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PFU Modes of Operation

Slices can be combined within a PFU to form larger functions. Table 2-4 tabulates these modes and documents the
functionality possible at the PFU level.

Table 2-4. PFU Modes of Operation

Logic Ripple RAM ROM
Vox o or 2-bit Add x 4 SPR 1ok xd ROM 16x1 x 8
VoX o, 2-bit Sub x 4 SPR joxax2 ROM 16x2 x 4
Vox xaor 2-bit Counter x 4 SPR 16x8 x 1 ROM 16x4 x 2
MLGJ; 17 2210; 1 2-bit Comp x 4 ROM 16x8 x1

Routing

There are many resources provided in the LatticeSC devices to route signals individually or as busses with related
control signals. The routing resources consist of switching circuitry, buffers and metal interconnect (routing) seg-
ments.

The inter-PFU connections are made with x1 (spans two PFU), x2 (spans three PFU) and x6 (spans seven PFU)
resources. The x1 and x2 connections provide fast and efficient connections in horizontal, vertical and diagonal
directions. All connections are buffered to ensure high-speed operation even with long high-fanout connections.

The ispLEVER design tool takes the output of the synthesis tool and places and routes the design. Generally, the
place and route tool is completely automatic, although an interactive routing editor is available to optimize the
design.

sysCLOCK Network

The LatticeSC devices have three distinct clock networks for use in distributing high-performance clocks within the
device: primary clocks, secondary clocks and edge clocks. In addition to these dedicated clock networks, users are
free to route clocks within the device using the general purpose routing. Figure 2-4 shows the clock resources
available to each slice.

Figure 2-4. Slice Clock Selection

Primary Clock ﬁﬁ»
Secondary Clock %ﬁ»
Routing ———————p»

GND —p

— Clock to Slice

Note: GND is available to switch off the network.

Primary Clock Sources

LatticeSC devices have a wide variety of primary clock sources available. Primary clocks sources consists of the
following:

e Primary clock input pins

e Edge clock input pins

e Two outputs per DLL
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PCI Specification, Revision 2.2 requires the use of clamping diodes for 3.3V operation. For more information on the
PCl interface, please refer to the PCI Specification, Revision 2.2.

Programmable Slew Rate Control

All output and bidirectional buffers have an optional programmable output slew rate control that can be configured
for either low noise or high-speed performance. Each I/O pin has an individual slew rate control. This allows
designers to specify slew rate control on a pin-by-pin basis. This slew rate control affects both the rising and falling
edges.

Programmable Termination

Many of the 1/O standards supported by the LatticeSC devices require termination at the transmitter, receiver or both.
The SC devices provide the capability to implement many kinds of termination on-chip, minimizing stub lengths and
hence improving performance. Utilizing this feature also has the benefit of reducing the number of discrete compo-
nents required on the circuit board. The termination schemes can be split into two categories single-ended and differ-
ential.

Single Ended Termination
Single Ended Outputs: The SC devices support a number of different terminations for single ended outputs:

* Series

* Parallel to Vo or GND

* Parallel to Vggio/2

* Parallel to V¢ io/2 combined with series

Figure 2-27 shows the single ended output schemes that are supported. The nominal values of the termination resis-
tors are shown in Table 2-10.
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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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Differential HSTL and SSTL

Differential HSTL and SSTL outputs are implemented as a pair of complementary single-ended outputs. All allow-
able single-ended output classes (class | and class Il) are supported in this mode.

MLVDS

The LatticeSC devices support the MLVDS standard. This industry standard is emulated using controlled imped-
ance complementary LVCMOS outputs in conjunction with a parallel external resistor across the driver outputs.
MLVDS is intended for use when multi-drop and bi-directional multi-point differential signaling is required. The
scheme shown in Figure 3-1 is one possible solution for bi-directional multi-point differential signals.

Figure 3-1. MLVDS Multi-Point Output Example
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Table 3-1. MLVDS DC Conditions?

Over Recommended Operating Conditions

Nominal

Symbol Description Z0=50 | Zo=70 Units
Zout Output impedance 50 50 ohm
RrLerT Left end termination 50 70 ohm
RTRiGHT Right end termination 50 70 ohm
VoH Output high voltage 1.50 1.575 \
VoL Output low voltage 1.00 0.925 Vv
Vobp Output differential voltage 0.50 0.65 \
Vem Output common mode voltage 1.25 1.25 Vv
Ibc DC output current 20.0 18.5 mA

1. For input buffer, see LVDS table.
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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
N3 PL27A 6 PL30A 6
P3 PL27B 6 PL30B 6
P4 PL27C 6 PCLKT6_3 PL30C 6 PCLKT6_3
P2 PL28A 6 PL31A 6
R2 PL28B 6 PL31B 6
T3 PL28C 6 PCLKT6_2 PL31C 6 PCLKT6_2
R3 PL28D 6 PCLKC6_2 PL31D 6 PCLKC6_2
P1 PL31A 6 PL34A 6
R1 PL31B 6 PL34B 6
R5 PL31C 6 VREF1_6 PL34C 6 VREF1_6
R4 PL31D 6 PL34D 6
T2 PL32A 6 PL35A 6
U2 PL32B 6 PL35B 6
T1 PL33A 6 PL38A 6
U1 PL33B 6 PL38B 6
VA PL35A 6 PL42A 6
WA+ PL35B 6 PL42B 6
V6 PL35D 6 DIFFR_6 PL42D 6 DIFFR_6
V2 PL36A 6 PL43A 6
w2 PL36B 6 PL43B 6
Y1 PL37A 6 PL44A 6
AA1 PL37B 6 PL44B 6
AB1 PL39A 6 PL48A 6
ACA PL39B 6 PL48B 6
Y5 PL40A 6 PL49A 6
Y6 PL40B 6 PL49B 6
AD2 PL41A 6 PL51A 6
AE2 PL41B 6 PL51B 6
AB5 PL41D 6 VREF2_6 PL51D 6 VREF2_6
AC3 PL43A 6 PL52A 6
AD3 PL43B 6 PL52B 6
AF1 PL44A 6 PL55A 6
AG1 PL44B 6 PL55B 6
AB6 PL44C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F PL55C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F
AC5 PL44D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F PL55D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F
AF2 PL45A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E PL57A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E
AG2 PL45B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E PL57B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E
AC6 PL45C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A PL57C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A
AC7 PL45D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A PL57D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A
AE4 XRES - XRES -
AG4 VCCi12 - VCC12 -
AD5 TEMP 6 TEMP 6
AF5 VCC12 - VCC12 -
AH1 PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B
AJ1 PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B
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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/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

L1 PR31A 2 PR43A 2
T10 PR30D 2 PR42D 2
u10 PR30C 2 PR42C 2

N2 PR30B 2 PR42B 2

M2 PR30A 2 PR42A 2
R11 PR29D 2 PR37D 2
P11 PR29C 2 PR37C 2

N4 PR29B 2 PR37B 2

M4 PR29A 2 PR37A 2

N5 PR27D 2 PR35D 2

M5 PR27C 2 PR35C 2

L2 PR27B 2 PR35B 2

K2 PR27A 2 PR35A 2

P8 PR26D 2 PR33D 2

N8 PR26C 2 PR33C 2

J2 PR26B 2 PR33B 2

H2 PR26A 2 PR33A 2

M6 PR25D 2 PR31D 2

L6 PR25C 2 PR31C 2

K3 PR25B 2 PR31B 2

J3 PR25A 2 PR31A 2

M8 PR23D 2 DIFFR_2 PR29D 2 DIFFR_2

L8 PR23C 2 VREF1_2 PR29C 2 VREF1_2

K4 PR23B 2 PR29B 2

J4 PR23A 2 PR29A 2

M7 PR22D 2 PR21D 2

L7 PR22C 2 PR21C 2

J5 PR22B 2 PR21B 2

H5 PR22A 2 PR21A 2

N9 PR21D 2 PR20D 2

P9 PR21C 2 PR20C 2

G3 PR21B 2 PR20B 2

F3 PR21A 2 PR20A 2

Jé PR18D 2 VREF2_2 PR18D 2 VREF2_2

H6 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
D2 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
G4 PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D
F4 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D
J7 PR16D 2 PR16D 2

H7 PR16C 2 PR16C 2

G5 PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B
F5 PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
AH16 VCCIO4 -
AJ13 VCCIO4 -
AJ7 VCCIO4 -
AL14 VCCIO4 -
AL8 VCCIO4 -
AM11 VCCIO4 -
AM17 VCCIO4 -
AM5 VCCIO4 -
AE20 VCCIO5 -
AE23 VCCIO5 -
AE26 VCCIO5 -
AH22 VCCIO5 -
AH28 VCCIO5 -
AJ19 VCCIO5 -
AJ25 VCCIO5 -
AL18 VCCIO5 -
AL24 VCCIO5 -
AL30 VCCIO5 -
AM21 VCCIO5 -
AM27 VCCIO5 -
AA31 VCCIO6 -
AB29 VCCIO6 -
AC24 VCCIO6 -
AD32 VCCIO6 -
AE28 VCCIO6 -
AG31 VCCIO6 -
AK32 VCCIO6 -
T29 VCCIO6 -
uU3i VCCIO6 -
V32 VCCIO6 -
w28 VCCIO6 -
Y26 VCCIO6 -
E31 VCCIO7 -
G28 VCCIO7 -
H32 VCCIO7 -
K29 VCCIO7 -
L31 VCCIO7 -
M25 VCCIO7 -
N28 VCCIO7 -
P32 VCCIO7 -
R25 VCCIO7 -
J25 VCCIO1 -
N11 VTT_2 2
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
R12 VTT_2 2
T12 VTT_2 2
AB11 VTT_3 3
w12 VTT_3 3
Y12 VTT_3 3
AC15 VTT_4 4
AC16 VTT_4 4
AD13 VTT_4 4
AC19 VTT_5 5
AC20 VTT_5 5
AD22 VTT_5 5
AB24 VTT_6 6
w23 VTT_6 6
Y23 VTT_6 6
N24 VTT_7 7
R23 VTT_7 7
T23 VTT_7 7
M12 VDDAX25_R -
M23 VDDAX25_L -
Y16 GND -
Y14 GND -
N21 VCC12 -
P22 VCC12 -
AA22 VCC12 -
AB21 VCC12 -
AB14 VCC12 -
AA13 VCC12 -
P13 VCC1i2 -
N14 VCC12 -
G26 NC -
G9 NC -
J12 NC -
H12 NC -
H23 NC -
J23 NC -

1. Differential pair grouping within a PCl is A (True) and B (complement) and C (True) and D (Complement).
2. The LatticeSC/M115 in an 1152-pin package supports a 32-bit MPI interface.
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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

AP26 PB41C 5 PB43C 5

AN26 PB41D 5 PB43D 5

AY30 PB43A 5 PB45A 5

AY29 PB43B 5 PB45B 5

AU30 PB43C 5 PB45C 5

AU31 PB43D 5 PB45D 5

Av27 PB44A 5 PB46A 5

AV26 PB44B 5 PB46B 5

AT28 PB44C 5 PB46C 5

AT27 PB44D 5 PB46D 5

BA29 PB45A 5 PB47A 5

BA28 PB45B 5 PB47B 5

AL25 PB45C 5 PB47C 5

AM25 PB45D 5 PB47D 5

BB29 PB47A 5 PB49A 5

BB28 PB47B 5 PB49B 5

AN25 PB47C 5 PB49C 5

AP25 PB47D 5 PB49D 5

AY27 PB48A 5 PCLKT5_3 PB50A 5 PCLKT5_3
AY26 PB48B 5 PCLKC5_3 PB50B 5 PCLKC5_3
AT25 PB48C 5 PCLKT5_4 PB50C 5 PCLKT5_4
AT24 PB48D 5 PCLKC5_4 PB50D 5 PCLKC5_4
AW27 PB49A 5 PCLKT5_5 PB51A 5 PCLKT5_5
AW26 PB49B 5 PCLKC5_5 PB51B 5 PCLKC5_5
AU29 PB49C 5 PB51C 5

AU28 PB49D 5 PB51D 5

BB27 PB51A 5 PCLKT5_0 PB53A 5 PCLKT5_0
BB26 PB51B 5 PCLKC5_0 PB53B 5 PCLKC5_0
AR25 PB51C 5 PB53C 5

AR24 PB51D 5 VREF2_5 PB53D 5 VREF2_5
BA27 PB52A 5 PCLKT5_1 PB54A 5 PCLKT5_1
BA26 PB52B 5 PCLKC5_1 PB54B 5 PCLKC5_1
AP24 PB52C 5 PCLKT5_6 PB54C 5 PCLKT5_6
AN24 PB52D 5 PCLKC5_6 PB54D 5 PCLKC5_6
AV25 PB53A 5 PCLKT5_2 PB55A 5 PCLKT5_2
Av24 PB53B 5 PCLKC5_2 PB55B 5 PCLKC5_2
AU27 PB53C 5 PCLKT5_7 PB55C 5 PCLKT5_7
AU26 PB53D 5 PCLKC5_7 PB55D 5 PCLKC5_7
BA25 PB55A 5 PB57A 5

BA24 PB55B 5 PB57B 5

AU24 PB55C 5 PB57C 5

AU25 PB55D 5 PB57D 5

BB24 PB56A 5 PB58A 5

BB25 PB56B 5 PB58B 5

AM23 PB56C 5 PB58C 5
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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
AP1 PR90B 3 PR109B 3
AN1 PR90A 3 PR109A 3
AK10 PR89D 3 VREF2_3 PR107D 3 VREF2_3
AJ10 PR89C 3 PR107C 3
AM5 PR89B 3 PR107B 3
AL5 PR89A 3 PR107A 3
AL7 PR86D 3 PR104D 3
AK7 PR86C 3 PR104C 3
AMA1 PR86B 3 PR104B 3
AL1 PR86A 3 PR104A 3
AJ11 PR85D 3 PR103D 3
AH11 PR85C 3 PR103C 3
AK5 PR85B 3 PR103B 3
AJ5 PR85A 3 PR103A 3
AK9 PR84D 3 PR99D 3
AJ9 PR84C 3 PR99C 3
AK3 PR84B 3 PR99B 3
AJ3 PR84A 3 PR99A 3
AK6 PR82D 3 PR98D 3
AJ6 PR82C 3 PR98C 3
AK2 PR82B 3 PR98B 3
AJ2 PR82A 3 PR98A 3
AH10 PR81D 3 PR96D 3
AG10 PR81C 3 PR96C 3
AKA1 PR81B 3 PR96B 3
AJ1 PR81A 3 PR96A 3
AH9 PR80D 3 PR94D 3
AG9 PR80C 3 PR94C 3
AH2 PR80B 3 PR94B 3
AG2 PR80A 3 PR94A 3
AH8 PR78D 3 PR92D 3
AG8 PR78C 3 PR92C 3
AG1 PR78B 3 PR92B 3
AHA1 PR78A 3 PR92A 3
AG14 PR77D 3 PR91D 3
AF14 PR77C 3 PR91C 3
AG4 PR77B 3 PR91B 3
AF4 PR77A 3 PR91A 3
AH7 PR76D 3 DIFFR_3 PR90D 3 DIFFR_3
AG7 PR76C 3 PR90C 3
AG3 PR76B 3 PR90B 3
AF3 PR76A 3 PR90A 3
AH6 PR74D 3 PR88D 3
AG6 PR74C 3 PR88C 3
AF1 PR74B 3 PR88B 3
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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
AB6 PR57D 3 PR71D 3
AAB PR57C 3 PR71C 3
Y2 PR57B 3 PR71B 3
w2 PR57A 3 PR71A 3
AB7 PR56D 3 PR70D 3
AA7 PR56C 3 PR70C 3
Y3 PR56B 3 PR70B 3
W3 PR56A 3 PR70A 3
AC11 PR55D 3 PR69D 3
AB11 PR55C 3 VREF1_3 PR69C 3 VREF1_3
Y4 PR55B 3 PR69B 3
W4 PR55A 3 PR69A 3
AB8 PR52D 3 PCLKC3_2 PR66D 3 PCLKC3_2
AA8 PR52C 3 PCLKT3_2 PR66C 3 PCLKT3_2
Y5 PR52B 3 PR66B 3
W5 PR52A 3 PR66A 3
AC12 PR51D 3 PCLKC3_3 PR65D 3 PCLKC3_3
AB12 PR51C 3 PCLKT3_3 PR65C 3 PCLKT3_3
Vi1 PR51B 3 PR65B 3
U1 PR51A 3 PR65A 3
w7 PR50D 3 PCLKC3_1 PR64D 3 PCLKC3_1
V7 PR50C 3 PCLKT3_1 PR64C 3 PCLKT3_1
V2 PR50B 3 PCLKC3_0 PR64B 3 PCLKC3_0
u2 PR50A 3 PCLKT3_0 PR64A 3 PCLKT3_0
AB9 PR48D 2 PCLKC2_2 PR62D 2 PCLKC2_2
AA9 PR48C 2 PCLKT2_2 PR62C 2 PCLKT2_2
T1 PR48B 2 PCLKC2_0 PR62B 2 PCLKC2_0
R1 PR48A 2 PCLKT2_0 PR62A 2 PCLKT2_0
AB10 PR47D 2 PCLKC2_3 PR61D 2 PCLKC2_3
AA10 PR47C 2 PCLKT2_3 PR61C 2 PCLKT2_3
u3 PR47B 2 PCLKC2_1 PR61B 2 PCLKC2_1
T3 PR47A 2 PCLKT2_1 PR61A 2 PCLKT2_1
Y9 PR46D 2 PR60D 2
W9 PR46C 2 PR60C 2
V5 PR46B 2 PR60B 2
us PR46A 2 PR60A 2
AA11 PR43D 2 PR57D 2
Y11 PR43C 2 PR57C 2
Y6 PR43B 2 PR57B 2
Wé PR43A 2 PR57A 2
Y10 PR42D 2 PR56D 2
W10 PR42C 2 PR56C 2
T2 PR42B 2 PR56B 2
R2 PR42A 2 PR56A 2
w8 PR41D 2 PR55D 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

A26 | D_HDOUTN2_L - PCS 363 CH 2 OUT N D_HDOUTN2_L - PCS 363 CH 2 OUT N

C34 D_VvDDOB2_L - D_vDDOB2_L -

B26 | D_HDOUTP2_L - PCS 363 CH2 OUT P D_HDOUTP2_L - PCS 363 CH2 OUT P

C32 VCCi12 - VCC12 -

E27 D_HDINN2_L - PCS363CH2INN D_HDINN2_L - PCS 363 CH2INN

D27 D_HDINP2_L - PCS363CH2INP D_HDINP2_L - PCS363CH2INP

G25 D_vDDIB2_L - D_VvDDIB2_L -

F29 VCC12 - VCC12 -

H26 D_VDDIB1_L - D_VvDDIB1_L -

F30 VCC12 - VCC12 -

D28 D_HDINP1_L - PCS363CH1INP D_HDINP1_L - PCS363CH1INP

E28 D_HDINN1_L - PCS363CH 1INN D_HDINN1_L - PCS 363 CH 1INN

B27 |D_HDOUTP1_L - PCS 363 CH 1 OUT P D_HDOUTP1_L - PCS 363 CH 1 OUT P

F36 VCC12 - VCC12 -

A27 | D_HDOUTN1_L - PCS 363 CH 1 OUT N D_HDOUTN1_L - PCS 363 CH 1 OUT N

F35 D_VDDOB1_L - D_VDDOB1_L -

A28 | D_HDOUTNO_L - PCS 363 CH 0 OUT N D_HDOUTNO_L - PCS 363 CH O OUT N

M30 D_VDDOBO_L - D_VvDDOBO_L -

B28 | D_HDOUTPO_L - PCS 363 CHOOUTP D_HDOUTPO_L - PCS 363 CHOOUTP

F37 VCC12 - VCC12 -

E29 D_HDINNO_L - PCS 363 CHOINN D_HDINNO_L - PCS 363 CHOINN

D29 D_HDINPO_L - PCS363CHOINP D_HDINPO_L - PCS363CHOINP

H27 D_VDDIBO_L - D_VDDIBO_L -

G28 VCC12 - VCC12 -

J28 C_REFCLKP_L - C_REFCLKP_L -

K28 | C_REFCLKN_L - C_REFCLKN_L -

F32 VCCi12 - VCC12 -

G29 C_VvDDIB3_L - C_VDDIB3_L -

C31 VCCi12 - VCCi12 -

D30 C_HDINP3_L - PCS362CH3INP C_HDINP3_L - PCS362CH3INP

E30 C_HDINN3_L - PCS 362 CH3INN C_HDINNS_L - PCS 362 CH 3INN

B29 |C_HDOUTP3_L - PCS 362 CH3 OUT P C_HDOUTP3_L - PCS 362 CH3 OUT P

F38 VCC12 - VCC12 -

A29 | C_HDOUTNS3_L - PCS 362 CH 3 OUT N C_HDOUTNS3_L - PCS 362 CH 3 OUT N

J33 C_VDDOB3_L - C_VDDOB3_L -

A30 |C_HDOUTN2_L - PCS 362 CH 2 OUT N C_HDOUTN2_L - PCS 362 CH2 OUT N

K33 C_vDDOB2_L - C_vDDOB2_L -

B30 |C_HDOUTP2_L - PCS 362 CH2 OUT P C_HDOUTP2_L - PCS 362 CH2 OUT P

J34 VCCi12 - VCC12 -

F31 C_HDINN2_L - PCS 362 CH2INN C_HDINN2_L - PCS 362 CH2INN

E31 C_HDINP2_L - PCS362CH2INP C_HDINP2_L - PCS362CH2INP

G30 C_vDDIB2_L - C_vDDIB2_L -

H28 VCC12 - VCC12 -

C37 C_vDDIB1_L - C_VDDIB1_L -

H30 VCCi12 - VCC12 -
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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
AH22 VTT_5 5 VTT_5 5
AJ22 VTT_5 5 VTT_5 5
AJ23 VTT_5 5 VTT_5 5
AJ24 VTT_5 5 VTT_5 5
AJ25 VTT_5 5 VTT_5 5
AB28 VTT_6 6 VTT_6 6
AB29 VTT_6 6 VTT_6 6
AE29 VTT_6 6 VTT_6 6
AJ30 VTT_6 6 VTT_6 6
AA28 VTT_7 7 VTT_7 7
AA29 VTT_ 7 7 VTT_7 7
R31 VTT_7 7 VTT_7 7
V29 VTT_7 7 VTT_7 7
Y24 GND - GND -
Y26 GND - GND -
Y8 GND - GND -
Y35 GND - GND -
AA16 VCC12 - VCCi12 -
AA27 VCC12 - VCC12 -
AB16 VCC12 - VCC12 -
AB27 VCC12 - VCC12 -
AF16 VCCi12 - VCCi12 -
AF27 VCCi12 - VCCi12 -
AG17 VCC12 - VCC12 -
AG21 VCC12 - VCC12 -
G33 NC - NC -
G10 NC - NC -
M15 NC - NC -
L15 NC - NC -
K16 NC - NC -
J16 NC - NC -
M18 NC - NC -
L18 NC - NC -
M25 NC - NC -
L25 NC - NC -
J27 NC - NC -
K27 NC - NC -
L28 NC - NC -
M28 NC - NC -

1. Differential pair grouping within a PIC is A (True) and B (Complement) and C (True) and D (Complement).
2. The LatticeSC/M80 and LatticeSC/M115 in a 1704-pin package supports a 32-bit MPI interface.
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Commercial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA115EP1-6FC1152C' -6 Ceramic fcBGA 1152 COM 115.2
LFSCM3GA115EP1-5FC1152C' -5 Ceramic fcBGA 1152 COM 115.2
LFSCM3GA115EP1-6FF1152C -6 Organic fcBGA 1152 COM 115.2
LFSCM3GA115EP1-5FF1152C -5 Organic fcBGA 1152 COM 115.2
LFSCM3GA115EP1-6FC1704C' -6 Ceramic fcBGA 1704 COM 115.2
LFSCM3GA115EP1-5FC1704C' -5 Ceramic fcBGA 1704 COM 115.2
LFSCM3GA115EP1-6FF1704C -6 Organic fcBGA 1704 COM 115.2
LFSCM3GA115EP1-5FF1704C -5 Organic fcBGA 1704 COM 115.2

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

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA15E-6FN256I -6 Lead-Free fpBGA 256 IND 15.2
LFSC3GA15E-5FN256I -5 Lead-Free fpBGA 256 IND 15.2
LFSC3GA15E-6FN900I -6 Lead-Free fpBGA 900 IND 15.2
LFSC3GA15E-5FN900I -5 Lead-Free fpBGA 900 IND 15.2

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA15EP1-6FN256I -6 Lead-Free fpBGA 256 IND 15.2
LFSCM3GA15EP1-5FN256I -5 Lead-Free fpBGA 256 IND 15.2
LFSCM3GA15EP1-6FN900I -6 Lead-Free fpBGA 900 IND 15.2
LFSCM3GA15EP1-5FN900I -5 Lead-Free fpBGA 900 IND 15.2

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA25E-6FN900I -6 Lead-Free fpBGA 900 IND 254
LFSC3GA25E-5FN900I -5 Lead-Free fpBGA 900 IND 254
LFSC3GA25E-6FFN 1020l -6 Lead-Free Organic fcBGA 1020 IND 25.4
LFSC3GA25E-5FFN 1020 -5 Lead-Free Organic fcBGA 1020 IND 254
LFSC3GA25E-6FFAN1020I -6 Lead-Free Organic fcBGA Revision 2 1020 IND 25.4
LFSC3GA25E-5FFAN1020I -5 Lead-Free Organic fcBGA Revision 2 1020 IND 25.4
1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA25EP1-6FN900I -6 Lead-Free fpBGA 900 IND 25.4
LFSCM3GA25EP1-5FN900I -5 Lead-Free fpBGA 900 IND 254
LFSCM3GA25EP1-6FFN 1020 -6 Lead-Free Organic fcBGA 1020 IND 254
LFSCM3GA25EP1-5FFN 1020l -5 Lead-Free Organic fcBGA 1020 IND 25.4
LFSCM3GA25EP1-6FFAN1020I -6 Lead-Free Organic fcBGA Revision 2 1020 IND 25.4
LFSCM3GA25EP1-5FFAN1020I -5 Lead-Free Organic fcBGA Revision 2 1020 IND 25.4
1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA40E-6FFN 1020l -6 Lead-Free Organic fcBGA 1020 IND 40.4
LFSC3GA40E-5FFN 1020l -5 Lead-Free Organic fcBGA 1020 IND 40.4
LFSC3GA40E-6FFAN1020I -6 Lead-Free Organic fcBGA Revision 2 1020 IND 40.4
LFSC3GA40E-5FFAN1020I -5 Lead-Free Organic fcBGA Revision 2 1020 IND 40.4
LFSC3GA40E-6FCN1152? -6 Lead-Free Ceramic fcBGA 1152 IND 40.4
LFSC3GA40E-5FCN1152/ -5 Lead-Free Ceramic fcBGA 1152 IND 40.4
LFSC3GA40E-6FFN1152I -6 Lead-Free Organic fcBGA 1152 IND 40.4
LFSC3GA40E-5FFN1152] -5 Lead-Free 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.
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For Further Information
For further information about the flexiPCS, see the LatticeSC/M Family flexiPCS Data Sheet.

A variety of technical notes for the LatticeSC/M family are also available on the Lattice Semiconductor website at
www.latticesemi.com.

 LatticeSC PURESPEED I/O Usage Guide (TN1088)

* LatticeSC PURESPEED I/O Adaptive Input Logic User’'s Guide (TN1158)

e LatticeSC sysCLOCK PLL/DLL User's Guide (TN1098)

* On-Chip Memory Usage Guide for LatticeSC Devices (TN1094)

e LatticeSC/M DDR/DDR2 SDRAM Memory Interface User's Guide (TN1099)

* LatticeSC QDRII/Il+ SRAM Memory Interface User's Guide (TN1096)
 LatticeSC sysCONFIG Usage Guide (TN1080)

* LatticeSC MPI/System Bus (TN1085)

* SPI Serial Flash Programming Using ispJTAG in LatticeSC Devices (TN1100)
* Power Estimation and Management for LatticeSC Devices (TN1101)

e LatticeSC SERDES Jitter (TN1084)

* LatticeSC FPGAs: Implementing 3.3V Interfaces in 2.5V VCCIO Banks (TN1110)
 Lattice PCI Express Basic Demo User’s Guide (UGO08)

¢ LatticeSC flexiPCS/SERDES Design Guide (TN1145)

e Temperature Sensing Diode in LatticeSC Devices (TN1115)

* SPI4.2 Interoperability Between ORSPI4 and LatticeSC Devices (TN1116)

For further information on Interface standards refer to the following websites:

* JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org
e Optical Interface (SPI-4.2, XSBI, CSIX and XGMII): www.oiforum.com

* RAPIDIO: www.rapidio.org
e PCI/PCIX: ww.pcisig.com

© 2008 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Revision History
LatticeSC/M Family Data Sheet

Date Version Section Change Summary
August 2006 01.3 DC and Switching Updated LatticeSC Family Timing Adders with ispLEVER 6.0 SP1
(cont.) (cont.) Characteristics results
(cont.)
Updated PLL Timing Parameters based on PDE testing results
Removed RDDATA parameter from sysCONFIG readback timing table
Multiple Changed TDO/RDDATA to TDO
Pinout Information  |Removed all MPI signals from SC15 256 pin package Dual Function
Column
Added note to SC15, SC25 900 pin package that the package supports
a 16 bit MPI
Added note that pin D3 in an SC15 and SC25 900 pin package should
not be used for single-ended outputs
Added note that pin D28 in an SC15 and SC25 900 pin package should
not be used for single-ended outputs
Added note to SC25 1020 pin package that the package supports a 16
bit MPI
Added note to SC80 1152 pin package that the package supports a 32
bit MPI
Added note to SC80 1704 pin package that the package supports a 32
bit MPI
Ordering Information |Changed “fcBGA” for the 1020 packages to “ffBGA”
November 2006 01.4 Introduction LatticeSC Family Selection Guide table — I/0 count for SC80 device,
1704 fcBGA package changed to 904/32. 1/O count for SC115 device,
1704 fcBGA package changed to 942/32.
DC and Switching  |DC Electrical Characteristics table — Updated the initialization and
Characteristics standby supply current values.
DC Electrical Characteristics table — Updated the sysCONFIG Master
Parallel mode RCLK low and RCLK high time specifications.
DC Electrical Characteristics table — Updated VCCIO values for
LVPECL33 I/Os.
Pin Information Pin Information Summary table - Changed number of single ended user
I/Os from 906 to 904 for 1704 fcBGA.
Removed the single-ended only output restriction on pins D3 and D28 in
an SC15 and SC25 900 pin package.
Ordering Information |Ordering Information tables - Changed number of I/Os from 906 to 904
for 1704 fcBGA.
Added ordering part numbers for LatticeSC/SCM 40K and 115K LUT
devices.
Added lead-free ordering part numbers.
Multiple Changed number of available SC80 I/O from 906 to 904.
Changed number of available SC115 1/O from 944 to 942.
January 2007 01.4a Architecture Added EBR Asynchronous Reset section.
February 2007 01.4b Architecture Updated EBR Asynchronous Reset section.
March 2007 01.5 Architecture Added EBR asynchronous reset clarification

Clarified that differential drivers are not supported in banks 1, 4 and 5

DC and Switching
Characteristics

Added clarification for the description of the junction temperature speci-
fication in the Absolute Maximum Ratings section.

Updated Initialization and Standby Current table.

Updated LatticeSC External Switching Characteristics with ispLEVER
6.1 SP1 results.
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Date Version Section Change Summary
December 2011 02.4 DC and Switching  |Updated JTAG Port Timing Specifications table.
Characteristics
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