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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 20000

Number of Logic Elements/Cells 80000

Total RAM Bits 5816320

Number of I/O 904

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 1704-BCBGA, FCBGA

Supplier Device Package 1704-CFCBGA (42.5x42.5)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfscm3ga80ep1-6fc1704c

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/lfscm3ga80ep1-6fc1704c-4495055
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array
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Figure 2-7. Edge Clock Resources

Precision Clock Divider
Each set of edge clocks has four high-speed dividers associated with it. These are intended for generating a slower 
speed system clock from the high-speed edge clock. The block operates in a DIV2 or DIV4 mode and maintains a 
known phase relationship between the divided down clock and high-speed clock based on the release of its reset 
signal. The clock dividers can be fed from selected PIOs, PLLs and routing. The clock divider outputs serve as pri-
mary clock sources. This circuit also generates an edge local set/reset (ELSR) signal which is fed to the PIOs via 
the edge clock network and is used for the rest of the I/O gearing logic.

Figure 2-8. Clock Divider Circuit

Dynamic Clock Select (DCS)
The DCS is a global clock buffer with smart multiplexer functions. It takes two independent input clock sources and 
outputs a clock signal without any glitches or runt pulses. This is achieved irrespective of where the select signal is 
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Internal Logic Analyzer Capability (ispTRACY) 
All LatticeSC devices support an internal logic analyzer diagnostic feature. The diagnostic features provide capabil-
ities similar to an external logic analyzer, such as programmable event and trigger condition and deep trace mem-
ory. This feature is enabled by Lattice’s ispTRACY. The ispTRACY utility is added into the user design at compile 
time. For additional detail refer to technical information at the end of the data sheet.

Temperature Sensing
Lattice provides a way to monitor the die temperature by using a temperature-sensing diode that is designed into 
every LatticeSC device. The difference in VBE of the diode at two different forward currents varies with temperature. 
This relationship is shown in Figure 2-33. The accuracy of the temperature-sensing diode is typically +/- 10°C.

On packages that include PROBE_GND, the most accurate measurements will occur between the TEMP pin and 
the PROBE_GND pin. On packages that do not include PROBE_GND, measurements should be made between 
the TEMP pin and board ground.

This temperature-sensing diode is designed to work with an external temperature sensor such as the Maxim 
1617A. The Maxim 1617A is configured to measure difference in VBE (of the temperature-sensing diode) at 10µA 
and at 100µA. This difference in VBE voltage varies with temperature at approximately 1.64 mV/°C. A typical device 
with a 85°C junction temperature will measure approximately 593mV. For additional detail refer to TN1115, Tem-
perature Sensing Diode in LatticeSC Devices.

Figure 2-33. Sensing Diode Typical Characteristics

Oscillator
Every LatticeSC device has an internal CMOS oscillator, which is used as a master serial clock for configuration 
and is also available as a potential general purpose clock (MCK) for the FPGA core. There is a K divider (divide by 
2/4/8/16/32/64/128) available with this oscillator to get lower MCK frequencies. This clock is available as a general 
purpose clock signal to the software routing tool. For additional detail refer to technical information at the end of the 
data sheet.
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PURESPEED I/O Recommended Operating Conditions
VCCIO (V) VREF (V)

Standard Min. Typ. Max. Min. Typ. Max.

LVCMOS 33 3.135 3.3 3.465 — — —

LVCMOS 25 2.375 2.5 2.625 — — —

LVCMOS 18 1.71 1.8 1.89 — — —

LVCMOS 15 1.425 1.5 1.575 — — —

LVCMOS 12 1.14 1.2 1.26 — — —

LVTTL 3.135 3.3 3.465 — — —

PCI33 3.135 3.3 3.465 — — —

PCIX33 3.135 3.3 3.465 — — —

PCIX15 1.425 1.5 1.575 0.49VCCIO 0.5VCCIO 0.51VCCIO

AGP1X33 3.135 3.3 3.465 — — —

AGP2X33 3.135 3.3 3.465 0.39VCCIO 0.4VCCIO 0.41VCCIO

SSTL18_I, II3 1.71 1.8 1.89 0.833 0.9 0.969

SSTL25_I, II3 2.375 2.5 2.625 1.15 1.25 1.35

SSTL33_I, II3 3.135 3.3 3.465 1.3 1.5 1.7

HSTL15_I, II3 1.425 1.5 1.575 0.68 0.75 0.9

HSTL15_III1, 3 and IV1, 3 1.425 1.5 1.575 0.68 0.9 0.9

HSTL 18_I3, II3 1.71 1.8 1.89 0.816 0.9 1.08

HSTL 18_ III1, 3, IV1, 3 1.71 1.8 1.89 0.816 1.08 1.08

GTL121, 3, GTLPLUS151, 3 — — — 0.882 1.0 1.122

LVDS — — — — — —

Mini-LVDS — — — — — —

RSDS — — — — — —

LVPECL33 (outputs)2 3.135 3.3 3.465 — — —

LVPECL33 (inputs)2, 4 —  2.5 — — — —

BLVDS252, 3 2.375 2.5 2.625 — — —

MLVDS252, 3 2.375 2.5 2.625 — — —

SSTL18D_I3, II3 1.71 1.8 1.89 — — —

SSTL25D_I3, II3 2.375 2.5 2.625 — — —

SSTL33D_I3, II3 3.135 3.3 3.465 — — —

HSTL15D_I3, II3 1.425 1.5 1.575 — — —

HSTL18D_I3, II3 1.71 1.8 1.89 — — —

1. Input only. 
2. Inputs on chip. Outputs are implemented with the addition of external resisters.
3. Input for this standard does not depend on the value of VCCIO.
4. Inputs for this standard cannot be in 3.3V VCCIO banks ( 2.5V only).
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RSDS
Over Recommended Operating Conditions

Parameter Symbol Description Min. Typ. Max. Units

VOD Output voltage, differential, RT = 100 ohms 100 200 600 mV

VOS Output voltage, common mode 0.5 1.2 1.5 V

IRSDS Differential driver output current 1 2 6 mA

VTHD Input voltage differential 100 — — mV

VCM Input common mode voltage 0.3 — 1.5 V

TR, TF Output rise and fall times, 20% to 80% — 500 — ps

TODUTY Output clock duty cycle 45 50 55 %

Note: Data is for 2mA drive. Other differential driver current options are available.
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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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D14 PT15B 1 A15/MPI_ADDR29 PT25B 1 A15/MPI_ADDR29

D13 PT15A 1 A17/MPI_ADDR31 PT25A 1 A17/MPI_ADDR31

F12 PT13D 1 A19/MPI_TSIZ1 PT24D 1 A19/MPI_TSIZ1

F13 PT13C 1 A20/MPI_BDIP PT24C 1 A20/MPI_BDIP

B12 PT11B 1 A18/MPI_TSIZ0 PT24B 1 A18/MPI_TSIZ0

B11 PT11A 1 MPI_TEA PT24A 1 MPI_TEA

E12 PT10D 1 D14/MPI_DATA14 PT23D 1 D14/MPI_DATA14

D12 PT10C 1 DP1/MPI_PAR1 PT23C 1 DP1/MPI_PAR1

G10 PT9B 1 A21/MPI_BURST PT23B 1 A21/MPI_BURST

G9 PT9A 1 D15/MPI_DATA15 PT23A 1 D15/MPI_DATA15

C10 A_VDDIB3_L -  A_VDDIB3_L -  

E9 VCC12 -  VCC12 -  

B10 A_HDINP3_L - PCS 360 CH 3 IN P A_HDINP3_L - PCS 360 CH 3 IN P

B9 A_HDINN3_L - PCS 360 CH 3 IN N A_HDINN3_L - PCS 360 CH 3 IN N

A10 A_HDOUTP3_L - PCS 360 CH 3 OUT P A_HDOUTP3_L - PCS 360 CH 3 OUT P

D9 VCC12 -  VCC12 -  

A9 A_HDOUTN3_L - PCS 360 CH 3 OUT N A_HDOUTN3_L - PCS 360 CH 3 OUT N

C9 A_VDDOB3_L -  A_VDDOB3_L -  

A8 A_HDOUTN2_L - PCS 360 CH 2 OUT N A_HDOUTN2_L - PCS 360 CH 2 OUT N

C8 A_VDDOB2_L -  A_VDDOB2_L -  

A7 A_HDOUTP2_L - PCS 360 CH 2 OUT P A_HDOUTP2_L - PCS 360 CH 2 OUT P

E8 VCC12 -  VCC12 -  

B8 A_HDINN2_L - PCS 360 CH 2 IN N A_HDINN2_L - PCS 360 CH 2 IN N

B7 A_HDINP2_L - PCS 360 CH 2 IN P A_HDINP2_L - PCS 360 CH 2 IN P

C7 A_VDDIB2_L -  A_VDDIB2_L -  

D8 VCC12 -  VCC12 -  

C6 A_VDDIB1_L -  A_VDDIB1_L -  

E7 VCC12 -  VCC12 -  

B6 A_HDINP1_L - PCS 360 CH 1 IN P A_HDINP1_L - PCS 360 CH 1 IN P

B5 A_HDINN1_L - PCS 360 CH 1 IN N A_HDINN1_L - PCS 360 CH 1 IN N

A6 A_HDOUTP1_L - PCS 360 CH 1 OUT P A_HDOUTP1_L - PCS 360 CH 1 OUT P

D7 VCC12 -  VCC12 -  

A5 A_HDOUTN1_L - PCS 360 CH 1 OUT N A_HDOUTN1_L - PCS 360 CH 1 OUT N

C5 A_VDDOB1_L -  A_VDDOB1_L -  

A4 A_HDOUTN0_L - PCS 360 CH 0 OUT N A_HDOUTN0_L - PCS 360 CH 0 OUT N

C4 A_VDDOB0_L -  A_VDDOB0_L -  

A3 A_HDOUTP0_L - PCS 360 CH 0 OUT P A_HDOUTP0_L - PCS 360 CH 0 OUT P

E6 VCC12 -  VCC12 -  

B4 A_HDINN0_L - PCS 360 CH 0 IN N A_HDINN0_L - PCS 360 CH 0 IN N

B3 A_HDINP0_L - PCS 360 CH 0 IN P A_HDINP0_L - PCS 360 CH 0 IN P

C3 A_VDDIB0_L -  A_VDDIB0_L -  

D6 VCC12 -  VCC12 -  

L5 NC -  PL21A 7  

M5 NC -  PL21B 7  

G2 NC -  PL20A 7  

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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P32 PL30A 6  PL39A 6  

P31 PL30B 6  PL39B 6  

R28 PL30C 6 PCLKT6_3 PL39C 6 PCLKT6_3

T28 PL30D 6 PCLKC6_3 PL39D 6 PCLKC6_3

R30 PL31A 6  PL40A 6  

R29 PL31B 6  PL40B 6  

T25 PL31C 6 PCLKT6_2 PL40C 6 PCLKT6_2

T26 PL31D 6 PCLKC6_2 PL40D 6 PCLKC6_2

R31 PL34A 6  PL43A 6  

R32 PL34B 6  PL43B 6  

U23 PL34C 6 VREF1_6 PL43C 6 VREF1_6

U24 PL34D 6  PL43D 6  

T31 PL35A 6  PL44A 6  

T32 PL35B 6  PL44B 6  

T27 PL35C 6  PL44C 6  

U28 PL35D 6  PL44D 6  

U32 PL36A 6  PL45A 6  

U31 PL36B 6  PL45B 6  

U26 PL36C 6  PL45C 6  

U25 PL36D 6  PL45D 6  

V32 PL38A 6  PL47A 6  

V31 PL38B 6  PL47B 6  

V24 PL38C 6  PL47C 6  

V23 PL38D 6  PL47D 6  

V29 PL39A 6  PL48A 6  

V30 PL39B 6  PL48B 6  

U27 PL39C 6  PL48C 6  

V28 PL39D 6  PL48D 6  

W30 PL40A 6  PL49A 6  

W29 PL40B 6  PL49B 6  

V25 PL40C 6  PL49C 6  

W26 PL40D 6  PL49D 6  

W31 PL42A 6  PL51A 6  

Y31 PL42B 6  PL51B 6  

W27 PL42C 6  PL51C 6  

Y27 PL42D 6 DIFFR_6 PL51D 6 DIFFR_6

W28 PL43A 6  PL52A 6  

Y28 PL43B 6  PL52B 6  

Y26 PL43C 6  PL52C 6  

W25 PL43D 6  PL52D 6  

W32 PL44A 6  PL53A 6  

Y32 PL44B 6  PL53B 6  

AB28 PL44C 6  PL53C 6  

AA28 PL44D 6  PL53D 6  

AB32 PL47A 6  PL60A 6  

AA32 PL47B 6  PL60B 6  

AB27 PL47C 6  PL60C 6  

AC27 PL47D 6  PL60D 6  

AD31 PL48A 6  PL61A 6  

AC31 PL48B 6  PL61B 6  

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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AB3 NC -  PR58B 3  

AB4 NC -  PR58A 3  

AG4 NC -  PR57D 3  

AG3 NC -  PR57C 3  

AA2 NC -  PR57B 3  

AB2 NC -  PR57A 3  

AA3 NC -  PR56B 3  

AA4 NC -  PR56A 3  

L5 NC -  PR22D 2  

L6 NC -  PR22C 2  

M2 NC -  PR34B 2  

L2 NC -  PR34A 2  

L3 NC -  PR31B 2  

M3 NC -  PR31A 2  

L4 NC -  PR30B 2  

M4 NC -  PR30A 2  

P7 NC -  PR29D 2  

P8 NC -  PR29C 2  

K1 NC -  PR29B 2  

K2 NC -  PR29A 2  

N6 NC -  PR27D 2  

N7 NC -  PR27C 2  

J2 NC -  PR27B 2  

J1 NC -  PR27A 2  

N5 NC -  PR26D 2  

M5 NC -  PR26C 2  

H3 NC -  PR26B 2  

J3 NC -  PR26A 2  

A5 VDDAX25_R -  VDDAX25_R -  

A28 VDDAX25_L -  VDDAX25_L -  

AJ25 NC -  PB21A 5  

AK25 NC -  PB21B 5  

AF20 NC -  PB27C 5  

AG6 NC -  PB62C 4  

AM7 NC -  PB66A 4  

AL7 NC -  PB66B 4  

AD13 NC -  PB66C 4  

AC13 NC -  PB66D 4  

AC20 NC -  PB22C 5  

AD20 NC -  PB22D 5  

AM9 NC -  PB61A 4  

AM8 NC -  PB61B 4  

AF13 NC -  PB61C 4  

AE13 NC -  PB61D 4  

E30 VCC12 -  VCC12 -  

E29 VCC12 -  VCC12 -  

E27 VCC12 -  VCC12 -  

E26 VCC12 -  VCC12 -  

E25 VCC12 -  VCC12 -  

E24 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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L1 PR31A 2  PR43A 2  

T10 PR30D 2  PR42D 2  

U10 PR30C 2  PR42C 2  

N2 PR30B 2  PR42B 2  

M2 PR30A 2  PR42A 2  

R11 PR29D 2  PR37D 2  

P11 PR29C 2  PR37C 2  

N4 PR29B 2  PR37B 2  

M4 PR29A 2  PR37A 2  

N5 PR27D 2  PR35D 2  

M5 PR27C 2  PR35C 2  

L2 PR27B 2  PR35B 2  

K2 PR27A 2  PR35A 2  

P8 PR26D 2  PR33D 2  

N8 PR26C 2  PR33C 2  

J2 PR26B 2  PR33B 2  

H2 PR26A 2  PR33A 2  

M6 PR25D 2  PR31D 2  

L6 PR25C 2  PR31C 2  

K3 PR25B 2  PR31B 2  

J3 PR25A 2  PR31A 2  

M8 PR23D 2 DIFFR_2 PR29D 2 DIFFR_2

L8 PR23C 2 VREF1_2 PR29C 2 VREF1_2

K4 PR23B 2  PR29B 2  

J4 PR23A 2  PR29A 2  

M7 PR22D 2  PR21D 2  

L7 PR22C 2  PR21C 2  

J5 PR22B 2  PR21B 2  

H5 PR22A 2  PR21A 2  

N9 PR21D 2  PR20D 2  

P9 PR21C 2  PR20C 2  

G3 PR21B 2  PR20B 2  

F3 PR21A 2  PR20A 2  

J6 PR18D 2 VREF2_2 PR18D 2 VREF2_2

H6 PR18C 2  PR18C 2  

E2 PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C

D2 PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C

P10 PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A

N10 PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A

G4 PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D

F4 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D

J7 PR16D 2  PR16D 2  

H7 PR16C 2  PR16C 2  

G5 PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B

F5 PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B

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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C32 VCC12 -  VCC12 -  

E34 NC -  PL22A 7  

F34 NC -  PL22B 7  

F33 NC -  PL24A 7  

G33 NC -  PL24B 7  

K30 NC -  PL25A 7  

L30 NC -  PL25B 7  

G34 NC -  PL26A 7  

H34 NC -  PL26B 7  

M32 NC -  PL39A 7  

N32 NC -  PL39B 7  

P28 NC -  PL39C 7  

R28 NC -  PL39D 7  

J34 NC -  PL41A 7  

K34 NC -  PL41B 7  

P30 NC -  PL41C 7  

R30 NC -  PL41D 7  

W34 NC -  PL59A 6  

Y34 NC -  PL59B 6  

W32 NC -  PL61A 6  

Y32 NC -  PL61B 6  

AA34 NC -  PL64A 6  

AB34 NC -  PL64B 6  

AC34 NC -  PL67A 6  

AD34 NC -  PL67B 6  

Y30 NC -  PL68A 6  

AA30 NC -  PL68B 6  

AB33 NC -  PL69A 6  

AC33 NC -  PL69B 6  

AC2 NC -  PR69B 3  

AB2 NC -  PR69A 3  

AA5 NC -  PR68B 3  

Y5 NC -  PR68A 3  

AD1 NC -  PR67B 3  

AC1 NC -  PR67A 3  

AB1 NC -  PR64B 3  

AA1 NC -  PR64A 3  

Y3 NC -  PR61B 3  

W3 NC -  PR61A 3  

Y1 NC -  PR59B 3  

W1 NC -  PR59A 3  

R5 NC -  PR41D 2  

P5 NC -  PR41C 2  

K1 NC -  PR41B 2  

J1 NC -  PR41A 2  

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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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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AD33 PL59D 6  PL73D 6  

AA38 PL60A 6  PL74A 6  

AB38 PL60B 6  PL74B 6  

AC29 PL60C 6  PL74C 6  

AD29 PL60D 6  PL74D 6  

AA41 PL61A 6  PL75A 6  

AB41 PL61B 6  PL75B 6  

AC34 PL61C 6  PL75C 6  

AD34 PL61D 6  PL75D 6  

AA42 PL63A 6  PL77A 6  

AB42 PL63B 6  PL77B 6  

AC37 PL63C 6  PL77C 6  

AD37 PL63D 6  PL77D 6  

AC38 PL64A 6  PL78A 6  

AD38 PL64B 6  PL78B 6  

AD36 PL64C 6  PL78C 6  

AE36 PL64D 6  PL78D 6  

AC39 PL65A 6  PL79A 6  

AD39 PL65B 6  PL79B 6  

AD35 PL65C 6  PL79C 6  

AE35 PL65D 6  PL79D 6  

AC40 PL67A 6  PL81A 6  

AD40 PL67B 6  PL81B 6  

AE37 PL67C 6  PL81C 6  

AF37 PL67D 6  PL81D 6  

AC41 PL68A 6  PL82A 6  

AD41 PL68B 6  PL82B 6  

AE34 PL68C 6  PL82C 6  

AF34 PL68D 6  PL82D 6  

AC42 PL69A 6  PL83A 6  

AD42 PL69B 6  PL83B 6  

AE33 PL69C 6  PL83C 6  

AF33 PL69D 6  PL83D 6  

AE38 PL72A 6  PL86A 6  

AF38 PL72B 6  PL86B 6  

AE32 PL72C 6  PL86C 6  

AF32 PL72D 6  PL86D 6  

AE41 PL73A 6  PL87A 6  

AF41 PL73B 6  PL87B 6  

AE31 PL73C 6  PL87C 6  

AF31 PL73D 6  PL87D 6  

AE42 PL74A 6  PL88A 6  

AF42 PL74B 6  PL88B 6  

AG37 PL74C 6  PL88C 6  

AH37 PL74D 6  PL88D 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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AV32 PB27B 5  PB29B 5  

AU36 PB27C 5  PB29C 5  

AU37 PB27D 5  PB29D 5  

BA35 PB28A 5  PB30A 5  

BA34 PB28B 5  PB30B 5  

AJ26 PB28C 5  PB30C 5  

AJ27 PB28D 5  PB30D 5  

AW33 PB29A 5  PB31A 5  

AW32 PB29B 5  PB31B 5  

AU35 PB29C 5  PB31C 5  

AU34 PB29D 5  PB31D 5  

BB35 PB31A 5  PB33A 5  

BB34 PB31B 5  PB33B 5  

AN29 PB31C 5  PB33C 5  

AP29 PB31D 5  PB33D 5  

AY33 PB32A 5  PB34A 5  

AY32 PB32B 5  PB34B 5  

AR31 PB32C 5  PB34C 5  

AR30 PB32D 5  PB34D 5  

AV31 PB33A 5  PB35A 5  

AV30 PB33B 5  PB35B 5  

AN28 PB33C 5  PB35C 5  

AP28 PB33D 5  PB35D 5  

BA33 PB35A 5  PB37A 5  

BA32 PB35B 5  PB37B 5  

AT30 PB35C 5  PB37C 5  

AT31 PB35D 5  PB37D 5  

BB33 PB36A 5  PB38A 5  

BB32 PB36B 5  PB38B 5  

AM26 PB36C 5  PB38C 5  

AL26 PB36D 5  PB38D 5  

AW30 PB37A 5  PB39A 5  

AW29 PB37B 5  PB39B 5  

AP27 PB37C 5  PB39C 5  

AN27 PB37D 5  PB39D 5  

BA31 PB39A 5  PB41A 5  

BA30 PB39B 5  PB41B 5  

AU32 PB39C 5  PB41C 5  

AU33 PB39D 5  PB41D 5  

BB31 PB40A 5  PB42A 5  

BB30 PB40B 5  PB42B 5  

AR28 PB40C 5  PB42C 5  

AR27 PB40D 5  PB42D 5  

AV29 PB41A 5  PB43A 5  

AV28 PB41B 5  PB43B 5  

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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AH27 VCCAUX -  VCCAUX -  

AH29 VCCAUX -  VCCAUX -  

AJ14 VCCAUX -  VCCAUX -  

AJ15 VCCAUX -  VCCAUX -  

AJ28 VCCAUX -  VCCAUX -  

AJ29 VCCAUX -  VCCAUX -  

P14 VCCAUX -  VCCAUX -  

P15 VCCAUX -  VCCAUX -  

P28 VCCAUX -  VCCAUX -  

P29 VCCAUX -  VCCAUX -  

R14 VCCAUX -  VCCAUX -  

R16 VCCAUX -  VCCAUX -  

R17 VCCAUX -  VCCAUX -  

R18 VCCAUX -  VCCAUX -  

R19 VCCAUX -  VCCAUX -  

R20 VCCAUX -  VCCAUX -  

R23 VCCAUX -  VCCAUX -  

R24 VCCAUX -  VCCAUX -  

R25 VCCAUX -  VCCAUX -  

R26 VCCAUX -  VCCAUX -  

R27 VCCAUX -  VCCAUX -  

R29 VCCAUX -  VCCAUX -  

T15 VCCAUX -  VCCAUX -  

T28 VCCAUX -  VCCAUX -  

U15 VCCAUX -  VCCAUX -  

U28 VCCAUX -  VCCAUX -  

V15 VCCAUX -  VCCAUX -  

V28 VCCAUX -  VCCAUX -  

W15 VCCAUX -  VCCAUX -  

W28 VCCAUX -  VCCAUX -  

Y15 VCCAUX -  VCCAUX -  

Y28 VCCAUX -  VCCAUX -  

F3 VCCIO1 -  VCCIO1 -  

F39 VCCIO1 -  VCCIO1 -  

G35 VCCIO1 -  VCCIO1 -  

G8 VCCIO1 -  VCCIO1 -  

L19 VCCIO1 -  VCCIO1 -  

L24 VCCIO1 -  VCCIO1 -  

M16 VCCIO1 -  VCCIO1 -  

M27 VCCIO1 -  VCCIO1 -  

N11 VCCIO1 -  VCCIO1 -  

N32 VCCIO1 -  VCCIO1 -  

AA4 VCCIO2 -  VCCIO2 -  

H7 VCCIO2 -  VCCIO2 -  

J4 VCCIO2 -  VCCIO2 -  

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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AH22 VTT_5 5  VTT_5 5  

AJ22 VTT_5 5  VTT_5 5  

AJ23 VTT_5 5  VTT_5 5  

AJ24 VTT_5 5  VTT_5 5  

AJ25 VTT_5 5  VTT_5 5  

AB28 VTT_6 6  VTT_6 6  

AB29 VTT_6 6  VTT_6 6  

AE29 VTT_6 6  VTT_6 6  

AJ30 VTT_6 6  VTT_6 6  

AA28 VTT_7 7  VTT_7 7  

AA29 VTT_7 7  VTT_7 7  

R31 VTT_7 7  VTT_7 7  

V29 VTT_7 7  VTT_7 7  

Y24 GND -  GND -  

Y26 GND -  GND -  

Y8 GND -  GND -  

Y35 GND -  GND -  

AA16 VCC12 -  VCC12 -  

AA27 VCC12 -  VCC12 -  

AB16 VCC12 -  VCC12 -  

AB27 VCC12 -  VCC12 -  

AF16 VCC12 -  VCC12 -  

AF27 VCC12 -  VCC12 -  

AG17 VCC12 -  VCC12 -  

AG21 VCC12 -  VCC12 -  

G33 NC -  NC -  

G10 NC -  NC -  

M15 NC -  NC -  

L15 NC -  NC -  

K16 NC -  NC -  

J16 NC -  NC -  

M18 NC -  NC -  

L18 NC -  NC -  

M25 NC -  NC -  

L25 NC -  NC -  

J27 NC -  NC -  

K27 NC -  NC -  

L28 NC -  NC -  

M28 NC -  NC -  

1. Differential pair grouping within a PIC is A (True) and B (Complement) and C (True) and D (Complement).
2. The LatticeSC/M80 and LatticeSC/M115 in a 1704-pin package supports a 32-bit MPI interface.

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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Part Number Description

LF  XXX  XXX  XX  E  PX  – X  XXXXXX  X

Grade
    C = Commercial
    I = Industrial    

SERDES Speed
    3GA = 3.8G
    

Supply Voltage
   E = 1.2V

Logic Capacity
   15K LUTs
   25K LUTs
   40K LUTs
   80K LUTs
   115K LUTs

Device Family
    LatticeSC FPGA
    LatticeSCM FPGA

LF = Lattice FPGA

Package1

    F256 = 256-ball fpBGA
    F900 = 900-ball fpBGA
    FF1020 = 1020-ball Organic fcBGA2

    FFA1020 = 1020-ball Organic fcBGA Revision 2
    FC1152 = 1152-ball Ceramic fcBGA3

    FF1152 = 1152-ball Organic fcBGA
    FC1704 = 1704-ball Ceramic fcBGA3

    FF1704 = 1704-ball Organic fcBGA
  
    FN256 = 256-ball Lead-Free fpBGA
    FN900 = 900-ball Lead-Free fpBGA
    FFN1020 = 1020-ball Lead-Free Organic fcBGA2

    FFAN1020 = 1020-ball Lead-Free Organic fcBGA Revision 2
    FCN1152 = 1152-ball Lead-Free Ceramic fcBGA3

    FFN1152 = 1152-ball Lead-Free Organic fcBGA
    FCN1704 = 1704-ball Lead-Free Ceramic fcBGA3

    FFN1704 = 1704-ball Lead-Free Organic fcBGA
   
Speed Grade
    -5 (Slowest)
    -6
    -7 (Fastest)4

Predefined Function (LatticeSCM Only)
    P1 =  Initial MACO Option

1. fpBGA = 1.0 mm pitch BGA, fcBGA = 1.0 mm flip-chip BGA (organic and ceramic).
2. Converted to organic fcBGA per PCN #02A-10.
3. Converted to organic fcBGA per PCN #01A-10.
4. Not available in the LatticeSC115 and LatticeSCM115 devices.

Ordering Information
Depending on the speed and temperature grade, the device can either be dual marked or single marked. The com-
mercial grade is one speed grade faster than the associated dual marked industrial grade. The slowest commercial 
speed grade does not have industrial markings. The markings appear as follows:

Temperature Grade Speed Grade Single or Dual Mark?

Commercial

-7 Either OK

-6 Dual Only

-5 Single Only

Industrial
-6 Either OK

-5 Dual Only

LFSC3GA25E
6F900C-5I

XXXXXXXX

or LFSC3GA25E
7F900C

XXXXXXXX

LatticeSC/M Family Data Sheet
Ordering Information
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Conventional Packaging
Commercial

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA15E-7F256C -7 fpBGA 256 COM 15.2

LFSC3GA15E-6F256C -6 fpBGA 256 COM 15.2

LFSC3GA15E-5F256C -5 fpBGA 256 COM 15.2

LFSC3GA15E-7F900C -7 fpBGA 900 COM 15.2

LFSC3GA15E-6F900C -6 fpBGA 900 COM 15.2

LFSC3GA15E-5F900C -5 fpBGA 900 COM 15.2

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA15EP1-7F256C  -7 fpBGA 256  COM 15.2 

LFSCM3GA15EP1-6F256C  -6 fpBGA 256  COM 15.2 

LFSCM3GA15EP1-5F256C  -5 fpBGA 256  COM 15.2 

LFSCM3GA15EP1-7F900C  -7 fpBGA 900  COM 15.2 

LFSCM3GA15EP1-6F900C  -6 fpBGA 900  COM 15.2 

LFSCM3GA15EP1-5F900C  -5 fpBGA 900  COM 15.2 

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA25E-7F900C -7 fpBGA 900 COM 25.4

LFSC3GA25E-6F900C -6 fpBGA 900 COM 25.4

LFSC3GA25E-5F900C -5 fpBGA 900 COM 25.4

LFSC3GA25E-7FF1020C1 -7 Organic fcBGA 1020 COM 25.4

LFSC3GA25E-6FF1020C1 -6 Organic fcBGA 1020 COM 25.4

LFSC3GA25E-5FF1020C1 -5 Organic fcBGA 1020 COM 25.4

LFSC3GA25E-7FFA1020C -7 Organic fcBGA Revision 2 1020 COM 25.4

LFSC3GA25E-6FFA1020C -6 Organic fcBGA Revision 2 1020 COM 25.4

LFSC3GA25E-5FFA1020C -5 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)

LFSCM3GA25EP1-7F900C -7 fpBGA 900 COM 25.4

LFSCM3GA25EP1-6F900C -6 fpBGA 900 COM 25.4

LFSCM3GA25EP1-5F900C -5 fpBGA 900 COM 25.4

LFSCM3GA25EP1-7FF1020C1 -7 Organic fcBGA 1020 COM 25.4

LFSCM3GA25EP1-6FF1020C1 -6 Organic fcBGA 1020 COM 25.4

LFSCM3GA25EP1-5FF1020C1 -5 Organic fcBGA 1020 COM 25.4

LFSCM3GA25EP1-7FFA1020C -7 Organic fcBGA Revision 2 1020 COM 25.4

LFSCM3GA25EP1-6FFA1020C -6 Organic fcBGA Revision 2 1020 COM 25.4

LFSCM3GA25EP1-5FFA1020C -5 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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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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September 2007 01.7 Pinout Information Added Thermal Management text section.

Supplemental 
Information

Updated title list.

November 2007 01.8 Ordering Information Removed -7 speed grade information for 115K LUT devices in the 
Ordering Information tables.

January 2008 01.9 Introduction Corrections/Additions to memory controller list (Tables 1-2).

Architecture AIL Overview – Modified power used by AIL block.

PURESPEED I/O Buffer Banks – Modified VTT termination info. Added 
info about complimentary drivers for all banks.

Supported Source Synchronous Interfaces – Modified data for DDRII in 
Table 2-11.

DC and Switching 
Characteristics

Recommended Operating Conditions – Changed footnote 3.

Initialization and Standby Supply Current – Inserted a paragraph with 
info regarding the table. Also updated the table.

Typical Building Block Function Performance – Added 
VCC=1.2V=1.2V+/-5% above Pin to Pin Performance table.

LatticeSC External Switching Characteristics – Added 
VCC=1.2V=1.2V+/-5% above table. Reworded footnote 3.

LatticeSC Family Timing Adders – Added VCC=1.2V=1.2V+/-5% above 
table. 

LatticeSC Internal Timing Parameters – Added VCC=1.2V=1.2V+/-5% 
above table. Reworded footnote 1.

GSR Timing – Added a new table for Internal System Bus Timing after 
GSR Timing.

LatticeSC sysCONFIG Port Timing – Corrected sysCONFIG SPI Port 
information.

Pinout Information Signal Descriptions – Modified info for VTT_x, PROBE_VCC, and 
PROBE_GND. Modified info for [LOC]_DLL[T,C]_IN[C,D,E,F].

Supplemental 
Information

Updated list of technical notes, added reference to LatticeSC/M 
flexiPCS Data Sheet.

March 2008 02.0 DC and Switching 
Characteristics

Updated Internal Timing Parameters table.

Updated Read Mode timing diagram.

Updated Read Mode with Input Registers Only timing diagram.

June 2008 02.1 — Data sheet status changed from preliminary to final.

Architecture Removed Read-Before-Write sysMEM EBR mode.

DC and Switching 
Characteristics

Updated LatticeSC/M External Switching Characteristics table.

Updated LatticeSC/M Internal Timing Parameters table.

Removed Read-Before-Write sysMEM EBR mode.

December 2008 02.2 Architecture Output/Tristate DDR/Shift Register Block Diagram - corrected connec-
tion to POS. 

DC and Switching 
Characteristics

DC and Switching Characteristics table - updated data for tSUI_PIO.

Added TR, TF parameter to PURESPEED I/O Differential Electrical 
Characteristics (LVDS) table.

Multiple Removed references to HyperTransport throughout the data sheet.

January 2010 02.3 Introduction Updated per PCN #01A-10 (ceramic fcBGA conversion to organic 
fcBGA for the 1152-ball and 1704-ball fcBGA packages) and PCN 
#02A-10 (1020-ball organic fcBGA conversion to 1020-ball organic 
fcBGA revision 2 package).
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