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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.

Details

Product Status Obsolete

Number of LABs/CLBs 10000

Number of Logic Elements/Cells 40000

Total RAM Bits 4075520

Number of I/O 562

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 1020-BBGA, FCBGA

Supplier Device Package 1020-OFcBGA Rev 2 (33x33)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfscm3ga40ep1-5ffa1020c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/lfscm3ga40ep1-5ffa1020c-4492140
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PFU Blocks
The core of the LatticeSC devices consists of PFU blocks. The PFUs can be programmed to perform Logic, Arith-
metic, Distributed RAM and Distributed ROM functions. 

Each PFU block consists of four interconnected slices, numbered 0-3 as shown in Figure 2-2. All the interconnec-
tions to and from PFU blocks are from routing. There are 53 inputs and 25 outputs associated with each PFU block.

Figure 2-2. PFU Diagram

Slice
Each slice contains two LUT4 lookup tables feeding two registers (programmed to be in FF or Latch mode), and 
some associated logic that allows the LUTs to be combined to implement 5, 6, 7 and 8 Input LUTs (LUT5, LUT6, 
LUT7 and LUT8). There is control logic to perform set/reset functions (programmable as synchronous/asynchro-
nous), clock select, chip-select and wider RAM/ROM functions. Figure 2-3 shows an overview of the internal logic 
of the slice. The registers in the slice can be configured for positive/negative and edge/level clocks.

There are 14 input signals: 13 signals from routing and one from the carry-chain (from adjacent slice or PFU). 
There are seven outputs: six to routing and one to carry-chain (to adjacent PFU). Table 2-1 lists the signals associ-
ated with each slice.
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Modes of Operation
Each Slice is capable of four modes of operation: Logic, Ripple, RAM and ROM. Table 2-2 lists the modes and the 
capability of the Slice blocks.

Table 2-2. Slice Modes

Logic Mode
In this mode, the LUTs in each Slice are configured as combinatorial lookup tables. A LUT4 can have 16 possible 
input combinations. Any logic function with four inputs can be generated by programming this lookup table. Since 
there are two LUT4s per Slice, a LUT5 can be constructed within one Slice. Larger lookup tables such as LUT6, 
LUT7 and LUT8 can be constructed by concatenating other Slices in the PFU.

Ripple Mode
Ripple mode allows the efficient implementation of small arithmetic functions. In ripple mode, the following func-
tions can be implemented by each Slice:

 Addition 2-bit 
 Subtraction 2-bit 
 Up counter 2-bit 
 Down counter 2-bit 
 Comparator functions of A and B inputs

- A greater-than-or-equal-to B
- A not-equal-to B
- A less-than-or-equal-to B

Ripple Mode includes an optional configuration that performs arithmetic using fast carry chain methods. In this con-
figuration (also referred to as CCU2 mode) two additional signals, Carry Generate and Carry Propagate, are gener-
ated on a per slice basis to allow fast arithmetic functions to be constructed by concatenating Slices.

RAM Mode
In this mode, distributed RAM can be constructed using each LUT block as a 16x1-bit memory. Through the combi-
nation of LUTs and Slices, a variety of different memories can be constructed. 

The Lattice design tools support the creation of a variety of different size memories. Where appropriate, the soft-
ware will construct these using distributed memory primitives that represent the capabilities of the Slice. Table 2-3 
shows the number of Slices required to implement different distributed RAM primitives. Dual port memories involve 
the pairing of two Slices, one Slice functions as the read-write port. The other companion Slice supports the read-
only port. For more information on RAM mode, please see details of additional technical documentation at the end 
of this data sheet.

Table 2-3. Number of Slices Required For Implementing Distributed RAM

ROM Mode
The ROM mode uses the same principal as the RAM modes, but without the Write port. Pre-loading is accom-
plished through the programming interface during configuration.

Logic Ripple RAM ROM

PFU Slice LUT 4x2 or LUT 5x1 2-bit Arithmetic Unit SPR 16x2
DPR 16x2 ROM 16x2

SPR16x2 DPR16x2

Number of Slices 1 2

Note: SPR = Single Port RAM, DPR = Dual Port RAM
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3. Bottom Side (Banks 4 and 5)
These buffers can support LVCMOS standards up to 3.3V, including PCI33, PCI-X33 and SSTL-33. Differential 
receivers are provided on all PIO pairs but true HLVDS and RSDS differential drivers are not available. Adap-
tive input logic is available on PIOs A or C.

Table 2-8 lists the standards supported by each side.

Table 2-8. I/O Standards Supported by Different Banks

Supported Standards
The LatticeSC PURESPEED I/O buffer supports both single-ended and differential standards. Single-ended stan-
dards can be further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVC-
MOS 12, 15, 18, 25 and 33 standards. In the LVCMOS and LVTTL modes, the buffer has individually configurable 
options for drive strength, termination resistance, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper 
latch) and open drain. Other single-ended standards supported include SSTL, HSTL, GTL (input only), GTL+ (input 
only), PCI33, PCIX33, PCIX15, AGP-1X33 and AGP-2X33. Differential standards supported include LVDS, RSDS, 
BLVDS, MLVDS, LVPECL, differential SSTL and differential HSTL. Tables 12 and 13 show the I/O standards 
(together with their supply and reference voltages) supported by the LatticeSC devices. The tables also provide the 
available internal termination schemes. For further information on utilizing the PURESPEED I/O buffer to support a 
variety of standards please see details of additional technical documentation at the end of this data sheet.

Description
Top Side
Banks 1

Right Side
Banks 2-3

Bottom Side
Banks 4-5

Left Side
Banks 6-7

I/O Buffer Type Single-ended, 
Differential Receiver

Single-ended, Differen-
tial Receiver and Driver

Single-ended, 
Differential Receiver

Single-ended, Differen-
tial Receiver and Driver

Output Standards 
Supported

LVTTL
LVCMOS33 
LVCMOS25 
LVCMOS18 
LVCMOS15 
LVCMOS12 
SSTL18_I, II
SSTL25_ I, II 
SSTL33_ I, II 
HSTL15_I, II, III1, IV1

HSTL18_I, II,III1, IV1

SSTL18D_I, II
SSTL25D_I, II
SSTL33D_I, II
HSTL15D_I, II
HSTL18D_I, II
PCI33
PCIX15
PCIX33
AGP1X33
AGP2X33
MLVDS/BLVDS
GTL2, GTL+2

LVCMOS25 
LVCMOS18 
LVCMOS15 
LVCMOS12 
SSTL18_I, II
SSTL25_ I, II 
HSTL15_I,III
HSTL18_I,II,III 
PCIX15
SSTL18D_I, II
SSTL25D_I, II
HSTL15D_I, II
HSTL18D_I, II
LVDS/RSDS
Mini-LVDS
MLVDS/BLVDS
GTL2, GTL+2

LVTTL
LVCMOS33 
LVCMOS25 
LVCMOS18 
LVCMOS15 
LVCMOS12 
SSTL18_I, II
SSTL25_ I, II 
SSTL33_ I, II 
HSTL15_I, II, III1, IV1

HSTL18_I, II,III1, IV1

SSTL18D_I, II
SSTL25D_I, II
SSTL33D_I, II
HSTL15D_I, II
HSTL18D_I, II
PCI33
PCIX15
PCIX33
AGP1X33
AGP2X33
MLVDS/BLVDS
GTL2, GTL+2

LVCMOS25 
LVCMOS18 
LVCMOS15 
LVCMOS12 
SSTL18_I, II
SSTL25_ I, II 
HSTL15_I,III
HSTL18_I,II,III 
PCIX15
SSTL18D_I, II
SSTL25D_I, II
HSTL15D_I, II
HSTL18D_I, II
LVDS/RSDS
Mini-LVDS
MLVDS/BLVDS
GTL2, GTL+2

Input Standards 
Supported

Single-ended, 
Differential

Single-ended, 
Differential

Single-ended, 
Differential 

Single-ended, 
Differential 

Clock Inputs Single-ended, 
Differential

Single-ended, 
Differential

Single-ended, 
Differential 

Single-ended, 
Differential 

Differential Output 
Support via Emulation

LVDS/MLVDS/BLVDS/
LVPECL

MLVDS/BLVDS/
LVPECL

LVDS/MLVDS/BLVDS/
LVPECL

MLVDS/BLVDS/
LVPECL

AIL Support No Yes Yes Yes

1. Input only.
2. Input only. Outputs supported by bussing multiple outputs together.
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Figure 3-8. Read Mode with Input and Output Registers

Figure 3-9. Write Through (SP Read/Write On Port A, Input Registers Only)

Note: Input data and address are registered at the positive edge of the clock and output data appears after the positive of the clock.
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sysCONFIG MPI Port

sysCONFIG Asynchronous Peripheral Configuration Mode

tWRAP WRN, CS0N and CS1 Pulse Width 5 - ns

tSAP D[7:0] Setup Time 1.5 - ns

tRDYAP RDY Delay — 8 ns

tBAP RDY Low 1 8 CCLK 
periods

tWR2AP Earliest WRN After RDY Goes High 0 — ns

tDENAP RDN to D[7:0] Enable/Disable — 7.5 ns

tDAP CCLK to DOUT — 7.5 ns

sysCONFIG Slave Serial Configuration Mode

tSSS DIN Setup Time 5.2 — ns

tHSS DIN Hold Time 0 — ns

tCHSS CCLK High Time 3.75 — ns

tCLSS CCLK Low Time 3.75 — ns

fCSS CCLK Frequency — 150 MHz

tDSS CCLK to DOUT — 7.5 ns

sysCONFIG Slave Parallel Configuration Mode

tS1SP CS0N, CS1, WRN Setup Time 5.2 — ns

tH1SP CS0N, CS1, WRN Hold Time 0 — ns

tS2SP D[7:0] Setup Time 5.2 — ns

tH2SP D[7:0] Hold Time 0 — ns

tCHSP CCLK High Time 3.75 — ns

tCL CCLK Low Time 3.75 — ns

fCSP CCLK Frequency — 150 MHz

Parameter Description

-7 -6 -5

UnitsMin. Max. Min. Max. Min. Max.

tMPICTRL_SET
MPI Control (MPCSTRBN, MPCWRN, 
MPCCLK, etc.) to MPCCLK Setup Time 4.9 — 5.2 — 5.5 — ns

tMPIADR_SET MPI Address to MPCCLK Setup Time 3.9 — 4.2 — 4.5 — ns

tMPIDAT_SET MPI Write Data to MPCCLK Setup Time 4.9 — 5.2 — 5.5 — ns

tMPIDPAR_SET
MPI Write Parity Data to MPCCLK Setup 
Time 3.9 — 4.2 — 4.5 — ns

tMPI_HLD All Hold Times 0 — 0 — 0 — ns

tMPICTRL_DEL
MPCCLK to MPI Control (MPCTA, MPC-
TEA, MPCRETRY) — 5.6 — 6.7 — 8.7 ns

tMPIDAT_DEL MPCCLK to MPI Data — 5.6 — 6.7 — 8.7 ns

tMPIDPAR_DEL MPCCLK to MPI Parity Data — 4.9 — 5.7 — 7.7 ns

fMPI_CLK_FRQ MPCCLK Frequency — 100 — 83 — 66 MHz

LatticeSC/M sysCONFIG Port Timing (Continued)
Over Recommended Operating Conditions

Parameter Description Min. Max. Units
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AH20 NC -  PB51D 4  

AK27 NC -  NC -  

AJ24 NC -  NC -  

AF17 NC -  PB42C 4  

AH27 NC -  PB61B 4  

AD23 NC -  PB57A 4  

AE23 NC -  PB57B 4  

AH24 NC -  PB59A 4  

AH25 NC -  PB59B 4  

AH26 NC -  PB61A 4  

AF24 NC -  PB63A 4  

AG24 NC -  PB63B 4  

AG25 NC -  PB64A 4  

AF25 NC -  PB64B 4  

AG26 NC -  PB65A 4  

AF27 NC -  PB65B 4  

AD28 NC -  PR56B 3  

AC27 NC -  PR56A 3  

AE29 NC -  PR53B 3  

AD29 NC -  PR53A 3  

AB30 NC -  NC -  

AA28 NC -  NC -  

Y27 NC -  PR47C 3  

W27 NC -  PR47D 3  

V30 NC -  PR47A 3  

W30 NC -  PR47B 3  

W26 NC -  PR43D 3  

V26 NC -  PR43C 3  

U25 NC -  PR42C 3  

T27 NC -  PR40B 3  

R27 NC -  PR40A 3  

V27 NC -  PR39B 3  

U27 NC -  PR39A 3  

U29 NC -  PR36B 3  

T29 NC -  PR36A 3  

T24 NC -  PR35C 3  

Y25 NC -  PR48C 3  

P24 NC -  NC -  

K28 NC -  NC -  

P23 NC -  NC -  

L28 NC -  NC -  

M27 NC -  PR21B 2  

L27 NC -  PR21A 2  

H27 NC -  PR20B 2  

G27 NC -  PR20A 2  

LFSC/M15, LFSC/M25 Logic Signal Connections: 900 fpBGA1, 2 (Cont.)

Ball 
Number

LFSC/M15 LFSC/M25

Ball Function
VCCIO 
Bank Dual Function Ball Function

VCCIO
Bank Dual Function
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AM21 PB29A 5  PB38A 5  

AM20 PB29B 5  PB38B 5  

AH21 PB29C 5  PB38C 5  

AH20 PB29D 5  PB38D 5  

AJ18 PB31A 5  PB39A 5  

AK18 PB31B 5  PB39B 5  

AH19 PB31C 5  PB39C 5  

AH18 PB31D 5  PB39D 5  

AL19 PB32A 5  PB41A 5  

AM19 PB32B 5  PB41B 5  

AH17 PB32C 5  PB41C 5  

AG17 PB32D 5  PB41D 5  

AL18 PB33A 5  PB42A 5  

AM18 PB33B 5  PB42B 5  

AC17 PB33C 5  PB42C 5  

AD17 PB33D 5  PB42D 5  

AL17 PB35A 5  PB43A 5  

AM17 PB35B 5  PB43B 5  

AE17 PB35C 5  PB43C 5  

AF17 PB35D 5  PB43D 5  

AM16 PB37A 4  PB45A 4  

AL16 PB37B 4  PB45B 4  

AF16 PB37C 4  PB45C 4  

AE16 PB37D 4  PB45D 4  

AM15 PB38A 4  PB46A 4  

AL15 PB38B 4  PB46B 4  

AD16 PB38C 4  PB46C 4  

AC16 PB38D 4  PB46D 4  

AM14 PB39A 4  PB47A 4  

AL14 PB39B 4  PB47B 4  

AG16 PB39C 4  PB47C 4  

AH16 PB39D 4  PB47D 4  

AK15 PB41A 4  PB49A 4  

AJ15 PB41B 4  PB49B 4  

AH15 PB41C 4  PB49C 4  

AH14 PB41D 4  PB49D 4  

AM13 PB42A 4  PB50A 4  

AM12 PB42B 4  PB50B 4  

AH13 PB42C 4  PB50C 4  

AH12 PB42D 4  PB50D 4  

AK14 PB43A 4  PB51A 4  

AJ14 PB43B 4  PB51B 4  

AE15 PB43C 4  PB51C 4  

AD15 PB43D 4  PB51D 4  

AL13 PB46A 4 PCLKT4_2 PB53A 4 PCLKT4_2

AL12 PB46B 4 PCLKC4_2 PB53B 4 PCLKC4_2

AG14 PB46C 4 PCLKT4_7 PB53C 4 PCLKT4_7

AG13 PB46D 4 PCLKC4_7 PB53D 4 PCLKC4_7

AM11 PB47A 4 PCLKT4_1 PB54A 4 PCLKT4_1

AM10 PB47B 4 PCLKC4_1 PB54B 4 PCLKC4_1

LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA1, 2 (Cont.)

Ball
Number

LFSC/M25 LFSC/M40

Ball Function VCCIO Bank Dual Function Ball Function VCCIO Bank Dual Function
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AH11 PB47C 4 PCLKT4_6 PB54C 4 PCLKT4_6

AH10 PB47D 4 PCLKC4_6 PB54D 4 PCLKC4_6

AK12 PB49A 4 PCLKT4_0 PB55A 4 PCLKT4_0

AJ12 PB49B 4 PCLKC4_0 PB55B 4 PCLKC4_0

AF14 PB49C 4 VREF2_4 PB55C 4 VREF2_4

AE14 PB49D 4  PB55D 4  

AL11 PB51A 4 PCLKT4_5 PB57A 4 PCLKT4_5

AL10 PB51B 4 PCLKC4_5 PB57B 4 PCLKC4_5

AH9 PB51C 4  PB57C 4  

AH8 PB51D 4  PB57D 4  

AK11 PB52A 4 PCLKT4_3 PB58A 4 PCLKT4_3

AJ11 PB52B 4 PCLKC4_3 PB58B 4 PCLKC4_3

AH7 PB52C 4 PCLKT4_4 PB58C 4 PCLKT4_4

AH6 PB52D 4 PCLKC4_4 PB58D 4 PCLKC4_4

AK8 PB53A 4  PB67A 4  

AJ8 PB53B 4  PB67B 4  

AF11 PB53C 4  PB67C 4  

AD12 PB55A 4  PB69A 4  

AE12 PB55B 4  PB69B 4  

AM6 PB56A 4  PB70A 4  

AM5 PB56B 4  PB70B 4  

AC12 PB56C 4  PB70C 4  

AL6 PB57A 4  PB73A 4  

AL5 PB57B 4  PB73B 4  

AG7 PB59A 4  PB74A 4  

AG8 PB59B 4  PB74B 4  

AK6 PB60A 4  PB75A 4  

AJ6 PB60B 4  PB75B 4  

AF10 PB60C 4  PB75C 4  

AE11 PB60D 4  PB75D 4  

AM4 PB61A 4  PB77A 4  

AM3 PB61B 4  PB77B 4  

AH5 PB63A 4  PB78A 4  

AH4 PB63B 4  PB78B 4  

AK5 PB64A 4  PB79A 4  

AJ5 PB64B 4  PB79B 4  

AF8 PB64C 4  PB79C 4  

AF7 PB64D 4  PB79D 4  

AL4 PB65A 4  PB81A 4  

AL3 PB65B 4  PB81B 4  

AG5 PB65C 4  PB81C 4  

AF6 PB65D 4  PB81D 4  

AK3 PB67A 4  PB82A 4  

AJ3 PB67B 4  PB82B 4  

AE10 PB67C 4 VREF1_4 PB82C 4 VREF1_4

AD10 PB67D 4  PB82D 4  

AL2 PB68A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D PB83A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D

AK2 PB68B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB83B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D

AE9 PB68C 4  PB83C 4  

AE8 PB68D 4  PB83D 4  

LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA1, 2 (Cont.)

Ball
Number

LFSC/M25 LFSC/M40

Ball Function VCCIO Bank Dual Function Ball Function VCCIO Bank Dual Function
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U12 VCC12 -  VCC12 -  

U21 VCC12 -  VCC12 -  

AA16 VCC12 -  VCC12 -  

AA17 VCC12 -  VCC12 -  

M14 VCC12 -  VCC12 -  

P12 VCC12 -  VCC12 -  

W12 VCC12 -  VCC12 -  

AA14 VCC12 -  VCC12 -  

AA19 VCC12 -  VCC12 -  

W21 VCC12 -  VCC12 -  

P21 VCC12 -  VCC12 -  

M19 VCC12 -  VCC12 -  

A2 GND -  GND -  

A10 GND -  GND -  

E28 NC -  NC -  

E5 NC -  NC -  

F10 NC -  NC -  

E10 NC -  NC -  

E23 NC -  NC -  

F23 NC -  NC -  

1. Differential pair grouping within a PIC is A (True) and B (Complement) and C (True) and D (Complement).
2. The LatticeSC/M25 and LatticeSC/M40 in a 1020-pin package support a 16-bit MPI interface.

LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA1, 2 (Cont.)

Ball
Number

LFSC/M25 LFSC/M40

Ball Function VCCIO Bank Dual Function Ball Function VCCIO Bank Dual Function
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L33 PL27B 7  PL35B 7  

M30 PL27C 7  PL35C 7  

N30 PL27D 7  PL35D 7  

M31 PL29A 7  PL37A 7  

N31 PL29B 7  PL37B 7  

P24 PL29C 7  PL37C 7  

R24 PL29D 7  PL37D 7  

M33 PL30A 7  PL42A 7  

N33 PL30B 7  PL42B 7  

U25 PL30C 7  PL42C 7  

T25 PL30D 7  PL42D 7  

L34 PL31A 7  PL43A 7  

M34 PL31B 7  PL43B 7  

P29 PL31C 7  PL43C 7  

R29 PL31D 7  PL43D 7  

N34 PL34A 7  PL46A 7  

P34 PL34B 7  PL46B 7  

R27 PL34C 7  PL46C 7  

T27 PL34D 7  PL46D 7  

R32 PL35A 7 PCLKT7_1 PL47A 7 PCLKT7_1

R31 PL35B 7 PCLKC7_1 PL47B 7 PCLKC7_1

U24 PL35C 7 PCLKT7_3 PL47C 7 PCLKT7_3

T24 PL35D 7 PCLKC7_3 PL47D 7 PCLKC7_3

P33 PL36A 7 PCLKT7_0 PL48A 7 PCLKT7_0

R33 PL36B 7 PCLKC7_0 PL48B 7 PCLKC7_0

T26 PL36C 7 PCLKT7_2 PL48C 7 PCLKT7_2

U26 PL36D 7 PCLKC7_2 PL48D 7 PCLKC7_2

T32 PL38A 6 PCLKT6_0 PL50A 6 PCLKT6_0

T31 PL38B 6 PCLKC6_0 PL50B 6 PCLKC6_0

U29 PL38C 6 PCLKT6_1 PL50C 6 PCLKT6_1

V29 PL38D 6 PCLKC6_1 PL50D 6 PCLKC6_1

T30 PL39A 6  PL51A 6  

U30 PL39B 6  PL51B 6  

U27 PL39C 6 PCLKT6_3 PL51C 6 PCLKT6_3

V27 PL39D 6 PCLKC6_3 PL51D 6 PCLKC6_3

R34 PL40A 6  PL52A 6  

T34 PL40B 6  PL52B 6  

U28 PL40C 6 PCLKT6_2 PL52C 6 PCLKT6_2

V28 PL40D 6 PCLKC6_2 PL52D 6 PCLKC6_2

V30 PL43A 6  PL55A 6  

W30 PL43B 6  PL55B 6  

W27 PL43C 6 VREF1_6 PL55C 6 VREF1_6

Y27 PL43D 6  PL55D 6  

T33 PL44A 6  PL56A 6  

U33 PL44B 6  PL56B 6  

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M40 LFSC/M80

Ball 
Function

VCCIO 
Bank Dual Function

Ball 
Function

VCCIO 
Bank Dual Function
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AH27 PB5C 5  PB5C 5  

AH26 PB5D 5 VREF1_5 PB5D 5 VREF1_5

AN32 PB7A 5  PB7A 5  

AP32 PB7B 5  PB7B 5  

AF25 PB7C 5  PB7C 5  

AE25 PB7D 5  PB7D 5  

AN31 PB8A 5  PB9A 5  

AN30 PB8B 5  PB9B 5  

AK29 PB8C 5  PB9C 5  

AK28 PB8D 5  PB9D 5  

AP31 PB9A 5  PB11A 5  

AP30 PB9B 5  PB11B 5  

AD24 PB9C 5  PB11C 5  

AE24 PB9D 5  PB11D 5  

AM29 PB11A 5  PB13A 5  

AM28 PB11B 5  PB13B 5  

AJ27 PB11C 5  PB13C 5  

AJ26 PB11D 5  PB13D 5  

AP29 PB13A 5  PB15A 5  

AP28 PB13B 5  PB15B 5  

AK27 PB13C 5  PB15C 5  

AK26 PB13D 5  PB15D 5  

AN29 PB15A 5  PB17A 5  

AN28 PB15B 5  PB17B 5  

AG25 PB15C 5  PB17C 5  

AG24 PB15D 5  PB17D 5  

AL26 PB17A 5  PB19A 5  

AL25 PB17B 5  PB19B 5  

AG23 PB17C 5  PB19C 5  

AG22 PB17D 5  PB19D 5  

AN27 PB19A 5  PB21A 5  

AN26 PB19B 5  PB21B 5  

AF24 PB19C 5  PB21C 5  

AF23 PB19D 5  PB21D 5  

AP27 PB22A 5  PB24A 5  

AP26 PB22B 5  PB24B 5  

AK25 PB22C 5  PB24C 5  

AK24 PB22D 5  PB24D 5  

AN25 PB25A 5  PB27A 5  

AN24 PB25B 5  PB27B 5  

AE22 PB25C 5  PB27C 5  

AE21 PB25D 5  PB27D 5  

AM26 PB26A 5  PB29A 5  

AM25 PB26B 5  PB29B 5  

AF22 PB26C 5  PB29C 5  

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M40 LFSC/M80

Ball 
Function

VCCIO 
Bank Dual Function

Ball 
Function

VCCIO 
Bank Dual Function
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AB15 VCC12 -  VCC12 -  

AB20 VCC12 -  VCC12 -  

N15 VCC12 -  VCC12 -  

N20 VCC12 -  VCC12 -  

R13 VCC12 -  VCC12 -  

R22 VCC12 -  VCC12 -  

Y13 VCC12 -  VCC12 -  

Y22 VCC12 -  VCC12 -  

AA12 VCCAUX -  VCCAUX -  

AA23 VCCAUX -  VCCAUX -  

AB12 VCCAUX -  VCCAUX -  

AB16 VCCAUX -  VCCAUX -  

AB17 VCCAUX -  VCCAUX -  

AB18 VCCAUX -  VCCAUX -  

AB19 VCCAUX -  VCCAUX -  

AB23 VCCAUX -  VCCAUX -  

AC12 VCCAUX -  VCCAUX -  

AC13 VCCAUX -  VCCAUX -  

Y19 GND -  GND -  

AC14 VCCAUX -  VCCAUX -  

AC17 VCCAUX -  VCCAUX -  

AC21 VCCAUX -  VCCAUX -  

AC22 VCCAUX -  VCCAUX -  

AC23 VCCAUX -  VCCAUX -  

M13 VCCAUX -  VCCAUX -  

M14 VCCAUX -  VCCAUX -  

M18 VCCAUX -  VCCAUX -  

M21 VCCAUX -  VCCAUX -  

M22 VCCAUX -  VCCAUX -  

N12 VCCAUX -  VCCAUX -  

N16 VCCAUX -  VCCAUX -  

N17 VCCAUX -  VCCAUX -  

N18 VCCAUX -  VCCAUX -  

N19 VCCAUX -  VCCAUX -  

N23 VCCAUX -  VCCAUX -  

P12 VCCAUX -  VCCAUX -  

P23 VCCAUX -  VCCAUX -  

T13 VCCAUX -  VCCAUX -  

T22 VCCAUX -  VCCAUX -  

U12 VCCAUX -  VCCAUX -  

U13 VCCAUX -  VCCAUX -  

U22 VCCAUX -  VCCAUX -  

V13 VCCAUX -  VCCAUX -  

V22 VCCAUX -  VCCAUX -  

V23 VCCAUX -  VCCAUX -  

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M40 LFSC/M80

Ball 
Function

VCCIO 
Bank Dual Function

Ball 
Function

VCCIO 
Bank Dual Function
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AN33 PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B

AH29 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D

AJ29 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D

AM32 PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C

AM31 PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C

AG27 PB4C 5  

AG26 PB4D 5  

AL29 PB5A 5  

AL28 PB5B 5  

AH27 PB5C 5  

AH26 PB5D 5 VREF1_5

AN32 PB7A 5  

AP32 PB7B 5  

AF25 PB7C 5  

AE25 PB7D 5  

AN31 PB11A 5  

AN30 PB11B 5  

AK29 PB11C 5  

AK28 PB11D 5  

AP31 PB12A 5  

AP30 PB12B 5  

AD24 PB12C 5  

AE24 PB12D 5  

AM29 PB15A 5  

AM28 PB15B 5  

AJ27 PB15C 5  

AJ26 PB15D 5  

AP29 PB16A 5  

AP28 PB16B 5  

AK27 PB16C 5  

AK26 PB16D 5  

AN29 PB19A 5  

AN28 PB19B 5  

AG25 PB19C 5  

AG24 PB19D 5  

AL26 PB20A 5  

AL25 PB20B 5  

AG23 PB20C 5  

AG22 PB20D 5  

AN27 PB23A 5  

AN26 PB23B 5  

AF24 PB23C 5  

AF23 PB23D 5  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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AP27 PB26A 5  

AP26 PB26B 5  

AK25 PB26C 5  

AK24 PB26D 5  

AN25 PB29A 5  

AN24 PB29B 5  

AE22 PB29C 5  

AE21 PB29D 5  

AM26 PB31A 5  

AM25 PB31B 5  

AF22 PB31C 5  

AF21 PB31D 5  

AN23 PB47A 5  

AN22 PB47B 5  

AP23 PB57A 5  

AP22 PB57B 5  

AG21 PB57C 5  

AG20 PB57D 5  

AP25 PB50A 5 PCLKT5_3

AP24 PB50B 5 PCLKC5_3

AD21 PB50C 5 PCLKT5_4

AD20 PB50D 5 PCLKC5_4

AL23 PB51A 5 PCLKT5_5

AL22 PB51B 5 PCLKC5_5

AH24 PB51C 5  

AH23 PB51D 5  

AM23 PB53A 5 PCLKT5_0

AM22 PB53B 5 PCLKC5_0

AJ24 PB53C 5  

AJ23 PB53D 5 VREF2_5

AN21 PB54A 5 PCLKT5_1

AN20 PB54B 5 PCLKC5_1

AE19 PB54C 5 PCLKT5_6

AD19 PB54D 5 PCLKC5_6

AK21 PB55A 5 PCLKT5_2

AK20 PB55B 5 PCLKC5_2

AK23 PB55C 5 PCLKT5_7

AK22 PB55D 5 PCLKC5_7

AL20 PB58A 5  

AL19 PB58B 5  

AG19 PB58C 5  

AF19 PB58D 5  

AP21 PB61A 5  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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AL5 GND -  

AM14 GND -  

AM18 GND -  

AM24 GND -  

AM30 GND -  

AM8 GND -  

AN1 GND -  

AN34 GND -  

AP2 GND -  

AP33 GND -  

B1 GND -  

B34 GND -  

C11 GND -  

C12 GND -  

C13 GND -  

C14 GND -  

C17 GND -  

C21 GND -  

C22 GND -  

C23 GND -  

C24 GND -  

C26 GND -  

C27 GND -  

C30 GND -  

C31 GND -  

C4 GND -  

C5 GND -  

C8 GND -  

C9 GND -  

D18 GND -  

E32 GND -  

E4 GND -  

F19 GND -  

G16 GND -  

G29 GND -  

G7 GND -  

H3 GND -  

H31 GND -  

J10 GND -  

J15 GND -  

J26 GND -  

K20 GND -  

K23 GND -  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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W33 PL42C 7  PL56C 7  

Y33 PL42D 7  PL56D 7  

W37 PL43A 7  PL57A 7  

Y37 PL43B 7  PL57B 7  

Y32 PL43C 7  PL57C 7  

AA32 PL43D 7  PL57D 7  

U38 PL46A 7  PL60A 7  

V38 PL46B 7  PL60B 7  

W34 PL46C 7  PL60C 7  

Y34 PL46D 7  PL60D 7  

T40 PL47A 7 PCLKT7_1 PL61A 7 PCLKT7_1

U40 PL47B 7 PCLKC7_1 PL61B 7 PCLKC7_1

AA33 PL47C 7 PCLKT7_3 PL61C 7 PCLKT7_3

AB33 PL47D 7 PCLKC7_3 PL61D 7 PCLKC7_3

R42 PL48A 7 PCLKT7_0 PL62A 7 PCLKT7_0

T42 PL48B 7 PCLKC7_0 PL62B 7 PCLKC7_0

AA34 PL48C 7 PCLKT7_2 PL62C 7 PCLKT7_2

AB34 PL48D 7 PCLKC7_2 PL62D 7 PCLKC7_2

U41 PL50A 6 PCLKT6_0 PL64A 6 PCLKT6_0

V41 PL50B 6 PCLKC6_0 PL64B 6 PCLKC6_0

V36 PL50C 6 PCLKT6_1 PL64C 6 PCLKT6_1

W36 PL50D 6 PCLKC6_1 PL64D 6 PCLKC6_1

U42 PL51A 6  PL65A 6  

V42 PL51B 6  PL65B 6  

AB31 PL51C 6 PCLKT6_3 PL65C 6 PCLKT6_3

AC31 PL51D 6 PCLKC6_3 PL65D 6 PCLKC6_3

W38 PL52A 6  PL66A 6  

Y38 PL52B 6  PL66B 6  

AA35 PL52C 6 PCLKT6_2 PL66C 6 PCLKT6_2

AB35 PL52D 6 PCLKC6_2 PL66D 6 PCLKC6_2

W39 PL55A 6  PL69A 6  

Y39 PL55B 6  PL69B 6  

AB32 PL55C 6 VREF1_6 PL69C 6 VREF1_6

AC32 PL55D 6  PL69D 6  

W40 PL56A 6  PL70A 6  

Y40 PL56B 6  PL70B 6  

AA36 PL56C 6  PL70C 6  

AB36 PL56D 6  PL70D 6  

W41 PL57A 6  PL71A 6  

Y41 PL57B 6  PL71B 6  

AA37 PL57C 6  PL71C 6  

AB37 PL57D 6  PL71D 6  

W42 PL59A 6  PL73A 6  

Y42 PL59B 6  PL73B 6  

AC33 PL59C 6  PL73C 6  

LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function
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AG38 NC -  PL95A 6  

AH38 NC -  PL95B 6  

AJ39 NC -  PL100A 6  

AK39 NC -  PL100B 6  

AL41 NC -  PL105A 6  

AM41 NC -  PL105B 6  

AN40 NC -  PL108A 6  

AM40 NC -  PL108B 6  

AM39 NC -  PL111A 6  

AN39 NC -  PL111B 6  

AR42 NC -  PL113A 6  

AT42 NC -  PL113B 6  

AT1 NC -  PR113B 3  

AR1 NC -  PR113A 3  

AN4 NC -  PR111B 3  

AM4 NC -  PR111A 3  

AM3 NC -  PR108B 3  

AN3 NC -  PR108A 3  

AM2 NC -  PR105B 3  

AL2 NC -  PR105A 3  

AK4 NC -  PR100B 3  

AJ4 NC -  PR100A 3  

AH5 NC -  PR95B 3  

AG5 NC -  PR95A 3  

P6 NC -  PR39B 2  

N6 NC -  PR39A 2  

L3 NC -  PR36B 2  

K3 NC -  PR36A 2  

M5 NC -  PR35A 2  

L4 NC -  PR32B 2  

K4 NC -  PR32A 2  

A2 GND -  GND -  

A41 GND -  GND -  

AA20 GND -  GND -  

AA23 GND -  GND -  

AA3 GND -  GND -  

AA39 GND -  GND -  

AB20 GND -  GND -  

AB23 GND -  GND -  

AB4 GND -  GND -  

AB40 GND -  GND -  

AC17 GND -  GND -  

AC19 GND -  GND -  

AC21 GND -  GND -  

AC22 GND -  GND -  

LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function
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Industrial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA115E-6FC1152I1 -6 Ceramic fcBGA  1152 IND 115.2

LFSC3GA115E-5FC1152I1 -5 Ceramic fcBGA  1152 IND 115.2

LFSC3GA115E-6FF1152I -6 Organic fcBGA  1152 IND 115.2

LFSC3GA115E-5FF1152I -5 Organic fcBGA  1152 IND 115.2

LFSC3GA115E-6FC1704I1 -6 Ceramic fcBGA  1704 IND 115.2

LFSC3GA115E-5FC1704I1 -5 Ceramic fcBGA  1704 IND 115.2

LFSC3GA115E-6FF1704I -6 Organic fcBGA  1704 IND 115.2

LFSC3GA115E-5FF1704I -5 Organic fcBGA  1704 IND 115.2

1. Converted to organic flip-chip BGA package per PCN #01A-10.

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA115EP1-6FC1152I1 -6 Ceramic fcBGA  1152 IND 115.2

LFSCM3GA115EP1-5FC1152I1 -5 Ceramic fcBGA  1152 IND 115.2

LFSCM3GA115EP1-6FF1152I -6 Organic fcBGA  1152 IND 115.2

LFSCM3GA115EP1-5FF1152I -5 Organic fcBGA  1152 IND 115.2

LFSCM3GA115EP1-6FC1704I1 -6 Ceramic fcBGA  1704 IND 115.2

LFSCM3GA115EP1-5FC1704I1 -5 Ceramic fcBGA  1704 IND 115.2

LFSCM3GA115EP1-6FF1704I -6 Organic fcBGA  1704 IND 115.2

LFSCM3GA115EP1-5FF1704I -5 Organic fcBGA  1704 IND 115.2

1. Converted to organic flip-chip BGA package per PCN #01A-10.

www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
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Lead-Free Packaging
Commercial

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA15E-7FN256C -7 Lead-Free fpBGA  256 COM 15.2 

LFSC3GA15E-6FN256C -6 Lead-Free fpBGA  256 COM 15.2 

LFSC3GA15E-5FN256C -5 Lead-Free fpBGA  256 COM 15.2 

LFSC3GA15E-7FN900C -7 Lead-Free fpBGA  900 COM 15.2 

LFSC3GA15E-6FN900C -6 Lead-Free fpBGA  900 COM 15.2 

LFSC3GA15E-5FN900C -5 Lead-Free fpBGA  900 COM 15.2 

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA15EP1-7FN256C -7 Lead-Free fpBGA  256 COM 15.2 

LFSCM3GA15EP1-6FN256C -6 Lead-Free fpBGA  256 COM 15.2 

LFSCM3GA15EP1-5FN256C -5 Lead-Free fpBGA  256 COM 15.2 

LFSCM3GA15EP1-7FN900C -7 Lead-Free fpBGA  900 COM 15.2 

LFSCM3GA15EP1-6FN900C -6 Lead-Free fpBGA  900 COM 15.2 

LFSCM3GA15EP1-5FN900C -5 Lead-Free fpBGA  900 COM 15.2 

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA25E-7FN900C -7 Lead-Free fpBGA  900 COM 25.4

LFSC3GA25E-6FN900C -6 Lead-Free fpBGA  900 COM 25.4

LFSC3GA25E-5FN900C -5 Lead-Free fpBGA  900 COM 25.4

LFSC3GA25E-7FFN1020C1 -7 Lead-Free Organic fcBGA 1020 COM 25.4

LFSC3GA25E-6FFN1020C1 -6 Lead-Free Organic fcBGA 1020 COM 25.4

LFSC3GA25E-5FFN1020C1 -5 Lead-Free Organic fcBGA 1020 COM 25.4

LFSC3GA25E-7FFAN1020C -7 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4

LFSC3GA25E-6FFAN1020C -6 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4

LFSC3GA25E-5FFAN1020C -5 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4

1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA25EP1-7FN900C -7 Lead-Free fpBGA  900 COM 25.4

LFSCM3GA25EP1-6FN900C -6 Lead-Free fpBGA  900 COM 25.4

LFSCM3GA25EP1-5FN900C -5 Lead-Free fpBGA  900 COM 25.4

LFSCM3GA25EP1-7FFN1020C1 -7 Lead-Free Organic fcBGA 1020 COM 25.4

LFSCM3GA25EP1-6FFN1020C1 -6 Lead-Free Organic fcBGA 1020 COM 25.4

LFSCM3GA25EP1-5FFN1020C1 -5 Lead-Free Organic fcBGA 1020 COM 25.4

LFSCM3GA25EP1-7FFAN1020C -7 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4

LFSCM3GA25EP1-6FFAN1020C -6 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4

LFSCM3GA25EP1-5FFAN1020C -5 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4

1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
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Commercial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA115EP1-6FCN1152C1 -6 Lead-Free Ceramic fcBGA 1152 COM 115.2

LFSCM3GA115EP1-5FCN1152C1 -5 Lead-Free Ceramic fcBGA 1152 COM 115.2

LFSCM3GA115EP1-6FFN1152C -6 Lead-Free Organic fcBGA 1152 COM 115.2

LFSCM3GA115EP1-5FFN1152C -5 Lead-Free Organic fcBGA 1152 COM 115.2

LFSCM3GA115EP1-6FCN1704C1 -6 Lead-Free Ceramic fcBGA 1704 COM 115.2

LFSCM3GA115EP1-5FCN1704C1 -5 Lead-Free Ceramic fcBGA 1704 COM 115.2

LFSCM3GA115EP1-6FFN1704C -6 Lead-Free Organic fcBGA 1704 COM 115.2

LFSCM3GA115EP1-5FFN1704C -5 Lead-Free Organic fcBGA 1704 COM 115.2

1. Converted to organic flip-chip BGA package per PCN #01A-10.

www.latticesemi.com/dynamic/view_document.cfm?document_id=36069

