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Architecture
Lattice Semiconductor LatticeSC/M Family Data Sheet

VDDAX25 needs to be connected independent of the use of the SERDES. This supply is used to control the
SERDES CML I/O regardless of the SERDES being used in the design.
Supported Source Synchronous Interfaces

The LatticeSC devices contain a variety of hardware, such as delay elements, DDR registers and PLLs, to simplify
the implementation of Source Synchronous interfaces. Table 2-11 lists Source Synchronous and DDR/QDR stan-
dards supported in the LatticeSC. For additional detail refer to technical information at the end of the data sheet.

Table 2-11. Source Synchronous Standards Table!

Source Synchronous Standard Clocking Speeds (MHz) Data Rate (Mbps)
RapidlO DDR 500 1000
SPI4.2 (POS-PHY4)/NPSI DDR 500 1000
SF14/XSBI oon e 667
XGMII DDR 156.25 312
CSIX SDR 250 250
QDRII/QDRII+ memory interface DDR 300 600
DDR memory interface DDR 240 480
DDRII memory interface DDR 333 667
RLDRAM memory interface DDR 400 800

1. Memory width is dependent on the system design and limited by the number of I/Os in the device.

flexiPCS™ (Physical Coding Sublayer Block)

flexiPCS Functionality

The LatticeSC family combines a high-performance FPGA fabric, high-performance I/Os and large embedded
RAM in a single industry leading architecture. LatticeSC devices also feature up to 32 channels of embedded
SERDES with associated Physical Coding Sublayer (PCS) logic. The flexiPCS logic can be configured to support
numerous industry standard high-speed data transfer protocols.

Each channel of flexiPCS logic contains dedicated transmit and receive SERDES for high-speed, full-duplex serial
data transfers at data rates up to 3.8 Gbps. The PCS logic in each channel can be configured to support an array of
popular data protocols including SONET (STS-12/STS-12¢, STS-48/STS-48¢, and TFI-5 support of 10 Gbps or
above), Gigabit Ethernet (compliant to the IEEE 1000BASE-X specification), 1.02 or 2.04 Gbps Fibre Channel,
PCI-Express, and Serial RapidlO. In addition, the protocol based logic can be fully or partially bypassed in a num-
ber of configurations to allow users flexibility in designing their own high-speed data interface.

Protocols requiring data rates above 3.8 Gbps can be accommodated by dedicating either one pair or all four chan-
nels in one flexiPCS quad block to one data link. One quad can support full-duplex serial data transfers at data
rates up to 15.2 Gbps. A single flexiPCS quad can be configured to support 10Gb Ethernet (with a fully compliant
XAUIl interface), 10Gb Fibre Channel, and x4 PCI-Express and 4x RapidIO.

The flexiPCS also provides bypass modes that allow a direct 8-bit or 10-bit interface from the SERDES to the
FPGA logic which can also be geared to run at 1/2 speed for a 16-bit or 20-bit interface to the FPGA logic. Each
SERDES pin can be DC coupled independently and can allow for both high-speed and low-speed operation down
to DC rates on the same SERDES pin, as required by some Serial Digital Video applications.

The ispLEVER design tools from Lattice support all modes of the flexiPCS. Most modes are dedicated to applica-
tions associated with a specific industry standard data protocol. Other more general purpose modes allow a user to
define their own operation. With ispLEVER, the user can define the mode for each quad in a design. Nine modes
are currently supported by the ispLEVER design flow:
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DC and Switching Characteristics

Lattice Semiconductor LatticeSC/M Family Data Sheet
RSDS
Over Recommended Operating Conditions

Parameter Symbol Description Min. Typ. Max. Units
Vob Output voltage, differential, Ry = 100 ohms 100 200 600 mV
Vos Output voltage, common mode 0.5 1.2 1.5 \'%
IrsDs Differential driver output current 1 2 6 mA
VTHD Input voltage differential 100 — — mV
Vewm Input common mode voltage 0.3 — 1.5 \%
TR, T Output rise and fall times, 20% to 80% — 500 — ps
TopuTy Output clock duty cycle 45 50 55 %

Note: Data is for 2mA drive. Other differential driver current options are available.
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Typical Building Block Function Performance
Over Recommended Commercial Operating Conditions at VCC = 1.2V +/- 5%

Pin to Pin Performance (LVCMOS25 12 mA Drive)

Function -T* Units
Basic Functions
32-bit Decoder 6.65 ns
Combinatorial (Pin to LUT to Pin) 5.58 ns
Embedded Memory Functions (Single Port RAM)
Pin to EBR Input Register Setup (Global Clock) 1.66 ns
EBR Output Clock to Pin (Global Clock) 8.54 ns
Distributed (PFU) RAM (Single Port RAM)
Pin to PFU RAM Register Setup (Global Clock) 1.32 ns
PFU RAM Clock to Pin (Global Clock) 6.83 ns

*Typical performance per function

Register-to-Register Performance

Function -T* Units
Basic Functions
32-Bit Decoder 539 MHz
64-Bit Decoder 517 MHz
16:1 MUX 1003 MHz
32:1 MUX 798 MHz
16-Bit Adder 672 MHz
64-Bit Adder 353 MHz
16-Bit Counter 719 MHz
64-Bit Counter 369 MHz
32x8 SP RAM (PFU, Output Registered) 768 MHz
128x8 SP RAM (PFU, Output Registered) 545 MHz
Embedded Memory Functions
Single Port RAM (512x36 Bits) 372 MHz
True Dual Port RAM 1024x18 Bits (No EBR Out Reg) 326 MHz
True dual port RAM 1024x18 Bits (EBR Reg) 372 MHz
FIFO port (A: x36 bits, B: x9 Bits, No EBR Out Reg) 353 MHz
FIFO port (A: x36 bits, B: x9 Bits, EBR Reg) 375 MHz
True DP RAM Width Cascading (1024x72) 372 MHz
DSP Functions
9x9 1-stage Multiplier 209 MHz
18x18 1-Stage Multiplier 155 MHz
9x9 3-Stage Pipelined Multiplier 373 MHz
18x18 4-Stage Pipelined Multiplier 314 MHz
9x9 Constant Multiplier 372 MHz

*Typical performance per function
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DC and Switching Characteristics
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LatticeSC/M Internal Timing Parameters* (Continued)

Over Recommended Commercial Operating Conditions at VCC = 1.2V +/- 5%

-7 -6 -5
Parameter Symbol Description Min. | Max. | Min. | Max. | Min. | Max. | Units
EBR Timing
tco £BR CK_Q_DEL Clock (Read) to output from Address . 1900 — l2116| — |2335!| ns
- or Data

Clock (Write) to output from EBR . . .

tcoo_eer  |CK.QDEL |5 10t Register 0.390 0.444 0.498 ns

tsupaa_esn |D_CK_SET  |SEP Datato EBRMemory (Wlle |.g175| — |.0.102| — |-0210] — | ns

typata_ e |D_CK_HLD Hold Data to EBR Memory (Write clk)| 0.276 — | 0.305 — | 0.335 — ns
Setup Address to EBR Memory ) . | .

tsuappRr_esr |A-CK_SET | yrite clk) 0.165 0.182 0.200 ns

t4apDR_EBR |A_CK_HLD g‘k’;d Address to EBR Memory (Write | 4 569 | | 0208 | — [0327| — | ns
Setup Write/Read Enable to EBR

tSUWREN_EBR CE_CK_SET Memory (Write/Read Clk) 0.225 — 0.226 — 0.226 — ns
Hold Write/Read Enable to EBR

tHWREN_EBF{ CE_CK_HLD Memory (Write/read C|k) 0.073 — 0.095 — 0.116 — ns
Clock Enable Setup Time to EBR

tsuce_esr  |CS_CK_SET Output Register (Read clk) 0261 — 0269 — 0276 — ns
Clock Enable Hold Time to EBR Out-

tHCE EBR CS_CK_HLD put Register (Read clk) 0.023| — |0039| — |0055| — ns
Reset To Output Delay Time from - . .

trsTO_EBR RESET_Q_DEL EBR Output Register (asynchronous) 0.589 0.673 0.757 | ns

Cycle Boosting Timing
Cycle boosting delay 1 applies to . . .

tpEL1 DELA1 PIO, PFU, EBR 0.480 0.524 0570 | ns
Cycle boosting delay 2 applies to . . .

tpEL2 DEL2 PIO, PFU, EBR 0.922 1.005 1.090 | ns
Cycle boosting delay 3 applies to . . .

toeLs DEL3 PiO, PFU, EBR 1.366 1.488 1612 | ns

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

Signal Name

I/0

Description

D[n:0]

I/0

In parallel configuration modes, D[7:0] receives configuration data,
and each pin is pull-up enabled. For slave serial mode, DO is the data
input.

D[7:3] is the output internal status for peripheral mode when RDN is
low.

D[7:0] is also the first byte of MPI data pins.
In MPI configuration mode, MPI selectable data bus width from 8 and

16-bit. Driven by a bus master in a write transaction. Driven by MPI in
a read transaction.

DP[m:0]

I/0

MPI selectable parity data bus width from 1, 2, and 3-bit DP[0] for
D[7:0], DP[1] for D[15:8], and DP[2] for D[23:16].

BUSYN/RCLK/SCK

During configuration in peripheral mode, high on BUSYN indicates
another byte can be written to the FPGA. If a read operation is done
when the device is selected, the same status is also available on D[7]
in asynchronous peripheral mode.

During configuration in slave parallel mode, low on BUSYN inhibits the
external host from sending new data. The output is used by slave par-
allel and master serial modes only for decompression.

During configuration in master parallel and master byte modes, RCLK
is a read clock output signal to an external memory. The RCLK fre-
quency is the same as CCLK when used with uncompressed bit-
streams. RCLK will be 1/8 the frequency of CCLK when the bitstream
is compressed.

During configuration in SPI modes, SCK is generated by the device
and connected to the CLK input of the FLASH memory.

MPI Interface (Dedicated pin)

MPI_IRQ_N

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.

MPI Interface (User I/O if MPI is not used.)

MPI_CSON MPI_CS1

MPI chip select pins, active low on MPI_CSON while active high on
MPI_CS1. Both have to be active during the whole transfer data
phase. During transfer address phase, both can be inactive so that the
decoding for them from address can be slow. If they are active during
address phase, one cycle can be saved for sync read.

This is the PowerPC bus clock. It can be a source of the clock for
embedded system bus. If MPI_CLK is used as system bus clock, MPI

MPI_CLK ! will be set into sync mode by default. All of the operation on PowerPC
side of MPI are synchronized to the rising edge of this clock.
MPI_TSIZ[1:0] | Driven by a bus master to indicate the data transfer size for the trans-
- : action. 01 for byte, 10 for half-word, and 00 for word.
MPI WR N | Driven high indicates that a read access is in progress. Driven low
- = indicates that a write access is in process.
MPI BURST | Driven active low indicates that a burst transfer is in progress. Driven
- high indicates that the current transfer is not a burst.
Active low “Burst Data in Process” is driven by a PowerPC processor.
MPI BDIP | Asserted indicates that the second beat in front of the current one is

requested by the master. Negated before the burst transfer ends to
abort the burst data phase.
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Signal Descriptions (Cont.)

Signal Name 1/0 Description
MPI STRBN | Driven active low indicates the start of a transaction on the PowerPC
- bus. MPI will strobe the address bus at next rising edge of clock.
Address bus driven by a PowerPC bus master. Only 18-bit width is
MPI_ADDR[31:14] | needed. It has to be the least significant bit of the PowerPC 32-bit
address A[31:14].
. Selectable data bus width from 8, and 16-bit. Driven by a bus master
MPI_DAT[n:0] Vo in a write transaction. Driven by MPI in a read transaction.
Selectable parity bus width from 1, 2, and 3-bit. MPI_DP[0] for
MPI_PAR[m:0] I/0 MPI_D[7:0], MPI_DP[1] for MPI_D[15:8] and MPI_DP[2] for
MPI_D[23:16].
MPI TA o) Transfer acknowledge. Driven active low indicates that MPI received
- the data on the write cycle or returned data on the read cycle.
MPI TEA o Transfer Error Acknowledge. Driven active low indicates that MPI
- detects a bus error on the internal system bus for current transaction.
Active low MPI Retry requests the MPC860 to relinquish the bus and
MPI_RETRY 0 retry the cycle.
Multi-chip Alignment (User I/O if not used.)
MCA_DONE_OUT 0] Multi-chip alignment done output (to second MCA chip)
MCA_DONE_IN I Multi-chip alignment done input (from second MCA chip)
MCA_CLK_P[1:2]_OUT o Multi-chip alignment clock [1:2] output (sourced by MCA master chip)
MCA_CLK_P[1:2]_IN I Multi-chip alignment clock [1:2] input (from MCA master chip
Temperature sensing diode pin. Dedicated pin. Accuracy is typically
TEMP — o
+/- 10°C.
Miscellaneous Dedicated Pins
External reference resistor between this pin and ground. The refer-
XRES — ence resistor is used to calibrate the programmable terminating resis-
tors used in the I/Os. Dedicated pin. Value: 1K + 1% ohm.
Only used if a differential driver is used in a bank. This DIFFRx must
DIFFRx — be connected to ground via an external 1K +1% ohm resistor for all
banks that have a differential driver.
SERDES Block (Dedicated Pins)
High-speed input (positive) channel x on left [L] or right [R] side of
[A:D]_HDINPx_[L/R] | device. PCS quad is defined in the dual function name column of the
Logic Signal Connection table.
High-speed input (negative) channel x on left [L] or right [R] side of
[A:D]_HDINNx_[L/R] | device. PCS quad is defined in the dual function name column of the
Logic Signal Connection table.
High-speed output (positive) channel x on left [L] or right [R] side of
[A:D]_HDOUTPx_[L/R] o device. PCS quad is defined in the dual function name column of the
Logic Signal Connection table.
High-speed output (negative) channel x on left [L] or right [R] side of
[A:D]_HDOUTNXx_[L/R] 0] device. PCS quad is defined in the dual function name column of the

Logic Signal Connection table.

[A:D]_REFCLKP_[L/R]

Ref clock input (positive), aux channel on left [L] or right [R] side of
device.

[A:D]_REFCLKN_][L/R]

Ref clock input (negative), aux channel on left [L] or right [R] side of
device.
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LFSC/M15 Logic Signal Connections: 256 fpBGA*?

LFSC/M15

Ball Number 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 MO 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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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
Y9 VCCIO6 - VCCIO6 -
J7 VCCIO7 - VCCIO7 -
J8 VCCIO7 - VCCIO7 -
K7 VCCIO7 - VCCIO7 -
K8 VCCIO7 - VCCIO7 -
L8 VCCIO7 - VCCIO7 -
L9 VCCIO7 - VCCIO7 -
M9 VCCIO7 - VCCIO7 -
N9 VCCIO7 - VCCIO7 -
P9 VCCIO7 - VCCIO7 -
R9 VCCIO7 - VCCIO7 -
A1l GND - GND -
A30 GND - GND -
AA15 GND - GND -
AA16 GND - GND -
AK1 GND - GND -
AK30 GND - GND -
K15 GND - GND -
K16 GND - GND -
L11 GND - GND -
L12 GND - GND -
L13 GND - GND -
L14 GND - GND -
L15 GND - GND -
L16 GND - GND -
L17 GND - GND -
L18 GND - GND -
L19 GND - GND -
L20 GND - GND -
M11 GND - GND -
M12 GND - GND -
M13 GND - GND -
M14 GND - GND -
M15 GND - GND -
M16 GND - GND -
M17 GND - GND -
M18 GND - GND -
M19 GND - GND -
M20 GND - GND -
N11 GND - GND -
N12 GND - GND -
N13 GND - GND -
N14 GND - GND -
N15 GND - GND -
N16 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
Y24 PL48C 6 PL61C 6
Y23 PL48D 6 PL61D 6
AD29 PL49A 6 PL62A 6
AD30 PL49B 6 PL62B 6
AF28 PL49C 6 PL62C 6
AE28 PL49D 6 PL62D 6
AC28 PL51A 6 PL65A 6
AD28 PL51B 6 PL65B 6
AB26 PL51C 6 PL65C 6
AC26 PL51D 6 VREF2_6 PL65D 6 VREF2_6
AC32 PL52A 6 PL66A 6
AD32 PL52B 6 PL66B 6
AA24 PL52C 6 PL66C 6
AA23 PL52D 6 PL66D 6
AE30 PL53A 6 PL67A 6
AE29 PL53B 6 PL67B 6
AC25 PL53C 6 PL67C 6
AB25 PL53D 6 PL67D 6
AE31 PL55A 6 PL69A 6
AE32 PL55B 6 PL69B 6
AE26 PL55C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F PL69C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F
AE27 PL55D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F PL69D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F
AF32 PL56A 6 PL70A 6
AF31 PL56B 6 PL70B 6
AC24 PL56C 6 PL70C 6
AD25 PL56D 6 PL70D 6
AG32 PL57A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E PL71A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E
AG31 PL57B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E PL71B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E
AC23 PL57C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A PL71C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A
AD24 PL57D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A PL71D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A
AH32 XRES - XRES -
AH31 TEMP 6 TEMP 6
AJ32 PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B
AK32 PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B
AF27 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D
AG28 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D
AK31 PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C
AL31 PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C
AE25 PB4C 5 PB4C 5
AE24 PB4D 5 PB4D 5
AK30 PB5A 5 PB5A 5
AL30 PB5B 5 PB5B 5
AD23 PB5C 5 PB5C 5
AE23 PB5D 5 VREF1_5 PB5D 5 VREF1_5
AK29 PB7A 5 PB7A 5
AL29 PB7B 5 PB7B 5
AF26 PB7C 5 PB7C 5
AF25 PB7D 5 PB7D 5
AJ28 PB8A 5 PB8A 5
AK28 PB8B 5 PB8B 5
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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
B1 GND - GND -
B32 GND - GND -
C11 GND - GND -
c12 GND - GND -
C16 GND - GND -
c21 GND - GND -
c22 GND - GND -
C24 GND - GND -
C25 GND - GND -
C26 GND - GND -
ca7 GND - GND -
C29 GND - GND -
C3 GND - GND -
C30 GND - GND -
C4 GND - GND -
C6 GND - GND -
c7 GND - GND -
C8 GND - GND -
Cc9 GND - GND -
D17 GND - GND -
F18 GND - GND -
F3 GND - GND -
F30 GND - GND -
F9 GND - GND -
G15 GND - GND -
G24 GND - GND -
G29 GND - GND -
G3 GND - GND -
J14 GND - GND -
J22 GND - GND -
J26 GND - GND -
J6 GND - GND -
K11 GND - GND -
K19 GND - GND -
K30 GND - GND -
K4 GND - GND -
L23 GND - GND -
L9 GND - GND -
M13 GND - GND -
M15 GND - GND -
M18 GND - GND -
M20 GND - GND -
m27 GND - GND -
M7 GND - GND -
N12 GND - GND -
N14 GND - GND -
N19 GND - GND -
N21 GND - GND -
N29 GND - GND -
N3 GND - GND -
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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
AH27 PB5C 5 PB5C 5
AH26 PB5D 5 VREF1_5 PB5D 5 VREF1_5
AN32 PB7A 5 PB7A 5
AP32 PB7B 5 PB7B 5
AF25 PB7C 5 PB7C 5
AE25 PB7D 5 PB7D 5
AN31 PB8A 5 PB9A 5
AN30 PB8B 5 PB9B 5
AK29 PB8C 5 PB9C 5
AK28 PB8D 5 PB9D 5
AP31 PB9A 5 PB11A 5
AP30 PB9B 5 PB11B 5
AD24 PB9C 5 PB11C 5
AE24 PB9D 5 PB11D 5
AM29 PB11A 5 PB13A 5
AM28 PB11B 5 PB13B 5
AJ27 PB11C 5 PB13C 5
AJ26 PB11D 5 PB13D 5
AP29 PB13A 5 PB15A 5
AP28 PB13B 5 PB15B 5
AK27 PB13C 5 PB15C 5
AK26 PB13D 5 PB15D 5
AN29 PB15A 5 PB17A 5
AN28 PB15B 5 PB17B 5
AG25 PB15C 5 PB17C 5
AG24 PB15D 5 PB17D 5
AL26 PB17A 5 PB19A 5
AL25 PB17B 5 PB19B 5
AG23 PB17C 5 PB19C 5
AG22 PB17D 5 PB19D 5
AN27 PB19A 5 PB21A 5
AN26 PB19B 5 PB21B 5
AF24 PB19C 5 PB21C 5
AF23 PB19D 5 PB21D 5
AP27 PB22A 5 PB24A 5
AP26 PB22B 5 PB24B 5
AK25 PB22C 5 PB24C 5
AK24 PB22D 5 PB24D 5
AN25 PB25A 5 PB27A 5
AN24 PB25B 5 PB27B 5
AE22 PB25C 5 PB27C 5
AE21 PB25D 5 PB27D 5
AM26 PB26A 5 PB29A 5
AM25 PB26B 5 PB29B 5
AF22 PB26C 5 PB29C 5
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
N27 PL47C 7
P27 PL47D 7
K33 PL49A 7
L33 PL49B 7
M30 PL49C 7
N30 PL49D 7
M31 PL51A 7
N31 PL51B 7
P24 PL51C 7
R24 PL51D 7
M33 PL56A 7
N33 PL56B 7
u25 PL56C 7
T25 PL56D 7
L34 PL57A 7
M34 PL57B 7
P29 PL57C 7
R29 PL57D 7
N34 PL60A 7
P34 PL60B 7
R27 PL60C 7
T27 PL60D 7
R32 PL61A 7 PCLKT7_1
R31 PL61B 7 PCLKC7_1
u24 PL61C 7 PCLKT7_3
T24 PL61D 7 PCLKC7_3
P33 PL62A 7 PCLKT7_0
R33 PL62B 7 PCLKC7_0
T26 PL62C 7 PCLKT7_2
u26 PL62D 7 PCLKC7_2
T32 PL64A 6 PCLKT6_0
T31 PL64B 6 PCLKC6_0
u29 PL64C 6 PCLKT6_1
V29 PL64D 6 PCLKC6_1
T30 PL65A 6
u30 PL65B 6
u27 PL65C 6 PCLKT6_3
Va7 PL65D 6 PCLKC6_3
R34 PL66A 6
T34 PL66B 6
u28 PL66C 6 PCLKT6_2
V28 PL66D 6 PCLKC6_2
V30 PL69A 6
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

AP27 PB26A 5

AP26 PB26B 5

AK25 PB26C 5

AK24 PB26D 5

AN25 PB29A 5

AN24 PB29B 5

AE22 PB29C 5

AE21 PB29D 5

AM26 PB31A 5

AM25 PB31B 5

AF22 PB31C 5

AF21 PB31D 5

AN23 PB47A 5

AN22 PB47B 5

AP23 PB57A 5

AP22 PB57B 5

AG21 PB57C 5

AG20 PB57D 5

AP25 PB50A 5 PCLKT5_3
AP24 PB50B 5 PCLKC5_3
AD21 PB50C 5 PCLKT5_4
AD20 PB50D 5 PCLKC5_4
AL23 PB51A 5 PCLKT5_5
AL22 PB51B 5 PCLKC5_5
AH24 PB51C 5

AH23 PB51D 5

AM23 PB53A 5 PCLKT5_0
AM22 PB53B 5 PCLKC5_0
AJ24 PB53C 5

AJ23 PB53D 5 VREF2_5
AN21 PB54A 5 PCLKT5_1
AN20 PB54B 5 PCLKC5_1
AE19 PB54C 5 PCLKT5_6
AD19 PB54D 5 PCLKC5_6
AK21 PB55A 5 PCLKT5_2
AK20 PB55B 5 PCLKC5_2
AK23 PB55C 5 PCLKT5_7
AK22 PB55D 5 PCLKC5_7
AL20 PB58A 5

AL19 PB58B 5

AG19 PB58C 5

AF19 PB58D 5

AP21 PB61A 5
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
AN15 PB89A 4 PCLKT4_2
AN14 PB89B 4 PCLKC4_2
AE16 PB89C 4 PCLKT4_7
AD16 PB89D 4 PCLKC4_7
AK15 PB90A 4 PCLKT4_1
AK14 PB90B 4 PCLKC4_1
AG15 PB90C 4 PCLKT4_6
AG14 PB90D 4 PCLKC4_6
AM13 PB91A 4 PCLKT4_0
AM12 PB91B 4 PCLKC4_0
AJ12 PB91C 4 VREF2_4
AJ11 PB91D 4
AL13 PB93A 4 PCLKT4_5
AL12 PB93B 4 PCLKC4_5
AH12 PB93C 4
AH11 PB93D 4
AN13 PB94A 4 PCLKT4_3
AN12 PB94B 4 PCLKC4_3
AD14 PB94C 4 PCLKT4_4
AD15 PB94D 4 PCLKC4_4
AP13 PB87A 4
AP12 PB87B 4
AK13 PB87C 4
AK12 PB87D 4
AP11 PB97A 4
AP10 PB97B 4
AN11 PB113A 4
AN10 PB113B 4
AF14 PB113C 4
AF13 PB113D 4
AM10 PB115A 4
AM9 PB115B 4
AE14 PB115C 4
AE13 PB115D 4
AP9 PB118A 4
AP8 PB118B 4
AK11 PB118C 4
AK10 PB118D 4
AL10 PB121A 4
AL9 PB121B 4
AF12 PB121C 4
AF11 PB121D 4
AN9 PB123A 4
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
Y18 VCC -
Y20 VCC -
AB15 VCC12 -
AB20 VCC12 -
N15 VCC12 -
N20 VCC12 -
R13 VCC1i2 -
R22 VCC12 -
Y13 VCC12 -
Y22 VCC12 -
AA12 VCCAUX -
AA23 VCCAUX -
AB12 VCCAUX -
AB16 VCCAUX -
AB17 VCCAUX -
AB18 VCCAUX -
AB19 VCCAUX -
AB23 VCCAUX -
AC12 VCCAUX -
AC13 VCCAUX -
Y19 GND -
AC14 VCCAUX -
AC17 VCCAUX -
AC21 VCCAUX -
AC22 VCCAUX -
AC23 VCCAUX -
M13 VCCAUX -
M14 VCCAUX -
M18 VCCAUX -
M21 VCCAUX -
M22 VCCAUX -
N12 VCCAUX -
N16 VCCAUX -
N17 VCCAUX -
N18 VCCAUX -
N19 VCCAUX -
N23 VCCAUX -
P12 VCCAUX -
P23 VCCAUX -
T13 VCCAUX -
T22 VCCAUX -
ui2 VCCAUX -
uU13 VCCAUX -
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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

W33 PL42C 7 PL56C 7

Y33 PL42D 7 PL56D 7

W37 PL43A 7 PL57A 7

Y37 PL43B 7 PL57B 7

Y32 PL43C 7 PL57C 7
AA32 PL43D 7 PL57D 7

u38 PL46A 7 PL60A 7

V38 PL46B 7 PL60B 7

W34 PL46C 7 PL60C 7

Y34 PL46D 7 PL60D 7

T40 PL47A 7 PCLKT7_1 PL61A 7 PCLKT7_1

u40 PL47B 7 PCLKC7_1 PL61B 7 PCLKC7_1
AA33 PL47C 7 PCLKT7_3 PL61C 7 PCLKT7_3
AB33 PL47D 7 PCLKC7_3 PL61D 7 PCLKC7_3

R42 PL48A 7 PCLKT7_0 PL62A 7 PCLKT7_0

T42 PL48B 7 PCLKC7_0 PL62B 7 PCLKC7_0
AA34 PL48C 7 PCLKT7_2 PL62C 7 PCLKT7_2
AB34 PL48D 7 PCLKC7_2 PL62D 7 PCLKC7_2

U41 PL50A 6 PCLKT6_0 PL64A 6 PCLKT6_0
V41 PL50B 6 PCLKC6_0 PL64B 6 PCLKC6_0
V36 PL50C 6 PCLKT®6_1 PL64C 6 PCLKT6_1
W36 PL50D 6 PCLKC6_1 PL64D 6 PCLKC6_1
u42 PL51A 6 PL65A 6

V42 PL51B 6 PL65B 6
AB31 PL51C 6 PCLKT6_3 PL65C 6 PCLKT6_3
AC31 PL51D 6 PCLKC6_3 PL65D 6 PCLKC6_3
W38 PL52A 6 PL66A 6

Y38 PL52B 6 PL66B 6
AA35 PL52C 6 PCLKT6_2 PL66C 6 PCLKT6_2
AB35 PL52D 6 PCLKC6_2 PL66D 6 PCLKC6_2
W39 PL55A 6 PL69A 6

Y39 PL55B 6 PL69B 6
AB32 PL55C 6 VREF1_6 PL69C 6 VREF1_6
AC32 PL55D 6 PL69D 6

W40 PL56A 6 PL70A 6

Y40 PL56B 6 PL70B 6
AA36 PL56C 6 PL70C 6
AB36 PL56D 6 PL70D 6

W41 PL57A 6 PL71A 6

Y41 PL57B 6 PL71B 6
AA37 PL57C 6 PL71C 6
AB37 PL57D 6 PL71D 6

w42 PL59A 6 PL73A 6

Y42 PL59B 6 PL73B 6
AC33 PL59C 6 PL73C 6
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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
AD33 PL59D 6 PL73D 6
AA38 PL60A 6 PL74A 6
AB38 PL60B 6 PL74B 6
AC29 PL60C 6 PL74C 6
AD29 PL60D 6 PL74D 6
AA41 PL61A 6 PL75A 6
AB41 PL61B 6 PL75B 6
AC34 PL61C 6 PL75C 6
AD34 PL61D 6 PL75D 6
AA42 PL63A 6 PL77A 6
AB42 PL63B 6 PL77B 6
AC37 PL63C 6 PL77C 6
AD37 PL63D 6 PL77D 6
AC38 PL64A 6 PL78A 6
AD38 PL64B 6 PL78B 6
AD36 PL64C 6 PL78C 6
AE36 PL64D 6 PL78D 6
AC39 PL65A 6 PL79A 6
AD39 PL65B 6 PL79B 6
AD35 PL65C 6 PL79C 6
AE35 PL65D 6 PL79D 6
AC40 PL67A 6 PL81A 6
AD40 PL67B 6 PL81B 6
AE37 PL67C 6 PL81C 6
AF37 PL67D 6 PL81D 6
AC41 PL68A 6 PL82A 6
AD41 PL68B 6 PL82B 6
AE34 PL68C 6 PL82C 6
AF34 PL68D 6 PL82D 6
AC42 PL69A 6 PL83A 6
AD42 PL69B 6 PL83B 6
AE33 PL69C 6 PL83C 6
AF33 PL69D 6 PL83D 6
AE38 PL72A 6 PL86A 6
AF38 PL72B 6 PL86B 6
AE32 PL72C 6 PL86C 6
AF32 PL72D 6 PL86D 6
AE41 PL73A 6 PL87A 6
AF41 PL73B 6 PL87B 6
AE31 PL73C 6 PL87C 6
AF31 PL73D 6 PL87D 6
AE42 PL74A 6 PL88A 6
AF42 PL74B 6 PL88B 6
AG37 PL74C 6 PL88C 6
AH37 PL74D 6 PL88D 6
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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

E37 B_HDINNO_L - PCS 361 CHOINN B_HDINNO_L - PCS 361 CHOINN

D37 B_HDINPO_L - PCS 361 CHOINP B_HDINPO_L - PCS361CHOINP

F34 B_VDDIBO_L - B_VDDIBO_L -

N29 VCC12 - VCC12 -

L30 A_VDDIB3_L - A_VDDIB3_L -

K31 VCC12 - VCC12 -

D38 A_HDINP3_L - PCS360CH3INP A_HDINP3_L - PCS360CH3INP

E38 A_HDINN3G_L - PCS 360 CH3INN A_HDINNSG_L - PCS 360 CH 3INN

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_VvDDOB2_L - A_VvDDOB2_L -

A38 | A_HDOUTP2_L - PCS 360 CH2 OUT P A_HDOUTP2_L - PCS 360 CH2 OUT P

K34 VCCi12 - VCC12 -

E39 A_HDINN2_L - PCS 360 CH2INN A_HDINN2_L - PCS 360 CH2INN

D39 A_HDINP2_L - PCS360CH2INP A_HDINP2_L - PCS360CH2INP

M32 A_VDDIB2_L - A_VDDIB2_L -

J32 VCC12 - VCC12 -

E41 A_VDDIB1_L - A_VDDIB1_L -

M33 VCCi12 - VCCi12 -

D40 A_HDINP1_L - PCS360CH1INP A_HDINP1_L - PCS360CH1INP

E40 A_HDINN1_L - PCS360CH 1INN A_HDINN1_L - PCS 360 CH 1IN N

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

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_HDOUTNO_L - PCS 360 CH 0 OUT N A_HDOUTNO_L - PCS 360 CH 0 OUT N

E42 A_VDDOBO_L - A_VDDOBO_L -

A40 | A_HDOUTPO_L - PCS 360 CHO OUT P A_HDOUTPO_L - PCS 360 CHO OUT P

F42 VCCi12 - VCC12 -

D42 A_HDINNO_L - PCS360CHOINN A_HDINNO_L - PCS 360 CHOINN

C42 A_HDINPO_L - PCS360CHOINP A_HDINPO_L - PCS360CHOINP

H39 A_VDDIBO_L - A_VDDIBO_L -

F41 VCCi12 - VCCi12 -

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
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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
AM27 GND - GND -
AM36 GND - GND -
AM7 GND - GND -
AP4 GND - GND -
AP40 GND - GND -
AR14 GND - GND -
AR20 GND - GND -
AR23 GND - GND -
AR29 GND - GND -
AR35 GND - GND -
ARS8 GND - GND -
AT11 GND - GND -
AT17 GND - GND -
AT26 GND - GND -
AT32 GND - GND -
AU3 GND - GND -
AU39 GND - GND -
AW12 GND - GND -
AW18 GND - GND -
AW22 GND - GND -
AW28 GND - GND -
AW34 GND - GND -
AW6 GND - GND -
AY15 GND - GND -
AY21 GND - GND -
AY25 GND - GND -
AY31 GND - GND -
AY37 GND - GND -
AY9 GND - GND -
B1 GND - GND -
B42 GND - GND -
BA1 GND - GND -
BA42 GND - GND -
BB2 GND - GND -
BB41 GND - GND -
C10 GND - GND -
C12 GND - GND -
C13 GND - GND -
C16 GND - GND -
C18 GND - GND -
C19 GND - GND -
C22 GND - GND -
C24 GND - GND -
c27 GND - GND -
C28 GND - GND -
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Thermal Management

Thermal management is recommended as part of any sound FPGA design methodology. To assess the thermal
characteristics of a system, Lattice specifies a maximum allowable junction temperature in all device data sheets.
Designers must complete a thermal analysis of their specific design to ensure that the device and package do not
exceed the junction temperature limits. Refer to the Thermal Management document to find the device/package
specific thermal values.

For Further Information

For further information regarding Thermal Management, refer to the following located on the Lattice website at
www.latticesemi.com.

* Thermal Management document
» Technical Note TN1101 - Power Estimation and Management for LatticeSC Devices

* Power Calculator tool included with Lattice’s ispLEVER design tool, or as a standalone download from
www.latticesemi.com/software
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