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PFU Blocks

The core of the LatticeSC devices consists of PFU blocks. The PFUs can be programmed to perform Logic, Arith-
metic, Distributed RAM and Distributed ROM functions.

Each PFU block consists of four interconnected slices, numbered 0-3 as shown in Figure 2-2. All the interconnec-
tions to and from PFU blocks are from routing. There are 53 inputs and 25 outputs associated with each PFU block.

Figure 2-2. PFU Diagram

From

W

TR A

D D D D D D D D
FF/ FF/ FF/ FF/ FF/ FF/ FF/ FF/
Latch Latch Latch Latch Latch Latch Latch Latch
lme e F el F—— bl === F = el e ——=F == -4 == F == -} - = 1
v v v v v v v v
To

— Routing —

Slice

Each slice contains two LUT4 lookup tables feeding two registers (programmed to be in FF or Latch mode), and
some associated logic that allows the LUTs to be combined to implement 5, 6, 7 and 8 Input LUTs (LUT5, LUTS6,
LUT7 and LUT8). There is control logic to perform set/reset functions (programmable as synchronous/asynchro-
nous), clock select, chip-select and wider RAM/ROM functions. Figure 2-3 shows an overview of the internal logic
of the slice. The registers in the slice can be configured for positive/negative and edge/level clocks.

There are 14 input signals: 13 signals from routing and one from the carry-chain (from adjacent slice or PFU).
There are seven outputs: six to routing and one to carry-chain (to adjacent PFU). Table 2-1 lists the signals associ-
ated with each slice.
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PURESPEED |/O Buffer Banks

LatticeSC devices have seven PURESPEED I/O buffer banks; each is capable of supporting multiple I/O stan-
dards. Each PURESPEED 1/0 bank has its own 1/O supply voltage (Vcio), and two voltage references Vygpq and
VRrepo resources allowing each bank to be completely independent from each other. Figure 2-26 shows the seven
banks and their associated supplies. Table 2-7 lists the maximum number of I/Os per bank for the whole LatticeSC
family.

In the LatticeSC devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS, PCI33 and PCIX33)
are powered using Vjo. In addition to the bank Vg o supplies, the LatticeSC devices have a V¢ core logic power
supply, and a Vcaux supply that power all differential and referenced buffers. VCCAUX also powers a predriver of
single-ended output buffers to enhance buffer performance.

Each bank can support up to two separate VREF voltages, VREF1 and VREF2 that set the threshold for the refer-
enced input buffers. In the LatticeSC devices any I/O pin in a bank can be configured to be a dedicated reference
voltage supply pin. Each I/O is individually configurable based on the bank’s supply and reference voltages.

Differential drivers have user selectable internal or external bias. External bias is brought in by the VREF1 pin in
the bank. External bias for differential buffers is needed for applications that requires tighter than standard output
common mode range.

Since a bank can have only one external bias circuit for differential drivers, LVDS and RSDS differential outputs can
be mixed in a bank.

If a differential driver is configured in a bank, one pin in that bank becomes a DIFFR pin. This DIFFR pin must be
connected to ground via an external 1K +/-1% ohm resistor. Note that differential drivers are not supported in
banks 1, 4 and 5.

In addition, there are dedicated Terminating Supply (V1) pins to be used as terminating voltage for one of the two
ways to perform parallel terminations. These V1 pins are available in banks 2-7, these pins are not available in
some packages. When VTT termination is not required, or used to provide the common mode termination voltage
(VCMT), these pins can be left unconnected on the device. If the internal or external VCMT function for differential
input termination is used, the VTT pins should be unconnected and allowed to float.

There are further restrictions on the use of V7 pins, for additional details refer to technical information at the end of
this data sheet.
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Figure 2-26. LatticeSC Banks
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Table 2-7. Maximum Number of I/Os Per Bank in LatticeSC Family
Device LFSC/M15 LFSC/M25 LFSC/M40 LFSC/M80 LFSC/M115
Bank1 104 80 136 80 136
Bank2 28 36 60 96 136
Bank3 60 84 96 132 156
Bank4 72 100 124 184 208
Bank5 72 100 124 184 208
Bank6 60 84 96 132 156
Bank7 28 36 60 96 136

Note: Not all the I/Os of the Banks are available in all the packages

The LatticeSC devices contain three types of PURESPEED I/O buffers:

1. Left and Right Sides (Banks 2, 3, 6 and 7)
These buffers can support LVCMOS standards up to 2.5V. A differential output driver (for LVDS and RSDS) is
provided on all primary PIO pairs (A and B) and differential receivers are available on all pairs. Complimentary
drivers are available. Adaptive input logic is available on PIOs A or C.

2. Top Side (Bank 1)
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 differential drivers for LVDS and RSDS are not available. Adaptive
input logic is not available on this side. Complimentary output drivers are available.
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BLVDS

The LatticeSC devices support BLVDS standard. This standard is emulated using controlled impedance comple-
mentary LVCMOS outputs in conjunction with a parallel external resistor across the driver outputs. BLVDS is
intended for use when multi-drop and bi-directional multi-point differential signaling is required. The scheme shown
in Figure 3-2 is one possible solution for bi-directional multi-point differential signals.

Figure 3-2. BLVDS Multi-point Output Example
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Table 3-2. BLVDS DC Conditions?

Over Recommended Operating Conditions

Nominal

Symbol Description Zo=45 | Zo=90 Units
Zout Output impedance 100 100 ohm
RrLerT Left end termination 45 90 ohm
RtRiGHT Right end termination 45 90 ohm
VoH Output high voltage 1.375 1.48 \
VoL Output low voltage 1.125 1.02 \
Vob Output differential voltage 0.25 0.46 \
Veum Output common mode voltage 1.25 1.25 \
Ibc DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.
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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 Logic Signal Connections: 256 fpBGA'? (Cont.)

LFSC/M15
Ball Number Ball Function VCCIO Bank Dual Function

C5 A_VDDIB1_L -

A5 A_HDINP1_L - PCS360CH1INP
B5 A_HDINN1_L - PCS 360 CH1INN
A4 A_HDOUTP1_L - PCS 360 CH1 OUTP
B4 A_HDOUTN1_L - PCS 360 CH 1 OUTN
C4 A_VDDOB1_L -

B3 A_HDOUTNO_L - PCS 360 CH 0 OUT N
C3 A_VDDOBO_L -

A3 A_HDOUTPO_L - PCS 360 CHO OUT P
B2 A_HDINNO_L - PCS360CHOINN
A2 A_HDINPO_L - PCS360CHOINP
c2 A_VDDIBO_L -

A1l GND -
A16 GND -
B10 GND -
C13 GND -
D15 GND -

D3 GND -
E11 GND -
F13 GND -
G14 GND -

G2 GND -

G8 GND -
H10 GND -

J7 GND -
K15 GND -

K3 GND -

K9 GND -

M6 GND -
N11 GND -
N14 GND -

N2 GND -
P10 GND -

P4 GND -
R13 GND -

R7 GND -
G10 VCC -

G7 VCC -

G9 VCC -

H7 VCC -

H8 VCC -

H9 VCC -
J10 VCC -

18 \CC -
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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
AF4 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D
AE5 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D
AG3 PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C
AH2 PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C
AD6 PB4C 5 PB4C 5
AJ2 PB5A 5 PB5A 5
AK2 PB5B 5 PB5B 5
AD7 PB5C 5 PB5C 5
AD8 PB5D 5 VREF1_5 PB5D 5 VREF1_5
AH3 PB7A 5 PB11A 5
AJ3 PB7B 5 PB11B 5
AF9 PB7C 5 PB11C 5
AE10 PB7D 5 PB11D 5
AK3 PB8A 5 PB12A 5
AJ4 PB8B 5 PB12B 5
AE11 PB9A 5 PB13A 5
AF10 PB9B 5 PB13B 5
AK4 PB11A 5 PB16A 5
AK5 PB11B 5 PB16B 5
AH10 PB12A 5 PCLKT5_3 PB20A 5 PCLKT5_3
AH11 PB12B 5 PCLKC5_3 PB20B 5 PCLKC5_3
AF13 PB12C 5 PCLKT5_4 PB20C 5 PCLKT5_4
AE14 PB12D 5 PCLKC5_4 PB20D 5 PCLKC5_4
AK6 PB13A 5 PCLKT5_5 PB21A 5 PCLKT5_5
AK7 PB13B 5 PCLKC5_5 PB21B 5 PCLKC5_5
AF14 PB13C 5 PB21C 5
AJ11 PB15A 5 PCLKT5_0 PB23A 5 PCLKT5_0
AJ12 PB15B 5 PCLKC5_0 PB23B 5 PCLKC5_0
AH13 PB15D 5 VREF2_5 PB23D 5 VREF2_5
AK8 PB16A 5 PCLKT5_1 PB24A 5 PCLKT5_1
AK9 PB16B 5 PCLKC5_1 PB24B 5 PCLKC5_1
AH14 PB17A 5 PCLKT5_2 PB25A 5 PCLKT5_2
AG14 PB17B 5 PCLKC5_2 PB25B 5 PCLKC5_2
AK10 PB19A 5 PB28A 5
AK11 PB19B 5 PB28B 5
AH15 PB20A 5 PB29A 5
AG15 PB20B 5 PB29B 5
AH12 PB21A 5 PB31A 5
AJ13 PB21B 5 PB31B 5
AD15 PB21C 5 PB31C 5
AE15 PB21D 5 PB31D 5
AK12 PB23A 5 PB32A 5
AK13 PB23B 5 PB32B 5
AJ14 PB24A 5 PB33A 5
AJ15 PB24B 5 PB33B 5
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LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA' 2 (Cont.)

Ball LFSC/M25 LFSC/M40
Number Ball Function | VCCIO Bank Dual Function Ball Function |VCCIO Bank Dual Function
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/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

AJ1 PB69A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B PB85A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B
AK1 PB69B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B PB85B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B
AJ2 PB69C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C PB85C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C
AH3 PB69D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C PB85D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C
AH1 PROBE_VCC - PROBE_VCC -

AH2 PROBE_GND - PROBE_GND -

AD9 PR57D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A PR71D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A
AC10 PR57C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A PR71C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A
AG2 PR57B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E PR71B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E
AG1 PR57A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E PR71A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E
AD8 PR56D 3 PR70D 3

AC9 PR56C 3 PR70C 3

AF2 PR56B 3 PR70B 3

AF1 PR56A 3 PR70A 3

AE6 PR55D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F PR69D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F
AE7 PR55C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F PR69C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F
AE1 PR55B 3 PR69B 3

AE2 PR55A 3 PR69A 3

AB8 PR53D 3 PR67D 3

AC8 PR53C 3 PR67C 3

AE4 PR53B 3 PR67B 3

AE3 PR53A 3 PR67A 3
AA10 PR52D 3 PR66D 3

AA9 PR52C 3 PR66C 3

AD1 PR52B 3 PR66B 3

AC1 PR52A 3 PR66A 3

AC7 PR51D 3 VREF2_3 PR65D 3 VREF2_3

AB7 PR51C 3 PR65C 3

AD5 PR51B 3 PR65B 3

AC5 PR51A 3 PR65A 3

AE5 PR49D 3 PR62D 3

AF5 PR49C 3 PR62C 3

AD3 PR49B 3 PR62B 3

AD4 PR49A 3 PR62A 3

Y10 PR48D 3 PR61D 3

Y9 PR48C 3 PR61C 3

AC2 PR48B 3 PR61B 3

AD2 PR48A 3 PR61A 3

AC6 PR47D 3 PR60D 3

AB6 PR47C 3 PR60C 3

AA1 PR47B 3 PR60B 3

AB1 PR47A 3 PR60A 3

AA5 PR44D 3 PR53D 3

AB5 PR44C 3 PR53C 3

Y1 PR44B 3 PR53B 3

Wi1 PR44A 3 PR53A 3

W8 PR43D 3 PR52D 3

Y7 PR43C 3 PR52C 3

Y5 PR43B 3 PR52B 3

W5 PR43A 3 PR52A 3
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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
E16 PT45C 1 D3/MPI_DATA3 PT54C 1 D3/MPI_DATA3
C13 PT45B 1 D2/MPI_DATA2 PT53B 1 D2/MPI_DATA2
C14 PT45A 1 D1/MPI_DATA1 PT53A 1 D1/MPI_DATA1
B14 PT43B 1 DO/MPI_DATAO PT51B 1 DO/MPI_DATAO
B13 PT43A 1 QOUT/CEON PT51A 1 QOUT/CEON
L13 PT42D 1 VREF2_1 PT50D 1 VREF2_1
C15 PT42B 1 DOUT PT50B 1 DOUT
D15 PT42A 1 MCA_DONE_IN PT50A 1 MCA_DONE_IN
J16 PT41B 1 MCA_CLK_P1_OUT PT49B 1 MCA_CLK_P1_OUT
K16 PT41A 1 MCA_CLK_P1_IN PT49A 1 MCA_CLK_P1_IN
H15 PT39D 1 D21/PCLKC1_1/MPI_DATA21 PT47D 1 D21/PCLKC1_1/MPI_DATA21
H16 PT39C 1 D22/PCLKT1_1/MPI_DATA22 PT47C 1 D22/PCLKT1_1/MPI_DATA22
Al4 PT39B 1 MCA_CLK_P2_OUT PT47B 1 MCA_CLK_P2_OUT
A13 PT39A 1 MCA_CLK_P2_IN PT47A 1 MCA_CLK_P2_IN
G16 PT38D 1 MCA_DONE_OUT PT46D 1 MCA_DONE_OUT
F16 PT38C 1 BUSYN/RCLK/SCK PT46C 1 BUSYN/RCLK/SCK
B16 PT38B 1 DPO/MPI_PARO PT46B 1 DPO/MPI_PARO
B15 PT38A 1 MPI_TA PT46A 1 MPI_TA
L16 PT37C 1 DP2/MPI_PAR2 PT45C 1 DP2/MPI_PAR2
A16 PT37B 1 PCLKC1_0 PT45B 1 PCLKC1_0
A15 PT37A 1 PCLKT1_0/MPI_CLK PT45A 1 PCLKT1_0/MPI_CLK
L17 PT35C 1 D24/PCLKT1_4/MPI_DATA24 PT43C 1 D24/PCLKT1_4/MPI_DATA24
A7 PT35B 1 MPI_RETRY PT43B 1 MPI_RETRY
A18 PT35A 1 AO/MPI_ADDR14 PT43A 1 AO/MPI_ADDR14
F17 PT33D 1 A1/MPI_ADDR15 PT42D 1 A1/MPI_ADDR15
G17 PT33C 1 A2/MPI_ADDR16 PT42C 1 A2/MPI_ADDR16
B17 PT33B 1 A3/MPI_ADDR17 PT42B 1 A3/MPI_ADDR17
B18 PT33A 1 A4/MPI_ADDR18 PT42A 1 A4/MPI_ADDR18
H17 PT32D 1 D25/PCLKC1_5/MPI_DATA25 PT41D 1 D25/PCLKC1_5/MPI_DATA25
H18 PT32C 1 D26/PCLKT1_5/MPI_DATA26 PT41C 1 D26/PCLKT1_5/MPI_DATA26
A19 PT32B 1 A5/MPI_ADDR19 PT41B 1 A5/MPI_ADDR19
A20 PT32A 1 A6/MPI_ADDR20 PT41A 1 A6/MPI_ADDR20
L20 PT31C 1 VREF1_1 PT39C 1 VREF1_1
J17 PT31B 1 A7/MPI_ADDR21 PT39B 1 A7/MPI_ADDR21
K17 PT31A 1 A8/MPI_ADDR22 PT39A 1 A8/MPI_ADDR22
C18 PT29B 1 A9/MPI_ADDR23 PT38B 1 A9/MPI_ADDR23
D18 PT29A 1 A10/MPI_ADDR24 PT38A 1 A10/MPI_ADDR24
B19 PT28B 1 A11/MPI_ADDR25 PT37B 1 A11/MPI_ADDR25
B20 PT28A 1 A12/MPI_ADDR26 PT37A 1 A12/MPI_ADDR26
E17 PT27D 1 D11/MPI_DATA11 PT35D 1 D11/MPI_DATA11
E18 PT27C 1 D12/MPI_DATA12 PT35C 1 D12/MPI_DATA12
C20 PT27B 1 A13/MPI_ADDR27 PT35B 1 A13/MPI_ADDR27
C19 PT27A 1 A14/MPI_ADDR28 PT35A 1 A14/MPI_ADDR28
H19 PT25D 1 A16/MPI_ADDR30 PT33D 1 A16/MPI_ADDR30
G19 PT25C 1 D13/MPI_DATA13 PT33C 1 D13/MPI_DATA13
D20 PT25B 1 A15/MPI_ADDR29 PT33B 1 A15/MPI_ADDR29
D19 PT25A 1 A17/MPI_ADDR31 PT33A 1 A17/MPI_ADDR31
H20 PT24D 1 A19/MPI_TSIZ1 PT30D 1 A19/MPI_TSIZ1
G20 PT24C 1 A20/MPI_BDIP PT30C 1 A20/MPI_BDIP
E19 PT24B 1 A18/MPI_TSIZO0 PT30B 1 A18/MPI_TSIZ0
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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
Y4 PR48B 3 PR63B 3
w4 PR48A 3 PR63A 3
W11 PR47D 3 PR60D 3
Vi1 PR47C 3 PR60C 3
W2 PR47B 3 PR60B 3
V2 PR47A 3 PR60A 3
W9 PR45D 3 PR57D 3
V9 PR45C 3 PR57C 3
Vi1 PR45B 3 PR57B 3
U1 PR45A 3 PR57A 3
W10 PR44D 3 PR56D 3
V10 PR44C 3 PR56C 3
u2 PR44B 3 PR56B 3
T2 PR44A 3 PR56A 3
Y8 PR43D 3 PR55D 3
w8 PR43C 3 VREF1_3 PR55C 3 VREF1_3
W5 PR43B 3 PR55B 3
V5 PR43A 3 PR55A 3
V7 PR40D 3 PCLKC3_2 PR52D 3 PCLKC3_2
u7 PR40C 3 PCLKT3_2 PR52C 3 PCLKT3_2
T1 PR40B 3 PR52B 3
R1 PR40A 3 PR52A 3
V8 PR39D 3 PCLKC3_3 PR51D 3 PCLKC3_3
us PR39C 3 PCLKT3_3 PR51C 3 PCLKT3_3
us PR39B 3 PR51B 3
T5 PR39A 3 PR51A 3
V6 PR38D 3 PCLKC3_1 PR50D 3 PCLKC3_1
ue PR38C 3 PCLKT3_1 PR50C 3 PCLKT3_1
T4 PR38B 3 PCLKC3_0 PR50B 3 PCLKC3_0
T3 PR38A 3 PCLKT3_0 PR50A 3 PCLKT3_0
U9 PR36D 2 PCLKC2_2 PR48D 2 PCLKC2_2
T9 PR36C 2 PCLKT2_2 PR48C 2 PCLKT2_2
R2 PR36B 2 PCLKC2_0 PR48B 2 PCLKC2_0
P2 PR36A 2 PCLKT2_0 PR48A 2 PCLKT2_0
T11 PR35D 2 PCLKC2_3 PR47D 2 PCLKC2_3
Uil PR35C 2 PCLKT2_3 PR47C 2 PCLKT2_3
R4 PR35B 2 PCLKC2_1 PR47B 2 PCLKC2_1
R3 PR35A 2 PCLKT2_1 PR47A 2 PCLKT2_1
T8 PR34D 2 PR46D 2
R8 PR34C 2 PR46C 2
P1 PR34B 2 PR46B 2
N1 PR34A 2 PR46A 2
R6 PR31D 2 PR43D 2
P6 PR31C 2 PR43C 2
M1 PR31B 2 PR43B 2
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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
W30 PL69B 6
w27 PL69C 6 VREF1_6
Y27 PL69D 6
T33 PL70A 6
uU33 PL70B 6
V25 PL70C 6
w25 PL70D 6
us4 PL71A 6
V34 PL71B 6
V26 PL71C 6
W26 PL71D 6
V33 PL74A 6
W33 PL74B 6
V24 PL74C 6
w24 PL74D 6
W31 PL77A 6
Y31 PL77B 6
Y29 PL77C 6
AA29 PL77D 6
Y33 PL79A 6
AA33 PL79B 6
Y28 PL79C 6
AA28 PL79D 6
AB32 PL90A 6
AC32 PL90B 6
AA26 PL90C 6
AA27 PL90D 6 DIFFR_6
AB31 PL91A 6
AC31 PL91B 6
Y24 PL91C 6
AA24 PL91D 6
AE34 PL92A 6
AF34 PL92B 6
AB30 PL92C 6
AC30 PL92D 6
AD33 PL94A 6
AE33 PL94B 6
AD30 PL94C 6
AE30 PL94D 6
AE32 PL96A 6
AF32 PL96B 6
AA25 PL96C 6
AB25 PL96D 6
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
AP20 PB61B 5
AH21 PB61C 5
AH20 PB61D 5
AM20 PB63A 5
AM19 PB63B 5
AJ21 PB63C 5
AJ20 PB63D 5
AK19 PB66A 5
AK18 PB66B 5
AE18 PB66C 5
AD18 PB66D 5
AN19 PB69A 5
AN18 PB69B 5
AG18 PB69C 5
AF18 PB69D 5
AP19 PB71A 5
AP18 PB71B 5
AJ18 PB71C 5
AH18 PB71D 5
AP17 PB73A 4
AP16 PB73B 4
AJ17 PB73C 4
AH17 PB73D 4
AN17 PB75A 4
AN16 PB75B 4
AE17 PB75C 4
AD17 PB75D 4
AK17 PB78A 4
AK16 PB78B 4
AG17 PB78C 4
AF17 PB78D 4
AM16 PB81A 4
AM15 PB81B 4
AJ15 PB81C 4
AJ14 PB81D 4
AL16 PB83A 4
AL15 PB83B 4
AG16 PB83C 4
AF16 PB83D 4
AP15 PB86A 4
AP14 PB86B 4
AH15 PB86C 4
AH14 PB86D 4
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
J17 PT81C 1 D20/PCLKT1_2/MPI_DATA20
D16 PT81B 1 MCA_CLK_P1_OUT
E16 PT81A 1 MCA_CLK_P1_IN
H15 PT78D 1 D21/PCLKC1_1/MPI_DATA21
H16 PT78C 1 D22/PCLKT1_1/MPI_DATA22
C15 PT78B 1 MCA_CLK_P2_OUT
Cci6 PT78A 1 MCA_CLK_P2_IN
L17 PT75D 1 MCA_DONE_OUT
K17 PT75C 1 BUSYN/RCLK/SCK
E17 PT75B 1 DPO/MPI_PARO
F17 PT75A 1 MPI_TA
G17 PT73D 1 D23/MPI_DATA23
H17 PT73C 1 DP2/MPI_PAR2
A17 PT73B 1 PCLKC1_0
B17 PT73A 1 PCLKT1_0/MPI_CLK
G18 PT71D 1 DP3/PCLKC1_4/MPI_PAR3
H18 PT71C 1 D24/PCLKT1_4/MPI_DATA24
E18 PT71B 1 MPI_RETRY
F18 PT71A 1 AO/MPI_ADDR14
J18 PT69D 1 A1/MPI_ADDR15
J19 PT69C 1 A2/MPI_ADDR16
Cc20 PT69B 1 A3/MPI_ADDR17
C19 PT69A 1 A4/MPI_ADDR18
K18 PT66D 1 D25/PCLKC1_5/MPI_DATA25
L18 PT66C 1 D26/PCLKT1_5/MPI_DATA26
D19 PT66B 1 A5/MPI_ADDR19
E19 PT66A 1 A6/MPI_ADDR20
H19 PT63D 1 D27/MPI_DATA27
H20 PT63C 1 VREF1_1
A18 PT63B 1 A7/MPI_ADDR21
B18 PT63A 1 A8/MPI_ADDR22
H21 PT61D 1 D28/PCLKC1_6/MPI_DATA28
J21 PT61C 1 D29/PCLKT1_6/MPI_DATA29
A19 PT61B 1 A9/MPI_ADDR23
B19 PT61A 1 A10/MPI_ADDR24
H22 PT58D 1 D30/PCLKC1_7/MPI_DATA30
J22 PT58C 1 D31/PCLKT1_7/MPI_DATA31
F20 PT58B 1 A11/MPI_ADDR25
G20 PT58A 1 A12/MPI_ADDR26
K21 PT57D 1 D11/MPI_DATA11
K22 PT57C 1 D12/MPI_DATA12
A20 PT57B 1 A13/MPI_ADDR27
B20 PT57A 1 A14/MPI_ADDR28
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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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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

AP8 PB117D 4 PB131D 4

AY3 PB119A 4 PB133A 4

AW3 PB119B 4 PB133B 4

AR6 PB119C 4 PB133C 4

AR5 PB119D 4 PB133D 4

AU5 PB120A 4 PB134A 4

AV5 PB120B 4 PB134B 4

AL12 PB120C 4 PB134C 4

AL11 PB120D 4 PB134D 4

AV3 PB121A 4 PB135A 4

AV4 PB121B 4 PB135B 4

AN9 PB121C 4 PB135C 4

AN8 PB121D 4 PB135D 4

AW1 PB123A 4 PB138A 4

AY1 PB123B 4 PB138B 4

AK14 PB123C 4 VREF1_4 PB138C 4 VREF1_4

AK13 PB123D 4 PB138D 4

AV2 PB124A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D PB139A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D
AW2 PB124B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB139B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D
AM10 PB124C 4 PB139C 4

AM9 PB124D 4 PB139D 4

AV1 PB125A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B PB141A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B
AU1 PB125B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B PB141B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B
AL10 PB125C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C PB141C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C
AL9 PB125D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C PB141D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C
AT3 PROBE_VCC - PROBE_VCC -

AU2 PROBE_GND - PROBE_GND -

AP7 PR95D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A PR117D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A
AN7 PR95C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A PR117C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A
AR3 PR95B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E PR117B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E
AR4 PR95A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E PR117A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E
AP6 PR94D 3 PR116D 3

AN6 PR94C 3 PR116C 3

AT2 PR94B 3 PR116B 3

AR2 PR94A 3 PR116A 3

AM6 PR93D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F PR115D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F
AL6 PR93C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F PR115C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F
AP5 PR93B 3 PR115B 3

AN5 PR93A 3 PR115A 3

AL8 PR91D 3 PR112D 3

AK8 PR91C 3 PR112C 3

AP2 PR91B 3 PR112B 3

AN2 PR91A 3 PR112A 3

AJ12 PR90D 3 PR109D 3
AH12 PR90C 3 PR109C 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
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
AW25 VCCIO5 - VCCIO5 -
AW31 VCCIO5 - VCCIO5 -
AW37 VCCIO5 - VCCIO5 -
AY22 VCCIO5 - VCCIO5 -
AY28 VCCIO5 - VCCIO5 -
AY34 VCCIO5 - VCCIO5 -
AB39 VCCIO6 - VCCIO6 -
AC36 VCCIO6 - VCCIO6 -
AD32 VCCIO6 - VCCIO6 -
AE40 VCCIO6 - VCCIO6 -
AF35 VCCIO6 - VCCIO6 -
AG31 VCCIO6 - VCCIO6 -
AH39 VCCIO6 - VCCIO6 -
AJ36 VCCIO6 - VCCIO6 -
AK32 VCCIO6 - VCCIO6 -
AL40 VCCIO6 - VCCIO6 -
AMB35 VCCIO6 - VCCIO6 -
AP39 VCCIO6 - VCCIO6 -
AR36 VCCIO6 - VCCIO6 -
AU40 VCCIO6 - VCCIO6 -
AA40 VCCIO7 - VCCIO7 -
H36 VCCIO7 - VCCIO7 -
J40 VCCIO7 - VCCIO7 -
L35 VCCIO7 - VCCIO7 -
M39 VCCIO7 - VCCIO7 -
P36 VCCIO7 - VCCIO7 -
R40 VCCIO7 - VCCIO7 -
T31 VCCIO7 - VCCIO7 -
U35 VCCIO7 - VCCIO7 -
V39 VCCIO7 - VCCIO7 -
w32 VCCIO7 - VCCIO7 -
Y36 VCCIO7 - VCCIO7 -
AA14 VTT_2 2 VTT_2 2
AA15 VTT_ 2 2 VTT_2 2
R12 VTT_ 2 2 VTT_2 2
V14 VTT_2 2 VTT_2 2
AB14 VTT_3 3 VTT_3 3
AB15 VTT_3 3 VTT_3 3
AE14 VTT_3 3 VTT_3 3
AJ13 VTT_3 3 VTT_3 3
AH21 VTT_4 4 VTT_4 4
AJ18 VTT_4 4 VTT_4 4
AJ19 VTT_4 4 VTT_4 4
AJ20 VTT_4 4 VTT_4 4
AJ21 VTT_4 4 VTT_4 4
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Commercial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA40E-7FF1020C’ -7 Organic fcBGA 1020 COM 40.4
LFSC3GA40E-6FF1020C' -6 Organic fcBGA 1020 COM 40.4
LFSC3GA40E-5FF1020C' -5 Organic fcBGA 1020 COM 40.4
LFSC3GA40E-7FFA1020C -7 Organic fcBGA Revision 2 1020 COM 40.4
LFSC3GA40E-6FFA1020C -6 Organic fcBGA Revision 2 1020 COM 40.4
LFSC3GA40E-5FFA1020C -5 Organic fcBGA Revision 2 1020 COM 40.4
LFSC3GA40E-7FC1152C? -7 Ceramic fcBGA 1152 COM 40.4
LFSC3GA40E-6FC1152C? -6 Ceramic fcBGA 1152 COM 40.4
LFSC3GA40E-5FC1152C? -5 Ceramic fcBGA 1152 COM 40.4
LFSC3GA40E-7FF1152C -7 Organic fcBGA 1152 COM 40.4
LFSC3GA40E-6FF1152C -6 Organic fcBGA 1152 COM 40.4
LFSC3GA40E-5FF1152C -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.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA40EP1-7FF1020C' -7 Organic fcBGA 1020 COM 40.4
LFSCM3GA40EP1-6FF1020C' -6 Organic fcBGA 1020 COM 40.4
LFSCM3GA40EP1-5FF1020C' -5 Organic fcBGA 1020 COM 40.4
LFSCM3GA40EP1-7FFA1020C -7 Organic fcBGA Revision 2 1020 COM 40.4
LFSCM3GA40EP1-6FFA1020C -6 Organic fcBGA Revision 2 1020 COM 40.4
LFSCM3GA40EP1-5FFA1020C -5 Organic fcBGA Revision 2 1020 COM 40.4
LFSCM3GA40EP1-7FC1152C? -7 Ceramic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-6FC1152C? -6 Ceramic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-5FC1152C? -5 Ceramic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-7FF1152C -7 Organic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-6FF1152C -6 Organic fcBGA 1152 COM 40.4
LFSCM3GA40EP1-5FF1152C -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.

5-3



www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069

Lattice Semiconductor

Revision History
LatticeSC/M Family Data Sheet

Date Version Section Change Summary
June 2006 01.2 DC and Switching  |Updated Typical Building Block Performance with ispLEVER 6.0 values.
(cont.) (cont.) | Characteristics (cont.)
Updated LatticeSC External Switching Characteristics with ispLEVER
6.0 values.
Updated Lattice SC Internal Timing Parameters with ispLEVER 6.0 val-
ues.
Updated Lattice SC Family Timing Adders with ispLEVER 6.0 values
Changed % spread from 1 to 0.5 min and from 3 to 1.5 max.
Changed conditions to refer to “with multiplication” and “without multipli-
cation”.
Changed the formula for top 1 with multiplication (same result, different
representation).
Pinout Information  |Expanded definition of NC.
Expanded definition of GND.
Expanded definition of VTT_x.
Expanded definition of VCC12.
Added accuracy of TEMP pin.
Added RESPN_[ULC/URC].
Updated Pin Information Summary with additional devices and pack-
ages.
Added additional devices and packages pinouts.
Removed Power Supply and NC connections table
Removed VTT table
Removed LFSC25 Logic Signal Connections: 900-Ball ffBGA1 table
Changed all VDDP, VDDTX and VDDRX to VCC12.
Ordering Information |Added dual marking.
Added lead free packaging information to part number description.
August 2006 01.3 Introduction Added SC40 1152 information to Table 1-1.

Updated Table 1-3 with ispLEVER 6.0 SP1 results.

Architecture

Added SSTL18 Il to Table 2-8.

Changed Table 2-10 VCCIO column to “N/A” for LVDS, mini-LVDS,
BLVDS25, MLVDS25, HYPT and RSDS.

Changed Hypertransport performance to 700 MHz (1400 Mbps) in
Table 2-11.

Changed SPI14.2 performance to 500 MHz (1000 Mbps) in Table 2-11

Added “On packages that include PROBE_GND, the most accurate
measurements will occur between the TEMP pin and the PROBE_GND
pin. On packages that do not include PROBE_GND, measurements
should be made between the TEMP pin and board ground.”

Added VCCIO of 2.5 V for LVPECL33 in table 2-9.

DC and Switching
Characteristics

Updated Typical Building Block Performance with ispLEVER 6.0 SP1
results.

Updated Initialization and Standby Supply Current table to break out
ICC and ICC12.

Updated LatticeSC External Switching Characteristics with ispLEVER
6.0 SP1 results.

Updated LatticeSC Internal Timing Parameters with ispLEVER 6.0 SP1
results.
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