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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.
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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 sysI/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. 

LatticeECP/EC Family Data Sheet
Architecture
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Table 2-12. PIO Signal List

Figure 2-25. DQS Routing

PIO
The PIO contains four blocks: an input register block, output register block, tristate register block and a control logic 
block. These blocks contain registers for both single data rate (SDR) and double data rate (DDR) operation along 
with the necessary clock and selection logic. Programmable delay lines used to shift incoming clock and data sig-
nals are also included in these blocks.

Name Type Description

CE0, CE1 Control from the core Clock enables for input and output block FFs.

CLK0, CLK1 Control from the core System clocks for input and output blocks.

LSR Control from the core Local Set/Reset.

GSRN Control from routing Global Set/Reset (active low).

INCK Input to the core Input to Primary Clock Network or PLL reference inputs.

DQS Input to PIO DQS signal from logic (routing) to PIO.

INDD Input to the core Unregistered data input to core.

INFF Input to the core Registered input on positive edge of the clock (CLK0).

IPOS0, IPOS1 Input to the core DDRX registered inputs to the core.

ONEG0 Control from the core Output signals from the core for SDR and DDR operation.

OPOS0, Control from the core Output signals from the core for DDR operation

OPOS1 ONEG1 Tristate control from the core Signals to Tristate Register block for DDR operation.

TD Tristate control from the core Tristate signal from the core used in SDR operation.

DDRCLKPOL Control from clock polarity bus Controls the polarity of the clock (CLK0) that feed the DDR input block.

PIO A

PIO B

PADA "T"

PADB "C"

PIO B

PIO A

PIO B

PIO A

Assigned
DQS Pin

DQS

sysIO
Buffer

LVDS Pair

PADA "T"

PADB "C"

LVDS Pair

PADA "T"

PADB "C"
LVDS Pair

PIO A

PIO B

PADA "T"

PADB "C"
LVDS Pair

PIO A

PIO B

PADA "T"

PADB "C"
LVDS Pair

PIO A

PIO B

PADA "T"

PADB "C"
LVDS Pair

PIO A

PIO B

PADA "T"

PADB "C"
LVDS Pair

PIO A

PIO B

PADA "T"

PADB "C"
LVDS Pair

Delay



2-29

Architecture
LatticeECP/EC Family Data Sheet

Figure 2-34. LatticeECP/EC Banks

LatticeECP/EC devices contain two types of sysI/O buffer pairs. 

1. Top and Bottom sysI/O Buffer Pairs (Single-Ended Outputs Only)
The sysI/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 I/O banks also support hot 
socketing with IDK less than 1mA. Note that the PCI clamp is enabled after VCC, VCCAUX and VCCIO are at valid 
operating levels and the device has been configured.

2. Left and Right sysI/O Buffer Pairs (Differential and Single-Ended Outputs)
The sysI/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 IDK specification for I/O leakage cur-
rent during power-up.
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Typical I/O Behavior During Power-up 
The internal power-on-reset (POR) signal is deactivated when VCC and VCCAUX have reached satisfactory levels. 
After the POR signal is deactivated, the FPGA core logic becomes active. It is the user’s responsibility to ensure 
that all other VCCIO banks are active with valid input logic levels to properly control the output logic states of all the 
I/O banks that are critical to the application. For more information about controlling the output logic state with valid 
input logic levels during power-up in LatticeECP/EC devices, see the list of technical documentation at the end of 
this data sheet. 

The VCC and VCCAUX supply the power to the FPGA core fabric, whereas the VCCIO supplies power to the I/O buf-
fers. In order to simplify system design while providing consistent and predictable I/O behavior, it is recommended 
that the I/O buffers be powered-up prior to the FPGA core fabric. VCCIO supplies should be powered-up before or 
together with the VCC and VCCAUX supplies.

Supported Standards
The LatticeECP/EC sysI/O buffer supports both single-ended and differential standards. Single-ended standards 
can be further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVCMOS 1.2, 
1.5, 1.8, 2.5 and 3.3V standards. In the LVCMOS and LVTTL modes, the buffer has individually configurable 
options for drive strength, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper latch) and open drain. 
Other single-ended standards supported include SSTL and HSTL. Differential standards supported include LVDS, 
BLVDS, LVPECL, RSDS, differential SSTL and differential HSTL. Tables 2-13 and 2-14 show the I/O standards 
(together with their supply and reference voltages) supported by the LatticeECP/EC devices. For further informa-
tion about utilizing the sysI/O buffer to support a variety of standards please see the the list of technical information 
at the end of this data sheet.

Table 2-13. Supported Input Standards

Input Standard VREF (Nom.) VCCIO
1 (Nom.)

Single Ended Interfaces

LVTTL — —

LVCMOS332 — —

LVCMOS252 — —

LVCMOS18 — 1.8

LVCMOS15 — 1.5

LVCMOS122 — —

PCI — 3.3

HSTL18 Class I, II 0.9 —

HSTL18 Class III 1.08 —

HSTL15 Class I 0.75 —

HSTL15 Class III 0.9 —

SSTL3 Class I, II 1.5 —

SSTL2 Class I, II 1.25 —

SSTL18 Class I  0.9 —

Differential Interfaces

Differential SSTL18 Class I — —

Differential SSTL2 Class I, II — —

Differential SSTL3 Class I, II — —

Differential HSTL15 Class I, III — —

Differential HSTL18 Class I, II, III — —

LVDS, LVPECL, BLVDS, RSDS — —

1. When not specified VCCIO can be set anywhere in the valid operating range.
2. JTAG inputs do not have a fixed threshold option and always follow VCCJ.
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HSTL15_II HSTL_15 class II 0.10 0.12 0.14 ns

HSTL15_III HSTL_15 class III 0.10 0.12 0.14 ns

HSTL15D_I Differential HSTL 15 class I 0.08 0.10 0.11 ns

HSTL15D_III Differential HSTL 15 class III 0.10 0.12 0.14 ns

SSTL33_I SSTL_3 class I -0.05 -0.06 -0.07 ns

SSTL33_II SSTL_3 class II 0.40 0.48 0.56 ns

SSTL33D_I Differential SSTL_3 class I -0.05 -0.06 -0.07 ns

SSTL33D_II Differential SSTL_3 class II 0.40 0.48 0.56 ns

SSTL25_I SSTL_2 class I 0.05 0.07 0.08 ns

SSTL25_II SSTL_2 class II 0.25 0.30 0.35 ns

SSTL25D_I Differential SSTL_2 class I 0.05 0.07 0.08 ns

SSTL25D_II Differential SSTL_2 class II 0.25 0.30 0.35 ns

SSTL18_I SSTL_1.8 class I 0.01 0.01 0.01 ns

SSTL18D_I Differential SSTL_1.8 class I 0.01 0.01 0.01 ns

LVTTL33_4mA LVTTL 4mA drive 0.09 0.11 0.13 ns

LVTTL33_8mA LVTTL 8mA drive 0.07 0.08 0.09 ns

LVTTL33_12mA LVTTL 12mA drive -0.03 -0.04 -0.05 ns

LVTTL33_16mA LVTTL 16mA drive 0.36 0.43 0.51 ns

LVTTL33_20mA LVTTL 20mA drive 0.28 0.33 0.39 ns

LVCMOS33_4mA LVCMOS 3.3 4mA drive 0.09 0.11 0.13 ns

LVCMOS33_8mA LVCMOS 3.3 8mA drive 0.07 0.08 0.09 ns

LVCMOS33_12mA LVCMOS 3.3 12mA drive -0.03 -0.04 -0.05 ns

LVCMOS33_16mA LVCMOS 3.3 16mA drive 0.36 0.43 0.51 ns

LVCMOS33_20mA LVCMOS 3.3 20mA drive 0.28 0.33 0.39 ns

LVCMOS25_4mA LVCMOS 2.5 4mA drive    0.18 0.21 0.25 ns

LVCMOS25_8mA LVCMOS 2.5 8mA drive    0.10 0.12 0.14 ns

LVCMOS25_12mA LVCMOS 2.5 12mA drive 0.00 0.00 0.00 ns

LVCMOS25_16mA LVCMOS 2.5 16mA drive   0.22 0.26 0.31 ns

LVCMOS25_20mA LVCMOS 2.5 20mA drive   0.14 0.16 0.19 ns

LVCMOS18_4mA LVCMOS 1.8 4mA drive 0.15 0.18 0.21 ns

LVCMOS18_8mA LVCMOS 1.8 8mA drive 0.06 0.08 0.09 ns

LVCMOS18_12mA LVCMOS 1.8 12mA drive 0.01 0.01 0.01 ns

LVCMOS18_16mA LVCMOS 1.8 16mA drive 0.16 0.19 0.22 ns

LVCMOS15_4mA LVCMOS 1.5 4mA drive 0.26 0.31 0.36 ns

LVCMOS15_8mA LVCMOS 1.5 8mA drive 0.04 0.04 0.05 ns

LVCMOS12_2mA LVCMOS 1.2 2mA drive 0.36 0.43 0.50 ns

LVCMOS12_6mA LVCMOS 1.2 6mA drive 0.08 0.10 0.11 ns

LVCMOS12_4mA LVCMOS 1.2 4mA drive 0.36 0.43 0.50 ns

PCI33 PCI33 1.05 1.26 1.46 ns

1. Timing adders are characterized but not tested on every device.
2. LVCMOS timing measured with the load specified in Switching Test Conditions table of this document.
3. All other standards according to the appropriate specification.
Timing v.G 0.30

LatticeECP/EC Family Timing Adders1, 2, 3 (Continued)
Over Recommended Operating Conditions

Buffer Type Description -5 -4 -3 Units
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Figure 3-14. sysCONFIG Master Serial Port Timing

Figure 3-15. sysCONFIG Slave Serial Port Timing

Figure 3-16. Power-On-Reset (POR) Timing
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1.  Time taken from VCC or VCCAUX, whichever is the last to reach its VMIN.
2.  Device is in a Master Mode.
3.  The CFG pins are normally static (hard wired).
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Pin Information Summary

LFEC1 LFEC3 LFECP6/EC6 LFECP/EC10

Pin Type
100-

TQFP
144-

TQFP
208-

PQFP
100-

TQFP
144-

TQFP
208-

PQFP
256-

fpBGA
144-

TQFP
208-

PQFP
256-

fpBGA
484-

fpBGA
208-

PQFP
256-

fpBGA
484-

fpBGA

Single Ended User 
I/O 67 97 112 67 97 145 160 97 147 195 224 147 195 288

Differential Pair User 
I/O 29 46 56 29 46 72 80 46 72 97 112 72 97 144

Configu-
ration

Dedicated 13 13 13 13 13 13 13 13 13 13 13 13 13 13

Muxed 48 48 48 48 48 48 48 48 48 48 48 56 56 56

TAP 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Dedicated (total 
without supplies) 80 110 160 80 110 160 208 110 160 208 373 160 208 373

VCC 2 3 3 2 3 3 10 4 4 10 20 6 10 20

VCCAUX 2 2 2 4 4 4 4 2 4 2 12 4 2 12

VCCPLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0

VCCIO

Bank0 1 2 2 1 2 3 2 2 3 2 4 3 2 4

Bank1 1 2 2 1 2 2 2 2 2 2 4 2 2 4

Bank2 1 1 1 2 2 2 2 1 2 2 4 2 2 4

Bank3 1 2 2 1 2 2 2 2 2 2 4 2 2 4

Bank4 1 2 2 1 2 2 2 2 2 2 4 2 2 4

Bank5 1 2 2 1 2 2 2 2 3 2 4 3 2 4

Bank6 1 2 2 1 2 2 2 2 2 2 4 2 2 4

Bank7 1 1 1 2 2 2 2 1 2 2 4 2 2 4

GND, GND0-GND7 8 13 13 8 13 16 20 14 18 20 44 20 20 44

NC 0 2 51 0 2 9 35 0 4 0 139 0 0 75

Single 
Ended/
Differen-
tial I/O 
Pair per 
Bank

Bank 0 11/5 14/7 16/8 11/5 14/7 26/13 32/16 14/7 26/13 32/16 32/16 26/13 32/16 48/24

Bank 1 11/5 13/6 16/8 11/5 13/6 16/8 16/8 13/6 17/8 18/9 32/16 17/8 18/9 32/16

Bank 2 3/1 8/4 8/4 3/1 8/4 14/7 16/8 8/4 14/7 16/8 16/8 14/7 16/8 32/16

Bank 3 8/4 13/6 16/8 8/4 13/6 16/8 16/8 13/6 16/8 32/16 32/16 16/8 32/16 32/16

Bank 4 12/4 14/6 16/8 12/4 14/6 16/8 16/8 14/6 17/8 17/8 32/16 17/8 17/8 32/16

Bank 5 9/4 13/6 16/8 9/4 13/6 26/13 32/16 13/6 26/13 32/16 32/16 26/13 32/16 48/24

Bank 6 5/2 14/7 16/8 5/2 14/7 16/8 16/8 14/7 16/8 32/16 32/16 16/8 32/16 32/16

Bank 7 8/4 8/4 8/4 8/4 8/4 15/7 16/8 8/4 15/7 16/8 16/8 15/7 16/8 32/16

VCCJ 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Note: During configuration the user-programmable I/Os are tri-stated with an internal pull-up resistor enabled. If any pin is not used (or not 
bonded to a package pin), it is also tri-stated with an internal pull-up resistor enabled after configuration.
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Pin Information Summary (Cont.)

LFECP/EC15 LFECP20/EC20 LFECP/EC33

Pin Type 256-fpBGA 484-fpBGA 484-fpBGA 672-fpBGA 484-fpBGA 672-fpBGA

Single Ended User I/O 195 352 360 400 360 496

Differential Pair User I/O 97 176 180 200 180 248

Configuration
Dedicated 13 13 13 13 13 13

Muxed 56 56 56 56 56 56

TAP 5 5 5 5 5 5

Dedicated (total without supplies) 208 373 373 509 373 509

VCC 10 20 20 32 16 28

VCCAUX 2 12 12 20 12 20

VCCPLL 0 0 0 0 4 4

VCCIO

Bank0 2 4 4 6 4 6

Bank1 2 4 4 6 4 6

Bank2 2 4 4 6 4 6

Bank3 2 4 4 6 4 6

Bank4 2 4 4 6 4 6

Bank5 2 4 4 6 4 6

Bank6 2 4 4 6 4 6

Bank7 2 4 4 6 4 6

GND, GND0-GND7 20 44 44 63 44 63

NC 0 11 3 96 3 0

Single Ended/
Differential I/O 
Pair per Bank

Bank0 32/16 48/24 48/24 64/32 48/24 64/32

Bank1 18/9 48/24 48/24 48/24 48/24 64/32

Bank2 16/8 40/20 40/20 40/20 40/20 56/28

Bank3 32/16 40/20 44/22 48/24 44/22 64/32

Bank4 17/8 48/24 48/24 48/24 48/24 64/32

Bank5 32/16 48/24 48/24 64/32 48/24 64/32

Bank6 32/16 40/20 44/22 48/24 44/22 64/32

Bank7 16/8 40/20 40/20 40/20 40/20 56/28

VCCJ 1 1 1 1 1 1

Note: During configuration the user-programmable I/Os are tri-stated with an internal pull-up resistor enabled. If any pin is not used (or not 
bonded to a package pin), it is also tri-stated with an internal pull-up resistor enabled after configuration.
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LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA 

Ball 
Number

LFEC3 LFECP6/LFEC6

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 TMS 6   TMS 6   

L5 TDO 6   TDO 6   

L4 VCCJ 6   VCCJ 6   
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LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA 

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

GND GND7 7   GND GND7 7   GND GND7 7   

D4 PL2A 7 T VREF2_7 D4 PL2A 7 T VREF2_7 D4 PL2A 7 T VREF2_7

E4 PL2B 7 C VREF1_7 E4 PL2B 7 C VREF1_7 E4 PL2B 7 C VREF1_7

C3 NC -   C3 PL3A 7 T  C3 PL3A 7 T  

B2 NC -   B2 PL3B 7 C  B2 PL3B 7 C  

E5 NC -   E5 PL4A 7 T  E5 PL4A 7 T  

F5 NC -   F5 PL4B 7 C  F5 PL4B 7 C  

D3 NC -   D3 PL5A 7 T  D3 PL5A 7 T  

C2 NC -   C2 PL5B 7 C  C2 PL5B 7 C  

F4 NC -   F4 PL6A 7 T LDQS6 F4 PL6A 7 T LDQS6

G4 NC -   G4 PL6B 7 C  G4 PL6B 7 C  

E3 NC -   E3 PL7A 7 T  E3 PL7A 7 T  

D2 NC -   D2 PL7B 7 C  D2 PL7B 7 C  

B1 NC -   B1 PL8A 7 T LUM0_PLLT_IN_A B1 PL8A 7 T LUM0_PLLT_IN_A

C1 NC -   C1 PL8B 7 C LUM0_PLLC_IN_A C1 PL8B 7 C LUM0_PLLC_IN_A

F3 NC -   F3 PL9A 7 T LUM0_PLLT_FB_A F3 PL9A 7 T LUM0_PLLT_FB_A

GND - -   GND GND7 7   GND GND7 7   

E2 NC -   E2 PL9B 7 C LUM0_PLLC_FB_A E2 PL9B 7 C LUM0_PLLC_FB_A

G5 NC -   G5 NC -   G5 PL11A 7 T  

H6 NC -   H6 NC -   H6 PL11B 7 C  

G3 NC -   G3 NC -   G3 PL12A 7 T  

H4 NC -   H4 NC -   H4 PL12B 7 C  

J5 NC -   J5 NC -   J5 PL13A 7 T  

H5 NC -   H5 NC -   H5 PL13B 7 C  

F2 NC -   F2 NC -   F2 PL14A 7 T  

GND - -   GND - -   GND GND7 7   

F1 NC -   F1 NC -   F1 PL14B 7 C  

E1 NC -   E1 PL11A 7 T  E1 PL15A 7 T  

D1 NC -   D1 PL11B 7 C  D1 PL15B 7 C  

H3 PL3A 7 T  H3 PL12A 7 T  H3 PL16A 7 T  

G2 PL3B 7 C  G2 PL12B 7 C  G2 PL16B 7 C  

H2 PL4A 7 T  H2 PL13A 7 T  H2 PL17A 7 T  

G1 PL4B 7 C  G1 PL13B 7 C  G1 PL17B 7 C  

J4 PL5A 7 T  J4 PL14A 7 T  J4 PL18A 7 T  

GND - -   GND GND7 7   GND GND7 7   

J3 PL5B 7 C  J3 PL14B 7 C  J3 PL18B 7 C  

J2 PL6A 7 T LDQS6 J2 PL15A 7 T LDQS15 J2 PL19A 7 T LDQS19

H1 PL6B 7 C  H1 PL15B 7 C  H1 PL19B 7 C  

K4 PL7A 7 T  K4 PL16A 7 T  K4 PL20A 7 T  

K5 PL7B 7 C  K5 PL16B 7 C  K5 PL20B 7 C  

K3 PL8A 7 T  K3 PL17A 7 T  K3 PL21A 7 T  

K2 PL8B 7 C  K2 PL17B 7 C  K2 PL21B 7 C  

J1 PL9A 7 T PCLKT7_0 J1 PL18A 7 T PCLKT7_0 J1 PL22A 7 T PCLKT7_0

GND GND7 7   GND GND7 7   GND GND7 7   

K1 PL9B 7 C PCLKC7_0 K1 PL18B 7 C PCLKC7_0 K1 PL22B 7 C PCLKC7_0

L3 XRES 6   L3 XRES 6   L3 XRES 6   

L4 PL11A 6 T  L4 PL20A 6 T  L4 PL24A 6 T  

L5 PL11B 6 C  L5 PL20B 6 C  L5 PL24B 6 C  

L2 PL12A 6 T  L2 PL21A 6 T  L2 PL25A 6 T  

L1 PL12B 6 C  L1 PL21B 6 C  L1 PL25B 6 C  
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M4 PL13A 6 T  M4 PL22A 6 T  M4 PL26A 6 T  

M5 PL13B 6 C  M5 PL22B 6 C  M5 PL26B 6 C  

M1 PL14A 6 T  M1 PL23A 6 T  M1 PL27A 6 T  

GND GND6 6   GND GND6 6   GND GND6 6   

M2 PL14B 6 C  M2 PL23B 6 C  M2 PL27B 6 C  

N3 PL15A 6 T LDQS15 N3 PL24A 6 T LDQS24 N3 PL28A 6 T LDQS28

M3 PL15B 6 C  M3 PL24B 6 C  M3 PL28B 6 C  

N5 PL16A 6 T  N5 PL25A 6 T  N5 PL29A 6 T  

N4 PL16B 6 C  N4 PL25B 6 C  N4 PL29B 6 C  

N1 PL17A 6 T  N1 PL26A 6 T  N1 PL30A 6 T  

N2 PL17B 6 C  N2 PL26B 6 C  N2 PL30B 6 C  

P1 PL18A 6 T  P1 PL27A 6 T  P1 PL31A 6 T  

GND GND6 6   GND GND6 6   GND GND6 6   

P2 PL18B 6 C  P2 PL27B 6 C  P2 PL31B 6 C  

R6 NC -   R6 NC -   R6 PL32A 6 T  

P5 NC -   P5 NC -   P5 PL32B 6 C  

P3 NC -   P3 NC -   P3 PL33A 6 T  

P4 NC -   P4 NC -   P4 PL33B 6 C  

R1 NC -   R1 NC -   R1 PL34A 6 T  

R2 NC -   R2 NC -   R2 PL34B 6 C  

R5 NC -   R5 NC -   R5 PL35A 6 T  

GND - -   - - -   GND GND6 6   

R4 NC -   R4 NC -   R4 PL35B 6 C  

T1 NC -   T1 NC -   T1 NC -   

T2 NC -   T2 NC -   T2 NC -   

R3 NC -   R3 NC -   R3 NC -   

T3 NC -   T3 NC -   T3 NC -   

T5 TCK 6   T5 TCK 6   T5 TCK 6   

U5 TDI 6   U5 TDI 6   U5 TDI 6   

T4 TMS 6   T4 TMS 6   T4 TMS 6   

U1 TDO 6   U1 TDO 6   U1 TDO 6   

U2 VCCJ 6   U2 VCCJ 6   U2 VCCJ 6   

V1 PL20A 6 T LLM0_PLLT_IN_A V1 PL29A 6 T LLM0_PLLT_IN_A V1 PL37A 6 T LLM0_PLLT_IN_A

V2 PL20B 6 C LLM0_PLLC_IN_A V2 PL29B 6 C LLM0_PLLC_IN_A V2 PL37B 6 C LLM0_PLLC_IN_A

U3 PL21A 6 T LLM0_PLLT_FB_A U3 PL30A 6 T LLM0_PLLT_FB_A U3 PL38A 6 T LLM0_PLLT_FB_A

V3 PL21B 6 C LLM0_PLLC_FB_A V3 PL30B 6 C LLM0_PLLC_FB_A V3 PL38B 6 C LLM0_PLLC_FB_A

U4 PL22A 6 T  U4 PL31A 6 T  U4 PL39A 6 T  

V5 PL22B 6 C  V5 PL31B 6 C  V5 PL39B 6 C  

W1 PL23A 6 T  W1 PL32A 6 T  W1 PL40A 6 T  

GND GND6 6   GND GND6 6   GND GND6 6   

W2 PL23B 6 C  W2 PL32B 6 C  W2 PL40B 6 C  

Y1 PL24A 6 T LDQS24 Y1 PL33A 6 T LDQS33 Y1 PL41A 6 T LDQS41

Y2 PL24B 6 C  Y2 PL33B 6 C  Y2 PL41B 6 C  

AA1 PL25A 6 T  AA1 PL34A 6 T  AA1 PL42A 6 T  

AA2 PL25B 6 C  AA2 PL34B 6 C  AA2 PL42B 6 C  

W4 PL26A 6 T  W4 PL35A 6 T  W4 PL43A 6 T  

V4 PL26B 6 C  V4 PL35B 6 C  V4 PL43B 6 C  

W3 PL27A 6 T VREF1_6 W3 PL36A 6 T VREF1_6 W3 PL44A 6 T VREF1_6

Y3 PL27B 6 C VREF2_6 Y3 PL36B 6 C VREF2_6 Y3 PL44B 6 C VREF2_6

GND GND6 6   GND GND6 6   GND GND6 6   

LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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T11 VCCIO5 5   T11 VCCIO5 5   T11 VCCIO5 5   

M7 VCCIO6 6   M7 VCCIO6 6   M7 VCCIO6 6   

M8 VCCIO6 6   M8 VCCIO6 6   M8 VCCIO6 6   

N8 VCCIO6 6   N8 VCCIO6 6   N8 VCCIO6 6   

P8 VCCIO6 6   P8 VCCIO6 6   P8 VCCIO6 6   

J8 VCCIO7 7   J8 VCCIO7 7   J8 VCCIO7 7   

K8 VCCIO7 7   K8 VCCIO7 7   K8 VCCIO7 7   

L7 VCCIO7 7   L7 VCCIO7 7   L7 VCCIO7 7   

L8 VCCIO7 7   L8 VCCIO7 7   L8 VCCIO7 7   

G15 VCCAUX -   G15 VCCAUX -   G15 VCCAUX -   

G16 VCCAUX -   G16 VCCAUX -   G16 VCCAUX -   

G7 VCCAUX -   G7 VCCAUX -   G7 VCCAUX -   

G8 VCCAUX -   G8 VCCAUX -   G8 VCCAUX -   

H16 VCCAUX -   H16 VCCAUX -   H16 VCCAUX -   

H7 VCCAUX -   H7 VCCAUX -   H7 VCCAUX -   

R16 VCCAUX -   R16 VCCAUX -   R16 VCCAUX -   

R7 VCCAUX -   R7 VCCAUX -   R7 VCCAUX -   

T15 VCCAUX -   T15 VCCAUX -   T15 VCCAUX -   

T16 VCCAUX -   T16 VCCAUX -   T16 VCCAUX -   

T7 VCCAUX -   T7 VCCAUX -   T7 VCCAUX -   

T8 VCCAUX -   T8 VCCAUX -   T8 VCCAUX -   

J6 VCC -   J6 VCC -   J6 VCC -   

J17 VCC -   J17 VCC -   J17 VCC -   

P6 VCC -   P6 VCC -   P6 VCC -   

P17 VCC -   P17 VCC -   P17 VCC -   

A2 NC -   A2 NC -   A2 NC -   

AB2 NC -   AB2 NC -   AB2 NC -   

A21 NC -   A21 NC -   A21 NC -   

LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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K3 PL21A 7 T  K3 PL33A 7 T  

K2 PL21B 7 C  K2 PL33B 7 C  

J1 PL22A 7 T PCLKT7_0 J1 PL34A 7 T PCLKT7_0

GND GND7 7   GND GND7 7   

K1 PL22B 7 C PCLKC7_0 K1 PL34B 7 C PCLKC7_0

L3 XRES 6   L3 XRES 6   

L4 PL24A 6 T  L4 PL36A 6 T  

L5 PL24B 6 C  L5 PL36B 6 C  

L2 PL25A 6 T  L2 PL37A 6 T  

L1 PL25B 6 C  L1 PL37B 6 C  

M4 PL26A 6 T  M4 PL38A 6 T  

M5 PL26B 6 C  M5 PL38B 6 C  

M1 PL27A 6 T  M1 PL39A 6 T  

GND GND6 6   GND GND6 6   

M2 PL27B 6 C  M2 PL39B 6 C  

N3 PL28A 6 T LDQS28 N3 PL40A 6 T LDQS40

M3 PL28B 6 C  M3 PL40B 6 C  

N5 PL29A 6 T  N5 PL41A 6 T  

N4 PL29B 6 C  N4 PL41B 6 C  

N1 PL30A 6 T  N1 PL42A 6 T  

N2 PL30B 6 C  N2 PL42B 6 C  

P1 PL31A 6 T  P1 PL43A 6 T  

GND GND6 6   GND GND6 6   

P2 PL31B 6 C  P2 PL43B 6 C  

R6 PL32A 6 T  R6 PL44A 6 T  

P5 PL32B 6 C  P5 PL44B 6 C  

P3 PL33A 6 T  P3 PL45A 6 T  

P4 PL33B 6 C  P4 PL45B 6 C  

R1 PL34A 6 T  R1 PL46A 6 T  

R2 PL34B 6 C  R2 PL46B 6 C  

R5 PL35A 6 T  R5 PL47A 6 T  

GND GND6 6   GND GND6 6   

R4 PL35B 6 C  R4 PL47B 6 C  

T1 PL36A 6 T LDQS36 T1 PL48A 6 T LDQS48

T2 PL36B 6 C  T2 PL48B 6 C  

R3 PL37A 6 T  R3 PL49A 6 T  

T3 PL37B 6 C  T3 PL49B 6 C  

GND GND6 6   GND GND6 6   

T5 TCK 6   T5 TCK 6   

U5 TDI 6   U5 TDI 6   

T4 TMS 6   T4 TMS 6   

U1 TDO 6   U1 TDO 6   

U2 VCCJ 6   U2 VCCJ 6   

V1 PL41A 6 T LLM0_PLLT_IN_A V1 PL53A 6 T LLM0_PLLT_IN_A

LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)
LFECP20/LFEC20 LFECP/LFEC33

Ball Number Ball Function Bank
LVD

S Dual Function Ball Number Ball Function Bank
LVD

S Dual Function
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V2 PL41B 6 C LLM0_PLLC_IN_A V2 PL53B 6 C LLM0_PLLC_IN_A

U3 PL42A 6 T LLM0_PLLT_FB_A U3 PL54A 6 T LLM0_PLLT_FB_A

V3 PL42B 6 C LLM0_PLLC_FB_A V3 PL54B 6 C LLM0_PLLC_FB_A

U4 PL43A 6 T  U4 PL55A 6 T  

V5 PL43B 6 C  V5 PL55B 6 C  

W1 PL44A 6 T  W1 PL56A 6 T  

GND GND6 6   GND GND6 6   

W2 PL44B 6 C  W2 PL56B 6 C  

Y1 PL45A 6 T LDQS45 Y1 PL57A 6 T LDQS57

Y2 PL45B 6 C  Y2 PL57B 6 C  

AA1 PL46A 6 T  AA1 PL58A 6 T  

AA2 PL46B 6 C  AA2 PL58B 6 C  

W4 PL47A 6 T  W4 PL59A 6 T  

V4 PL47B 6 C  V4 PL59B 6 C  

W3 PL48A 6 T VREF1_6 W3 PL68A 6 T VREF1_6

Y3 PL48B 6 C VREF2_6 Y3 PL68B 6 C VREF2_6

GND GND6 6   GND GND6 6   

GND GND5 5   GND GND6 6   

GND -    GND GND6 6   

GND -    GND GND5 5   

GND GND5 5   GND GND5 5   

V7 PB10A 5 T  V7 PB10A 5 T  

T6 PB10B 5 C  T6 PB10B 5 C  

V8 PB11A 5 T  V8 PB11A 5 T  

U7 PB11B 5 C  U7 PB11B 5 C  

W5 PB12A 5 T  W5 PB12A 5 T  

U6 PB12B 5 C  U6 PB12B 5 C  

AA3 PB13A 5 T  AA3 PB13A 5 T  

GND GND5 5   GND GND5 5   

AB3 PB13B 5 C  AB3 PB13B 5 C  

Y6 PB14A 5 T BDQS14 Y6 PB14A 5 T BDQS14

V6 PB14B 5 C  V6 PB14B 5 C  

AA5 PB15A 5 T  AA5 PB15A 5 T  

W6 PB15B 5 C  W6 PB15B 5 C  

Y5 PB16A 5 T  Y5 PB16A 5 T  

Y4 PB16B 5 C  Y4 PB16B 5 C  

AA4 PB17A 5 T  AA4 PB17A 5 T  

GND GND5 5   GND GND5 5   

AB4 PB17B 5 C  AB4 PB17B 5 C  

Y7 PB18A 5 T  Y7 PB18A 5 T  

W8 PB18B 5 C  W8 PB18B 5 C  

W7 PB19A 5 T  W7 PB19A 5 T  

U8 PB19B 5 C  U8 PB19B 5 C  

W9 PB20A 5 T  W9 PB20A 5 T  

LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)
LFECP20/LFEC20 LFECP/LFEC33

Ball Number Ball Function Bank
LVD

S Dual Function Ball Number Ball Function Bank
LVD

S Dual Function
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Y13 PB40A 4 T  Y13 PB40A 4 T  

V14 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  

U16 PB51B 4 C  U16 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  

U17 PB57B 4 C  U17 PB57B 4 C  

GND - -   GND GND4 4   

GND GND4 4   GND GND4 4   

GND GND3 3   GND GND4 4   

GND - -   GND GND3 3   

LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)
LFECP20/LFEC20 LFECP/LFEC33

Ball Number Ball Function Bank
LVD

S Dual Function Ball Number Ball Function Bank
LVD

S Dual Function
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W20 PR48B 3 C VREF2_3 W20 PR68B 3 C VREF2_3

Y20 PR48A 3 T VREF1_3 Y20 PR68A 3 T VREF1_3

GND - -   GND GND3 3   

GND - -   GND GND3 3   

AA21 PR47B 3 C  AA21 PR59B 3 C  

AB21 PR47A 3 T  AB21 PR59A 3 T  

W19 PR46B 3 C  W19 PR58B 3 C  

V19 PR46A 3 T  V19 PR58A 3 T  

Y21 PR45B 3 C  Y21 PR57B 3 C  

AA22 PR45A 3 T RDQS45 AA22 PR57A 3 T RDQS57

V20 PR44B 3 C RLM0_PLLC_IN_A V20 PR56B 3 C RLM0_PLLC_IN_A

GND GND3 3   GND GND3 3   

U20 PR44A 3 T RLM0_PLLT_IN_A U20 PR56A 3 T RLM0_PLLT_IN_A

W21 PR43B 3 C RLM0_PLLC_FB_A W21 PR55B 3 C RLM0_PLLC_FB_A

Y22 PR43A 3 T RLM0_PLLT_FB_A Y22 PR55A 3 T RLM0_PLLT_FB_A

V21 PR42B 3 C DI/CSSPIN V21 PR54B 3 C DI/CSSPIN

W22 PR42A 3 T DOUT/CSON W22 PR54A 3 T DOUT/CSON

U21 PR41B 3 C BUSY/SISPI U21 PR53B 3 C BUSY/SISPI

V22 PR41A 3 T D7/SPID0 V22 PR53A 3 T D7/SPID0

T19 CFG2 3   T19 CFG2 3   

U19 CFG1 3   U19 CFG1 3   

U18 CFG0 3   U18 CFG0 3   

V18 PROGRAMN 3   V18 PROGRAMN 3   

T20 CCLK 3   T20 CCLK 3   

T21 INITN 3   T21 INITN 3   

R20 DONE 3   R20 DONE 3   

GND GND3 3   GND GND3 3   

T18 PR37B 3 C  T18 PR49B 3 C  

R17 PR37A 3 T  R17 PR49A 3 T  

R19 PR36B 3 C  R19 PR48B 3 C  

R18 PR36A 3 T RDQS36 R18 PR48A 3 T RDQS48

U22 PR35B 3 C  U22 PR47B 3 C  

GND GND3 3   GND GND3 3   

T22 PR35A 3 T  T22 PR47A 3 T  

R21 PR34B 3 C  R21 PR46B 3 C  

R22 PR34A 3 T  R22 PR46A 3 T  

P20 PR33B 3 C  P20 PR45B 3 C  

N20 PR33A 3 T  N20 PR45A 3 T  

P19 PR32B 3 C  P19 PR44B 3 C  

P18 PR32A 3 T  P18 PR44A 3 T  

P21 PR31B 3 C  P21 PR43B 3 C  

GND GND3 3   GND GND3 3   

P22 PR31A 3 T  P22 PR43A 3 T  

N21 PR30B 3 C  N21 PR42B 3 C  

LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)
LFECP20/LFEC20 LFECP/LFEC33

Ball Number Ball Function Bank
LVD

S Dual Function Ball Number Ball Function Bank
LVD

S Dual Function
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L7 VCCIO7 7   L7 VCCIO7 7   

L8 VCCIO7 7   L8 VCCIO7 7   

G15 VCCAUX -   G15 VCCAUX -   

G16 VCCAUX -   G16 VCCAUX -   

G7 VCCAUX -   G7 VCCAUX -   

G8 VCCAUX -   G8 VCCAUX -   

H16 VCCAUX -   H16 VCCAUX -   

H7 VCCAUX -   H7 VCCAUX -   

R16 VCCAUX -   R16 VCCAUX -   

R7 VCCAUX -   R7 VCCAUX -   

T15 VCCAUX -   T15 VCCAUX -   

T16 VCCAUX -   T16 VCCAUX -   

T7 VCCAUX -   T7 VCCAUX -   

T8 VCCAUX -   T8 VCCAUX -   

J6 VCC1 -   J6 VCCPLL -   

J17 VCC1 -   J17 VCCPLL -   

P6 VCC1 -   P6 VCCPLL -   

P17 VCC1 -   P17 VCCPLL -   

A2 NC -   A2 NC -   

AB2 NC -   AB2 NC -   

A21 NC -   A21 NC -   

1. Tied to VCCPLL.

LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)
LFECP20/LFEC20 LFECP/LFEC33

Ball Number Ball Function Bank
LVD

S Dual Function Ball Number Ball Function Bank
LVD

S Dual Function
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P5 PL32B 6 C  P5 PL44B 6 C  

P6 PL33A 6 T  P6 PL45A 6 T  

R5 PL33B 6 C  R5 PL45B 6 C  

U1 PL34A 6 T  U1 PL46A 6 T  

U2 PL34B 6 C  U2 PL46B 6 C  

T3 PL35A 6 T  T3 PL47A 6 T  

GND GND6 6   GND GND6 6   

T4 PL35B 6 C  T4 PL47B 6 C  

R6 PL36A 6 T LDQS36 R6 PL48A 6 T LDQS48

T5 PL36B 6 C  T5 PL48B 6 C  

T6 PL37A 6 T  T6 PL49A 6 T  

U5 PL37B 6 C  U5 PL49B 6 C  

U3 PL38A 6 T  U3 PL50A 6 T  

U4 PL38B 6 C  U4 PL50B 6 C  

V1 PL39A 6 T  V1 PL51A 6 T  

GND GND6 6   GND GND6 6   

V2 PL39B 6 C  V2 PL51B 6 C  

U7 TCK 6   U7 TCK 6   

V4 TDI 6   V4 TDI 6   

V5 TMS 6   V5 TMS 6   

V3 TDO 6   V3 TDO 6   

U6 VCCJ 6   U6 VCCJ 6   

W1 PL41A 6 T LLM0_PLLT_IN_A W1 PL53A 6 T LLM0_PLLT_IN_A

W2 PL41B 6 C LLM0_PLLC_IN_A W2 PL53B 6 C LLM0_PLLC_IN_A

V6 PL42A 6 T LLM0_PLLT_FB_A V6 PL54A 6 T LLM0_PLLT_FB_A

W6 PL42B 6 C LLM0_PLLC_FB_A W6 PL54B 6 C LLM0_PLLC_FB_A

Y1 PL43A 6 T  Y1 PL55A 6 T  

Y2 PL43B 6 C  Y2 PL55B 6 C  

W3 PL44A 6 T  W3 PL56A 6 T  

GND GND6 6   GND GND6 6   

W4 PL44B 6 C  W4 PL56B 6 C  

AA1 PL45A 6 T LDQS45 AA1 PL57A 6 T LDQS57

AB1 PL45B 6 C  AB1 PL57B 6 C  

Y4 PL46A 6 T  Y4 PL58A 6 T  

Y3 PL46B 6 C  Y3 PL58B 6 C  

AC1 PL47A 6 T  AC1 PL59A 6 T  

AB2 PL47B 6 C  AB2 PL59B 6 C  

AA2 NC -   AA2 PL60A 6 T  

- - -   GND GND6 6   

AA3 NC -   AA3 PL60B 6 C  

W5 NC -   W5 PL61A 6 T  

Y5 NC -   Y5 PL61B 6 C  

LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)
LFEC20/LFECP20 LFECP/EC33

Ball 
Number

Ball 
Function Bank LVDS Dual Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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AC13 PB32B 5 C VREF1_5 AC13 PB32B 5 C VREF1_5

AF14 PB33A 5 T PCLKT5_0 AF14 PB33A 5 T PCLKT5_0

GND GND5 5   GND GND5 5   

AE14 PB33B 5 C PCLKC5_0 AE14 PB33B 5 C PCLKC5_0

AA13 PB34A 4 T WRITEN AA13 PB34A 4 T WRITEN

AB13 PB34B 4 C CS1N AB13 PB34B 4 C CS1N

AD14 PB35A 4 T VREF1_4 AD14 PB35A 4 T VREF1_4

AA14 PB35B 4 C CSN AA14 PB35B 4 C CSN

AC14 PB36A 4 T VREF2_4 AC14 PB36A 4 T VREF2_4

AB14 PB36B 4 C D0/SPID7 AB14 PB36B 4 C D0/SPID7

AF15 PB37A 4 T D2/SPID5 AF15 PB37A 4 T D2/SPID5

GND GND4 4   GND GND4 4   

AE15 PB37B 4 C D1/SPID6 AE15 PB37B 4 C D1/SPID6

AD15 PB38A 4 T BDQS38 AD15 PB38A 4 T BDQS38

AC15 PB38B 4 C D3/SPID4 AC15 PB38B 4 C D3/SPID4

AF16 PB39A 4 T  AF16 PB39A 4 T  

Y14 PB39B 4 C D4/SPID3 Y14 PB39B 4 C D4/SPID3

AE16 PB40A 4 T  AE16 PB40A 4 T  

AB15 PB40B 4 C D5/SPID2 AB15 PB40B 4 C D5/SPID2

AF17 PB41A 4 T  AF17 PB41A 4 T  

GND GND4 4   GND GND4 4   

AE17 PB41B 4 C D6/SPID1 AE17 PB41B 4 C D6/SPID1

Y15 PB42A 4 T  Y15 PB42A 4 T  

AA15 PB42B 4 C  AA15 PB42B 4 C  

AD17 PB43A 4 T  AD17 PB43A 4 T  

Y16 PB43B 4 C  Y16 PB43B 4 C  

AD18 PB44A 4 T  AD18 PB44A 4 T  

AC16 PB44B 4 C  AC16 PB44B 4 C  

AE18 PB45A 4 T  AE18 PB45A 4 T  

GND GND4 4   GND GND4 4   

AF18 PB45B 4 C  AF18 PB45B 4 C  

AD16 PB46A 4 T BDQS46 AD16 PB46A 4 T BDQS46

AB16 PB46B 4 C  AB16 PB46B 4 C  

AF19 PB47A 4 T  AF19 PB47A 4 T  

AA16 PB47B 4 C  AA16 PB47B 4 C  

AA17 PB48A 4 T  AA17 PB48A 4 T  

Y17 PB48B 4 C  Y17 PB48B 4 C  

AF21 PB49A 4 T  AF21 PB49A 4 T  

GND GND4 4   GND GND4 4   

AF20 PB49B 4 C  AF20 PB49B 4 C  

AE21 PB50A 4 T  AE21 PB50A 4 T  

AC17 PB50B 4 C  AC17 PB50B 4 C  

LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)
LFEC20/LFECP20 LFECP/EC33

Ball 
Number

Ball 
Function Bank LVDS Dual Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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September 2005 02.0 Architecture sysIO section has been updated.

DC & Switching
Characteristics

Recommended Operating Conditions has been updated with VCCPLL.

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 VCCPLL.

November 2005 02.1 DC & Switching
Characteristics

Pin-to-Pin Performance table has been updated (G 0.30)
- 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_DSP, tHP_DSP, tSUO_DSP, tHO_DSP, tCOI_DSP, tCOD_DSP 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
Characteristics

Added footnote 3. to VCCAUX in the Recommended Operating Condi-
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
Characteristics

Added JTAG Port Waveforms diagram.

Updated tRST timing information in the sysCLOCK PLL Timing table.

Pinout Information Added Thermal Management text section.

Supplemental 
Information

Updated title list.

February 2008 02.7 DC & Switching
Characteristics

Read/Write Mode (Normal) and Read/Write Mode with Input and Output 
Registers waveforms in the EBR Memory Timing Diagrams section 
have been updated.

September 2012 02.8 All Updated document with new corporate logo.

Date Version Section Change Summary


