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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

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

Applications of Embedded - FPGAs

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

Common Subcategories of Embedded -
FPGAs

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

Types of Embedded - FPGAs

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

Details

Product Status Obsolete

Number of LABs/CLBs 20000

Number of Logic Elements/Cells 80000

Total RAM Bits 5816320

Number of I/O 904

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 105°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/lfsc3ga80e-5ff1704i

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

https://www.e-xfl.com/product/pdf/lfsc3ga80e-5ff1704i-4492103
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https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array
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Figure 2-31. LatticeSC System Bus Interfaces

Several interfaces exist between the System Bus and other FPGA elements. The MPI interface acts as a bridge 
between the external microprocessor bus and System Bus. The MPI may work in an independent clock domain 
from the System Bus if the System Bus clock is not sourced from the external microprocessor clock. Pipelined 
operation allows high-speed memory interface to the EBR and peripheral access without the requirement for addi-
tional cycles on the bus. Burst transfers allow optimal use of the memory interface by giving advance information of 
the nature of the transfers.

Details for the majority of the peripherals can be found in the associated technical documentation, see details at 
the end of this data sheet. Additional details of the MPI are provided below.

Microprocessor Interface (MPI)
The LatticeSC family devices have a dedicated synchronous MPI function block. The MPI is programmable to oper-
ate with PowerPC/PowerQUICC MPC860/MPC8260 series microprocessors. The MPI implements an 8-, 16-, or 
32-bit interface with 1-bit, 2-bit, or 4-bit parity to the host processor (PowerPC) that can be used for configuration 
and read-back of the FPGA as well as for user-defined data processing and general monitoring of FPGA functions.

The control portion of the MPI is available following power-up of the FPGA if the mode pins specify MPI mode, even 
if the FPGA is not yet configured. The width of the data port is selectable among 8-, 16-, or 32-bit and the parity bus 
can be 1-, 2-, or 4-bit. In configuration mode the data and parity bus width are related to the state of the M[0:3] 
mode pins. For post-configuration use, the MPI must be included in the configuration bit stream by using an MPI 
library element in your design from the ispLEVER primitive library, or by setting the bit of the MPI configuration con-
trol register prior to the start of configuration. The user can also enable and disable the parity bus through the con-
figuration bit stream. These pads can be used as general I/O when they are not needed for MPI use.

The MPI block also provides the capability to interface directly to the FPGA fabric with a databus after configura-
tion.The bus protocol is still handled by the MPI block but the direct FPGA access allows high-speed block data 
transfers such as DMA transactions. Figure 2-32 shows one of the ways a PowerPC is connected to MPI.
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Absolute Maximum Ratings
Supply Voltage VCC, VCC12, VDDIB, VDDOB. . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 1.6V

Supply Voltage VCCAUX, VDDAX25, VTT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 2.75V

Supply Voltage VCCJ  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 3.6V

Supply Voltage VCCIO (Banks 1, 4, 5)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 3.6V

Supply Voltage VCCIO (Banks 2, 3, 6, 7)  . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 2.75V

Input or I/O Tristate Voltage Applied (Banks 1, 4, 5)  . . . . . . . . . . . . . . . . . . . -0.5 to 3.6V

Input or I/O Tristate Voltage Applied (Banks 2, 3, 6, 7)  . . . . . . . . . . . . . . . . -0.5 to 2.75V

Storage Temperature (Ambient). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65 to 150°C

Junction Temperature Under Bias (Tj)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +125°C

Notes:
1. Stress above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional operation of the 

device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
2. Compliance with the Lattice Thermal Management document is required.
3. All voltages referenced to GND.
4. Undershoot and overshoot of -2V to (VIHMAX +2) volts is permitted for a duration of <20ns.

Recommended Operating Conditions
Symbol Parameter Min. Max. Units

VCC
5 Core Supply Voltage (Nominal 1.2V Operation) 0.95 1.26 V

VCCAUX
6 Programmable I/O Auxiliary Supply Voltage 2.375 2.625 V

VCCIO
1, 2, 5, 6 Programmable I/O Driver Supply Voltage (Banks 1, 4, 5) 1.14 3.45 V

VCCIO
1, 2, 5, 6 Programmable I/O Driver Supply Voltage (Banks 2, 3, 6, 7) 1.14 2.625 V

VCC12
4, 5

Internal 1.2V Power Supply Voltage for Configuration Logic and 
FPGA PLL, SERDES PLL Power Supply Voltage and SERDES 
Analog Supply Voltage

1.14 1.26 V

VDDIB SERDES Input Buffer Supply Voltage 1.14 1.575 V

VDDOB SERDES Output Buffer Supply Voltage 1.14 1.575 V

VDDAX25 SERDES Termination Auxiliary Supply Voltage 2.375 2.625 V

VCCJ
1, 5 Supply Voltage for IEEE 1149.1 Test Access Port 1.71 3.45 V

VTT
2, 3 Programmable I/O Termination Power Supply 0.5 VCCAUX - 0.5 V

tJCOM Junction Temperature, Commercial Operation 0 +85 C

tJIND Junction Temperature, Industrial Operation -40 105 C

1. If VCCIO or VCCJ is set to 2.5V, they must be connected to the same power supply as VCCAUX. 
2. See recommended voltages by I/O standard in subsequent table.
3. When VTT termination is not required, or used to provide the common mode termination voltage (VCMT), these pins can be left unconnected 

on the device.
4. VCC12 cannot be lower than VCC at any time. For 1.2V operation, it is recommended that the VCC and VCC12 supplies be tied together with 

proper noise decoupling between the digital VCC and analog VCC12 supplies.
5. VCC, VCCIO (all banks), VCC12 and VCCJ must reach their minimum values before configuration will proceed.
6. If VCCIO for a bank is nominally 1.2V/1.5V/1.8V, then VCCAUX must always be higher than VCCIO during power up.

LatticeSC/M Family Data Sheet
DC and Switching Characteristics
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Initialization and Standby Supply Current
The table below indicates initialization and standby supply current while operating at 85°C junction temperature 
(TJ), which is the high end of the commercial temperature range, and 105°C, which is the high end of the industrial 
temperature range. This data assumes all outputs are tri-stated and all inputs are configured as LVCMOS and held 
at VCCIO or GND. The remaining SERDES supply current for VDDIB and VDDOB is detailed in the SERDES section 
of this data sheet. For power at your design temperature, it is recommended to use the Power Calculator tool which 
is accessible in ispLEVER or can be used as a standalone tool. For more information on supply current, see the 
reference to additional technical documentation available at the end of this data sheet.

Over Recommended Operating Conditions

Symbol Condition Parameter Device

25°C 
Typ.1

85°C 
Max.2

105°C 
Max.2 Units

All -5, -6 -7 -5, -6

ICC 

(VCC = 1.2V +/- 5%) Core Operating Power Supply 
Current

LFSC/M15 65 449 678 755 mA

LFSC/M25 113 798 1255 1343 mA

LFSC/M40 159 1178 2006 1981 mA

LFSC/M80 276 2122 3827 3569 mA

LFSC/M115 454 3376 — 5679 mA

(VCC = 1.0V +/- 5%) Core Operating Power Supply 
Current

LFSC/M15 45 312 471 524 mA

LFSC/M25 79 554 872 933 mA

LFSC/M40 110 818 1393 1375 mA

LFSC/M80 191 1473 2658 2478 mA

LFSC/M115 315 2344 — 3943 mA

ICC12

1.2V Power Supply Current for 
Configuration Logic, FPGA PLL, 
SERDES PLL and SERDES 
Analog Supplies

LFSC/M15 23 39 59 35 mA

LFSC/M25 25 50 78 56 mA

LFSC/M40 31 78 133 89 mA

LFSC/M80 50 108 195 123 mA

LFSC/M115 65 131 — 154 mA

ICCAUX
Auxiliary Operating Power Supply 
Current

LFSC/M15 7 12 19 14 mA

LFSC/M25 9 16 25 18 mA

LFSC/M40 12 23 39 25 mA

LFSC/M80 13 25 45 23 mA

LFSC/M115 16 27 — 26 mA

ICCIO and 
ICCJ

Bank Power Supply Current 
(per bank)

LFSC/M15 0.1 0.2 0.3 0.2 mA

LFSC/M25 0.3 0.6 1.0 0.7 mA

LFSC/M40 0.4 0.9 1.5 1.0 mA

LFSC/M80 0.5 1.1 2.1 1.3 mA

LFSC/M115 0.7 1.5 — 1.8 mA

1. ICC is specified at TJ = 25°C and typical VCC.
2. ICC is specified at the respective commercial and industrial maximum TJ and VCC limits.
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PURESPEED I/O Single-Ended DC Electrical Characteristics
Over Recommended Operating Conditions

Input/Output
Standard

VIL VIH VOL Max. 
(V)

VOH Min. 
(V)

IOL
(mA)

IOH
(mA)Min. (V) Max. (V) Min. (V) Max. (V)

LVCMOS 33 -0.3 0.8 2 3.465 0.4 2.4 24, 16, 8 -24, -16, -8

     0.2 VCCIO - 0.2 0.1 -0.1

LVTTL -0.3 0.8 2 3.465 0.4 2.4 24, 16, 8 -24, -16, -8

     0.2 VCCIO - 0.2 0.1 -0.1

LVCMOS 25 -0.3 0.7 1.7 2.65 0.4 VCCIO - 0.4 16, 12, 8, 4 -16, -12, -8, -4

     0.2 VCCIO - 0.2 0.1 -0.1

LVCMOS 18 -0.3 0.35VCCIO 0.65VCCIO 2.65 0.4 VCCIO - 0.4 16, 12, 8, 4 -16, -12, -8, -4

     0.2 VCCIO - 0.2 0.1 -0.1

LVCMOS 15 -0.3 0.35VCCIO 0.65VCCIO 2.65 0.4 VCCIO - 0.4 16, 12, 8, 4 -16, -12, -8, -4

     0.2 VCCIO - 0.2 0.1 -0.1

LVCMOS 12 -0.3 0.35VCCIO 0.65VCCIO 2.65 0.3 VCCIO - 0.3 12, 8, 4, 2 -12, -8, -4, -2

     0.2 VCCIO - 0.2 0.1 -0.1

PCIX15 -0.3 0.3VCCIO 0.5VCCIO 1.5 0.1VCCIO 0.9VCCIO 1.5 -0.5

PCI33 -0.3 0.3VCCIO 0.5VCCIO 3.465 0.1VCCIO 0.9VCCIO 1.5 -0.5

PCIX33 -0.3 0.35VCCIO 0.5VCCIO 3.465 0.1VCCIO 0.9VCCIO 1.5 -0.5

AGP-1X, AGP-2X -0.3 0.3VCCIO 0.5VCCIO 3.465 0.1VCCIO 0.9VCCIO 1.5 -0.5

SSTL3_I -0.3 VREF - 0.2 VREF + 0.2 3.465 0.7 VCCIO - 1.1 8 -8

SSTS3_I OST2 -0.3 VREF - 0.2 VREF + 0.2 3.465 0.9 VCCIO - 1.3 8 -8

SSTL3_II -0.3 VREF - 0.2 VREF + 0.2 3.465 0.5 VCCIO - 0.9 16 -16

SSTL3_II OST2 -0.3 VREF - 0.2 VREF + 0.2 3.465 0.9 VCCIO - 0.13 16 -16

SSTL2_I -0.3 VREF - 0.18 VREF + 0.18 2.65 0.54 VCCIO - 0.62 7.6 -7.6

SSTL2_I OST2 -0.3 VREF - 0.18 VREF + 0.18 2.65 0.73 VCCIO - 0.81 7.6 -7.6

SSTL2_II -0.3 VREF - 0.18 VREF + 0.18 2.65 0.35 VCCIO - 0.43 15.2 -15.2

SSTL2_II OST2 -0.3 VREF - 0.18 VREF + 0.18 2.65 0.73 VCCIO - 0.81 15.2 -15.2

SSTL18_I -0.3 VREF - 0.125 VREF + 0.125 2.65 0.28 VCCIO - 0.28 13.4 -13.4

SSTL18_II -0.3 VREF - 0.125 VREF + 0.125 2.65 0.28 VCCIO - 0.28 13.4 -13.4

HSTL15_I -0.3 VREF - 0.1 VREF + 0.1 2.65 0.4 VCCIO - 0.4 8 -8

HSTL15_II -0.3 VREF - 0.1 VREF + 0.1 2.65 0.4 VCCIO - 0.4 16 -16

HSTL15_III1 -0.3 VREF - 0.1 VREF + 0.1 2.65 N/A N/A N/A N/A

HSTL15_IV1 -0.3 VREF - 0.1 VREF + 0.1 2.65 N/A N/A N/A N/A

HSTL18_I -0.3 VREF - 0.1 VREF + 0.1 2.65 0.4 VCCIO - 0.4 9.6 -9.6

HSTL18_II -0.3 VREF - 0.1 VREF + 0.1 2.65 0.4 VCCIO - 0.4 19.2 -19.2

HSTL18_III1 -0.3 VREF - 0.1 VREF + 0.1 2.65 N/A N/A N/A N/A

HSTL18_IV1 -0.3 VREF - 0.1 VREF + 0.1 2.65 N/A N/A N/A N/A

GTL121, 
GTLPLUS151 -0.3 VREF - 0.2 VREF + 0.2 N/A N/A N/A N/A N/A

1. Input only.
2. Input with on-chip series termination.
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LatticeSC/M sysCONFIG Port Timing 
Over Recommended Operating Conditions

Parameter Description Min. Max. Units

General Configuration Timing

tSMODE M[3:0] Setup Time to INITN High 0 — ns

tHMODE M[3:0] Hold Time from INITN High 600 — ns

tRW RESETN Pulse Width Low to Start Reconfiguration (1.2 V) 50 (or 100 at 
0.95V) — ns

tPGW PROGRAMN Pulse Width Low to Start Reconfiguration (1.2 V) 50 (or 100 at 
0.95V) — ns

fESB_CLK_FRQ System Bus ESB_CLK Frequency (No Wait States) — 133 MHz

sysCONFIG Master Parallel Configuration Mode

tSMB D[7:0] Setup Time to RCLK High 6 — ns

tHMB D[7:0] Hold Time to RCLK High 0 — ns

tCLMB

RCLK Low Time (Non-compressed Bitstreams) 0.5 0.5 CCLK 
periods

RCLK Low Time (Compressed Bitstreams) 0.5 7.5 CCLK 
periods

tCHMB RCLK High Time 0.5 0.5 CCLK 
periods

sysCONFIG SPI Port

tCFGX INITN High to CSCK Low — 80 ns

tCSSPI INITN High to CSSPIN Low 0 2 µs

tSCK CSCK Low before CSSPIN Low 0 — ns

tSOCDO CSCK Low to Output Valid — 15 ns

tCSPID CSSPIN Low to CSCK high Setup Time — 15 ns

fMAXSPI
Max CCLK Frequency - SPI Flash Fast Read Opcode (0x0B) 
(SPIFASTN=0) — 50 MHz

tSUSPI SOSPI/D0 Data Setup Time Before CSCK 7 — ns

tHSPI SOSPI/D0 Data Hold Time After CSCK 2 — ns

Master Clock Frequency Selected 
value - 30%

Selected 
value + 30% MHz

Duty Cycle 40 60 %

sysCONFIG Master Serial Configuration Mode

tSMS DIN Setup Time 4.4 — ns

tHMS DIN Hold Time 0 — ns

fCMS CCLK Frequency (No Divider) 90 190 MHz

fC_DIV CCLK Frequency (Div 128) 0.70 1.48 MHz

tD CCLK to DOUT Delay — 7.5 ns

sysCONFIG Master Parallel Configuration Mode

tAVMP RCLK to Address Valid — 10 ns

tSMP D[7:0] Setup Time to RCLK High 6 — ns

tHMP D[7:0] Hold Time to RCLK High 0 — ns

tCLMP 
RCLK Low Time (Non-compressed Bitstream) 7.5 7.5 CCLK 

periodsRCLK Low Time (Compressed Bitstream) 0.5 63.5

tCHMP RCLK High Time 0.5 0.5 CCLK 
periods

tDMP CCLK to DOUT — 7.5 ns
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LFSC/M15 Logic Signal Connections: 256 fpBGA1,2 

Ball Number

LFSC/M15

Ball Function VCCIO Bank Dual Function

E4 A_VDDAX25_L -  

B1 A_REFCLKP_L -  

C1 A_REFCLKN_L -  

D2 RESP_ULC -  

F5 RESETN 1  

D1 DONE 1  

E1 INITN 1  

E2 M0 1  

E3 M1 1  

E5 M2 1  

E6 M3 1  

F2 PL15A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B

F1 PL15B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B

F3 PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D

G1 PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D

G4 PL18D 7 VREF2_7

H3 PL22A 7  

H2 PL22B 7  

H5 PL22C 7 VREF1_7

G5 PL22D 7 DIFFR_7

H1 PL23A 7 PCLKT7_1

J1 PL23B 7 PCLKC7_1

J2 PL24A 7 PCLKT7_0

J3 PL24B 7 PCLKC7_0

H4 PL24C 7 PCLKT7_2

H6 PL24D 7 PCLKC7_2

J4 PL26A 6 PCLKT6_0

K5 PL26B 6 PCLKC6_0

J5 PL26C 6 PCLKT6_1

J6 PL26D 6 PCLKC6_1

K1 PL28A 6  

L1 PL28B 6  

L4 PL28C 6 PCLKT6_2

K4 PL28D 6 PCLKC6_2

L2 PL31C 6 VREF1_6

L3 PL35A 6  

M3 PL35B 6  

M2 PL35D 6 DIFFR_6

M1 PL37A 6  

N1 PL37B 6  

P2 PL41D 6 VREF2_6

M5 PL43A 6  
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M4 PL43B 6  

P1 PL45A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E

R1 PL45B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E

R2 XRES -  

P3 TEMP 6  

R3 PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B

N4 PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B

T3 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D

T2 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D

N5 PB5D 5 VREF1_5

P5 PB8A 5  

R5 PB8B 5  

T4 PB9A 5  

T5 PB9B 5  

R6 PB12A 5 PCLKT5_3

T6 PB12B 5 PCLKC5_3

L5 PB13C 5  

P6 PB15A 5 PCLKT5_0

T7 PB15B 5 PCLKC5_0

M7 PB15D 5 VREF2_5

R8 PB16A 5 PCLKT5_1

T8 PB16B 5 PCLKC5_1

N7 PB17A 5 PCLKT5_2

N8 PB17B 5 PCLKC5_2

R9 PB20A 5  

T9 PB20B 5  

M8 PB21A 5  

M9 PB21B 5  

P8 PB24A 5  

P9 PB24B 5  

T10 PB28A 4  

R11 PB28B 4  

N9 PB31A 4  

N10 PB31B 4  

T11 PB32A 4  

R12 PB32B 4  

P11 PB35A 4 PCLKT4_2

M10 PB35B 4 PCLKC4_2

T12 PB36A 4 PCLKT4_1

P12 PB36B 4 PCLKC4_1

T13 PB37A 4 PCLKT4_0

T14 PB37B 4 PCLKC4_0

R15 PB37C 4 VREF2_4

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

Ball Number

LFSC/M15

Ball Function VCCIO Bank Dual Function
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F19 PT37D 1 WRN/MPI_WR_N PT46D 1 WRN/MPI_WR_N

F18 PT37C 1 D7/MPI_DATA7 PT46C 1 D7/MPI_DATA7

C18 PT37B 1 D6/MPI_DATA6 PT46B 1 D6/MPI_DATA6

C17 PT37A 1 D5/MPI_DATA5 PT46A 1 D5/MPI_DATA5

E17 PT36D 1 D4/MPI_DATA4 PT45D 1 D4/MPI_DATA4

E16 PT36C 1 D3/MPI_DATA3 PT45C 1 D3/MPI_DATA3

G18 PT35B 1 D2/MPI_DATA2 PT45B 1 D2/MPI_DATA2

G17 PT35A 1 D1/MPI_DATA1 PT45A 1 D1/MPI_DATA1

B18 PT33B 1 D0/MPI_DATA0 PT43B 1 D0/MPI_DATA0

B17 PT33A 1 QOUT/CEON PT43A 1 QOUT/CEON

G16 PT32D 1 VREF2_1 PT42D 1 VREF2_1

A18 PT32B 1 DOUT PT42B 1 DOUT

A17 PT32A 1 MCA_DONE_IN PT42A 1 MCA_DONE_IN

H18 PT31B 1 MCA_CLK_P1_OUT PT41B 1 MCA_CLK_P1_OUT

H17 PT31A 1 MCA_CLK_P1_IN PT41A 1 MCA_CLK_P1_IN

D17 PT29B 1 MCA_CLK_P2_OUT PT39B 1 MCA_CLK_P2_OUT

D16 PT29A 1 MCA_CLK_P2_IN PT39A 1 MCA_CLK_P2_IN

F17 PT28D 1 MCA_DONE_OUT PT38D 1 MCA_DONE_OUT

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

C16 PT28B 1 DP0/MPI_PAR0 PT38B 1 DP0/MPI_PAR0

C15 PT28A 1 MPI_TA PT38A 1 MPI_TA

B16 PT27B 1 PCLKC1_0 PT37B 1 PCLKC1_0

B15 PT27A 1 PCLKT1_0/MPI_CLK PT37A 1 PCLKT1_0/MPI_CLK

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

A16 PT25B 1 MPI_RETRY PT35B 1 MPI_RETRY

A15 PT25A 1 A0/MPI_ADDR14 PT35A 1 A0/MPI_ADDR14

G15 PT24D 1 A1/MPI_ADDR15 PT33D 1 A1/MPI_ADDR15

F15 PT24C 1 A2/MPI_ADDR16 PT33C 1 A2/MPI_ADDR16

E15 PT24B 1 A3/MPI_ADDR17 PT33B 1 A3/MPI_ADDR17

D15 PT24A 1 A4/MPI_ADDR18 PT33A 1 A4/MPI_ADDR18

C14 PT23B 1 A5/MPI_ADDR19 PT32B 1 A5/MPI_ADDR19

C13 PT23A 1 A6/MPI_ADDR20 PT32A 1 A6/MPI_ADDR20

H14 PT21C 1 VREF1_1 PT31C 1 VREF1_1

B14 PT21B 1 A7/MPI_ADDR21 PT31B 1 A7/MPI_ADDR21

B13 PT21A 1 A8/MPI_ADDR22 PT31A 1 A8/MPI_ADDR22

G14 PT20B 1 A9/MPI_ADDR23 PT29B 1 A9/MPI_ADDR23

F14 PT20A 1 A10/MPI_ADDR24 PT29A 1 A10/MPI_ADDR24

A14 PT19B 1 A11/MPI_ADDR25 PT28B 1 A11/MPI_ADDR25

A13 PT19A 1 A12/MPI_ADDR26 PT28A 1 A12/MPI_ADDR26

G13 PT17D 1 D11/MPI_DATA11 PT27D 1 D11/MPI_DATA11

H13 PT17C 1 D12/MPI_DATA12 PT27C 1 D12/MPI_DATA12

E14 PT17B 1 A13/MPI_ADDR27 PT27B 1 A13/MPI_ADDR27

E13 PT17A 1 A14/MPI_ADDR28 PT27A 1 A14/MPI_ADDR28

G12 PT15D 1 A16/MPI_ADDR30 PT25D 1 A16/MPI_ADDR30

G11 PT15C 1 D13/MPI_DATA13 PT25C 1 D13/MPI_DATA13

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

Ball 
Number

LFSC/M15 LFSC/M25

Ball Function
VCCIO 
Bank Dual Function Ball Function

VCCIO
Bank Dual Function
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W24 VCCAUX -  VCCAUX -  

AC17 VCCAUX -  VCCAUX -  

AC18 VCCAUX -  VCCAUX -  

AC19 VCCAUX -  VCCAUX -  

AD17 VCCAUX -  VCCAUX -  

AD18 VCCAUX -  VCCAUX -  

AD19 VCCAUX -  VCCAUX -  

AC12 VCCAUX -  VCCAUX -  

AC13 VCCAUX -  VCCAUX -  

AC14 VCCAUX -  VCCAUX -  

AD12 VCCAUX -  VCCAUX -  

AD13 VCCAUX -  VCCAUX -  

AD14 VCCAUX -  VCCAUX -  

U7 VCCAUX -  VCCAUX -  

U8 VCCAUX -  VCCAUX -  

V7 VCCAUX -  VCCAUX -  

V8 VCCAUX -  VCCAUX -  

W7 VCCAUX -  VCCAUX -  

W8 VCCAUX -  VCCAUX -  

M7 VCCAUX -  VCCAUX -  

M8 VCCAUX -  VCCAUX -  

N7 VCCAUX -  VCCAUX -  

N8 VCCAUX -  VCCAUX -  

H10 VCCIO1 -  VCCIO1 -  

H21 VCCIO1 -  VCCIO1 -  

H22 VCCIO1 -  VCCIO1 -  

H9 VCCIO1 -  VCCIO1 -  

J11 VCCIO1 -  VCCIO1 -  

J12 VCCIO1 -  VCCIO1 -  

J13 VCCIO1 -  VCCIO1 -  

J14 VCCIO1 -  VCCIO1 -  

J15 VCCIO1 -  VCCIO1 -  

J16 VCCIO1 -  VCCIO1 -  

J17 VCCIO1 -  VCCIO1 -  

J18 VCCIO1 -  VCCIO1 -  

J19 VCCIO1 -  VCCIO1 -  

J20 VCCIO1 -  VCCIO1 -  

J23 VCCIO2 -  VCCIO2 -  

J24 VCCIO2 -  VCCIO2 -  

K23 VCCIO2 -  VCCIO2 -  

K24 VCCIO2 -  VCCIO2 -  

L22 VCCIO2 -  VCCIO2 -  

L23 VCCIO2 -  VCCIO2 -  

M22 VCCIO2 -  VCCIO2 -  

N22 VCCIO2 -  VCCIO2 -  

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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AD29 PL60D 6  PL84D 6  

AE31 PL61A 6  PL85A 6  

AF31 PL61B 6  PL85B 6  

AF30 PL61C 6  PL85C 6  

AF29 PL61D 6  PL85D 6  

AH33 PL62A 6  PL86A 6  

AJ33 PL62B 6  PL86B 6  

AC28 PL62C 6  PL86C 6  

AD28 PL62D 6  PL86D 6  

AH32 PL65A 6  PL89A 6  

AJ32 PL65B 6  PL89B 6  

AD27 PL65C 6  PL89C 6  

AE27 PL65D 6 VREF2_6 PL89D 6 VREF2_6

AG34 PL66A 6  PL90A 6  

AH34 PL66B 6  PL90B 6  

AC26 PL66C 6  PL90C 6  

AB26 PL66D 6  PL90D 6  

AK33 PL67A 6  PL91A 6  

AL33 PL67B 6  PL91B 6  

AG30 PL67C 6  PL91C 6  

AH30 PL67D 6  PL91D 6  

AL34 PL69A 6  PL93A 6  

AM34 PL69B 6  PL93B 6  

AJ30 PL69C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F PL93C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F

AK30 PL69D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F PL93D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F

AJ31 PL70A 6  PL94A 6  

AH31 PL70B 6  PL94B 6  

AD26 PL70C 6  PL94C 6  

AD25 PL70D 6  PL94D 6  

AL32 PL71A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E PL95A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E

AL31 PL71B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E PL95B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E

AG29 PL71C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A PL95C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A

AG28 PL71D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A PL95D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A

AF28 XRES -  XRES -  

AF27 TEMP 6  TEMP 6  

AM33 PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B

AN33 PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B

AH29 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D

AJ29 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D

AM32 PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C

AM31 PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C

AG27 PB4C 5  PB4C 5  

AG26 PB4D 5  PB4D 5  

AL29 PB5A 5  PB5A 5  

AL28 PB5B 5  PB5B 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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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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AV32 PB27B 5  PB29B 5  

AU36 PB27C 5  PB29C 5  

AU37 PB27D 5  PB29D 5  

BA35 PB28A 5  PB30A 5  

BA34 PB28B 5  PB30B 5  

AJ26 PB28C 5  PB30C 5  

AJ27 PB28D 5  PB30D 5  

AW33 PB29A 5  PB31A 5  

AW32 PB29B 5  PB31B 5  

AU35 PB29C 5  PB31C 5  

AU34 PB29D 5  PB31D 5  

BB35 PB31A 5  PB33A 5  

BB34 PB31B 5  PB33B 5  

AN29 PB31C 5  PB33C 5  

AP29 PB31D 5  PB33D 5  

AY33 PB32A 5  PB34A 5  

AY32 PB32B 5  PB34B 5  

AR31 PB32C 5  PB34C 5  

AR30 PB32D 5  PB34D 5  

AV31 PB33A 5  PB35A 5  

AV30 PB33B 5  PB35B 5  

AN28 PB33C 5  PB35C 5  

AP28 PB33D 5  PB35D 5  

BA33 PB35A 5  PB37A 5  

BA32 PB35B 5  PB37B 5  

AT30 PB35C 5  PB37C 5  

AT31 PB35D 5  PB37D 5  

BB33 PB36A 5  PB38A 5  

BB32 PB36B 5  PB38B 5  

AM26 PB36C 5  PB38C 5  

AL26 PB36D 5  PB38D 5  

AW30 PB37A 5  PB39A 5  

AW29 PB37B 5  PB39B 5  

AP27 PB37C 5  PB39C 5  

AN27 PB37D 5  PB39D 5  

BA31 PB39A 5  PB41A 5  

BA30 PB39B 5  PB41B 5  

AU32 PB39C 5  PB41C 5  

AU33 PB39D 5  PB41D 5  

BB31 PB40A 5  PB42A 5  

BB30 PB40B 5  PB42B 5  

AR28 PB40C 5  PB42C 5  

AR27 PB40D 5  PB42D 5  

AV29 PB41A 5  PB43A 5  

AV28 PB41B 5  PB43B 5  

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

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function
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E37 B_HDINN0_L - PCS 361 CH 0 IN N B_HDINN0_L - PCS 361 CH 0 IN N

D37 B_HDINP0_L - PCS 361 CH 0 IN P B_HDINP0_L - PCS 361 CH 0 IN P

F34 B_VDDIB0_L -  B_VDDIB0_L -  

N29 VCC12 -  VCC12 -  

L30 A_VDDIB3_L -  A_VDDIB3_L -  

K31 VCC12 -  VCC12 -  

D38 A_HDINP3_L - PCS 360 CH 3 IN P A_HDINP3_L - PCS 360 CH 3 IN P

E38 A_HDINN3_L - PCS 360 CH 3 IN N A_HDINN3_L - PCS 360 CH 3 IN N

A37 A_HDOUTP3_L - PCS 360 CH 3 OUT P A_HDOUTP3_L - PCS 360 CH 3 OUT P

G37 VCC12 -  VCC12 -  

B37 A_HDOUTN3_L - PCS 360 CH 3 OUT N A_HDOUTN3_L - PCS 360 CH 3 OUT N

L33 A_VDDOB3_L -  A_VDDOB3_L -  

B38 A_HDOUTN2_L - PCS 360 CH 2 OUT N A_HDOUTN2_L - PCS 360 CH 2 OUT N

D41 A_VDDOB2_L -  A_VDDOB2_L -  

A38 A_HDOUTP2_L - PCS 360 CH 2 OUT P A_HDOUTP2_L - PCS 360 CH 2 OUT P

K34 VCC12 -  VCC12 -  

E39 A_HDINN2_L - PCS 360 CH 2 IN N A_HDINN2_L - PCS 360 CH 2 IN N

D39 A_HDINP2_L - PCS 360 CH 2 IN P A_HDINP2_L - PCS 360 CH 2 IN P

M32 A_VDDIB2_L -  A_VDDIB2_L -  

J32 VCC12 -  VCC12 -  

E41 A_VDDIB1_L -  A_VDDIB1_L -  

M33 VCC12 -  VCC12 -  

D40 A_HDINP1_L - PCS 360 CH 1 IN P A_HDINP1_L - PCS 360 CH 1 IN P

E40 A_HDINN1_L - PCS 360 CH 1 IN N A_HDINN1_L - PCS 360 CH 1 IN N

B39 A_HDOUTP1_L - PCS 360 CH 1 OUT P A_HDOUTP1_L - PCS 360 CH 1 OUT P

B41 VCC12 -  VCC12 -  

A39 A_HDOUTN1_L - PCS 360 CH 1 OUT N A_HDOUTN1_L - PCS 360 CH 1 OUT N

C41 A_VDDOB1_L -  A_VDDOB1_L -  

B40 A_HDOUTN0_L - PCS 360 CH 0 OUT N A_HDOUTN0_L - PCS 360 CH 0 OUT N

E42 A_VDDOB0_L -  A_VDDOB0_L -  

A40 A_HDOUTP0_L - PCS 360 CH 0 OUT P A_HDOUTP0_L - PCS 360 CH 0 OUT P

F42 VCC12 -  VCC12 -  

D42 A_HDINN0_L - PCS 360 CH 0 IN N A_HDINN0_L - PCS 360 CH 0 IN N

C42 A_HDINP0_L - PCS 360 CH 0 IN P A_HDINP0_L - PCS 360 CH 0 IN P

H39 A_VDDIB0_L -  A_VDDIB0_L -  

F41 VCC12 -  VCC12 -  

P16 VDDAX25_R -  VDDAX25_R -  

P27 VDDAX25_L -  VDDAX25_L -  

K39 NC -  PL32A 7  

L39 NC -  PL32B 7  

M38 NC -  PL35A 7  

K40 NC -  PL36A 7  

L40 NC -  PL36B 7  

N37 NC -  PL39A 7  

P37 NC -  PL39B 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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C3 GND -  GND -  

C30 GND -  GND -  

C33 GND -  GND -  

C35 GND -  GND -  

C36 GND -  GND -  

C39 GND -  GND -  

C4 GND -  GND -  

C40 GND -  GND -  

C7 GND -  GND -  

C8 GND -  GND -  

D15 GND -  GND -  

D21 GND -  GND -  

D25 GND -  GND -  

D31 GND -  GND -  

F4 GND -  GND -  

F40 GND -  GND -  

G11 GND -  GND -  

G17 GND -  GND -  

G26 GND -  GND -  

G32 GND -  GND -  

H14 GND -  GND -  

H20 GND -  GND -  

H23 GND -  GND -  

H29 GND -  GND -  

H35 GND -  GND -  

H8 GND -  GND -  

J3 GND -  GND -  

J39 GND -  GND -  

L16 GND -  GND -  

L27 GND -  GND -  

L36 GND -  GND -  

L7 GND -  GND -  

M19 GND -  GND -  

M24 GND -  GND -  

M4 GND -  GND -  

M40 GND -  GND -  

N12 GND -  GND -  

N31 GND -  GND -  

P35 GND -  GND -  

P8 GND -  GND -  

R15 GND -  GND -  

R28 GND -  GND -  

R3 GND -  GND -  

R39 GND -  GND -  

T11 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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AB25 VCC -  VCC -  

AB26 VCC -  VCC -  

AC16 VCC -  VCC -  

AC18 VCC -  VCC -  

AC20 VCC -  VCC -  

AC23 VCC -  VCC -  

AC25 VCC -  VCC -  

AC27 VCC -  VCC -  

AD17 VCC -  VCC -  

AD19 VCC -  VCC -  

AD21 VCC -  VCC -  

AD22 VCC -  VCC -  

AD24 VCC -  VCC -  

AD26 VCC -  VCC -  

AE16 VCC -  VCC -  

AE18 VCC -  VCC -  

AE20 VCC -  VCC -  

AE21 VCC -  VCC -  

AE22 VCC -  VCC -  

AE23 VCC -  VCC -  

AE25 VCC -  VCC -  

AE27 VCC -  VCC -  

AF17 VCC -  VCC -  

AF19 VCC -  VCC -  

AF21 VCC -  VCC -  

AF22 VCC -  VCC -  

AF24 VCC -  VCC -  

AF26 VCC -  VCC -  

AG18 VCC -  VCC -  

AG20 VCC -  VCC -  

AG23 VCC -  VCC -  

AG25 VCC -  VCC -  

T18 VCC -  VCC -  

T20 VCC -  VCC -  

T23 VCC -  VCC -  

T25 VCC -  VCC -  

U17 VCC -  VCC -  

U19 VCC -  VCC -  

U21 VCC -  VCC -  

U22 VCC -  VCC -  

U24 VCC -  VCC -  

U26 VCC -  VCC -  

V16 VCC -  VCC -  

V18 VCC -  VCC -  

V20 VCC -  VCC -  

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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