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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 660

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 1152-BCBGA, FCBGA

Supplier Device Package 1152-CFCBGA (35x35)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfscm3ga80ep1-7fc1152c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Figure 2-22. Output Register Block1 

Figure 2-23. Output/Tristate DDR/Shift Register Block

DDR/Shift Register Block
• DDR
• DDR + half clock
• DDR + shift x2
• DDR + shift x42

• Shift x2
• Shift x42

Notes:
1. CE, Update, Set and Reset not shown for clarity.
2. By four shift modes utilizes DDR/Shift register block from paired PIO.
3. DDR/Shift register block shared with tristate block. 
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Differential Input Termination
The LatticeSC device allows two types of differential termination. The first is a single resistor across the differential 
inputs. The second is a center-tapped system where each input is terminated to the on-chip termination bus VCMT. 
The VCMT bus is DC-coupled through an internal capacitor to ground.

Figure 2-29 shows the differential termination schemes and Table 2-9 shows the nominal values of the termination 
resistors.

Figure 2-29. Differential Termination Scheme

Calibration
There are two calibration sources that are associated with the termination scheme used in the LatticeSC devices:

• DIFFR – This pin occurs in each bank that supports differential drivers and must be connected through a 
1K+/-1% resistor to ground if differential outputs are used. Note that differential drivers are not supported in 
banks 1, 4 and 5.

• XRES – There is one of these pins per device. It is used for several functions including calibrating on-chip 
termination. This pin should always be connected through a 1K+/-1% resistor to ground.

The LatticeSC devices support two modes of calibration:

• Continuous – In this mode the SC devices continually calibrate the termination resistances. Calibration hap-
pens several times a second. Using this mode ensures that termination resistances remain calibrated as 
the silicon junction temperature changes.

• User Request – In this mode the calibration circuit operates continuously. However, the termination resistor 
values are only updated on the assertion of the calibration_update signal available to the core logic.

For more information on calibration, refer to the details of additional technical documentation at the end of this data 
sheet.

Hot Socketing
The LatticeSC devices have been carefully designed to ensure predictable behavior during power-up and power-
down. To ensure proper power sequencing, care must be taken during power-up and power-down as described 
below. During power-up and power-down sequences, the I/Os remain in tristate until the power supply voltage is 
high enough to ensure reliable operation. In addition, leakage into I/O pins is controlled to within specified limits, 
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BLVDS
The LatticeSC devices support BLVDS standard. This standard is emulated using controlled impedance comple-
mentary LVCMOS outputs in conjunction with a parallel external resistor across the driver outputs. BLVDS is 
intended for use when multi-drop and bi-directional multi-point differential signaling is required. The scheme shown 
in Figure 3-2 is one possible solution for bi-directional multi-point differential signals.

Figure 3-2. BLVDS Multi-point Output Example

Table 3-2. BLVDS DC Conditions1

Over Recommended Operating Conditions

Nominal

Symbol Description Zo = 45 Zo = 90 Units

ZOUT Output impedance 100 100 ohm

RTLEFT Left end termination 45 90 ohm

RTRIGHT Right end termination 45 90 ohm

VOH Output high voltage 1.375 1.48 V

VOL Output low voltage 1.125 1.02 V

VOD Output differential voltage 0.25 0.46 V

VCM Output common mode voltage 1.25 1.25 V

IDC DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.

Heavily loaded backplane, effective Zo ~ 45 to 90 ohms differential 
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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 Family Timing Adders 
Over Recommended Operating Conditions at VCC = 1.2V +/- 5%

Buffer Type Description

-7 -6 -5

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

Input Adjusters

LVDS LVDS -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns

RSDS RSDS -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns

BLVDS25 BLVDS -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns

MLVDS25 MLVDS -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns

LVPECL33 LVPECL -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns

HSTL18_I HSTL_18 class I -0.013 -0.015 0.015 0.007 0.042 0.029 ns

HSTL18_II HSTL_18 class II -0.013 -0.015 0.015 0.007 0.042 0.029 ns

HSTL18_III HSTL_18 class III -0.016 -0.018 0.008 0.003 0.032 0.023 ns

HSTL18_IV HSTL_18 class IV -0.016 -0.018 0.008 0.003 0.032 0.023 ns

HSTL18D_I Differential HSTL 18 class I 0.006 0.001 0.029 0.024 0.052 0.046 ns

HSTL18D_II Differential HSTL 18 class II 0.006 0.001 0.029 0.024 0.052 0.046 ns

HSTL15_I HSTL_15 class I -0.005 -0.016 0.026 -0.001 0.057 0.014 ns

HSTL15_II HSTL_15 class II -0.005 -0.016 0.026 -0.001 0.057 0.014 ns

HSTL15_III HSTL_15 class III -0.013 -0.015 0.015 0.007 0.042 0.029 ns

HSTL15_IV HSTL_15 class IV -0.013 -0.015 0.015 0.007 0.042 0.029 ns

HSTL15D_I Differential HSTL 15 class I -0.021 -0.022 0.001 -0.009 0.022 0.003 ns

HSTL15D_II Differential HSTL 15 class II -0.021 -0.022 0.001 -0.009 0.022 0.003 ns

SSTL33_I SSTL_3 class I -0.036 -0.061 -0.181 -0.313 -0.326 -0.565 ns

SSTL33_II SSTL_3 class II -0.036 -0.061 -0.181 -0.313 -0.326 -0.565 ns

SSTL33D_I Differential SSTL_3 class I 0.012 0.012 0.034 0.028 0.055 0.043 ns

SSTL33D_II Differential SSTL_3 class II 0.012 0.012 0.034 0.028 0.055 0.043 ns

SSTL25_I SSTL_2 class I 0.003 -0.008 0.03 0.011 0.058 0.03 ns

SSTL25_II SSTL_2 class II 0.003 -0.008 0.03 0.011 0.058 0.03 ns

SSTL25D_I Differential SSTL_2 class I 0.006 0 0.031 0.023 0.056 0.046 ns

SSTL25D_II Differential SSTL_2 class II 0.006 0 0.031 0.023 0.056 0.046 ns

SSTL18_I SSTL_18 class I -0.013 -0.015 0.015 0.007 0.042 0.029 ns

SSTL18_II SSTL_18 class II -0.013 -0.015 0.015 0.007 0.042 0.029 ns

SSTL18D_I Differential SSTL_18 class I 0.006 0.001 0.029 0.024 0.052 0.046 ns

SSTL18D_II Differential SSTL_18 class II 0.006 0.001 0.029 0.024 0.052 0.046 ns

LVTTL33 LVTTL 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns

LVCMOS33 LVCMOS 3.3 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns

LVCMOS25 LVCMOS 2.5 0 0 0 0 0 0 ns

LVCMOS18 LVCMOS 1.8 -0.068 -0.068 -0.087 -0.087 -0.105 -0.105 ns

LVCMOS15 LVCMOS 1.5 -0.131 -0.131 -0.186 -0.186 -0.241 -0.241 ns

LVCMOS12 LVCMOS 1.2 -0.238 -0.238 -0.364 -0.364 -0.49 -0.49 ns

PCI33 PCI 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns

PCIX33 PCI-X 3.3 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns

PCIX15 PCI-X 1.5 -0.005 -0.016 0.026 -0.001 0.057 0.014 ns

AGP1X33 AGP-1X 3.3 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns

AGP2X33 AGP-2X -0.036 -0.061 -0.181 -0.313 -0.326 -0.565 ns
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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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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



4-24

Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

G1 NC -  PL20B 7  

M4 NC -  NC -  

J3 NC -  NC -  

P5 NC -  NC -  

W5 NC -  PL48C 6  

T6 NC -  PL35C 6  

U3 NC -  PL36A 6  

V3 NC -  PL36B 6  

T5 NC -  PL39A 6  

T4 NC -  PL39B 6  

V5 NC -  PL43C 6  

U6 NC -  PL42C 6  

U4 NC -  PL40A 6  

U5 NC -  PL40B 6  

V4 NC -  PL43D 6  

Y2 NC -  PL47A 6  

AA2 NC -  PL47B 6  

W3 NC -  PL47D 6  

Y3 NC -  PL47C 6  

AB3 NC -  NC -  

AC4 NC -  PL53A 6  

AD4 NC -  PL53B 6  

AE3 NC -  PL56A 6  

AF3 NC -  PL56B 6  

AF7 NC -  PB7A 5  

AF6 NC -  PB7B 5  

AH4 NC -  PB8A 5  

AG5 NC -  PB8B 5  

AF8 NC -  PB9A 5  

AG8 NC -  PB9B 5  

AG7 NC -  NC -  

AG10 NC -  NC -  

AF12 NC -  NC -  

AH7 NC -  PB15A 5  

AE13 NC -  PB15D 5  

AG13 NC -  PB23C 5  

AH8 NC -  PB15B 5  

AJ5 NC -  PB17A 5  

AJ6 NC -  PB17B 5  

AF15 NC -  PB21D 5  

AJ7 NC -  PB19A 5  

AJ8 NC -  PB19B 5  

AE12 NC -  PB15C 5  

AF16 NC -  PB38D 4  

AF19 NC -  PB49D 4  

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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AB10 VCC -  VCC -  

AB21 VCC -  VCC -  

J10 VCC -  VCC -  

J21 VCC -  VCC -  

K10 VCC -  VCC -  

K11 VCC -  VCC -  

K12 VCC -  VCC -  

K13 VCC -  VCC -  

K14 VCC -  VCC -  

K17 VCC -  VCC -  

K18 VCC -  VCC -  

K19 VCC -  VCC -  

K20 VCC -  VCC -  

K21 VCC -  VCC -  

K22 VCC -  VCC -  

K9 VCC -  VCC -  

L10 VCC -  VCC -  

L21 VCC -  VCC -  

M10 VCC -  VCC -  

M21 VCC -  VCC -  

N10 VCC -  VCC -  

N21 VCC -  VCC -  

P10 VCC -  VCC -  

P21 VCC -  VCC -  

U10 VCC -  VCC -  

U21 VCC -  VCC -  

V10 VCC -  VCC -  

V21 VCC -  VCC -  

W10 VCC -  VCC -  

W21 VCC -  VCC -  

Y10 VCC -  VCC -  

Y21 VCC -  VCC -  

H11 VCCAUX -  VCCAUX -  

H12 VCCAUX -  VCCAUX -  

H19 VCCAUX -  VCCAUX -  

H20 VCCAUX -  VCCAUX -  

M23 VCCAUX -  VCCAUX -  

M24 VCCAUX -  VCCAUX -  

N23 VCCAUX -  VCCAUX -  

N24 VCCAUX -  VCCAUX -  

U23 VCCAUX -  VCCAUX -  

U24 VCCAUX -  VCCAUX -  

V23 VCCAUX -  VCCAUX -  

V24 VCCAUX -  VCCAUX -  

W23 VCCAUX -  VCCAUX -  

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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B1 GND -  GND -  

B32 GND -  GND -  

C11 GND -  GND -  

C12 GND -  GND -  

C16 GND -  GND -  

C21 GND -  GND -  

C22 GND -  GND -  

C24 GND -  GND -  

C25 GND -  GND -  

C26 GND -  GND -  

C27 GND -  GND -  

C29 GND -  GND -  

C3 GND -  GND -  

C30 GND -  GND -  

C4 GND -  GND -  

C6 GND -  GND -  

C7 GND -  GND -  

C8 GND -  GND -  

C9 GND -  GND -  

D17 GND -  GND -  

F18 GND -  GND -  

F3 GND -  GND -  

F30 GND -  GND -  

F9 GND -  GND -  

G15 GND -  GND -  

G24 GND -  GND -  

G29 GND -  GND -  

G3 GND -  GND -  

J14 GND -  GND -  

J22 GND -  GND -  

J26 GND -  GND -  

J6 GND -  GND -  

K11 GND -  GND -  

K19 GND -  GND -  

K30 GND -  GND -  

K4 GND -  GND -  

L23 GND -  GND -  

L9 GND -  GND -  

M13 GND -  GND -  

M15 GND -  GND -  

M18 GND -  GND -  

M20 GND -  GND -  

M27 GND -  GND -  

M7 GND -  GND -  

N12 GND -  GND -  

N14 GND -  GND -  

N19 GND -  GND -  

N21 GND -  GND -  

N29 GND -  GND -  

N3 GND -  GND -  

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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P17 VCC -  VCC -  

P19 VCC -  VCC -  

R13 VCC -  VCC -  

R15 VCC -  VCC -  

R18 VCC -  VCC -  

R20 VCC -  VCC -  

T13 VCC -  VCC -  

T14 VCC -  VCC -  

T16 VCC -  VCC -  

T17 VCC -  VCC -  

T19 VCC -  VCC -  

T20 VCC -  VCC -  

U13 VCC -  VCC -  

U14 VCC -  VCC -  

U16 VCC -  VCC -  

U17 VCC -  VCC -  

U19 VCC -  VCC -  

U20 VCC -  VCC -  

V13 VCC -  VCC -  

V15 VCC -  VCC -  

V18 VCC -  VCC -  

V20 VCC -  VCC -  

W14 VCC -  VCC -  

W16 VCC -  VCC -  

W17 VCC -  VCC -  

W19 VCC -  VCC -  

Y13 VCC -  VCC -  

Y15 VCC -  VCC -  

Y16 VCC -  VCC -  

Y17 VCC -  VCC -  

Y18 VCC -  VCC -  

Y20 VCC -  VCC -  

C17 VCCIO1 -  VCCIO1 -  

D16 VCCIO1 -  VCCIO1 -  

F15 VCCIO1 -  VCCIO1 -  

F24 VCCIO1 -  VCCIO1 -  

G18 VCCIO1 -  VCCIO1 -  

G9 VCCIO1 -  VCCIO1 -  

J11 VCCIO1 -  VCCIO1 -  

J19 VCCIO1 -  VCCIO1 -  

K14 VCCIO1 -  VCCIO1 -  

K22 VCCIO1 -  VCCIO1 -  

G4 VCCIO2 -  VCCIO2 -  

J7 VCCIO2 -  VCCIO2 -  

K3 VCCIO2 -  VCCIO2 -  

L10 VCCIO2 -  VCCIO2 -  

M6 VCCIO2 -  VCCIO2 -  

N4 VCCIO2 -  VCCIO2 -  

P9 VCCIO2 -  VCCIO2 -  

R7 VCCIO2 -  VCCIO2 -  

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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AH27 PB5C 5  PB5C 5  

AH26 PB5D 5 VREF1_5 PB5D 5 VREF1_5

AN32 PB7A 5  PB7A 5  

AP32 PB7B 5  PB7B 5  

AF25 PB7C 5  PB7C 5  

AE25 PB7D 5  PB7D 5  

AN31 PB8A 5  PB9A 5  

AN30 PB8B 5  PB9B 5  

AK29 PB8C 5  PB9C 5  

AK28 PB8D 5  PB9D 5  

AP31 PB9A 5  PB11A 5  

AP30 PB9B 5  PB11B 5  

AD24 PB9C 5  PB11C 5  

AE24 PB9D 5  PB11D 5  

AM29 PB11A 5  PB13A 5  

AM28 PB11B 5  PB13B 5  

AJ27 PB11C 5  PB13C 5  

AJ26 PB11D 5  PB13D 5  

AP29 PB13A 5  PB15A 5  

AP28 PB13B 5  PB15B 5  

AK27 PB13C 5  PB15C 5  

AK26 PB13D 5  PB15D 5  

AN29 PB15A 5  PB17A 5  

AN28 PB15B 5  PB17B 5  

AG25 PB15C 5  PB17C 5  

AG24 PB15D 5  PB17D 5  

AL26 PB17A 5  PB19A 5  

AL25 PB17B 5  PB19B 5  

AG23 PB17C 5  PB19C 5  

AG22 PB17D 5  PB19D 5  

AN27 PB19A 5  PB21A 5  

AN26 PB19B 5  PB21B 5  

AF24 PB19C 5  PB21C 5  

AF23 PB19D 5  PB21D 5  

AP27 PB22A 5  PB24A 5  

AP26 PB22B 5  PB24B 5  

AK25 PB22C 5  PB24C 5  

AK24 PB22D 5  PB24D 5  

AN25 PB25A 5  PB27A 5  

AN24 PB25B 5  PB27B 5  

AE22 PB25C 5  PB27C 5  

AE21 PB25D 5  PB27D 5  

AM26 PB26A 5  PB29A 5  

AM25 PB26B 5  PB29B 5  

AF22 PB26C 5  PB29C 5  

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

Ball 
Number

LFSC/M40 LFSC/M80

Ball 
Function

VCCIO 
Bank Dual Function

Ball 
Function

VCCIO 
Bank Dual Function
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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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C2 VCCJ -  VCCJ -  

M9 TDO - TDO TDO - TDO

L9 TMS -  TMS -  

D1 TCK -  TCK -  

C1 TDI -  TDI -  

J8 PROGRAMN 1  PROGRAMN 1  

K8 MPIIRQN 1 CFGIRQN/MPI_IRQ_N MPIIRQN 1 CFGIRQN/MPI_IRQ_N

B2 CCLK 1  CCLK 1  

H9 RESP_URC -  RESP_URC -  

H10 VCC12 -  VCC12 -  

H8 A_REFCLKN_R -  A_REFCLKN_R -  

G8 A_REFCLKP_R -  A_REFCLKP_R -  

C3 VCC12 -  VCC12 -  

D3 A_VDDIB0_R -  A_VDDIB0_R -  

A3 A_HDINP0_R - PCS 3E0 CH 0 IN P A_HDINP0_R - PCS 3E0 CH 0 IN P

B3 A_HDINN0_R - PCS 3E0 CH 0 IN N A_HDINN0_R - PCS 3E0 CH 0 IN N

E5 VCC12 -  VCC12 -  

A4 A_HDOUTP0_R - PCS 3E0 CH 0 OUT P A_HDOUTP0_R - PCS 3E0 CH 0 OUT P

F6 A_VDDOB0_R -  A_VDDOB0_R -  

B4 A_HDOUTN0_R - PCS 3E0 CH 0 OUT N A_HDOUTN0_R - PCS 3E0 CH 0 OUT N

F7 A_VDDOB1_R -  A_VDDOB1_R -  

B5 A_HDOUTN1_R - PCS 3E0 CH 1 OUT N A_HDOUTN1_R - PCS 3E0 CH 1 OUT N

E6 VCC12 -  VCC12 -  

A5 A_HDOUTP1_R - PCS 3E0 CH 1 OUT P A_HDOUTP1_R - PCS 3E0 CH 1 OUT P

B6 A_HDINN1_R - PCS 3E0 CH 1 IN N A_HDINN1_R - PCS 3E0 CH 1 IN N

A6 A_HDINP1_R - PCS 3E0 CH 1 IN P A_HDINP1_R - PCS 3E0 CH 1 IN P

C6 VCC12 -  VCC12 -  

D4 A_VDDIB1_R -  A_VDDIB1_R -  

C7 VCC12 -  VCC12 -  

D5 A_VDDIB2_R -  A_VDDIB2_R -  

A7 A_HDINP2_R - PCS 3E0 CH 2 IN P A_HDINP2_R - PCS 3E0 CH 2 IN P

B7 A_HDINN2_R - PCS 3E0 CH 2 IN N A_HDINN2_R - PCS 3E0 CH 2 IN N

E7 VCC12 -  VCC12 -  

A8 A_HDOUTP2_R - PCS 3E0 CH 2 OUT P A_HDOUTP2_R - PCS 3E0 CH 2 OUT P

F8 A_VDDOB2_R -  A_VDDOB2_R -  

B8 A_HDOUTN2_R - PCS 3E0 CH 2 OUT N A_HDOUTN2_R - PCS 3E0 CH 2 OUT N

F9 A_VDDOB3_R -  A_VDDOB3_R -  

B9 A_HDOUTN3_R - PCS 3E0 CH 3 OUT N A_HDOUTN3_R - PCS 3E0 CH 3 OUT N

E8 VCC12 -  VCC12 -  

A9 A_HDOUTP3_R - PCS 3E0 CH 3 OUT P A_HDOUTP3_R - PCS 3E0 CH 3 OUT P

B10 A_HDINN3_R - PCS 3E0 CH 3 IN N A_HDINN3_R - PCS 3E0 CH 3 IN N

A10 A_HDINP3_R - PCS 3E0 CH 3 IN P A_HDINP3_R - PCS 3E0 CH 3 IN P

C10 VCC12 -  VCC12 -  

D6 A_VDDIB3_R -  A_VDDIB3_R -  

G10 VCC12 -  VCC12 -  

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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W7 GND -  GND -  

AA14 VCC -  VCC -  

AA16 VCC -  VCC -  

AA17 VCC -  VCC -  

AA18 VCC -  VCC -  

AA19 VCC -  VCC -  

AA21 VCC -  VCC -  

AB13 VCC -  VCC -  

AB22 VCC -  VCC -  

N13 VCC -  VCC -  

N22 VCC -  VCC -  

P14 VCC -  VCC -  

P16 VCC -  VCC -  

P17 VCC -  VCC -  

P18 VCC -  VCC -  

P19 VCC -  VCC -  

P21 VCC -  VCC -  

R15 VCC -  VCC -  

R17 VCC -  VCC -  

R18 VCC -  VCC -  

R20 VCC -  VCC -  

T14 VCC -  VCC -  

T16 VCC -  VCC -  

T19 VCC -  VCC -  

T21 VCC -  VCC -  

U14 VCC -  VCC -  

U15 VCC -  VCC -  

U17 VCC -  VCC -  

U18 VCC -  VCC -  

U20 VCC -  VCC -  

U21 VCC -  VCC -  

V14 VCC -  VCC -  

V15 VCC -  VCC -  

V17 VCC -  VCC -  

V18 VCC -  VCC -  

V20 VCC -  VCC -  

V21 VCC -  VCC -  

W14 VCC -  VCC -  

W16 VCC -  VCC -  

W19 VCC -  VCC -  

W21 VCC -  VCC -  

Y15 VCC -  VCC -  

Y17 VCC -  VCC -  

Y18 VCC -  VCC -  

Y20 VCC -  VCC -  

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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AM17 VCCIO4 -  VCCIO4 -  

AM5 VCCIO4 -  VCCIO4 -  

AE20 VCCIO5 -  VCCIO5 -  

AE23 VCCIO5 -  VCCIO5 -  

AE26 VCCIO5 -  VCCIO5 -  

AH22 VCCIO5 -  VCCIO5 -  

AH28 VCCIO5 -  VCCIO5 -  

AJ19 VCCIO5 -  VCCIO5 -  

AJ25 VCCIO5 -  VCCIO5 -  

AL18 VCCIO5 -  VCCIO5 -  

AL24 VCCIO5 -  VCCIO5 -  

AL30 VCCIO5 -  VCCIO5 -  

AM21 VCCIO5 -  VCCIO5 -  

AM27 VCCIO5 -  VCCIO5 -  

AA31 VCCIO6 -  VCCIO6 -  

AB29 VCCIO6 -  VCCIO6 -  

AC24 VCCIO6 -  VCCIO6 -  

AD32 VCCIO6 -  VCCIO6 -  

AE28 VCCIO6 -  VCCIO6 -  

AG31 VCCIO6 -  VCCIO6 -  

AK32 VCCIO6 -  VCCIO6 -  

T29 VCCIO6 -  VCCIO6 -  

U31 VCCIO6 -  VCCIO6 -  

V32 VCCIO6 -  VCCIO6 -  

W28 VCCIO6 -  VCCIO6 -  

Y26 VCCIO6 -  VCCIO6 -  

E31 VCCIO7 -  VCCIO7 -  

G28 VCCIO7 -  VCCIO7 -  

H32 VCCIO7 -  VCCIO7 -  

K29 VCCIO7 -  VCCIO7 -  

L31 VCCIO7 -  VCCIO7 -  

M25 VCCIO7 -  VCCIO7 -  

N28 VCCIO7 -  VCCIO7 -  

P32 VCCIO7 -  VCCIO7 -  

R25 VCCIO7 -  VCCIO7 -  

J25 VCCIO1 -  VCCIO1 -  

N11 VTT_2 2  VTT_2 2  

R12 VTT_2 2  VTT_2 2  

T12 VTT_2 2  VTT_2 2  

AB11 VTT_3 3  VTT_3 3  

W12 VTT_3 3  VTT_3 3  

Y12 VTT_3 3  VTT_3 3  

AC15 VTT_4 4  VTT_4 4  

AC16 VTT_4 4  VTT_4 4  

AD13 VTT_4 4  VTT_4 4  

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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AP20 PB61B 5  

AH21 PB61C 5  

AH20 PB61D 5  

AM20 PB63A 5  

AM19 PB63B 5  

AJ21 PB63C 5  

AJ20 PB63D 5  

AK19 PB66A 5  

AK18 PB66B 5  

AE18 PB66C 5  

AD18 PB66D 5  

AN19 PB69A 5  

AN18 PB69B 5  

AG18 PB69C 5  

AF18 PB69D 5  

AP19 PB71A 5  

AP18 PB71B 5  

AJ18 PB71C 5  

AH18 PB71D 5  

AP17 PB73A 4  

AP16 PB73B 4  

AJ17 PB73C 4  

AH17 PB73D 4  

AN17 PB75A 4  

AN16 PB75B 4  

AE17 PB75C 4  

AD17 PB75D 4  

AK17 PB78A 4  

AK16 PB78B 4  

AG17 PB78C 4  

AF17 PB78D 4  

AM16 PB81A 4  

AM15 PB81B 4  

AJ15 PB81C 4  

AJ14 PB81D 4  

AL16 PB83A 4  

AL15 PB83B 4  

AG16 PB83C 4  

AF16 PB83D 4  

AP15 PB86A 4  

AP14 PB86B 4  

AH15 PB86C 4  

AH14 PB86D 4  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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F6 A_VDDOB0_R -  

B4 A_HDOUTN0_R - PCS 3E0 CH 0 OUT N

F7 A_VDDOB1_R -  

B5 A_HDOUTN1_R - PCS 3E0 CH 1 OUT N

E6 VCC12 -  

A5 A_HDOUTP1_R - PCS 3E0 CH 1 OUT P

B6 A_HDINN1_R - PCS 3E0 CH 1 IN N

A6 A_HDINP1_R - PCS 3E0 CH 1 IN P

C6 VCC12 -  

D4 A_VDDIB1_R -  

C7 VCC12 -  

D5 A_VDDIB2_R -  

A7 A_HDINP2_R - PCS 3E0 CH 2 IN P

B7 A_HDINN2_R - PCS 3E0 CH 2 IN N

E7 VCC12 -  

A8 A_HDOUTP2_R - PCS 3E0 CH 2 OUT P

F8 A_VDDOB2_R -  

B8 A_HDOUTN2_R - PCS 3E0 CH 2 OUT N

F9 A_VDDOB3_R -  

B9 A_HDOUTN3_R - PCS 3E0 CH 3 OUT N

E8 VCC12 -  

A9 A_HDOUTP3_R - PCS 3E0 CH 3 OUT P

B10 A_HDINN3_R - PCS 3E0 CH 3 IN N

A10 A_HDINP3_R - PCS 3E0 CH 3 IN P

C10 VCC12 -  

D6 A_VDDIB3_R -  

G10 VCC12 -  

D7 B_VDDIB0_R -  

E10 B_HDINP0_R - PCS 3E1 CH 0 IN P

F10 B_HDINN0_R - PCS 3E1 CH 0 IN N

K10 VCC12 -  

A11 B_HDOUTP0_R - PCS 3E1 CH 0 OUT P

D10 B_VDDOB0_R -  

B11 B_HDOUTN0_R - PCS 3E1 CH 0 OUT N

D11 B_VDDOB1_R -  

B12 B_HDOUTN1_R - PCS 3E1 CH 1 OUT N

L10 VCC12 -  

A12 B_HDOUTP1_R - PCS 3E1 CH 1 OUT P

F11 B_HDINN1_R - PCS 3E1 CH 1 IN N

E11 B_HDINP1_R - PCS 3E1 CH 1 IN P

G11 VCC12 -  

D8 B_VDDIB1_R -  

G12 VCC12 -  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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Commercial, Cont.

Part Number Grade Package  Balls Temp. LUTs (K)

LFSCM3GA115EP1-6FC1152C1 -6  Ceramic fcBGA  1152 COM 115.2

LFSCM3GA115EP1-5FC1152C1 -5  Ceramic fcBGA  1152 COM 115.2

LFSCM3GA115EP1-6FF1152C -6  Organic fcBGA  1152 COM 115.2

LFSCM3GA115EP1-5FF1152C -5  Organic fcBGA  1152 COM 115.2

LFSCM3GA115EP1-6FC1704C1 -6  Ceramic fcBGA  1704 COM 115.2

LFSCM3GA115EP1-5FC1704C1 -5  Ceramic fcBGA  1704 COM 115.2

LFSCM3GA115EP1-6FF1704C -6  Organic fcBGA  1704 COM 115.2

LFSCM3GA115EP1-5FF1704C -5  Organic fcBGA  1704 COM 115.2

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

www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
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DC and Switching 
Characteristics (cont.)

Updated LatticeSC Internal Timing Parameters with ispLEVER 6.1 SP1 
results.

Updated tFDEL and tCDEL specifications.

Updated LatticeSC Family Timing Adders with ispLEVER 6.1 SP1 
results.

Updated PLL specifications to expand frequency range down to 2 MHz 
and break out jitter for the different ranges.

Added footnote to sysCLOCK PLL Timing table specifying the condi-
tions for the jitter measurements.

Added tDLL specification to sysCLOCK DLL Timing table.

Added footnote to sysCLOCK DLL Timing table specifying the condi-
tions for the jitter measurements.

Added sysCONFIG Master Parallel Configuration Mode and sysCON-
FIG SPI Port to LatticeSC sysCONFIG Port Timing table.

Pin Information Updated Pin Information Summary with SC40 information.

Updated LFSC25 Logic Signal Connections: FF1020 with SC40 infor-
mation.

Updated LFSC80 Logic Signal Connections: FC1152 with SC40 infor-
mation.

August 2007 01.6 General Changed references of "HDC" to "HDC/SI".

Changed references of "LDCN" to "LDCN/SCS".

Changed references of "BUSYN/RCLK" to "BUSYN/RCLK/SCK".

Changed references of "RDCFGN" to "TSALLN".

Changed references of "TDO/RDDATA" to "TDO".

Architecture Updated text in Ripple Mode section.

Added information to Global Set/Reset.

Added information for Spread Spectrum Clocking

Modified information for PLL/DLL Cascading. DLL to PLL is now sup-
ported.

Modified AIL Block text and figure.

Modified Figure 2-20 DDR/Shift Register Block.

Added Information to Hot Socketing.

Added new information for I/O Architecture Rules.

Added information to SERDES Power Supply Sequencing Require-
ments.

DC and Switching 
Characteristics

Added footnote to Hot Socketing Specifications table.

Modified Initialization and Standby Supply Current table.

Modified GSR Timing table.

Modified sysCLOCK DLL Timing table to include IDUTY.

Deleted Readback Timing information from sysCONFIG Port Timing 
table.

Modified data in External Switching Characteristics table.

Pin Information Added information to the Signal Descriptions table for HDC/SI, LDCN/
SCS.

Added footnote to Signal Descriptions table.

Modified Description for signal BUSYN/RCLK/SCK.

Modified data in Pin Information Summary and device-specific Pinout 
Information tables.

Date Version Section Change Summary


