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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,
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their reliability and ability to handle complex algorithms
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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 942

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 105°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/lfscm3ga115ep1-5fcn1704i

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/lfscm3ga115ep1-5fcn1704i-4494879
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array


2-17

Architecture
Lattice Semiconductor LatticeSC/M Family Data Sheet

high-speed interfaces in the LatticeSC devices. Figure 2-18 shows how differential receivers and drivers are 
arranged between PIOs.

Figure 2-18. Differential Drivers and Receivers

PIO
The PIO contains five blocks: an input register block, output register block, tristate register block, update block, and 
a control logic block. These blocks contain registers for both single data rate (SDR), double data rate (DDR), and 
shift register operation along with the necessary clock and selection logic.

Input Register Block
The input register block contains delay elements and registers that can be used to condition signals before they are 
passed to the device core. Figure 2-20 show the diagram of the input register block. The signal from the PURE-
SPEED I/O buffer (DI) enters the input register block and can be used for three purposes, as a source for the com-
binatorial (INDD) and clock outputs (INCK), the input into the SDR register/latch block and the input to the delay 
block. The output of the delay block can be used as combinatorial (INDD) and clock (INCK) outputs, an input to the 
DDR/Shift Register Block or an input into the SDR register block.

Input SDR Register/Latch Block 
The SDR register/latch block has a latch and a register/latch that can be used in a variety of combinations to pro-
vide a registered or latched output (INFF). The latch operates off high-speed input clocks and latches data on the 
positive going edge. The register/latch operates off the low-speed input clock and registers/latches data on the 
positive going edge. Both the latch and the register/latch have a clock enable input that is driven by the input clock 
enable. In addition both have a variety of programmable options for set/reset including, set or reset, asynchronous 
or synchronous Local Set Reset LSR (LSR has precedence over CE) and Global Set Reset GSR enable or disable. 
The register and latch LSR inputs are driven from LSRI, which is generated from the PIO control MUX. The GSR 
inputs are driven from the GSR output of the PIO control MUX, which allows the global set-reset to be disabled on 
a PIO basis.

Input Delay Block
The delay block uses 144 tapped delay lines to obtain coarse and fine delay resolution. These delays can be 
adjusted during configuration or automatically via DLL or AIL blocks. The Adaptive Input Logic (AIL) uses this delay 
block to adjust automatically the delay in the data path to ensure that it has sufficient setup and hold time.

The delay line in this block matches the delay line that is used in the 12 on-chip DLLs. The delay line can be set via 
configuration bits or driven from a calibration bus that allows the setting to be controlled either from one of the on-
chip DLLs or user logic. Controlling the delay from one of the on-chip DLLs allow the delay to be calibrated to the 
DLL clock and hence compensated for the variations in process, voltage and temperature. 

PIO D

PIO C PADC "T"

PADD "C"

PIO A PADA "T"

PIO B PADB "C"

*Differential Driver only available on right and left of the device.
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Figure 2-27. Output Termination Schemes

Termination Type Discrete Off-Chip Solution Lattice On-Chip Solution
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Single Ended Inputs: The SC devices support a number of different termination schemes for single ended inputs:

• Parallel to VCCIO or GND
• Parallel to VCCIO/2
• Parallel to VTT

Figure 2-28 shows the single ended input schemes that are supported. The nominal values of the termination resis-
tors are shown in Table 2-9.

Figure 2-28. Input Termination Schemes

In many situations designers can chose whether to use Thevenin or parallel to VTT termination. The Thevenin 
approach has the benefit of not requiring a termination voltage to be applied to the device. The parallel to VTT
approach consumes less power.

VTT Termination Resources
Each I/O bank, except bank 1, has a number of VTT pins that must be connected if VTT is used. Note VTT pins can 
sink or source current and the power supply they are connected to must be able to handle the relatively high currents 
associated with the termination circuits. Note: VTT is not available in all package styles.

On-chip parallel termination to VTT is supported at the receiving end only. On-chip parallel output termination to VTT is 
not supported.

The VTT internal bus is also connected to the internal VCMT node. Thus in one bank designers can implement either 
VTT termination or VCMT termination for differential inputs.

DDRII/RLDRAMII Termination Support
The DDR II memory and RLDRAMII (in Bidirection Data mode) standards require that the on-chip termination to VTT
be turned on when a pin is an input and off when the pin is an output. The LatticeSC devices contain the required cir-
cuitry to support this behavior. For additional detail refer to technical information at the end of the data sheet.

Termination Type Discrete Off-Chip Solution Lattice On-Chip Solution

Parallel termination to 
VCCIO/2 receiving end

Parallel termination to
 to VCCIO, or parallel to
GND receiving end

VCCIO or GND

ON-chipOFF-chip

Zo

Zo

VCCIO2

ON-chipOFF-chip

Zo

Zo

VTT

ON-chipOFF-chip

Zo

Zo

ON-chipOFF-chip

Zo

VTT

Zo

VCCIO or GND

ON-chipOFF-chip

Zo

Zo

VCCIO

GND

ON-chipOFF-chip

2Zo

2Zo

Zo

Parallel termination to
 VTT at receiving end
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Density Shifting
The LatticeSC family has been designed to ensure that different density devices in the same package have the 
same pin-out. Furthermore, the architecture ensures a high success rate when performing design migration from 
lower density parts to higher density parts. In many cases, it is also possible to shift a lower utilization design tar-
geted for a high-density device to a lower density device. However, the exact details of the final resource utilization 
will impact the likely success in each case.



3-11

DC and Switching Characteristics
Lattice Semiconductor LatticeSC/M Family Data Sheet

Typical Building Block Function Performance
Over Recommended Commercial Operating Conditions at VCC = 1.2V +/- 5%

Pin to Pin Performance (LVCMOS25 12 mA Drive)

Register-to-Register Performance

Function -7* Units

Basic Functions

32-bit Decoder 6.65 ns

Combinatorial (Pin to LUT to Pin) 5.58 ns

Embedded Memory Functions (Single Port RAM)

Pin to EBR Input Register Setup (Global Clock) 1.66 ns

EBR Output Clock to Pin (Global Clock) 8.54 ns

Distributed (PFU) RAM (Single Port RAM)

Pin to PFU RAM Register Setup (Global Clock) 1.32 ns

PFU RAM Clock to Pin (Global Clock) 6.83 ns

*Typical performance per function

Function -7* Units

Basic Functions

32-Bit Decoder 539 MHz

64-Bit Decoder 517 MHz

16:1 MUX 1003 MHz

32:1 MUX 798 MHz

16-Bit Adder 672 MHz

64-Bit Adder 353 MHz

16-Bit Counter 719 MHz

64-Bit Counter 369 MHz

32x8 SP RAM (PFU, Output Registered) 768 MHz

128x8 SP RAM (PFU, Output Registered) 545 MHz

Embedded Memory Functions

Single Port RAM (512x36 Bits) 372 MHz

True Dual Port RAM 1024x18 Bits (No EBR Out Reg) 326 MHz

True dual port RAM 1024x18 Bits (EBR Reg) 372 MHz

FIFO port (A: x36 bits, B: x9 Bits, No EBR Out Reg) 353 MHz

FIFO port (A: x36 bits, B: x9 Bits, EBR Reg) 375 MHz

True DP RAM Width Cascading (1024x72) 372 MHz

DSP Functions

9x9 1-stage Multiplier 209 MHz

18x18 1-Stage Multiplier 155 MHz

9x9 3-Stage Pipelined Multiplier 373 MHz

18x18 4-Stage Pipelined Multiplier 314 MHz

9x9 Constant Multiplier 372 MHz

*Typical performance per function
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LatticeSC/M External Switching Characteristics3

Over Recommended Commercial Operating Conditions at VCC = 1.2V +/- 5%

Parameter Description

-7 -6 -5

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

General I/O Pin Parameters (using Primary Clock without PLL)2

tCO
Global Clock Input to Output - PIO Output Reg-
ister 2.83 5.74 2.83 6.11 2.83 6.49 ns

tSU
Global Clock Input Setup - PIO Input Register 
without fixed input delay -0.66 — -0.66 — -0.66 — ns

tH
Global Clock Input Hold - PIO Input Register 
without fixed input delay 1.73 — 1.95 — 2.16 — ns

tSU_IDLY
Global Clock Input Setup - PIO Input Register 
with input delay 0.86 — 1.03 — 1.20 — ns

tH_IDLY Global Clock Input Hold - PIO Input Register 
with input delay -0.17 — -0.17 — -0.17 — ns

fMAX_PFU Global Clock frequency of PFU register — 700 — 700 — 700 MHz

fMAX_IO Global Clock frequency of I/O register — 1000 — 1000 — 1000 MHz

tGC_SKEW Global Clock skew — 89 — 103 — 116 ps

General I/O Pin Parameters (using Primary Clock with PLL)1, 2

tCO
Global Clock Input to Output - PIO Output Reg-
ister 2.25 4.81 2.25 5.08 2.25 5.37 ns

tSU
Global Clock Input Setup - PIO Input Register 
without fixed input delay -0.07 — -0.07 — -0.07 — ns

tH
Global Clock Input Hold - PIO Input Register 
without fixed input delay 0.80 — 0.93 — 1.04 — ns

General I/O Pin Parameters (using Edge Clock without PLL)2

tCO
Edge Clock Input to Output - PIO Output Regis-
ter 2.38 4.77 2.38 5.04 2.38 5.33 ns

tSU
Edge Clock Input Setup - PIO Input Register 
without fixed input delay -0.08 — -0.08 — -0.08 — ns

tH Edge Clock Input Hold - PIO Input Register 0.49 — 0.58 — 0.66 — ns

tSU_IDLY
Edge Clock Input Setup - PIO Input Register 
with input delay 0.81 — 0.97 — 1.12 — ns

tH_IDLY
Edge Clock Input Hold - PIO Input Register with 
input delay -0.34 — -0.34 — -0.34 — ns

tEC_SKEW Edge Clock skew — 28 — 32 — 36 ps

General I/O Pin Parameters (using Latch FF without PLL)2

tSU
Latch FF, Input Setup - PIO Input Register with-
out fixed input delay -0.14 — -0.14 — -0.14 — ns

tH
Latch FF, Input Hold - PIO Input Register without 
fixed input delay 0.58 — 0.68 — 0.77 — ns

tSU_IDLY
Latch FF, Input Setup - PIO Input Register with 
input delay 0.70 — 0.68 — 0.77 — ns

tH_IDLY
Latch FF, Input Hold - PIO Input Register with 
input delay -0.30 — -0.30 — -0.30 — ns

1. No PLL delay tuning (clock injection removal mode, system clock feedback).
2. Using LVCMOS25 12mA I/O. Timing adders for other supported I/O technologies are specified in the LatticeSC Family Timing Adders table.
3. Complete Timing Parameters for a user design are incorporated when running ispLEVER. This is a sampling of the key timing parameters. 

Timing specs are for non-AIL applications.
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Figure 3-12. Waveforms First Read after Full Flag

Figure 3-13. Waveform First Write after Empty Flag
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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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Switching Test Conditions
Figure 3-15 shows the output test load that is used for AC testing. The specific values for resistance, capacitance, 
voltage, and other test conditions are shown in Table 3-4.

Figure 3-15. Output Test Load, LVTTL and LVCMOS Standards

Table 3-4. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition CL Timing Ref. VT

LVTTL and other LVCMOS settings (L -> H, H -> L) 30pF

LVCMOS 3.3 = 1.5V —

LVCMOS 2.5 = VCCIO/2 —

LVCMOS 1.8 = VCCIO/2 —

LVCMOS 1.5 = VCCIO/2 —

LVCMOS 1.2 = VCCIO/2 —

LVCMOS 2.5 I/O (Z -> H)

30pF

VCCIO/2 VOL

LVCMOS 2.5 I/O (Z -> L) VCCIO/2 VOH

LVCMOS 2.5 I/O (H -> Z) VOH - 0.15 VOL

LVCMOS 2.5 I/O (L -> Z) VOL + 0.15 VOH

Note: Output test conditions for all other interfaces are determined by the respective standards.

DUT 

CL  

Test Point
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AF4 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D

AE5 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D

AG3 PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C

AH2 PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C

AD6 PB4C 5  PB4C 5  

AJ2 PB5A 5  PB5A 5  

AK2 PB5B 5  PB5B 5  

AD7 PB5C 5  PB5C 5  

AD8 PB5D 5 VREF1_5 PB5D 5 VREF1_5

AH3 PB7A 5  PB11A 5  

AJ3 PB7B 5  PB11B 5  

AF9 PB7C 5  PB11C 5  

AE10 PB7D 5  PB11D 5  

AK3 PB8A 5  PB12A 5  

AJ4 PB8B 5  PB12B 5  

AE11 PB9A 5  PB13A 5  

AF10 PB9B 5  PB13B 5  

AK4 PB11A 5  PB16A 5  

AK5 PB11B 5  PB16B 5  

AH10 PB12A 5 PCLKT5_3 PB20A 5 PCLKT5_3

AH11 PB12B 5 PCLKC5_3 PB20B 5 PCLKC5_3

AF13 PB12C 5 PCLKT5_4 PB20C 5 PCLKT5_4

AE14 PB12D 5 PCLKC5_4 PB20D 5 PCLKC5_4

AK6 PB13A 5 PCLKT5_5 PB21A 5 PCLKT5_5

AK7 PB13B 5 PCLKC5_5 PB21B 5 PCLKC5_5

AF14 PB13C 5  PB21C 5  

AJ11 PB15A 5 PCLKT5_0 PB23A 5 PCLKT5_0

AJ12 PB15B 5 PCLKC5_0 PB23B 5 PCLKC5_0

AH13 PB15D 5 VREF2_5 PB23D 5 VREF2_5

AK8 PB16A 5 PCLKT5_1 PB24A 5 PCLKT5_1

AK9 PB16B 5 PCLKC5_1 PB24B 5 PCLKC5_1

AH14 PB17A 5 PCLKT5_2 PB25A 5 PCLKT5_2

AG14 PB17B 5 PCLKC5_2 PB25B 5 PCLKC5_2

AK10 PB19A 5  PB28A 5  

AK11 PB19B 5  PB28B 5  

AH15 PB20A 5  PB29A 5  

AG15 PB20B 5  PB29B 5  

AH12 PB21A 5  PB31A 5  

AJ13 PB21B 5  PB31B 5  

AD15 PB21C 5  PB31C 5  

AE15 PB21D 5  PB31D 5  

AK12 PB23A 5  PB32A 5  

AK13 PB23B 5  PB32B 5  

AJ14 PB24A 5  PB33A 5  

AJ15 PB24B 5  PB33B 5  

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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AK14 PB25A 5  PB35A 5  

AK15 PB25B 5  PB35B 5  

AK16 PB27A 4  PB37A 4  

AK17 PB27B 4  PB37B 4  

AJ16 PB28A 4  PB38A 4  

AJ17 PB28B 4  PB38B 4  

AE16 PB28C 4  PB38C 4  

AH16 PB29A 4  PB39A 4  

AG16 PB29B 4  PB39B 4  

AK18 PB31A 4  PB41A 4  

AK19 PB31B 4  PB41B 4  

AH17 PB32A 4  PB42A 4  

AH18 PB32B 4  PB42B 4  

AG17 PB32D 4  PB42D 4  

AJ18 PB33A 4  PB43A 4  

AJ19 PB33B 4  PB43B 4  

AK20 PB35A 4 PCLKT4_2 PB46A 4 PCLKT4_2

AK21 PB35B 4 PCLKC4_2 PB46B 4 PCLKC4_2

AF18 PB36A 4 PCLKT4_1 PB47A 4 PCLKT4_1

AG18 PB36B 4 PCLKC4_1 PB47B 4 PCLKC4_1

AJ20 PB37A 4 PCLKT4_0 PB49A 4 PCLKT4_0

AJ21 PB37B 4 PCLKC4_0 PB49B 4 PCLKC4_0

AG19 PB37C 4 VREF2_4 PB49C 4 VREF2_4

AK22 PB39A 4 PCLKT4_5 PB51A 4 PCLKT4_5

AK23 PB39B 4 PCLKC4_5 PB51B 4 PCLKC4_5

AH19 PB39C 4  PB51C 4  

AK24 PB40A 4 PCLKT4_3 PB52A 4 PCLKT4_3

AK25 PB40B 4 PCLKC4_3 PB52B 4 PCLKC4_3

AE19 PB40C 4 PCLKT4_4 PB52C 4 PCLKT4_4

AE20 PB40D 4 PCLKC4_4 PB52D 4 PCLKC4_4

AE21 PB41A 4  PB53A 4  

AF21 PB41B 4  PB53B 4  

AG21 PB43A 4  PB55A 4  

AG22 PB43B 4  PB55B 4  

AH22 PB44A 4  PB56A 4  

AH23 PB44B 4  PB56B 4  

AH21 PB44C 4  PB56C 4  

AK28 PB45A 4  PB60A 4  

AK29 PB45B 4  PB60B 4  

AE22 PB45C 4  PB60C 4  

AJ28 PB47A 4  PB67A 4  

AH28 PB47B 4  PB67B 4  

AE24 PB47C 4 VREF1_4 PB67C 4 VREF1_4

AE25 PB47D 4  PB67D 4  

AJ29 PB48A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D PB68A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D

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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F19 PT37D 1 WRN/MPI_WR_N PT46D 1 WRN/MPI_WR_N

F18 PT37C 1 D7/MPI_DATA7 PT46C 1 D7/MPI_DATA7

C18 PT37B 1 D6/MPI_DATA6 PT46B 1 D6/MPI_DATA6

C17 PT37A 1 D5/MPI_DATA5 PT46A 1 D5/MPI_DATA5

E17 PT36D 1 D4/MPI_DATA4 PT45D 1 D4/MPI_DATA4

E16 PT36C 1 D3/MPI_DATA3 PT45C 1 D3/MPI_DATA3

G18 PT35B 1 D2/MPI_DATA2 PT45B 1 D2/MPI_DATA2

G17 PT35A 1 D1/MPI_DATA1 PT45A 1 D1/MPI_DATA1

B18 PT33B 1 D0/MPI_DATA0 PT43B 1 D0/MPI_DATA0

B17 PT33A 1 QOUT/CEON PT43A 1 QOUT/CEON

G16 PT32D 1 VREF2_1 PT42D 1 VREF2_1

A18 PT32B 1 DOUT PT42B 1 DOUT

A17 PT32A 1 MCA_DONE_IN PT42A 1 MCA_DONE_IN

H18 PT31B 1 MCA_CLK_P1_OUT PT41B 1 MCA_CLK_P1_OUT

H17 PT31A 1 MCA_CLK_P1_IN PT41A 1 MCA_CLK_P1_IN

D17 PT29B 1 MCA_CLK_P2_OUT PT39B 1 MCA_CLK_P2_OUT

D16 PT29A 1 MCA_CLK_P2_IN PT39A 1 MCA_CLK_P2_IN

F17 PT28D 1 MCA_DONE_OUT PT38D 1 MCA_DONE_OUT

F16 PT28C 1 BUSYN/RCLK/SCK PT38C 1 BUSYN/RCLK/SCK

C16 PT28B 1 DP0/MPI_PAR0 PT38B 1 DP0/MPI_PAR0

C15 PT28A 1 MPI_TA PT38A 1 MPI_TA

B16 PT27B 1 PCLKC1_0 PT37B 1 PCLKC1_0

B15 PT27A 1 PCLKT1_0/MPI_CLK PT37A 1 PCLKT1_0/MPI_CLK

H16 PT25D 1 DP3/PCLKC1_4/MPI_PAR3 PT35D 1 DP3/PCLKC1_4/MPI_PAR3

A16 PT25B 1 MPI_RETRY PT35B 1 MPI_RETRY

A15 PT25A 1 A0/MPI_ADDR14 PT35A 1 A0/MPI_ADDR14

G15 PT24D 1 A1/MPI_ADDR15 PT33D 1 A1/MPI_ADDR15

F15 PT24C 1 A2/MPI_ADDR16 PT33C 1 A2/MPI_ADDR16

E15 PT24B 1 A3/MPI_ADDR17 PT33B 1 A3/MPI_ADDR17

D15 PT24A 1 A4/MPI_ADDR18 PT33A 1 A4/MPI_ADDR18

C14 PT23B 1 A5/MPI_ADDR19 PT32B 1 A5/MPI_ADDR19

C13 PT23A 1 A6/MPI_ADDR20 PT32A 1 A6/MPI_ADDR20

H14 PT21C 1 VREF1_1 PT31C 1 VREF1_1

B14 PT21B 1 A7/MPI_ADDR21 PT31B 1 A7/MPI_ADDR21

B13 PT21A 1 A8/MPI_ADDR22 PT31A 1 A8/MPI_ADDR22

G14 PT20B 1 A9/MPI_ADDR23 PT29B 1 A9/MPI_ADDR23

F14 PT20A 1 A10/MPI_ADDR24 PT29A 1 A10/MPI_ADDR24

A14 PT19B 1 A11/MPI_ADDR25 PT28B 1 A11/MPI_ADDR25

A13 PT19A 1 A12/MPI_ADDR26 PT28A 1 A12/MPI_ADDR26

G13 PT17D 1 D11/MPI_DATA11 PT27D 1 D11/MPI_DATA11

H13 PT17C 1 D12/MPI_DATA12 PT27C 1 D12/MPI_DATA12

E14 PT17B 1 A13/MPI_ADDR27 PT27B 1 A13/MPI_ADDR27

E13 PT17A 1 A14/MPI_ADDR28 PT27A 1 A14/MPI_ADDR28

G12 PT15D 1 A16/MPI_ADDR30 PT25D 1 A16/MPI_ADDR30

G11 PT15C 1 D13/MPI_DATA13 PT25C 1 D13/MPI_DATA13

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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N17 GND -  GND -  

N18 GND -  GND -  

N19 GND -  GND -  

N20 GND -  GND -  

P11 GND -  GND -  

P12 GND -  GND -  

P13 GND -  GND -  

P14 GND -  GND -  

P15 GND -  GND -  

P16 GND -  GND -  

P17 GND -  GND -  

P18 GND -  GND -  

P19 GND -  GND -  

P20 GND -  GND -  

R10 GND -  GND -  

R11 GND -  GND -  

R12 GND -  GND -  

R13 GND -  GND -  

R14 GND -  GND -  

R15 GND -  GND -  

R16 GND -  GND -  

R17 GND -  GND -  

R18 GND -  GND -  

R19 GND -  GND -  

R20 GND -  GND -  

R21 GND -  GND -  

T10 GND -  GND -  

T11 GND -  GND -  

T12 GND -  GND -  

T13 GND -  GND -  

T14 GND -  GND -  

T15 GND -  GND -  

T16 GND -  GND -  

T17 GND -  GND -  

T18 GND -  GND -  

T19 GND -  GND -  

T20 GND -  GND -  

T21 GND -  GND -  

U11 GND -  GND -  

U12 GND -  GND -  

U13 GND -  GND -  

U14 GND -  GND -  

U15 GND -  GND -  

U16 GND -  GND -  

U17 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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F15 PT55A 1 D5/MPI_DATA5 PT74A 1 D5/MPI_DATA5

K14 PT54D 1 D4/MPI_DATA4 PT73D 1 D4/MPI_DATA4

K13 PT54C 1 D3/MPI_DATA3 PT73C 1 D3/MPI_DATA3

B15 PT53B 1 D2/MPI_DATA2 PT73B 1 D2/MPI_DATA2

A15 PT53A 1 D1/MPI_DATA1 PT73A 1 D1/MPI_DATA1

J14 PT51D 1 D16/PCLKC1_3/MPI_DATA16 PT71D 1 D16/PCLKC1_3/MPI_DATA16

H14 PT51C 1 D17/PCLKT1_3/MPI_DATA17 PT71C 1 D17/PCLKT1_3/MPI_DATA17

A16 PT51B 1 D0/MPI_DATA0 PT71B 1 D0/MPI_DATA0

B16 PT51A 1 QOUT/CEON PT71A 1 QOUT/CEON

J13 PT50D 1 VREF2_1 PT70D 1 VREF2_1

H13 PT50C 1 D18/MPI_DATA18 PT70C 1 D18/MPI_DATA18

D15 PT50B 1 DOUT PT70B 1 DOUT

E15 PT50A 1 MCA_DONE_IN PT70A 1 MCA_DONE_IN

J16 PT49D 1 D19/PCLKC1_2/MPI_DATA19 PT69D 1 D19/PCLKC1_2/MPI_DATA19

J17 PT49C 1 D20/PCLKT1_2/MPI_DATA20 PT69C 1 D20/PCLKT1_2/MPI_DATA20

D16 PT49B 1 MCA_CLK_P1_OUT PT69B 1 MCA_CLK_P1_OUT

E16 PT49A 1 MCA_CLK_P1_IN PT69A 1 MCA_CLK_P1_IN

H15 PT47D 1 D21/PCLKC1_1/MPI_DATA21 PT67D 1 D21/PCLKC1_1/MPI_DATA21

H16 PT47C 1 D22/PCLKT1_1/MPI_DATA22 PT67C 1 D22/PCLKT1_1/MPI_DATA22

C15 PT47B 1 MCA_CLK_P2_OUT PT67B 1 MCA_CLK_P2_OUT

C16 PT47A 1 MCA_CLK_P2_IN PT67A 1 MCA_CLK_P2_IN

L17 PT46D 1 MCA_DONE_OUT PT66D 1 MCA_DONE_OUT

K17 PT46C 1 BUSYN/RCLK/SCK PT66C 1 BUSYN/RCLK/SCK

E17 PT46B 1 DP0/MPI_PAR0 PT66B 1 DP0/MPI_PAR0

F17 PT46A 1 MPI_TA PT66A 1 MPI_TA

G17 PT45D 1 D23/MPI_DATA23 PT65D 1 D23/MPI_DATA23

H17 PT45C 1 DP2/MPI_PAR2 PT65C 1 DP2/MPI_PAR2

A17 PT45B 1 PCLKC1_0 PT65B 1 PCLKC1_0

B17 PT45A 1 PCLKT1_0/MPI_CLK PT65A 1 PCLKT1_0/MPI_CLK

G18 PT43D 1 DP3/PCLKC1_4/MPI_PAR3 PT63D 1 DP3/PCLKC1_4/MPI_PAR3

H18 PT43C 1 D24/PCLKT1_4/MPI_DATA24 PT63C 1 D24/PCLKT1_4/MPI_DATA24

E18 PT43B 1 MPI_RETRY PT63B 1 MPI_RETRY

F18 PT43A 1 A0/MPI_ADDR14 PT63A 1 A0/MPI_ADDR14

J18 PT42D 1 A1/MPI_ADDR15 PT61D 1 A1/MPI_ADDR15

J19 PT42C 1 A2/MPI_ADDR16 PT61C 1 A2/MPI_ADDR16

C20 PT42B 1 A3/MPI_ADDR17 PT61B 1 A3/MPI_ADDR17

C19 PT42A 1 A4/MPI_ADDR18 PT61A 1 A4/MPI_ADDR18

K18 PT41D 1 D25/PCLKC1_5/MPI_DATA25 PT60D 1 D25/PCLKC1_5/MPI_DATA25

L18 PT41C 1 D26/PCLKT1_5/MPI_DATA26 PT60C 1 D26/PCLKT1_5/MPI_DATA26

D19 PT41B 1 A5/MPI_ADDR19 PT60B 1 A5/MPI_ADDR19

E19 PT41A 1 A6/MPI_ADDR20 PT60A 1 A6/MPI_ADDR20

H19 PT39D 1 D27/MPI_DATA27 PT59D 1 D27/MPI_DATA27

H20 PT39C 1 VREF1_1 PT59C 1 VREF1_1

A18 PT39B 1 A7/MPI_ADDR21 PT59B 1 A7/MPI_ADDR21

B18 PT39A 1 A8/MPI_ADDR22 PT59A 1 A8/MPI_ADDR22

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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H34 PL40B 7  

M32 PL53A 7  

N32 PL53B 7  

P28 PL53C 7  

R28 PL53D 7  

J34 PL55A 7  

K34 PL55B 7  

P30 PL55C 7  

R30 PL55D 7  

W34 PL73A 6  

Y34 PL73B 6  

W32 PL75A 6  

Y32 PL75B 6  

AA34 PL78A 6  

AB34 PL78B 6  

AC34 PL81A 6  

AD34 PL81B 6  

Y30 PL82A 6  

AA30 PL82B 6  

AB33 PL83A 6  

AC33 PL83B 6  

AC2 PR83B 3  

AB2 PR83A 3  

AA5 PR82B 3  

Y5 PR82A 3  

AD1 PR81B 3  

AC1 PR81A 3  

AB1 PR78B 3  

AA1 PR78A 3  

Y3 PR75B 3  

W3 PR75A 3  

Y1 PR73B 3  

W1 PR73A 3  

R5 PR55D 2  

P5 PR55C 2  

K1 PR55B 2  

J1 PR55A 2  

R7 PR53D 2  

P7 PR53C 2  

N3 PR53B 2  

M3 PR53A 2  

H1 PR40B 2  

G1 PR40A 2  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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U22 VCCAUX -  

V13 VCCAUX -  

V22 VCCAUX -  

V23 VCCAUX -  

W13 VCCAUX -  

W22 VCCAUX -  

Y21 GND -  

Y25 GND -  

C18 VCCIO1 -  

D17 VCCIO1 -  

F16 VCCIO1 -  

G19 VCCIO1 -  

J20 VCCIO1 -  

K12 VCCIO1 -  

K15 VCCIO1 -  

L23 VCCIO1 -  

Y9 GND -  

J9 VCCIO1 -  

E3 VCCIO2 -  

G6 VCCIO2 -  

H4 VCCIO2 -  

K7 VCCIO2 -  

L3 VCCIO2 -  

M11 VCCIO2 -  

N6 VCCIO2 -  

P4 VCCIO2 -  

R9 VCCIO2 -  

AA3 VCCIO3 -  

AB7 VCCIO3 -  

AC10 VCCIO3 -  

AD4 VCCIO3 -  

AE6 VCCIO3 -  

AG3 VCCIO3 -  

AK4 VCCIO3 -  

T7 VCCIO3 -  

U3 VCCIO3 -  

V4 VCCIO3 -  

W6 VCCIO3 -  

Y10 VCCIO3 -  

AD12 VCCIO4 -  

AF15 VCCIO4 -  

AF9 VCCIO4 -  

AH10 VCCIO4 -  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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AH16 VCCIO4 -  

AJ13 VCCIO4 -  

AJ7 VCCIO4 -  

AL14 VCCIO4 -  

AL8 VCCIO4 -  

AM11 VCCIO4 -  

AM17 VCCIO4 -  

AM5 VCCIO4 -  

AE20 VCCIO5 -  

AE23 VCCIO5 -  

AE26 VCCIO5 -  

AH22 VCCIO5 -  

AH28 VCCIO5 -  

AJ19 VCCIO5 -  

AJ25 VCCIO5 -  

AL18 VCCIO5 -  

AL24 VCCIO5 -  

AL30 VCCIO5 -  

AM21 VCCIO5 -  

AM27 VCCIO5 -  

AA31 VCCIO6 -  

AB29 VCCIO6 -  

AC24 VCCIO6 -  

AD32 VCCIO6 -  

AE28 VCCIO6 -  

AG31 VCCIO6 -  

AK32 VCCIO6 -  

T29 VCCIO6 -  

U31 VCCIO6 -  

V32 VCCIO6 -  

W28 VCCIO6 -  

Y26 VCCIO6 -  

E31 VCCIO7 -  

G28 VCCIO7 -  

H32 VCCIO7 -  

K29 VCCIO7 -  

L31 VCCIO7 -  

M25 VCCIO7 -  

N28 VCCIO7 -  

P32 VCCIO7 -  

R25 VCCIO7 -  

J25 VCCIO1 -  

N11 VTT_2 2  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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AU9 PB103C 4  PB117C 4  

AU8 PB103D 4  PB117D 4  

AY8 PB104A 4  PB118A 4  

AY7 PB104B 4  PB118B 4  

AU7 PB104C 4  PB118C 4  

AU6 PB104D 4  PB118D 4  

BA7 PB105A 4  PB119A 4  

BA6 PB105B 4  PB119B 4  

AN13 PB105C 4  PB119C 4  

AN12 PB105D 4  PB119D 4  

AV9 PB107A 4  PB121A 4  

AV8 PB107B 4  PB121B 4  

AT10 PB107C 4  PB121C 4  

AT9 PB107D 4  PB121D 4  

AW8 PB108A 4  PB122A 4  

AW7 PB108B 4  PB122B 4  

AP11 PB108C 4  PB122C 4  

AP10 PB108D 4  PB122D 4  

BB5 PB109A 4  PB123A 4  

BB4 PB109B 4  PB123B 4  

AR10 PB109C 4  PB123C 4  

AR9 PB109D 4  PB123D 4  

BA5 PB111A 4  PB125A 4  

BA4 PB111B 4  PB125B 4  

AT7 PB111C 4  PB125C 4  

AT6 PB111D 4  PB125D 4  

BB3 PB112A 4  PB126A 4  

BA3 PB112B 4  PB126B 4  

AM14 PB112C 4  PB126C 4  

AL14 PB112D 4  PB126D 4  

AY5 PB113A 4  PB127A 4  

AY4 PB113B 4  PB127B 4  

AN11 PB113C 4  PB127C 4  

AN10 PB113D 4  PB127D 4  

AV7 PB115A 4  PB129A 4  

AV6 PB115B 4  PB129B 4  

AM12 PB115C 4  PB129C 4  

AM11 PB115D 4  PB129D 4  

AW5 PB116A 4  PB130A 4  

AW4 PB116B 4  PB130B 4  

AT5 PB116C 4  PB130C 4  

AT4 PB116D 4  PB130D 4  

AY2 PB117A 4  PB131A 4  

BA2 PB117B 4  PB131B 4  

AP9 PB117C 4  PB131C 4  

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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Commercial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA40E-7FFN1020C1 -7 Lead-Free Organic fcBGA 1020 COM 40.4

LFSC3GA40E-6FFN1020C1 -6 Lead-Free Organic fcBGA 1020 COM 40.4

LFSC3GA40E-5FFN1020C1 -5 Lead-Free Organic fcBGA 1020 COM 40.4

LFSC3GA40E-7FFAN1020C -7 Lead-Free Organic fcBGA Revision 2 1020 COM 40.4

LFSC3GA40E-6FFAN1020C -6 Lead-Free Organic fcBGA Revision 2 1020 COM 40.4

LFSC3GA40E-5FFAN1020C -5 Lead-Free Organic fcBGA Revision 2 1020 COM 40.4

LFSC3GA40E-7FCN1152C2 -7 Lead-Free Ceramic fcBGA 1152 COM 40.4

LFSC3GA40E-6FCN1152C2 -6 Lead-Free Ceramic fcBGA 1152 COM 40.4

LFSC3GA40E-5FCN1152C2 -5 Lead-Free Ceramic fcBGA 1152 COM 40.4

LFSC3GA40E-7FFN1152C -7 Lead-Free Organic fcBGA 1152 COM 40.4

LFSC3GA40E-6FFN1152C -6 Lead-Free Organic fcBGA 1152 COM 40.4

LFSC3GA40E-5FFN1152C -5 Lead-Free Organic fcBGA 1152 COM 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)  

 LFSCM3GA40EP1-7FFN1020C1   -7  Organic fcBGA   1020   COM   40.4  
 LFSCM3GA40EP1-6FFN1020C1   -6  Organic fcBGA   1020   COM   40.4  
 LFSCM3GA40EP1-5FFN1020C1   -5  Organic fcBGA   1020   COM   40.4  
 LFSCM3GA40EP1-7FFAN1020C   -7  Organic fcBGA Revision 2   1020   COM   40.4  
 LFSCM3GA40EP1-6FFAN1020C   -6  Organic fcBGA Revision 2   1020   COM   40.4  
 LFSCM3GA40EP1-5FFAN1020C   -5  Organic fcBGA Revision 2   1020   COM   40.4  
 LFSCM3GA40EP1-7FCN1152C2   -7   Ceramic fcBGA   1152   COM   40.4  
 LFSCM3GA40EP1-6FCN1152C2   -6   Ceramic fcBGA   1152   COM   40.4  
 LFSCM3GA40EP1-5FCN1152C2   -5   Ceramic fcBGA   1152   COM   40.4  
 LFSCM3GA40EP1-7FFN1152C   -7  Organic fcBGA   1152   COM   40.4  
 LFSCM3GA40EP1-6FFN1152C   -6  Organic fcBGA   1152   COM   40.4  
 LFSCM3GA40EP1-5FFN1152C   -5  Organic fcBGA   1152   COM   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.

www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
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
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For Further Information
For further information about the flexiPCS, see the LatticeSC/M Family flexiPCS Data Sheet. 

A variety of technical notes for the LatticeSC/M family are also available on the Lattice Semiconductor website at 
www.latticesemi.com.

• LatticeSC PURESPEED I/O Usage Guide (TN1088)

• LatticeSC PURESPEED I/O Adaptive Input Logic User’s Guide (TN1158)

• LatticeSC sysCLOCK PLL/DLL User’s Guide (TN1098)

• On-Chip Memory Usage Guide for LatticeSC Devices (TN1094)

• LatticeSC/M DDR/DDR2 SDRAM Memory Interface User’s Guide (TN1099)

• LatticeSC QDRII/II+ SRAM Memory Interface User’s Guide (TN1096)

• LatticeSC sysCONFIG Usage Guide (TN1080)

• LatticeSC MPI/System Bus (TN1085)

• SPI Serial Flash Programming Using ispJTAG in LatticeSC Devices (TN1100)

• Power Estimation and Management for LatticeSC Devices (TN1101)

• LatticeSC SERDES Jitter (TN1084)

• LatticeSC FPGAs: Implementing 3.3V Interfaces in 2.5V VCCIO Banks (TN1110)

• Lattice PCI Express Basic Demo User’s Guide (UG08) 

• LatticeSC flexiPCS/SERDES Design Guide (TN1145)

• Temperature Sensing Diode in LatticeSC Devices (TN1115)

• SPI4.2 Interoperability Between ORSPI4 and LatticeSC Devices (TN1116)

For further information on Interface standards refer to the following websites:

• JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org

• Optical Interface (SPI-4.2, XSBI, CSIX and XGMII): www.oiforum.com

• RAPIDIO: www.rapidio.org

• PCI/PCIX: ww.pcisig.com

LatticeSC/M Family Data Sheet
Supplemental Information
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