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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 28750

Number of Logic Elements/Cells 115000

Total RAM Bits 7987200

Number of I/O 660

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 105°C (TJ)

Package / Case 1152-BBGA, FCBGA

Supplier Device Package 1152-FCBGA (35x35)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfscm3ga115ep1-6fcn1152i
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Table 1-1. LatticeSC Family Selection Guide1

The LatticeSCM devices add MACO-enabled IP functionality to the base LatticeSC devices. Table 1-2 shows the 
type and number of each pre-engineered IP core. 

Table 1-2. LatticeSCM Family

Introduction
The LatticeSC family of FPGAs combines a high-performance FPGA fabric, high-speed SERDES, high-perfor-
mance I/Os and large embedded RAM in a single industry leading architecture. This FPGA family is fabricated in a 
state of the art technology to provide one of the highest performing FPGAs in the industry.

This family of devices includes features to meet the needs of today’s communication network systems. These fea-
tures include SERDES with embedded advance PCS (Physical Coding sub-layer), up to 7.8 Mbits of sysMEM 
embedded block RAM, dedicated logic to support system level standards such as RAPIDIO, SPI4.2, SFI-4, UTO-
PIA, XGMII and CSIX. The devices in this family feature clock multiply, divide and phase shift PLLs, numerous 

Device SC15 SC25 SC40 SC80 SC115

LUT4s (K) 15 25 40 80 115

sysMEM Blocks (18Kb) 56 104 216 308 424

Embedded Memory (Mbits) 1.03 1.92 3.98 5.68 7.8

Max. Distributed Memory (Mbits) 0.24 0.41 0.65 1.28 1.84

Number of 3.8Gbps SERDES (Max.) 8 16 16 32 32

DLLs 12 12 12 12 12

Analog PLLs 8 8 8 8 8

MACO Blocks 4 6 10 10 12

Package I/O/SERDES Combinations (1mm ball pitch)

256-ball fpBGA (17 x 17mm) 139/4

900-ball fpBGA (31 x 31mm) 300/8 378/8

1020-ball fcBGA (33 x 33mm)2 476/16 562/16

1152-ball fcBGA (35 x 35mm)3 604/16 660/16 660/16

1704-ball fcBGA (42.5 x 42.5mm)3 904/32 942/32

1. The information in this preliminary data sheet is by definition not final and subject to change. Please consult the Lattice web site and your 
local Lattice sales office to ensure you have the latest information regarding the specifications for these products as you make critical 
design decisions.

2. Organic fcBGA converted to organic fcBGA revision 2 per PCN #02A-10.
3. Ceramic fcBGA converted to organic fcBGA per PCN #01A-10.

Device SCM15 SCM25 SCM40 SCM80 SCM115

flexiMAC Blocks
• 1GbE Mode
• 10GbE Mode
• PCI Express Mode

1 2 2 2 4

SPI4.2 Blocks 1 2 2 2 2

Memory Controller Blocks
• DDR/DDR2 DRAM Mode
• QDR II/II+ SRAM Mode
• RLDRAM I
• RLDRAM II CIO/SIO

1 2 2 2 2

Low-Speed CDR Blocks 0 0 2 2 2

PCI Express LTSSM (PHY) Blocks 1 0 2 2 2

Note: See each IP core user’s guide for more information about support for specific LatticeSCM devices.

www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
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toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-9 illustrates 
the DCS Block diagram.

Figure 2-9. DCS Block Diagram

Figure 2-10 shows timing waveforms for one of the DCS operating modes. The DCS block can be programmed to 
other modes. For more information on the DCS, please see details of additional technical documentation at the end 
of this data sheet.

Figure 2-10. DCS Waveforms

Clock Boosting
There are programmable delays available in the clock signal paths in the PFU, PIC and EBR blocks. These allow 
setup and clock-to-output times to be traded to meet critical timing without slowing the system clock. If this feature 
is enabled then the design tool automatically uses these delays to improve timing performance.

Global Set/Reset
There is a global set/reset (GSR) network on the device that is distributed to all FFs, PLLs, DLLs and other blocks 
on the device. This GSR network can operate in two modes:

a) asynchronous - no clock is required to get into or out of the reset state.

b) synchronous - The global GSR net is synchronized to a user selected clock. In this mode it continues to be 
asynchronous to get into the reset state, but is synchronous to get out of the reset state. This allows all reg-
isters on the device to become operational in the same clock period. The synchronous GSR goes out of 
reset in two cycles from the clock edge where the setup time of the FF was met (not from the GSR being 
released).

sysCLOCK Phase Locked Loops (PLLs)
The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated 
with it: input clock divider, feedback divider and two clock output dividers. The input divider is used to divide the 
input clock signal, while the feedback divider is used to multiply the input clock signal. 

DCS

CLK0

DCSOUTCLK1

SEL

CLK0

SEL

DCSOUT

CLK1
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Table 2-5. sysMEM Block Configurations

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

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

Single, Dual and Pseudo-Dual Port Modes
In all the sysMEM RAM modes the input data and address for the ports are registered at the input of the memory 
array. The output data of the memory is optionally registered at the output. A clock is required even in asynchro-
nous read mode.

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

1. Normal — data on the output appears only during a read cycle. During a write cycle, the data (at the current 
address) does not appear on the output.

2. Write Through — a copy of the input data appears at the output of the same port. 

FIFO Configuration
The FIFO has a write port with Data-in, WCE, WE and WCLK signals. There is a separate read port with Data-out, 
RCE, RE and RCLK signals. The FIFO internally generates Almost Full, Full, Almost Empty, and Empty Flags. The 
Full and Almost Full flags are registered with WCLK. The Empty and Almost Empty flags are registered with RCLK. 

Memory Mode Configurations

Single Port

16,384 x 1
 8,192 x 2
 4,096 x 4
 2,048 x 9

 1,024 x 18
 512 x 36

True Dual Port

16,384 x 1
 8,192 x 2
 4,096 x 4
 2,048 x 9

 1,024 x 18

Pseudo Dual Port

16,384 x 1
 8,192 x 2
 4,096 x 4
 2,048 x 9

 1,024 x 18
512 x 36

FIFO

16,384 x 1
 8,192 x 2
 4,096 x 4
 2,048 x 9

 1,024 x 18
512 x 36
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EBR Memory Timing Diagrams
Figure 3-6. Read Mode

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

Figure 3-7. Read Mode with Input Registers Only
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sysCLOCK PLL Timing
Over Recommended Operating Conditions

Parameter Description Conditions Min. Typ Max. Units

fIN Input Clock Frequency (CLKI, CLKFB)  2 — 1000 MHz

fOUT
Output Clock Frequency (CLKOP, 
CLKOS)  1.5625 — 1000 MHz

fVCO PLL VCO Frequency  100 — 1000 MHz

fPFD Phase Detector Input Frequency  2 — 700 MHz

AC Characteristics

tDT Output Clock Duty Cycle Default duty cycle selected 
(at 50% levels) 45 — 55 %

tOPJIT
1 Output Clock Period Jitter

2 MHz  fPFD  10 MHz — — 200 ps

fPFD > 10 MHz — — 100 ps

tCPJIT
1 Output Clock Cycle-to-Cycle Jitter — — 100 ps

tSKEW 
Output Clock-to-Clock Skew (Between 
Two Outputs with the Same Phase Set-
ting)

 — — 20 ps

tLOCK PLL Lock-in Time  — — 1 ms

tIPJIT Input Clock Period Jitter  — — ±250 ps

tHI Input Clock High Time At 80% level 350 — — ps

tLO Input Clock Low Time At 20% level 350 — — ps

tRSWA Analog Reset Signal Pulse Width  100 — — ns

tRSWD Digital Reset Signal Pulse Width  3 — — ns

tDEL Timeshift Delay Step Size  40 80 120 ps

tRANGE Timeshift Delay Range  — +/- 560 — ps

fSS Spread Spectrum Modulation Frequency  30 — 500 KHz

% Spread Percentage Downspread for SS Mode  0.5 — 1.5 %

VCO Clock Phase Adjustment Accuracy -5 — 5 °

1. Values are measured with FPGA logic active, no additional I/Os toggling and REFCLK total jitter = 30 ps
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PROBE_GND —
GND signal - Connected to internal VSS node. Can be used for feed-
back to control an external board power converter. Can be uncon-
nected if not used.

PLL and Clock Functions (Used as user-programmable I/O pins when not in use for PLL, DLL or clock pins.)

[LOC]_PLL[T, C]_FB_[A/B] I

PLL feedback input. Pull-ups are enabled on input pins during configu-
ration. [LOC] indicates the corner the PLL is located in: ULC (upper 
left), URC (upper right), LLC (lower left) and LRC (lower right). [T, C] 
indicates whether input is true or complement. [A, B] indicates PLL ref-
erence within the corner.

[LOC]_DLL[T, C]_FB_[C, D, E, F] I

DLL feedback input. Pull-ups are enabled on input pins during configu-
ration. [LOC] indicates the corner the DLL is located in: ULC (upper 
left), URC (upper right), LLC (lower left) and LRC (lower right). [T/C] 
indicates whether input is true or complement. [C, D, E, F] indicates 
DLL reference within a corner. Note: E and F are only available on the 
lower corners.

[LOC]_PLL[T, C]_IN[A/B] I

PLL reference clock input. Pull-ups are enabled on input pins during 
configuration. [LOC] indicates the corner the PLL is located in: ULC 
(upper left corner), URC (upper right corner), LLC (lower left corner) 
and LRC (lower right corner). [T, C] indicates whether input is true or 
complement.[A, B] indicates PLL reference within the corner.

[LOC]_DLL[T, C]_IN[C, D, E, F]  

DLL reference clock inputs. Pull-ups are enabled on input pins during 
configuration. [LOC] indicates the corner the DLL is located in: ULC 
(upper left corner), URC (upper right corner), LLC (lower left corner) 
and LRC (lower right corner). [T/C] indicates whether input is true or 
complement. [C, D, E, F] indicates DLL reference within a corner. 
Note: E and F are only available on the lower corners. PCKLxy_[0:3] 
can drive primary clocks, edge clocks, and CLKDIVs. PCLKxy_[4:7] 
can only drive edge clocks.

PCLKxy_z  
General clock inputs. x indicates whether T (true) or C (complement). 
y indicates the I/O bank the clock is associated with. z indicates the 
clock number within a bank.

Test and Programming (Dedicated pins. Pull-up is enabled on input pins during configuration.)

TMS I Test Mode Select input, used to control the 1149.1 state machine. 

TCK I Test Clock input pin, used to clock the 1149.1 state machine.

TDI I

Test Data in pin, used to load data into device using 1149.1 state 
machine. After power-up, this TAP port can be activated for configura-
tion by sending appropriate command. (Note: once a configuration 
port is selected it is locked. Another configuration port cannot be 
selected until the power-up sequence).

TDO O Output pin -Test Data out pin used to shift data out of device using 
1149.1. 

Configuration Pads (Dedicated pins. Used during sysCONFIG.)

M[3:0] I Mode pins used to specify configuration modes values latched on ris-
ing edge of INITN. 

INITN I/O Open Drain pin - Indicates the FPGA is ready to be configured. During 
configuration, a pull-up is enabled that will pull the I/O above 1.5V. 

PROGRAMN I Initiates configuration sequence when asserted low. This pin always 
has an active pull-up.

DONE I/O Open Drain pin - Indicates that the configuration sequence is com-
plete, and the startup sequence is in progress.

CCLK I/O Configuration Clock for configuring an FPGA in sysCONFIG mode.

Signal Descriptions (Cont.)
Signal Name I/O Description
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AG11 VCCIO5 -  VCCIO5 -  

AJ9 VCCIO5 -  VCCIO5 -  

AJ23 VCCIO4 -  VCCIO4 -  

AG20 VCCIO4 -  VCCIO4 -  

AJ26 VCCIO4 -  VCCIO4 -  

AG23 VCCIO4 -  VCCIO4 -  

AC29 VCCIO3 -  VCCIO3 -  

AA26 VCCIO3 -  VCCIO3 -  

Y28 VCCIO3 -  VCCIO3 -  

AA29 VCCIO3 -  VCCIO3 -  

G30 VCCIO2 -  VCCIO2 -  

J29 VCCIO2 -  VCCIO2 -  

K27 VCCIO2 -  VCCIO2 -  

N25 VCCIO2 -  VCCIO2 -  

F20 VCCIO1 -  VCCIO1 -  

C19 VCCIO1 -  VCCIO1 -  

C12 VCCIO1 -  VCCIO1 -  

F11 VCCIO1 -  VCCIO1 -  

H1 GND -  GND -  

L4 GND -  GND -  

M3 GND -  GND -  

N5 GND -  GND -  

K2 GND -  GND -  

M2 GND -  GND -  

P6 GND -  GND -  

G4 GND -  GND -  

H3 GND -  GND -  

AC2 GND -  GND -  

AA3 GND -  GND -  

AE1 GND -  GND -  

Y4 GND -  GND -  

AB4 GND -  GND -  

AA5 GND -  GND -  

AE6 GND -  GND -  

AE8 GND -  GND -  

AH5 GND -  GND -  

AG9 GND -  GND -  

AG6 GND -  GND -  

AF11 GND -  GND -  

AG12 GND -  GND -  

AJ10 GND -  GND -  

AK26 GND -  GND -  

AJ22 GND -  GND -  

AF20 GND -  GND -  

AJ25 GND -  GND -  

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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AA21 VCCAUX -  VCCAUX -  

AA22 VCCAUX -  VCCAUX -  

AB11 VCCAUX -  VCCAUX -  

AB12 VCCAUX -  VCCAUX -  

AB15 VCCAUX -  VCCAUX -  

AB16 VCCAUX -  VCCAUX -  

AB17 VCCAUX -  VCCAUX -  

AB18 VCCAUX -  VCCAUX -  

AB21 VCCAUX -  VCCAUX -  

AB22 VCCAUX -  VCCAUX -  

L11 VCCAUX -  VCCAUX -  

L12 VCCAUX -  VCCAUX -  

L14 VCCAUX -  VCCAUX -  

L15 VCCAUX -  VCCAUX -  

L18 VCCAUX -  VCCAUX -  

L19 VCCAUX -  VCCAUX -  

L21 VCCAUX -  VCCAUX -  

L22 VCCAUX -  VCCAUX -  

M11 VCCAUX -  VCCAUX -  

M12 VCCAUX -  VCCAUX -  

M21 VCCAUX -  VCCAUX -  

M22 VCCAUX -  VCCAUX -  

P11 VCCAUX -  VCCAUX -  

P22 VCCAUX -  VCCAUX -  

R11 VCCAUX -  VCCAUX -  

R22 VCCAUX -  VCCAUX -  

V11 VCCAUX -  VCCAUX -  

V22 VCCAUX -  VCCAUX -  

W11 VCCAUX -  VCCAUX -  

W22 VCCAUX -  VCCAUX -  

N11 VTT_2 2  VTT_2 2  

R10 VTT_2 2  VTT_2 2  

T11 VTT_3 3  VTT_3 3  

U11 VTT_3 3  VTT_3 3  

Y11 VTT_3 3  VTT_3 3  

AB13 VTT_4 4  VTT_4 4  

AB14 VTT_4 4  VTT_4 4  

AC15 VTT_4 4  VTT_4 4  

AB19 VTT_5 5  VTT_5 5  

AB20 VTT_5 5  VTT_5 5  

AC18 VTT_5 5  VTT_5 5  

T22 VTT_6 6  VTT_6 6  

U22 VTT_6 6  VTT_6 6  

Y22 VTT_6 6  VTT_6 6  

N22 VTT_7 7  VTT_7 7  

R23 VTT_7 7  VTT_7 7  

M17 VCC12 -  VCC12 -  

M16 VCC12 -  VCC12 -  

T12 VCC12 -  VCC12 -  

T21 VCC12 -  VCC12 -  

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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AJ9 PB78C 4  PB117C 4  

AJ8 PB78D 4  PB117D 4  

AP3 PB79A 4  PB119A 4  

AN3 PB79B 4  PB119B 4  

AF10 PB79C 4  PB119C 4  

AE10 PB79D 4  PB119D 4  

AL7 PB81A 4  PB121A 4  

AL6 PB81B 4  PB121B 4  

AK7 PB81C 4  PB121C 4  

AK6 PB81D 4  PB121D 4  

AN5 PB82A 4  PB123A 4  

AN4 PB82B 4  PB123B 4  

AH9 PB82C 4 VREF1_4 PB123C 4 VREF1_4

AH8 PB82D 4  PB123D 4  

AM3 PB83A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D PB124A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D

AM4 PB83B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB124B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D

AG9 PB83C 4  PB124C 4  

AG8 PB83D 4  PB124D 4  

AN2 PB85A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B PB125A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B

AM2 PB85B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B PB125B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B

AJ6 PB85C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C PB125C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C

AH6 PB85D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C PB125D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C

AF7 PROBE_VCC -  PROBE_VCC -  

AF8 PROBE_GND -  PROBE_GND -  

AG7 PR71D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A PR95D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A

AG6 PR71C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A PR95C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A

AL4 PR71B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E PR95B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E

AL3 PR71A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E PR95A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E

AD10 PR70D 3  PR94D 3  

AD9 PR70C 3  PR94C 3  

AH4 PR70B 3  PR94B 3  

AJ4 PR70A 3  PR94A 3  

AK5 PR69D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F PR93D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F

AJ5 PR69C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F PR93C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F

AM1 PR69B 3  PR93B 3  

AL1 PR69A 3  PR93A 3  

AH5 PR67D 3  PR91D 3  

AG5 PR67C 3  PR91C 3  

AL2 PR67B 3  PR91B 3  

AK2 PR67A 3  PR91A 3  

AB9 PR66D 3  PR90D 3  

AC9 PR66C 3  PR90C 3  

AH1 PR66B 3  PR90B 3  

AG1 PR66A 3  PR90A 3  

AE8 PR65D 3 VREF2_3 PR89D 3 VREF2_3

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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AL11 GND -  GND -  

AL17 GND -  GND -  

AL21 GND -  GND -  

AL27 GND -  GND -  

AL5 GND -  GND -  

AM14 GND -  GND -  

AM18 GND -  GND -  

AM24 GND -  GND -  

AM30 GND -  GND -  

AM8 GND -  GND -  

AN1 GND -  GND -  

AN34 GND -  GND -  

AP2 GND -  GND -  

AP33 GND -  GND -  

B1 GND -  GND -  

B34 GND -  GND -  

C11 GND -  GND -  

C12 GND -  GND -  

C13 GND -  GND -  

C14 GND -  GND -  

C17 GND -  GND -  

C21 GND -  GND -  

C22 GND -  GND -  

C23 GND -  GND -  

C24 GND -  GND -  

C26 GND -  GND -  

C27 GND -  GND -  

C30 GND -  GND -  

C31 GND -  GND -  

C4 GND -  GND -  

C5 GND -  GND -  

C8 GND -  GND -  

C9 GND -  GND -  

D18 GND -  GND -  

E32 GND -  GND -  

E4 GND -  GND -  

F19 GND -  GND -  

G16 GND -  GND -  

G29 GND -  GND -  

G7 GND -  GND -  

H3 GND -  GND -  

H31 GND -  GND -  

J10 GND -  GND -  

J15 GND -  GND -  

J26 GND -  GND -  

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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AN15 PB89A 4 PCLKT4_2

AN14 PB89B 4 PCLKC4_2

AE16 PB89C 4 PCLKT4_7

AD16 PB89D 4 PCLKC4_7

AK15 PB90A 4 PCLKT4_1

AK14 PB90B 4 PCLKC4_1

AG15 PB90C 4 PCLKT4_6

AG14 PB90D 4 PCLKC4_6

AM13 PB91A 4 PCLKT4_0

AM12 PB91B 4 PCLKC4_0

AJ12 PB91C 4 VREF2_4

AJ11 PB91D 4  

AL13 PB93A 4 PCLKT4_5

AL12 PB93B 4 PCLKC4_5

AH12 PB93C 4  

AH11 PB93D 4  

AN13 PB94A 4 PCLKT4_3

AN12 PB94B 4 PCLKC4_3

AD14 PB94C 4 PCLKT4_4

AD15 PB94D 4 PCLKC4_4

AP13 PB87A 4  

AP12 PB87B 4  

AK13 PB87C 4  

AK12 PB87D 4  

AP11 PB97A 4  

AP10 PB97B 4  

AN11 PB113A 4  

AN10 PB113B 4  

AF14 PB113C 4  

AF13 PB113D 4  

AM10 PB115A 4  

AM9 PB115B 4  

AE14 PB115C 4  

AE13 PB115D 4  

AP9 PB118A 4  

AP8 PB118B 4  

AK11 PB118C 4  

AK10 PB118D 4  

AL10 PB121A 4  

AL9 PB121B 4  

AF12 PB121C 4  

AF11 PB121D 4  

AN9 PB123A 4  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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L5 PR38B 2  

K5 PR38A 2  

G2 PR34B 2  

F2 PR34A 2  

F1 PR30B 2  

E1 PR30A 2  

A2 GND -  

A33 GND -  

AA15 GND -  

AA20 GND -  

AA32 GND -  

AA4 GND -  

AB28 GND -  

AB6 GND -  

AC11 GND -  

AC18 GND -  

AC25 GND -  

AD23 GND -  

AD3 GND -  

AD31 GND -  

AE12 GND -  

AE15 GND -  

AE29 GND -  

AE7 GND -  

AE9 GND -  

AF20 GND -  

AF26 GND -  

AG32 GND -  

AG4 GND -  

AH13 GND -  

AH19 GND -  

AH25 GND -  

AH7 GND -  

AJ10 GND -  

AJ16 GND -  

AJ22 GND -  

AJ28 GND -  

AK3 GND -  

AK31 GND -  

AL11 GND -  

AL17 GND -  

AL21 GND -  

AL27 GND -  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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K26 GND -  

K28 GND -  

K6 GND -  

K9 GND -  

L12 GND -  

L32 GND -  

L4 GND -  

M10 GND -  

M17 GND -  

M24 GND -  

N29 GND -  

N7 GND -  

P15 GND -  

P20 GND -  

P3 GND -  

P31 GND -  

R10 GND -  

R14 GND -  

R16 GND -  

R19 GND -  

R21 GND -  

R26 GND -  

T15 GND -  

T17 GND -  

T18 GND -  

T20 GND -  

T28 GND -  

T6 GND -  

U16 GND -  

U19 GND -  

U23 GND -  

U32 GND -  

U4 GND -  

V12 GND -  

V16 GND -  

V19 GND -  

V3 GND -  

V31 GND -  

W15 GND -  

W17 GND -  

W18 GND -  

W20 GND -  

W29 GND -  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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AF40 PL76A 6  PL90A 6  

AG40 PL76B 6  PL90B 6  

AG36 PL76C 6  PL90C 6  

AH36 PL76D 6 DIFFR_6 PL90D 6 DIFFR_6

AF39 PL77A 6  PL91A 6  

AG39 PL77B 6  PL91B 6  

AF29 PL77C 6  PL91C 6  

AG29 PL77D 6  PL91D 6  

AH42 PL78A 6  PL92A 6  

AG42 PL78B 6  PL92B 6  

AG35 PL78C 6  PL92C 6  

AH35 PL78D 6  PL92D 6  

AG41 PL80A 6  PL94A 6  

AH41 PL80B 6  PL94B 6  

AG34 PL80C 6  PL94C 6  

AH34 PL80D 6  PL94D 6  

AJ42 PL81A 6  PL96A 6  

AK42 PL81B 6  PL96B 6  

AG33 PL81C 6  PL96C 6  

AH33 PL81D 6  PL96D 6  

AJ41 PL82A 6  PL98A 6  

AK41 PL82B 6  PL98B 6  

AJ37 PL82C 6  PL98C 6  

AK37 PL82D 6  PL98D 6  

AJ40 PL84A 6  PL99A 6  

AK40 PL84B 6  PL99B 6  

AJ34 PL84C 6  PL99C 6  

AK34 PL84D 6  PL99D 6  

AJ38 PL85A 6  PL103A 6  

AK38 PL85B 6  PL103B 6  

AH32 PL85C 6  PL103C 6  

AJ32 PL85D 6  PL103D 6  

AL42 PL86A 6  PL104A 6  

AM42 PL86B 6  PL104B 6  

AK36 PL86C 6  PL104C 6  

AL36 PL86D 6  PL104D 6  

AL38 PL89A 6  PL107A 6  

AM38 PL89B 6  PL107B 6  

AJ33 PL89C 6  PL107C 6  

AK33 PL89D 6 VREF2_6 PL107D 6 VREF2_6

AN42 PL90A 6  PL109A 6  

AP42 PL90B 6  PL109B 6  

AH31 PL90C 6  PL109C 6  

AJ31 PL90D 6  PL109D 6  

AN41 PL91A 6  PL112A 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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C3 GND -  GND -  

C30 GND -  GND -  

C33 GND -  GND -  

C35 GND -  GND -  

C36 GND -  GND -  

C39 GND -  GND -  

C4 GND -  GND -  

C40 GND -  GND -  

C7 GND -  GND -  

C8 GND -  GND -  

D15 GND -  GND -  

D21 GND -  GND -  

D25 GND -  GND -  

D31 GND -  GND -  

F4 GND -  GND -  

F40 GND -  GND -  

G11 GND -  GND -  

G17 GND -  GND -  

G26 GND -  GND -  

G32 GND -  GND -  

H14 GND -  GND -  

H20 GND -  GND -  

H23 GND -  GND -  

H29 GND -  GND -  

H35 GND -  GND -  

H8 GND -  GND -  

J3 GND -  GND -  

J39 GND -  GND -  

L16 GND -  GND -  

L27 GND -  GND -  

L36 GND -  GND -  

L7 GND -  GND -  

M19 GND -  GND -  

M24 GND -  GND -  

M4 GND -  GND -  

M40 GND -  GND -  

N12 GND -  GND -  

N31 GND -  GND -  

P35 GND -  GND -  

P8 GND -  GND -  

R15 GND -  GND -  

R28 GND -  GND -  

R3 GND -  GND -  

R39 GND -  GND -  

T11 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)  

LFSCM3GA40EP1-6FFN1020I1 -6  Lead-Free Organic fcBGA 1020 IND 40.4  

LFSCM3GA40EP1-5FFN1020I1 -5  Lead-Free Organic fcBGA 1020 IND 40.4  

LFSCM3GA40EP1-6FFAN1020I -6  Lead-Free Organic fcBGA Revision 2 1020 IND 40.4  

LFSCM3GA40EP1-5FFAN1020I -5  Lead-Free Organic fcBGA Revision 2 1020 IND 40.4  

LFSCM3GA40EP1-6FCN1152I2 -6  Lead-Free Ceramic fcBGA 1152 IND 40.4  

LFSCM3GA40EP1-5FCN1152I2 -5  Lead-Free Ceramic fcBGA 1152 IND 40.4  

LFSCM3GA40EP1-6FFN1152I -6  Lead-Free Organic fcBGA 1152 IND 40.4  

LFSCM3GA40EP1-5FFN1152I -5  Lead-Free Organic fcBGA 1152 IND 40.4  

1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.
2. Converted to organic flip-chip BGA package per PCN #01A-10.

Part Number  Grade  Package  Balls  Temp.  LUTs (K)  

LFSC3GA80E-6FCN1152I1 -6  Lead-Free Ceramic fcBGA 1152 IND  80.1

LFSC3GA80E-5FCN1152I1 -5  Lead-Free Ceramic fcBGA 1152 IND  80.1

LFSC3GA80E-6FFN1152I -6  Lead-Free Organic fcBGA 1152 IND  80.1

LFSC3GA80E-5FFN1152I -5  Lead-Free Organic fcBGA 1152 IND  80.1

LFSC3GA80E-6FCN1704I1 -6  Lead-Free Ceramic fcBGA 1704 IND  80.1

LFSC3GA80E-5FCN1704I1 -5  Lead-Free Ceramic fcBGA 1704 IND  80.1

LFSC3GA80E-6FFN1704I -6  Lead-Free Organic fcBGA 1704 IND  80.1

LFSC3GA80E-5FFN1704I -5  Lead-Free Organic fcBGA 1704 IND  80.1

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

Part Number  Grade  Package  Balls  Temp.  LUTs (K)  

LFSCM3GA80EP1-6FCN1152I1 -6  Lead-Free Ceramic fcBGA 1152 IND 80.1

LFSCM3GA80EP1-5FCN1152I1 -5  Lead-Free Ceramic fcBGA 1152 IND 80.1

LFSCM3GA80EP1-6FFN1152I -6  Lead-Free Organic fcBGA 1152 IND 80.1

LFSCM3GA80EP1-5FFN1152I -5  Lead-Free Organic fcBGA 1152 IND 80.1

LFSCM3GA80EP1-6FCN1704I1 -6  Lead-Free Ceramic fcBGA 1704 IND 80.1

LFSCM3GA80EP1-5FCN1704I1 -5  Lead-Free Ceramic fcBGA 1704 IND 80.1

LFSCM3GA80EP1-6FFN1704I -6  Lead-Free Organic fcBGA 1704 IND 80.1

LFSCM3GA80EP1-5FFN1704I -5  Lead-Free Organic fcBGA 1704 IND 80.1

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

www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069


5-15

Ordering Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

Industrial, Cont.

Part Number  Grade  Package  Balls  Temp.  LUTs (K)

LFSC3GA115E-6FCN1152I1 -6  Lead-Free Ceramic fcBGA 1152 IND 115.2

LFSC3GA115E-5FCN1152I1 -5  Lead-Free Ceramic fcBGA 1152 IND 115.2

LFSC3GA115E-6FFN1152I -6  Lead-Free Organic fcBGA 1152 IND 115.2

LFSC3GA115E-5FFN1152I -5  Lead-Free Organic fcBGA 1152 IND 115.2

LFSC3GA115E-6FCN1704I1 -6  Lead-Free Ceramic fcBGA 1704 IND 115.2

LFSC3GA115E-5FCN1704I1 -5  Lead-Free Ceramic fcBGA 1704 IND 115.2

LFSC3GA115E-6FFN1704I -6  Lead-Free Organic fcBGA 1704 IND 115.2

LFSC3GA115E-5FFN1704I -5  Lead-Free 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)

LFSCM3GA115EP1-6FCN1152I1 -6 Lead-Free Ceramic fcBGA 1152 IND 115.2

LFSCM3GA115EP1-5FCN1152I1 -5 Lead-Free Ceramic fcBGA 1152 IND 115.2

LFSCM3GA115EP1-6FFN1152I -6 Lead-Free Organic fcBGA 1152 IND 115.2

LFSCM3GA115EP1-5FFN1152I -5 Lead-Free Organic fcBGA 1152 IND 115.2

LFSCM3GA115EP1-6FCN1704I1 -6 Lead-Free Ceramic fcBGA 1704 IND 115.2

LFSCM3GA115EP1-5FCN1704I1 -5 Lead-Free Ceramic fcBGA 1704 IND 115.2

LFSCM3GA115EP1-6FFN1704I -6 Lead-Free Organic fcBGA 1704 IND 115.2

LFSCM3GA115EP1-5FFN1704I -5 Lead-Free 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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