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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.

Details

Product Status Obsolete

Number of LABs/CLBs 28750

Number of Logic Elements/Cells 115000

Total RAM Bits 7987200

Number of I/O 942

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 1704-BBGA, FCBGA

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

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfsc3ga115e-5ffn1704c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Table 1-1. LatticeSC Family Selection Guide1

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

Table 1-2. LatticeSCM Family

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

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

Device SC15 SC25 SC40 SC80 SC115

LUT4s (K) 15 25 40 80 115

sysMEM Blocks (18Kb) 56 104 216 308 424

Embedded Memory (Mbits) 1.03 1.92 3.98 5.68 7.8

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

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

DLLs 12 12 12 12 12

Analog PLLs 8 8 8 8 8

MACO Blocks 4 6 10 10 12

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

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

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

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

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

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

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

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

Device SCM15 SCM25 SCM40 SCM80 SCM115

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

1 2 2 2 4

SPI4.2 Blocks 1 2 2 2 2

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

1 2 2 2 2

Low-Speed CDR Blocks 0 0 2 2 2

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

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

www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
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Figure 2-13. DLL to PLL

Figure 2-14 shows a shift of only CLKOP out in time.

Figure 2-14. PLL to DLL

Figure 2-15 shows a shift of only CLKOS out in time.

Figure 2-15. PLL to DLL

For further information on the DLL, please see details of additional technical documentation at the end of this data 
sheet.

sysMEM Memory Block
The sysMEM block can implement single port, true dual port, pseudo dual port or FIFO memories. Dedicated FIFO 
support logic allows the LatticeSC devices to efficiently implement FIFOs without consuming LUTs or routing 
resources for flag generation. Each block can be used in a variety of depths and widths as shown in Table 2-5. 
Memory with ranges from x1 to x18 in all modes: single port, pseudo-dual port and FIFO also providing x36.

DLL PLL
CLKOP

CLKOS
CLKOSCLKI

SMI Bus

PLL DLL CLKOSCLKOPCLKI

SMI Bus

PLL DLL CLKOSCLKOSCLKI

SMI Bus
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Differential HSTL and SSTL
Differential HSTL and SSTL outputs are implemented as a pair of complementary single-ended outputs. All allow-
able single-ended output classes (class I and class II) are supported in this mode.

MLVDS
The LatticeSC devices support the MLVDS standard. This industry standard is emulated using controlled imped-
ance complementary LVCMOS outputs in conjunction with a parallel external resistor across the driver outputs. 
MLVDS is intended for use when multi-drop and bi-directional multi-point differential signaling is required. The 
scheme shown in Figure 3-1 is one possible solution for bi-directional multi-point differential signals.

Figure 3-1. MLVDS Multi-Point Output Example

Table 3-1. MLVDS DC Conditions1

Over Recommended Operating Conditions

Nominal

Symbol Description Zo = 50 Zo = 70 Units

ZOUT Output impedance 50 50 ohm

RTLEFT Left end termination 50 70 ohm

RTRIGHT Right end termination 50 70 ohm

VOH Output high voltage 1.50 1.575 V

VOL Output low voltage 1.00 0.925 V

VOD Output differential voltage 0.50 0.65 V

VCM Output common mode voltage 1.25 1.25 V

IDC DC output current 20.0 18.5 mA

1. For input buffer, see LVDS table.

Heavily loaded backplane, effective Zo ~ 50 to 70 ohms differential 

5050
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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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EBR Timing

tCO_EBR CK_Q_DEL Clock (Read) to output from Address 
or Data — 1.900 — 2.116 — 2.335 ns

tCOO_EBR CK_Q_DEL Clock (Write) to output from EBR 
output Register 0.390 — 0.444 — 0.498 — ns

tSUDATA_EBR D_CK_SET Setup Data to EBR Memory (Write 
clk) -0.173 — -0.192 — -0.210 — ns

tHDATA_EBR D_CK_HLD Hold Data to EBR Memory (Write clk) 0.276 — 0.305 — 0.335 — ns

tSUADDR_EBR A_CK_SET Setup Address to EBR Memory 
(Write clk) -0.165 — -0.182 — -0.200 — ns

tHADDR_EBR A_CK_HLD Hold Address to EBR Memory (Write 
clk) 0.269 — 0.298 — 0.327 — ns

tSUWREN_EBR CE_CK_SET Setup Write/Read Enable to EBR 
Memory (Write/Read clk) 0.225 — 0.226 — 0.226 — ns

tHWREN_EBR CE_CK_HLD Hold Write/Read Enable to EBR 
Memory (write/read clk) 0.073 — 0.095 — 0.116 — ns

tSUCE_EBR CS_CK_SET Clock Enable Setup Time to EBR 
Output Register (Read clk) 0.261 — 0.269 — 0.276 — ns

tHCE_EBR CS_CK_HLD Clock Enable Hold Time to EBR Out-
put Register (Read clk) 0.023 — 0.039 — 0.055 — ns

tRSTO_EBR RESET_Q_DEL Reset To Output Delay Time from 
EBR Output Register (asynchronous) — 0.589 — 0.673 — 0.757 ns

Cycle Boosting Timing

tDEL1 DEL1 Cycle boosting delay 1 applies to 
PIO, PFU, EBR — 0.480 — 0.524 — 0.570 ns

tDEL2 DEL2 Cycle boosting delay 2 applies to 
PIO, PFU, EBR — 0.922 — 1.005 — 1.090 ns

tDEL3 DEL3 Cycle boosting delay 3 applies to 
PIO, PFU, EBR — 1.366 — 1.488 — 1.612 ns

1. Complete timing parameters for a user design will be incorporated when running ispLEVER. This is a sampling of the key timing parameters.

LatticeSC/M Internal Timing Parameters1 (Continued)
Over Recommended Commercial Operating Conditions at VCC = 1.2V +/- 5%

Parameter Symbol Description

-7 -6 -5

UnitsMin. Max. Min. Max. Min. Max.
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Figure 3-10. FIFO Reset Waveform

Note: RE and WE must be deactivated tRSU before the Positive FIFO reset edge and enabled tRSH after the FIFO reset negative edge.

Figure 3-11. Read Pointer Reset Waveform

Note: RE and WE must be deactivated tRSU before the Positive FIFO reset edge and enabled tRSH after the FIFO reset negative edge.

tRW

tRSU

tRSU

tRSF

tRSF

tRSH

Asynchronous RESET, RESET pulse width (tRW),
RESET to Flag valid (tRSF), RESET hold time (tRSH)

tRSH

RE

RST

EF, AE flags

WE

FF, AF flags

DO

tRW

tRSU

tRSF

tRSU tRSH

tACCESS_F

tACCESS_E

tRSH

RESET pulse width (tRW), RESET to Flag valid (tRSF),
RESET hold time (tRSH)RST_B

RE

RCLK

EF, AE flags

WE

WCLK

FF, AF flags
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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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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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AH29 PB48B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB68B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D

AE26 PB48C 4  PB68C 4  

AD25 PB48D 4  PB68D 4  

AJ30 PB49A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B PB69A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B

AH30 PB49B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B PB69B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B

AG28 PB49C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C PB69C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C

AG29 PB49D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C PB69D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C

AF26 VCC12 -  VCC12 -  

AD27 PROBE_VCC -  PROBE_VCC -  

AG27 VCC12 -  VCC12 -  

AE28 PROBE_GND -  PROBE_GND -  

AC25 PR45D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A PR57D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A

AD26 PR45C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A PR57C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A

AF28 PR45B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E PR57B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E

AF29 PR45A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E PR57A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E

AC26 PR44D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F PR55D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F

AB26 PR44C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F PR55C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F

AG30 PR44B 3  PR55B 3  

AF30 PR44A 3  PR55A 3  

AC28 PR43B 3  PR52B 3  

AB28 PR43A 3  PR52A 3  

AB27 PR41D 3 VREF2_3 PR51D 3 VREF2_3

AE30 PR41B 3  PR51B 3  

AD30 PR41A 3  PR51A 3  

AB25 PR40B 3  PR49B 3  

AA25 PR40A 3  PR49A 3  

AA30 PR39B 3  PR48B 3  

Y30 PR39A 3  PR48A 3  

W29 PR37B 3  PR44B 3  

V29 PR37A 3  PR44A 3  

U30 PR36B 3  PR43B 3  

T30 PR36A 3  PR43A 3  

V25 PR35D 3 DIFFR_3 PR42D 3 DIFFR_3

W28 PR35B 3  PR42B 3  

V28 PR35A 3  PR42A 3  

R30 PR33B 3  PR38B 3  

P30 PR33A 3  PR38A 3  

N30 PR32B 3  PR35B 3  

M29 PR32A 3  PR35A 3  

U26 PR31D 3  PR34D 3  

T26 PR31C 3 VREF1_3 PR34C 3 VREF1_3

U28 PR31B 3  PR34B 3  

T28 PR31A 3  PR34A 3  

M30 PR28D 3 PCLKC3_2 PR31D 3 PCLKC3_2

L29 PR28C 3 PCLKT3_2 PR31C 3 PCLKT3_2

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

Ball 
Number

LFSC/M15 LFSC/M25

Ball Function
VCCIO 
Bank Dual Function Ball Function

VCCIO
Bank Dual Function
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H1 PR25B 2  PR23B 2  

H2 PR25A 2  PR23A 2  

N8 PR22D 2  PR25D 2  

M8 PR22C 2  PR25C 2  

H4 PR22B 2  PR25B 2  

J4 PR22A 2  PR25A 2  

G1 PR21B 2  PR22B 2  

G2 PR21A 2  PR22A 2  

L7 PR20D 2  PR21D 2  

L8 PR20C 2  PR21C 2  

F2 PR20B 2  PR21B 2  

F1 PR20A 2  PR21A 2  

K5 PR18D 2 VREF2_2 PR18D 2 VREF2_2

J5 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

E1 PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C

N10 PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A

M10 PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A

D2 PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D

D1 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D

K6 PR16D 2  PR16D 2  

K7 PR16C 2  PR16C 2  

J8 PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B

K8 PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B

J10 VCCJ -  VCCJ -  

J9 TDO - TDO TDO - TDO

K9 TMS -  TMS -  

J12 TCK -  TCK -  

J13 TDI -  TDI -  

K12 PROGRAMN 1  PROGRAMN 1  

K13 MPIIRQN 1 CFGIRQN/MPI_IRQ_N MPIIRQN 1 CFGIRQN/MPI_IRQ_N

K10 CCLK 1  CCLK 1  

F5 RESP_URC -  RESP_URC -  

B5 VCC12 -  VCC12 -  

D5 A_REFCLKN_R -  A_REFCLKN_R -  

C5 A_REFCLKP_R -  A_REFCLKP_R -  

B2 A_VDDIB0_R -  A_VDDIB0_R -  

C1 A_HDINP0_R - PCS 3E0 CH 0 IN P A_HDINP0_R - PCS 3E0 CH 0 IN P

C2 A_HDINN0_R - PCS 3E0 CH 0 IN N A_HDINN0_R - PCS 3E0 CH 0 IN N

A3 A_HDOUTP0_R - PCS 3E0 CH 0 OUT P A_HDOUTP0_R - PCS 3E0 CH 0 OUT P

D3 A_VDDOB0_R -  A_VDDOB0_R -  

B3 A_HDOUTN0_R - PCS 3E0 CH 0 OUT N A_HDOUTN0_R - PCS 3E0 CH 0 OUT N

D4 A_VDDOB1_R -  A_VDDOB1_R -  

B4 A_HDOUTN1_R - PCS 3E0 CH 1 OUT N A_HDOUTN1_R - PCS 3E0 CH 1 OUT N

A4 A_HDOUTP1_R - PCS 3E0 CH 1 OUT P A_HDOUTP1_R - PCS 3E0 CH 1 OUT P

H5 A_HDINN1_R - PCS 3E0 CH 1 IN N A_HDINN1_R - PCS 3E0 CH 1 IN N

G5 A_HDINP1_R - PCS 3E0 CH 1 IN P A_HDINP1_R - PCS 3E0 CH 1 IN P

F4 A_VDDIB1_R -  A_VDDIB1_R -  

H6 A_VDDIB2_R -  A_VDDIB2_R -  

F6 A_HDINP2_R - PCS 3E0 CH 2 IN P A_HDINP2_R - PCS 3E0 CH 2 IN P

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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AA21 VCCAUX -  VCCAUX -  

AA22 VCCAUX -  VCCAUX -  

AB11 VCCAUX -  VCCAUX -  

AB12 VCCAUX -  VCCAUX -  

AB15 VCCAUX -  VCCAUX -  

AB16 VCCAUX -  VCCAUX -  

AB17 VCCAUX -  VCCAUX -  

AB18 VCCAUX -  VCCAUX -  

AB21 VCCAUX -  VCCAUX -  

AB22 VCCAUX -  VCCAUX -  

L11 VCCAUX -  VCCAUX -  

L12 VCCAUX -  VCCAUX -  

L14 VCCAUX -  VCCAUX -  

L15 VCCAUX -  VCCAUX -  

L18 VCCAUX -  VCCAUX -  

L19 VCCAUX -  VCCAUX -  

L21 VCCAUX -  VCCAUX -  

L22 VCCAUX -  VCCAUX -  

M11 VCCAUX -  VCCAUX -  

M12 VCCAUX -  VCCAUX -  

M21 VCCAUX -  VCCAUX -  

M22 VCCAUX -  VCCAUX -  

P11 VCCAUX -  VCCAUX -  

P22 VCCAUX -  VCCAUX -  

R11 VCCAUX -  VCCAUX -  

R22 VCCAUX -  VCCAUX -  

V11 VCCAUX -  VCCAUX -  

V22 VCCAUX -  VCCAUX -  

W11 VCCAUX -  VCCAUX -  

W22 VCCAUX -  VCCAUX -  

N11 VTT_2 2  VTT_2 2  

R10 VTT_2 2  VTT_2 2  

T11 VTT_3 3  VTT_3 3  

U11 VTT_3 3  VTT_3 3  

Y11 VTT_3 3  VTT_3 3  

AB13 VTT_4 4  VTT_4 4  

AB14 VTT_4 4  VTT_4 4  

AC15 VTT_4 4  VTT_4 4  

AB19 VTT_5 5  VTT_5 5  

AB20 VTT_5 5  VTT_5 5  

AC18 VTT_5 5  VTT_5 5  

T22 VTT_6 6  VTT_6 6  

U22 VTT_6 6  VTT_6 6  

Y22 VTT_6 6  VTT_6 6  

N22 VTT_7 7  VTT_7 7  

R23 VTT_7 7  VTT_7 7  

M17 VCC12 -  VCC12 -  

M16 VCC12 -  VCC12 -  

T12 VCC12 -  VCC12 -  

T21 VCC12 -  VCC12 -  

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

Ball
Number

LFSC/M25 LFSC/M40

Ball Function VCCIO Bank Dual Function Ball Function VCCIO Bank Dual Function
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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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R12 VTT_2 2  

T12 VTT_2 2  

AB11 VTT_3 3  

W12 VTT_3 3  

Y12 VTT_3 3  

AC15 VTT_4 4  

AC16 VTT_4 4  

AD13 VTT_4 4  

AC19 VTT_5 5  

AC20 VTT_5 5  

AD22 VTT_5 5  

AB24 VTT_6 6  

W23 VTT_6 6  

Y23 VTT_6 6  

N24 VTT_7 7  

R23 VTT_7 7  

T23 VTT_7 7  

M12 VDDAX25_R -  

M23 VDDAX25_L -  

Y16 GND -  

Y14 GND -  

N21 VCC12 -  

P22 VCC12 -  

AA22 VCC12 -  

AB21 VCC12 -  

AB14 VCC12 -  

AA13 VCC12 -  

P13 VCC12 -  

N14 VCC12 -  

G26 NC -  

G9 NC -  

J12 NC -  

H12 NC -  

H23 NC -  

J23 NC -  

1. Differential pair grouping within a PCI is A (True) and B (complement) and C (True) and D (Complement).
2. The LatticeSC/M115 in an 1152-pin package supports a 32-bit MPI interface.

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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P38 PL26B 7  PL40B 7  

N35 PL26C 7  PL40C 7  

N36 PL26D 7  PL40D 7  

N39 PL29A 7  PL43A 7  

P39 PL29B 7  PL43B 7  

R34 PL29C 7 VREF1_7 PL43C 7 VREF1_7

T34 PL29D 7 DIFFR_7 PL43D 7 DIFFR_7

L41 PL30A 7  PL44A 7  

M41 PL30B 7  PL44B 7  

W29 PL30C 7  PL44C 7  

Y29 PL30D 7  PL44D 7  

L42 PL31A 7  PL45A 7  

M42 PL31B 7  PL45B 7  

U32 PL31C 7  PL45C 7  

V32 PL31D 7  PL45D 7  

R37 PL33A 7  PL47A 7  

T37 PL33B 7  PL47B 7  

M36 PL33C 7  PL47C 7  

M37 PL33D 7  PL47D 7  

P40 PL34A 7  PL48A 7  

N40 PL34B 7  PL48B 7  

R35 PL34C 7  PL48C 7  

T35 PL34D 7  PL48D 7  

N41 PL35A 7  PL49A 7  

P41 PL35B 7  PL49B 7  

V33 PL35C 7  PL49C 7  

U33 PL35D 7  PL49D 7  

R38 PL37A 7  PL51A 7  

T38 PL37B 7  PL51B 7  

R36 PL37C 7  PL51C 7  

T36 PL37D 7  PL51D 7  

N42 PL38A 7  PL52A 7  

P42 PL38B 7  PL52B 7  

Y31 PL38C 7  PL52C 7  

AA31 PL38D 7  PL52D 7  

U37 PL39A 7  PL53A 7  

V37 PL39B 7  PL53B 7  

U34 PL39C 7  PL53C 7  

V34 PL39D 7  PL53D 7  

U39 PL41A 7  PL55A 7  

T39 PL41B 7  PL55B 7  

V35 PL41C 7  PL55C 7  

W35 PL41D 7  PL55D 7  

R41 PL42A 7  PL56A 7  

T41 PL42B 7  PL56B 7  

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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AC24 GND -  GND -  

AC26 GND -  GND -  

AC35 GND -  GND -  

AC8 GND -  GND -  

AD12 GND -  GND -  

AD16 GND -  GND -  

AD18 GND -  GND -  

AD20 GND -  GND -  

AD23 GND -  GND -  

AD25 GND -  GND -  

AD27 GND -  GND -  

AD31 GND -  GND -  

AE17 GND -  GND -  

AE19 GND -  GND -  

AE24 GND -  GND -  

AE26 GND -  GND -  

AE3 GND -  GND -  

AE39 GND -  GND -  

AF18 GND -  GND -  

AF20 GND -  GND -  

AF23 GND -  GND -  

AF25 GND -  GND -  

AF36 GND -  GND -  

AF7 GND -  GND -  

AG11 GND -  GND -  

AG16 GND -  GND -  

AG19 GND -  GND -  

AG24 GND -  GND -  

AG27 GND -  GND -  

AG32 GND -  GND -  

AH15 GND -  GND -  

AH28 GND -  GND -  

AH4 GND -  GND -  

AH40 GND -  GND -  

AJ35 GND -  GND -  

AJ8 GND -  GND -  

AK12 GND -  GND -  

AK31 GND -  GND -  

AL13 GND -  GND -  

AL19 GND -  GND -  

AL24 GND -  GND -  

AL3 GND -  GND -  

AL30 GND -  GND -  

AL39 GND -  GND -  

AM16 GND -  GND -  

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

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function
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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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Industrial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA40EP1-6FF1020I1 -6 Organic fcBGA  1020 IND 40.4

LFSCM3GA40EP1-5FF1020I1 -5 Organic fcBGA  1020 IND 40.4

LFSCM3GA40EP1-6FFA1020I -6 Organic fcBGA Revision 2 1020 IND 40.4

LFSCM3GA40EP1-5FFA1020I -5 Organic fcBGA Revision 2 1020 IND 40.4

LFSCM3GA40EP1-6FC1152I2 -6 Ceramic fcBGA  1152 IND 40.4

LFSCM3GA40EP1-5FC1152I2 -5 Ceramic fcBGA  1152 IND 40.4

LFSCM3GA40EP1-6FF1152I -6 Organic fcBGA  1152 IND 40.4

LFSCM3GA40EP1-5FF1152I -5 Organic fcBGA  1152 IND 40.4

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

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA80E-6FC1152I1 -6 Ceramic fcBGA  1152 IND 80.1

LFSC3GA80E-5FC1152I1 -5 Ceramic fcBGA  1152 IND 80.1

LFSC3GA80E-6FF1152I -6 Organic fcBGA  1152 IND 80.1

LFSC3GA80E-5FF1152I -5 Organic fcBGA  1152 IND 80.1

LFSC3GA80E-6FC1704I1 -6 Ceramic fcBGA  1704 IND 80.1

LFSC3GA80E-5FC1704I1 -5 Ceramic fcBGA  1704 IND 80.1

LFSC3GA80E-6FF1704I -6 Organic fcBGA  1704 IND 80.1

LFSC3GA80E-5FF1704I -5 Organic fcBGA  1704 IND 80.1

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

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA80EP1-6FC1152I1 -6 Ceramic fcBGA  1152 IND 80.1

LFSCM3GA80EP1-5FC1152I1 -5 Ceramic fcBGA  1152 IND 80.1

LFSCM3GA80EP1-6FF1152I -6 Organic fcBGA  1152 IND 80.1

LFSCM3GA80EP1-5FF1152I -5 Organic fcBGA  1152 IND 80.1

LFSCM3GA80EP1-6FC1704I1 -6 Ceramic fcBGA  1704 IND 80.1

LFSCM3GA80EP1-5FC1704I1 -5 Ceramic fcBGA  1704 IND 80.1

LFSCM3GA80EP1-6FF1704I -6 Organic fcBGA  1704 IND 80.1

LFSCM3GA80EP1-5FF1704I -5 Organic fcBGA  1704 IND 80.1

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

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

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA15E-6FN256I -6 Lead-Free fpBGA  256  IND 15.2 

LFSC3GA15E-5FN256I -5 Lead-Free fpBGA  256  IND 15.2 

LFSC3GA15E-6FN900I -6 Lead-Free fpBGA  900  IND 15.2 

LFSC3GA15E-5FN900I -5 Lead-Free fpBGA  900  IND 15.2 

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA15EP1-6FN256I -6 Lead-Free fpBGA  256  IND 15.2 

LFSCM3GA15EP1-5FN256I -5 Lead-Free fpBGA  256  IND 15.2 

LFSCM3GA15EP1-6FN900I -6 Lead-Free fpBGA  900  IND 15.2 

LFSCM3GA15EP1-5FN900I -5 Lead-Free fpBGA  900  IND 15.2 

Part Number  Grade Package  Balls  Temp.  LUTs (K)  

LFSC3GA25E-6FN900I -6  Lead-Free fpBGA   900  IND 25.4  

LFSC3GA25E-5FN900I -5  Lead-Free fpBGA   900  IND 25.4  

LFSC3GA25E-6FFN1020I1 -6  Lead-Free Organic fcBGA  1020 IND 25.4  

LFSC3GA25E-5FFN1020I1 -5  Lead-Free Organic fcBGA  1020 IND 25.4  

LFSC3GA25E-6FFAN1020I -6  Lead-Free Organic fcBGA Revision 2  1020 IND 25.4  

LFSC3GA25E-5FFAN1020I -5  Lead-Free Organic fcBGA Revision 2  1020 IND 25.4  

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

Part Number  Grade Package  Balls  Temp.  LUTs (K)  

LFSCM3GA25EP1-6FN900I -6  Lead-Free fpBGA  900 IND 25.4

LFSCM3GA25EP1-5FN900I -5  Lead-Free fpBGA  900 IND 25.4

LFSCM3GA25EP1-6FFN1020I1 -6  Lead-Free Organic fcBGA 1020 IND 25.4

LFSCM3GA25EP1-5FFN1020I1 -5  Lead-Free Organic fcBGA 1020 IND 25.4

LFSCM3GA25EP1-6FFAN1020I -6  Lead-Free Organic fcBGA Revision 2 1020 IND 25.4

LFSCM3GA25EP1-5FFAN1020I -5  Lead-Free Organic fcBGA Revision 2 1020 IND 25.4

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

Part Number  Grade  Package  Balls  Temp.  LUTs (K)  

LFSC3GA40E-6FFN1020I1 -6 Lead-Free Organic fcBGA  1020 IND 40.4

LFSC3GA40E-5FFN1020I1 -5 Lead-Free Organic fcBGA  1020 IND 40.4

LFSC3GA40E-6FFAN1020I -6 Lead-Free Organic fcBGA Revision 2  1020 IND 40.4

LFSC3GA40E-5FFAN1020I -5 Lead-Free Organic fcBGA Revision 2  1020 IND 40.4

LFSC3GA40E-6FCN1152I2 -6 Lead-Free Ceramic fcBGA  1152 IND 40.4

LFSC3GA40E-5FCN1152I2 -5 Lead-Free Ceramic fcBGA  1152 IND 40.4

LFSC3GA40E-6FFN1152I -6 Lead-Free Organic fcBGA  1152 IND 40.4

LFSC3GA40E-5FFN1152I -5 Lead-Free Organic fcBGA  1152 IND 40.4

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

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=36071
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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