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Differential Input Termination

The LatticeSC device allows two types of differential termination. The first is a single resistor across the differential
inputs. The second is a center-tapped system where each input is terminated to the on-chip termination bus Vot
The Vgt bus is DC-coupled through an internal capacitor to ground.

Figure 2-29 shows the differential termination schemes and Table 2-9 shows the nominal values of the termination
resistors.

Figure 2-29. Differential Termination Scheme

Termination Type Discrete Off-Chip Solution Lattice On-Chip Solution
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Calibration
There are two calibration sources that are associated with the termination scheme used in the LatticeSC devices:

* DIFFR — This pin occurs in each bank that supports differential drivers and must be connected through a
1K+/-1% resistor to ground if differential outputs are used. Note that differential drivers are not supported in
banks 1, 4 and 5.

* XRES — There is one of these pins per device. It is used for several functions including calibrating on-chip
termination. This pin should always be connected through a 1K+/-1% resistor to ground.

The LatticeSC devices support two modes of calibration:

* Continuous — In this mode the SC devices continually calibrate the termination resistances. Calibration hap-
pens several times a second. Using this mode ensures that termination resistances remain calibrated as
the silicon junction temperature changes.

* User Request — In this mode the calibration circuit operates continuously. However, the termination resistor
values are only updated on the assertion of the calibration_update signal available to the core logic.

For more information on calibration, refer to the details of additional technical documentation at the end of this data
sheet.

Hot Socketing

The LatticeSC devices have been carefully designed to ensure predictable behavior during power-up and power-
down. To ensure proper power sequencing, care must be taken during power-up and power-down as described
below. During power-up and power-down sequences, the 1/0s remain in tristate until the power supply voltage is
high enough to ensure reliable operation. In addition, leakage into 1/O pins is controlled to within specified limits,

2-32



Architecture
Lattice Semiconductor LatticeSC/M Family Data Sheet

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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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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Input Delay Block/AIL Timing

Parameter Description Min. Typ. Max. Units
tFDEL Fine delay time 35 45 80 ps
tepEL Coarse delay time 1120 1440 2560 ps
ita AlL jitter tolerance 1- ((N' * tepgy) / (Clock Period)) ul
1. N = number of fine delays used in a particular AlL setting
GSR Timing

-7 -6 -5
Parameter Description VCC Min Max. Min Max. Min Max. | Units
¢ Maximum operating frequency for | 1.14V | — 438 — 417 — 398 | MHz
SYNC_GSR_MAX " |synchronous GSR 095V | — | 378 | — | 355 | — | 337 | MHz
t Minimum pulse width of . . . . . 33 . ns
ASYNC_GSR_MPW | asynchronous input :
Note: Synchronous GSR goes out of reset in two cycles from the clock edge where the setup time of the FF was met.
Internal System Bus Timing
-7 -6 -5
Parameter Description Min. Max. Min. Max. Min. Max. | Units
Maximum operating frequency for internal . . .
tHoLK system bus HCLK. 200 200 200 | MHz

Note: There is no minimum frequency. If HCLK is sourced from the embedded oscillator, the minimum frequency limitation of the oscillator/
divider is about 0.3 MHz. Refer to the osciallator data for missing configuration modes.
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Signal Descriptions (Cont.)

Signal Name

I/0

Description

RESETN

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

CFGIRQN

)

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

TSALLN

Tristates all I/0.

Configuration Pads (User I/O if not used.

Used durin

g sysCONFIG.)

HDC/SI

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

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

LDCN/SCS

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

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

DOUT

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

QOUT/CEON

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

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

RDN

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

WRN

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

CSON CSt

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

A[21:0]

I/0

In master parallel mode, A[21:0] is an output and will address the con-
figuration EPROMs up to 4 MB space. For MPI configuration mode,
A[17:0] will be the MPI address MPI_ADDR[31:14], A[19:18] will be
the transfer size and A[21:20] will be the burst mode and burst in pro-
cess.
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LFSC/M15 Logic Signal Connections: 256 fpBGA'? (Cont.)

LFSC/M15
Ball Number Ball Function VCCIO Bank Dual Function
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
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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
G1 NC - PL20B 7
M4 NC - NC -
J3 NC - NC -
P5 NC - NC -
W5 NC - PL48C 6
T6 NC - PL35C 6
us3 NC - PL36A 6
V3 NC - PL36B 6
T5 NC - PL39A 6
T4 NC - PL39B 6
V5 NC - PL43C 6
ue NC - PL42C 6
U4 NC - PL40A 6
us NC - PL40B 6
V4 NC - PL43D 6
Y2 NC - PL47A 6
AA2 NC - PL47B 6
W3 NC - PL47D 6
Y3 NC - PL47C 6
AB3 NC - NC -
AC4 NC - PL53A 6
AD4 NC - PL53B 6
AE3 NC - PL56A 6
AF3 NC - PL56B 6
AF7 NC - PB7A 5
AF6 NC - PB7B 5
AH4 NC - PB8A 5
AG5 NC - PB8B 5
AF8 NC - PB9A 5
AG8 NC - PB9B 5
AG7 NC - NC -
AG10 NC - NC -
AF12 NC - NC -
AH7 NC - PB15A 5
AE13 NC - PB15D 5
AG13 NC - PB23C 5
AH8 NC - PB15B 5
AJ5 NC - PB17A 5
AJ6 NC - PB17B 5
AF15 NC - PB21D 5
AJ7 NC - PB19A 5
AJ8 NC - PB19B 5
AE12 NC - PB15C 5
AF16 NC - PB38D 4
AF19 NC - PB49D 4
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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

Y6 PR42D 3 DIFFR_3 PR51D 3 DIFFR_3
W6 PR42C 3 PR51C 3

Y2 PR42B 3 PR51B 3

W2 PR42A 3 PR51A 3

W7 PR40D 3 PR49D 3

V8 PR40C 3 PR49C 3

W4 PR40B 3 PR49B 3

W3 PR40A 3 PR49A 3

V5 PR39D 3 PR48D 3

ue PR39C 3 PR48C 3

V3 PR39B 3 PR48B 3

V4 PR39A 3 PR48A 3

V10 PR38D 3 PR47D 3

V9 PR38C 3 PR47C 3

V2 PR38B 3 PR47B 3

Vi1 PR38A 3 PR47A 3

us PR36D 3 PR45D 3

u7 PR36C 3 PR45C 3

u2 PR36B 3 PR45B 3

U1 PR36A 3 PR45A 3

us PR35D 3 PR44D 3

T6 PR35C 3 PR44C 3

T1 PR35B 3 PR44B 3

T2 PR35A 3 PR44A 3

u9 PR34D 3 PR43D 3

uto PR34C 3 VREF1_3 PR43C 3 VREF1_3
R1 PR34B 3 PR43B 3

R2 PR34A 3 PR43A 3

T7 PR31D 3 PCLKC3_2 PR40D 3 PCLKC3_2
T8 PR31C 3 PCLKT3_2 PR40C 3 PCLKT3_2
R4 PR31B 3 PR40B 3

R3 PR31A 3 PR40A 3

T5 PR30D 3 PCLKC3_3 PR39D 3 PCLKC3_3
R5 PR30C 3 PCLKT3_3 PR39C 3 PCLKT3_3
P2 PR30B 3 PR39B 3

P1 PR30A 3 PR39A 3

T9 PR29D 3 PCLKC3_1 PR38D 3 PCLKC3_1
T10 PR29C 3 PCLKT3_1 PR38C 3 PCLKT3_1
P4 PR29B 3 PCLKC3_0 PR38B 3 PCLKC3_0
P3 PR29A 3 PCLKT3_0 PR38A 3 PCLKT3_0
P5 PR27D 2 PCLKC2_2 PR36D 2 PCLKC2_2
P6 PR27C 2 PCLKT2_2 PR36C 2 PCLKT2_2
N1 PR27B 2 PCLKC2_0 PR36B 2 PCLKC2_0
N2 PR27A 2 PCLKT2_0 PR36A 2 PCLKT2_0
R9 PR26D 2 PCLKC2_3 PR35D 2 PCLKC2_3
R8 PR26C 2 PCLKT2_3 PR35C 2 PCLKT2_3
M1 PR26B 2 PCLKC2_1 PR35B 2 PCLKC2_1
L1 PR26A 2 PCLKT2_1 PR35A 2 PCLKT2_1
N9 PR25D 2 DIFFR_2 PR23D 2 DIFFR_2
M9 PR25C 2 VREF1_2 PR23C 2 VREF1_2
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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
AA21 VCCAUX - VCCAUX -
AA22 VCCAUX - VCCAUX -
AB11 VCCAUX - VCCAUX -
AB12 VCCAUX - VCCAUX -
AB15 VCCAUX - VCCAUX -
AB16 VCCAUX - VCCAUX -
AB17 VCCAUX - VCCAUX -
AB18 VCCAUX - VCCAUX -
AB21 VCCAUX - VCCAUX -
AB22 VCCAUX - VCCAUX -
L11 VCCAUX - VCCAUX -
L12 VCCAUX - VCCAUX -
L14 VCCAUX - VCCAUX -
L15 VCCAUX - VCCAUX -
L18 VCCAUX - VCCAUX -
L19 VCCAUX - VCCAUX -
L21 VCCAUX - VCCAUX -
L22 VCCAUX - VCCAUX -
M11 VCCAUX - VCCAUX -
M12 VCCAUX - VCCAUX -
M21 VCCAUX - VCCAUX -
Mm22 VCCAUX - VCCAUX -
P11 VCCAUX - VCCAUX -
P22 VCCAUX - VCCAUX -
R11 VCCAUX - VCCAUX -
R22 VCCAUX - VCCAUX -
Vi1 VCCAUX - VCCAUX -
V22 VCCAUX - VCCAUX -
W11 VCCAUX - VCCAUX -
W22 VCCAUX - VCCAUX -
N11 VTT_2 2 VTT_2 2
R10 VTT_2 2 VTT_2 2
T11 VTT_3 3 VTT_3 3
Uit VTT_3 3 VTT_3 3
Y11 VTT_3 3 VTT_3 3
AB13 VTT_4 4 VTT_4 4
AB14 VTT_4 4 VTT_4 4
AC15 VTT_4 4 VTT_4 4
AB19 VTT_5 5 VTT_5 5
AB20 VTT_5 5 VTT_5 5
AC18 VTT_5 5 VTT_5 5
T22 VTT_6 6 VTT_6 6
u22 VTT_6 6 VTT_6 6
Y22 VTT_6 6 VTT_6 6
N22 VTT_7 7 VTT_7 7
R23 VTT_7 7 VTT_7 7
M17 VCC12 - VCC12 -
M16 VCC12 - VCC12 -
T12 VCC12 - VCC12 -
T21 VCC12 - VCC12 -
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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

AG18 PB42C 5 PB61C 5

AF18 PB42D 5 PB61D 5

AP19 PB43A 5 PB63A 5

AP18 PB43B 5 PB63B 5

AJ18 PB43C 5 PB63C 5

AH18 PB43D 5 PB63D 5

AP17 PB45A 4 PB65A 4

AP16 PB45B 4 PB65B 4

AJ17 PB45C 4 PB65C 4

AH17 PB45D 4 PB65D 4

AN17 PB46A 4 PB66A 4

AN16 PB46B 4 PB66B 4

AE17 PB46C 4 PB66C 4

AD17 PB46D 4 PB66D 4

AK17 PB47A 4 PB67A 4

AK16 PB47B 4 PB67B 4

AG17 PB47C 4 PB67C 4

AF17 PB47D 4 PB67D 4

AM16 PB49A 4 PB69A 4

AM15 PB49B 4 PB69B 4

AJ15 PB49C 4 PB69C 4

AJ14 PB49D 4 PB69D 4

AL16 PB50A 4 PB70A 4

AL15 PB50B 4 PB70B 4

AG16 PB50C 4 PB70C 4

AF16 PB50D 4 PB70D 4

AP15 PB51A 4 PB71A 4

AP14 PB51B 4 PB71B 4

AH15 PB51C 4 PB71C 4

AH14 PB51D 4 PB71D 4

AN15 PB53A 4 PCLKT4_2 PB74A 4 PCLKT4_2
AN14 PB53B 4 PCLKC4_2 PB74B 4 PCLKC4_2
AE16 PB53C 4 PCLKT4_7 PB74C 4 PCLKT4_7
AD16 PB53D 4 PCLKC4_7 PB74D 4 PCLKC4_7
AK15 PB54A 4 PCLKT4_1 PB75A 4 PCLKT4_1
AK14 PB54B 4 PCLKC4_A1 PB75B 4 PCLKC4_1
AG15 PB54C 4 PCLKT4_6 PB75C 4 PCLKT4_6
AG14 PB54D 4 PCLKC4_6 PB75D 4 PCLKC4_6
AM13 PB55A 4 PCLKT4_0 PB77A 4 PCLKT4_0
AM12 PB55B 4 PCLKC4_0 PB77B 4 PCLKC4_0
AJ12 PB55C 4 VREF2_4 PB77C 4 VREF2_4
AJ11 PB55D 4 PB77D 4

AL13 PB57A 4 PCLKT4_5 PB79A 4 PCLKT4_5
AL12 PB57B 4 PCLKC4_5 PB79B 4 PCLKC4_5
AH12 PB57C 4 PB79C 4
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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

AJ9 PB78C 4 PB117C 4

AJ8 PB78D 4 PB117D 4

AP3 PB79A 4 PB119A 4

AN3 PB79B 4 PB119B 4

AF10 PB79C 4 PB119C 4

AE10 PB79D 4 PB119D 4

AL7 PB81A 4 PB121A 4

AL6 PB81B 4 PB121B 4

AK7 PB81C 4 PB121C 4

AK6 PB81D 4 PB121D 4

AN5 PB82A 4 PB123A 4

AN4 PB82B 4 PB123B 4

AH9 PB82C 4 VREF1_4 PB123C 4 VREF1_4

AH8 PB82D 4 PB123D 4

AM3 PB83A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D PB124A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D
AM4 PB83B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB124B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D
AG9 PB83C 4 PB124C 4

AG8 PB83D 4 PB124D 4

AN2 PB85A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B PB125A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B
AM2 PB85B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B PB125B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B
AJ6 PB85C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C PB125C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C
AH6 PB85D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C PB125D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C
AF7 PROBE_VCC - PROBE_VCC -

AF8 PROBE_GND - PROBE_GND -

AG7 PR71D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A PR95D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A
AG6 PR71C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A PR95C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A
AL4 PR71B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E PR95B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E
AL3 PR71A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E PR95A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E
AD10 PR70D 3 PR94D 3

AD9 PR70C 3 PR94C 3

AH4 PR70B 3 PR94B 3

AJ4 PR70A 3 PR94A 3

AK5 PR69D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F PR93D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F
AJ5 PR69C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F PR93C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F
AMA1 PR69B 3 PR93B 3

AL1 PR69A 3 PR93A 3

AH5 PR67D 3 PR91D 3

AG5 PR67C 3 PR91C 3

AL2 PR67B 3 PR91B 3

AK2 PR67A 3 PR91A 3

AB9 PR66D 3 PR90D 3

AC9 PR66C 3 PR90C 3

AH1 PR66B 3 PR90B 3

AG1 PR66A 3 PR90A 3

AES8 PR65D 3 VREF2_3 PR89D 3 VREF2_3
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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
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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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

W13 VCCAUX - VCCAUX -
w22 VCCAUX - VCCAUX -
Y21 GND - GND -
Y25 GND - GND -
C18 VCCIO1 - VCCIO1 -
D17 VCCIO1 - VCCIO1 -
F16 VCCIO1 - VCCIO1 -
G19 VCCIO1 - VCCIO1 -
J20 VCCIO1 - VCCIO1 -
K12 VCCIO1 - VCCIO1 -
K15 VCCIO1 - VCCIO1 -
L23 VCCIO1 - VCCIO1 -
Y9 GND - GND -
J9 VCCIO1 - VCCIO1 -
E3 VCCIO2 - VCCIO2 -
G6 VCCIO2 - VCCIO2 -
H4 VCCIO2 - VCCIO2 -
K7 VCCIO2 - VCCIO2 -
L3 VCCIO2 - VCCIO2 -
M11 VCCIO2 - VCCIO2 -
N6 VCCIO2 - VCCIO2 -
P4 VCCIO2 - VCCIO2 -
R9 VCCIO2 - VCCIO2 -
AA3 VCCIO3 - VCCIO3 -
AB7 VCCIO3 - VCCIO3 -
AC10 VCCIO3 - VCCIO3 -
AD4 VCCIO3 - VCCIO3 -
AE6 VCCIO3 - VCCIO3 -
AG3 VCCIO3 - VCCIO3 -
AK4 VCCIO3 - VCCIO3 -
T7 VCCIO3 - VCCIO3 -
U3 VCCIO3 - VCCIO3 -
V4 VCCIO3 - VCCIO3 -
Wé VCCIO3 - VCCIO3 -
Y10 VCCIO3 - VCCIO3 -
AD12 VCCIO4 - VCCIO4 -
AF15 VCCIO4 - VCCIO4 -
AF9 VCCIO4 - VCCIO4 -
AH10 VCCIO4 - VCCIO4 -
AH16 VCCIO4 - VCCIO4 -
AJ13 VCCIO4 - VCCIO4 -
AJ7 VCCIO4 - VCCIO4 -
AL14 VCCIO4 - VCCIO4 -
AL8 VCCIO4 - VCCIO4 -
AM11 VCCIO4 - VCCIO4 -
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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

V8 PR65D 3 PCLKC3_3
us PR65C 3 PCLKT3_3
us PR65B 3

T5 PR65A 3

V6 PR64D 3 PCLKC3_1
uée PR64C 3 PCLKT3_1
T4 PR64B 3 PCLKC3_0
T3 PR64A 3 PCLKT3_0
U9 PR62D 2 PCLKC2_2
T9 PR62C 2 PCLKT2_2
R2 PR62B 2 PCLKC2_0
P2 PR62A 2 PCLKT2_0
T11 PR61D 2 PCLKC2_3
ui1 PR61C 2 PCLKT2_3
R4 PR61B 2 PCLKC2_1
R3 PR61A 2 PCLKT2_1
T8 PR60D 2

R8 PR60C 2

P1 PR60B 2

N1 PR60A 2

R6 PR57D 2

P6 PR57C 2

M1 PR57B 2

L1 PR57A 2
T10 PR56D 2

u10 PR56C 2

N2 PR56B 2

M2 PR56A 2

R11 PR51D 2

P11 PR51C 2

N4 PR51B 2

M4 PR51A 2

N5 PR49D 2

M5 PR49C 2

L2 PR49B 2

K2 PR49A 2

P8 PR47D 2

N8 PR47C 2

J2 PR47B 2

H2 PR47A 2

M6 PR45D 2

L6 PR45C 2

K3 PR45B 2
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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
AL23 PB56D 5 PB58D 5
AW24 PB57A 5 PB61A 5
AW23 PB57B 5 PB61B 5
AN23 PB57C 5 PB61C 5
AP23 PB57D 5 PB61D 5
AY23 PB59A 5 PB63A 5
AY24 PB59B 5 PB63B 5
AU23 PB59C 5 PB63C 5
AU22 PB59D 5 PB63D 5
AV23 PB60A 5 PB66A 5
AV22 PB60B 5 PB66B 5
AM22 PB60C 5 PB66C 5
AL22 PB60D 5 PB66D 5
BA23 PB61A 5 PB69A 5
BA22 PB61B 5 PB69B 5
AN22 PB61C 5 PB69C 5
AP22 PB61D 5 PB69D 5
BB23 PB63A 5 PB71A 5
BB22 PB63B 5 PB71B 5
AT22 PB63C 5 PB71C 5
AR22 PB63D 5 PB71D 5
BB21 PB65A 4 PB73A 4
BB20 PB65B 4 PB73B 4
AR21 PB65C 4 PB73C 4
AT21 PB65D 4 PB73D 4
BA21 PB66A 4 PB75A 4
BA20 PB66B 4 PB75B 4
AP21 PB66C 4 PB75C 4
AN21 PB66D 4 PB75D 4
AV21 PB67A 4 PB78A 4
AV20 PB67B 4 PB78B 4
AM21 PB67C 4 PB78C 4
AL21 PB67D 4 PB78D 4
AY20 PB69A 4 PB81A 4
AY19 PB69B 4 PB81B 4
AU21 PB69C 4 PB81C 4
AU20 PB69D 4 PB81D 4
AW20 PB70A 4 PB83A 4
AW19 PB70B 4 PB83B 4
AP20 PB70C 4 PB83C 4
AN20 PB70D 4 PB83D 4
BB19 PB71A 4 PB86A 4
BB18 PB71B 4 PB86B 4
AM20 PB71C 4 PB86C 4
AL20 PB71D 4 PB86D 4
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Pinout Information

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

J1 PR25B 2 PR38B 2

K1 PR25A 2 PR38A 2

V12 PR24D 2 PR34D 2

ui2 PR24C 2 PR34C 2

K2 PR24B 2 PR34B 2

J2 PR24A 2 PR34A 2

R10 PR22D 2 PR30D 2

T10 PR22C 2 PR30C 2

L5 PR22B 2 PR30B 2

K5 PR22A 2 PR30A 2

P9 PR21D 2 PR26D 2

N9 PR21C 2 PR26C 2

L6 PR21B 2 PR26B 2

K6 PR21A 2 PR26A 2

M8 PR20D 2 PR19D 2

M9 PR20C 2 PR19C 2

HA1 PR20B 2 PR19B 2

G1 PR20A 2 PR19A 2

ut4 PR18D 2 VREF2_2 PR18D 2 VREF2_2

T14 PR18C 2 PR18C 2

H2 PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C
G2 PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C
P10 PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A
N10 PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A
H3 PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D
G3 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D
R11 PR16D 2 PR15D 2

P11 PR16C 2 PR15C 2

J5 PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B PR15B 2 URC_PLLC_IN_A/URC_PLLC_FB_B
Jé PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B PR15A 2 URC_PLLT_IN_A/URC_PLLT_FB_B
P18 VCCJ - VCCJ -

P19 TDO - TDO TDO - TDO
R21 TMS - TMS -

P20 TCK - TCK -

P12 TDI - TDI -

P17 PROGRAMN 1 PROGRAMN 1

P21 MPIIRQN 1 CFGIRQN/MPI_IRQ_N MPIIRQN 1 CFGIRQN/MPI_IRQ_N

P13 CCLK 1 CCLK 1
H10 RESP_URC - RESP_URC -
N13 VCCi12 - VCCi12 -

H9 A_REFCLKN_R - A_REFCLKN_R -

G9 A_REFCLKP_R - A_REFCLKP_R -

F2 VCC12 - VCC12 -

H4 A_VDDIBO_R - A_VDDIBO_R -

C1 A_HDINPO_R - PCS3EOCHOINP A_HDINPO_R - PCS3EOCHOINP
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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
B22 PT61B 1 A3/MPI_ADDR17 PT69B 1 A3/MPI_ADDR17
B23 PT61A 1 A4/MPI_ADDR18 PT69A 1 A4/MPI_ADDR18
K23 PT60D 1 D25/PCLKC1_5/MPI_DATA25 PT66D 1 D25/PCLKC1_5/MPI_DATA25
J23 PT60C 1 D26/PCLKT1_5/MPI_DATA26 PT66C 1 D26/PCLKT1_5/MPI_DATA26
D22 PT60B 1 A5/MPI_ADDR19 PT6E6B 1 A5/MPI_ADDR19
E22 PT60A 1 A6/MPI_ADDR20 PT66A 1 A6/MPI_ADDR20
K22 PT59D 1 D27/MPI_DATA27 PT63D 1 D27/MPI_DATA27
J22 PT59C 1 VREF1_1 PT63C 1 VREF1_1
D23 PT59B 1 A7/MPI_ADDR21 PT63B 1 A7/MPI_ADDR21
Cc23 PT59A 1 A8/MPI_ADDR22 PT63A 1 A8/MPI_ADDR22
L23 PT57D 1 D28/PCLKC1_6/MPI_DATA28 PT61D 1 D28/PCLKC1_6/MPI_DATA28
M23 PT57C 1 D29/PCLKT1_6/MPI_DATA29 PT61C 1 D29/PCLKT1_6/MPI_DATA29
A24 PT57B 1 A9/MPI_ADDR23 PT61B 1 A9/MPI_ADDR23
B24 PT57A 1 A10/MPI_ADDR24 PT61A 1 A10/MPI_ADDR24
K25 PT56D 1 D30/PCLKC1_7/MPI_DATA30 PT58D 1 D30/PCLKC1_7/MPI_DATA30
J25 PT56C 1 D31/PCLKT1_7/MPI_DATA31 PT58C 1 D31/PCLKT1_7/MPI_DATA31
F23 PT56B 1 A11/MPI_ADDR25 PT58B 1 A11/MPI_ADDR25
F22 PT56A 1 A12/MPI_ADDR26 PT58A 1 A12/MPI_ADDR26
J26 PT55D 1 D11/MPI_DATA11 PT57D 1 D11/MPI_DATA11
K26 PT55C 1 D12/MPI_DATA12 PT57C 1 D12/MPI_DATA12
E23 PT55B 1 A13/MPI_ADDR27 PT57B 1 A13/MPI_ADDR27
E24 PT55A 1 A14/MPI_ADDR28 PT57A 1 A14/MPI_ADDR28
G23 PT53D 1 A16/MPI_ADDR30 PT55D 1 A16/MPI_ADDR30
G24 PT53C 1 D13/MPI_DATA13 PT55C 1 D13/MPI_DATA13
F26 PT53B 1 A15/MPI_ADDR29 PT55B 1 A15/MPI_ADDR29
F27 PT53A 1 A17/MPI_ADDR31 PT55A 1 A17/MPI_ADDR31
H25 PT52D 1 A19/MPI_TSIZ1 PT54D 1 A19/MPI_TSIZ1
H24 PT52C 1 A20/MPI_BDIP PT54C 1 A20/MPI_BDIP
C25 PT52B 1 A18/MPI_TSIZ0 PT54B 1 A18/MPI_TSIZ0
C26 PT52A 1 MPI_TEA PT54A 1 MPI_TEA
K24 PT51D 1 D14/MPI_DATA14 PT51D 1 D14/MPI_DATA14
J24 PT51C 1 DP1/MPI_PAR1 PT51C 1 DP1/MPI_PAR1
F24 PT51B 1 A21/MPI_BURST PT51B 1 A21/MPI_BURST
F25 PT51A 1 D15/MPI_DATA15 PT51A 1 D15/MPI_DATA15
L26 D_REFCLKP_L - D_REFCLKP_L -
M26 | D_REFCLKN_L - D_REFCLKN_L -
G27 VCC12 - VCC12 -
C29 D_VDDIB3_L - D_VDDIB3_L -
F28 VCCi2 - VCC12 -
D26 D_HDINP3_L - PCS363CH3INP D_HDINP3_L - PCS363CH3INP
E26 D_HDINN3_L - PCS 363 CH3INN D_HDINN3_L - PCS 363 CH3INN
B25 |D_HDOUTP3_L - PCS 363 CH 3 OUT P D_HDOUTP3_L - PCS 363 CH 3 OUT P
D24 VCC12 - VCC12 -
A25 |D_HDOUTN3_L - PCS 363 CH 3 OUTN D_HDOUTNS3_L - PCS 363 CH3 OUTN
E25 D_VDDOB3_L - D_VDDOBS3_L -
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Pinout Information

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
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 VvCC - 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 -
ui17 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 -
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Revision History
LatticeSC/M Family Data Sheet

Date Version Section Change Summary
September 2007 | 01.7 Pinout Information  |Added Thermal Management text section.
Supplemental Updated title list.
Information
November 2007 01.8 Ordering Information |Removed -7 speed grade information for 115K LUT devices in the
Ordering Information tables.
January 2008 01.9 Introduction Corrections/Additions to memory controller list (Tables 1-2).
Architecture AIL Overview — Modified power used by AlL block.
PURESPEED I/O Buffer Banks — Modified VTT termination info. Added
info about complimentary drivers for all banks.
Supported Source Synchronous Interfaces — Modified data for DDRII in
Table 2-11.
DC and Switching  |Recommended Operating Conditions — Changed footnote 3.
Characteristics
Initialization and Standby Supply Current — Inserted a paragraph with
info regarding the table. Also updated the table.
Typical Building Block Function Performance — Added
VCC=1.2V=1.2V+/-5% above Pin to Pin Performance table.
LatticeSC External Switching Characteristics — Added
VCC=1.2V=1.2V+/-5% above table. Reworded footnote 3.
LatticeSC Family Timing Adders — Added VCC=1.2V=1.2V+/-5% above
table.
LatticeSC Internal Timing Parameters — Added VCC=1.2V=1.2V+/-5%
above table. Reworded footnote 1.
GSR Timing — Added a new table for Internal System Bus Timing after
GSR Timing.
LatticeSC sysCONFIG Port Timing — Corrected sysCONFIG SPI Port
information.
Pinout Information Signal Descriptions — Modified info for VTT_x, PROBE_VCC, and
PROBE_GND. Modified info for [LOC]_DLL[T,C]_IN[C,D,E,F].
Supplemental Updated list of technical notes, added reference to LatticeSC/M
Information flexiPCS Data Sheet.
March 2008 02.0 DC and Switching  |Updated Internal Timing Parameters table.
Characteristics Updated Read Mode timing diagram.
Updated Read Mode with Input Registers Only timing diagram.
June 2008 02.1 — Data sheet status changed from preliminary to final.
Architecture Removed Read-Before-Write sysMEM EBR mode.
DC and Switching  |Updated LatticeSC/M External Switching Characteristics table.
Characteristics
Updated LatticeSC/M Internal Timing Parameters table.
Removed Read-Before-Write sysMEM EBR mode.
December 2008 02.2 Architecture Output/Tristate DDR/Shift Register Block Diagram - corrected connec-
tion to POS.
DC and Switching  |DC and Switching Characteristics table - updated data for tgy_pio,
Characteristics
Added Tg Tf parameter to PURESPEED 1/O Differential Electrical
Characteristics (LVDS) table.
Multiple Removed references to HyperTransport throughout the data sheet.
January 2010 02.3 Introduction Updated per PCN #01A-10 (ceramic fcBGA conversion to organic

Ordering Information

fcBGA for the 1152-ball and 1704-ball fcBGA packages) and PCN
#02A-10 (1020-ball organic fcBGA conversion to 1020-ball organic
fcBGA revision 2 package).
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