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Features — LVCMOS 3.3/2.5/1.8/1.5/1.2
. . . — LVTTL
B Extensive Density and Package Options _ SSTL 3/2Class I, Il, SSTL18 Class |
* 1.5K10 32.8K LUT4s _ HSTL 18 Class I, II. lll, HSTL15 Class I, Il
* 6510 496 I/Os - PCI

* Density migration supported

- LVDS, Bus-LVDS, LVPECL, RSDS

B sysDSP™ Block (LatticeECP™ Versions) | Dedlcated DDR Memory Support
* High performance multiply and accumulate * Implements interface up to DDR400 (200MHz)
" 4to jf'og‘;fﬁ 56 multiol B sysCLOCK™ PLLs
B 16?0 32 )1(8x1rgumlupltligise?sr or * Up to four analog PLLs per device
a * Clock multiply, divide and phase shiftin
— 32 to 64 9x9 multipliers UHiply, VI P g
N B System Level Support
B Embedded and Distributed Memory .y PP
, . IEEE Standard 1149.1 Boundary Scan, plus
¢ 18 Kbits to 498 Kbits sysMEM™ Embedded : ™ i : o
ispTRACY™ internal logic analyzer capability
Block RAM (EBR) . .
o SPI boot flash interface
¢ Up to 131 Kbits distributed RAM
) * 1.2V power supply
¢ Flexible memory resources:
— Distributed and block memory B Low Cost FPGA
. * Features optimized for mainstream applications
B Flexible I/O Buffer i
, e Low cost TQFP and PQFP packagin
* Programmable sysl/O™ buffer supports wide P ging
range of interfaces:
Table 1-1. LatticeECP/EC Family Selection Guide
LFEC6/ | LFEC10/ | LFEC15/ | LFEC20/ | LFEC33/
Device LFEC1 LFEC3 LFECP6 LFECP10 | LFECP15 | LFECP20 | LFECP33
PFU/PFF Rows 12 16 24 32 40 44 64
PFU/PFF Columns 16 24 32 40 48 56 64
PFUs/PFFs 192 384 768 1280 1920 2464 4096
LUTs (K) 1.5 3.1 6.1 10.2 15.4 19.7 32.8
Distributed RAM (Kbits) 6 12 25 41 61 79 131
EBR SRAM (Kbits) 18 55 92 276 350 424 498
EBR SRAM Blocks 2 6 10 30 38 46 54
sysDSP Blocks' — — 4 5 6 7 8
18x18 Multipliers’ — — 16 20 24 28 32
Ve Voltage (V) 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Number of PLLs 2 2 2 4 4 4 4
Packages and 1/0 Combinations:
100-pin TQFP (14 x 14 mm) 67 67
144-pin TQFP (20 x 20 mm) 97 97 97
208-pin PQFP (28 x 28 mm) 112 145 147 147
256-ball fpBGA (17 x 17 mm) 160 195 195 195
484-ball fpBGA (23 x 23 mm) 224 288 352 360 360
672-ball fpBGA (27 x 27 mm) 400 496

1. LatticeECP devices only.
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Architecture Overview

The LatticeECP-DSP and LatticeEC architectures contain an array of logic blocks surrounded by Programmable I/
O Cells (PIC). Interspersed between the rows of logic blocks are rows of sysMEM Embedded Block RAM (EBR), as
shown in Figures 2-1 and 2-2. In addition, LatticeECP-DSP supports an additional row of DSP blocks, as shown in
Figure 2-2.

There are two kinds of logic blocks, the Programmable Functional Unit (PFU) and Programmable Functional unit
without RAM/ROM (PFF). The PFU contains the building blocks for logic, arithmetic, RAM, ROM and register func-
tions. The PFF block contains building blocks for logic, arithmetic and ROM functions. Both PFU and PFF blocks
are optimized for flexibility, allowing complex designs to be implemented quickly and efficiently. Logic Blocks are
arranged in a two-dimensional array. Only one type of block is used per row. The PFU blocks are used on the out-
side rows. The rest of the core consists of rows of PFF blocks interspersed with rows of PFU blocks. For every
three rows of PFF blocks there is a row of PFU blocks.

Each PIC block encompasses two PIOs (PIO pairs) with their respective sysl/O interfaces. PIO pairs on the left and
right edges of the device can be configured as LVDS transmit/receive pairs. sysMEM EBRs are large dedicated fast
memory blocks. They can be configured as RAM or ROM.

The PFU, PFF, PIC and EBR Blocks are arranged in a two-dimensional grid with rows and columns as shown in
Figure 2-1. The blocks are connected with many vertical and horizontal routing channel resources. The place and
route software tool automatically allocates these routing resources.

At the end of the rows containing the sysMEM Blocks are the sysCLOCK Phase Locked Loop (PLL) Blocks. These
PLLs have multiply, divide and phase shifting capability; they are used to manage the phase relationship of the
clocks. The LatticeECP/EC architecture provides up to four PLLs per device.

Every device in the family has a JTAG Port with internal Logic Analyzer (ispTRACY) capability. The sysCONFIG™
port which allows for serial or parallel device configuration. The LatticeECP/EC devices use 1.2V as their core volt-
age.

© 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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Secondary Clock Sources

LatticeECP/EC devices have four secondary clock resources per quadrant. The secondary clock branches are
tapped at every PFU. These secondary clock networks can also be used for controls and high fanout data. These
secondary clocks are derived from four clock input pads and 16 routing signals as shown in Figure 2-7.

Figure 2-7. Secondary Clock Sources
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Clock Routing

The clock routing structure in LatticeECP/EC devices consists of four Primary Clock lines and a Secondary Clock
network per quadrant. The primary clocks are generated from MUXs located in each quadrant. Figure 2-8 shows
this clock routing. The four secondary clocks are generated from MUXs located in each quadrant as shown in
Figure 2-9. Each slice derives its clock from the primary clock lines, secondary clock lines and routing as shown in
Figure 2-10.
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Table 2-5. PLL Signal Descriptions

Signal /10 Description
CLKI I Clock input from external pin or routing
CLKFB | PLL feedbgck input from CLKOP (PLL internal), from clock net (CLKOP) or from a user clock
(PIN or logic)
RST | “1” to reset PLL
CLKOS (0] PLL output clock to clock tree (phase shifted/duty cycle changed)
CLKOP (0] PLL output clock to clock tree (No phase shift)
CLKOK (0] PLL output to clock tree through secondary clock divider
LOCK o] “1” indicates PLL LOCK to CLKI
DDAMODE | Dynamic Delay Enable. “1”: Pin control (dynamic), “0”: Fuse Control (static)
DDAIZR | Dynamic Delay Zero. “1”: delay = 0, “0”: delay = on
DDAILAG | Dynamic Delay Lag/Lead. “1”: Lead, “0”: Lag
DDAIDEL[2:0] | Dynamic Delay Input
DDAOZR (0] Dynamic Delay Zero Output
DDAOLAG o] Dynamic Delay Lag/Lead Output
DDAODEL[2:0] (0] Dynamic Delay Output

For more information about the PLL, please see the list of technical documentation at the end of this data sheet.

Dynamic Clock Select (DCS)

The DCS is a global clock buffer with smart multiplexer functions. It takes two independent input clock sources and
outputs a clock signal without any glitches or runt pulses. This is achieved regardless of where the select signal is
toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-13 illustrates

the DCS Block Macro.

Figure 2-13. DCS Block Primitive

CLKO

>
CLK1 ¥ DCS ¥ DCSoUT
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Figure 2-14 shows timing waveforms of the default DCS operating mode. The DCS block can be programmed to
other modes. For more information about the DCS, please see the list of technical documentation at the end of this

data s

heet.
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Table 2-7. Maximum Number of Elements in a Block

Width of Multiply x9 x18 x36
MULT 8 4 1
MAC 2 2 —
MULTADD 4 2 —
MULTADDSUM 2 1 —

Some options are available in four elements. The input register in all the elements can be directly loaded or can be
loaded as shift registers from previous operand registers. In addition by selecting “dynamic operation” in the
‘Signed/Unsigned’ options the operands can be switched between signed and unsigned on every cycle. Similarly
by selecting ‘Dynamic operation’ in the ‘Add/Sub’ option the Accumulator can be switched between addition and
subtraction on every cycle.

MULT sysDSP Element

This multiplier element implements a multiply with no addition or accumulator nodes. The two operands, A and B,
are multiplied and the result is available at the output. The user can enable the input/output and pipeline registers.
Figure 2-19 shows the MULT sysDSP element.

Figure 2-19. MULT sysDSP Element
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v

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. A registered overflow

signal is also available. The overflow conditions are provided later in this document. Figure 2-20 shows the MAC
sysDSP element.
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Figure 2-32. DQS Local Bus.
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Figure 2-34. LatticeECP/EC Banks
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BOTTOM
LatticeECP/EC devices contain two types of sysl/O buffer pairs.

1. Top and Bottom sysl/O Buffer Pairs (Single-Ended Outputs Only)
The sysl/O buffer pairs in the top and bottom banks of the device consist of two single-ended output drivers
and two sets of single-ended input buffers (both ratioed and referenced). The referenced input buffer can also

be configured as a differential input.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of
the differential input buffer.

Only the I/Os on the top and bottom banks have programmable PCI clamps. These 1/0O banks also support hot
socketing with IDK less than 1mA. Note that the PCI clamp is enabled after V¢, Vocaux and Vegio are at valid
operating levels and the device has been configured.

2. Left and Right sysl/O Buffer Pairs (Differential and Single-Ended Outputs)
The sysl/O buffer pairs in the left and right banks of the device consist of two single-ended output drivers, two
sets of single-ended input buffers (both ratioed and referenced) and one differential output driver. The refer-
enced input buffer can also be configured as a differential input. In these banks the two pads in the pair are
described as “true” and “comp”, where the true pad is associated with the positive side of the differential I/O,
and the comp (complementary) pad is associated with the negative side of the differential I/O.

Only the left and right banks have LVDS differential output drivers. See the Ipk specification for I/O leakage cur-
rent during power-up.
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Initialization Supply Current’ %3458

Over Recommended Operating Conditions

Symbol Parameter Devices Typ.° Units
LFEC1 25 mA
LFEC3 40 mA
LFECP6/LFEC6 50 mA

lce Core Power Supply Current LFECP10/LFEC10 60 mA
LFECP15/LFEC15 70 mA
LFECP20/LFEC20 150 mA
LFECP33/LFEC33 220 mA
LFEC1 30 mA
LFEC3 30 mA
LFECP6/LFEC6 30 mA

lccaux  |Auxiliary Power Supply Current (LFECP10/LFEC10 35 mA
LFECP15/LFEC15 35 mA
LFECP20/LFEC20 40 mA
LFECP33/LFEC33 40 mA

lccpL  |PLL Power Supply Current 12 mA
LFEC1 4 mA
LFEC3 5 mA
LFECP6/LFEC6 6 mA

lccio Bank Power Supply Current’ LFECP10/LFEC10 6 mA
LFECP15/LFEC15 7 mA
LFECP20/LFEC20 8 mA
LFECP33/LFEC33 8 mA

lccy Vccy Power Supply Current 20 mA

1. Until DONE signal is active.

2. For further information about supply current, please see the list of technical documentation at the end of this data sheet.

3. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vg o or GND.

4. Frequency OMHz.

5. Pattern represents typical design with 65% logic, 55% EBR, 10% routing utilization.

6. T,=25°C, power supplies at nominal voltage.

7. Per bank.
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Signal Descriptions

Signal Name

\l/o\

Description

General Purpose

P[Edge] [Row/Column Number*]_[A/B]

I/0

[Edge] indicates the edge of the device on which the pad is located. Valid
edge designations are L (Left), B (Bottom), R (Right), T (Top).

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

[A/B] indicates the PIO within the PIC to which the pad is connected.

Some of these user-programmable pins are shared with special function
pins. These pin when not used as special purpose pins can be programmed
as 1/Os for user logic.

During configuration the user-programmable 1/Os are tri-stated with an inter-
nal pull-up resistor enabled. If any pin is not used (or not bonded to a pack-
age pin), it is also tri-stated with an internal pull-up resistor enabled after
configuration.

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

NC — [No connect.

GND — |Ground. Dedicated pins.

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

Vecaux __|Auxiliary power supply pin. It powers all the differential and referenced input
buffers. Dedicated pins.

Veelox — |Power supply pins for I/O bank x. Dedicated pins.

VREF1_x, VREF2_x

Reference supply pins for /O bank x. Pre-determined pins in each bank are
assigned as Vggr inputs. When not used, they may be used as 1/O pins.

XRES

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

VeerLl

Power supply pin for PLL.pApplicable to ECP/EC33 device.

PLL and Clock Functions (Used as user

programmabile 1/O pins when not in use for PLL or clock pins)

[LOC][num]_PLL[T, C]_IN_A

Reference clock (PLL) input pads: ULM, LLM, URM, LRM, num = row from
center, T = true and C = complement, index A,B,C...at each side.

[LOC][num]_PLL[T, C]_FB_A

Optional feedback (PLL) input pads: ULM, LLM, URM, LRM, num = row from
center, T = true and C = complement, index A,B,C...at each side.

PCLKIT, C]_[n:0]_[3:0]

Primary Clock pads, T = true and C = complement, n per side, indexed by
bank and 0,1,2,3 within bank.

[LOCIDQS[num]

DQS input pads: T (Top), R (Right), B (Bottom), L (Left), DQS, num = ball
function number. Any pad can be configured to be output.

Test and Programming (Dedicated pins)

T™MS

Test Mode Select input, used to control the 1149.1 state machine. Pull-up is
enabled during configuration.

TCK

Test Clock input pin, used to clock the 1149.1 state machine. No pull-up
enabled.

© 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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Power Supply and NC Connections (Cont.)

Signals 484 fpBGA 672 fpBGA
VCC J16, J7, K16, K17, K6, K7, L17, L6, M17, M6, N16, |H10, H11, H16, H17, H18, H19, H8, H9, J18, J9,
N17, N6, N7, P16, P7, J6, J17, P6, P17 K8, L19, M19, N7, R20, R7, T19, V18, V8, V9,
W10, W11, W16, W17, W18, W19, W8, W9, K19,
L8, U19, U8
VCCIOO0 G11, H10, H11, H9 H12, H13, J10, J11, J12, J13
VCCIO1 G12, H12, H13, H14 H14, H15, J14, J15, J16, J17
VCCIO2 J15, K15, L15, L16 K17, K18, L18, M18, N18, N19
VCCIO3 M15, M16, N15, P15 P18, P19, R18, R19, T18, U18
VCCIO4 R12, R13, R14, T12 V14, V15, V16, V17, W14, W15
VCCIO5 R10, R11, R9, T11 V10, V11, V12, V13, W12, W13
VCCIO®6 M7, M8, N8, P8 P8, P9, R8, R9, T9, U9
VCCIO7 J8, K8, L7, L8 K9, L9, M8, M9, N8, N9
VCCJ u2 ué
VCCAUX G15, G16, G7, G8, H16, H7, R16, R7, T15, T16, |G13, H20, H7, J19, J8, K7, L20, M20, M7, N20,
T7,T8 P20, P7,T20, T7, T8, V19, V7, W20, Y13, Y7
VCCPLL ECP/EC20: None ECP/EC20: None

ECP/EC33: J6, J17, P6, P17

ECP/EC33: K19, L8, U19, U8

GND, GNDO-GND7

A1, A22, AB1, AB22, H15, H8, J10, J11, J12, J13,
J14, J9, K10, K11, K12, K13, K14, K9, L10, L11,
L12,L13,L14, L9, M10, M11, M12, M13, M14, M9,
N10, N11, N12, N13, N14, N9, P10, P11, P12,
P13, P14, P9, R15, R8

K10, K11, K12, K13, K14, K15, K16, L10, L11,
L12, L13, L14, L15, L16, L17, M10, M11, M12,
M13, M14, M15, M16, M17, N10, N11, N12, N13,
N14, N15, N16, N17, P10, P11, P12, P13, P14,
P15, P16, P17, R10, R11, R12, R13, R14, R15,
R16, R17, T10, T11, T12, T13, T14, T15, T16,
T17, U10, U11, U12, U13, U14, U15, U16, U17

NC

ECP/EC6: C3, B2, E5, F5, D3, C2, F4, G4, E3, D2,
B1, C1, F3, E2, G5, H6, G3, H4, J5, H5, F2, F1,
E1, D1, R6, P5, P3, P4, R1, R2, R5, R4, T1, T2,
RS, T3, V7, T6, V8, U7, W5, U6, AA3, ABS3, Y6,
V6, AA5, W6, Y5, Y4, AA4, AB4, W16, U15, V16,
u16, Y17, V17, AB20, AA19, Y16, W17, AA20,
Y19, Y18, W18, T17, U17, T18, R17, R19, R18,
u22, T22, R21, R22, P20, N20, P19, P18, E21,
D22, G21, G20, J18, H19, J19, H20, H17, H18,
D21, C22, G19, G18, F20, F19, E20, D20, C21,
C20, F18, E18, B22, B21, G17, F17, D18, C18,
C19, B20, D17, C16, B19, A20, E17, C17, F16,
E16, F15, D16, A4, B4, C4, C5, D6, B5, E6, C6,
A3, B3, F6, D5, F7, E8, G6, E7, A2, AB2, A21
ECP/EC10: G5, H6, G3, H4, J5, H5, F2, F1, R6,
P5, P3, P4, R2, R1, R5, R4, T1, T2, R3, T3, W16,
U15,V16, U16, Y17,V17, AB20, AA19, Y16, W17,
AA20, Y19, Y18, W18, T17, U17, T18, R17, R19,
R18, U22, T22, R21, R22, P20, N20, P19, P18,
G21, G20, J18, H19, J19, H20, H17, H18, G17,
F17, D18, C18, C19, B20, D17, C16, B19, A20,
E17,C17, F16, E16, F15, D16, A2, AB2, A21
ECP/EC15: T1, T2, R3, T3, T18, R17, R19, R18,
A2, AB2, A21

ECP/EC20: A2, AB2, A21

ECP/EC33: A2, AB2, A21

ECP/EC20: E5, D5, F4, F5, C3, D3, C2, B2, H6,
J7, G5, H5, H3, J3, H2, J2, AA2, AA3, W5, Y5, Y6,
W7, AA4, AB3, AC2, AC3, AA5, AB5, AD3, AD2,
AE1, AD1, AD19, AD20, AC19, AB19, AD21,
AC20, AF25, AE25, AB21, AB20, AE24, AD23,
AD22, AC21, AC22, AB22, AD24, AD25, AE26,
AD26, Y20, Y19, AA23, AA22, AB23, AB24, Y21,
AA21,Y23, Y22, AA24, Y24, J21, J22, J23, H22,
G26, F26, E26, E25, F24, F23, E24, D24, E22,
F22, E21, D22, G20, F20, D21, C21, C23, C22,
B23, C24, D20, E19, B25, B24, B26, A25, C20,
C19

ECP/EC33: None
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LFEC1, LFEC3, LFECP/EC6 Logic Signal Connections: 144 TQFP

LFEC1 LFEC3 LFECP6/EC6
Pin LVD LVD LVD
Number | Pin Function |Bank| S Dual Function }Pin Function|Bank| S Dual Function Pin Function | Bank| S Dual Function

1 VCCIO7 7 VCCIO7 7 VCCIO7 7

2 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7
3 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7
4 PL3A 7 T PL7A 7 T PL7A 7 T

5 PL3B 7 C PL7B 7 C PL7B 7 C

6 PL4A 7 T PL8A 7 T PL8A 7 T

7 PL4B 7 C PL8B 7 C PL8B 7 C

8 PL5A 7 T PCLKT7_0 PL9A 7 T PCLKT7_0 PL9A 7 T PCLKT7_0
9 PL5B 7 C PCLKC7_0 PL9B 7 C PCLKC7_0 PL9B 7 C PCLKC7_0
10 XRES 6 XRES 6 XRES 6

11 NC - NC - VCC -

12 NC - NC - GND -

13 VvCC - VCC - VCC -

14 TCK 6 TCK 6 TCK 6

15 GND - GND - GND -

16 TDI 6 TDI 6 TDI 6

17 T™MS 6 T™S 6 TMS 6

18 TDO 6 TDO 6 TDO 6

19 VCCJ 6 VCCJ 6 VCCJ 6

20 PL7A 6 T LLMO_PLLT_IN_A PL11A 6 T LLMO_PLLT_IN_A PL20A 6 T LLMO_PLLT_IN_A
21 PL7B 6 C | LLMO_PLLC_IN_A PL11B 6 C | LLMO_PLLC_IN_A PL20B 6 C | LLMO_PLLC_IN_A
22 PL8A 6 T | LLMO_PLLT_FB_A PL12A 6 T | LLMO_PLLT_FB_A PL21A 6 T | LLMO_PLLT_FB_A
23 PL8B 6 C |LLMO_PLLC_FB_A PL12B 6 C |LLMO_PLLC_FB_A PL21B 6 C |LLMO_PLLC_FB_A
24 VCCIO6 6 VCCIO6 6 VCCIO6 6

25 PL9A 6 T PL13A 6 T PL22A 6 T

26 PL9B 6 C PL13B 6 C PL22B 6 C

27 PL10A 6 T PL14A 6 T PL23A 6 T

28 GND6 6 GND6 6 GND6 6

29 PL10B 6 C PL14B 6 C PL23B 6 C

30 PL11A 6 T LDQS11 PL15A 6 T LDQS15 PL24A 6 T LDQS24
31 PL11B 6 C PL15B 6 (¢} PL24B 6 C

32 PL12A 6 T PL16A 6 T PL25A 6 T

33 PL12B 6 C PL16B 6 C PL25B 6 C

34 PL14A 6 T VREF1_6 PL18A 6 T VREF1_6 PL27A 6 T VREF1_6
35 PL14B 6 (¢} VREF2_6 PL18B 6 C VREF2_6 PL27B 6 C VREF2_6
36 VCCIO6 6 VCCIO6 6 VCCIO6 6
37+ GND5 : GND5 R GND5 }

GND6 GND6 GND6

38 VCCIO5 5 VCCIO5 5 VCCIO5 5

39 PB2A 5 T PB10A 5 T PB10A 5 T

40 PB2B 5 Cc PB10B 5 C PB10B 5 C

41 PB3A 5 T PB11A 5 T PB11A 5 T

42 PB3B 5 Cc PB11B 5 C PB11B 5 C

43 PB5B 5 PB13B 5 PB13B 5

44 VCCIO5 5 VCCIO5 5 VCCIO5 5

45 PB6A 5 T BDQS6 PB14A 5 T BDQS14 PB14A 5 T BDQS14
46 PB6B 5 Cc PB14B 5 C PB14B 5 Cc

47 PB7A 5 T PB15A 5 T PB15A 5 T

48 PB7B 5 Cc PB15B 5 C PB15B 5 Cc

49 PB8A 5 T VREF2_5 PB16A 5 T VREF2_5 PB16A 5 T VREF2_5
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Pinout Information
LatticeECP/EC Family Data Sheet

= LATTICE

LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

LFEC1 LFEC3
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
127 CFGO 3 CFGO 3
128 VCC - VCC -
129 PROGRAMN 3 PROGRAMN 3
130 CCLK 3 CCLK 3
131 INITN 3 INITN 3
132 GND - GND -
133 DONE 3 DONE 3
134 GND - GND -
135 VCC - VCC -
136 NC - VCCAUX -
137 PR5B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0
138 NC - GND2 2
139 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0
140 PR4B 2 C PR8B 2 C
141 PR4A 2 T PR8A 2 T
142 PR3B 2 C PR7B 2 C
143 PR3A 2 T PR7A 2 T
144 NC - PR6B 2 C
145 NC - VCCIO2 2
146 NC - PR6A 2 T RDQS6
147 NC - PR5B 2 C
148 NC - PR5A 2 T
149 NC - PR4B 2 C
150 NC - PR4A 2 T
151 NC - NC -
152 NC - NC -
153 PR2B 2 C VREF1_2 PR2B 2 C VREF1_2
154 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2
155 VCCIO2 2 VCCIO2 2
156* GND1 ) GND1 )
GND2 GND2
157 VCCIO1 1 VCCIO1 1
158 NC - NC -
159 PT17B 1 C PT25B 1 C
160 PT17A 1 T PT25A 1 T
161 PT16B 1 C PT24B 1 C
162 PT16A 1 T PT24A 1 T
163 PT15B 1 C PT23B 1 C
164 PT15A 1 T PT23A 1 T
165 PT14B 1 C PT22B 1 C
166 PT14A 1 T TDQS14 PT22A 1 T TDQS22
167 PT13B 1 C PT21B 1 C
168 GND1 1 GND1 1
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LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA

Ball LFEC3 LFECP6/LFEC6
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function
GND GND7 7 GND7 7
D4 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7
D3 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7
C3 PL3A 7 T PL3A 7 T
c2 PL3B 7 C PL3B 7 C
B1 PL4A 7 T PL4A 7 T
C1 PL4B 7 C PL4B 7 C
E3 PL5A 7 T PL5A 7 T
E4 PL5B 7 C PL5B 7 C
F4 PL6A 7 T LDQS6 PL6A 7 T LDQS6
F5 PL6B 7 C PL6B 7 C
G4 PL7A 7 T PL7A 7 T
G3 PL7B 7 C PL7B 7 C
D2 PL8A 7 T PL8A 7 T
D1 PL8B 7 C PL8B 7 C
E1 PL9A 7 T PCLKT7_0 PL9A 7 T PCLKT7_0
GND GND7 7 GND7 7
E2 PL9B 7 C PCLKC7_0 PL9B 7 C PCLKC7_0
F3 XRES 6 XRES 6
G5 NC - PL11A 6 T
H5 NC - PL11B 6 C
F2 NC - PL12A 6 T
F1 NC - PL12B 6 C
H4 NC - PL13A 6 T
H3 NC - PL13B 6 C
G2 NC - PL14A 6 T
- - - GND6 6
G1 NC - PL14B 6 C
J4 NC - PL15A 6 T LDQS15
J3 NC - PL15B 6 C
J5 NC - PL16A 6 T
K5 NC - PL16B 6 C
H2 NC - PL17A 6 T
H1 NC - PL17B 6 C
J2 NC - PL18A 6 T
- - - GND6 6
J1 NC - PL18B 6 C
K4 TCK 6 TCK 6
K3 TDI 6 TDI 6
L3 T™MS 6 TMS 6
L5 TDO 6 TDO 6
L4 VCCJ 6 VCCJ 6
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LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFECP10/LFEC10 LFECP15/LFEC15
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function

N7 PB18B 5 C PB18B 5 C

R7 PB19A 5 T PB19A 5 T

R8 PB19B 5 C PB19B 5 C

M7 PB20A 5 T PB20A 5 T

M8 PB20B 5 C PB20B 5 C

T8 PB21A 5 T PB21A 5 T
GND GND5 5 GND5 5

T9 PB21B 5 C PB21B 5 C

P8 PB22A 5 T BDQS22 PB22A 5 T BDQS22
N8 PB22B 5 C PB22B 5 C

R9 PB23A 5 T PB23A 5 T

R10 PB23B 5 C PB23B 5 C

P9 PB24A 5 T VREF2_5 PB24A 5 T VREF2_5
N9 PB24B 5 C VREF1_5 PB24B 5 C VREF1_5
T10 PB25A 5 T PCLKT5_0 PB25A 5 T PCLKT5_0
GND GND5 5 GND5 5

T11 PB25B 5 C PCLKC5_0 PB25B 5 C PCLKC5_0
T12 PB26A 4 T WRITEN PB26A 4 T WRITEN
T13 PB26B 4 C CS1N PB26B 4 C CS1N
P10 PB27A 4 T VREF1_4 PB27A 4 T VREF1_4
N10 PB27B 4 C CSN PB27B 4 C CSN
T14 PB28A 4 T VREF2_4 PB28A 4 T VREF2_4
T15 PB28B 4 C D0/SPID7 PB28B 4 C D0/SPID7
M10 PB29A 4 T D2/SPID5 PB29A 4 T D2/SPID5
GND GND4 4 GND4 4

M11 PB29B 4 C D1/SPID6 PB29B 4 C D1/SPID6
R11 PB30A 4 T BDQS30 PB30A 4 T BDQS30
P11 PB30B 4 C D3/SPID4 PB30B 4 C D3/SPID4
R13 PB31A 4 T PB31A 4 T

R14 PB31B 4 C D4/SPID3 PB31B 4 C D4/SPID3
P12 PB32A 4 T PB32A 4 T

P13 PB32B 4 C D5/SPID2 PB32B 4 C D5/SPID2
N11 PB33A 4 T PB33A 4 T
GND GND4 4 GND4 4

N12 PB33B 4 C D6/SPID1 PB33B 4 C D6/SPID1
R12 PB34A 4 PB34A 4
GND GND4 4 GND4 4
GND GND4 4 GND4 4

- - - GND4 4

- - - GND4 4
GND GND3 3 GND3 3

N13 PR36B 3 C VREF2_3 PR44B 3 C VREF2_3
N14 PR36A 3 T VREF1_3 PR44A 3 T VREF1_3
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LFECP/ECG6, LFECP/EC10, LFECP/EC15 Logic Signal Connections:
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function (Bank|LVDS Function INumber| Function |Bank|LVDS Function Number | Function (Bank|LVDS Function
F14 PT23B 1 C F14 PT31B 1 C F14 PT31B 1
D14 PT23A 1 T D14 PT31A 1 T D14 PT31A 1 T
E13 PT22B 1 C E13 PT30B 1 C E13 PT30B 1 C
G13 PT22A 1 T TDQS22 G13 PT30A 1 T TDQS30 G13 PT30A 1 T TDQS30
Al12 PT21B 1 C A12 PT29B 1 C A12 PT29B 1 C
GND GND1 1 GND GND1 1 GND GND1 1
B12 PT21A 1 T B12 PT29A 1 T B12 PT29A 1 T
F13 PT20B 1 C F13 PT28B 1 (o} F13 PT28B 1 C
D13 PT20A 1 T D13 PT28A 1 T D13 PT28A 1 T
F12 PT19B 1 C VREF2_1 F12 PT27B 1 (o} VREF2_1 F12 PT27B 1 C VREF2_1
D12 PT19A 1 T VREF1_1 D12 PT27A 1 T VREF1_1 D12 PT27A 1 T VREF1_1
F11 PT18B 1 C F11 PT26B 1 C F11 PT26B 1 C
Cc12 PT18A 1 T c12 PT26A 1 T C12 PT26A 1 T
A1 PT17B 0 C PCLKCO_0 A1 PT25B 0 C PCLKCO_0 A1 PT25B 0 C PCLKCO_0
GND GNDO 0 GND GNDO 0 GND GNDO 0
A10 PT17A 0 T PCLKTO_0 A10 PT25A 0 T PCLKTO_0 A10 PT25A 0 T PCLKTO_O
E12 PT16B 0 C VREF1_0 E12 PT24B 0 C VREF1_0 E12 PT24B 0 C VREF1_0
E11 PT16A 0 T VREF2_0 E11 PT24A 0 T VREF2_0 E11 PT24A 0 T VREF2_0
B11 PT15B 0 C B11 PT23B 0 C B11 PT23B 0 C
C11 PT15A 0 T C11 PT23A 0 T C11 PT23A 0 T
B9 PT14B 0 C B9 PT22B 0 C B9 PT22B 0 C
B10 PT14A 0 T TDQS14 B10 PT22A 0 T TDQS22 B10 PT22A 0 T TDQS22
A9 PT13B 0 C A9 PT21B 0 (o} A9 PT21B 0 C
GND GNDO 0 GND GNDO 0 GND GNDO 0
A8 PT13A 0 T A8 PT21A 0 T A8 PT21A 0 T
D11 PT12B 0 C D11 PT20B 0 C D11 PT20B 0 C
C10 PT12A 0 T Cc10 PT20A 0 T C10 PT20A 0 T
A7 PT11B 0 C A7 PT19B 0 C A7 PT19B 0 C
A6 PT11A 0 T A6 PT19A 0 T A6 PT19A 0 T
B7 PT10B 0 C B7 PT18B 0 C B7 PT18B 0 C
B8 PT10A 0 T B8 PT18A 0 T B8 PT18A 0 T
A5 PT9B 0 C A5 PT17B 0 C A5 PT17B 0 C
GND GNDO 0 GND GNDO 0 GND GNDO 0
B6 PT9A 0 T B6 PT17A 0 T B6 PT17A 0 T
G10 PT8B 0 C G10 PT16B 0 (o} G10 PT16B 0 C
E10 PT8A 0 T E10 PT16A 0 T E10 PT16A 0 T
F10 PT7B 0 C F10 PT15B 0 C F10 PT15B 0 C
D10 PT7A 0 T D10 PT15A 0 T D10 PT15A 0 T
G9 PT6B 0 C G9 PT14B 0 C G9 PT14B 0 C
E9 PT6A 0 T TDQS6 E9 PT14A 0 T TDQS14 E9 PT14A 0 T TDQS14
Cc9 PT5B 0 C C9 PT13B 0 (o} C9 PT13B 0 C
GND - - GND GNDO 0 GND GNDO 0
C8 PT5A 0 T C8 PT13A 0 T Cc8 PT13A 0 T
F9 PT4B 0 C F9 PT12B 0 C F9 PT12B 0 C
D9 PT4A 0 T D9 PT12A 0 T D9 PT12A 0 T
F8 PT3B 0 C F8 PT11B 0 (o} F8 PT11B 0 C
D7 PT3A 0 T D7 PT11A 0 T D7 PT11A 0 T
D8 PT2B 0 C D8 PT10B 0 C D8 PT10B 0 C
c7 PT2A 0 T c7 PT10A 0 T Cc7 PT10A 0 T
GND GNDO 0 GND GNDO 0 GND GNDO 0
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function

Y13 PB40A 4 T Y13 PB40A 4 T

Vi4 PB40B 4 C D5/SPID2 V14 PB40B 4 C D5/SPID2
AA13 PB41A 4 T AA13 PB41A 4 T

GND GND4 4 GND GND4 4

AB13 PB41B 4 C D6/SPID1 AB13 PB41B 4 C D6/SPID1
AA14 PB42A 4 T AA14 PB42A 4 T

Y14 PB42B 4 C Y14 PB42B 4 C

Y15 PB43A 4 T Y15 PB43A 4 T

W15 PB43B 4 C W15 PB43B 4 C

V15 PB44A 4 T V15 PB44A 4 T

T14 PB44B 4 C T14 PB44B 4 C

AB14 PB45A 4 T AB14 PB45A 4 T

GND GND4 4 GND GND4 4

AB15 PB45B 4 C AB15 PB45B 4 C

AB16 PB46A 4 T BDQS46 AB16 PB46A 4 T BDQS46
AA15 PB46B 4 C AA15 PB46B 4 C

AB17 PB47A 4 T AB17 PB47A 4 T

AA16 PB47B 4 C AA16 PB47B 4 C

AB18 PB48A 4 T AB18 PB48A 4 T

AA17 PB48B 4 C AA17 PB48B 4 C

AB19 PB49A 4 T AB19 PB49A 4 T

GND GND4 4 GND GND4 4

AA18 PB49B 4 C AA18 PB49B 4 C

W16 PB50A 4 T W16 PB50A 4 T

u15 PB50B 4 C u15 PB50B 4 C

V16 PB51A 4 T V16 PB51A 4 T

ui16 PB51B 4 C uie PB51B 4 C

Y17 PB52A 4 T Y17 PB52A 4 T

V17 PB52B 4 C V17 PB52B 4 C

AB20 PB53A 4 T AB20 PB53A 4 T

GND GND4 4 GND GND4 4

AA19 PB53B 4 C AA19 PB53B 4 C

Y16 PB54A 4 T BDQS54 Y16 PB54A 4 T BDQS54
W17 PB54B 4 C W17 PB54B 4 C

AA20 PB55A 4 T AA20 PB55A 4 T

Y19 PB55B 4 C Y19 PB55B 4 C

Y18 PB56A 4 T Y18 PB56A 4 T

w18 PB56B 4 C W18 PB56B 4 C

T17 PB57A 4 T T17 PB57A 4 T

ut7 PB57B 4 C ut7 PB57B 4 C

GND - - GND GND4 4

GND GND4 4 GND GND4 4

GND GND3 3 GND GND4 4

GND - - GND GND3 3
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function
K6 PL13B 7 C K6 PL25B 7 C
F1 PL14A 7 T F1 PL26A 7 T
GND GND7 7 GND GND7 7
G1 PL14B 7 C G1 PL26B 7 C
HA1 PL15A 7 T H1 PL27A 7 T
J1 PL15B 7 C Ji PL27B 7 C
K2 PL16A 7 T K2 PL28A 7 T
K1 PL16B 7 C K1 PL28B 7 C
K3 PL17A 7 T K3 PL29A 7 T
L3 PL17B 7 C L3 PL29B 7 C
L2 PL18A 7 T L2 PL30A 7 T
GND GND7 7 GND GND7 7
L1 PL18B 7 C L1 PL30B 7 C
M3 PL19A 7 T LDQS19 M3 PL31A 7 T LDQS31
M4 PL19B 7 C M4 PL31B 7 C
M1 PL20A 7 T M1 PL32A 7 T
M2 PL20B 7 C M2 PL32B 7 C
L4 PL21A 7 T L4 PL33A 7 T
L5 PL21B 7 C L5 PL33B 7 C
N2 PL22A 7 T PCLKT7_0 N2 PL34A 7 T PCLKT7_0
GND GND7 7 GND GND7 7
N1 PL22B 7 C PCLKC7_0 N1 PL34B 7 C PCLKC7_0
N3 XRES 6 N3 XRES 6
P1 PL24A 6 T P1 PL36A 6 T
P2 PL24B 6 C P2 PL36B 6 C
L7 PL25A 6 T L7 PL37A 6 T
L6 PL25B 6 C L6 PL37B 6 C
N4 PL26A 6 T N4 PL38A 6 T
N5 PL26B 6 C N5 PL38B 6 C
R1 PL27A 6 T R1 PL39A 6 T
GND GND6 6 GND GND6 6
R2 PL27B 6 C R2 PL39B 6 C
P4 PL28A 6 T LDQS28 P4 PL40A 6 T LDQS40
P3 PL28B 6 C P3 PL40B 6 C
M5 PL29A 6 T M5 PL41A 6 T
M6 PL29B 6 C M6 PL41B 6 C
T1 PL30A 6 T T1 PL42A 6 T
T2 PL30B 6 C T2 PL42B 6 C
R4 PL31A 6 T R4 PL43A 6 T
GND GND6 6 GND GND6 6
R3 PL31B 6 C R3 PL43B 6 C
N6 PL32A 6 T N6 PL44A 6 T

4-63



a Pinout Information
s=LATTICE LatticeECP/EC Family Data Sheet

LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function

AF4 PB13B 5 C AF4 PB13B 5 C

AES5 PB14A 5 T BDQS14 AE5 PB14A 5 T BDQS14
AA9 PB14B 5 C AA9 PB14B 5 C

AF5 PB15A 5 T AF5 PB15A 5 T

Y10 PB15B 5 C Y10 PB15B 5 C

AD6 PB16A 5 T ADG6 PB16A 5 T

AC10 PB16B 5 C AC10 PB16B 5 C

AF6 PB17A 5 T AF6 PB17A 5 T

GND GND5 5 GND GND5 5

AE6 PB17B 5 C AEG6 PB17B 5 C

AF7 PB18A 5 T AF7 PB18A 5 T

AB10 PB18B 5 C AB10 PB18B 5 C

AE7 PB19A 5 T AE7 PB19A 5 T

AD10 PB19B 5 C AD10 PB19B 5 C

AD7 PB20A 5 T AD7 PB20A 5 T

AA10 PB20B 5 C AA10 PB20B 5 C

AF8 PB21A 5 T AF8 PB21A 5 T

GND GND5 5 GND GND5 5

AF9 PB21B 5 C AF9 PB21B 5 C

AD11 PB22A 5 T BDQS22 AD11 PB22A 5 T BDQS22
Y11 PB22B 5 C Y11 PB22B 5 C

AES8 PB23A 5 T AES8 PB23A 5 T

AC11 PB23B 5 C AC11 PB23B 5 C

AF10 PB24A 5 T AF10 PB24A 5 T

AB11 PB24B 5 C AB11 PB24B 5 C

AE10 PB25A 5 T AE10 PB25A 5 T

GND GND5 5 GND GND5 5

AE9 PB25B 5 C AE9 PB25B 5 C

AA11 PB26A 5 T AA11 PB26A 5 T

Y12 PB26B 5 C Y12 PB26B 5 C

AE11 PB27A 5 T AE11 PB27A 5 T

AF11 PB27B 5 C AF11 PB27B 5 C

AF12 PB28A 5 T AF12 PB28A 5 T

AE12 PB28B 5 C AE12 PB28B 5 C
AD12 PB29A 5 T AD12 PB29A 5 T

GND GND5 5 GND GND5 5

AC12 PB29B 5 C AC12 PB29B 5 C

AA12 PB30A 5 T BDQS30 AA12 PB30A 5 T BDQS30
AB12 PB30B 5 C AB12 PB30B 5 C

AE13 PB31A 5 T AE13 PB31A 5 T

AF13 PB31B 5 C AF13 PB31B 5 C
AD13 PB32A 5 T VREF2_5 AD13 PB32A 5 T VREF2_5
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function

H7 VCCAUX - H7 VCCAUX -

J19 VCCAUX - J19 VCCAUX -

J8 VCCAUX - J8 VCCAUX -

K7 VCCAUX - K7 VCCAUX -

L20 VCCAUX - L20 VCCAUX -

M20 VCCAUX - M20 VCCAUX -

M7 VCCAUX - M7 VCCAUX -

N20 VCCAUX - N20 VCCAUX -

P20 VCCAUX - P20 VCCAUX -

P7 VCCAUX - P7 VCCAUX -

T20 VCCAUX - T20 VCCAUX -

T7 VCCAUX - T7 VCCAUX -

T8 VCCAUX - T8 VCCAUX -

V19 VCCAUX - V19 VCCAUX -

V7 VCCAUX - V7 VCCAUX -
w20 VCCAUX - W20 VCCAUX -

Y13 VCCAUX - Y13 VCCAUX -

Y7 VCCAUX - Y7 VCCAUX -

K19 VCC' - K19 VCCPLL -

L8 VCC' - L8 VCCPLL -

u19 VCC' - u19 VCCPLL -

us VCC' - us VCCPLL -

1. Tied to Voepyy.
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Revision History
LatticeECP/EC Family Data Sheet

Date Version Section Change Summary
September 2005 02.0 Architecture syslO section has been updated.
DC & Switching Recommended Operating Conditions has been updated with Voepy .
Characteristics DC Electrical Characteristics table has been updated
Removed 5V Tolerant Input Buffer section.
Register-to-Register performance table has been updated (rev. G 0.28).
LatticeECP/EC External Switching Characteristics table has been
updated (rev. G 0.28).
LatticeECP/EC Internal Switching Characteristics table has been
updated (rev. G 0.28).
LatticeECP/EC Family Timing Adders have been updated (rev. G 0.28).
sysCLOCK PLL timing table has been updated (rev. G 0.28)
LatticeECP/EC sysCONFIG Port Timing specification table has been
updated (rev. G 0.28).
Master Clock table has been updated (rev. G 0.28).
JTAG Port Timing specification table has been updated (rev. G 0.28).
Pinout Information | Signal Description table has been updated with Vepy .
November 2005 02.1 DC & Switching Pin-to-Pin Performance table has been updated (G 0.30)
Characteristics - 4:1MUX, 8:1MUX, 16:1MUX, 32: 1MUX
Register-to-Register Performance (G 0.30) - No timing number
changes.
External Switching Characteristics (G 0.30) - No timing number
changes.
Internal Switching Characteristics (G 0.30)
-tsup_bsp, tHp_psp tsuo_bsp, tHo_bsp, tcol_psp tcop_psp numbers
have been updated.
Family Timing Adders (G 0.30) - No timing number changes.
sysCLOCK PLL Timing (G 0.30) - No timing number changes.
sysCONFIG Port Timing Specifications (G 0.30) - No timing number
changes.
Master Clock (G 0.30) - No timing number changes.
JTAG Port Timing Specification (G 0.30) - No timing number changes.
Ordering Information |Added 208-PQFP lead-free part numbers.
March 2006 02.2 DC & Switching Added footnote 3. to Vcaux in the Recommended Operating Condi-
Characteristics tions table.
January 2007 02.3 Architecture EBR Asynchronous Reset section added.
February 2007 02.4 Architecture Updated EBR Asynchronous Reset section.
Updated Maximum Number of Elements in a Block table - MAC value for
x9 changed to 2.
May 2007 02.5 Architecture Updated text in Ripple Mode section.
November 2007 02.6 DC & Switching Added JTAG Port Waveforms diagram.
Characteristics
Updated tggt timing information in the sysCLOCK PLL Timing table.
Pinout Information  |Added Thermal Management text section.
Supplemental Updated title list.
Information
February 2008 02.7 DC & Switching Read/Write Mode (Normal) and Read/Write Mode with Input and Output
Characteristics Registers waveforms in the EBR Memory Timing Diagrams section
have been updated.
September 2012 02.8 All Updated document with new corporate logo.
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