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EBR Asynchronous Reset

EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before the
reset is applied and released a clock cycle after the low-to-high transition of the reset, as shown in Figure 2-16.

Figure 2-16. EBR Asynchronous Reset (Including GSR) Timing Diagram
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If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/fyyax (EBR clock). The reset
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.

If an EBR is pre-loaded during configuration, the GSR input must be disabled or the release of the GSR during
device Wake Up must occur before the release of the device 1/0s becoming active.

These instructions apply to all EBR RAM, ROM, FIFO and shift register implementations. For the EBR FIFO mode,
the GSR signal is always enabled and the WE and RE signals act like the clock enable signals in Figure 2-16. The
reset timing rules apply to the RPReset input vs. the RE input and the RST input vs. the WE and RE inputs. Both
RST and RPReset are always asynchronous EBR inputs. For the EBR shift register mode, the GSR signal is
always enabled and the local RESET pin is always asynchronous.

Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.
For more information about on-chip memory, see TN1094, On-Chip Memory Usage Guide for LatticeSC Devices.

Programmable I/O Cells (PIC)

Each PIC contains four PIOs connected to their respective PURESPEED 1/O Buffer which are then connected to
the PADs as shown in Figure 2-17. The PIO Block supplies the output data (DO) and the Tri-state control signal
(TO) to PURESPEED 1/O buffer, and receives input (DI) from the buffer. The PIO contains advanced capabilities to
allow the support of speeds up to 2Gbps. These include dedicated shift and DDR logic and adaptive input logic.
The dedicated resources simplify the design of robust interfaces.
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flexiPCS quads are not dedicated solely to industry standard protocols. Each quad (and each channel within a
quad) can be programmed for many user defined data manipulation modes. For example, modes governing user-
defined word alignment and multi-channel alignment can be programmed for non-standard protocol applications.

For more information on the functions and use of the flexiPCS, refer to the LatticeSC/M Family flexiPCS Data
Sheet.

System Bus

Each LatticeSC device connects the FPGA elements with a standardized bus framework referred to as a System
Bus. Multiple bus masters optimize system performance by sharing resources between different bus masters such
as the MPI and configuration logic. The wide data bus configuration of 32 bits with 4-bit parity supports high-band-
width, data intensive applications.

There are two types of interfaces on the System Bus, master and slave. A master interface has the ability to per-
form actions on the bus, such as writes and reads to and from a specific address. A slave interface responds to the
actions of a master by accepting data and address on a write and providing data on a read. The System Bus has a
memory map which describes each of the slave peripherals that is connected on the bus. Using the addresses
listed in the memory map, a master interface can access each of the slave peripherals on the System Bus. Any and
all peripherals on the System Bus can be used at the same time. Table 2-12 list all of the available user peripherals
on the System Bus after device power-up.

Table 2-12. System Bus User Peripherals

Peripheral Name Interface Type
Micro Processor Interface MPI Master
User Master Interface UMl Master
User Slave Interface uslI Slave
Serial Management Interface (PLL, DLL, User Logic) SMi Slave
Physical Coding Sublayer PCS Slave
Direct FPGA Access DFA Slave

The peripherals listed in Table 2-12 can be added when the System Bus module is created using Module IP/Man-
ager (ispLEVER Module/IP Manager).

Figure 2-31 also lists the existing peripherals on the System Bus. The gray boxes are available only during configu-
ration. Refer to Lattice technical note TN1080, LatticeSC sysCONFIG Usage Guide, for configuration options. The
Status and Config box refers to internal System Bus registers. This document presents all the interfaces listed in
Table 2-12 in detail to help the user utilize the desired functions of the System Bus.
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Figure 2-31. LatticeSC System Bus Interfaces
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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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Figure 2-32. PowerPCl and MPI Schematic
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Configuration and Testing

The following section describes the configuration and testing features of the LatticeSC family of devices.

IEEE 1149.1-Compliant Boundary Scan Testability

All LatticeSC devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant test access
port (TAP). This allows functional testing of the circuit board, on which the device is mounted, through a serial scan
path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to be shifted in
and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test access port
consists of dedicated I/Os: TDI, TDO, TCK and TMS. The test access port has its own supply voltage V¢, and can
operate with LVCMOSS383, 25 and 18 standards. For additional detail refer to technical information at the end of the
data sheet.

Device Configuration

All LatticeSC devices contain three possible ports that can be used for device configuration. The serial port, which
supports bit-wide configuration, and the sysCONFIG port that supports both byte-wide and serial configuration.
The MPI port supports 8-bit, 16-bit or 32-bit configuration.

The serial port supports both the IEEE Std. 1149.1 Boundary Scan specification and the IEEE Std. 1532 In-System
Configuration specification. The sysCONFIG port is a 20-pin interface with six of the I/Os used as dedicated pins
and the rest being dual-use pins. When sysCONFIG mode is not used, these dual-use pins are available for gen-
eral purpose I/O. All I/Os for the sysCONFIG and MPI ports are in 1/0 bank #1.

On power-up, the FPGA SRAM is ready to be configured with the sysCONFIG port active. The IEEE 1149.1 serial
mode can be activated any time after power-up by sending the appropriate command through the TAP port. Once a
configuration port is selected, that port is locked and another configuration port cannot be activated until the next
re-initialization sequence. For additional detail refer to technical information at the end of the data sheet.
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LatticeSC/M Family Timing Adders (Continued)
Over Recommended Operating Conditions at VCC = 1.2V +/- 5%

-7 -6 -5
Buffer Type Description Min. Max. Min. Max. Min. Max. |Units
LVCMOS18_12mA LVCMOS 1.8 12mA drive 0.024 -0.106 0.019 -0.004 0.016 0.099 ns
LVCMOS18_16mA LVCMOS 1.8 16mA drive 0.074 -0.134 0.08 -0.022 0.088 0.089 ns
LVCMOS18_0OD LVCMOS 1.8 open drain 0.002 -0.206 0 -0.196 -0.002 -0.221 ns
LVCMOS15_4mA LVCMOS 1.5 4mA drive -0.344 -0.164 -0.379 -0.186 -0.412 -0.209 ns
LVCMOS15_8mA LVCMOS 1.5 8mA drive -0.125 -0.137 -0.145 -0.157 -0.164 -0.176 ns
LVCMOS15_12mA LVCMOS 1.5 12mA drive -0.027 -0.166 -0.043 -0.07 -0.059 0.026 ns
LVCMOS15_16mA LVCMOS 1.5 16mA drive 0.025 -0.195 0.013 -0.089 0.003 0.017 ns
LVCMOS15_0D LVCMOS 1.5 open drain -0.047 -0.267 -0.067 -0.267 -0.087 -0.299 ns
LVCMOS12_2mA LVCMOS 1.2 2mA drive -0.473 -0.293 -0.505 -0.317 -0.537 -0.34 ns
LVCMOS12_4mA LVCMOS 1.2 4mA drive -0.218 -0.239 -0.25 -0.271 -0.28 -0.303 ns
LVCMOS12_8mA LVCMOS 1.2 8mA drive -0.109 -0.269 -0.143 -0.181 -0.176 -0.093 ns
LVCMOS12_12mA LVCMOS 1.2 12mA drive -0.054 -0.3 -0.085 -0.203 -0.114 -0.106 ns
LVCMOS12_0OD LVCMOS 1.2 open drain -0.126 -0.371 -0.166 -0.398 -0.204 -0.43 ns
PCI33 PCI -0.216 -0.791 -0.417 -1.263 -0.618 -1.735 ns
PCIX33 PCI-X 3.3 -0.216 -0.791 -0.417 -1.263 -0.618 -1.735 ns
PCIX15 PCI-X 1.5 0.208 0.227 0.233 0.312 0.259 0.398 ns
AGP1X33 AGP-1X 3.3 -0.216 -0.791 -0.417 -1.263 -0.618 -1.735 ns
AGP2X33 AGP-2X -0.216 -0.791 -0.417 -1.263 -0.618 -1.735 ns
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Figure 3-10. FIFO Reset Waveform
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Figure 3-11. Read Pointer Reset Waveform
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LFSC/M15, LFSC/M25 Logic Signal Connections: 900 fpBGA®? (Cont.)

LFSC/M15 LFSC/M25

Ball VCCIO VCCIO

Number| Ball Function Bank Dual Function Ball Function Bank Dual Function
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 DO/MPI_DATAO PT43B 1 DO/MPI_DATAO
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 DPO/MPI_PARO PT38B 1 DPO/MPI_PARO
Ci15 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 AO/MPI_ADDR14 PT35A 1 AO/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
Al14 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
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LFSC/M15, LFSC/M25 Logic Signal Connections: 900 fpBGA®? (Cont.)

LFSC/M15 LFSC/M25
Ball VCCIO VCCIO
Number| Ball Function Bank Dual Function Ball Function Bank Dual Function
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 -
AES8 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 -
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LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA' 2 (Cont.)

Ball LFSC/M25 LFSC/M40
Number Ball Function | VCCIO Bank Dual Function Ball Function |VCCIO Bank Dual Function
AH11 PB47C 4 PCLKT4_6 PB54C 4 PCLKT4_6
AH10 PB47D 4 PCLKC4_6 PB54D 4 PCLKC4_6
AK12 PB49A 4 PCLKT4_0 PB55A 4 PCLKT4_0
AJ12 PB49B 4 PCLKC4_0 PB55B 4 PCLKC4_0
AF14 PB49C 4 VREF2_4 PB55C 4 VREF2_4
AE14 PB49D 4 PB55D 4
AL11 PB51A 4 PCLKT4_5 PB57A 4 PCLKT4_5
AL10 PB51B 4 PCLKC4_5 PB57B 4 PCLKC4_5
AH9 PB51C 4 PB57C 4
AH8 PB51D 4 PB57D 4
AK11 PB52A 4 PCLKT4_3 PB58A 4 PCLKT4_3
AJ11 PB52B 4 PCLKC4_3 PB58B 4 PCLKC4_3
AH7 PB52C 4 PCLKT4_4 PB58C 4 PCLKT4_4
AH6 PB52D 4 PCLKC4_4 PB58D 4 PCLKC4_4
AK8 PB53A 4 PB67A 4
AJ8 PB53B 4 PB67B 4
AF11 PB53C 4 PB67C 4
AD12 PB55A 4 PB69A 4
AE12 PB55B 4 PB69B 4
AM6 PB56A 4 PB70A 4
AM5 PB56B 4 PB70B 4
AC12 PB56C 4 PB70C 4
AL6 PB57A 4 PB73A 4
AL5 PB57B 4 PB73B 4
AG7 PB59A 4 PB74A 4
AG8 PB59B 4 PB74B 4
AK6 PB60A 4 PB75A 4
AJ6 PB60B 4 PB75B 4
AF10 PB60C 4 PB75C 4
AE11 PB60D 4 PB75D 4
AM4 PB61A 4 PB77A 4
AM3 PB61B 4 PB77B 4
AH5 PB63A 4 PB78A 4
AH4 PB63B 4 PB78B 4
AK5 PB64A 4 PB79A 4
AJ5 PB64B 4 PB79B 4
AF8 PB64C 4 PB79C 4
AF7 PB64D 4 PB79D 4
AL4 PB65A 4 PB81A 4
AL3 PB65B 4 PB81B 4
AG5 PB65C 4 PB81C 4
AF6 PB65D 4 PB81D 4
AK3 PB67A 4 PB82A 4
AJ3 PB67B 4 PB82B 4
AE10 PB67C 4 VREF1_4 PB82C 4 VREF1_4
AD10 PB67D 4 PB82D 4
AL2 PB68A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D PB83A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D
AK2 PB68B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB83B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D
AE9 PB68C 4 PB83C 4
AE8 PB68D 4 PB83D 4
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LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA' 2 (Cont.)

Ball LFSC/M25 LFSC/M40
Number Ball Function | VCCIO Bank Dual Function Ball Function |VCCIO Bank Dual Function
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 vVCCJ - VCCJ -
J9 TDO - TDO TDO - TDO
K9 T™S - T™S -
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_VDDIBO_R - A_VDDIBO_R -
C1 A_HDINPO_R - PCS3EOCHOINP A_HDINPO_R - PCS3EOCHOINP
c2 A_HDINNO_R - PCS3EOCHOINN A_HDINNO_R - PCS3EOCHOINN
A3 A_HDOUTPO_R - PCS 3E0 CHO OUT P A_HDOUTPO_R - PCS3EO0CHOOUTP
D3 A_VDDOBO_R - A_VDDOBO_R -
B3 A_HDOUTNO_R - PCS 3E0 CHO OUT N A_HDOUTNO_R - PCS 3E0 CHO OUT N
D4 A_VDDOB1_R - A_VDDOB1_R -
B4 A_HDOUTN1_R - PCS 3E0CH 1 OUT N A_HDOUTN1_R - PCS 3E0 CH 1 OUT N
A4 A_HDOUTP1_R - PCS3E0CH 1 OUT P A_HDOUTP1_R - PCS3E0CH 1 OUTP
H5 A_HDINN1_R - PCS3EOCH 1INN A_HDINN1_R - PCS3EOCH 1INN
G5 A_HDINP1_R - PCS3EOCH 1INP A_HDINP1_R - PCS3EOCH1INP
F4 A_VDDIB1_R - A_VDDIB1_R -
H6 A_VDDIB2_R - A_VDDIB2_R -
F6 A_HDINP2_R - PCS3EOCH2INP A_HDINP2_R - PCS3EOCH2INP
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Lattice Semiconductor

Pinout Information

LatticeSC/M Family Data Sheet

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"? (Cont.)

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
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
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Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"? (Cont.)

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
AL11 GND - GND -
AL17 GND - GND -
AL21 GND - GND -
AL27 GND - GND -
AL5 GND - GND -
AM14 GND - GND -
AM18 GND - GND -
AM24 GND - GND -
AM30 GND - GND -
AM8 GND - GND -
ANA1 GND - GND -
AN34 GND - GND -
AP2 GND - GND -
AP33 GND - GND -
B1 GND - GND -
B34 GND - GND -
C1i1 GND - GND -
C12 GND - GND -
C13 GND - GND -
C14 GND - GND -
C17 GND - GND -
Cc21 GND - GND -
Cc22 GND - GND -
C23 GND - GND -
C24 GND - GND -
C26 GND - GND -
ca7 GND - GND -
C30 GND - GND -
C31 GND - GND -
C4 GND - GND -
C5 GND - GND -
Cc8 GND - GND -
C9 GND - GND -
D18 GND - GND -
E32 GND - GND -
E4 GND - GND -
F19 GND - GND -
G16 GND - GND -
G29 GND - GND -
G7 GND - GND -
H3 GND - GND -
H31 GND - GND -
J10 GND - GND -
J15 GND - GND -
J26 GND - GND -
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Lattice Semiconductor

Pinout Information
LatticeSC/M Family Data Sheet

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"? (Cont.)

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
AM17 VCCIO4 - VCCIO4 -
AM5 VCCIO4 - VCCIO4 -
AE20 VCCIO5 - VCCIO5 -
AE23 VCCIO5 - VCCIO5 -
AE26 VCCIO5 - VCCIO5 -
AH22 VCCIO5 - VCCIO5 -
AH28 VCCIO5 - VCCIO5 -
AJ19 VCCIO5 - VCCIO5 -
AJ25 VCCIO5 - VCCIO5 -
AL18 VCCIO5 - VCCIO5 -
AL24 VCCIO5 - VCCIO5 -
AL30 VCCIO5 - VCCIO5 -
AM21 VCCIO5 - VCCIO5 -
AM27 VCCIO5 - VCCIO5 -
AA31 VCCIO6 - VCCIO6 -
AB29 VCCIO6 - VCCIO6 -
AC24 VCCIO6 - VCCIO6 -
AD32 VCCIO6 - VCCIO6 -
AE28 VCCIO6 - VCCIO6 -
AG31 VCCIO6 - VCCIO6 -
AK32 VCCIO6 - VCCIO6 -
T29 VCCIO6 - VCCIO6 -
U31 VCCIO6 - VCCIO6 -
V32 VCCIO6 - VCCIO6 -
w28 VCCIO6 - VCCIO6 -
Y26 VCCIO6 - VCCIO6 -
E31 VCCIO7 - VCCIO7 -
G28 VCCIO7 - VCCIO7 -
H32 VCCIO7 - VCCIO7 -
K29 VCCIO7 - VCCIO7 -
L31 VCCIO7 - VCCIO7 -
M25 VCCIO7 - VCCIO7 -
N28 VCCIO7 - VCCIO7 -
P32 VCCIO7 - VCCIO7 -
R25 VCCIO7 - VCCIO7 -
J25 VCCIO1 - VCCIO1 -
N11 VTT_2 2 VTT_2 2
R12 VTT_2 2 VTT_2 2
T12 VTT_2 2 VTT_2 2
AB11 VTT_3 3 VTT_3 3
W12 VTT_3 3 VTT_3 3
Y12 VTT_3 3 VTT_3 3
AC15 VTT_4 4 VTT_4 4
AC16 VTT_4 4 VTT_4 4
AD13 VTT_4 4 VTT_4 4
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Lattice Semiconductor

Pinout Information
LatticeSC/M Family Data Sheet

LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

L5 PR38B 2

K5 PR38A 2
G2 PR34B 2

F2 PR34A 2

F1 PR30B 2

E1 PR30A 2
A2 GND -
A33 GND -
AA15 GND -
AA20 GND -
AA32 GND -
AA4 GND -
AB28 GND -
ABG6 GND -
AC11 GND -
AC18 GND -
AC25 GND -
AD23 GND -
ADS3 GND -
AD31 GND -
AE12 GND -
AE15 GND -
AE29 GND -
AE7 GND -
AE9 GND -
AF20 GND -
AF26 GND -
AG32 GND -
AG4 GND -
AH13 GND -
AH19 GND -
AH25 GND -
AH7 GND -
AJ10 GND -
AJ16 GND -
AJ22 GND -
AJ28 GND -
AK3 GND -
AK31 GND -
AL11 GND -
AL17 GND -
AL21 GND -
AL27 GND -
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Lattice Semiconductor

Pinout Information
LatticeSC/M Family Data Sheet

LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
AL5 GND -
AM14 GND -
AM18 GND -
AM24 GND -
AM30 GND -
AM8 GND -
AN1 GND -
AN34 GND -
AP2 GND -
AP33 GND -
B1 GND -
B34 GND -
C11 GND -
Cci12 GND -
C13 GND -
Ci14 GND -
Cc17 GND -
c21 GND -
Cc22 GND -
Cc23 GND -
C24 GND -
C26 GND -
ca7 GND -
C30 GND -
C31 GND -
Cc4 GND -
C5 GND -
cs GND -
C9 GND -
D18 GND -
E32 GND -
E4 GND -
F19 GND -
G16 GND -
G29 GND -
G7 GND -
H3 GND -
H31 GND -
J10 GND -
J15 GND -
J26 GND -
K20 GND -
K23 GND -
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Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA'? (Cont.)

LFSC/M80 LFSC/M115
Ball Ball VCCIO Dual Ball VCCIO Dual
Number Function Bank Function Function Bank Function

BA19 PB73A 4 PB87A 4

BA18 PB73B 4 PB87B 4

AU19 PB73C 4 PB87C 4

AU18 PB73D 4 PB87D 4

AV19 PB74A 4 PCLKT4_2 PB89A 4 PCLKT4_2
AV18 PB74B 4 PCLKC4_2 PB89B 4 PCLKC4_2
AN19 PB74C 4 PCLKT4_7 PB89C 4 PCLKT4_7
AP19 PB74D 4 PCLKC4_7 PB89D 4 PCLKC4_7
BB17 PB75A 4 PCLKT4_1 PB90A 4 PCLKT4_1
BB16 PB75B 4 PCLKC4_1 PB90B 4 PCLKC4_1
AT19 PB75C 4 PCLKT4_6 PB90C 4 PCLKT4_6
AT18 PB75D 4 PCLKC4_6 PB90D 4 PCLKC4_6
BA17 PB77A 4 PCLKT4_0 PB91A 4 PCLKT4_0
BA16 PB77B 4 PCLKC4_0 PB91B 4 PCLKC4_0
AR19 PB77C 4 VREF2_4 PB91C 4 VREF2_4
AR18 PB77D 4 PB91D 4

AY17 PB79A 4 PCLKT4_5 PB93A 4 PCLKT4_5
AY16 PB79B 4 PCLKC4_5 PB93B 4 PCLKC4_5
AN18 PB79C 4 PB93C 4

AP18 PB79D 4 PB93D 4

AW17 PB80A 4 PCLKT4_3 PB94A 4 PCLKT4_3
AW16 PB80B 4 PCLKC4_3 PB94B 4 PCLKC4_3
AU17 PB80C 4 PCLKT4_4 PB94C 4 PCLKT4_4
AU16 PB80D 4 PCLKC4_4 PB94D 4 PCLKC4_4
AV17 PB81A 4 PB95A 4

AV16 PB81B 4 PB95B 4

AL18 PB81C 4 PB95C 4

AM18 PB81D 4 PB95D 4

BB15 PB83A 4 PB97A 4

BB14 PB83B 4 PB97B 4

AP17 PB83C 4 PB97C 4

AN17 PB83D 4 PB97D 4

BA15 PB84A 4 PB98A 4

BA14 PB84B 4 PB98B 4

AT16 PB84C 4 PB98C 4

AT15 PB84D 4 PB98D 4

AV15 PB85A 4 PB99A 4

AV14 PB85B 4 PB99B 4

AR16 PB85C 4 PB99C 4

AR15 PB85D 4 PB99D 4

AY14 PB87A 4 PB101A 4

AY13 PB87B 4 PB101B 4

AU15 PB87C 4 PB101C 4

AU14 PB87D 4 PB101D 4

BB13 PB88A 4 PB102A 4

4-120



Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA' ? (Cont.)

LFSC/M80 LFSC/M115
Ball Ball VCCIO Dual Ball VCCIO Dual
Number Function Bank Function Function Bank Function

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 -
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Lattice Semiconductor

Ordering Information
LatticeSC/M Family Data Sheet

Industrial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA40EP1-6FF1020!' -6 Organic fcBGA 1020 IND 40.4
LFSCM3GA40EP1-5FF1020! -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
LFSCM3GA40EP1-6FC1152/ -6 Ceramic fcBGA 1152 IND 40.4
LFSCM3GA40EP1-5FC115212 -5 Ceramic fcBGA 1152 IND 40.4
LFSCM3GA40EP1-6FF1152I -6 Organic fcBGA 1152 IND 40.4
LFSCM3GA40EP1-5FF1152] -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)
LFSC3GABOE-6FC1152!" -6 Ceramic fcBGA 1152 IND 80.1
LFSC3GABOE-5FC1152]" -5 Ceramic fcBGA 1152 IND 80.1
LFSC3GAB8OE-6FF1152] -6 Organic fcBGA 1152 IND 80.1
LFSC3GA80E-5FF1152] -5 Organic fcBGA 1152 IND 80.1
LFSC3GABOE-6FC1704!' -6 Ceramic fcBGA 1704 IND 80.1
LFSC3GABOE-5FC1704I' -5 Ceramic fcBGA 1704 IND 80.1
LFSC3GA80E-6FF1704I -6 Organic fcBGA 1704 IND 80.1
LFSC3GAB8OE-5FF17041 -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)
LFSCM3GA8OEP1-6FC1152I' -6 Ceramic fcBGA 1152 IND 80.1
LFSCM3GAB8OEP1-5FC1152I -5 Ceramic fcBGA 1152 IND 80.1
LFSCM3GAS8OEP1-6FF1152I -6 Organic fcBGA 1152 IND 80.1
LFSCM3GAS8OEP1-5FF1152] -5 Organic fcBGA 1152 IND 80.1
LFSCM3GAB8OEP1-6FC1704I' -6 Ceramic fcBGA 1704 IND 80.1
LFSCM3GABOEP1-5FC1704I' -5 Ceramic fcBGA 1704 IND 80.1
LFSCM3GASBOEP1-6FF17041 -6 Organic fcBGA 1704 IND 80.1
LFSCM3GAB0EP1-5FF1704I -5 Organic fcBGA 1704 IND 80.1

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

Ordering Information
LatticeSC/M Family Data Sheet

Lead-Free Packaging

Commercial

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA15E-7FN256C -7 Lead-Free fpBGA 256 COM 15.2
LFSC3GA15E-6FN256C -6 Lead-Free fpBGA 256 COM 15.2
LFSC3GA15E-5FN256C -5 Lead-Free fpBGA 256 COM 15.2
LFSC3GA15E-7FN900C -7 Lead-Free fpBGA 900 COM 15.2
LFSC3GA15E-6FN900C -6 Lead-Free fpBGA 900 COM 15.2
LFSC3GA15E-5FN900C -5 Lead-Free fpBGA 900 COM 15.2

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA15EP1-7FN256C -7 Lead-Free fpBGA 256 COM 15.2
LFSCM3GA15EP1-6FN256C -6 Lead-Free fpBGA 256 COM 15.2
LFSCM3GA15EP1-5FN256C -5 Lead-Free fpBGA 256 COM 15.2
LFSCM3GA15EP1-7FN900C -7 Lead-Free fpBGA 900 COM 15.2
LFSCM3GA15EP1-6FN900C -6 Lead-Free fpBGA 900 COM 15.2
LFSCM3GA15EP1-5FN900C -5 Lead-Free fpBGA 900 COM 15.2

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA25E-7FN900C -7 Lead-Free fpBGA 900 COM 25.4
LFSC3GA25E-6FN900C -6 Lead-Free fpBGA 900 COM 254
LFSC3GA25E-5FN900C -5 Lead-Free fpBGA 900 COM 25.4
LFSC3GA25E-7FFN1020C' -7 Lead-Free Organic fcBGA 1020 COM 25.4
LFSC3GA25E-6FFN1020C' -6 Lead-Free Organic fcBGA 1020 COM 25.4
LFSC3GA25E-5FFN1020C" -5 Lead-Free Organic fcBGA 1020 COM 25.4
LFSC3GA25E-7FFAN1020C -7 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4
LFSC3GA25E-6FFAN1020C -6 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4
LFSC3GA25E-5FFAN1020C -5 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4
1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA25EP1-7FN900C -7 Lead-Free fpBGA 900 COM 254
LFSCM3GA25EP1-6FN900C -6 Lead-Free fpBGA 900 COM 254
LFSCM3GA25EP1-5FN900C -5 Lead-Free fpBGA 900 COM 25.4
LFSCM3GA25EP1-7FFN1020C’ -7 Lead-Free Organic fcBGA 1020 COM 25.4
LFSCM3GA25EP1-6FFN1020C' -6 Lead-Free Organic fcBGA 1020 COM 25.4
LFSCM3GA25EP1-5FFN1020C’ -5 Lead-Free Organic fcBGA 1020 COM 25.4
LFSCM3GA25EP1-7FFAN1020C -7 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4
LFSCM3GA25EP1-6FFAN1020C -6 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4
LFSCM3GA25EP1-5FFAN1020C -5 Lead-Free Organic fcBGA Revision 2 1020 COM 25.4

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

Ordering Information
LatticeSC/M Family Data Sheet

Industrial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA115E-6FCN1152[" -6 Lead-Free Ceramic fcBGA 1152 IND 115.2
LFSC3GA115E-5FCN1152[" -5 Lead-Free Ceramic fcBGA 1152 IND 115.2
LFSC3GA115E-6FFN1152] -6 Lead-Free Organic fcBGA 1152 IND 115.2
LFSC3GA115E-5FFN1152] -5 Lead-Free Organic fcBGA 1152 IND 115.2
LFSC3GA115E-6FCN1704I" -6 Lead-Free Ceramic fcBGA 1704 IND 115.2
LFSC3GA115E-5FCN1704l' -5 Lead-Free Ceramic fcBGA 1704 IND 115.2
LFSC3GA115E-6FFN1704I -6 Lead-Free Organic fcBGA 1704 IND 115.2
LFSC3GA115E-5FFN1704I -5 Lead-Free Organic fcBGA 1704 IND 115.2
1. Converted to organic flip-chip BGA package per PCN #01A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA115EP1-6FCN1152]" -6 Lead-Free Ceramic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-5FCN1152]" -5 Lead-Free Ceramic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-6FFN1152] -6 Lead-Free Organic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-5FFN1152] -5 Lead-Free Organic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-6FCN1704!" -6 Lead-Free Ceramic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-5FCN1704!' -5 Lead-Free Ceramic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-6FFN1704I -6 Lead-Free Organic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-5FFN1704I -5 Lead-Free Organic fcBGA 1704 IND 115.2

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