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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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IPexpress™

The user can access the sysDSP block via the IPexpress tool, which provides the option to configure each DSP
module (or group of modules) or by direct HDL instantiation. In addition, Lattice has partnered with The Math-
Works® to support instantiation in the Simulink® tool, a graphical simulation environment. Simulink works with Dia-
mond to dramatically shorten the DSP design cycle in Lattice FPGAs.

Optimized DSP Functions

Lattice provides a library of optimized DSP IP functions. Some of the IP cores planned for the LatticeECP2/M DSP
include the Bit Correlator, Fast Fourier Transform, Finite Impulse Response (FIR) Filter, Reed-Solomon Encoder/
Decoder, Turbo Encoder/Decoder and Convolutional Encoder/Decoder. Please contact Lattice to obtain the latest

list of available DSP IP cores.

Resources Available in the LatticeECP2/M Family

Table 2-9 shows the maximum number of multipliers for each member of the LatticeECP2/M family. Table 2-10
shows the maximum available EBR RAM Blocks in each LatticeECP2/M device. EBR blocks, together with Distrib-
uted RAM can be used to store variables locally for fast DSP operations.

Table 2-9. Maximum Number of DSP Blocks in the LatticeECP2/M Family

Device DSP Block 9x9 Multiplier 18x18 Multiplier 36x36 Multiplier
ECP2-6 3 24 12 3
ECP2-12 6 48 24 6
ECP2-20 7 56 28 7
ECP2-35 8 64 32 8
ECP2-50 18 144 72 18
ECP2-70 22 176 88 22
ECP2M20 6 48 24 6
ECP2M35 8 64 32 8
ECP2M50 22 176 88 22
ECP2M70 24 192 96 24
ECP2M100 42 336 168 42

Table 2-10. Embedded SRAM in the LatticeECP2/M Family

Total EBR SRAM
Device EBR SRAM Block (Kbits)
ECP2-6 3 55
ECP2-12 12 221
ECP2-20 15 277
ECP2-35 18 332
ECP2-50 21 387
ECP2-70 60 1106
ECP2M20 66 1217
ECP2M35 114 2101
ECP2M50 225 4147
ECP2M70 246 4534
ECP2M100 288 5308
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Table 3-13. Periodic Receiver Jitter Tolerance Specification’
Description Frequency Condition Min. Typ. Max. Units
3.125 Gbps 600 mV differential eye — — 0.20 Ul, p-p
Lo 2.5 Gbps 600 mV differential eye — — 0.22 Ul, p-p
Periodic - -
1.25 Gbps |600 mV differential eye — — 0.20 ul, p-p
250 Mbps? {600 mV differential eye — — 0.08 Ul, p-p

1. Values are measured with PRBS 27-1, all channels operating.
2. Jitter specification is limited by measurement equipment capability.
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Figure 3-15. sysCONFIG Parallel Port Write Cycle
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1. In Master Parallel Mode the FPGA provides CCLK. In Slave Parallel Mode the external device provides CCLK.

Figure 3-16. sysCONFIG Slave Serial Port Timing
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1. Time taken from V cc or Vccaux, whichever is the last to reach its V miN.
2. Device is in a Master Mode.
3. The CFG pins are normally static (hard wired).
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Signal Descriptions (Cont.)

Signal Name /0 Description
__|Input buffer power supply, channel m (1.2V/1.5V). This pin should be left float-
[LOC]_SQ VCCIBm ing if the channel is unused.
__ |Output buffer power supply, channel m (1.2V/1.5V). This pin should be left
[LOC]_SQ vCCOBm floating if the channel is unused.
[LOC]_SQ_HDOUTNmM High-speed output, negative channel m
[LOC]_SQ_HDOUTPm High-speed output, positive channel m

[LOC]_SQ_HDINNm

High-speed input, negative channel m

[LOC]_SQ_HDINPm

—|—|0O| O

High-speed input, positive channel m

[LOC]_SQ_VCCTXm*

Transmitter power supply, channel m (1.2V). This pin must be tied to 1.2V
even if the channel is unused.

[LOC]_SQ_VCCRXm*

Receiver power supply, channel m (1.2V). This pin must be tied to 1.2V even if
the channel is unused.

1. These signals are relevant for LatticeECP2M family.

2. m defines the associated channel in the Quad.
3. These signals are defined in Quads [LOC] indicates the corner SERDES Quad is located: ULC (upper left), URC (upper right), LLC (lower

left), LRC (lower right).

4. When placing switching I/Os around these critical pins that are designed to supply the device with the proper reference or supply voltage,
care must be given. For more information, refer to TN1159, LatticeECP2/M Pin Assignment Recommendations.
5. There may be SPLLs that do not have dedicated I/Os.
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LatticeECP2M Pin Information Summary, LFE2M50, LFE2M70 and
LFE2M100

LFE2M50 LFE2M70 LFE2M100
Pin Type 484 fpBGA |672 fpBGA |900 fpBGA (900 fpBGA | 1152 fpBGA | 900 fpBGA | 1152 fpBGA
Single Ended User 1/O 270 372 410 416 436 416 520
Differential Pair User I/O 135 185 205 208 218 207 260
TAP Pins 5 5 5 5 5 5 5
Configuration Muxed Pins 14 14 14 14 14 14 14
(?\legr:c?ﬂ?) Pins 7 7 7 7 7 7 7
. . Muxed Pins 69 72 72 75 76 74 78
Non Configuration - -
Dedicated Pins 3 3 3 3 3 3 3
VCC 16 20 62 44 44 44 44
VCCAUX 8 26 18 16 12 16 12
VCCPLL 4 8 4 4 4 4 4
Bank0 4 5 6 6 7 6 7
Bank1 3 4 6 6 7 6 7
Bank2 4 5 9 9 9 9 9
Bank3 4 5 9 9 9 9 9
VCCIO Bank4 4 4 6 6 7 6 7
Bank5 4 5 6 6 7 6 7
Bank6 4 5 9 9 9 9 9
Bank7 4 5 9 9 9 9 9
Bank8 2 2 2 2 2 2 2
GND, GNDO to GND7 57 80 122 122 134 122 134
NC 31 35 121 63 283 63 199
BankO 36/18 63/31 56/28 34/17 46/23 34/17 54/27
Bank1 18/9 18/9 36/18 42/21 34/17 42/21 44/22
Bank2 30/15 50/25 54/27 70/35 72/36 70/35 80/40
Single Ended/ Differential |Bank3 36/18 43/21 44/22 60/30 64/32 60/30 80/40
i'{g Pairs per Bank (INclud- [Bankq 42/21 24/12 38/19 38/19 40/20 38/19 44/22
tors) Bank5 28/14 60/30 58/29 40/20 40/20 40/20 46/23
Bank6 40/20 54/27 60/30 62/31 66/33 62/31 82/41
Bank7 40/20 60/30 64/32 70/35 74/37 70/35 90/45
Bank8 0/0 0/0 0/0 0/0 0/0 0/0 0/0
BankO (Top Edge) 0 0 0 0 0 0 0
Bank1 (Top Edge) 0 0 0 0 0 0 0
Bank2 (Right Edge) 7 12 13 17 18 17 20
Bank3 (Right Edge) 9 11 11 15 16 15 20
Eg‘ﬁkLVDS VO Pairs per 52114 (Bottom Edge) 0 0 0 0 0 0 0
Bank5 (Bottom Edge) 0 0 0 0 0 0
Bank6 (Left Edge) 10 14 15 15 16 15 20
Bank? (Left Edge) 10 15 17 17 18 17 22
Bank8 (Right Edge) 0 0 0 0 0 0 0
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LFE2-6E/SE and LFE2-12E/SE Logic Signal Connections: 144 TQFP (Cont.)

LFE2-6E/SE LFE2-12E/12SE
Pin Pin/Pad Pin/Pad Dual
Number Function [Bank| Dual Function Differential Function |Bank Function Differential

136 PT6B 0 C PT16B 0 C
137 PT6A 0 T PT16A 0 T
138 GND - GND -

139 VCCIO0 0 VCCIO0 0

140 PT4B 0 C PT6B 0 C
141 PT4A 0 T PT6A 0 T
142 VCCAUX - VCCAUX -

143 PT2B 0 VREF2_0 C PT2B 0 VREF2_0 C
144 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 I/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/0O 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
AB7 PB13B 5 BDQ15 C PB22B 5 BDQ24 C
Y8 PB16A 5 BDQ15 T PB25A 5 BDQ24 T
GNDIO GNDIO5 - GNDIO -
w9 PB15A 5 BDQS15 T PB24A 5 BDQS24 T
AA8 PB16B 5 BDQ15 C PB25B 5 BDQ24 C
V9 PB15B 5 BDQ15 C PB24B 5 BDQ24 C
AB8 PB18A 5 BDQ15 T PB27A 5 BDQ24 T
VCCIO VCCIO5 5 VCCIO5 5

W10 PB17A 5 BDQ15 T PB26A 5 BDQ24 T
AA9 PB18B 5 BDQ15 C PB27B 5 BDQ24 C
V10 PB17B 5 BDQ15 C PB26B 5 BDQ24 C

GNDIO GNDIO5 - GNDIO -
Y10 PB21A 5 BDQ24 T PB30A 5 BDQ33 T
AB9 PB20A 5 BDQ24 T PB29A 5 BDQ33 T

AA10 PB21B 5 BDQ24 C PB30B 5 BDQ33 C

AB10 PB20B 5 BDQ24 C PB29B 5 BDQ33 C

AB11 PB23A 5 BDQ24 T PB32A 5 BDQ33 T
u10 PB22A 5 BDQ24 T PB31A 5 BDQ33 T

VCCIO VCCIO5 5 VCCIO5 5

AA11 PB23B 5 BDQ24 C PB32B 5 BDQ33 C

Ui1 PB22B 5 BDQ24 C PB31B 5 BDQ33 C
GNDIO GNDIO5 - GNDIO5 -

AB12 PB25A 5 BDQ24 T PB34A 5 BDQ33 T
Y11 PB24A 5 BDQS24 T PB33A 5 BDQS33 T

AA12 PB25B 5 BDQ24 C PB34B 5 BDQ33 C
W11 PB24B 5 BDQ24 C PB33B 5 BDQ33 C

AB13 PB26A 5 PCLKT5_0/BDQ24 T PB35A 5 PCLKT5_0/BDQ33 T

VCCIO VCCIO5 5 VCCIO5 5
AB14 PB26B 5 PCLKC5_0/BDQ24 C PB35B 5 PCLKC5_0/BDQ33 C

GNDIO GNDIO5 - GNDIO5 -
Y12 PB32A 4 BDQ33 T PB41A 4 BDQ42 T

W12 PB32B 4 BDQ33 C PB41B 4 BDQ42 C

VCCIO VCCIO4 4 VCCIO4 4
ui12 PB31A 4 PCLKT4_0/BDQ33 T PB40A 4 PCLKT4_0/BDQ42 T
V12 PB31B 4 PCLKC4_0/BDQ33 C PB40B 4 PCLKC4_0/BDQ42 C
U13 PB34A 4 BDQ33 T PB43A 4 BDQ42 T
GNDIO GNDIO4 - GNDIO4 -

AA13 PB33A 4 BDQS33 T PB42A 4 BDQS42 T
ui4 PB34B 4 BDQ33 C PB43B 4 BDQ42 C
Y13 PB33B 4 BDQ33 C PB42B 4 BDQ42 C

AB16 PB36A 4 BDQ33 T PB45A 4 BDQ42 T

VCCIO VCCIO4 4 VCCIO4 4
AB15 PB35A 4 BDQ33 T PB44A 4 BDQ42 T
AB17 PB36B 4 BDQ33 C PB45B 4 BDQ42 C
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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
W19 CFG2 8 CFG2 8
V19 CFG1 8 CFG1 8
V20 PROGRAMN 8 PROGRAMN 8
W20 CFGO 8 CFGO 8
u22 PR28B 8 D1 C PR42B 8 D1 C
V22 INITN 8 INITN 8
R16 PR30B 8 WRITEN C PR44B 8 WRITEN C
GNDIO GNDIO8 - GNDIO8 -
w22 CCLK 8 CCLK 8
R17 PR30A 8 CS1N T PR44A 8 CS1N T
V21 DONE 8 DONE 8
VCCIO VCCIO8 8 VCCIO8 8
u19 PR29B 8 CSN C PR43B 8 CSN C
T17 PR26B 8 D5 C PR40B 8 D5 C
u20 PR29A 8 DO/SPIFASTN T PR43A 8 DO/SPIFASTN T
u21 PR28A 8 D2 T PR42A 8 D2 T
GNDIO GNDIO8 - GNDIO8 -
T18 PR26A 8 D6 T PR40A 8 D6 T
T20 PR27B 8 D3 C PR41B 8 D3 C
T21 PR25B 8 D7/SPIDO C PR39B 8 D7/SPIDO C
T19 PR27A 8 D4 T PR41A 8 D4 T
VCCIO VCCIO8 8 VCCIO8 8
T22 PR25A 8 DI/CSSPION T PR39A 8 DI/CSSPION T
R18 PR24B 8 DOUT/CSON C PR38B 8 DOUT/CSON C
R19 PR24A 8 BUSY/SISPI T PR38A 8 BUSY/SISPI T
- - - VCCIO3 3
GNDIO GNDIO3 - GNDIO3 -
P18 PR22B 3 C (LVDS)* PR32B 3 RDQ34 C (LVDS)*
R22 PR23B 3 C PR33B 3 RDQ34 C
P19 PR22A 3 T (LVDS)* PR32A 3 RDQ34 T (LVDS)*
R21 PR23A 3 T PR33A 3 RDQ34 T
VCCIO VCCIO3 3 VCCIO3 3
R20 PR21B 3 | RLMO_GPLLC_FB_A C PR31B 3 | RLMO_GPLLC_FB_A/RDQ34 C
P22 PR21A 3 RLMO_GPLLT_FB_A T PR31A 3 RLMO_GPLLT_FB_A/RDQ34 T
P21 PR20B 3 |RLMO_GPLLC_IN_A**| C (LVDS)* PR30B 3 |RLMO_GPLLC_IN_A**/RDQ34| C (LVDS)*
N21 PR20A 3 | RLMO_GPLLT_IN_A**| T (LVDS)* PR30A 3 | RLMO_GPLLT_IN_A**/RDQ34 | T (LVDS)*
N17 |RLMO_PLLCAP| 3 RLMO_PLLCAP| 3
N22 PR18B 3 | RLMO_GDLLC_FB_A C PR28B 3 | RLMO_GDLLC_FB_A/RDQ25 C
M22 PR17B 3 |RLMO_GDLLC_IN_A**| C (LVDS)* PR27B 3 |RLMO_GDLLC_IN_A**/RDQ25| C (LVDS)*
GNDIO GNDIO3 - GNDIO3 -
N20 PR18A 3 RLMO_GDLLT_FB_A T PR28A 3 RLMO_GDLLT_FB_A/RDQ25 T
M21 PR17A 3 | RLMO_GDLLT_IN_A**| T (LVDS)* PR27A 3 |RLMO_GDLLT_IN_A**/RDQ25| T (LVDS)*
N19 NC - PR26B 3 RDQ25 C
- - - VCCIO3 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
R8 VCCIO6 6 VCCIO6 6
J8 VCCIO7 7 VCCIO7 7
K7 VCCIO7 7 VCCIO7 7
L7 VCCIO7 7 VCCIO7 7
M7 VCCIO7 7 VCCIO7 7
P15 VCCIO8 8 VCCIO8 8
R15 VCCIO8 8 VCCIO8 8
C5 VCCAUX - VCCAUX -
D11 VCCAUX - VCCAUX -
E17 VCCAUX - VCCAUX -
E6 VCCAUX - VCCAUX -
F13 VCCAUX - VCCAUX -
G18 VCCAUX - VCCAUX -
G5 VCCAUX - VCCAUX -
K5 VCCAUX - VCCAUX -
M17 VCCAUX - VCCAUX -
P17 VCCAUX - VCCAUX -
R5 VCCAUX - VCCAUX -
V11 VCCAUX - VCCAUX -
V13 VCCAUX - VCCAUX -
V15 VCCAUX - VCCAUX -
V7 VCCAUX - VCCAUX -
V8 VCCAUX - VCCAUX -
A1l GND - GND -
A22 GND - GND -
AA19 GND - GND -
AA4 GND - GND -
AB1 GND - GND -
AB22 GND - GND -
B19 GND - GND -
B4 GND - GND -
Ci14 GND - GND -
C9 GND - GND -
D2 GND - GND -
D21 GND - GND -
F17 GND - GND -
F6 GND - GND -
H10 GND - GND -
H11 GND - GND -
H12 GND - GND -
H13 GND - GND -
J14 GND - GND -
J20 GND - GND -
J3 GND - GND -

4-58



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

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
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LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
A7 PT35B 0 o] PT44B 0 C
B7 PT35A 0 T PT44A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F12 PT34B 0 C PT43B 0 C
D10 PT34A 0 T PT43A 0 T
H11 PT33B 0 (¢} PT42B 0 C
G11 PT33A 0 T PT42A 0 T
GND GNDIOO - GNDIOO -
A6 PT32B 0 o] PT41B 0 C
B6 PT32A 0 T PT41A 0 T
D8 PT31B 0 o] PT40B 0 C
C8 PT31A 0 T PT40A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F11 PT30B 0 o] PT39B 0 C
E10 PT30A 0 T PT39A 0 T
E9 PT29B 0 C PT38B 0 C
D9 PT29A 0 T PT38A 0 T
G10 PT28B 0 (¢} PT37B 0 C
GND GNDIOO - GNDIOO -
H10 PT28A 0 T PT37A 0 T
A5 PT27B 0 o] PT36B 0 C
B5 PT27A 0 T PT36A 0 T
Cc7 PT26B 0 o] PT35B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
D7 PT26A 0 T PT35A 0 T
E8 PT25B 0 o] PT34B 0 C
F10 PT25A 0 T PT34A 0 T
F8 PT24B 0 C PT33B 0 C
H9 PT24A 0 T PT33A 0 T
C5 PT23B 0 o] PT32B 0 C
GND GNDIOO - GNDIOO -
D5 PT23A 0 T PT32A 0 T
B4 PT22B 0 PT31B 0
VCCIO VCCIOO0 0 VCCIOO0 0
GND GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
GND GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
C4 PT10B 0 C PT10B 0 C
GND GNDIOO - GNDIOO -
C3 PT10A 0 T PT10A 0 T
A4 PT9B 0 (¢} PT9B 0 C
A3 PT9A 0 T PT9A 0 T
B3 PT8B 0 o] PT8B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
B2 PT8A 0 T PT8A 0 T
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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
L23 VCCIO2 2 VCCIO2 2
M17 VCCIO2 2 VCCIO2 2
M18 VCCIO2 2 VCCIO2 2
AA23 VCCIO3 3 VCCIO3 3
R17 VCCIO3 3 VCCIO3 3
R18 VCCIO3 3 VCCIO3 3
T23 VCCIO3 3 VCCIO3 3
V20 VCCIO3 3 VCCIO3 3
AC16 VCCIO4 4 VCCIO4 4
AC21 VCCIO4 4 VCCIO4 4
uis VCCIO4 4 VCCIO4 4
V15 VCCIO4 4 VCCIO4 4
Y18 VCCIO4 4 VCCIO4 4
AC11 VCCIO5 5 VCCIO5 5
AC6 VCCIO5 5 VCCIO5 5
ut2 VCCIO5 5 VCCIO5 5
V12 VCCIO5 5 VCCIO5 5
Y9 VCCIO5 5 VCCIO5 5
AA4 VCCIO6 6 VCCIO6 6
R10 VCCIO6 6 VCCIO6 6
R9 VCCIO6 6 VCCIO6 6
T4 VCCIO6 6 VCCIO6 6
V7 VCCIO6 6 VCCIO6 6
Fa VCCIO7 7 VCCIO7 7
J7 VCCIO7 7 VCCIO7 7
L4 VCCIO7 7 VCCIO7 7
M10 VCCIO7 7 VCCIO7 7
M9 VCCIO7 7 VCCIO7 7
AE25 VCCIO8 8 VCCIO8 8
V18 VCCIO8 8 VCCIO8 8
J10 VCCAUX - VCCAUX -
J11 VCCAUX - VCCAUX -
J16 VCCAUX - VCCAUX -
J17 VCCAUX - VCCAUX -
K18 VCCAUX - VCCAUX -
K9 VCCAUX - VCCAUX -
L18 VCCAUX - VCCAUX -
L9 VCCAUX - VCCAUX -
T18 VCCAUX - VCCAUX -
T9 VCCAUX - VCCAUX -
u18 VCCAUX - VCCAUX -
u9 VCCAUX - VCCAUX -
V10 VCCAUX - VCCAUX -
Vi1 VCCAUX - VCCAUX -
V16 VCCAUX - VCCAUX -
V17 VCCAUX - VCCAUX -

4-107



Pinout Information
LatticeECP2/M Family Data Sheet

= LATTICE

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

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
K1 PL27B 7 LDQ29 C (LVDS)*
K5 PL28A 7 LDQ29 T
K7 PL28B 7 LDQ29 C
GND GNDIO7 -
K4 PL29A 7 LDQS29 T (LVDS)*
K3 PL29B 7 LDQ29 C (LvDS)*
L8 PL30A 7 LDQ29 T
VCCIO VCCIO7 7
L6 PL30B 7 LDQ29 C
L2 PL31A 7 LDQ29 T (LVDS)*
L1 PL31B 7 LDQ29 C (LVDS)*
L7 PL32A 7 LDQ29 T
GND GNDIO7 -
L5 PL32B 7 LDQ29 C
L4 PL33A 7 LDQ37 T (LVDS)*
L3 PL33B 7 LDQ37 C (LVDS)*
M8 PL34A 7 LDQ37 T
M6 PL34B 7 LDQ37 C
VCCIO VCCIO7 7
M2 PL35A 7 LDQ37 T (LVDS)*
M1 PL35B 7 LDQ37 C (LvDS)*
M7 PL36A 7 LDQ37 T
M5 PL36B 7 LDQ37 C
GND GNDIO7 -
M4 PL37A 7 LDQS37 T (LVDS)*
M3 PL37B 7 LDQ37 C (LVDS)*
N6 PL38A 7 LUMO_SPLLT_IN_A/LDQ37 T
VCCIO VCCIO7 7
N8 PL38B 7 LUMO_SPLLC_IN_A/LDQ37 C
N5 PL39A 7 LUMO_SPLLT_FB_A/LDQ37 T
N7 PL39B 7 LUMO_SPLLC_FB_A/LDQ37 C
GND GNDIO7 -
VCCIO VCCIO7 7
T9 PL50A 7 LDQ54
R9 PL51A 7 LDQ54 T
P7 PL51B 7 LDQ54 C
VCCIO VCCIO7 7
N2 PL52A 7 LDQ54 T (LVDS)*
N1 PL52B 7 LDQ54 C (LVDS)*
P6 PL53A 7 LDQ54 T
P5 PL53B 7 LDQ54 C
GND GNDIO7 -
P4 PL54A 7 LDQS54 T (LVDS)*
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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
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 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
M26 PR27A 2 RDQS27 T (LVDS)* PR37A 2 RDQS37 T (LVDS)*
L30 PR26B 2 RDQ27 Cc PR36B 2 RDQ37 C
GNDIO GNDIO2 - GNDIO2 -
L29 PR26A 2 RDQ27 T PR36A 2 RDQ37 T
L28 PR25B 2 RDQ27 C (LvDS)* PR35B 2 RDQ37 C (LVDS)*
L27 PR25A 2 RDQ27 T (LVDS)* PR35A 2 RDQ37 T (LVDS)*
H29 PR24B 2 RDQ27 o] PR34B 2 RDQ37 C
VCCIO VCCIO2 2 VCCIO2 2
G29 PR24A 2 RDQ27 T PR34A 2 RDQ37 T
L22 PR23B 2 RDQ27 C (LvDS)* PR33B 2 RDQ37 C (LVDS)*
M22 PR23A 2 RDQ27 T (LVDS)* PR33A 2 RDQ37 T (LVDS)*
F30 PR21B 2 Cc PR31B 2 RDQ28 C
GNDIO GNDIO2 - GNDIO2 -
F29 PR21A 2 T PR31A 2 RDQ28 T
E30 PR20B 2 C (LvDS)* PR30B 2 RDQ28 C (LVDS)*
E29 PR20A 2 T (LVDS)* PR30A 2 RDQ28 T (LVDS)*
VCCIO VCCIO2 2 - -
L25 PR19B 2 o] PR29B 2 RDQ28 C
L26 PR19A 2 T PR29A 2 RDQ28 T
- - - VCCIO2 2
H28 PR18B 2 C (LvDS)* PR28B 2 RDQ28 C (LVDS)*
J28 PR18A 2 T (LVDS)* PR28A 2 RDQS28 T (LVDS)*
G28 PR16B 2 Cc PR27B 2 RDQ28 C
GNDIO GNDIO2 - GNDIO2 -
G27 PR16A 2 T PR27A 2 RDQ28 T
L24 NC - PR26B 2 RDQ28 C (LVDS)*
L23 NC - PR26A 2 RDQ28 T (LVDS)*
D30 NC - PR25B 2 RDQ28 C
- - - VCCIO2 2
D29 NC - PR25A 2 RDQ28 T
K24 NC - PR24B 2 RDQ28 C (LVDS)*
K25 NC - PR24A 2 RDQ28 T (LVDS)*
J27 NC - PR22B 2 C
- - - GNDIO2 -
K26 NC - PR22A 2 T
K23 PR15B 2 C (LvDS)* PR21B 2 C (LVDS)*
K22 PR15A 2 T (LVDS)* PR21A 2 T (LVDS)*
J22 PR14B 2 o] PR20B 2 C
VCCIO VCCIO2 - VCCIO2 2
J23 PR14A 2 T PR20A 2 T
- - - GNDIO2 -
J26 NC - PR17B 2 RDQ15 C (LVDS)*
H26 NC - PR17A 2 RDQ15 T (LVDS)*
H27 NC - PR16B 2 RDQ15 C
G26 NC - PR16A 2 RDQ15 T
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Pinout Information
LatticeECP2/M Family Data Sheet

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
K13 VCCIOO0 0 VCCIOO0 0
D17 VCCIOf 1 VCCIO1 1
E22 VCCIOf 1 VCCIOf 1
E25 VCCIOf 1 VCCIO1 1
F19 VCCIOf 1 VCCIO1 1
K18 VCCIOf 1 VCCIO1 1
K19 VCCIOf 1 VCCIO1 1
F28 VCCIO2 2 VCCIO2 2
J25 VCCIO2 2 VCCIO2 2
K28 VCCIO2 2 VCCIO2 2
M21 VCCIO2 2 VCCIO2 2
M24 VCCIO2 2 VCCIO2 2
N21 VCCIO2 2 VCCIO2 2
N28 VCCIO2 2 VCCIO2 2
P21 VCCIO2 2 VCCIO2 2
R25 VCCIO2 2 VCCIO2 2
AA28 VCCIO3 3 VCCIO3 3
AB25 VCCIO3 3 VCCIO3 3
AE28 VCCIO3 3 VCCIO3 3
T25 VCCIO3 3 VCCIO3 3
u21 VCCIO3 3 VCCIO3 3
Va1 VCCIO3 3 VCCIO3 3
Va8 VCCIO3 3 VCCIO3 3
w21 VCCIO3 3 VCCIO3 3
W24 VCCIO3 3 VCCIO3 3
AA18 VCCIO4 4 VCCIO4 4
AA19 VCCIO4 4 VCCIO4 4
AE19 VCCIO4 4 VCCIO4 4
AF22 VCCIO4 4 VCCIO4 4
AG17 VCCIO4 4 VCCIO4 4
AG25 VCCIO4 4 VCCIO4 4
AA12 VCCIO5 5 VCCIO5 5
AA13 VCCIO5 5 VCCIO5 5
AE12 VCCIO5 5 VCCIO5 5
AF9 VCCIO5 5 VCCIO5 5
AG14 VCCIO5 5 VCCIO5 5
AG6 VCCIO5 5 VCCIO5 5
AA3 VCCIO6 6 VCCIO6 6
AB6 VCCIO6 6 VCCIO6 6
AE3 VCCIO6 6 VCCIO6 6
T6 VCCIO6 6 VCCIO6 6
u1o VCCIO6 6 VCCIO6 6
V10 VCCIO6 6 VCCIO6 6
V3 VCCIO6 6 VCCIO6 6
W10 VCCIO6 6 VCCIO6 6
W7 VCCIO6 6 VCCIO6 6
F3 VCCIO7 7 VCCIO7 7
J6 VCCIO7 7 VCCIO7 7
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Pinout Information
LatticeECP2/M Family Data Sheet

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

P13 GND - GND -
P14 GND - GND -
P15 GND - GND -
P16 GND - GND -
P17 GND - GND -
P18 GND - GND -
P20 GND - GND -
R10 GND - GND -
R11 GND - GND -
R13 GND - GND -
R14 GND - GND -
R15 GND - GND -
R16 GND - GND -
R17 GND - GND -
R18 GND - GND -
R20 GND - GND -
R21 GND - GND -
R24 GND - GND -
R7 GND - GND -
T10 GND - GND -
T11 GND - GND -
T13 GND - GND -
T14 GND - GND -
T15 GND - GND -
T16 GND - GND -
T17 GND - GND -
T18 GND - GND -
T20 GND - GND -
T21 GND - GND -
T24 GND - GND -
T7 GND - GND -
ut1 GND - GND -
u13 GND - GND -
ut4 GND - GND B
u15 GND - GND -
uie GND - GND -
u17 GND - GND B
u1s GND - GND -
u20 GND - GND -
Vi4 GND - GND -
V15 GND - GND -
V16 GND - GND B
V17 GND - GND -
va7 GND - GND -
V4 GND - GND -
w23 GND - GND -
w8 GND - GND -
Y14 GND - GND -
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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
AA1 PL81A 6 LDQS81 T (LVDS)*
GNDIO GNDIO6 -
AA2 PL81B 6 LDQ81 C (LvDS)*
Y3 PL82A 6 LDQ81 T
AB1 PL82B 6 LDQ81 C
VCCIO VCCIO6 6
Y9 PL83A 6 LDQ81 T (LVDS)*
Y8 PL83B 6 LDQ81 C (LVDS)*
Y7 PL84A 6 LDQ81 T
AA7 PL84B 6 LDQ81 C
GNDIO GNDIO6 -
VCCIO VCCIO6 6
AB2 PL95A 6 LDQ99 T (LVDS)*
AB3 PL95B 6 LDQ99 C (LVDS)*
AA5 PL96A 6 LDQ99 T
AA6 PL96B 6 LDQ99 C
AB4 PL97A 6 LDQ99 T (LVDS)*
VCCIO VCCIO6 6
AB5 PL97B 6 LDQ99 C (LVDS)*
AA8 PL98A 6 LDQ99 T
AA9 PL98B 6 LDQ99 C
ACAH PL99A 6 LLMO_GPLLT_IN_A**/LDQS99 T (LVDS)*
GNDIO GNDIO6 -
AC2 PL99B 6 LLMO_GPLLC_IN_A**/LDQ99 C (LvDS)*
AC4 PL100A 6 LLMO_GPLLT_FB_A/LDQ99 T
AC3 PL100B 6 LLMO_GPLLC_FB_A/LDQ99 C
VCCIO VCCIO6 6
AC7 PL101A 6 LLMO_GDLLT_IN_A**/LDQ99 T (LVDS)*
AC6 PL101B 6 LLMO_GDLLC_IN_A**/LDQ99 C (LVDS)*
AC5 PL102A 6 LLMO_GDLLT_FB_A/LDQ99 T
ADS3 PL102B 6 LLMO_GDLLC_FB_A/LDQ99 C
GNDIO GNDIO6 -
AB8 LLMO_PLLCAP 6
AD2 PL104A 6 T
AD1 PL104B 6 C
AE2 TCK -
AE1 TDI -
AF2 TMS -
AF1 TDO -
AG1 VCCJ -
AH1 LLC_SQ_VCCRX3 14
AK2 LLC_SQ_HDINP3 14 T
AJ1 LLC_SQ_VvCCIB3 14
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential

AE27 GND -
AE4 GND -
AE9 GND -
AF14 GND -
AF17 GND -
AF25 GND -
AF6 GND -
AJ10 GND -
AJ21 GND -
AJ27 GND -
Ad4 GND -
AKA1 GND -
AK13 GND -
AK18 GND -
AK24 GND -
AK30 GND -
AK7 GND -
B10 GND -
B21 GND -
B27 GND -

B4 GND -
D25 GND -
D6 GND -
E14 GND -
E17 GND -
F22 GND -
F27 GND -

F4 GND -

F9 GND -
G12 GND -
G19 GND -
J24 GND -

J7 GND -
K14 GND -
K15 GND -
K16 GND -
K17 GND -
K27 GND -
K4 GND -
L14 GND -
L15 GND -
L16 GND -
L17 GND -
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