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Figure 2-3. Slice Diagram
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Table 2-1. Slice Signal Descriptions
Function Type Signal Names Description
Input Data signal A0, B0, CO, DO |Inputs to LUT4
Input Data signal A1, B1, C1, D1 |Inputs to LUT4
Input Multi-purpose Mo Multipurpose Input
Input Multi-purpose M1 Multipurpose Input
Input Control signal CE Clock Enable
Input Control signal LSR Local Set/Reset
Input Control signal CLK System Clock
Input Inter-PFU signal FCI Fast Carry In'
Output Data signals FO, F1 LUT4 output register bypass signals
Output Data signals Qo, Q1 Register Outputs
Output Data signals OFX0 Output of a LUT5 MUX
Output Data signals OFX1 Output of a LUT6, LUT7, LUT8% MUX depending on the slice
Output Inter-PFU signal FCO For the right most PFU the fast carry chain output?

1. See Figure 2-2 for connection details.

2. Requires two PFUs.
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toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-9 illustrates
the DCS Block diagram.

Figure 2-9. DCS Block Diagram
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Figure 2-10 shows timing waveforms for one of the DCS operating modes. The DCS block can be programmed to
other modes. For more information on the DCS, please see details of additional technical documentation at the end
of this data sheet.

Figure 2-10. DCS Waveforms
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Clock Boosting

There are programmable delays available in the clock signal paths in the PFU, PIC and EBR blocks. These allow
setup and clock-to-output times to be traded to meet critical timing without slowing the system clock. If this feature
is enabled then the design tool automatically uses these delays to improve timing performance.

Global Set/Reset

There is a global set/reset (GSR) network on the device that is distributed to all FFs, PLLs, DLLs and other blocks
on the device. This GSR network can operate in two modes:

a) asynchronous - no clock is required to get into or out of the reset state.

b) synchronous - The global GSR net is synchronized to a user selected clock. In this mode it continues to be
asynchronous to get into the reset state, but is synchronous to get out of the reset state. This allows all reg-
isters on the device to become operational in the same clock period. The synchronous GSR goes out of
reset in two cycles from the clock edge where the setup time of the FF was met (not from the GSR being
released).

sysCLOCK Phase Locked Loops (PLLSs)

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated
with it: input clock divider, feedback divider and two clock output dividers. The input divider is used to divide the
input clock signal, while the feedback divider is used to multiply the input clock signal.
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Figure 2-17. PIC Diagram
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*AlL only on A or C pads located on the left, right and bottom of the device.

The A/B PIOs on the left and the right of the device can be paired to form a differentiated driver. The A/B and C/D
P1Os on all sides of the device can be paired to form differential receivers. Either A or C PIOs on all sides except
the one on top also provide a connection to an adaptive input logic capability that facilitates the implementation of
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Figure 2-21. Input DDR/Shift Register Block
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Output Register Block

The output register block provides the ability to register signals from the core of the device before they are passed
to the PURESPEED 1/O buffers. The block contains a register for SDR operation and a group of registers for DDR
and shift register operation. The output signal (DO) can be derived directly from one of the inputs (bypass mode),
the SDR register or the DDR/shift register block. Figure 2-22 shows the diagram of the Output Register Block.

Output SDR Register/Latch Block

The SDR register operates on the positive edge of the high-speed clock. It has clock enable that is driven by the
clock enable output signal generated by the control MUX. In addition it has a variety of programmable options for
set/reset including, set or reset, asynchronous or synchronous Local Set Reset LSR (LSR has precedence over
CE) and Global Set Reset GSR enable or disable. The register LSR input is driven from LSRO, which is generated
from the PI1O control MUX. The GSR inputs is driven from the GSR output of the P1O control MUX, which allows the
global set-reset to be disabled on a PIO basis.

Output DDR/Shift Block

The DDR/Shift block contains registers and associated logic that support DDR and shift register functions using the
high-speed clock and the associated transfer from the low-speed clock domain. It functions as a gearbox allowing
low-speed parallel data from the FPGA fabric be output as a higher speed serial stream. Each PIO supports DDR
and x2 shift functions. If desired PIOs A and B or C and D can be combined to form x4 shift functions. Figure 2-22
shows a simplified block diagram of the shift register block.
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3. Bottom Side (Banks 4 and 5)
These buffers can support LVCMOS standards up to 3.3V, including PCI33, PCI-X33 and SSTL-33. Differential
receivers are provided on all PIO pairs but true HLVDS and RSDS differential drivers are not available. Adap-
tive input logic is available on P1Os A or C.

Table 2-8 lists the standards supported by each side.

Table 2-8. /0 Standards Supported by Different Banks

Top Side Right Side Bottom Side Left Side
Description Banks 1 Banks 2-3 Banks 4-5 Banks 6-7
I/O Buffer Type Single-ended, Single-ended, Differen- |Single-ended, Single-ended, Differen-
Differential Receiver tial Receiver and Driver |Differential Receiver tial Receiver and Driver
Output Standards LVTTL LVCMOS25 LVTTL LVCMOS25
Supported LVCMOSS33 LVCMOS18 LVCMOSS33 LVCMOS18
LVCMOS25 LVCMOS15 LVCMOS25 LVCMOS15
LVCMOS18 LVCMOS12 LVCMOS18 LVCMOS12
LVCMOS15 SSTL18_I, 1l LVCMOS15 SSTL18_I, 1l
LVCMOS12 SSTL25_ |, 1l LVCMOS12 SSTL25_ 1, 1l
SSTL18_I, I HSTL15_L1II SSTL18_I, 1l HSTL15_L1II
SSTL25_ 1, 1l HSTL18_L,ILII SSTL25_ I, 1l HSTL18_L,ILIN
SSTL33_1, 1l PCIX15 SSTL33_ 1, 1l PCIX15
HSTL15_L, I, 111, 1V SSTL18D_I, Il HSTL15_I, 11, 111, 1V SSTL18D_I, i
HSTL18_I, L1, V! SSTL25D_1, Il HSTL18_I, 1LY, V! SSTL25D_I, i
SSTL18D_I, Il HSTL15D_I, Il SSTL18D_I, i HSTL15D_I, Il
SSTL25D_1, I HSTL18D_I, Il SSTL25D_1, i HSTL18D_I, Il
SSTL33D_I, Il LVDS/RSDS SSTL33D_I, i LVDS/RSDS
HSTL15D_I, Il Mini-LVDS HSTL15D_I, Il Mini-LVDS
HSTL18D_I, Il MLVDS/BLVDS HSTL18D_I, Il MLVDS/BLVDS
PCI33 GTL? GTL+2 PCI33 GTL? GTL+2
PCIX15 PCIX15
PCIX33 PCIX33
AGP1X33 AGP1X33
AGP2X33 AGP2X33
MLVDS/BLVDS MLVDS/BLVDS
GTL?, GTL+2 GTL? GTL+2
Input Standards Single-ended, Single-ended, Single-ended, Single-ended,
Supported Differential Differential Differential Differential
Clock Inputs Single-ended, Single-ended, Single-ended, Single-ended,
Differential Differential Differential Differential
Differential Output LVDS/MLVDS/BLVDS/ |MLVDS/BLVDS/ LVDS/MLVDS/BLVDS/ |MLVDS/BLVDS/
Support via Emulation |LVPECL LVPECL LVPECL LVPECL
AIL Support No Yes Yes Yes
1. Input only.

2. Input only. Outputs supported by bussing multiple outputs together.

Supported Standards

The LatticeSC PURESPEED I/O buffer supports both single-ended and differential standards. Single-ended stan-
dards can be further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVC-
MOS 12, 15, 18, 25 and 33 standards. In the LVCMOS and LVTTL modes, the buffer has individually configurable
options for drive strength, termination resistance, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper
latch) and open drain. Other single-ended standards supported include SSTL, HSTL, GTL (input only), GTL+ (input
only), PCI33, PCIX33, PCIX15, AGP-1X33 and AGP-2X33. Differential standards supported include LVDS, RSDS,
BLVDS, MLVDS, LVPECL, differential SSTL and differential HSTL. Tables 12 and 13 show the I/O standards
(together with their supply and reference voltages) supported by the LatticeSC devices. The tables also provide the
available internal termination schemes. For further information on utilizing the PURESPEED I/O buffer to support a
variety of standards please see details of additional technical documentation at the end of this data sheet.
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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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Figure 3-12. Waveforms First Read after Full Flag

© \ \ \

!

: | _Last Wiite (FIEO_FULL) _ ’:

WCLK

1
Utsur !t

f

FF (flag)

I
I
I
I
]
! o skew
I

1
tco h—7/
1
1 '

Figure 3-13. Waveform First Write after Empty Flag
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Pin Information Summary (Cont.)

1152 fcBGA 1704 fcBGA
Pin Type LFSC/M40 | LFSC/M80 |LFSC/M115| LFSC/M80 |LFSC/M115
Single Ended User I/0 604 660 660 904 942
Differential Pair User I/0 302 330 330 452 470
LVDS Output Pairs 78 102 102 114 132
. . Dedicated 11 11 11 11 11
Configuration
Muxes/MPI sysBus 72 72 72 72 72
JTAG (excluding VCCJ) 4 4 4 4 4
Dedicated Pins 4 4 4 4 4
VCC 44 44 44 76 76
VCC12 52 52 52 88 88
VCCAUX 38 38 38 52 52
Bank 1 10 10 10 10 10
Bank 2 9 9 9 12 12
Bank 3 12 12 12 14 14
VCCIO Bank 4 12 12 12 14 14
Bank 5 12 12 12 14 14
Bank 6 12 12 12 14 14
Bank 7 9 9 9 12 12
Bank 2 3 3 3 4 4
Bank 3 3 3 3 4 4
Bank 4 3 3 3 5 5
VTT
Bank 5 3 3 3 5 5
Bank 6 3 3 3 4 4
Bank 7 3 3 3 4 4
GND 130 130 130 184 184
NC 62 6 6 52 14
Bank 1 80/40 80/40 80/40 80/40 80/40
Bank 2 60/30 76/38 76/38 96/48 103/51
) Bank 3 96/48 108/54 108/54 132/66 144/72
S'i;}g'reerﬁ{;‘f‘f%upsgé ank Bank 4 106/53 106/53 106/53 184/92 184/92
Bank 5 106/53 106/53 106/53 184/92 184/92
Bank 6 96/48 108/54 108/54 132/66 144/72
Bank 7 60/30 76/38 76/38 96/48 103/51
Bank 2 15 21 21 24 27
. Bank 3 24 30 30 33 39
LVDS Output Pairs Per Bank
Bank 6 24 30 30 33 39
Bank 7 15 21 21 24 27
VCCJ 1 1 1 1 1
SERDES (signal + power supply) 108 108 108 212 212
Total 1152 1152 1152 1704 1704
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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/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"? (Cont.)

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
AD29 PL60D 6 PL84D 6
AE31 PL61A 6 PL85A 6
AF31 PL61B 6 PL85B 6
AF30 PL61C 6 PL85C 6
AF29 PL61D 6 PL85D 6
AH33 PL62A 6 PL86A 6
AJ33 PL62B 6 PL86B 6
AC28 PL62C 6 PL86C 6
AD28 PL62D 6 PL86D 6
AH32 PL65A 6 PL89A 6
AJ32 PL65B 6 PL89B 6
AD27 PL65C 6 PL89C 6
AE27 PL65D 6 VREF2_6 PL89D 6 VREF2_6
AG34 PL66A 6 PL90A 6
AH34 PL66B 6 PL90B 6
AC26 PL66C 6 PL90C 6
AB26 PL66D 6 PL90D 6
AK33 PL67A 6 PL91A 6
AL33 PL67B 6 PL91B 6
AG30 PL67C 6 PL91C 6
AH30 PL67D 6 PL91D 6
AL34 PL69A 6 PL93A 6
AM34 PL69B 6 PL93B 6
AJ30 PL69C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F PL93C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F
AK30 PL69D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F PL93D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F
AJ31 PL70A 6 PL94A 6
AH31 PL70B 6 PL94B 6
AD26 PL70C 6 PL94C 6
AD25 PL70D 6 PL94D 6
AL32 PL71A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E PL95A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E
AL31 PL71B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E PL95B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E
AG29 PL71C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A PL95C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A
AG28 PL71D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A PL95D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A
AF28 XRES - XRES -
AF27 TEMP 6 TEMP 6
AM33 PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B
AN33 PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B
AH29 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D
AJ29 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D
AM32 PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C
AM31 PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C
AG27 PB4C 5 PB4C 5
AG26 PB4D 5 PB4D 5
AL29 PB5A 5 PB5A 5
AL28 PB5B 5 PB5B 5
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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

C32 VCCi12 - VCCi12 -
E34 NC - PL22A 7
F34 NC - PL22B 7
F33 NC - PL24A 7
G33 NC - PL24B 7
K30 NC - PL25A 7
L30 NC - PL25B 7
G34 NC - PL26A 7
H34 NC - PL26B 7
M32 NC - PL39A 7
N32 NC - PL39B 7
P28 NC - PL39C 7
R28 NC - PL39D 7
J34 NC - PL41A 7
K34 NC - PL41B 7
P30 NC - PL41C 7
R30 NC - PL41D 7
W34 NC - PL59A 6
Y34 NC - PL59B 6
W32 NC - PL61A 6
Y32 NC - PL61B 6
AA34 NC - PL64A 6
AB34 NC - PL64B 6
AC34 NC - PL67A 6
AD34 NC - PL67B 6
Y30 NC - PL68A 6
AA30 NC - PL68B 6
AB33 NC - PL69A 6
AC33 NC - PL69B 6
AC2 NC - PR69B 3
AB2 NC - PR69A 3
AA5 NC - PR68B 3
Y5 NC - PR68A 3
AD1 NC - PR67B 3
ACA1 NC - PR67A 3
AB1 NC - PR64B 3
AA1 NC - PR64A 3
Y3 NC - PR61B 3
W3 NC - PR61A 3
Y1 NC - PR59B 3
W1 NC - PR59A 3
R5 NC - PR41D 2
P5 NC - PR41C 2
K1 NC - PR41B 2
J1 NC - PR41A 2
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Lattice Semiconductor

Pinout Information

LatticeSC/M Family Data Sheet

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

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
AB15 VCCi12 - VCC12 -
AB20 VCC12 - VCC12 -
N15 VCC12 - VCCi12 -
N20 VCC12 - VCCi12 -
R13 VCCi12 - VCCi12 -
R22 VCCi12 - VCC12 -
Y13 VCC12 - VCC12 -
Y22 VCC12 - VCC12 -
AA12 VCCAUX - VCCAUX -
AA23 VCCAUX - VCCAUX -
AB12 VCCAUX - VCCAUX -
AB16 VCCAUX - VCCAUX -
AB17 VCCAUX - VCCAUX -
AB18 VCCAUX - VCCAUX -
AB19 VCCAUX - VCCAUX -
AB23 VCCAUX - VCCAUX -
AC12 VCCAUX - VCCAUX -
AC13 VCCAUX - VCCAUX -
Y19 GND - GND -
AC14 VCCAUX - VCCAUX -
AC17 VCCAUX - VCCAUX -
AC21 VCCAUX - VCCAUX -
AC22 VCCAUX - VCCAUX -
AC23 VCCAUX - VCCAUX -
M13 VCCAUX - VCCAUX -
M14 VCCAUX - VCCAUX -
M18 VCCAUX - VCCAUX -
M21 VCCAUX - VCCAUX -
M22 VCCAUX - VCCAUX -
N12 VCCAUX - VCCAUX -
N16 VCCAUX - VCCAUX -
N17 VCCAUX - VCCAUX -
N18 VCCAUX - VCCAUX -
N19 VCCAUX - VCCAUX -
N23 VCCAUX - VCCAUX -
P12 VCCAUX - VCCAUX -
P23 VCCAUX - VCCAUX -
T13 VCCAUX - VCCAUX -
T22 VCCAUX - VCCAUX -
ui2 VCCAUX - VCCAUX -
U13 VCCAUX - VCCAUX -
u22 VCCAUX - VCCAUX -
V13 VCCAUX - VCCAUX -
V22 VCCAUX - VCCAUX -
V23 VCCAUX - VCCAUX -
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Lattice Semiconductor

Pinout Information

LatticeSC/M Family Data Sheet

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

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
AC19 VTT_5 5 VTT_5 5
AC20 VTT_5 5 VTT_5 5
AD22 VTT_5 5 VTT_5 5
AB24 VTT_6 6 VTT_6 6
w23 VTT_6 6 VTT_6 6
Y23 VTT_6 6 VTT_6 6
N24 VTT_7 7 VTT_7 7
R23 VTT_7 7 VTT_7 7
T23 VTT_7 7 VTT_7 7
M12 VDDAX25_R - VDDAX25_R -
M23 VDDAX25_L - VDDAX25_L -
Y16 GND - GND -
Y14 GND - GND -
N21 VCC12 - VCC12 -
P22 VCC12 - VCC12 -
AA22 VCCi12 - VCCi12 -
AB21 VCCi12 - VCCi12 -
AB14 VCCi12 - VCC12 -
AA13 VCC12 - VCC12 -
P13 VCC12 - VCC12 -
N14 VCC12 - VCCi12 -
G26 NC - NC -
G9 NC - NC -
J12 NC - NC -
H12 NC - NC -
H23 NC - NC -
J23 NC - NC -

1. Differential pair grouping within a PCl is A (True) and B (complement) and C (True) and D (Complement).
2. The LatticeSC/M40 and LatticeSC/M80 in an 1152-pin package support a 32-bit MPI interface.
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Pinout Information
Lattice Semiconductor LatticeSC/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 -
ci18 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 VCCIOS -
AC10 VCCIO3 -
AD4 VCCIO3 -
AE6 VCCIOS -
AG3 VCCIO3 -
AK4 VCCIO3 -
T7 VCCIOS -
U3 VCCIO3 -
V4 VCCIO3 -
W6 VCCIOS -
Y10 VCCIO3 -
AD12 VCCIO4 -
AF15 VCCIO4 -
AF9 VCCIO4 -
AH10 VCCIO4 -
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Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

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

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

AE1 PR74A 3 PR88A 3
AF12 PR73D 3 PR87D 3
AE12 PR73C 3 PR87C 3
AF2 PR73B 3 PR87B 3
AE2 PR73A 3 PR87A 3
AF11 PR72D 3 PR86D 3
AE11 PR72C 3 PR86C 3
AF5 PR72B 3 PR86B 3
AE5 PR72A 3 PR86A 3
AF10 PR69D 3 PR83D 3
AE10 PR69C 3 PR83C 3
AD1 PR69B 3 PR83B 3
AC1 PR69A 3 PR83A 3
AF9 PR68D 3 PR82D 3
AE9 PR68C 3 PR82C 3
AD2 PR68B 3 PR82B 3
AC2 PR68A 3 PR82A 3
AF6 PR67D 3 PR81D 3
AE6 PR67C 3 PR81C 3
AD3 PR67B 3 PR81B 3
AC3 PR67A 3 PR81A 3
AES8 PR65D 3 PR79D 3
AD8 PR65C 3 PR79C 3
AD4 PR65B 3 PR79B 3
AC4 PR65A 3 PR79A 3
AE7 PR64D 3 PR78D 3
AD7 PR64C 3 PR78C 3
AD5 PR64B 3 PR78B 3
AC5 PR64A 3 PR78A 3
AD6 PR63D 3 PR77D 3
AC6 PR63C 3 PR77C 3
AB1 PR63B 3 PR77B 3
AA1 PR63A 3 PR77A 3
AD9 PR61D 3 PR75D 3
AC9 PR61C 3 PR75C 3
AB2 PR61B 3 PR75B 3
AA2 PR61A 3 PR75A 3
AD14 PR60D 3 PR74D 3
AC14 PR60C 3 PR74C 3
AB5 PR60B 3 PR74B 3
AA5 PR60A 3 PR74A 3
AD10 PR59D 3 PR73D 3
AC10 PR59C 3 PR73C 3
Y1 PR59B 3 PR73B 3
Wi PR59A 3 PR73A 3
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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
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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Pinout Information

Lattice Semiconductor LatticeSC/M Family Data Sheet

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

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

K14 VCC12 - VCC12 -

H11 B_VDDIB2_R - B_VDDIB2_R -

D8 B_HDINP2_R - PCS3E1CH2INP B_HDINP2_R - PCS3E1CH2INP
E8 B_HDINN2_R - PCS3E1CH2INN B_HDINN2_R - PCS3E1CH2INN
G5 VCCi12 - VCCi12 -

B9 B_HDOUTP2_R - PCS 3E1 CH2 OUT P B_HDOUTP2_R - PCS 3E1 CH2 OUT P
L12 B_VDDOB2_R - B_VDDOB2_R -

A9 B_HDOUTN2_R - PCS 3E1 CH2 OUTN B_HDOUTN2_R - PCS 3E1 CH2OUTN
C5 B_VDDOB3_R - B_VDDOB3_R -

A10 |B_HDOUTN3_R - PCS 3E1 CH3 OUT N B_HDOUTNS_R - PCS 3E1 CH3 OUTN
H5 VCCi12 - VCCi12 -

B10 |B_HDOUTP3_R - PCS 3E1 CH3 OUT P B_HDOUTP3_R - PCS 3E1 CH3 OUT P
E9 B_HDINN3_R - PCS3E1 CH3INN B_HDINN3_R - PCS3E1 CH3INN
D9 B_HDINP3_R - PCS3E1 CH3INP B_HDINP3_R - PCS3E1 CH3INP
J13 VCC12 - VCC12 -

H12 B_VDDIB3_R - B_VDDIB3_R -

J12 VCCi12 - VCCi12 -
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 VCCi12 - VCCi12 -

B11 |C_HDOUTPO_R - PCS 3E2 CHO OUT P C_HDOUTPO_R - PCS3E2CHOOUTP
M12 C_VvDDOBO_R - C_VDDOBO_R -

A11  |C_HDOUTNO_R - PCS 3E2 CH O OUT N C_HDOUTNO_R - PCS 3E2 CHO OUT N
L11 C_VDDOB1_R - C_VDDOB1_R -

A12 |C_HDOUTN1_R - PCS 3E2 CH 1 OUT N C_HDOUTN1_R - PCS3E2 CH 1 OUTN
K11 VCC12 - VCC12 -

B12 |C_HDOUTP1_R - PCS 3E2CH 1 OUT P C_HDOUTP1_R - PCS 3E2CH 1 OUT P
E11 C_HDINN1_R - PCS3E2CH1INN C_HDINN1_R - PCS3E2CH1INN
D11 C_HDINP1_R - PCS3E2CH1INP C_HDINP1_R - PCS3E2CH1INP
H13 VCCi12 - VCCi12 -

cé C_VDDIB1_R - C_VDDIB1_R -

H15 VCCi12 - VCC12 -
G13 C_VDDIB2_R - C_VvDDIB2_R -

D12 C_HDINP2_R - PCS3E2CH2INP C_HDINP2_R - PCS3E2CH2INP
E12 C_HDINN2_R - PCS3E2CH2INN C_HDINN2_R - PCS3E2CH2INN
J9 VCCi12 - VCCi12 -

B13 |C_HDOUTP2_R - PCS 3E2 CH2 OUT P C_HDOUTP2_R - PCS 3E2 CH2 OUT P
K10 C_vDDOB2_R - C_VDDOB2_R -

A13 |C_HDOUTN2_R - PCS 3E2 CH2 OUT N C_HDOUTN2_R - PCS3E2 CH2 OUTN
J10 C_VDDOB3_R - C_VDDOB3_R -

A14 | C_HDOUTN3_R - PCS 3E2 CH 3 OUT N C_HDOUTNS3_R - PCS 3E2 CH3 OUTN




Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

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

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

AC24 GND - GND -
AC26 GND - GND -
AC35 GND - GND -
AC8 GND - GND -
AD12 GND - GND -
AD16 GND - GND -
AD18 GND - GND -
AD20 GND - GND -
AD23 GND - GND -
AD25 GND - GND -
AD27 GND - GND -
AD31 GND - GND -
AE17 GND - GND -
AE19 GND - GND -
AE24 GND - GND -
AE26 GND - GND -
AE3 GND - GND -
AE39 GND - GND -
AF18 GND - GND -
AF20 GND - GND -
AF23 GND - GND -
AF25 GND - GND -
AF36 GND - GND -
AF7 GND - GND -
AG11 GND - GND -
AG16 GND - GND -
AG19 GND - GND -
AG24 GND - GND -
AG27 GND - GND -
AG32 GND - GND -
AH15 GND - GND -
AH28 GND - GND -
AH4 GND - GND -
AH40 GND - GND -
AJ35 GND - GND -
AJ8 GND - GND -
AK12 GND - GND -
AK31 GND - GND -
AL13 GND - GND -
AL19 GND - GND -
AL24 GND - GND -
AL3 GND - GND -
AL30 GND - GND -
AL39 GND - GND -
AM16 GND - GND -
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Ordering Information

Lattice Semiconductor LatticeSC/M Family Data Sheet

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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