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Features

High Performance FPGA Fabric
e 15K to 115K four input Look-up Tables (LUT4s)
* 139 t0 942 I/Os
* 700MHz global clock; 1GHz edge clocks

4 to 32 High Speed SERDES and flexiPCS™
(per Device)
* Performance ranging from 600Mbps to 3.8Gbps
¢ Excellent Rx jitter tolerance (0.8Ul at
3.125Gbps)
Low Tx jitter (0.25Ul typical at 3.125Gbps)
* Built-in Pre-emphasis and equalization
e Low power (typically 105mW per channel)

* Embedded Physical Coding Sublayer (PCS)
provides pre-engineered implementation for the
following standards:

— GbE, XAUI, PCI Express, SONET, Serial Rapi-
dlO, 1G Fibre Channel, 2G Fibre Channel

2Gbps High Performance PURESPEED™ I/O
e Supports the following performance bandwidths

— Differential 1/0 up to 2Gbps DDR
(1GHz Clock)

— Single-ended memory interfaces up to
800Mbps

* 144 Tap programmable Input Delay (INDEL)
block on every 1/0 dynamically aligns data to
clock for robust performance

— Dynamic bit Adaptive Input Logic (AIL) mon-
itoring and control circuitry per pin that auto-
matically ensures proper set-up and hold

— Dynamic bus: uses control bus from DLL
— Static per bit
¢ Electrical standards supported:
LVCMOS 3.3/2.5/1.8/1.5/1.2, LVTTL
SSTL 3/2/18 1, II; HSTL 18/15 1, 1l
PCI, PCI-X

LVDS, Mini-LVDS, Bus-LVDS, MLVDS,
LVPECL, RSDS

* Programmable On Die Termination (ODT)

— Includes Thevenin Equivalent and low
power VT termination options

B Memory Intensive FPGA

* sysMEM™ embedded Block RAM

1 to 7.8 Mbits memory

True Dual Port/Pseudo Dual Port/Single
Port

Dedicated FIFO logic for all block RAM
500MHz performance
» Additional 240K to 1.8Mbits distributed RAM

B sysCLOCK™ Network

» Eight analog PLLs per device
— Frequency range from 15MHz to 1GHz
— Spread spectrum support
* 12 DLLs per device with direct control of 1/0
delay
— Frequency range from 100MHz to 700MHz
» Extensive clocking network
— 700MHz primary and 325 MHz secondary
clocks
— 1GHz 1/0-connected edge clocks
* Precision Clock Divider
— Phase matched x2 and x4 division of incom-
ing clocks
* Dynamic Clock Select (DCS)
— Glitch free clock MUX

Masked Array for Cost Optimization
(MACO™) Blocks
* On-chip structured ASIC Blocks provide pre-
engineered IP for low power, low cost system
level integration

High Performance System Bus
» Ties FPGA elements together with a standard
bus framework

— Connects to peripheral user interfaces for
run-time dynamic configuration

System Level Support
e |EEE standard 1149.1 Boundary Scan, plus
ispTRACY™ internal logic analyzer

» |EEE Standard 1532 in-system configuration
* 1.2V and 1.0V operation

* Onboard oscillator for initialization and general
use

* Embedded PowerPC microprocessor interface

* Low cost wire-bond and high pin count flip-chip
packaging

* Low cost SPI Flash RAM configuration

© 2010 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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Figure 2-27. Output Termination Schemes
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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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PURESPEED I/O Recommended Operating Conditions

Veeio (V) VRer (V)

Standard Min. Typ. Max. Min. Typ. Max.
LVCMOS 33 3.135 3.3 3.465 — — —
LVCMOS 25 2.375 2.5 2.625 — — —
LVCMOS 18 1.71 1.8 1.89 — — —
LVCMOS 15 1.425 1.5 1.575 — — —
LVCMOS 12 1.14 1.2 1.26 — — —
LVTTL 3.135 3.3 3.465 — — —
PCI33 3.135 3.3 3.465 — — —
PCIX33 3.135 3.3 3.465 — — —
PCIX15 1.425 1.5 1.575 0.49Vccio 0.5Vccio 0.51Vecio
AGP1X33 3.135 3.3 3.465 — — —
AGP2X33 3.135 3.3 3.465 0.39Vccio 0.4Vecio 0.41Vccio
SSTL18_I, I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_|, I 2.375 25 2.625 1.15 1.25 1.35
SSTL33_I, I 3.135 3.3 3.465 1.3 1.5 1.7
HSTL15_I, 1B 1.425 1.5 1.575 0.68 0.75 0.9
HSTL15_llI"3 and IV"3 1.425 1.5 1.575 0.68 0.9 0.9
HSTL 18_I5, II® 1.71 1.8 1.89 0.816 0.9 1.08
HSTL 18_111"3, Iv"3 1.71 1.8 1.89 0.816 1.08 1.08
GTL12"3, GTLPLUS15"3 — — — 0.882 1.0 1.122
LVDS — — — — — —
Mini-LVDS — — — — — —
RSDS — — — — — —
LVPECLSS3 (outputs)? 3.135 3.3 3.465 — — —
LVPECL33 (inputs)®* — <25 — — — —
BLVDS25%° 2.375 25 2.625 — — —
MLVDS25%3 2.375 2.5 2.625 — — —
SSTL18D_I3, 118 1.71 1.8 1.89 — — —
SSTL25D_I3, 118 2.375 25 2.625 — — —
SSTL33D_I, II° 3.135 3.3 3.465 — — —
HSTL15D_I3, II® 1.425 1.5 1.575 — — —
HSTL18D_I3, II® 1.71 1.8 1.89 — — —
1. Input only.

2. Inputs on chip. Outputs are implemented with the addition of external resisters.
3. Input for this standard does not depend on the value of V¢g)o.
4. Inputs for this standard cannot be in 3.3V VCCIO banks (< 2.5V only).
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LVPECL

The LatticeSC devices support differential LVPECL standard. This standard is emulated using controlled imped-
ance complementary LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The
scheme shown in Figure 3-3 is one possible solution for point-to-point signals.

Figure 3-3. Differential LVPECL
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~16 ohms Transmission line, Zo = 100 ohm differential

ON-chip OFF-chip

Table 3-3. LVPECL DC Conditions?

Over Recommended Operating Conditions

Symbol Description Nominal Units
Zout Output impedance 16 ohm
Rs Driver series resistor 85 ohm
Rp Driver parallel resistor 150 ohm
Rt Receiver termination 100 ohm
VoH Output high voltage 2.03 \
VoL Output low voltage 1.27 \
Vob Output differential voltage 0.76 \'%
Vem Output common mode voltage 1.65 \Y
ZBacK Back impedance 86 ohm
Ibc DC output current 12.6 mA

1. For input buffer, see LVDS table.

For further information on LVPECL, BLVDS, MLVDS and other differential interfaces please see details of additional
technical documentation at the end of this data sheet.

On-die Differential Common Mode Termination

Symbol Description Min. Typ. Max. | Units
Cemt Capacitance Vgt to GND — 40 — pF
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Pin Information Summary

256 fpBGA 900 fpBGA 1020 fcBGA
Pin Type LFSC/M15 | LFSC/M15 | LFSC/M25 | LFSC/M25 | LFSC/M40
Single Ended User I/0 139 300 378 476 562
Differential Pair User I/O 60 141 182 235 277
LVDS Output Pairs 22 44 60 60 78
. . Dedicated 9 11 11 11 11
Configuration
Muxes/MPI sysBus 0 55 55 55 72
JTAG (excluding VCCJ) 4 4 4 4 4
Dedicated Pins 2 4 4 4 4
VCC 10 46 46 40 40
VCC12 10 35 35 36 36
VCCAUX 10 36 36 32 32
Bank 1 3 18 18 10 10
Bank 2 2 14 14 8 8
Bank 3 2 15 15 10 10
VCCIO Bank 4 3 15 15 10 10
Bank 5 3 15 15 10 10
Bank 6 2 15 15 10 10
Bank 7 2 16 16 8 8
Bank 2 0 2 2 2
Bank 3 0 3 3 3 3
Bank 4 0 3 3 3 3
VTT
Bank 5 0 3 3 3 3
Bank 6 0 3 3 3 3
Bank 7 0 2 2 2 2
GND 26 177 177 134 134
NC 0 102 24 92 6
Bank 1 21/8 63/30 63/30 68/32 68/32
Bank 2 15/7 26/13 30/15 34/17 54/27
_ Bank 3 19/8 43/20 62/29 84/42 94/47
S'i;}g'reer'ﬁirgﬁ%upsgéank Bank 4 25/11 50/22 66/32 84/41 99/48
Bank 5 25/11 49/23 65/32 88/44 99/49
Bank 6 19/8 43/20 62/29 84/42 94/47
Bank 7 15/7 26/13 30/15 34/17 54/27
Bank 2 5 7 9 9 15
. Bank 3 6 15 21 21 24
LVDS Output Pairs Per Bank
Bank 6 6 15 21 21 24
Bank 7 5 7 9 9 15
VCCJ 1 1 1 1
SERDES (signal + power supply) 28 60 60 108 108
Total 256 900 900 1020 1152
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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/M25, LFSC/M40 Logic Sign al Connections: 1020 fcBGA 2 (Cont.)

Ball LFSC/M25 LFSC/M40
Number Ball Function [VCCIO Bank Dual Function Ball Function VQCIO Bank Dual Function
AJ31 PB9A 5 PB9A 5
AH30 PB9B 5 PB9B 5
AM30 PB11A 5 PB11A 5
AM29 PB11B 5 PB11B 5
AH29 PB11C 5 PB11C 5
AH28 PB11D 5 PB11D 5
AJ27 PB12A 5 PB13A 5
AK27 PB12B 5 PB13B 5
AE22 PB12C 5 PB13C 5
AF23 PB12D 5 PB13D 5
AL28 PB13A 5 PB15A 5
AL27 PB13B 5 PB15B 5
AC21 PB13C 5 PB15C 5
AD21 PB13D 5 PB15D 5
AM28 PB15A 5 PB17A 5
AM27 PB15B 5 PB17B 5
AG23 PB15C 5 PB17C 5
AF22 PB15D 5 PB17D 5
AG26 PB16A 5 PB19A 5
AG25 PB16B 5 PB19B 5
AL26 PB17A 5 PB22A 5
AM26 PB17B 5 PB22B 5
AJ24 PB19A 5 PB25A 5
AK24 PB19B 5 PB25B 5
AE21 PB19C 5 PB25C 5
AE20 PB19D 5 PB25D 5
AJ22 PB20A 5 PCLKT5_3 PB30A 5 PCLKT5_3
AK22 PB20B 5 PCLKC5_3 PB30B 5 PCLKC5_3
AG22 PB20C 5 PCLKT5_4 PB30C 5 PCLKT5_4
AH22 PB20D 5 PCLKC5_4 PB30D 5 PCLKC5_4
AL23 PB21A 5 PCLKT5_5 PB31A 5 PCLKT5_5
AL22 PB21B 5 PCLKC5_5 PB31B 5 PCLKC5_5
AH23 PB21C 5 PB31C 5
AH24 PB21D 5 PB31D 5
AJ21 PB23A 5 PCLKT5_0 PB33A 5 PCLKT5_0
AK21 PB23B 5 PCLKC5_0 PB33B 5 PCLKC5_0
AE19 PB23C 5 PB33C 5
AF19 PB23D 5 VREF2_5 PB33D 5 VREF2_5
AM23 PB24A 5 PCLKT5_1 PB34A 5 PCLKT5_1
AM22 PB24B 5 PCLKC5_1 PB34B 5 PCLKC5_1
AH25 PB24C 5 PCLKT5_6 PB34C 5 PCLKT5_6
AH26 PB24D 5 PCLKC5_6 PB34D 5 PCLKC5_6
AL21 PB25A 5 PCLKT5_2 PB35A 5 PCLKT5_2
AL20 PB25B 5 PCLKC5_2 PB35B 5 PCLKC5_2
AG20 PB25C 5 PCLKT5_7 PB35C 5 PCLKT5_7
AG19 PB25D 5 PCLKC5_7 PB35D 5 PCLKC5_7
AJ19 PB28A 5 PB37A 5
AK19 PB28B 5 PB37B 5
AD18 PB28C 5 PB37C 5
AE18 PB28D 5 PB37D 5
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LFSC/M40, LFSC/M80 Logic Sign al Connections: 1152 fcBGA 2 (Cont.)

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
AD8 PR65C 3 PR89C 3
AJ3 PR65B 3 PR89B 3
AH3 PR65A 3 PR89A 3
AD7 PR62D 3 PR86D 3
AC7 PR62C 3 PR86C 3
AJ2 PR62B 3 PR86B 3
AH2 PR62A 3 PR86A 3
AF6 PR61D 3 PR85D 3
AF5 PR61C 3 PR85C 3
AF4 PR61B 3 PR85B 3
AE4 PR61A 3 PR85A 3
AD6 PR60D 3 PR84D 3
AC6 PR60C 3 PR84C 3
AG2 PR60B 3 PR84B 3
AF2 PR60A 3 PR84A 3
AC8 PR58D 3 PR82D 3
AB8 PR58C 3 PR82C 3
AK1 PR58B 3 PR82B 3
AJl PR58A 3 PR82A 3
AB10 PR57D 3 PR81D 3
AA10 PR57C 3 PR81C 3
AF3 PR57B 3 PR81B 3
AE3 PR57A 3 PR81A 3
AE5 PR56D 3 PR80D 3
AD5 PR56C 3 PR80C 3
AE2 PR56B 3 PR80B 3
AD2 PR56A 3 PR80A 3
AC5 PR53D 3 PR78D 3
AB5 PR53C 3 PR78C 3
AF1 PR53B 3 PR78B 3
AE1l PR53A 3 PR78A 3
AAll PR52D 3 PR77D 3
Y11 PR52C 3 PR77C 3
AC4 PR52B 3 PR77B 3
AB4 PR52A 3 PR77A 3
AA8 PR51D 3 DIFFR_3 PR76D 3 DIFFR_3
AA9 PR51C 3 PR76C 3
AC3 PR51B 3 PR76B 3
AB3 PR51A 3 PR76A 3
AA7 PR49D 3 PR65D 3
Y7 PR49C 3 PR65C 3
AA2 PR49B 3 PR65B 3
Y2 PR49A 3 PRG65A 3
AAB PR48D 3 PR63D 3
Y6 PR48C 3 PR63C 3
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LFSC/M40, LFSC/M80 Logic Sign al Connections: 1152 fcBGA 2 (Cont.)

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function

Cc2 VCCJ - VCCJ -

M9 TDO - TDO TDO - TDO

L9 T™MS - T™MS -

D1 TCK - TCK -

C1 TDI - TDI -

J8 PROGRAMN 1 PROGRAMN 1

K8 MPIIRQN 1 CFGIRQN/MPI_IRQ_N MPIIRQN 1 CFGIRQN/MPI_IRQ_N
B2 CCLK 1 CCLK 1

H9 RESP_URC - RESP_URC -

H10 VCC12 - VCC12 -

H8 A _REFCLKN_R - A _REFCLKN_R -

G8 A _REFCLKP_R - A _REFCLKP_R -

Cc3 VCC12 - VCC12 -

D3 A_VDDIBO_R - A_VDDIBO_R -

A3 A _HDINPO_R - PCS3EOCHOINP A_HDINPO_R - PCS3EOCHOINP
B3 A_HDINNO_R - PCS3EOCHOINN A_HDINNO_R - PCS3EOCHOINN
E5 VCC12 - VCC12 -

A4 A_HDOUTPO_R - PCS 3EO CHO OUT P A_HDOUTPO_R - PCS 3EO0 CHO OUT P
F6 A_VDDOBO_R - A_VDDOBO_R -

B4 |A_HDOUTNO_R - PCS 3EO CHO OUTN A_HDOUTNO_R - PCS 3EO CHO OUTN
F7 A_VDDOB1_R - A_VDDOB1_R -

B5 |A_HDOUTN1_R - PCS 3EOCH 1 OUTN A _HDOUTN1_R - PCS 3EOCH 1 OUTN
E6 VCC12 - VCC12 -

A5 A _HDOUTP1_R - PCS3E0CH 1 OUTP A_HDOUTP1_R - PCS3E0CH 1 OUTP
B6 A_HDINN1_R - PCS3EOCH1INN A_HDINN1_R - PCS3EOCH1INN
A6 A _HDINP1 R - PCS3EOCH1INP A_HDINP1 R - PCS3EOCH1INP
C6 VCC12 - VCC12 -

D4 A_VDDIB1_R - A_VDDIB1_R -

Cc7 VCC12 - VCC12 -

D5 A_VDDIB2_R - A_VDDIB2_R -

A7 A _HDINP2_R - PCS3EOCH2INP A_HDINP2_R - PCS3EOCH2INP
B7 A_HDINN2_R - PCS3EOCH2INN A_HDINN2_R - PCS3EOCH2INN
E7 VCC12 - VCC12 -

A8 A _HDOUTP2_R - PCS 3EO0CH 2 OUT P A _HDOUTP2_R - PCS 3EO CH 2 OUT P
F8 A_VDDOB2_R - A_VDDOB2_R -

B8 |A_HDOUTN2_R - PCS 3EO0 CH 2 OUTN A_HDOUTN2_R - PCS 3EO CH 2 OUTN
F9 A_VDDOB3_R - A_VDDOB3_R -

B9 |A_HDOUTN3 R - PCS 3EO0 CH 3 OUTN A _HDOUTN3_R - PCS 3EO CH3 OUTN
E8 VCC12 - VCC12 -

A9 A _HDOUTP3_R - PCS 3E0 CH 3 OUT P A _HDOUTP3_R - PCS 3E0 CH 3 OUT P
B10 A_HDINN3_R - PCS3EOCH3INN A_HDINN3_R - PCS3EOCH3INN
A10 A_HDINP3_R - PCS3EOCH3INP A_HDINP3_R - PCS3EOCH3INP
C10 VCC12 - VCC12 -

D6 A_VDDIB3_R - A _VDDIB3_R -
G10 VCC12 - VCC12 -
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LFSC/M115 Logic Signal Connections: 1152 fcBGA %2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

G27 A_REFCLKP_L -

H27 A_REFCLKN_L -

H25 VCC12 -

H26 RESP_ULC -

B33 RESETN 1

C34 TSALLN 1

D34 DONE 1

C33 INITN 1

J27 MO 1

K27 M1 1

M26 M2 1

L26 M3 1

F30 PL15A 7 ULC_PLLT_IN_A/ULC_PLLT _FB B
G30 PL15B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B
H28 PL15C 7

J28 PL15D 7

F31 PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D
G31 PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB D
N25 PL17C 7 ULC_PLLT IN_B/ULC_PLLT FB_A
P25 PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A
D33 PL18A 7 ULC_DLLT_IN_D/ULC_DLLT FB C
E33 PL18B 7 ULC DLLC_IN_D/ULC DLLC FB C
H29 PL18C 7

J29 PL18D 7 VREF2_7

F32 PL19A 7

G32 PL19B 7

P26 PL19C 7

N26 PL19D 7

H30 PL26A 7

J30 PL26B 7

L28 PL26C 7

M28 PL26D 7

J31 PL43A 7

K31 PL43B 7

L27 PL43C 7 VREF1_7

M27 PL43D 7 DIFFR_7

J32 PL45A 7

K32 PL45B 7

L29 PL45C 7

M29 PL45D 7

H33 PL47A 7

J33 PL47B 7

4-83



Pinout Information

Lattice Semiconductor LatticeS C/M Family Data Sheet
LFSC/M115 Logic Signal Connections: 1152 fcBGA 2
LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
L21 PT55D 1 A16/MPI_ADDR30
L20 PT55C 1 D13/MPI_DATA13
D20 PT55B 1 A15/MPI_ADDR29
E20 PT55A 1 A17/MPI_ADDR31
L19 PT54D 1 A19/MPI_TSIZ1
K19 PT54C 1 A20/MPI_BDIP
D21 PT54B 1 A18/MPI_TSIZ0
E21 PT54A 1 MPI_TEA
M20 PT51D 1 D14/MPI_DATA14
M19 PT51C 1 DP1/MPI_PAR1
F21 PT51B 1 A21/MPI_BURST
G21 PT51A 1 D15/MPI_DATA15
H24 B_REFCLKP_L -
J24 B_REFCLKN_L -
L22 VCC12 -
E26 B_VDDIB3_L -
G22 VCC12 -
E22 B_HDINP3_L - PCS361CH3INP
F22 B_HDINN3_L - PCS361CH3INN
A21 B_HDOUTP3_L - PCS 361 CH3 OUT P
L24 VCC12 -
B21 B_HDOUTN3_L - PCS 361 CH 3 OUT N
D22 B_VDDOB3_L -
B22 B_HDOUTN2_L - PCS 361 CH 2 OUT N
D23 B_VDDOB2_L -
A22 B_HDOUTP2_L - PCS 361 CH 2 OUT P
K24 VCC12 -
F23 B_HDINN2_L - PCS361CH2INN
E23 B_HDINP2_L - PCS361CH2INP
D26 B_VDDIB2_L -
G23 VCC12 -
D27 B_VDDIB1_L -
G24 VCC12 -
E24 B_HDINP1_L - PCS361CH1INP
F24 B_HDINN1_L - PCS361CH1INN
A23 B_HDOUTP1_L - PCS 361 CH 1 OUT P
L25 VCC12 -
B23 B_HDOUTN1_L - PCS 361 CH 1 OUTN
D24 B_VDDOB1_L -
B24 B_HDOUTNO_L - PCS 361 CH 0 OUT N
D25 B_VDDOBO_L -
A24 B_HDOUTPO_L - PCS 361 CH 0 OUT P
K25 VCC12 -
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Pinout Information

LatticeS C/M Family Data Sheet

LFSC/M115 Logic Signal Connections: 1152 fcBGA 2
LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
u22 VCCAUX -
V13 VCCAUX -
V22 VCCAUX -
V23 VCCAUX -
w13 VCCAUX -
w22 VCCAUX -
Y21 GND -
Y25 GND -
Cc18 VCCIO1 -
D17 VCCIO1 -
F16 VCCIO1 -
G19 VCCIO1 -
J20 VCCIO1 -
K12 VCCIO1 -
K15 VCCIO1 -
L23 VCCIO1 -
Y9 GND -
J9 VCCIO1 -
E3 VCCIO2 -
G6 VCCIO2 -
H4 VCCIO2 -
K7 VCCIO2 -
L3 VCCIO2 -
M11 VCCIO2 -
N6 VCCIO2 -
P4 VCCIO2 -
R9 VCCIO2 -
AA3 VCCIO3 -
AB7 VCCIO3 -
AC10 VCCIO3 -
AD4 VCCIO3 -
AE6 VCCIO3 -
AG3 VCCIO3 -
AK4 VCCIO3 -
T7 VCCIO3 -
u3 VCCIO3 -
\Z! VCCIO3 -
W6 VCCIO3 -
Y10 VCCIO3 -
AD12 VCCIO4 -
AF15 VCCIO4 -
AF9 VCCIO4 -
AH10 VCCIO4 -
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Pinout Information

LatticeS C/M Family Data Sheet

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 VCC12 -
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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LatticeS

Pinout Information
C/M Family Data Sheet

LFSC/M80, LFSC/M115 Logic Sign al Connections: 1704 fcBGA 2 (Cont.)

LFSC/M80 LFSC/M115
Ball Ball VCCIO Dual Ball VCCIO Dual
Number Function Bank Function Function Bank Function
AF40 PL76A 6 PL90A 6
AG40 PL76B 6 PL90B 6
AG36 PL76C 6 PL90C 6
AH36 PL76D 6 DIFFR_6 PL90D 6 DIFFR_6
AF39 PL77A 6 PL91A 6
AG39 PL77B 6 PL91B 6
AF29 pL77C 6 pL91C 6
AG29 PL77D 6 PL91D 6
AH42 PL78A 6 PL92A 6
AG42 PL78B 6 PL92B 6
AG35 PL78C 6 PL92C 6
AH35 PL78D 6 PL92D 6
AG41 PL80A 6 PL94A 6
AHA41 PL80B 6 PL94B 6
AG34 PL80C 6 PL94C 6
AH34 PL80D 6 PL94D 6
AJ42 PL81A 6 PL96A 6
AK42 PL81B 6 PL96B 6
AG33 pL81C 6 PL96C 6
AH33 PL81D 6 PL96D 6
AJ4l PL82A 6 PL98A 6
AK41 PL82B 6 PL98B 6
AJ37 pPL82C 6 PL98C 6
AK37 PL82D 6 PL98D 6
AJ40 PL84A 6 PL99A 6
AK40 PL84B 6 PL99B 6
AJ34 PL84C 6 PL99C 6
AK34 PL84D 6 PL99D 6
AJ38 PL85A 6 PL103A 6
AK38 PL85B 6 PL103B 6
AH32 PL85C 6 PL103C 6
AJ32 PL85D 6 PL103D 6
AL42 PL86A 6 PL104A 6
AM42 PL86B 6 PL104B 6
AK36 PL86C 6 PL104C 6
AL36 PL86D 6 PL104D 6
AL38 PL89A 6 PL107A 6
AM38 PL89B 6 PL107B 6
AJ33 PL89C 6 PL107C 6
AK33 PL89D 6 VREF2_6 PL107D 6 VREF2_6
AN42 PL90A 6 PL109A 6
AP42 PL90B 6 PL109B 6
AH31 PL90C 6 PL109C 6
AJ31 PL90D 6 PL109D 6
AN41 PL91A 6 PL112A 6
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Pinout Information

LatticeS C/M Family Data Sheet

LFSC/M80, LFSC/M115 Logic Sign al Connections: 1704 fcBGA 2 (Cont.)

LFSC/M80 LFSC/M115

Ball Ball VCCIO Dual Ball VCCIO Dual

Number Function Bank Function Function Bank Function
K14 VCC12 - VCC12 -
H11 B_VDDIB2_R - B_VDDIB2_R -
D8 B_HDINP2_R - PCS3E1CH2INP B_HDINP2_R - PCS3E1CHZ2INP
E8 B_HDINN2_R - PCS3E1CH2INN B_HDINN2_R - PCS3E1CH2INN
G5 VCC12 - VCC12 -
B9 B_HDOUTP2_R - PCS 3E1CH 2 OUT P B_HDOUTP2_R - PCS3E1CH2OUTP
L12 B_VDDOB2_R - B_VDDOB2_R -
A9 B_HDOUTN2_R - PCS3E1 CH2OUTN B_HDOUTN2_R - PCS3E1CH2OUTN
C5 B_VDDOB3_R - B_VDDOB3_R -
A10 |B_HDOUTN3_R - PCS3E1 CH3 OUTN B_HDOUTN3_R - PCS 3E1 CH3 OUTN
H5 VCC12 - VCC12 -
B10 |B_HDOUTP3_R - PCS 3E1 CH 3 OUT P B_HDOUTP3_R - PCS 3E1 CH 3 OUTP
E9 B_HDINN3_R - PCS3E1CH3INN B_HDINN3_R - PCS3E1CH3INN
D9 B_HDINP3_R - PCS3E1CH3INP B_HDINP3_R - PCS3E1CH3INP
J13 VCC12 - VCC12 -
H12 B_VDDIB3_R - B_VDDIB3_R -
Ji2 VCC12 - VCC12 -
M14 | B_REFCLKN_R - B_REFCLKN_R -
L14 |B_REFCLKP_R - B_REFCLKP_R -
J14 VCC12 - VCC12 -
G12 C_VDDIBO_R - C_VDDIBO_R -
D10 C_HDINPO_R - PCS3E2CHOINP C_HDINPO_R - PCS3E2CHOINP
E10 C_HDINNO_R - PCS3E2CHOINN C_HDINNO_R - PCS3E2CHOINN
H6 VCC12 - VCC12 -
B11 |C_HDOUTPO_R - PCS3E2CHOOUT P C_HDOUTPO_R - PCS3E2CHO OUTP
M12 C_VDDOBO_R - C_VDDOBO_R -
A1l |C_HDOUTNO_R - PCS3E2 CHOOUTN C_HDOUTNO_R - PCS3E2CHOOUTN
L11 C_VDDOB1_R - C_VDDOB1_R -
Al2 |C_HDOUTN1_R - PCS3E2CH 1 OUTN C_HDOUTN1_R - PCS3E2CH1OUTN
K11 VCC12 - VCC12 -
B12 |C_HDOUTP1_R - PCS3E2CH 10OUTP C_HDOUTP1_R - PCS3E2CH 1 0OUTP
E11 C_HDINN1_R - PCS3E2CH1INN C_HDINN1_R - PCS3E2CH1INN
D11 C_HDINP1_R - PCS3E2CH1INP C_HDINP1_R - PCS3E2CH1INP
H13 VCC12 - VCC12 -
C6 C_VDDIB1_R - C_VDDIB1_R -
H15 VCC12 - VCC12 -
G13 C_VDDIB2_R - C_VDDIB2_R -
D12 C_HDINP2_R - PCS3E2CH2INP C_HDINP2_R - PCS3E2CH2INP
E12 C_HDINN2_R - PCS3E2CH2INN C_HDINN2_R - PCS3E2CH2INN
J9 VCC12 - VCC12 -
B13 |C_HDOUTP2_R - PCS3E2CH 2 OUT P C_HDOUTP2_R - PCS3E2CH 2 OUT P
K10 C_VDDOB2_R - C_VDDOB2_R -
A13 |C_HDOUTN2_R - PCS3E2CH 2 OUTN C_HDOUTN2_R - PCS3E2CH2OUTN
J10 C_VDDOB3_R - C_VDDOB3_R -
Al4 |C_HDOUTN3_R - PCS 3E2 CH3 OUT N C_HDOUTN3_R - PCS3E2 CH3 OUTN
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Pinout Information

LatticeS C/M Family Data Sheet

LFSC/M80, LFSC/M115 Logic Sign al Connections: 1704 fcBGA 2 (Cont.)

LFSC/M80 LFSC/M115

Ball Ball VCCIO Dual Ball VCCIO Dual

Number Function Bank Function Function Bank Function
D32 C_HDINP1_L - PCS362CH1INP C_HDINP1_L - PCS362CH1INP
E32 C_HDINN1_L - PCS362CH1INN C_HDINN1_L - PCS362CH1INN
B31 |C_HDOUTP1_L - PCS 362 CH1OUTP C_HDOUTP1_L - PCS 362 CH1OUTP
K32 VCC12 - VCC12 -
A31 |C_HDOUTN1_L - PCS 362 CH 1 OUTN C_HDOUTN1_L - PCS 362 CH 1 OUTN
L32 C_VvDDOB1_L - C_VDDOB1_L -
A32 | C_HDOUTNO_L - PCS 362 CH O OUT N C_HDOUTNO_L - PCS 362 CHO OUTN
M31 C_VDDOBO_L - C_VDDOBO_L -
B32 | C_HDOUTPO_L - PCS 362 CH O OUT P C_HDOUTPO_L - PCS 362 CHO OUT P
H37 VCC12 - VCC12 -
E33 C_HDINNO_L - PCS362CHOINN C_HDINNO_L - PCS362CHOINN
D33 C_HDINPO_L - PCS362CHOINP C_HDINPO_L - PCS362CHOINP
G31 C_VDDIBO_L - C_VDDIBO_L -
J29 VCC12 - VCC12 -
L29 B_REFCLKP_L - B_REFCLKP_L -
M29 | B_REFCLKN_L - B_REFCLKN_L -
J31 VCC12 - VCC12 -
H31 B_VDDIB3 L - B_VDDIB3_L -
J30 VCC12 - VCC12 -
D34 B_HDINP3_L - PCS361CH3INP B_HDINP3_L - PCS361CH3INP
E34 B_HDINN3_L - PCS 361 CH3INN B_HDINN3_L - PCS 361 CH3INN
B33 | B_HDOUTP3_L - PCS 361 CH 3 OUT P B_HDOUTP3_L - PCS 361 CH 3 OUT P
H38 VCC12 - VCC12 -
A33 |B_HDOUTN3_L - PCS 361 CH 3 OUT N B_HDOUTN3_L - PCS 361 CH 3 OUTN
C38 B_VDDOB3_L - B_VDDOB3 L -
A34 | B_HDOUTN2_ L - PCS 361 CH 2 OUTN B_HDOUTN2_L - PCS 361 CH 2 OUTN
L31 B_VDDOB2_L - B_VDDOB2_L -
B34 | B_HDOUTP2_L - PCS 361 CH 2 OUT P B_HDOUTP2_L - PCS 361 CH 2 OUT P
G38 VCC12 - VCC12 -
E35 B_HDINN2_L - PCS361CH2INN B_HDINN2_L - PCS361CH2INN
D35 B_HDINP2_L - PCS361CH2INP B_HDINP2_L - PCS361CH2INP
H32 B_VDDIB2_L - B_VDDIB2_L -
K29 VCC12 - VCC12 -
K30 B_VDDIB1_L - B_VDDIB1_L -
F33 VCC12 - VCC12 -
D36 B_HDINP1_L - PCS361CH1INP B_HDINP1_L - PCS361CH1INP
E36 B_HDINN1_L - PCS361CH1INN B_HDINN1_L - PCS361CH1INN
B35 |B_HDOUTP1_L - PCS 361 CH 1 0OUTP B_HDOUTP1_L - PCS 361 CH1OUTP
L34 VCC12 - VCC12 -
A35 |B_HDOUTN1_L - PCS 361 CH 1 OUTN B_HDOUTN1_L - PCS 361 CH 1 OUTN
K35 B_VDDOB1_L - B_VDDOB1_L -
A36 |B_HDOUTNO_L - PCS 361 CH 0 OUT N B_HDOUTNO_L - PCS 361 CHO OUTN
G39 B_VDDOBO_L - B_VDDOBO_L -
B36 |B_HDOUTPO_L - PCS 361 CH O OUT P B_HDOUTPO_L - PCS 361 CHO OUT P
J35 VCC12 - VCC12 -
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Commercial, Cont.

Part Number Grade Package Balls Temp. L UTs (K)
LFSC3GA40E-7FFN1020C* -7 Lead-Free Organic fcBGA 1020 COM 40.4
LFSC3GA40E-6FFN1020C! -6 Lead-Free Organic fcBGA 1020 COM 40.4
LFSC3GA40E-5FFN1020C* -5 Lead-Free Organic fcBGA 1020 COM 40.4
LFSC3GA40E-7FFAN1020C -7 Lead-Free Organic fcBGA Revision 2 1020 COM 40.4
LFSC3GA40E-6FFAN1020C -6 Lead-Free Organic fcBGA Revision 2 1020 COM 40.4
LFSC3GA40E-5FFAN1020C -5 Lead-Free Organic fcBGA Revision 2 1020 COM 40.4
LFSC3GA40E-7FCN1152C? -7 Lead-Free Ceramic fcBGA 1152 COM 40.4
LFSC3GA40E-6FCN1152C? -6 Lead-Free Ceramic fcBGA 1152 COM 40.4
LFSC3GA40E-5FCN1152C? -5 Lead-Free Ceramic fcBGA 1152 COM 40.4
LFSC3GA40E-7FFN1152C -7 Lead-Free Organic fcBGA 1152 COM 40.4
LFSC3GA40E-6FFN1152C -6 Lead-Free Organic fcBGA 1152 COM 40.4
LFSC3GA40E-5FFN1152C -5 Lead-Free Organic fcBGA 1152 COM 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)
LFSCM3GA40EP1-7FFN1020C! -7 Organic fcBGA 1020 COM 40.4
LFSCM3GA40EP1-6FFN1020C! -6 Organic fcBGA 1020 COM 40.4
LFSCM3GA40EP1-5FFN1020C* -5 Organic fcBGA 1020 COM 40.4
LFSCM3GA40EP1-7FFAN1020C -7 Organic fcBGA Revision 2 1020 COM 40.4
LFSCM3GA40EP1-6FFAN1020C -6 Organic fcBGA Revision 2 1020 COM 40.4
LFSCM3GA40EP1-5FFAN1020C -5 Organic fcBGA Revision 2 1020 COM 40.4
LFSCM3GA40EP1-7FCN1152C? -7 Ceramic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-6FCN1152C? -6 Ceramic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-5FCN1152C? -5 Ceramic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-7FFN1152C -7 Organic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-6FFN1152C -6 Organic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-5FFN1152C -5 Organic fcBGA 1152 COM 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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