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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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Figure 2-9. Clock Divider Connections

PLL PAD —P|
Routing ——»|
CLKO —P»

CLKOP (GPLL) —P ) > -1
CLKOP (DLL) ——»

CLKOS (GPLL) —p»| I
CLKOS (DLL) ——»]

CLKDIV
RST — P — >
RELEASE ———— ——» 8

Clock Distribution Network

LatticeECP2/M devices have eight quadrant-based primary clocks and eight flexible region-based secondary
clocks/control signals. Two high performance edge clocks are available on each edge of the device to support high
speed interfaces. These clock inputs are selected from external 1/0Os, the sysCLOCK PLLs, DLLs or routing. These
clock inputs are fed throughout the chip via a clock distribution system.

Primary Clock Sources

LatticeECP2/M devices derive clocks from five primary sources: PLL (GPLL and SPLL) outputs, DLL outputs, CLK-
DIV outputs, dedicated clock inputs and routing. LatticeECP2/M devices have two to eight sysCLOCK PLLs and
two DLLs, located on the left and right sides of the device. There are eight dedicated clock inputs, two on each side
of the device, with the exception of the LatticeECP2M 256-fpBGA package devices which have six dedicated clock
inputs on the device. Figure 2-10 shows the primary clock sources.
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Figure 2-16. Secondary Clock Selection

Secondary Clock Feedlines: 8 PIOs + 16 Routing

SCOo SCH SC2 SC3 SC4 SC5 SC6 SC7
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L J

e
Clock/Control

v v h 4 v
4 High Fan-out Data Signals (SC4 to SC7) per Region

Y
High Fan-out Data

Slice Clock Selection

Figure 2-17 shows the clock selections and Figure 2-18 shows the control selections for Slice0 through Slice2. All
the primary clocks and the four secondary clocks are routed to this clock selection mux. Other signals can be used
as a clock input to the slices via routing. Slice controls are generated from the secondary clocks or other signals
connected via routing.

If none of the signals are selected for both clock and control then the default value of the mux output is 1. Slice 3
does not have any registers; therefore it does not have the clock or control muxes.

Figure 2-17. Slice0 through Slice2 Clock Selection

Primary Clock ———<——J»|
8

Secondary Clock ——~——p»
4 Clock to Slice
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Routing ——~——p»
12
Ve ——4—P
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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

Shift Register B In Shift Register A In
Multiplicand A0 - CLK (CLKO,CLK1,CLK2,CLK3‘)
m »
\ 4 CE (CEO,CE1,CE2,CE3)
o m HST(RSTO,RST1,HST2,RST37
Multiplier BO|  n i >
h 4 Input Data m Multiplier
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Register B Pipeline
m Register Add/Sub
n
Multiplicand A1 m 53 Output
v 22 >
m+n+1 8 D min+1
Multiplier 81| m (default) & | (default)
y Input Data Multiplier m+n
o Register A (default)
Input Data
Register B Pipeline
m Register
. n
Signed A y[ mput || [ Pipeiine
”| Register Register To Add/Sub
Signed B |  Input Pipeline
”| Register | _>| Register I—V To Add/Sub
Addn o Input Pipeline To Add/Sub
"1 _Register Register © 4
Shift Register B Out Shift Register A Out
v v
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Top Edge
The PICs on the top edge are different from PIOs on the left, right and bottom edges. PIOs on this edge do not
have DDR registers or DQS signals.

The exact DQS pins are shown in a dual function in the Logic Signal Connections table in this data sheet. Addi-
tional detail is provided in the Signal Descriptions table. The DQS signal from the bus is used to strobe the DDR
data from the memory into input register blocks. Interfaces on the left and right edges are designed for DDR mem-
ories that support 16 bits of data, whereas interfaces on the bottom are designed for memories that support 18 bits
of data.

Figure 2-33. DQS Input Routing for the Left and Right Edges of the Device
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Figure 2-34. DQS Input Routing for the Bottom Edge of the Device
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DLL Calibrated DQS Delay Block

Source synchronous interfaces generally require the input clock to be adjusted in order to correctly capture data at
the input register. For most interfaces a PLL is used for this adjustment. However, in DDR memories the clock
(referred to as DQS) is not free-running so this approach cannot be used. The DQS Delay block provides the
required clock alignment for DDR memory interfaces.

The DQS signal (selected P1Os only, as shown in Figure 2-35) feeds from the PAD through a DQS delay element to
a dedicated DQS routing resource. The DQS signal also feeds polarity control logic, which controls the polarity of
the clock to the sync registers in the input register blocks. Figure 2-35 and Figure 2-36 show how the DQS transi-
tion signals are routed to the PIOs.

The temperature, voltage and process variations of the DQS delay block are compensated by a set of calibration
(6-bit bus) signals from two dedicated DLLs (DDR_DLL) on opposite sides of the device. Each DLL compensates
DQS delays in its half of the device as shown in Figure 2-35. The DLL loop is compensated for temperature, volt-
age and process variations by the system clock and feedback loop.
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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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LatticeECP2/M External Switching Characteristics® (Continued)

Over Recommended Operating Conditions

7 6 5
Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
LFE2-6 140 | — | 170 | — | 190 | — ns
LFE2-12 140 | — | 170 | — | 190 | — ns
LFE2-20 140 | — | 170 | — | 190 | — ns
LFE2-35 140 | — | 170 | — | 190 | — ns
LFE2-50 140 | — | 170 | — | 190 | — ns
tsu_DEL gf&'étfr Data g;g“l’np'st'%'e’l‘;’;t LFE2-70 140 | — | 170 | — | 190 | — ns
LFE2M20 | 140 | — | 170 | — | 190 | — ns
LFE2M35 | 140 | — | 170 | — | 190 | — ns
LFE2M50 | 140 | — | 170 | — | 190 | — ns
LFE2mM70 | 140 | — | 170 | — | 190 | — ns
LFE2M100 | 140 | — | 170 | — | 190 | — ns
LFE2-6 000 | — | 000 | — | 000 | — ns
LFE2-12 | 000 | — | 000 | — | 000 | — ns
LFE220 | 000 | — | 000 | — | 000 | — ns
LFE235 | 000 | — | 000 | — | 000 | — ns
LFE250 | 000 | — | 000 | — | 000 | — ns
4 pEL g{g‘;ﬁ?ﬁﬁ;t’*gﬁa gL%;/”p”t Reg- [IFE270 | 000 | — | 000 | — | 000 | — | ns
LFE2M20 | 000 | — | 000 | — | 000 | — ns
LFE2M35 | 000 | — | 000 | — | 000 | — ns
LFE2M50 | 000 | — | 000 | — | 000 | — ns
LFE2M70 | 000 | — | 000 | — | 000 | — ns
LFE2M100 | 000 | — | 000 | — | 000 | — ns
fuax_10 S'F"SKR'degi‘:r“CV of VO Register and | g 5oy — | 420 | — | 87 | — | 311 | MHz
General I/O Pin Parameters (using Edge Clock without PLL)'
LFE2-6 — 260 | — [ 290 | — | 320 | ns
LFE2-12 — [ 260 | — | 290 | — | 320 | ns
LFE2-20 — [ 260 | — | 290 | — | 320 | ns
LFE2-35 — [ 260 | — | 290 | — | 320 | ns
LFE2-50 — [ 260 | — | 290 | — | 320 | ns
tooe gg’;‘;ﬁ;ompm - PIO Output LFE2-70 — [ 260 | — | 290 | — | 320 | ns
LFE2M20 | — | 260 | — | 290 | — | 320 | ns
LFE2M35 | — | 260 | — | 290 | — | 320 | ns
LFE2M50 | — | 310 | — | 340 | — | 370 | ns
LFE2M70 | — | 310 | — | 340 | — | 370 | ns
LFE2M100 | — | 310 | — | 340 | — | 370 | ns
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sysCLOCK GPLL Timing
Over Recommended Operating Conditions
Parameter Description Conditions Min. Typ. Max. | Units

Without external capacitor 20 — 420 MHz
fiN Input Clock Frequency (CLKI, CLKFB) - -

With external capacitor® 2 — 420 MHz

Output Clock Frequency (CLKOP, Without external capacitor 20 — 420 MHz
four CLKOS) - — —

With external capacitor 5 50 MHz

. Without external capacitor 0.156 — 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 20 — 420 MHz
feFD Phase Detector Input Frequency - —

With external capacitor™ 2 — 50 MHz
AC Characteristics
toT Output Clock Duty Cycle Default duty cycle selected® 45 50 55 %
tpy* Output Phase Accuracy — — +0.05 ul

fOUT > 100 MHz — — +125 ps
topuiT" Output Clock Period Jitter 50 < foyt < 100 MHz — 0.025 | UIPP

fout < 50 MHz — — 0.04 UIPP
tsk Input Clock to Output Clock Skew N/M = integer — — +250 ps
tw Output Clock Pulse Width At 90% or 10% 1 — — ns
) Lo Without external capacitor — — 150 us
t ock PLL Lock-in Time - —

With external capacitor — — 500 us
tpa Programmable Delay Unit 85 130 360 ps
tpurr Input Clock Period Jitter — — +200 ps
teBKDLY External Feedback Delay — — 10 ns
th Input Clock High Time 90% to 90% 0.5 — — ns
tLo Input Clock Low Time 10% to 10% 0.5 — — ns

RST Pulse Width (RESETM/RESETK) 15 — — ns
trsT i ) Without external capacitor 500 — — ns
Reset Signal Pulse Width (CNTRST) - .

With external capacitor® 20 — — us

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

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

3. Using LVDS output buffers.

4. Relative to CLKOP.

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

3-43



am DC and Switching Characteristics
=LATTICE LatticeECP2/M Family Data Sheet

Figure 3-15. sysCONFIG Parallel Port Write Cycle

CCLK /A } \

—

CS1N /

CSN

BSCYC
BSCL »
tBSCH

WRITEN

> tDCB

BUSY /
tsuceni T tucso
D[0:7] Byte 0 Byte 1 >< Byte 2 Byte n

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

“ tssoL —’l‘— tsscn "
CCLK (input) }/
—>L_ t

tSUSCD\

DIN >< I
DOUT >< ><

Figure 3-17. Power-On-Reset (POR) Timing

~_—

Vee/Vecaux !
| t b

ICFG
INITN \\\\\\H
DONE \\\\\\\\

Y —
CCLK?
tsucra Pl Yicra
CFG[2:0]° Valid

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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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

4-19




am Pinout Information
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 208 PQFP (Cont.)

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

184 GND - GND -

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

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

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

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

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

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

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

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

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

Note: VCCIO and GND pads are used to determine the average DC current drawn by 1/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/O bank and the end of an I/O bank. The substrate pads listed in the Pin Table do not necessarily have a one to one
connection with a package ball or pin.
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LFE2-20E/SE Logic Signal Connections: 256 fpBGA

LFE2-20E/SE

NuBr::)ler Ball Number Ball/Pad Function Bank Dual Function Differential
C3 C3 PL2A 7 VREF2_7 T (LVDS)*
C2 c2 PL2B 7 VREF1_7 C (LVDS)*

VCCIO VCCIO VCCIO7 7
- GND GNDIO7 7
D3 D3 PL7A 7 LDQ8 T
D4 D4 PL6A 7 LDQ8 T (LVDS)*
D2 D2 PL7B 7 LDQ8 C
GND GND GNDIO7 -
E4 E4 PL6B 7 LDQ8 C (LVDS)*
B1 B1 PL13A 7 LDQ16 T
C1 C1 PL13B 7 LDQ16 C
F5 F5 PL15A 7 LDQ16 T
VCCIO VCC VCCIO 7
F4 F4 PL14A 7 LDQ16 T (LVDS)*
G6 G6 PL15B 7 LDQ16 C
G4 G4 PL14B 7 LDQ16 C (LVDS)*
D1 D1 PL16A 7 LDQS16 T (LVDS)*
GND GND GNDIO7 -
E1 E1 PL16B 7 LDQ16 C (LVDS)*
F3 F3 PL17A 7 LDQ16 T
G3 G3 PL17B 7 LDQ16 C
VCCIO VCCIO VCCIO7 7
F2 F2 PL18A 7 LDQ16 T (LVDS)*
F1 F1 PL18B 7 LDQ16 C (LVDS)*
GND GND GNDIO7 -
G2 G2 PL19A 7 PCLKT7_0/LDQ16 T
G1 G1 PL19B 7 PCLKC7_0/LDQ16 C
H6 H6 PL21A 6 PCLKT6_0/LDQ25 T (LVDS)*
VCCIO VCCIO VCCIO6 6
H5 H5 PL21B 6 PCLKC6_0/LDQ25 C (LVDS)*
H4 H4 PL22A 6 VREF2_6/LDQ25 T
GND GND GNDIO6 -
H3 H3 PL22B 6 VREF1_6/LDQ25 C
H2 H2 PL27A 6 LLMO_GDLLT_IN_A**/LDQ25 T (LVDS)*
H1 HA1 PL27B 6 LLMO_GDLLC_IN_A**/LDQ25 C (LVDS)*
G10 G10 VCC -
Ja J4 PL28A 6 LLMO_GDLLT_FB_A/LDQ25 T
J5 J5 PL28B 6 LLMO_GDLLC_FB_A/LDQ25 C
J6 J6 LLMO_PLLCAP 6
K4 K4 PL30A 6 LLMO_GPLLT_IN_A**/LDQ34 T (LVDS)*
GND GND GNDIO6 -

4-39



= LATTICE

Pinout Information
LatticeECP2/M Family Data Sheet

LFE2-35E/SE and LFE2-50E/SE Logic Signal Connections: 484 fpBGA

(Cont.)
LFE2-35E/SE LFE2-50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
N16 VCCIO3 3 VCCIO3 3
P16 VCCIO3 3 VCCIO3 3
R14 VCCIO4 4 VCCIO4 4
T12 VCCIO4 4 VCCIO4 4
T13 VCCIO4 4 VCCIO4 4
T14 VCCIO4 4 VCCIO4 4
R9 VCCIO5 5 VCCIO5 5
T10 VCCIO5 5 VCCIO5 5
T VCCIO5 5 VCCIO5 5
T9 VCCIO5 5 VCCIO5 5
N7 VCCIO6 6 VCCIO6 6
P7 VCCIO6 6 VCCIO6 6
P8 VCCIO6 6 VCCIO6 6
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
A22 GND - GND -
AA19 GND - GND -
AA4 GND - GND -
AB1 GND - GND -
AB22 GND - GND -
B19 GND - GND -
B4 GND - GND -
C14 GND - GND -
C9 GND - GND -
D2 GND - GND -
D21 GND - GND -
F17 GND - GND -
Fé GND - GND -
H10 GND - GND -
H11 GND - GND -
H12 GND - GND -
H13 GND - GND -
J14 GND - GND -
J20 GND - GND -
J3 GND - GND -
J9 GND - GND -
K10 GND - GND -
K11 GND - GND -
K12 GND - GND -
K13 GND - GND -
K15 GND - GND -
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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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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
A12 PT35B 0 C PT44B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
A1 PT35A 0 T PT44A 0 T
D12 PT34B 0 C PT43B 0 C
H16 PT34A 0 T PT43A 0 T
H18 PT33B 0 C PT42B 0 C
H15 PT33A 0 T PT42A 0 T
A10 PT32B 0 C PT41B 0 C
GNDIO GNDIOO - GNDIOO -
B10 PT32A 0 T PT41A 0 T
D11 PT31B 0 C PT40B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
G14 PT31A 0 T PT40A 0 T
E11 PT30B 0 C PT39B 0 C
F13 PT30A 0 T PT39A 0 T
D10 PT29B 0 C PT38B 0 C
H14 PT29A 0 T PT38A 0 T
GNDIO GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
A9 PT24B 0 C PT24B 0 C
Cc10 PT23B 0 C PT23B 0 C
GNDIO GNDIOO - GNDIOO -
E8 PT23A 0 T PT23A 0 T
B9 PT22B 0 C PT22B 0 C
A8 PT22A 0 T PT22A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F12 PT21B 0 C PT21B 0 C
E10 PT21A 0 T PT21A 0 T
G13 PT20B 0 C PT20B 0 C
C9 PT20A 0 T PT20A 0 T
B8 PT19B 0 C PT19B 0 C
GNDIO GNDIOO - GNDIOO -
A7 PT19A 0 T PT19A 0 T
D9 PT18B 0 C PT18B 0 C
H13 PT18A 0 T PT18A 0 T
D6 PT17B 0 C PT17B 0 C
Cc7 PT17A 0 T PT17A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
c8 PT16B 0 C PT16B 0 C
G12 PT16A 0 T PT16A 0 T
D8 PT15B 0 C PT15B 0 C
H12 PT15A 0 T PT15A 0 T
GNDIO GNDIOO - GNDIOO -
A6 PT14B 0 C PT14B 0 C
A5 PT14A 0 T PT14A 0 T
A4 PT13B 0 C PT13B 0 C
A3 PT13A 0 T PT13A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
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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
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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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

u22 GND - GND -
u23 GND - GND -
V12 GND - GND -
V13 GND - GND -
V15 GND - GND -
V16 GND - GND -
V17 GND - GND -
V18 GND - GND -
V19 GND - GND -
V20 GND - GND -
V22 GND - GND -
va3 GND - GND -
W12 GND - GND -
W13 GND - GND -
W15 GND - GND -
W16 GND - GND -
W17 GND - GND -
W18 GND - GND -
W19 GND - GND -
W20 GND - GND -
w22 GND - GND -
w23 GND - GND -
W26 GND - GND -
W31 GND - GND -
W4 GND - GND -
W9 GND - GND -
Y16 GND - GND -
Y17 GND - GND -
Y18 GND - GND -
Y19 GND - GND -
At1 NC - NC -
A12 NC - NC -
A23 NC - NC -
A24 NC - NC -
AAT1 NC - NC -
AB11 NC - NC -
AC26 NC - NC -
AC30 NC - NC -
AD11 NC - NC -
AD12 NC - NC -
AD13 NC - NC -
AD14 NC - NC -
AD15 NC - NC -
AD19 NC - NC -
AD21 NC - NC -
AD22 NC - NC -
AD23 NC - NC -
AE10 NC - NC -
AE11 NC - NC -
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