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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 10000

Number of Logic Elements/Cells 40000

Total RAM Bits 4075520

Number of I/O 562

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 1020-BBGA, FCBGA

Supplier Device Package 1020-OFCBGA (33x33)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfscm3ga40ep1-5ff1020c
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Figure 2-3. Slice Diagram

Table 2-1. Slice Signal Descriptions

Function Type Signal Names Description

Input Data signal A0, B0, C0, D0 Inputs to LUT4

Input Data signal A1, B1, C1, D1 Inputs to LUT4

Input Multi-purpose M0 Multipurpose Input

Input Multi-purpose M1 Multipurpose Input

Input Control signal CE Clock Enable

Input Control signal LSR Local Set/Reset

Input Control signal CLK System Clock

Input Inter-PFU signal FCI Fast Carry In1 

Output Data signals F0, F1 LUT4 output register bypass signals

Output Data signals Q0, Q1 Register Outputs

Output Data signals OFX0 Output of a LUT5 MUX

Output Data signals OFX1 Output of a LUT6, LUT7, LUT82 MUX depending on the slice

Output Inter-PFU signal FCO For the right most PFU the fast carry chain output2

1. See Figure 2-2 for connection details.
2. Requires two PFUs.
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toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-9 illustrates 
the DCS Block diagram.

Figure 2-9. DCS Block Diagram

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

Figure 2-10. DCS Waveforms

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

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

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

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

sysCLOCK Phase Locked Loops (PLLs)
The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated 
with it: input clock divider, feedback divider and two clock output dividers. The input divider is used to divide the 
input clock signal, while the feedback divider is used to multiply the input clock signal. 
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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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3. Bottom Side (Banks 4 and 5)
These buffers can support LVCMOS standards up to 3.3V, including PCI33, PCI-X33 and SSTL-33. Differential 
receivers are provided on all PIO pairs but true HLVDS and RSDS differential drivers are not available. Adap-
tive input logic is available on PIOs A or C.

Table 2-8 lists the standards supported by each side.

Table 2-8. I/O Standards Supported by Different Banks

Supported Standards
The LatticeSC PURESPEED I/O buffer supports both single-ended and differential standards. Single-ended stan-
dards can be further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVC-
MOS 12, 15, 18, 25 and 33 standards. In the LVCMOS and LVTTL modes, the buffer has individually configurable 
options for drive strength, termination resistance, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper 
latch) and open drain. Other single-ended standards supported include SSTL, HSTL, GTL (input only), GTL+ (input 
only), PCI33, PCIX33, PCIX15, AGP-1X33 and AGP-2X33. Differential standards supported include LVDS, RSDS, 
BLVDS, MLVDS, LVPECL, differential SSTL and differential HSTL. Tables 12 and 13 show the I/O standards 
(together with their supply and reference voltages) supported by the LatticeSC devices. The tables also provide the 
available internal termination schemes. For further information on utilizing the PURESPEED I/O buffer to support a 
variety of standards please see details of additional technical documentation at the end of this data sheet.

Description
Top Side
Banks 1

Right Side
Banks 2-3

Bottom Side
Banks 4-5

Left Side
Banks 6-7

I/O Buffer Type Single-ended, 
Differential Receiver

Single-ended, Differen-
tial Receiver and Driver

Single-ended, 
Differential Receiver

Single-ended, Differen-
tial Receiver and Driver

Output Standards 
Supported

LVTTL
LVCMOS33 
LVCMOS25 
LVCMOS18 
LVCMOS15 
LVCMOS12 
SSTL18_I, II
SSTL25_ I, II 
SSTL33_ I, II 
HSTL15_I, II, III1, IV1

HSTL18_I, II,III1, IV1

SSTL18D_I, II
SSTL25D_I, II
SSTL33D_I, II
HSTL15D_I, II
HSTL18D_I, II
PCI33
PCIX15
PCIX33
AGP1X33
AGP2X33
MLVDS/BLVDS
GTL2, GTL+2

LVCMOS25 
LVCMOS18 
LVCMOS15 
LVCMOS12 
SSTL18_I, II
SSTL25_ I, II 
HSTL15_I,III
HSTL18_I,II,III 
PCIX15
SSTL18D_I, II
SSTL25D_I, II
HSTL15D_I, II
HSTL18D_I, II
LVDS/RSDS
Mini-LVDS
MLVDS/BLVDS
GTL2, GTL+2

LVTTL
LVCMOS33 
LVCMOS25 
LVCMOS18 
LVCMOS15 
LVCMOS12 
SSTL18_I, II
SSTL25_ I, II 
SSTL33_ I, II 
HSTL15_I, II, III1, IV1

HSTL18_I, II,III1, IV1

SSTL18D_I, II
SSTL25D_I, II
SSTL33D_I, II
HSTL15D_I, II
HSTL18D_I, II
PCI33
PCIX15
PCIX33
AGP1X33
AGP2X33
MLVDS/BLVDS
GTL2, GTL+2

LVCMOS25 
LVCMOS18 
LVCMOS15 
LVCMOS12 
SSTL18_I, II
SSTL25_ I, II 
HSTL15_I,III
HSTL18_I,II,III 
PCIX15
SSTL18D_I, II
SSTL25D_I, II
HSTL15D_I, II
HSTL18D_I, II
LVDS/RSDS
Mini-LVDS
MLVDS/BLVDS
GTL2, GTL+2

Input Standards 
Supported

Single-ended, 
Differential

Single-ended, 
Differential

Single-ended, 
Differential 

Single-ended, 
Differential 

Clock Inputs Single-ended, 
Differential

Single-ended, 
Differential

Single-ended, 
Differential 

Single-ended, 
Differential 

Differential Output 
Support via Emulation

LVDS/MLVDS/BLVDS/
LVPECL

MLVDS/BLVDS/
LVPECL

LVDS/MLVDS/BLVDS/
LVPECL

MLVDS/BLVDS/
LVPECL

AIL Support No Yes Yes Yes

1. Input only.
2. Input only. Outputs supported by bussing multiple outputs together.
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Table 2-9. Supported Input Standards

Input Standard VREF (Nom.) VCCIO
1 (Nom.) On-chip Termination

Single Ended Interfaces

LVTTL333 — 3.3 None

LVCMOS 33, 25, 18, 15, 123 — 3.3/2.5/1.8/1.5/1.2 None

PCI33, PCIX33, AGP1X333 — 3.3 None

PCIX15 0.75 1.52 None / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

AGP2X33 1.32 — None

HSTL18_I, II 0.9 1.82 None / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

HSTL18_III, IV 1.08 1.82 None / VCCIO: 50

HSTL15_I, II 0.75 1.52 None / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

HSTL15_III, IV 0.9 1.52 None / VCCIO: 50

SSTL33_I, II 1.5 3.3 None

SSTL25_I, II 1.25 2.52 None / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

SSTL18_I, II  0.9  1.82 None / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

GTL+, GTL 1.0 / 0.8 1.5 / 1.22 None / VCCIO: 50

Differential Interfaces

SSTL18D_I, II — 1.82 None / Diff: 120, 150, 220, 420/ Diff to VCMT: 120, 150, 
220, 420 / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

SSTL25D_I, II — 2.52 None / Diff: 120, 150, 220, 420/ Diff to VCMT: 120, 150, 
220, 420 / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

SSTL33D_I, II — 3.3 None

HSTL15D_I, II — 1.52 None / Diff: 120, 150, 220, 420/ Diff to VCMT: 120, 150, 
220, 420 / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

HSTL18D_I, II — 1.82 None / Diff: 120, 150, 220, 420/ Diff to VCMT: 120, 150, 
220, 420 / VCCIO / 2: 50, 60/ VTT: 60, 75, 120, 210

LVDS — — None / Diff: 120, 150, 220, 240/ Diff to VCMT: 120, 150, 
220, 240

Mini-LVDS — — None / Diff: 120, 150 / Diff to VCMT: 120, 150

BLVDS25 — — None

MLVDS25 — — None

RSDS — — None / Diff: 120, 150, 220, 240/ Diff to VCMT: 120, 150, 
220, 240

LVPECL33 — 2.5 None / Diff: 120, 150, 220, 240/ Diff to VCMT: 120, 150, 
220, 240

1. When not specified VCCIO can be set anywhere in the valid operating range.
2.  VCCIO needed for on-chip termination to VCCIO/2 or VCCIO only. VCCIO is not specified for off-chip termination or VTT termination.
3. All ratioed input buffers and dedicated pin input buffers include hysteresis with a typical value of 50mV.
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RSDS
Over Recommended Operating Conditions

Parameter Symbol Description Min. Typ. Max. Units

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

VOS Output voltage, common mode 0.5 1.2 1.5 V

IRSDS Differential driver output current 1 2 6 mA

VTHD Input voltage differential 100 — — mV

VCM Input common mode voltage 0.3 — 1.5 V

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

TODUTY Output clock duty cycle 45 50 55 %

Note: Data is for 2mA drive. Other differential driver current options are available.
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GTLPLUS15 GTLPLUS15 -0.013 -0.017 0.012 0.004 0.037 0.024 ns

GTL12 GTL12 -0.063 -0.071 -0.007 -0.048 0.056 -0.032 ns

Output Adjusters

LVDS LVDS 0.708 0.854 0.856 1.021 1.005 1.189 ns

RSDS RSDS 0.708 0.854 0.856 1.021 1.005 1.189 ns

BLVDS25 BLVDS -0.129 0.05 -0.136 0.069 -0.136 0.083 ns

MLVDS25 MLVDS -0.059 0.059 -0.057 0.096 -0.054 0.133 ns

LVPECL33 LVPECL -0.334 -0.181 -0.325 -1.389 -0.315 -2.598 ns

HSTL18_I HSTL_18 class I 0.132 0.209 0.153 0.24 0.175 0.272 ns

HSTL18_II HSTL_18 class II 0.24 0.176 0.268 0.255 0.298 0.333 ns

HSTL18D_I Differential HSTL 18 class I 0.132 0.209 0.153 0.24 0.175 0.272 ns

HSTL18D_II Differential HSTL 18 class II 0.24 0.176 0.268 0.255 0.298 0.333 ns

HSTL15_I HSTL_15 class I 0.096 0.172 0.112 0.198 0.129 0.224 ns

HSTL15_II HSTL_15 class II 0.208 0.131 0.233 0.203 0.259 0.275 ns

HSTL15D_I Differential HSTL 15 class I 0.096 0.172 0.112 0.198 0.129 0.224 ns

HSTL15D_II Differential HSTL 15 class II 0.208 0.131 0.233 0.203 0.259 0.275 ns

SSTL33_I SSTL_3 class I 0.133 0.177 0.11 0.166 0.088 0.154 ns

SSTL33_II SSTL_3 class II 0.173 0.247 0.164 0.253 0.156 0.258 ns

SSTL33D_I Differential SSTL_3 class I 0.133 0.177 0.11 0.166 0.088 0.154 ns

SSTL33D_II Differential SSTL_3 class II 0.173 0.247 0.164 0.253 0.156 0.258 ns

SSTL25_I SSTL_2 class I 0.215 0.125 0.239 0.228 0.264 0.331 ns

SSTL25_II SSTL_2 class II 0.277 0.181 0.311 0.284 0.345 0.387 ns

SSTL25D_I Differential SSTL_2 class I 0.215 0.125 0.239 0.228 0.264 0.331 ns

SSTL25D_II Differential SSTL_2 class II 0.277 0.181 0.311 0.284 0.345 0.387 ns

SSTL18_I SSTL_2 class I 0.16 0.081 0.179 0.173 0.199 0.265 ns

SSTL18_II SSTL_2 class II 0.238 0.15 0.263 0.244 0.295 0.338 ns

SSTL18D_I Differential SSTL_2 class I 0.16 0.081 0.179 0.173 0.199 0.265 ns

SSTL18D_II Differential SSTL_2 class II 0.238 0.15 0.263 0.244 0.295 0.338 ns

LVTTL33_8mA LVTTL 8mA drive -0.346 -0.165 -0.496 -0.296 -0.646 -0.428 ns

LVTTL33_16mA LVTTL 16mA drive -0.11 -0.18 -0.218 -0.32 -0.325 -0.46 ns

LVTTL33_24mA LVTTL 24mA drive -0.012 -0.18 -0.099 -0.321 -0.185 -0.463 ns

LVCMOS33_8mA LVCMOS 3.3 8mA drive -0.346 -0.165 -0.496 -0.296 -0.646 -0.428 ns

LVCMOS33_16mA LVCMOS 3.3 16mA drive -0.11 -0.18 -0.218 -0.32 -0.325 -0.46 ns

LVCMOS33_24mA LVCMOS 3.3 24mA drive -0.012 -0.18 -0.099 -0.321 -0.185 -0.463 ns

LVCMOS25_4mA LVCMOS 2.5 4mA drive -0.174 0.004 -0.195 0.002 -0.215 0 ns

LVCMOS25_8mA LVCMOS 2.5 8mA drive 0 0 0 0 0 0 ns

LVCMOS25_12mA LVCMOS 2.5 12mA drive 0.094 -0.025 0.107 0.096 0.12 0.216 ns

LVCMOS25_16mA LVCMOS 2.5 16mA drive 0.145 -0.054 0.162 0.063 0.181 0.179 ns

LVCMOS25_OD LVCMOS 2.5 open drain 0.073 -0.125 0.081 -0.081 0.091 -0.09 ns

LVCMOS18_4mA LVCMOS 1.8 4mA drive -0.278 -0.099 -0.312 -0.115 -0.345 -0.131 ns

LVCMOS18_8mA LVCMOS 1.8 8mA drive -0.073 -0.078 -0.078 -0.084 -0.083 -0.089 ns

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

Buffer Type Description

-7 -6 -5

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

Reset. (Also sent to general routing). During configuration it resets the 
configuration state machine. After configuration this pin can perform 
the global set/reset (GSR) functions or can be used as a general input 
pin.

CFGIRQN O
MPI Interrupt request active low signal is controlled by system bus 
interrupt controller and may be sourced from any bus error or MPI con-
figuration error. It can be connected to one of MPC860 IRQ pins.

TSALLN I Tristates all I/O.

Configuration Pads (User I/O if not used. Used during sysCONFIG.)

HDC/SI O

High During Configuration is output high until configuration is com-
plete. It is used as a control output, indicating that configuration is not 
complete. 

For SPI modes, this pin is used to download the read command and 
initial read address into the Flash memory device on the falling edge of 
SCK. This pin will be connected to SI of the memory. If the SPI mode 
is used, the 8-bit instruction code 0x03 will be downloaded followed by 
a 24-bit starting address of 0x000000 or a non-zero stat address for 
partial reconfiguration. If the SPIX mode has been selected, the 8-bit 
instruction captured on D[7:0] at power-up will be shifted in and fol-
lowed by a 32-bit starting address of 0x000000.

LDCN/SCS O

Low During Configuration is output low until configuration is complete. 
It is used as a control output, indicating that configuration is not com-
plete.

For SPI modes, this is an active low chip select for Flash memories. It 
will go active after INITN goes high but before SCK begins. During 
power up LDCN will be low. Once INITN goes high, LDCN will go high 
for 100ns-200ns after which time it will go back low and configuration 
can begin. During the 100ns-200ns period, the read instruction will be 
latched for SPIX mode.

DOUT O

Serial data output that can drive the D0/DIN of daisy-chained slave 
devices. The data-stream from this output will propagate preamble bits 
of the bitstream to daisy-chained devices. Data out on DOUT changes 
on the rising edge of CCLK.

QOUT/CEON O

During daisy-chaining configuration, QOUT is the serial data output 
that can drive the D0/DIN of daisy-chained slave devices that do not 
propagate preamble bits. Data out on QOUT changes on the rising 
edge of CCLK. 

During parallel-chaining configuration, active low CEON enables the 
cascaded slave device to receive bitstream data.

RDN I
Used in the asynchronous peripheral configuration mode. A low on 
RDN changes D[7:3] into status outputs. WRN and RDN should not be 
used simultaneously. If they are, the write strobe overrides.

WRN I When the FPGA is selected, a low on the write strobe, WRN, loads the 
data on D[7:0] inputs into an internal data buffer.

CS0N CS1 I

Used in the asynchronous peripheral, slave parallel and MPI modes. 
The FPGA is selected when CS0N is low and CS1 is high. During con-
figuration, a pull-up is enabled on both except with MPI DMA access 
control.

A[21:0] I/O

In master parallel mode, A[21:0] is an output and will address the con-
figuration EPROMs up to 4 MB space. For MPI configuration mode, 
A[17:0] will be the MPI address MPI_ADDR[31:14], A[19:18] will be 
the transfer size and A[21:20] will be the burst mode and burst in pro-
cess.

Signal Descriptions (Cont.)
Signal Name I/O Description
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F14 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D

E15 PR15B 2 URC_PLLC_IN_A/URC_PLLC_FB_B

E14 PR15A 2 URC_PLLT_IN_A/URC_PLLT_FB_B

D9 VCCJ -  

C16 TDO - TDO

B15 TMS -  

B16 TCK -  

E13 TDI -  

C14 PROGRAMN 1  

C15 CCLK 1  

A15 PT43D 1 HDC/SI

A14 PT43C 1 LDCN/SCS

B14 PT41A 1 CS1

E12 PT39B 1 CS0N

D13 PT39A 1 RDN

D12 PT37D 1 WRN

E10 PT37C 1 D7

C11 PT37B 1 D6

D10 PT37A 1 D5

A13 PT36D 1 D4

B12 PT36C 1 D3

A12 PT35B 1 D2

C12 PT35A 1 D1

A11 PT33B 1 D0

B11 PT33A 1 QOUT/CEON

E9 PT32D 1 VREF2_1

E8 PT32B 1 DOUT

D8 PT28C 1 BUSYN/RCLK/SCK

A10 PT27B 1 PCLKC1_0

C10 PT27A 1 PCLKT1_0

E7 PT21C 1 VREF1_1

C9 A_VDDIB3_L -  

A9 A_HDINP3_L - PCS 360 CH 3 IN P

B9 A_HDINN3_L - PCS 360 CH 3 IN N

A8 A_HDOUTP3_L - PCS 360 CH 3 OUT P

B8 A_HDOUTN3_L - PCS 360 CH 3 OUT N

C8 A_VDDOB3_L -  

B7 A_HDOUTN2_L - PCS 360 CH 2 OUT N

C7 A_VDDOB2_L -  

A7 A_HDOUTP2_L - PCS 360 CH 2 OUT P

B6 A_HDINN2_L - PCS 360 CH 2 IN N

A6 A_HDINP2_L - PCS 360 CH 2 IN P

C6 A_VDDIB2_L -  

LFSC/M15 Logic Signal Connections: 256 fpBGA1,2 (Cont.)

Ball Number

LFSC/M15

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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AG11 VCCIO5 -  VCCIO5 -  

AJ9 VCCIO5 -  VCCIO5 -  

AJ23 VCCIO4 -  VCCIO4 -  

AG20 VCCIO4 -  VCCIO4 -  

AJ26 VCCIO4 -  VCCIO4 -  

AG23 VCCIO4 -  VCCIO4 -  

AC29 VCCIO3 -  VCCIO3 -  

AA26 VCCIO3 -  VCCIO3 -  

Y28 VCCIO3 -  VCCIO3 -  

AA29 VCCIO3 -  VCCIO3 -  

G30 VCCIO2 -  VCCIO2 -  

J29 VCCIO2 -  VCCIO2 -  

K27 VCCIO2 -  VCCIO2 -  

N25 VCCIO2 -  VCCIO2 -  

F20 VCCIO1 -  VCCIO1 -  

C19 VCCIO1 -  VCCIO1 -  

C12 VCCIO1 -  VCCIO1 -  

F11 VCCIO1 -  VCCIO1 -  

H1 GND -  GND -  

L4 GND -  GND -  

M3 GND -  GND -  

N5 GND -  GND -  

K2 GND -  GND -  

M2 GND -  GND -  

P6 GND -  GND -  

G4 GND -  GND -  

H3 GND -  GND -  

AC2 GND -  GND -  

AA3 GND -  GND -  

AE1 GND -  GND -  

Y4 GND -  GND -  

AB4 GND -  GND -  

AA5 GND -  GND -  

AE6 GND -  GND -  

AE8 GND -  GND -  

AH5 GND -  GND -  

AG9 GND -  GND -  

AG6 GND -  GND -  

AF11 GND -  GND -  

AG12 GND -  GND -  

AJ10 GND -  GND -  

AK26 GND -  GND -  

AJ22 GND -  GND -  

AF20 GND -  GND -  

AJ25 GND -  GND -  

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

Ball 
Number

LFSC/M15 LFSC/M25

Ball Function
VCCIO 
Bank Dual Function Ball Function

VCCIO
Bank Dual Function
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B29 NC -  NC -  

1. Differential pair grouping within a PIC is A (True) and B (Complement) and C (True) and D (Complement).
2. The LatticeSC/M15 and LatticeSC/M25 in a 900-pin package supports a 16-bit MPI interface.

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 PT24A 1 MPI_TEA PT30A 1 MPI_TEA

J18 PT23D 1 D14/MPI_DATA14 PT28D 1 D14/MPI_DATA14

K18 PT23C 1 DP1/MPI_PAR1 PT28C 1 DP1/MPI_PAR1

E20 PT23B 1 A21/MPI_BURST PT27B 1 A21/MPI_BURST

F20 PT23A 1 D15/MPI_DATA15 PT27A 1 D15/MPI_DATA15

C23 B_REFCLKP_L -  B_REFCLKP_L -  

D23 B_REFCLKN_L -  B_REFCLKN_L -  

B23 VCC12 -  VCC12 -  

H21 B_VDDIB3_L -  B_VDDIB3_L -  

F21 B_HDINP3_L - PCS 361 CH 3 IN P B_HDINP3_L - PCS 361 CH 3 IN P

G21 B_HDINN3_L - PCS 361 CH 3 IN N B_HDINN3_L - PCS 361 CH 3 IN N

A21 B_HDOUTP3_L - PCS 361 CH 3 OUT P B_HDOUTP3_L - PCS 361 CH 3 OUT P

B21 B_HDOUTN3_L - PCS 361 CH 3 OUT N B_HDOUTN3_L - PCS 361 CH 3 OUT N

D21 B_VDDOB3_L -  B_VDDOB3_L -  

B22 B_HDOUTN2_L - PCS 361 CH 2 OUT N B_HDOUTN2_L - PCS 361 CH 2 OUT N

D22 B_VDDOB2_L -  B_VDDOB2_L -  

A22 B_HDOUTP2_L - PCS 361 CH 2 OUT P B_HDOUTP2_L - PCS 361 CH 2 OUT P

G22 B_HDINN2_L - PCS 361 CH 2 IN N B_HDINN2_L - PCS 361 CH 2 IN N

F22 B_HDINP2_L - PCS 361 CH 2 IN P B_HDINP2_L - PCS 361 CH 2 IN P

H22 B_VDDIB2_L -  B_VDDIB2_L -  

H24 B_VDDIB1_L -  B_VDDIB1_L -  

G23 B_HDINP1_L - PCS 361 CH 1 IN P B_HDINP1_L - PCS 361 CH 1 IN P

H23 B_HDINN1_L - PCS 361 CH 1 IN N B_HDINN1_L - PCS 361 CH 1 IN N

A24 B_HDOUTP1_L - PCS 361 CH 1 OUT P B_HDOUTP1_L - PCS 361 CH 1 OUT P

B24 B_HDOUTN1_L - PCS 361 CH 1 OUT N B_HDOUTN1_L - PCS 361 CH 1 OUT N

D24 B_VDDOB1_L -  B_VDDOB1_L -  

B25 B_HDOUTN0_L - PCS 361 CH 0 OUT N B_HDOUTN0_L - PCS 361 CH 0 OUT N

D25 B_VDDOB0_L -  B_VDDOB0_L -  

A25 B_HDOUTP0_L - PCS 361 CH 0 OUT P B_HDOUTP0_L - PCS 361 CH 0 OUT P

G25 B_HDINN0_L - PCS 361 CH 0 IN N B_HDINN0_L - PCS 361 CH 0 IN N

F25 B_HDINP0_L - PCS 361 CH 0 IN P B_HDINP0_L - PCS 361 CH 0 IN P

H25 B_VDDIB0_L -  B_VDDIB0_L -  

H26 A_VDDIB3_L -  A_VDDIB3_L -  

F26 A_HDINP3_L - PCS 360 CH 3 IN P A_HDINP3_L - PCS 360 CH 3 IN P

G26 A_HDINN3_L - PCS 360 CH 3 IN N A_HDINN3_L - PCS 360 CH 3 IN N

A26 A_HDOUTP3_L - PCS 360 CH 3 OUT P A_HDOUTP3_L - PCS 360 CH 3 OUT P

B26 A_HDOUTN3_L - PCS 360 CH 3 OUT N A_HDOUTN3_L - PCS 360 CH 3 OUT N

D26 A_VDDOB3_L -  A_VDDOB3_L -  

B27 A_HDOUTN2_L - PCS 360 CH 2 OUT N A_HDOUTN2_L - PCS 360 CH 2 OUT N

D27 A_VDDOB2_L -  A_VDDOB2_L -  

A27 A_HDOUTP2_L - PCS 360 CH 2 OUT P A_HDOUTP2_L - PCS 360 CH 2 OUT P

G27 A_HDINN2_L - PCS 360 CH 2 IN N A_HDINN2_L - PCS 360 CH 2 IN N

F27 A_HDINP2_L - PCS 360 CH 2 IN P A_HDINP2_L - PCS 360 CH 2 IN P

H27 A_VDDIB2_L -  A_VDDIB2_L -  

F29 A_VDDIB1_L -  A_VDDIB1_L -  

G28 A_HDINP1_L - PCS 360 CH 1 IN P A_HDINP1_L - PCS 360 CH 1 IN P

H28 A_HDINN1_L - PCS 360 CH 1 IN N A_HDINN1_L - PCS 360 CH 1 IN N

A29 A_HDOUTP1_L - PCS 360 CH 1 OUT P A_HDOUTP1_L - PCS 360 CH 1 OUT P

B29 A_HDOUTN1_L - PCS 360 CH 1 OUT N A_HDOUTN1_L - PCS 360 CH 1 OUT N

D29 A_VDDOB1_L -  A_VDDOB1_L -  

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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K20 GND -  GND -  

K23 GND -  GND -  

K26 GND -  GND -  

K28 GND -  GND -  

K6 GND -  GND -  

K9 GND -  GND -  

L12 GND -  GND -  

L32 GND -  GND -  

L4 GND -  GND -  

M10 GND -  GND -  

M17 GND -  GND -  

M24 GND -  GND -  

N29 GND -  GND -  

N7 GND -  GND -  

P15 GND -  GND -  

P20 GND -  GND -  

P3 GND -  GND -  

P31 GND -  GND -  

R10 GND -  GND -  

R14 GND -  GND -  

R16 GND -  GND -  

R19 GND -  GND -  

R21 GND -  GND -  

R26 GND -  GND -  

T15 GND -  GND -  

T17 GND -  GND -  

T18 GND -  GND -  

T20 GND -  GND -  

T28 GND -  GND -  

T6 GND -  GND -  

U16 GND -  GND -  

U19 GND -  GND -  

U23 GND -  GND -  

U32 GND -  GND -  

U4 GND -  GND -  

V12 GND -  GND -  

V16 GND -  GND -  

V19 GND -  GND -  

V3 GND -  GND -  

V31 GND -  GND -  

W15 GND -  GND -  

W17 GND -  GND -  

W18 GND -  GND -  

W20 GND -  GND -  

W29 GND -  GND -  

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

Ball 
Number

LFSC/M40 LFSC/M80

Ball 
Function

VCCIO 
Bank Dual Function

Ball 
Function

VCCIO 
Bank Dual Function
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K26 GND -  

K28 GND -  

K6 GND -  

K9 GND -  

L12 GND -  

L32 GND -  

L4 GND -  

M10 GND -  

M17 GND -  

M24 GND -  

N29 GND -  

N7 GND -  

P15 GND -  

P20 GND -  

P3 GND -  

P31 GND -  

R10 GND -  

R14 GND -  

R16 GND -  

R19 GND -  

R21 GND -  

R26 GND -  

T15 GND -  

T17 GND -  

T18 GND -  

T20 GND -  

T28 GND -  

T6 GND -  

U16 GND -  

U19 GND -  

U23 GND -  

U32 GND -  

U4 GND -  

V12 GND -  

V16 GND -  

V19 GND -  

V3 GND -  

V31 GND -  

W15 GND -  

W17 GND -  

W18 GND -  

W20 GND -  

W29 GND -  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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AY41 PB12A 5  PB13A 5  

BA41 PB12B 5  PB13B 5  

AT39 PB12C 5  PB13C 5  

AT38 PB12D 5  PB13D 5  

AV37 PB13A 5  PB15A 5  

AV36 PB13B 5  PB15B 5  

AM31 PB13C 5  PB15C 5  

AM32 PB13D 5  PB15D 5  

BA40 PB15A 5  PB16A 5  

BB40 PB15B 5  PB16B 5  

AM29 PB15C 5  PB16C 5  

AL29 PB15D 5  PB16D 5  

AY39 PB16A 5  PB17A 5  

AY38 PB16B 5  PB17B 5  

AN33 PB16C 5  PB17C 5  

AN32 PB16D 5  PB17D 5  

BA39 PB17A 5  PB19A 5  

BA38 PB17B 5  PB19B 5  

AT37 PB17C 5  PB19C 5  

AT36 PB17D 5  PB19D 5  

AW36 PB19A 5  PB20A 5  

AW35 PB19B 5  PB20B 5  

AM28 PB19C 5  PB20C 5  

AL28 PB19D 5  PB20D 5  

BB38 PB20A 5  PB21A 5  

BB39 PB20B 5  PB21B 5  

AR34 PB20C 5  PB21C 5  

AR33 PB20D 5  PB21D 5  

AV35 PB21A 5  PB23A 5  

AV34 PB21B 5  PB23B 5  

AT33 PB21C 5  PB23C 5  

AT34 PB21D 5  PB23D 5  

BA37 PB23A 5  PB25A 5  

BA36 PB23B 5  PB25B 5  

AP33 PB23C 5  PB25C 5  

AP32 PB23D 5  PB25D 5  

AY36 PB24A 5  PB26A 5  

AY35 PB24B 5  PB26B 5  

AN31 PB24C 5  PB26C 5  

AN30 PB24D 5  PB26D 5  

BB37 PB25A 5  PB27A 5  

BB36 PB25B 5  PB27B 5  

AP31 PB25C 5  PB27C 5  

AP30 PB25D 5  PB27D 5  

AV33 PB27A 5  PB29A 5  

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

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function
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AH27 VCCAUX -  VCCAUX -  

AH29 VCCAUX -  VCCAUX -  

AJ14 VCCAUX -  VCCAUX -  

AJ15 VCCAUX -  VCCAUX -  

AJ28 VCCAUX -  VCCAUX -  

AJ29 VCCAUX -  VCCAUX -  

P14 VCCAUX -  VCCAUX -  

P15 VCCAUX -  VCCAUX -  

P28 VCCAUX -  VCCAUX -  

P29 VCCAUX -  VCCAUX -  

R14 VCCAUX -  VCCAUX -  

R16 VCCAUX -  VCCAUX -  

R17 VCCAUX -  VCCAUX -  

R18 VCCAUX -  VCCAUX -  

R19 VCCAUX -  VCCAUX -  

R20 VCCAUX -  VCCAUX -  

R23 VCCAUX -  VCCAUX -  

R24 VCCAUX -  VCCAUX -  

R25 VCCAUX -  VCCAUX -  

R26 VCCAUX -  VCCAUX -  

R27 VCCAUX -  VCCAUX -  

R29 VCCAUX -  VCCAUX -  

T15 VCCAUX -  VCCAUX -  

T28 VCCAUX -  VCCAUX -  

U15 VCCAUX -  VCCAUX -  

U28 VCCAUX -  VCCAUX -  

V15 VCCAUX -  VCCAUX -  

V28 VCCAUX -  VCCAUX -  

W15 VCCAUX -  VCCAUX -  

W28 VCCAUX -  VCCAUX -  

Y15 VCCAUX -  VCCAUX -  

Y28 VCCAUX -  VCCAUX -  

F3 VCCIO1 -  VCCIO1 -  

F39 VCCIO1 -  VCCIO1 -  

G35 VCCIO1 -  VCCIO1 -  

G8 VCCIO1 -  VCCIO1 -  

L19 VCCIO1 -  VCCIO1 -  

L24 VCCIO1 -  VCCIO1 -  

M16 VCCIO1 -  VCCIO1 -  

M27 VCCIO1 -  VCCIO1 -  

N11 VCCIO1 -  VCCIO1 -  

N32 VCCIO1 -  VCCIO1 -  

AA4 VCCIO2 -  VCCIO2 -  

H7 VCCIO2 -  VCCIO2 -  

J4 VCCIO2 -  VCCIO2 -  

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

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function
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AW25 VCCIO5 -  VCCIO5 -  

AW31 VCCIO5 -  VCCIO5 -  

AW37 VCCIO5 -  VCCIO5 -  

AY22 VCCIO5 -  VCCIO5 -  

AY28 VCCIO5 -  VCCIO5 -  

AY34 VCCIO5 -  VCCIO5 -  

AB39 VCCIO6 -  VCCIO6 -  

AC36 VCCIO6 -  VCCIO6 -  

AD32 VCCIO6 -  VCCIO6 -  

AE40 VCCIO6 -  VCCIO6 -  

AF35 VCCIO6 -  VCCIO6 -  

AG31 VCCIO6 -  VCCIO6 -  

AH39 VCCIO6 -  VCCIO6 -  

AJ36 VCCIO6 -  VCCIO6 -  

AK32 VCCIO6 -  VCCIO6 -  

AL40 VCCIO6 -  VCCIO6 -  

AM35 VCCIO6 -  VCCIO6 -  

AP39 VCCIO6 -  VCCIO6 -  

AR36 VCCIO6 -  VCCIO6 -  

AU40 VCCIO6 -  VCCIO6 -  

AA40 VCCIO7 -  VCCIO7 -  

H36 VCCIO7 -  VCCIO7 -  

J40 VCCIO7 -  VCCIO7 -  

L35 VCCIO7 -  VCCIO7 -  

M39 VCCIO7 -  VCCIO7 -  

P36 VCCIO7 -  VCCIO7 -  

R40 VCCIO7 -  VCCIO7 -  

T31 VCCIO7 -  VCCIO7 -  

U35 VCCIO7 -  VCCIO7 -  

V39 VCCIO7 -  VCCIO7 -  

W32 VCCIO7 -  VCCIO7 -  

Y36 VCCIO7 -  VCCIO7 -  

AA14 VTT_2 2  VTT_2 2  

AA15 VTT_2 2  VTT_2 2  

R12 VTT_2 2  VTT_2 2  

V14 VTT_2 2  VTT_2 2  

AB14 VTT_3 3  VTT_3 3  

AB15 VTT_3 3  VTT_3 3  

AE14 VTT_3 3  VTT_3 3  

AJ13 VTT_3 3  VTT_3 3  

AH21 VTT_4 4  VTT_4 4  

AJ18 VTT_4 4  VTT_4 4  

AJ19 VTT_4 4  VTT_4 4  

AJ20 VTT_4 4  VTT_4 4  

AJ21 VTT_4 4  VTT_4 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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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

www.latticesemi.com/dynamic/view_document.cfm?document_id=19029
www.latticesemi.com/dynamic/view_document.cfm?document_id=19023
www.latticesemi.com/dynamic/view_document.cfm?document_id=19018
www.latticesemi.com/dynamic/view_document.cfm?document_id=28642
www.latticesemi.com/dynamic/view_document.cfm?document_id=19020
www.latticesemi.com/dynamic/view_document.cfm?document_id=19021
www.latticesemi.com/dynamic/view_document.cfm?document_id=19033
www.latticesemi.com/dynamic/view_document.cfm?document_id=19024
www.latticesemi.com/dynamic/view_document.cfm?document_id=9442
www.latticesemi.com/dynamic/view_document.cfm?document_id=22486
www.latticesemi.com/dynamic/view_document.cfm?document_id=27629
www.latticesemi.com/dynamic/view_document.cfm?document_id=23060
www.latticesemi.com/dynamic/view_document.cfm?document_id=22545
www.jedec.org/
www.oiforum.com/
http://www.rapidio.org/home
http://www.pcisig.com/home
www.latticesemi.com/dynamic/view_document.cfm?document_id=http://www.latticesemi.com/
www.latticesemi.com/dynamic/view_document.cfm?document_id=19019
www.latticesemi.com/dynamic/view_document.cfm?document_id=19022
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01.5
(cont.)

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.
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