_SQ_VvCCOB2 12 URC_SQ_VvCCcoB2 12

A28 URC_SQ_HDOUTN2 | 12 C URC_SQ_HDOUTN2 12 C

B28 URC_SQ_VCCTX2 12 URC_SQ_VCCTX2 12

A27 URC_SQ_HDOUTN3 | 12 C URC_SQ_HDOUTN3 12 C

D26 URC_SQ_VCCOB3 12 URC_SQ_VvCCOB3 12

A26 URC_SQ_HDOUTP3 | 12 T URC_SQ_HDOUTP3 12 T

B27 URC_SQ_VCCTX3 12 URC_SQ_VCCTX3 12

ca7 URC_SQ_HDINN3 12 C URC_SQ_HDINN3 12 C

B26 URC_SQ_VCCIB3 12 URC_SQ_VCCIB3 12

C26 URC_SQ_HDINP3 12 T URC_SQ_HDINP3 12 T

D28 URC_SQ_VCCRX3 12 URC_SQ_VCCRX3 12
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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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For Further Information

A variety of technical notes for the LatticeECP2/M family are available on the Lattice web site at www.latticesemi.com.

TN1102, LatticeECP2/M syslO Usage Guide

TN1103, LatticeECP2/M sysCLOCK PLL Design and Usage Guide
TN1104, LatticeECP2/M Memory Usage Guide

TN1105, LatticeECP2/M High-Speed I/O Interface

TN1106, Power Estimation and Management for LatticeECP2/M Devices
TN1107, LatticeECP2/M sysDSP Usage Guide

TN1108, LatticeECP2/M sysCONFIG Usage Guide

TN1109, LatticeECP2/M Configuration Encryption Usage Guide
TN1113, LatticeECP2/M Soft Error Detection (SED) Usage Guide
TN1124, LatticeECP2M SERDES/PCS Usage Guide

TN1162, LatticeECP2/M Hardware Checklist

For further information about interface standards refer to the following web sites:

JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org
PCI: www.pcisig.com
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Revision History
LatticeECP2/M Family Data Sheet

Date Version Section Change Summary
June 2013 04.0 DC and Switching  |sysCLOCK SPLL Timing table — Corrected signal names for tggt
(cont.) (cont.) Characteristics parameter.
LatticeECP2/M sysCONFIG Port Timing Specifications table —
added tgymcp and typmcpr parameters.
September 2013|  04.1 Architecture Updated Selectable Master Clock (CCLK) Frequencies during
Configuration table.
DC and Switching  |Added information on fyyaxsp) parameter in LatticeECP2/M sys-
Characteristics CONFIG Port Timing Specifications table.
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