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Features

B High Logic Density for System Integration
* 6K to 95K LUTs
* 90 to 583 I/Os
Embedded SERDES (LatticeECP2M Only)
* Data Rates 250 Mbps to 3.125 Gbps
* Up to 16 channels per device
PCI Express, Ethernet (1GbE, SGMII), OBSAI,
CPRI and Serial RapidlO.
sysDSP™ Block
* 3to 42 blocks for high performance multiply and
accumulate
* Each block supports
— One 36x36, four 18x18 or eight 9x9 multipliers
Flexible Memory Resources
* 55Kbits to 5308Kbits sysMEM™ Embedded
Block RAM (EBR)
— 18Kbit block
— Single, pseudo dual and true dual port
— Byte Enable Mode support
* 12K to 202Kbits distributed RAM
— Single port and pseudo dual port
sysCLOCK Analog PLLs and DLLs
* Two GPLLs and up to six SPLLs per device
— Clock multiply, divide, phase & delay adjust
— Dynamic PLL adjustment
* Two general purpose DLLs per device

Pre-Engineered Source Synchronous I/O
* DDR registers in I/O cells
* Dedicated gearing logic
* Source synchronous standards support
— SPI4.2, SFI4 (DDR Mode), XGMII
— High Speed ADC/DAC devices
* Dedicated DDR and DDR2 memory support
— DDR1: 400 (200MHz) / DDR2: 533 (266MHz)
* Dedicated DQS support
Programmable sysl/O™ Buffer Supports
Wide Range Of Interfaces
e LVTTL and LVCMOS 33/25/18/15/12
e SSTL 3/2/18 1, I
e HSTL15 l and HSTL18 |, Il
* PCI and Differential HSTL, SSTL
* LVDS, RSDS, Bus-LVDS, MLVDS, LVPECL
Flexible Device Configuration
¢ 1149.1 Boundary Scan compliant
* Dedicated bank for configuration I/Os
SPI boot flash interface
Dual boot images supported
TransFR™ 1/O for simple field updates
Soft Error Detect macro embedded
Optional Bitstream Encryption
(LatticeECP2/M “S” Versions Only)
System Level Support
* ispTRACY™ internal logic analyzer capability
* On-chip oscillator for initialization & general use
e 1.2V power supply

Table 1-1. LatticeECP2 (Including “S-Series”) Family Selection

Device ECP2-6 ECP2-12 ECP2-20 ECP2-35 ECP2-50 ECP2-70
LUTs (K) 6 12 21 32 48 68
Distributed RAM (Kbits) 12 24 42 64 96 136
EBR SRAM (Kbits) 55 221 276 332 387 1032
EBR SRAM Blocks 3 12 15 18 21 60
sysDSP Blocks 3 6 7 8 18 22
18x18 Multipliers 12 24 28 32 72 88
GPLL + SPLL + DLL 2+0+2 2+0+2 2+0+2 2+0+2 2+2+2 2+4+2
Maximum Available 1/0 190 297 402 450 500 583
Packages and I/O Combinations
144-pin TQFP (20 x 20 mm) 90 93
208-pin PQFP (28 x 28 mm) 131 131
256-ball fpBGA (17 x 17 mm) 190 193 193
484-ball fpBGA (23 x 23 mm) 297 331 331 339
672-ball fpBGA (27 x 27 mm) 402 450 500 500
900-ball fpBGA (31 x 31 mm) 583

© 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.
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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.
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sysMEM Memory

LatticeECP2/M devices contains a number of sysMEM Embedded Block RAM (EBR). The EBR consists of an 18-
Kbit RAM with dedicated input and output registers.

sysMEM Memory Block

The sysMEM block can implement single port, dual port or pseudo dual port memories. Each block can be used in
a variety of depths and widths as shown in Table 2-6. FIFOs can be implemented in sysMEM EBR blocks by imple-
menting support logic with PFUs. The EBR block facilitates parity checking by supporting an optional parity bit for
each data byte. EBR blocks provide byte-enable support for configurations with18-bit and 36-bit data widths.

Table 2-6. sysMEM Block Configurations

Memory Mode Configurations

16,384 x 1
8,192 x 2
4,096 x 4
2,048 x9
1,024 x 18
512 x 36

16,384 x 1
8,192 x 2
True Dual Port 4,096 x 4
2,048 x9
1,024 x 18

16,384 x 1
8,192 x 2
4,096 x 4
2,048 x9
1,024 x 18
512 x 36

Single Port

Pseudo Dual Port

Bus Size Matching

All of the multi-port memory modes support different widths on each of the ports. The RAM bits are mapped LSB
word 0 to MSB word 0, LSB word 1 to MSB word 1, and so on. Although the word size and number of words for
each port varies, this mapping scheme applies to each port.

RAM Initialization and ROM Operation

If desired, the contents of the RAM can be pre-loaded during device configuration. By preloading the RAM block
during the chip configuration cycle and disabling the write controls, the sysMEM block can also be utilized as a
ROM.

Memory Cascading

Larger and deeper blocks of RAM can be created using EBR sysMEM Blocks. Typically, the Lattice design tools
cascade memory transparently, based on specific design inputs.

Single, Dual and Pseudo-Dual Port Modes

In all the sysMEM RAM modes the input data and address for the ports are registered at the input of the memory
array. The output data of the memory is optionally registered at the output.

EBR memory supports two forms of write behavior for single port or dual port operation:

1. Normal — Data on the output appears only during a read cycle. During a write cycle, the data (at the current
address) does not appear on the output. This mode is supported for all data widths.
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Each Transmit and Receive channel has its independent power supplies. The Output and Input buffers of each
channel also have their own independent power supplies. In addition, there are separate power supplies for PLL,
terminating resistor per quad.

Figure 2-40. Simplified Channel Block Diagram for SERDES and PCS
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As shown in Figure 2-40, the PCS receives the parallel digital data from the deserializer receivers and adjusts the
polarity, detects, byte boundary, decodes (8b/10b) and provides Clock Tolerance Compensation (CTC) FIFO for
changing the clock domain from receiver clock to the FPGA Clock.

For the transmit channel, the PCS block receives the parallel data from the FPGA core, encodes it with 8b/10b,
adjusts the polarity and passes the 8/10 bit data to the transmit SERDES channel.

The PCS also provides bypass modes that allow a direct 8-bit or 10-bit interface from the SERDES to the FPGA
logic. The PCS interface to FPGA can also be programmed to run at 1/2 speed for a 16-bit or 20-bit interface to the
FPGA logic.

SCI (SERDES Client Interface) Bus

The SERDES Client Interface (SCI) is a soft IP interface that allow the SERDES/PCS Quad block to be controlled
by registers as opposed to the configuration memory cells. It is a simple register configuration interface.

The Diamond design tools support all modes of the PCS. Most modes are dedicated to applications associated
with a specific industry standard data protocol. Other more general purpose modes allow users to define their own
operation. With Diamond, the user can define the mode for each quad in a design.

Popular standards such as 10Gb Ethernet and x4 PCI-Express and 4x Serial RapidlO can be implemented using
IP (provided by Lattice), a single quad (Four SERDES channels and PCS) and some additional logic from the core.

For further information about SERDES, please see the list of additional technical documentation at the end of this
data sheet.
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sysCLOCK SPLL Timing
Over Recommended Operating Conditions
Parameter Description Conditions Min. Typ. Max. | Units

Without external capacitor 33 — 420 MHz
fin Input Clock Frequency (CLKI, CLKFB) - -

With external capacitor® ® 2 — 420 MHz

Without external capacitor 33 — 420 MHz
fouT Output Clock Frequency (CLKOP, CLKOS) — -

With external capacitor® 5 — 50 MHz

. Without external capacitor 0.258 — 210 MHz
fouTe K-Divider Output Frequency (CLKOK) . —

With external capacitor 0.039 — 25 MHz
fvco PLL VCO Frequency 640 — 1280 | MHz

Without external capacitor 33 — 420 MHz
feFD Phase Detector Input Frequency . -

With external capacitor® 2 — 50 MHz
AC Characteristics
tor Output Clock Duty Cycle Default Duty Cycle Selected® 45 50 55 %
tpy? Output Phase Accuracy — — +0.05 ul

fOUT > 100 MHz —_— —_— +125 ps
topyiT’ Output Clock Period Jitter 50 < foyt < 100 MHz — — 0.025 | UIPP

fouTt < 50 MHz — — 0.04 | UIPP
tsk Input Clock to Output Clock Skew Divider Ratio = Integer — — +250 ps
tw Output Clock Pulse Width At 90% or 10% 1 — — ns
5 Lo Without external capacitor — — 150 us
tLock PLL Lock-in Time - -

With external capacitor® — — 500 us
tipuit Input Clock Period Jitter — — +200 ps
teBKDLY External Feedback Delay — — 10 ns
th Input Clock High Time 90% to 90% 0.5 — — ns
to Input Clock Low Time 10% to 10% 0.5 — — ns

RST Pulse Width (RSTK) 15 — — ns
tRsT Without external capacitor 500 — — ns

Reset Signal Pulse Width (RST)

With external capacitor® 20 — — us

. Jitter sample is taken over 10,000 samples of the primary PLL output with clean reference clock and no additional 1/O pins toggling.

. Output clock is valid after t| ook for PLL reset and dynamic delay adjustment.

. Using LVDS output buffers.

. Phase accuracy of CLKOS compared to CLKOP.

. Value of external capacitor: 5.6 nF +20%, NPO dielectric, ceramic chip capacitor, 1206 or smaller package, connected to PLLCAP pin.
. fOUT (maX) = le *10 for le < 5MHz.

OO wWN =
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SERDES External Reference Clock (LatticeECP2M Family Only)

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

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

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

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

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

3. Measured at 50% amplitude.

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

Figure 3-13. Jitter Transfer

5.00
0.00 }—— gt % .
‘\q —o— Jitter T.
\ Gain@25°C,1.20V,
5.00 . PJ=100ps
D -10.00 \
\
-15.00 \\
*
\\
.
-20.00
-25.
° 000.1 1 10 100
Frequency (MHz)
Note: This graph is for a nominal device.
SERDES Power-Down/Power-Up Specification
Table 3-15. Power-Down and Power-Up Specification
Symbol Description Max. Units
tPWRDN Power-down time after all power down register bits set to ‘0’ 10 us
tpwRUP Power-up time after all power down register bits set to ‘1’ 100 us
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LatticeECP2M Power Supply and NC (Cont.)

Signal 672 fpBGA 900 fpBGA
Vee LFE2M35: AD13, AD14, AD16, AD17, AD19, AD21, [LFE2M50: AH1, AH4, AH5, AH2, AH7, AH12, AH9,
AD22, AD24, AD25, L12, L13, L14, L15, M11, M12, |AH10, AH13, C13, C10, C9, C12, C7, C2, C5, C4,
M15, M16, N11,N16, P11, P16, R11, R12, R15, R16, |C1, L12, L13, L18, L19, M11, M12, M13, M14, M15,
T12,T13,T14,T15 M16, M17, M18, M19, M20, N11, N12, N19, N20,
P12, P19, R12, R19, T12, T19, U12, U19, V11, V12,
LFE2M50: L12, L13, L14, L15, M11, M12, M15, M16, |V19, V20, W11, W12, W13, W14, W15, W16, W17,
N11, N16, P11, P16, R11, R12, R15, R16, T12, T13, |W18, W19, W20, Y12, Y13, Y18, Y19
T14,T15
LFE2M70/LFE2M100: L12, L13, L18, L19, M11,
M12, M13, M14, M15, M16, M17, M18, M19, M20,
N11, N12, N19, N20, P12, P19, R12, R19, T12, T19,
ui2, U19, vi1, V12, v19, V20, W11, W12, W13,
W14, W15, W16, W17, W18, W19, W20, Y12, Y13,
Y18, Y19
Vecioo B12, B7, F11, J13, K12 D14, E6, E9, F12, K12, K13
Vceiol D18, F16, J14, K15 D17, E22, E25, F19, K18, K19
Veeioz G25, L21, M17, M25, N18 F28, J25, K28, M21, M24, N21, N28, P21, R25
Veeios P18, R17, R25, T21, Y25 AA28, AB25, AE28, T25, U21, V21, V28, W21, W24
Vceios AA16, AC18, U15, V14 AA18, AA19, AE19, AF22, AG17, AG25
Vecios AA11, AE12, AE7, U12, V13 AA12, AA13, AE12, AF9, AG14, AG6
Vecios P9, R10, R2, T6, Y2 AA3, AB6, AE3, T6, U10, V10, V3, W10, W7
Vceio? G2, L6, M10, M2, N9 F3, J6, K3, M10, M7, N10, N3, P10, R6
Veeios AC24, U17 AA25, AD28
Veey AA7 AG1
Veeaux LFE2M35: AE19, J11, J12, J15, J16, L18, L9, M18, |LFE2M50: AJ7, B7, AA10, AA11, AA20, AA21, K10,
M9, R18, R9, T18, T9, V11, V12, V15, V16 K11, K20, K21, L10, L11, L20, L21, Y10, Y11, Y20,
Y21
LFE2M50: J11, J12, J15, J16, L18, L9, M18, M9,
R18, R9, T18, T9, V11, V12, V15, V16 LFE2M70/LFE2M100: AA10, AA11, AA20, AA21,
K10, K11, K20, K21, L10, L11, L20, L21, Y10, Y11,
Y20, Y21
VeepLL H7, K6, P7, R8, V18, P20, J17, G19 N13, N18, V13, V18

SERDES Power®

LFE2M35: C25, B25, C22, A22, C21, C20, C24, C23,
B19, C19, C15, C14, C18, C17, A16, C16, B13, C13

LFE2M50: AD13, AE13, AD16, AF16, AD17, AD18,
AD14, AD15, AD19, AE19, AD23, AD24, AD20,
AD21, AF22, AD22, AE25, AD25, C25, B25, C22,
A22, C21, C20, C24, C23, B19, C19, C15, C14, C18,
C17, A16,C16,B13, C13

LFE2M50: AH18, AJ18, AH21, AK21, AH22, AH23,
AH19, AH20, AH24, AJ24, AH28, AH29, AH25,
AH26, AK27, AH27, AJ30, AH30, C30, B30, C27,
A27, C26, C25, C29, C28, B24, C24, C20, C19, C23,
C22, A21, C21,B18,C18

LFE2M70/LFE2M100: C13, B13, C10, A10, C9, C8,
C12, C11, B7, C7, C3, C2, C6, C5, A4, C4, B1, C1,
C30, B30, C27, A27, C26, C25, C29, C28, B24, C24,
C20, C19, C23, C22, A21, C21, B18, C18, AH18,
AJ18, AH21, AK21, AH22, AH23, AH19, AH20,
AH24, AJ24, AH28, AH29, AH25, AH26, AK27,
AH27, AJ30, AH30, AH1, AJ1, AH4, AK4, AH5, AH6,
AH2, AH3, AH7, AJ7, AH11, AH12, AH8, AH9, AK10,
AH10, AJ13, AH13
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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
c20 PT57B 1 o] PT66B 1 o]
D20 PT57A 1 T PT66A 1 T
A22 PT56B 1 C PT65B 1 C
A21 PT56A 1 T PT65A 1 T
GND GNDIO1 - GNDIO1 -
E19 NC - NC -
C19 NC - NC -
VCCIO VCCIO1 1 VCCIO1 1
B21 NC - NC -
B20 NC - NC -
D19 NC - NC -
B19 NC - NC -
GND GNDIO1 - GNDIO1 -
G17 NC - NC -
E18 NC - NC -
G19 NC - NC -
F17 NC - NC -
VCCIO VCCIO1 1 VCCIO1 1
A20 NC - NC -
A19 NC - NC -
E17 NC - NC -
D18 NC - NC -
B18 PT55B 1 o] PT55B 1 o]
GND GNDIO1 - GNDIO1 -
A18 PT55A 1 T PT55A 1 T
E16 PT54B 1 o] PT54B 1 o]
G16 PT54A 1 T PT54A 1 T
F16 PT53B 1 C PT53B 1 C
VCCIO VCCIO1 1 VCCIO1 1
H18 PT53A 1 T PT53A 1 T
A17 PT52B 1 (¢} PT52B 1 (¢}
B17 PT52A 1 T PT52A 1 T
c18 PT51B 1 o] PT51B 1 o]
B16 PT51A 1 T PT51A 1 T
c17 PT50B 1 o] PT50B 1 o]
GND GNDIO1 - GNDIO1 -
D17 PT50A 1 T PT50A 1 T
E15 PT49B 1 o] PT49B 1 o]
VCCIO VCCIO1 1 VCCIO1 1
G15 PT49A 1 T PT49A 1 T
A16 PT48B 1 (¢} PT48B 1 (¢}
B15 PT48A 1 T PT48A 1 T
D15 PT47B 1 C PT47B 1 (¢}
F15 PT47A 1 T PT47A 1 T
Al4 PT46B 1 o] PT46B 1 o]
B14 PT46A 1 T PT46A 1 T
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LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA

(Cont.)
LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

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

* Supports true LVDS. Other differential signals must be emulated with external resistors.
** These dedicated input pins can be used for GPLLs or GDLLs within the respective quadrant.

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

Note: VCCIO and GND pads are used to determine the average DC current drawn by I/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/0O bank and the end of an I/0O bank. The substrate pads listed in the Pin Table do not necessarily have a one to one
connection with a package ball or pin.
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LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
AB24 PR87B 8 D3 C
GND GNDIO4 -
AB23 PR87A 8 D4 T
AB25 PR86B 8 D5 C
AB26 PR86A 8 D6 T
AC27 PR85B 8 D7/SPIDO C
VCCIO VCCIO8 8
AB27 PR85A 8 DI/CSSPION T
AD29 PR84B 8 DOUT/CSON C
AD30 PR84A 8 BUSY/SISPI T
AA25 PR83B 3 RDQ80 C
GND GNDIO3 -
AA23 PR83A 3 RDQ80 T
AC29 PR82B 3 RDQ80 C (LVDS)*
AC30 PR82A 3 RDQ80 T (LVDS)*
AA26 PR81B 3 RDQ80 C
VCCIO VCCIO3 3
AA24 PR81A 3 RDQ80 T
AB29 PR80B 3 RDQ80 C (LVDS)*
AB30 PR80A 3 RDQS80 T (LVDS)*
GND GNDIO3 -
Y23 PR79B 3 RDQ80 C
Y25 PR79A 3 RDQ80 T
AA27 PR78B 3 RDQ80 C (LvDS)*
AA28 PR78A 3 RDQ80 T (LVDS)*
VCCIO VCCIO3 3
Y24 PR77B 3 RLMO_GPLLC_FB_A/RDQ80 C
Y26 PR77A 3 RLMO_GPLLT_FB_A/RDQ80 T
AA29 PR76B 3 RLMO_GPLLC_IN_A**/RDQ80 C (LVDS)*
AA30 PR76A 3 RLMO_GPLLT_IN_A**/RDQ80 T (LVDS)*
R22 RLMO_PLLCAP 3
w23 PR74B 3 RLMO_GDLLC_FB_A/RDQ71 C
w25 PR74A 3 RLMO_GDLLT_FB_A/RDQ71 T
GND GNDIO3 -
Y27 PR73B 3 RLMO_GDLLC_IN_A**/RDQ71 C (LVDS)*
Y28 PR73A 3 RLMO_GDLLT_IN_A**/RDQ71 T (LVDS)*
w24 PR72B 3 RDQ71 C
W26 PR72A 3 RDQ71 T
VCCIO VCCIO3 3
Y29 PR71B 3 RDQ71 C (LVDS)*
Y30 PR71A 3 RDQS71 T (LVDS)*
V25 PR70B 3 RDQ71 C
GND GNDIO3 -
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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
AB6 PB17A 5 PCLKT5_0/BDQ15 T PB35A 5 PCLKT5_0/BDQ33 T
AB7 PB17B 5 PCLKC5_0/BDQ15 o] PB35B 5 PCLKC5_0/BDQ33 C
VCCIO VCCIO5 5 VCCIO5 5
GNDIO GNDIO5 - GNDIO5 -
AA8 PB22A 4 PCLKT4_0/BDQ24 T PB40A 4 PCLKT4_0/BDQ42 T
VCCIO VCCIO4 4 VCCIO4 4
AB8 PB22B 4 PCLKC4_0/BDQ24 o] PB40B 4 PCLKC4_0/BDQ42 C
AA9 PB23A 4 VREF2_4/BDQ24 T PB41A 4 VREF2_4/BDQ42 T
Y9 PB23B 4 VREF1_4/BDQ24 Cc PB41B 4 VREF1_4/BDQ42 C
AB9 PB24A 4 BDQS24**** T PB42A 4 BDQS42**** T
GNDIO GNDIO4 - GNDIO4 -
AB10 PB24B 4 BDQ24 Cc PB42B 4 BDQ42 C
AA10 PB25A 4 BDQ24 T PB43A 4 BDQ42 T
Y11 PB25B 4 BDQ24 Cc PB43B 4 BDQ42 C
VCCIO VCCIO4 4 VCCIO4 4
GNDIO GNDIO4 - GNDIO4 -
V10 PB29A 4 BDQ33 T PB47A 4 BDQ51 T
Ut PB29B 4 BDQ33 o] PB47B 4 BDQ51 C
V11 PB30A 4 BDQ33 T PB48A 4 BDQ51 T
W11 PB30B 4 BDQ33 o] PB48B 4 BDQ51 C
AA11 PB31A 4 BDQ33 T PB49A 4 BDQ51 T
AB11 PB31B 4 BDQ33 o] PB49B 4 BDQ51 C
VCCIO VCCIO4 4 VCCIO4 4
T11 PB32A 4 BDQ33 T PB50A 4 BDQ51 T
u12 PB32B 4 BDQ33 Cc PB50B 4 BDQ51 C
GNDIO GNDIO4 - GNDIO4 -
AA12 PB33A 4 BDQS33 T PB51A 4 BDQS51 T
Y12 PB33B 4 BDQ33 o] PB51B 4 BDQ51 C
V12 PB34A 4 BDQ33 T PB52A 4 BDQ51 T
W12 PB34B 4 BDQ33 C PB52B 4 BDQ51 C
AB12 PB35A 4 BDQ33 T PB53A 4 BDQ51 T
AA13 PB35B 4 BDQ33 C PB53B 4 BDQ51 C
VCCIO VCCIO4 4 VCCIO4 4
T12 PB36A 4 BDQ33 T PB54A 4 BDQ51 T
u13 PB36B 4 BDQ33 C PB54B 4 BDQ51 C
V13 PB37A 4 BDQ33 T PB55A 4 BDQ51 T
T13 PB37B 4 BDQ33 C PB55B 4 BDQ51 C
GNDIO GNDIO4 - GNDIO4 -
AB13 PB38A 4 BDQ42 T PB56A 4 BDQ60 T
AB14 PB38B 4 BDQ42 o] PB56B 4 BDQ60 C
U4 PB39A 4 BDQ42 T PB57A 4 BDQ60 T
T14 PB39B 4 BDQ42 o] PB57B 4 BDQ60 C
AA14 PB40A 4 BDQ42 T PB58A 4 BDQ60 T
VCCIO VCCIO4 4 VCCIO4 4
Y14 PB40B 4 BDQ42 C PB58B 4 BDQ60 C
w14 PB41A 4 BDQ42 T PB59A 4 BDQ60 T
Vi4 PB41B 4 BDQ42 C PB59B 4 BDQ60 C
AB15 PB42A 4 BDQS42 T PB60A 4 BDQS60 T
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
M19 PR50A 3 RDQ52 T (LVDS)*
M18 PR49B 3 RDQ52 C
VCCIO VCCIO3 3
L16 PR49A 3 RDQ52 T
L22 PR48B 3 RDQ52 C (LVvDS)*
L21 PR48A 3 RDQ52 T (LVDS)*
GNDIO GNDIO3 -
K22 PR46B 3 RLM3_SPLLC_FB_A C
VCCIO VCCIO3 3
K21 PR46A 3 RLM3_SPLLT_FB_A T
L17 PR45B 3 RLM3_SPLLC_IN_A C (LVvDS)*
L18 PR45A 3 RLM3_SPLLT_IN_A T (LVDS)*
GNDIO GNDIO3 -
L20 PR44B 3 C
L19 PR44A 3 T
K16 PR43B 3 C (LvDS)*
K17 PR43A 3 T (LVDS)*
VCCIO VCCIO3 3
J16 PR42B 3 VREF2_3 C
K18 PR42A 3 VREF1_3 T
J22 PR41B 3 PCLKC3_0 C (LVDS)*
J21 PR41A 3 PCLKT3_0 T (LVDS)*
H22 PR39B 2 PCLKC2_0/RDQ36 C
H21 PR39A 2 PCLKT2_0/RDQ36 T
GNDIO GNDIO2 -
J17 PR38B 2 RDQ36 C (LVvDS)*
J18 PR38A 2 RDQ36 T (LVDS)*
J20 PR37B 2 RDQ36 C
J19 PR37A 2 RDQ36 T
VCCIO VCCIO2 2
H16 PR36B 2 RDQ36 C (LVvDS)*
H17 PR36A 2 RDQS36 T (LVDS)*
G22 PR35B 2 RDQ36 C
GNDIO GNDIO2 -
G21 PR35A 2 RDQ36 T
H20 PR34B 2 RDQ36 C (LvDS)*
H19 PR34A 2 RDQ36 T (LVDS)*
G16 PR33B 2 RUMS3_SPLLC_FB_A/RDQ36 C
VCCIO VCCIO2 2
H18 PR33A 2 RUMS3_SPLLT_FB_A/RDQ36 T
F22 PR32B 2 RUMS3_SPLLC_IN_A/RDQ36 C (LVDS)*
F21 PR32A 2 RUMS_SPLLT_IN_A/RDQ36 T (LVDS)*
G20 PR30B 2 RDQ27 C
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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
T18 VCCAUX - VCCAUX -
T9 VCCAUX - VCCAUX -
Vi1 VCCAUX - VCCAUX -
V12 VCCAUX - VCCAUX -
V15 VCCAUX - VCCAUX -
V16 VCCAUX - VCCAUX -
A13 GND - GND -
A19 GND - GND -
A2 GND - GND -
A25 GND - GND -
AA2 GND - GND -
AA25 GND - GND -
AB18 GND - GND -
AB22 GND - GND -
AB5 GND - GND -
AB9 GND - GND -
AE1 GND - GND -
AE11 GND - GND -
AE16 GND - GND -
AE22 GND - GND -
AE26 GND - GND -
AE6 GND - GND -
AF13 GND - GND -
AF19 GND - GND -
AF2 GND - GND -
AF25 GND - GND -
B1 GND - GND -
B11 GND - GND -
B16 GND - GND -
B22 GND - GND -
B26 GND - GND -
B6 GND - GND -
E18 GND - GND B
E22 GND - GND -
E5 GND - GND -
E9 GND - GND -
F2 GND - GND -
F25 GND - GND -
G11 GND - GND B
G16 GND - GND -
J22 GND - GND -
J5 GND - GND -
K11 GND - GND -
K13 GND - GND -
K14 GND - GND -
K16 GND - GND -
L10 GND - GND -
L11 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
AH12 VCC - LLC_SQ_VCCRX1 14
AK8 PB16A 5 BDQ15 T LLC_SQ_HDOUTP1 | 14 T
AH8 NC - LLC_SQ_VCCOB1 14
AJ8 PB16B 5 BDQ15 C LLC_SQ_HDOUTN1 | 14 C
AH9 VCC - LLC_SQ_VCCTX1 14
AJ9 PB17B 5 BDQ15 o] LLC_SQ_HDOUTNO | 14 C
AK10 NC - LLC_SQ_VvCCOBO 14
AK9 PB17A 5 BDQ15 T LLC_SQ_HDOUTPO | 14 T
AH10 VCC - LLC_SQ_VCCTX0 14
AJ12 PB19B 5 BDQ15 Cc LLC_SQ_HDINNO 14 C
AJ13 NC - LLC_SQ_VCCIBO 14
AK12 PB19A 5 BDQ15 T LLC_SQ_HDINPO 14 T
AH13 VCC - LLC_SQ_VCCRX0 14
AF10 PB3A 5 BDQ6 T PB30A 5 BDQ33 T
AES8 PB3B 5 BDQ6 Cc PB30B 5 BDQ33 C
AE11 PB4A 5 BDQ6 T PB31A 5 BDQ33 T
VCCIO VCCIO5 5 VCCIO5 5
AD9 PB4B 5 BDQ6 Cc PB31B 5 BDQ33 C
AE10 PB5A 5 BDQ6 T PB32A 5 BDQ33 T
AD10 PB5B 5 BDQ6 C PB32B 5 BDQ33 C
AE13 PB6A 5 BDQS6 T PB33A 5 BDQS33 T
GNDIO GNDIO5 - GNDIO5 -
AC12 PB6B 5 BDQ6 Cc PB33B 5 BDQ33 C
AG2 PB7A 5 BDQ6 T PB34A 5 BDQ33 T
AG3 PB7B 5 BDQ6 o] PB34B 5 BDQ33 C
AD13 PB8A 5 BDQ6 T PB35A 5 BDQ33 T
VCCIO VCCIO5 5 VCCIO5 5
AC13 PB8B 5 BDQ6 Cc PB35B 5 BDQ33 C
AE14 PB9A 5 BDQ6 T PB36A 5 BDQ33 T
AC14 PB9B 5 BDQ6 o] PB36B 5 BDQ33 C
AF3 PB10A 5 BDQ6 T PB37A 5 BDQ33 T
GNDIO GNDIO5 - GNDIO5 -
AF4 PB10B 5 BDQ6 o] PB37B 5 BDQ33 C
VCCIO VCCIO5 5 - -
AG4 PB20A 5 BDQ24 T PB38A 5 BDQ42 T
AG5 PB20B 5 BDQ24 o] PB38B 5 BDQ42 C
GNDIO GNDIO5 - - -
VCCIO VCCIO5 5 - -
AD11 PB24A 5 BDQS24**** T PB39A 5 BDQ42 T
AF13 PB24B 5 BDQ24 o] PB39B 5 BDQ42 C
AF12 PB25A 5 BDQ24 T PB40A 5 BDQ42 T
- - - VCCIO5 5
AD14 PB25B 5 BDQ24 o] PB40B 5 BDQ42 C
AG8 PB26A 5 BDQ24 T PB41A 5 BDQ42 T
AF8 PB26B 5 BDQ24 o] PB41B 5 BDQ42 C
AE15 PB27A 5 BDQ24 T PB42A 5 BDQS42**** T
- - - GNDIO5 -
VCCIO VCCIO5 5 - -
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
A9 ULC_SQ_HDOUTPO 11 T
A10 ULC_SQ_VCCOBO 11
B9 ULC_SQ_HDOUTNO 11 C
C9 ULC_SQ_VCCTX1 11
B8 ULC_SQ_HDOUTN1 11 C
cs ULC_SQ_VvCCOB1 11
A8 ULC_SQ_HDOUTP1 11 T
C12 ULC_SQ_VCCRX1 11
B11 ULC_SQ_HDINNT1 11 C
C11 ULC_SQ_VCCIB1 11
A11 ULC_SQ_HDINP1 11 T
B7 ULC_SQ_VCCAUXS33 11
E7 ULC_SQ_REFCLKN 11 C
D7 ULC_SQ_REFCLKP 11 T
c7 ULC_SQ_VCCP 11
A3 ULC_SQ_HDINP2 11 T
C3 ULC_SQ_VCCiB2 11
B3 ULC_SQ_HDINN2 11 C
c2 ULC_SQ_VCCRX2 11
A6 ULC_SQ_HDOUTP2 11 T
cé ULC_SQ_VvCCOB2 11
B6 ULC_SQ_HDOUTN2 11 C
C5 ULC_SQ_VCCTX2 11
B5 ULC_SQ_HDOUTNS 11 C
A4 ULC_SQ_VCCOB3 11
A5 ULC_SQ_HDOUTP3 11 T
C4 ULC_SQ_VCCTX3 11
B2 ULC_SQ_HDINNS 11 C
B1 ULC_SQ_VCCIB3 11
A2 ULC_SQ_HDINP3 11 T
C1 ULC_SQ_VCCRX3 11
L12 VCC -
L13 VCC -
L18 VCC -
L19 VCC -
M11 VCC -
M12 VCC -
M13 VCC -
M14 VCC -
M15 VCC -
M16 VCC -
M17 VCC -
M18 VCC -
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

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

M19 VCC -
M20 VCC -
N11 VCC -
N12 VCC -
N19 VCC -
N20 VCC -
P12 VCC -
P19 VCC -
R12 VCC -
R19 VCC -
T12 VCC -
T19 VCC -
ui2 VCC -
u19 VCC -
V11 VCC -
V12 VCC -
V19 VCC -
V20 VCC -
W11 VCC -
w12 VCC -
W13 VCC -
W14 VCC -
W15 VCC -
W16 VCC -
W17 VCC -
W18 VCC -
W19 VCC -
W20 VCC -
Y12 VCC -
Y13 VCC -
Y18 VCC -
Y19 VCC -
D14 VCCIOO0 0
E6 VCCIOO0 0
E9 VCCIOO0 0
F12 VCCIOO0 0
K12 VCCIOO0 0
K13 VCCIOO0 0
D17 VCCIO1 1
E22 VCCIO1 1
E25 VCCIO1 1
F19 VCCIO1 1
K18 VCCIO1 1
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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
AE12 NC - NC -
AE13 NC - NC -
AE19 NC - NC -
AE21 NC - NC -
AE22 NC - NC -
AE23 NC - NC -
AF11 NC - NC -
AF21 NC - NC -
AF22 NC - NC -
AF24 NC - NC -
AF8 NC - NC -
AF9 NC - NC -
AG10 NC - NC -
AG11 NC - NC -
AG24 NC - NC -
AG25 NC - NC -
AG26 NC - NC -
AG3 NC - NC -
AG7 NC - NC -
AG8 NC - NC -
AG9 NC - NC -
AH10 NC - NC -
AH11 NC - NC -
AH13 NC - NC -
AH24 NC - NC -
AH25 NC - NC -
AH26 NC - NC -
AH27 NC - NC -
AH5 NC - NC -
AH6 NC - NC -
AH7 NC - NC -
AH8 NC - NC -
AH9 NC - NC -
AJ10 NC - NC -
AJ11 NC - NC -
AJ13 NC - NC -
AJ24 NC - NC -
AJ25 NC - NC -
AJ26 NC - NC -
AJ27 NC - NC -
AJ3 NC - NC -
AJ4 NC - NC -
AJ5 NC - NC -
AJ6 NC - NC -
AJ7 NC - NC -
AJ8 NC - NC -
AJ9 NC - NC -
AK10 NC - NC -
AK11 NC - NC -
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Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M100SE-5FN1152C 520 1.2V -5 Lead-Free fpBGA 1152 Com 100
LFE2M100SE-6FN1152C 520 1.2V -6 Lead-Free fpBGA 1152 Com 100
LFE2M100SE-7FN1152C 520 1.2V -7 Lead-Free fpBGA 1152 Com 100
LFE2M100SE-5FN900C 416 1.2V -5 Lead-Free fpBGA 900 Com 100
LFE2M100SE-6FN900C 416 1.2v -6 Lead-Free fpBGA 900 Com 100
LFE2M100SE-7FN900C 416 1.2V -7 Lead-Free fpBGA 900 Com 100
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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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