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Figure 2-1. Simplified Block Diagram (Top Level)
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Figure 2-3. Slice Diagram

FCO from Slice/PFU,
FCl into Different Slice/PFU

A

Slice
p OFX1
A1 > CO [ > Fi
B1 > F o>
o1 ¥ LuTae > | —>D > Q1
— 3| CARRY > FF/
> _E Latch
> Cl >
From A To
Routing Mé Routing
o {;D7—> OFX0
Expansion
Mux
A0 » CO ->I§
BO » >
88 > LUT4& |F fl_ > Fo
B CARRY OFX0 — » D - Q0
< > | FF
g e P Latch
/I\ ™
A A
Control Signals CE
selected and CLK
inverted per
slice in routing LSR
FCl into Slice/PFU,
Note: some interslice FCO from Different Slice/PFU
signals not shown.
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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Figure 2-22. Output Register Block®
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1. CE, Update, Set and Reset not shown for clarity.

2. By four shift modes utilizes DDR/Shift register block from paired PIO.

3. DDR/Shift register block shared with tristate block.

Figure 2-23. Output/Tristate DDR/Shift Register Block
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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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Figure 2-31. LatticeSC System Bus Interfaces
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Several interfaces exist between the System Bus and other FPGA elements. The MPI interface acts as a bridge
between the external microprocessor bus and System Bus. The MPI may work in an independent clock domain
from the System Bus if the System Bus clock is not sourced from the external microprocessor clock. Pipelined
operation allows high-speed memory interface to the EBR and peripheral access without the requirement for addi-
tional cycles on the bus. Burst transfers allow optimal use of the memory interface by giving advance information of
the nature of the transfers.

Details for the majority of the peripherals can be found in the associated technical documentation, see details at
the end of this data sheet. Additional details of the MPI are provided below.

Microprocessor Interface (MPI)

The LatticeSC family devices have a dedicated synchronous MPI function block. The MPI is programmable to oper-
ate with PowerPC/PowerQUICC MPC860/MPC8260 series microprocessors. The MPI implements an 8-, 16-, or
32-bit interface with 1-bit, 2-bit, or 4-bit parity to the host processor (PowerPC) that can be used for configuration
and read-back of the FPGA as well as for user-defined data processing and general monitoring of FPGA functions.

The control portion of the MPI is available following power-up of the FPGA if the mode pins specify MPI mode, even
if the FPGA is not yet configured. The width of the data port is selectable among 8-, 16-, or 32-bit and the parity bus
can be 1-, 2-, or 4-bit. In configuration mode the data and parity bus width are related to the state of the M[0:3]
mode pins. For post-configuration use, the MPI must be included in the configuration bit stream by using an MPI
library element in your design from the ispLEVER primitive library, or by setting the bit of the MPI configuration con-
trol register prior to the start of configuration. The user can also enable and disable the parity bus through the con-
figuration bit stream. These pads can be used as general I/O when they are not needed for MPI use.

The MPI block also provides the capability to interface directly to the FPGA fabric with a databus after configura-
tion.The bus protocol is still handled by the MPI block but the direct FPGA access allows high-speed block data
transfers such as DMA transactions. Figure 2-32 shows one of the ways a PowerPC is connected to MPI.
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RSDS
Over Recommended Operating Conditions

Parameter Symbol Description Min. Typ. Max. Units
Vob Output voltage, differential, Ry = 100 ohms 100 200 600 mV
Vos Output voltage, common mode 0.5 1.2 1.5 \'%
IrsDs Differential driver output current 1 2 6 mA
VTHD Input voltage differential 100 — — mV
Vewm Input common mode voltage 0.3 — 1.5 \%
TR, T Output rise and fall times, 20% to 80% — 500 — ps
TopuTy Output clock duty cycle 45 50 55 %

Note: Data is for 2mA drive. Other differential driver current options are available.
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Lattice Semiconductor

Figure 3-12. Waveforms First Read after Full Flag
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Figure 3-13. Waveform First Write after Empty Flag
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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
AK14 PB25A 5 PB35A 5
AK15 PB25B 5 PB35B 5
AK16 PB27A 4 PB37A 4
AK17 PB27B 4 PB37B 4
AJ16 PB28A 4 PB38A 4
AJ17 PB28B 4 PB38B 4
AE16 PB28C 4 PB38C 4
AH16 PB29A 4 PB39A 4
AG16 PB29B 4 PB39B 4
AK18 PB31A 4 PB41A 4
AK19 PB31B 4 PB41B 4
AH17 PB32A 4 PB42A 4
AH18 PB32B 4 PB42B 4
AG17 PB32D 4 PB42D 4
AJ18 PB33A 4 PB43A 4
AJ19 PB33B 4 PB43B 4
AK20 PB35A 4 PCLKT4_2 PB46A 4 PCLKT4_2
AK21 PB35B 4 PCLKC4_2 PB46B 4 PCLKC4_2
AF18 PB36A 4 PCLKT4_1 PB47A 4 PCLKT4_1
AG18 PB36B 4 PCLKC4_1 PB47B 4 PCLKC4_1
AJ20 PB37A 4 PCLKT4_0 PB49A 4 PCLKT4_0
AJ21 PB37B 4 PCLKC4_0 PB49B 4 PCLKC4_0
AG19 PB37C 4 VREF2_4 PB49C 4 VREF2_4
AK22 PB39A 4 PCLKT4_5 PB51A 4 PCLKT4_5
AK23 PB39B 4 PCLKC4_5 PB51B 4 PCLKC4_5
AH19 PB39C 4 PB51C 4
AK24 PB40A 4 PCLKT4_3 PB52A 4 PCLKT4_3
AK25 PB40B 4 PCLKC4_3 PB52B 4 PCLKC4_3
AE19 PB40C 4 PCLKT4_4 PB52C 4 PCLKT4_4
AE20 PB40D 4 PCLKC4_4 PB52D 4 PCLKC4_4
AE21 PB41A 4 PB53A 4
AF21 PB41B 4 PB53B 4
AG21 PB43A 4 PB55A 4
AG22 PB43B 4 PB55B 4
AH22 PB44A 4 PB56A 4
AH23 PB44B 4 PB56B 4
AH21 PB44C 4 PB56C 4
AK28 PB45A 4 PB60A 4
AK29 PB45B 4 PB60B 4
AE22 PB45C 4 PB60C 4
AJ28 PB47A 4 PB67A 4
AH28 PB47B 4 PB67B 4
AE24 PB47C 4 VREF1_4 PB67C 4 VREF1_4
AE25 PB47D 4 PB67D 4
AJ29 PB48A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D PB68A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D
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LFSC/M15, LFSC/M25 Logic Signal Connections: 900 fpBGA®? (Cont.)

LFSC/M15 LFSC/M25
Ball VCCIO VCCIO
Number| Ball Function Bank Dual Function Ball Function Bank Dual Function
G1 NC - PL20B 7
M4 NC - NC -
J3 NC - NC -
P5 NC - NC -
W5 NC - PL48C 6
T6 NC - PL35C 6
us3 NC - PL36A 6
V3 NC - PL36B 6
T5 NC - PL39A 6
T4 NC - PL39B 6
V5 NC - PL43C 6
ue NC - PL42C 6
U4 NC - PL40A 6
us NC - PL40B 6
V4 NC - PL43D 6
Y2 NC - PL47A 6
AA2 NC - PL47B 6
W3 NC - PL47D 6
Y3 NC - PL47C 6
AB3 NC - NC -
AC4 NC - PL53A 6
AD4 NC - PL53B 6
AE3 NC - PL56A 6
AF3 NC - PL56B 6
AF7 NC - PB7A 5
AF6 NC - PB7B 5
AH4 NC - PB8A 5
AG5 NC - PB8B 5
AF8 NC - PB9A 5
AG8 NC - PB9B 5
AG7 NC - NC -
AG10 NC - NC -
AF12 NC - NC -
AH7 NC - PB15A 5
AE13 NC - PB15D 5
AG13 NC - PB23C 5
AH8 NC - PB15B 5
AJ5 NC - PB17A 5
AJ6 NC - PB17B 5
AF15 NC - PB21D 5
AJ7 NC - PB19A 5
AJ8 NC - PB19B 5
AE12 NC - PB15C 5
AF16 NC - PB38D 4
AF19 NC - PB49D 4
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LFSC/M15, LFSC/M25 Logic Signal Connections: 900 fpBGA®? (Cont.)

LFSC/M15 LFSC/M25
Ball VCCIO VCCIO
Number| Ball Function Bank Dual Function Ball Function Bank Dual Function
w24 VCCAUX - VCCAUX -
AC17 VCCAUX - VCCAUX -
AC18 VCCAUX - VCCAUX -
AC19 VCCAUX - VCCAUX -
AD17 VCCAUX - VCCAUX -
AD18 VCCAUX - VCCAUX -
AD19 VCCAUX - VCCAUX -
AC12 VCCAUX - VCCAUX -
AC13 VCCAUX - VCCAUX -
AC14 VCCAUX - VCCAUX -
AD12 VCCAUX - VCCAUX -
AD13 VCCAUX - VCCAUX -
AD14 VCCAUX - VCCAUX -
u7 VCCAUX - VCCAUX -
us VCCAUX - VCCAUX -
V7 VCCAUX - VCCAUX -
V8 VCCAUX - VCCAUX -
w7 VCCAUX - VCCAUX -
w8 VCCAUX - VCCAUX -
M7 VCCAUX - VCCAUX -
M8 VCCAUX - VCCAUX -
N7 VCCAUX - VCCAUX -
N8 VCCAUX - VCCAUX -
H10 VCCIO1 - VCCIO1 -
H21 VCCIO1 - VCCIO1 -
H22 VCCIO1 - VCCIO1 -
H9 VCCIO1 - VCCIO1 -
J11 VCCIO1 - VCCIO1 -
J12 VCCIO1 - VCCIO1 -
J13 VCCIO1 - VCCIO1 -
J14 VCCIO1 - VCCIO1 -
J15 VCCIO1 - VCCIO1 -
J16 VCCIO1 - VCCIO1 -
J17 VCCIO1 - VCCIO1 -
J18 VCCIO1 - VCCIO1 -
J19 VCCIO1 - VCCIO1 -
J20 VCCIO1 - VCCIO1 -
J23 VCCIO2 - VCCIO2 -
J24 VCCIO2 - VCCIO2 -
K23 VCCIO2 - VCCIO2 -
K24 VCCIO2 - VCCIO2 -
L22 VCCIO2 - VCCIO2 -
L23 VCCIO2 - VCCIO2 -
M22 VCCIO2 - VCCIO2 -
N22 VCCIO2 - VCCIO2 -
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LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA* 2

Ball LFSC/M25 LFSC/M40
Number Ball Function | VCCIO Bank Dual Function Ball Function |VCCIO Bank Dual Function
Cc28 A_REFCLKP_L - A_REFCLKP_L -
D28 A_REFCLKN_L - A_REFCLKN_L -
B28 VCC12 - VCC12 -
F28 RESP_ULC - RESP_ULC -
J21 RESETN 1 RESETN 1
J20 TSALLN 1 TSALLN 1
K20 DONE 1 DONE 1
K21 INITN 1 INITN 1
K23 MO 1 MO 1
J23 M1 1 M1 1
J24 M2 1 M2 1
K24 M3 1 M3 1
K25 PL16A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B PL16A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B
J25 PL16B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B PL16B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B
K26 PL16C 7 PL16C 7
K27 PL16D 7 PL16D 7
D32 PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D
D31 PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D
M23 PL17C 7 ULC_PLLT_IN_B/ULC_PLLT_FB_A PL17C 7 ULC_PLLT_IN_B/ULC_PLLT_FB_A
N23 PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A
E32 PL18A 7 ULC_DLLT_IN_D/ULC_DLLT_FB_C PL18A 7 ULC_DLLT_IN_D/ULC_DLLT_FB_C
E31 PL18B 7 ULC_DLLC_IN_D/ULC_DLLC_FB_C PL18B 7 ULC_DLLC_IN_D/ULC_DLLC_FB_C
J28 PL18C 7 PL18C 7
K28 PL18D 7 VREF2_7 PL18D 7 VREF2_7
F32 PL20A 7 PL21A 7
F31 PL20B 7 PL21B 7
L25 PL20C 7 PL21C 7
L26 PL20D 7 PL21D 7
G31 PL21A 7 PL22A 7
G32 PL21B 7 PL22B 7
J29 PL22A 7 PL25A 7
H29 PL22B 7 PL25B 7
M25 PL22C 7 PL25C 7
N25 PL22D 7 PL25D 7
H31 PL25A 7 PL23A 7
H32 PL25B 7 PL23B 7
M24 PL25C 7 VREF1_7 PL23C 7 VREF1_7
N24 PL25D 7 DIFFR_7 PL23D 7 DIFFR_7
L32 PL26A 7 PCLKT7_1 PL35A 7 PCLKT7_1
M32 PL26B 7 PCLKC7_1 PL35B 7 PCLKC7_1
R25 PL26C 7 PCLKT7_3 PL35C 7 PCLKT7_3
R24 PL26D 7 PCLKC7_3 PL35D 7 PCLKC7_3
N31 PL27A 7 PCLKT7_0 PL36A 7 PCLKT7_0
N32 PL27B 7 PCLKC7_0 PL36B 7 PCLKC7_0
P27 PL27C 7 PCLKT7_2 PL36C 7 PCLKT7_2
P28 PL27D 7 PCLKC7_2 PL36D 7 PCLKC7_2
P30 PL29A 6 PCLKT6_0 PL38A 6 PCLKT6_0
P29 PL29B 6 PCLKC6_0 PL38B 6 PCLKC6_0
T23 PL29C 6 PCLKT6_1 PL38C 6 PCLKT6_1
T24 PL29D 6 PCLKC6_1 PL38D 6 PCLKC6_1
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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/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"?

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
G27 | A_REFCLKP_L - A_REFCLKP_L -
H27 | A_REFCLKN_L - A_REFCLKN_L -
H25 VCCi12 - VCCi12 -
H26 RESP_ULC - RESP_ULC -
B33 RESETN 1 RESETN 1
C34 TSALLN 1 TSALLN 1
D34 DONE 1 DONE 1
C33 INITN 1 INITN 1
J27 MO 1 MO 1
K27 M1 1 M1 1
M26 M2 1 M2 1
L26 M3 1 M3 1
F30 PL16A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B PL16A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B
G30 PL16B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B PL16B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B
H28 PL16C 7 PL16C 7
J28 PL16D 7 PL16D 7
F31 PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D
G31 PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D
N25 PL17C 7 ULC_PLLT_IN_B/ULC_PLLT_FB_A PL17C 7 ULC_PLLT_IN_B/ULC_PLLT_FB_A
P25 PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A
D33 PL18A 7 ULC_DLLT_IN_D/ULC_DLLT_FB_C PL18A 7 ULC_DLLT_IN_D/ULC_DLLT_FB_C
E33 PL18B 7 ULC_DLLC_IN_D/ULC_DLLC_FB_C PL18B 7 ULC_DLLC_IN_D/ULC_DLLC_FB_C
H29 PL18C 7 PL18C 7
J29 PL18D 7 VREF2_7 PL18D 7 VREF2_7
F32 PL21A 7 PL20A 7
G32 PL21B 7 PL20B 7
P26 PL21C 7 PL20C 7
N26 PL21D 7 PL20D 7
H30 PL22A 7 PL21A 7
J30 PL22B 7 PL21B 7
L28 PL22C 7 PL21C 7
M28 PL22D 7 PL21D 7
J31 PL23A 7 PL29A 7
K31 PL23B 7 PL29B 7
L27 PL23C 7 VREF1_7 PL29C 7 VREF1_7
M27 PL23D 7 DIFFR_7 PL29D 7 DIFFR_7
J32 PL25A 7 PL31A 7
K32 PL25B 7 PL31B 7
L29 PL25C 7 PL31C 7
M29 PL25D 7 PL31D 7
H33 PL26A 7 PL33A 7
J33 PL26B 7 PL33B 7
N27 PL26C 7 PL33C 7
P27 PL26D 7 PL33D 7
K33 PL27A 7 PL35A 7
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LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"? (Cont.)

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

AJ9 PB78C 4 PB117C 4

AJ8 PB78D 4 PB117D 4

AP3 PB79A 4 PB119A 4

AN3 PB79B 4 PB119B 4

AF10 PB79C 4 PB119C 4

AE10 PB79D 4 PB119D 4

AL7 PB81A 4 PB121A 4

AL6 PB81B 4 PB121B 4

AK7 PB81C 4 PB121C 4

AK6 PB81D 4 PB121D 4

AN5 PB82A 4 PB123A 4

AN4 PB82B 4 PB123B 4

AH9 PB82C 4 VREF1_4 PB123C 4 VREF1_4

AH8 PB82D 4 PB123D 4

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

AG8 PB83D 4 PB124D 4

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

AF8 PROBE_GND - PROBE_GND -

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

AD9 PR70C 3 PR94C 3

AH4 PR70B 3 PR94B 3

AJ4 PR70A 3 PR94A 3

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

AL1 PR69A 3 PR93A 3

AH5 PR67D 3 PR91D 3

AG5 PR67C 3 PR91C 3

AL2 PR67B 3 PR91B 3

AK2 PR67A 3 PR91A 3

AB9 PR66D 3 PR90D 3

AC9 PR66C 3 PR90C 3

AH1 PR66B 3 PR90B 3

AG1 PR66A 3 PR90A 3

AES8 PR65D 3 VREF2_3 PR89D 3 VREF2_3
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LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"? (Cont.)

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

BA19 PB73A 4 PB87A 4

BA18 PB73B 4 PB87B 4

AU19 PB73C 4 PB87C 4

AU18 PB73D 4 PB87D 4

AV19 PB74A 4 PCLKT4_2 PB89A 4 PCLKT4_2
AV18 PB74B 4 PCLKC4_2 PB89B 4 PCLKC4_2
AN19 PB74C 4 PCLKT4_7 PB89C 4 PCLKT4_7
AP19 PB74D 4 PCLKC4_7 PB89D 4 PCLKC4_7
BB17 PB75A 4 PCLKT4_1 PB90A 4 PCLKT4_1
BB16 PB75B 4 PCLKC4_1 PB90B 4 PCLKC4_1
AT19 PB75C 4 PCLKT4_6 PB90C 4 PCLKT4_6
AT18 PB75D 4 PCLKC4_6 PB90D 4 PCLKC4_6
BA17 PB77A 4 PCLKT4_0 PB91A 4 PCLKT4_0
BA16 PB77B 4 PCLKC4_0 PB91B 4 PCLKC4_0
AR19 PB77C 4 VREF2_4 PB91C 4 VREF2_4
AR18 PB77D 4 PB91D 4

AY17 PB79A 4 PCLKT4_5 PB93A 4 PCLKT4_5
AY16 PB79B 4 PCLKC4_5 PB93B 4 PCLKC4_5
AN18 PB79C 4 PB93C 4

AP18 PB79D 4 PB93D 4

AW17 PB80A 4 PCLKT4_3 PB94A 4 PCLKT4_3
AW16 PB80B 4 PCLKC4_3 PB94B 4 PCLKC4_3
AU17 PB80C 4 PCLKT4_4 PB94C 4 PCLKT4_4
AU16 PB80D 4 PCLKC4_4 PB94D 4 PCLKC4_4
AV17 PB81A 4 PB95A 4

AV16 PB81B 4 PB95B 4

AL18 PB81C 4 PB95C 4

AM18 PB81D 4 PB95D 4

BB15 PB83A 4 PB97A 4

BB14 PB83B 4 PB97B 4

AP17 PB83C 4 PB97C 4

AN17 PB83D 4 PB97D 4

BA15 PB84A 4 PB98A 4

BA14 PB84B 4 PB98B 4

AT16 PB84C 4 PB98C 4

AT15 PB84D 4 PB98D 4

AV15 PB85A 4 PB99A 4

AV14 PB85B 4 PB99B 4

AR16 PB85C 4 PB99C 4

AR15 PB85D 4 PB99D 4

AY14 PB87A 4 PB101A 4

AY13 PB87B 4 PB101B 4

AU15 PB87C 4 PB101C 4

AU14 PB87D 4 PB101D 4

BB13 PB88A 4 PB102A 4
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Commercial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GABOE-7FC1152C’ -7 Ceramic fcBGA 1152 COM 80.1
LFSC3GABOE-6FC1152C' -6 Ceramic fcBGA 1152 COM 80.1
LFSC3GABOE-5FC1152C' -5 Ceramic fcBGA 1152 COM 80.1
LFSC3GA8OE-7FF1152C -7 Organic fcBGA 1152 COM 80.1
LFSC3GA8OE-6FF1152C -6 Organic fcBGA 1152 COM 80.1
LFSC3GA8OE-5FF1152C -5 Organic fcBGA 1152 COM 80.1
LFSC3GABOE-7FC1704C’ -7 Ceramic fcBGA 1704 COM 80.1
LFSC3GABOE-6FC1704C' -6 Ceramic fcBGA 1704 COM 80.1
LFSC3GABOE-5FC1704C' -5 Ceramic fcBGA 1704 COM 80.1
LFSC3GA8OE-7FF1704C -7 Organic fcBGA 1704 COM 80.1
LFSC3GA8OE-6FF1704C -6 Organic fcBGA 1704 COM 80.1
LFSC3GA80OE-5FF1704C -5 Organic fcBGA 1704 COM 80.1
1. Converted to organic flip-chip BGA package per PCN #01A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GABOEP1-7FC1152C! -7 Ceramic fcBGA 1152 COM 80.1
LFSCM3GABSOEP1-6FC1152C' -6 Ceramic fcBGA 1152 COM 80.1
LFSCM3GABOEP1-5FC1152C" -5 Ceramic fcBGA 1152 COM 80.1
LFSCM3GA80EP1-7FF1152C -7 Organic fcBGA 1152 COM 80.1
LFSCM3GABOEP1-6FF1152C -6 Organic fcBGA 1152 COM 80.1
LFSCM3GAB0EP1-5FF1152C -5 Organic fcBGA 1152 COM 80.1
LFSCM3GABOEP1-7FC1704C' -7 Ceramic fcBGA 1704 COM 80.1
LFSCM3GABSOEP1-6FC1704C' -6 Ceramic fcBGA 1704 COM 80.1
LFSCM3GABOEP1-5FC1704C' -5 Ceramic fcBGA 1704 COM 80.1
LFSCM3GA80EP1-7FF1704C -7 Organic fcBGA 1704 COM 80.1
LFSCM3GABOEP1-6FF1704C -6 Organic fcBGA 1704 COM 80.1
LFSCM3GAB0EP1-5FF1704C -5 Organic fcBGA 1704 COM 80.1
1. Converted to organic flip-chip BGA package per PCN #01A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA115E-6FC1152C' -6 Ceramic fcBGA 1152 COM 115.2
LFSC3GA115E-5FC1152C' -5 Ceramic fcBGA 1152 COM 115.2
LFSC3GA115E-6FF1152C -6 Organic fcBGA 1152 COM 115.2
LFSC3GA115E-5FF1152C -5 Organic fcBGA 1152 COM 115.2
LFSC3GA115E-6FC1704C' -6 Ceramic fcBGA 1704 COM 115.2
LFSC3GA115E-5FC1704C" -5 Ceramic fcBGA 1704 COM 115.2
LFSC3GA115E-6FF1704C -6 Organic fcBGA 1704 COM 115.2
LFSC3GA115E-5FF1704C -5 Organic fcBGA 1704 COM 115.2

1. Converted to organic flip-chip BGA package per PCN #01A-10.
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Ordering Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

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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Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GABOE-7FCN1152C' -7 Lead-Free Ceramic fcBGA 1152 COM 80.1
LFSC3GAB0OE-6FCN1152C' -6 Lead-Free Ceramic fcBGA 1152 COM 80.1
LFSC3GA80OE-5FCN1152C' -5 Lead-Free Ceramic fcBGA 1152 COM 80.1
LFSC3GAB8OE-7FFN1152C -7 Lead-Free Organic fcBGA 1152 COM 80.1
LFSC3GAB0E-6FFN1152C -6 Lead-Free Organic fcBGA 1152 COM 80.1
LFSC3GAB0OE-5FFN1152C -5 Lead-Free Organic fcBGA 1152 COM 80.1
LFSC3GABOE-7FCN1704C' -7 Lead-Free Ceramic fcBGA 1704 COM 80.1
LFSC3GABOE-6FCN1704C' -6 Lead-Free Ceramic fcBGA 1704 COM 80.1
LFSC3GAB8OE-5FCN1704C' -5 Lead-Free Ceramic fcBGA 1704 COM 80.1
LFSC3GABOE-7FFN1704C -7 Lead-Free Organic fcBGA 1704 COM 80.1
LFSC3GAB0E-6FFN1704C -6 Lead-Free Organic fcBGA 1704 COM 80.1
LFSC3GABOE-5FFN1704C -5 Lead-Free Organic fcBGA 1704 COM 80.1
1. Converted to organic flip-chip BGA package per PCN #01A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GAB0EP1-7FCN1152C’ -7 Lead-Free Ceramic fcBGA 1152 COM 80.1
LFSCM3GAB0EP1-6FCN1152C’ -6 Lead-Free Ceramic fcBGA 1152 COM 80.1
LFSCM3GA80EP1-5FCN1152C’ -5 Lead-Free Ceramic fcBGA 1152 COM 80.1
LFSCM3GAS8OEP1-7FFN1152C -7 Lead-Free Organic fcBGA 1152 COM 80.1
LFSCM3GAB0EP1-6FFN1152C -6 Lead-Free Organic fcBGA 1152 COM 80.1
LFSCM3GAB0EP1-5FFN1152C -5 Lead-Free Organic fcBGA 1152 COM 80.1
LFSCM3GABOEP1-7FCN1704C’ -7 Lead-Free Ceramic fcBGA 1704 COM 80.1
LFSCM3GAB0EP1-6FCN1704C’ -6 Lead-Free Ceramic fcBGA 1704 COM 80.1
LFSCM3GA80EP1-5FCN1704C’ -5 Lead-Free Ceramic fcBGA 1704 COM 80.1
LFSCM3GAS8OEP1-7FFN1704C -7 Lead-Free Organic fcBGA 1704 COM 80.1
LFSCM3GAB80EP1-6FFN1704C -6 Lead-Free Organic fcBGA 1704 COM 80.1
LFSCM3GAB0EP1-5FFN1704C -5 Lead-Free Organic fcBGA 1704 COM 80.1
1. Converted to organic flip-chip BGA package per PCN #01A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA115E-6FCN1152C' -6 Lead-Free Ceramic fcBGA 1152 COM 115.2
LFSC3GA115E-5FCN1152C! -5 Lead-Free Ceramic fcBGA 1152 COM 115.2
LFSC3GA115E-6FFN1152C -6 Lead-Free Organic fcBGA 1152 COM 115.2
LFSC3GA115E-5FFN1152C -5 Lead-Free Organic fcBGA 1152 COM 115.2
LFSC3GA115E-6FCN1704C' -6 Lead-Free Ceramic fcBGA 1704 COM 115.2
LFSC3GA115E-5FCN1704C’ -5 Lead-Free Ceramic fcBGA 1704 COM 115.2
LFSC3GA115E-6FFN1704C -6 Lead-Free Organic fcBGA 1704 COM 115.2
LFSC3GA115E-5FFN1704C -5 Lead-Free Organic fcBGA 1704 COM 115.2

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



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

Laﬂ]ce LatticeSC/M Family Data Sheet

A Supplemental Information

January 2008 Data Sheet DS1004

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
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