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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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PURESPEED 1/O Single-Ended DC Electrical Characteristics

Over Recommended Operating Conditions

Input/Output Vie Vin VoL Max. | Vop Min. loL lom
Standard Min. (V)| Max. (V) Min. (V) Max. (V) V) V) (mA) (mA)
LVCMOS 33 03 0.8 > 3.465 | 0.4 24 24,16,8 | -24,-16, 8
02 |VCClIO-02| o1 01
LVTTL 03 0.8 > 3465 | 04 24 24,16,8 | -24,-16, 8
02 |VCCIO-02| 01 01
LVCMOS 25 03 0.7 17 2.65 04 | VCCIO-04 |16,12,8, 4|16, 12, 8, -4
02 | VvCClO-02| o1 01
LVCMOS 18 03 | 0.35VCCIO | 0.65VCCIO | 2.65 04 | VCCIO-04 |16,12, 8, 4|16, -12, -8, -4
02 | VCClO-02| o1 01
LVCMOS 15 03 | 0.35VCCIO | 0.65VCCIO | 2665 04 | VCCIO-04 |16,12,8, 4|16, 12,8, -4
02 |VCCIO-02| 01 01
LVCMOS 12 03 | 0.35VCCIO | 0.65VCCIO | 2.65 03 | VCCIO-03 |12,8,4,2 | 12,8, -4, -2
02 | VvCClO-02| o1 01
PCIX15 203 | 03VCCIO | 0.5VCCIO 15 |0.1VCCIO| 0.9VCCIO 15 05
PCI33 03 | 0.3VCCIO | 05VCCIO | 3.465 |0.1VCCIO| 0.9VCCIO 15 05
PCIX33 03 | 0.35VCCIO | 05VCCIO | 3.465 |0.1VCCIO| 0.9VCCIO 15 05
AGP-1X, AGP-2X | -0.3 | 03VCCIO | 05VCCIO | 3.465 |0.1VCCIO| 0.9VCCIO 15 05
SSTL3I 03 | VREF-02 | VREF+02 | 3465 | 07 | VCCIO-11 8 B8
SSTS3_10ST? 03 | VREF-02 | VREF+02 | 3465 | 09 | VCCIO-13 8 38
SSTL3_I 03 | VREF-02 | VREF+02 | 3465 | 05 | VCCIO-09 16 6
SSTL3_1l OST? 03 | VREF-02 | VREF+02 | 3465 | 09 |VCCIO-013| 16 16
SSTL2_1 03 |VREF-0.18 | VREF+0.18 | 265 | 054 |VCCIO-062| 7.6 76
SSTL2_| OST? 03 |VREF-0.18 | VREF+0.18 | 265 | 073 |vVCCIO-081| 76 76
SSTL2_1I 03 |VREF-0.18 | VREF+0.18 | 265 | 035 |VCCIO-043| 152 152
SSTL2_1 OST? 03 |VREF-0.18 | VREF+0.18 | 265 | 073 |VCCIO-081| 152 152
SSTLi8_ 03 |VREF-0.125| VREF +0.125 | 2.65 | 028 |VCCIO-028| 134 134
SSTLi8_II 03 |VREF-0.125| VREF +0.125| 265 | 028 |VCCIO-028| 134 134
HSTL15_1 03 | VREF-01 | VREF+01 | 265 04 | VCCIO-0.4 8 38
HSTL15_1I 03 | VREF-0.1 | VREF+01 | 2.5 04 | VCCIO-0.4 16 6
HSTLI5_III! 03 | VREF-01 | VREF+01 | 265 N/A N/A N/A N/A
HSTLI5_IV' 03 | VREF-01 | VREF+01 | 265 N/A N/A N/A N/A
HSTL18_I 03 | VREF-0.1 | VREF+01 | 265 04 |VCCIO-04| 96 96
HSTLT8_II 03 | VREF-0.1 | VREF+01 | 265 04 | VCCIO-04 | 192 192
HSTL18_III! 03 | VREF-01 | VREF+01 | 265 N/A N/A N/A N/A
HSTL18_IV' 03 | VREF-01 | VREF+01 | 265 N/A N/A N/A N/A
g%gﬂm g 03 | VREF-02 | VREF+02 | NA N/A N/A N/A N/A
1. Input only.

2. Input with on-chip series termination.
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PURESPEED I/O Differential Electrical Characteristics

LVDS
Over Recommended Operating Conditions
Parameter
Symbol Parameter Description Test Conditions Min. Typ. Max. Units

Vine Vinm | Input voltage 0 — 2.4 \
V1D Differential input threshold (Q-Q) +/-100 — — mV
Vem Input common mode voltage 0.05 1.2 2.35 Vv
Iin Input current Power on or power off — — +/-10 MA
VoH Output high voltage for Vop or Vg |Rt =100 Ohm — 1.38 1.60 \
VoL Output low voltage for Vgp or Voyy  |Rt = 100 Ohm 0.9V 1.03 — \
Vob Output voltage differential (Vop - Vowm)> Rt = 100 Ohm 250 350 450 mV
AVop l(g)l'\;vange in Vop between high and _ _ 50 mv
Vos Output voltage offset (Vop - Vom)/2, Rt = 100 Ohm 1.125 1.20 1.375 \
AVos Change in Vog between H and L — — 50 mV
IsaB Output short circuit current gﬁg;gv Driver outputs — — 12 mA
Tr, Te 8061(}/Sut rise and fall times, 20% to _ _ 500 ps  |Tr Tr
Notes:

1. Data is for 3.5mA differential current drive. Other differential driver current options are available.

2. If the low power mode of the input buffer is used, the minimum V), is 600 mV.
Mini-LVDS

Over Recommended Operating Conditions

Parameter Symbol Description Min. Typ. Max. Units
Z5 Single-ended PCB trace impedance 30 50 75 ohms
Rt Differential termination resistance 60 100 150 ohms
Voo Output voltage, differential, [Vop - Vol 300 — 600 mV
Vos Output voltage, common mode, [Vop + Vouml/2 1 1.2 1.4 \
AVpop Change in Vgp, between H and L — — 50 mV
AV|p Change in Vg, between H and L — — 50 mV
V1D Input voltage, differential, |Vinp - Vil 200 — 600 mV
Vem Input voltage, common mode, |Vinp + Vinuml/2 | 0.3+(V1Hp/2) — 2.1-(V1up/2)
Tr Tk Output rise and fall times, 20% to 80% — — 500 ps
TobuTy Output clock duty cycle 45 — 55 %
TipuTy Input clock duty cycle 40 — 60 %

Note: Data is for 6mA differential current drive. Other differential driver current options are available.
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sysCLOCK PLL Timing

Over Recommended Operating Conditions

Parameter Description Conditions Min. Typ Max. Units
fin Input Clock Frequency (CLKI, CLKFB) 2 — 1000 MHz
fout 85}?5‘8)0'“" Frequency (CLKOR, 15625 | — 1000 MHz
fvco PLL VCO Frequency 100 — 1000 MHz
fpED Phase Detector Input Frequency 2 — 700 MHz
AC Characteristics
tor Output Clock Duty Cycle (Daffggl}ocf:\%gde selected | 45 — 55 %
topurt! Output Clock Period Jitter 2 MHz < fprp < 10 MHz — — 200 Ps
forp > 10 MHz — — 100 ps
tepur' Output Clock Cycle-to-Cycle Jitter — — 100 ps
Output Clock-to-Clock Skew (Between
tskew Two Outputs with the Same Phase Set- — — 20 ps
ting)
tLock PLL Lock-in Time — — 1 ms
tipurt Input Clock Period Jitter — — +250 ps
th Input Clock High Time At 80% level 350 — — ps
tLo Input Clock Low Time At 20% level 350 — — ps
tRswa Analog Reset Signal Pulse Width 100 — — ns
trRswD Digital Reset Signal Pulse Width 3 — — ns
tpEL Timeshift Delay Step Size 40 80 120 ps
tRANGE Timeshift Delay Range — | +/-560 — ps
fss Spread Spectrum Modulation Frequency 30 — 500 KHz
% Spread |Percentage Downspread for SS Mode 0.5 — 15 %
VCO Clock Phase Adjustment Accuracy -5 — 5 °

1. Values are measured with FPGA logic active, no additional 1/Os toggling and REFCLK total jitter = 30 ps
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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
AG11 VCCIO5 - VCCIO5 -
AJ9 VCCIO5 - VCCIO5 -
AJ23 VCCIO4 - VCCIO4 -
AG20 VCCIO4 - VCCIO4 -
AJ26 VCCIO4 - VCCIO4 -
AG23 VCCIO4 - VCCIO4 -
AC29 VCCIO3 - VCCIO3 -
AA26 VCCIO3 - VCCIO3 -
Y28 VCCIO3 - VCCIO3 -
AA29 VCCIO3 - VCCIO3 -
G30 VCCIO2 - VCCIO2 -
J29 VCCIO2 - VCCIO2 -
K27 VCCIO2 - VCCIO2 -
N25 VCCIO2 - VCCIO2 -
F20 VCCIO1 - VCCIO1 -
C19 VCCIO1 - VCCIO1 -
C12 VCCIO1 - VCCIO1 -
F11 VCCIO1 - VCCIO1 -
H1 GND - GND -
L4 GND - GND -
M3 GND - GND -
N5 GND - GND -
K2 GND - GND -
M2 GND - GND -
P6 GND - GND -
G4 GND - GND -
H3 GND - GND -
AC2 GND - GND -
AA3 GND - GND -
AE1 GND - GND -
Y4 GND - GND -
AB4 GND - GND -
AA5 GND - GND -
AE6 GND - GND -
AES8 GND - GND -
AH5 GND - GND -
AG9 GND - GND -
AG6 GND - GND -
AF11 GND - GND -
AG12 GND - GND -
AJ10 GND - GND -
AK26 GND - GND -
AJ22 GND - GND -
AF20 GND - GND -
AJ25 GND - GND -
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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
E22 VCC12 - VCC12 -
E21 VCC12 - VCC12 -
E3 VCC12 - VCC12 -
E4 VCC12 - VCC12 -
E6 VCC12 - VCC12 -
E7 VCC12 - VCC12 -
E8 VCC12 - VCC12 -
E9 VCC12 - VCC12 -
E11 VCC12 - VCC12 -
E12 VCC12 - VCC12 -
A23 GND - GND -
A3 GND - GND -
AA13 GND - GND -
AA15 GND - GND -
AA18 GND - GND -
AA20 GND - GND -
AA26 GND - GND -
AA6 GND - GND -
AB10 GND - GND -
AB24 GND - GND -
AC14 GND - GND -
AC22 GND - GND -
AC29 GND - GND -
AC3 GND - GND -
AD11 GND - GND -
AD19 GND - GND -
AD27 GND - GND -
AD7 GND - GND -
AF12 GND - GND -
AF18 GND - GND -
AF24 GND - GND -
AF30 GND - GND -
AF4 GND - GND -
AG15 GND - GND -
AG21 GND - GND -
AG9 GND - GND -
AJ10 GND - GND -
AJ16 GND - GND -
AJ20 GND - GND -
AJ26 GND - GND -
AJ29 GND - GND -
AJ4 GND - GND -
AK13 GND - GND -
AK17 GND - GND -
AK23 GND - GND -
AK7 GND - GND -
ALA1 GND - GND -
AL32 GND - GND -
AM2 GND - GND -
AM31 GND - GND -
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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
P10 GND - GND -
P13 GND - GND -
P15 GND - GND -
P18 GND - GND -
P20 GND - GND -
P24 GND - GND -
R12 GND - GND -
R14 GND - GND -
R16 GND - GND -
R17 GND - GND -
R19 GND - GND -
R21 GND - GND -
R26 GND - GND -
R6 GND - GND -
T15 GND - GND -
T18 GND - GND -
T30 GND - GND -
T4 GND - GND -
uts GND - GND -
ui8 GND - GND -
u29 GND - GND -
u3 GND - GND -
Vi2 GND - GND -
Vi4 GND - GND -
V16 GND - GND -
V17 GND - GND -
V19 GND - GND -
Va1 GND - GND -
va7 GND - GND -
V7 GND - GND -
W13 GND - GND -
W15 GND - GND -
W18 GND - GND -
W20 GND - GND -
W23 GND - GND -
W9 GND - GND -
Y12 GND - GND -
Y14 GND - GND -
Y19 GND - GND -
Y21 GND - GND -
Y30 GND - GND -
Y4 GND - GND -
N13 VCC - VvCC -
N15 VCC - VCC -
N16 VCC - VCC -
N17 VCC - VCC -
N18 VCC - VCC -
N20 VCC - VCC -
P14 VCC - VCC -
P16 VCC - VCC -
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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
AL11 GND - GND -
AL17 GND - GND -
AL21 GND - GND -
AL27 GND - GND -
AL5 GND - GND -
AM14 GND - GND -
AM18 GND - GND -
AM24 GND - GND -
AM30 GND - GND -
AM8 GND - GND -
ANA1 GND - GND -
AN34 GND - GND -
AP2 GND - GND -
AP33 GND - GND -
B1 GND - GND -
B34 GND - GND -
C1i1 GND - GND -
C12 GND - GND -
C13 GND - GND -
C14 GND - GND -
C17 GND - GND -
Cc21 GND - GND -
Cc22 GND - GND -
C23 GND - GND -
C24 GND - GND -
C26 GND - GND -
ca7 GND - GND -
C30 GND - GND -
C31 GND - GND -
C4 GND - GND -
C5 GND - GND -
Cc8 GND - GND -
C9 GND - GND -
D18 GND - GND -
E32 GND - GND -
E4 GND - GND -
F19 GND - GND -
G16 GND - GND -
G29 GND - GND -
G7 GND - GND -
H3 GND - GND -
H31 GND - GND -
J10 GND - GND -
J15 GND - GND -
J26 GND - GND -
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

F25 B_HDINNO_L - PCS361CHOINN
E25 B_HDINPO_L - PCS 361 CHOINP
D28 B_VDDIBO_L -

G25 VCC1i2 -

D29 A_VDDIB3_L -

C25 VCC12 -

A25 A_HDINP3_L - PCS 360 CH3INP
B25 A_HDINN3_L - PCS360CH3INN
A26 A_HDOUTP3_L - PCS 360 CH 3 OUT P
E27 VCC1i2 -

B26 A_HDOUTNS3_L - PCS 360 CH 3 OUT N
F26 A_VDDOB3_L -

B27 A_HDOUTN2_L - PCS 360 CH2 OUT N
F27 A_VDDOB2_L -

A27 A_HDOUTP2_L - PCS 360 CH2 OUT P
E28 VCC1i2 -

B28 A_HDINN2_L - PCS360CH2INN
A28 A_HDINP2_L - PCS360CH2INP
D30 A_VDDIB2_L -

Cc28 VCC12 -

D31 A_VDDIB1_L -

C29 VCC12 -

A29 A_HDINP1_L - PCS360CH1INP
B29 A_HDINN1_L - PCS 360 CH1INN
A30 A_HDOUTP1_L - PCS 360 CH 1 OUT P
E29 VCC12 -

B30 A_HDOUTN1_L - PCS 360 CH 1 OUT N
F28 A_VDDOB1_L -

B31 A_HDOUTNO_L - PCS 360 CH 0 OUT N
F29 A_VDDOBO_L -

A31 A_HDOUTPO_L - PCS 360 CHO OUT P
E30 VCC12 -

B32 A_HDINNO_L - PCS360CHOINN
A32 A_HDINPO_L - PCS360CHOINP
D32 A_VDDIBO_L -

C32 VCC12 -

E34 PL30A 7

F34 PL30B 7

F33 PL34A 7

G33 PL34B 7

K30 PL38A 7

L30 PL38B 7

G34 PL40A 7
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
AL5 GND -
AM14 GND -
AM18 GND -
AM24 GND -
AM30 GND -
AM8 GND -
AN1 GND -
AN34 GND -
AP2 GND -
AP33 GND -
B1 GND -
B34 GND -
C11 GND -
Cci12 GND -
C13 GND -
Ci14 GND -
Cc17 GND -
c21 GND -
Cc22 GND -
Cc23 GND -
C24 GND -
C26 GND -
ca7 GND -
C30 GND -
C31 GND -
Cc4 GND -
C5 GND -
cs GND -
C9 GND -
D18 GND -
E32 GND -
E4 GND -
F19 GND -
G16 GND -
G29 GND -
G7 GND -
H3 GND -
H31 GND -
J10 GND -
J15 GND -
J26 GND -
K20 GND -
K23 GND -
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
w7 GND -
AA14 VCC -
AA16 VCC -
AA17 VCC -
AA18 VCC -
AA19 VCC -
AA21 VCC -
AB13 VCC -
AB22 VCC -
N13 VCC -
N22 VCC -
P14 VCC -
P16 VCC -
P17 VCC -
P18 VCC -
P19 VCC -
P21 VCC -
R15 VCC -
R17 VCC -
R18 VCC -
R20 VCC -
T14 VCC -
T16 VCC -
T19 VCC -
T21 VCC -
ui4 VCC -
u15 VCC -
ui7 VCC -
u18 VCC -
u20 VCC -
u21 VCC -
V14 VCC -
V15 VCC -
V17 VCC -
V18 VCC -
V20 VCC -
V21 VCC -
W14 VCC -
W16 VCC -
W19 VCC -
w21 VCC -
Y15 VCC -
Y17 VCC -

4-105



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
AY41 PB12A 5 PB13A 5
BA41 PB12B 5 PB13B 5
AT39 PB12C 5 PB13C 5
AT38 PB12D 5 PB13D 5
AV37 PB13A 5 PB15A 5
AV36 PB13B 5 PB15B 5
AM31 PB13C 5 PB15C 5
AM32 PB13D 5 PB15D 5
BA40 PB15A 5 PB16A 5
BB40 PB15B 5 PB16B 5
AM29 PB15C 5 PB16C 5
AL29 PB15D 5 PB16D 5
AY39 PB16A 5 PB17A 5
AY38 PB16B 5 PB17B 5
AN33 PB16C 5 PB17C 5
AN32 PB16D 5 PB17D 5
BA39 PB17A 5 PB19A 5
BA38 PB17B 5 PB19B 5
AT37 PB17C 5 PB19C 5
AT36 PB17D 5 PB19D 5
AW36 PB19A 5 PB20A 5
AW35 PB19B 5 PB20B 5
AM28 PB19C 5 PB20C 5
AL28 PB19D 5 PB20D 5
BB38 PB20A 5 PB21A 5
BB39 PB20B 5 PB21B 5
AR34 PB20C 5 PB21C 5
AR33 PB20D 5 PB21D 5
AV35 PB21A 5 PB23A 5
AV34 PB21B 5 PB23B 5
AT33 PB21C 5 PB23C 5
AT34 PB21D 5 PB23D 5
BA37 PB23A 5 PB25A 5
BA36 PB23B 5 PB25B 5
AP33 PB23C 5 PB25C 5
AP32 PB23D 5 PB25D 5
AY36 PB24A 5 PB26A 5
AY35 PB24B 5 PB26B 5
AN31 PB24C 5 PB26C 5
AN30 PB24D 5 PB26D 5
BB37 PB25A 5 PB27A 5
BB36 PB25B 5 PB27B 5
AP31 PB25C 5 PB27C 5
AP30 PB25D 5 PB27D 5
AV33 PB27A 5 PB29A 5
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LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA' ? (Cont.)

LFSC/M80 LFSC/M115
Ball Ball VCCIO Dual Ball VCCIO Dual
Number Function Bank Function Function Bank Function
AP1 PR90B 3 PR109B 3
AN1 PR90A 3 PR109A 3
AK10 PR89D 3 VREF2_3 PR107D 3 VREF2_3
AJ10 PR89C 3 PR107C 3
AM5 PR89B 3 PR107B 3
AL5 PR89A 3 PR107A 3
AL7 PR86D 3 PR104D 3
AK7 PR86C 3 PR104C 3
AMA1 PR86B 3 PR104B 3
AL1 PR86A 3 PR104A 3
AJ11 PR85D 3 PR103D 3
AH11 PR85C 3 PR103C 3
AK5 PR85B 3 PR103B 3
AJ5 PR85A 3 PR103A 3
AK9 PR84D 3 PR99D 3
AJ9 PR84C 3 PR99C 3
AK3 PR84B 3 PR99B 3
AJ3 PR84A 3 PR99A 3
AK6 PR82D 3 PR98D 3
AJ6 PR82C 3 PR98C 3
AK2 PR82B 3 PR98B 3
AJ2 PR82A 3 PR98A 3
AH10 PR81D 3 PR96D 3
AG10 PR81C 3 PR96C 3
AKA1 PR81B 3 PR96B 3
AJ1 PR81A 3 PR96A 3
AH9 PR80D 3 PR94D 3
AG9 PR80C 3 PR94C 3
AH2 PR80B 3 PR94B 3
AG2 PR80A 3 PR94A 3
AH8 PR78D 3 PR92D 3
AG8 PR78C 3 PR92C 3
AG1 PR78B 3 PR92B 3
AHA1 PR78A 3 PR92A 3
AG14 PR77D 3 PR91D 3
AF14 PR77C 3 PR91C 3
AG4 PR77B 3 PR91B 3
AF4 PR77A 3 PR91A 3
AH7 PR76D 3 DIFFR_3 PR90D 3 DIFFR_3
AG7 PR76C 3 PR90C 3
AG3 PR76B 3 PR90B 3
AF3 PR76A 3 PR90A 3
AH6 PR74D 3 PR88D 3
AG6 PR74C 3 PR88C 3
AF1 PR74B 3 PR88B 3
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Pinout Information

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

J1 PR25B 2 PR38B 2

K1 PR25A 2 PR38A 2

V12 PR24D 2 PR34D 2

ui2 PR24C 2 PR34C 2

K2 PR24B 2 PR34B 2

J2 PR24A 2 PR34A 2

R10 PR22D 2 PR30D 2

T10 PR22C 2 PR30C 2

L5 PR22B 2 PR30B 2

K5 PR22A 2 PR30A 2

P9 PR21D 2 PR26D 2

N9 PR21C 2 PR26C 2

L6 PR21B 2 PR26B 2

K6 PR21A 2 PR26A 2

M8 PR20D 2 PR19D 2

M9 PR20C 2 PR19C 2

HA1 PR20B 2 PR19B 2

G1 PR20A 2 PR19A 2

ut4 PR18D 2 VREF2_2 PR18D 2 VREF2_2

T14 PR18C 2 PR18C 2

H2 PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C
G2 PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C
P10 PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A
N10 PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A
H3 PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D
G3 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D
R11 PR16D 2 PR15D 2

P11 PR16C 2 PR15C 2

J5 PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B PR15B 2 URC_PLLC_IN_A/URC_PLLC_FB_B
Jé PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B PR15A 2 URC_PLLT_IN_A/URC_PLLT_FB_B
P18 VCCJ - VCCJ -

P19 TDO - TDO TDO - TDO
R21 TMS - TMS -

P20 TCK - TCK -

P12 TDI - TDI -

P17 PROGRAMN 1 PROGRAMN 1

P21 MPIIRQN 1 CFGIRQN/MPI_IRQ_N MPIIRQN 1 CFGIRQN/MPI_IRQ_N

P13 CCLK 1 CCLK 1
H10 RESP_URC - RESP_URC -
N13 VCCi12 - VCCi12 -

H9 A_REFCLKN_R - A_REFCLKN_R -

G9 A_REFCLKP_R - A_REFCLKP_R -

F2 VCC12 - VCC12 -

H4 A_VDDIBO_R - A_VDDIBO_R -

C1 A_HDINPO_R - PCS3EOCHOINP A_HDINPO_R - PCS3EOCHOINP
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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
B22 PT61B 1 A3/MPI_ADDR17 PT69B 1 A3/MPI_ADDR17
B23 PT61A 1 A4/MPI_ADDR18 PT69A 1 A4/MPI_ADDR18
K23 PT60D 1 D25/PCLKC1_5/MPI_DATA25 PT66D 1 D25/PCLKC1_5/MPI_DATA25
J23 PT60C 1 D26/PCLKT1_5/MPI_DATA26 PT66C 1 D26/PCLKT1_5/MPI_DATA26
D22 PT60B 1 A5/MPI_ADDR19 PT6E6B 1 A5/MPI_ADDR19
E22 PT60A 1 A6/MPI_ADDR20 PT66A 1 A6/MPI_ADDR20
K22 PT59D 1 D27/MPI_DATA27 PT63D 1 D27/MPI_DATA27
J22 PT59C 1 VREF1_1 PT63C 1 VREF1_1
D23 PT59B 1 A7/MPI_ADDR21 PT63B 1 A7/MPI_ADDR21
Cc23 PT59A 1 A8/MPI_ADDR22 PT63A 1 A8/MPI_ADDR22
L23 PT57D 1 D28/PCLKC1_6/MPI_DATA28 PT61D 1 D28/PCLKC1_6/MPI_DATA28
M23 PT57C 1 D29/PCLKT1_6/MPI_DATA29 PT61C 1 D29/PCLKT1_6/MPI_DATA29
A24 PT57B 1 A9/MPI_ADDR23 PT61B 1 A9/MPI_ADDR23
B24 PT57A 1 A10/MPI_ADDR24 PT61A 1 A10/MPI_ADDR24
K25 PT56D 1 D30/PCLKC1_7/MPI_DATA30 PT58D 1 D30/PCLKC1_7/MPI_DATA30
J25 PT56C 1 D31/PCLKT1_7/MPI_DATA31 PT58C 1 D31/PCLKT1_7/MPI_DATA31
F23 PT56B 1 A11/MPI_ADDR25 PT58B 1 A11/MPI_ADDR25
F22 PT56A 1 A12/MPI_ADDR26 PT58A 1 A12/MPI_ADDR26
J26 PT55D 1 D11/MPI_DATA11 PT57D 1 D11/MPI_DATA11
K26 PT55C 1 D12/MPI_DATA12 PT57C 1 D12/MPI_DATA12
E23 PT55B 1 A13/MPI_ADDR27 PT57B 1 A13/MPI_ADDR27
E24 PT55A 1 A14/MPI_ADDR28 PT57A 1 A14/MPI_ADDR28
G23 PT53D 1 A16/MPI_ADDR30 PT55D 1 A16/MPI_ADDR30
G24 PT53C 1 D13/MPI_DATA13 PT55C 1 D13/MPI_DATA13
F26 PT53B 1 A15/MPI_ADDR29 PT55B 1 A15/MPI_ADDR29
F27 PT53A 1 A17/MPI_ADDR31 PT55A 1 A17/MPI_ADDR31
H25 PT52D 1 A19/MPI_TSIZ1 PT54D 1 A19/MPI_TSIZ1
H24 PT52C 1 A20/MPI_BDIP PT54C 1 A20/MPI_BDIP
C25 PT52B 1 A18/MPI_TSIZ0 PT54B 1 A18/MPI_TSIZ0
C26 PT52A 1 MPI_TEA PT54A 1 MPI_TEA
K24 PT51D 1 D14/MPI_DATA14 PT51D 1 D14/MPI_DATA14
J24 PT51C 1 DP1/MPI_PAR1 PT51C 1 DP1/MPI_PAR1
F24 PT51B 1 A21/MPI_BURST PT51B 1 A21/MPI_BURST
F25 PT51A 1 D15/MPI_DATA15 PT51A 1 D15/MPI_DATA15
L26 D_REFCLKP_L - D_REFCLKP_L -
M26 | D_REFCLKN_L - D_REFCLKN_L -
G27 VCC12 - VCC12 -
C29 D_VDDIB3_L - D_VDDIB3_L -
F28 VCCi2 - VCC12 -
D26 D_HDINP3_L - PCS363CH3INP D_HDINP3_L - PCS363CH3INP
E26 D_HDINN3_L - PCS 363 CH3INN D_HDINN3_L - PCS 363 CH3INN
B25 |D_HDOUTP3_L - PCS 363 CH 3 OUT P D_HDOUTP3_L - PCS 363 CH 3 OUT P
D24 VCC12 - VCC12 -
A25 |D_HDOUTN3_L - PCS 363 CH 3 OUTN D_HDOUTNS3_L - PCS 363 CH3 OUTN
E25 D_VDDOB3_L - D_VDDOBS3_L -
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Pinout Information

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
AG38 NC - PL95A 6
AH38 NC - PL95B 6
AJ39 NC - PL100A 6
AK39 NC - PL100B 6
AL41 NC - PL105A 6
AM41 NC - PL105B 6
AN40 NC - PL108A 6
AM40 NC - PL108B 6
AM39 NC - PL111A 6
AN39 NC - PL111B 6
AR42 NC - PL113A 6
AT42 NC - PL113B 6
AT NC - PR113B 3
AR1 NC - PR113A 3
AN4 NC - PR111B 3
AM4 NC - PR111A 3
AM3 NC - PR108B 3
AN3 NC - PR108A 3
AM2 NC - PR105B 3
AL2 NC - PR105A 3
AK4 NC - PR100B 3
AJ4 NC - PR100A 3
AH5 NC - PR95B 3
AG5 NC - PR95A 3
P6 NC - PR39B 2
N6 NC - PR39A 2
L3 NC - PR36B 2
K3 NC - PR36A 2
M5 NC - PR35A 2
L4 NC - PR32B 2
K4 NC - PR32A 2
A2 GND - GND -
Ad1 GND - GND -
AA20 GND - GND -
AA23 GND - GND -
AA3 GND - GND -
AA39 GND - GND -
AB20 GND - GND -
AB23 GND - GND -
AB4 GND - GND -
AB40 GND - GND -
AC17 GND - GND -
AC19 GND - GND -
AC21 GND - GND -
AC22 GND - GND -
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Thermal Management

Thermal management is recommended as part of any sound FPGA design methodology. To assess the thermal
characteristics of a system, Lattice specifies a maximum allowable junction temperature in all device data sheets.
Designers must complete a thermal analysis of their specific design to ensure that the device and package do not
exceed the junction temperature limits. Refer to the Thermal Management document to find the device/package
specific thermal values.

For Further Information

For further information regarding Thermal Management, refer to the following located on the Lattice website at
www.latticesemi.com.

* Thermal Management document
» Technical Note TN1101 - Power Estimation and Management for LatticeSC Devices

* Power Calculator tool included with Lattice’s ispLEVER design tool, or as a standalone download from
www.latticesemi.com/software
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Ordering Information

Lattice Semiconductor LatticeSC/M Family Data Sheet

Conventional Packaging

Commercial

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA15E-7F256C -7 fpBGA 256 CcOoM 15.2
LFSC3GA15E-6F256C -6 fpBGA 256 COM 15.2
LFSC3GA15E-5F256C -5 fpBGA 256 COM 15.2
LFSC3GA15E-7F900C -7 fpBGA 900 CcOoM 15.2
LFSC3GA15E-6F900C -6 fpBGA 900 COM 15.2
LFSC3GA15E-5F900C -5 fpBGA 900 COoM 15.2

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA15EP1-7F256C -7 fpBGA 256 COM 15.2
LFSCM3GA15EP1-6F256C -6 fpBGA 256 CcOoM 15.2
LFSCM3GA15EP1-5F256C -5 fpBGA 256 COM 15.2
LFSCM3GA15EP1-7F900C -7 fpBGA 900 CcOM 15.2
LFSCM3GA15EP1-6F900C -6 fpBGA 900 CcOoM 15.2
LFSCM3GA15EP1-5F900C -5 fpBGA 900 COM 15.2

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA25E-7F900C -7 fpBGA 900 COM 25.4
LFSC3GA25E-6F900C -6 fpBGA 900 COM 25.4
LFSC3GA25E-5F900C -5 fpBGA 900 CcOoM 25.4
LFSC3GA25E-7FF1020C" -7 Organic fcBGA 1020 COM 25.4
LFSC3GA25E-6FF1020C' -6 Organic fcBGA 1020 COM 25.4
LFSC3GA25E-5FF1020C" -5 Organic fcBGA 1020 CcOoM 25.4
LFSC3GA25E-7FFA1020C -7 Organic fcBGA Revision 2 1020 COM 25.4
LFSC3GA25E-6FFA1020C -6 Organic fcBGA Revision 2 1020 COM 25.4
LFSC3GA25E-5FFA1020C -5 Organic fcBGA Revision 2 1020 COM 25.4
1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA25EP1-7F900C -7 fpBGA 900 COM 25.4
LFSCM3GA25EP1-6F900C -6 fpBGA 900 COM 25.4
LFSCM3GA25EP1-5F900C -5 fpBGA 900 COM 25.4
LFSCM3GA25EP1-7FF1020C’ -7 Organic fcBGA 1020 COM 25.4
LFSCM3GA25EP1-6FF1020C' -6 Organic fcBGA 1020 COM 25.4
LFSCM3GA25EP1-5FF1020C" -5 Organic fcBGA 1020 CcOoM 25.4
LFSCM3GA25EP1-7FFA1020C -7 Organic fcBGA Revision 2 1020 COM 25.4
LFSCM3GA25EP1-6FFA1020C -6 Organic fcBGA Revision 2 1020 COM 25.4
LFSCM3GA25EP1-5FFA1020C -5 Organic fcBGA Revision 2 1020 COM 25.4

1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.
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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.
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