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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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Figure 2-22. Output Register Block®
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Figure 2-23. Output/Tristate DDR/Shift Register Block
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Internal Logic Analyzer Capability (ispTRACY)

All LatticeSC devices support an internal logic analyzer diagnostic feature. The diagnostic features provide capabil-
ities similar to an external logic analyzer, such as programmable event and trigger condition and deep trace mem-
ory. This feature is enabled by Lattice’s ispTRACY. The ispTRACY utility is added into the user design at compile
time. For additional detail refer to technical information at the end of the data sheet.

Temperature Sensing

Lattice provides a way to monitor the die temperature by using a temperature-sensing diode that is designed into
every LatticeSC device. The difference in Vgg of the diode at two different forward currents varies with temperature.
This relationship is shown in Figure 2-33. The accuracy of the temperature-sensing diode is typically +/- 10°C.

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.

This temperature-sensing diode is designed to work with an external temperature sensor such as the Maxim
1617A. The Maxim 1617A is configured to measure difference in Vgg (of the temperature-sensing diode) at 10pA
and at 100pA. This difference in Vgg voltage varies with temperature at approximately 1.64 mV/°C. A typical device
with a 85°C junction temperature will measure approximately 593mV. For additional detail refer to TN1115, Tem-
perature Sensing Diode in LatticeSC Devices.

Figure 2-33. Sensing Diode Typical Characteristics
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Oscillator

Every LatticeSC device has an internal CMOS oscillator, which is used as a master serial clock for configuration
and is also available as a potential general purpose clock (MCK) for the FPGA core. There is a K divider (divide by
2/4/8/16/32/64/128) available with this oscillator to get lower MCK frequencies. This clock is available as a general
purpose clock signal to the software routing tool. For additional detail refer to technical information at the end of the
data sheet.
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LatticeSC/M Family Timing Adders
Over Recommended Operating Conditions at VCC = 1.2V +/- 5%

-7 -6 -5
Buffer Type Description Min. | Max. Min. Max. Min. Max. |Units

Input Adjusters

LVDS LVDS -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns
RSDS RSDS -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns
BLVDS25 BLVDS -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns
MLVDS25 MLVDS -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns
LVPECL33 LVPECL -0.031 -0.031 -0.011 -0.011 0.009 0.009 ns
HSTL18_lI HSTL_18 class | -0.013 -0.015 0.015 0.007 0.042 0.029 ns
HSTL18_lI HSTL_18 class Il -0.013 -0.015 0.015 0.007 0.042 0.029 ns
HSTL18_lIl HSTL_18 class lll -0.016 -0.018 0.008 0.003 0.032 0.023 ns
HSTL18_IV HSTL_18 class IV -0.016 -0.018 0.008 0.003 0.032 0.023 ns
HSTL18D_|I Differential HSTL 18 class | 0.006 0.001 0.029 0.024 0.052 0.046 ns
HSTL18D_lI Differential HSTL 18 class Il | 0.006 0.001 0.029 0.024 0.052 0.046 ns
HSTL15_1I HSTL_15 class | -0.005 -0.016 0.026 -0.001 0.057 0.014 ns
HSTL15_lI HSTL_15 class Il -0.005 -0.016 0.026 -0.001 0.057 0.014 ns
HSTL15_lIl HSTL_15 class lll -0.013 -0.015 0.015 0.007 0.042 0.029 ns
HSTL15_IV HSTL_15 class IV -0.013 -0.015 0.015 0.007 0.042 0.029 ns
HSTL15D_|I Differential HSTL 15 class | | -0.021 -0.022 0.001 -0.009 0.022 0.003 ns
HSTL15D_lI Differential HSTL 15 class Il | -0.021 -0.022 0.001 -0.009 0.022 0.003 ns
SSTL33_I SSTL _3class | -0.036 -0.061 -0.181 -0.313 -0.326 -0.565 ns
SSTL33_II SSTL_3class I -0.036 -0.061 -0.181 -0.313 -0.326 -0.565 ns
SSTL33D_I Differential SSTL_3 class | 0.012 0.012 0.034 0.028 0.055 0.043 ns
SSTL33D_lI Differential SSTL_3 class I 0.012 0.012 0.034 0.028 0.055 0.043 ns
SSTL25_| SSTL_2class | 0.003 -0.008 0.03 0.011 0.058 0.03 ns
SSTL25_lI SSTL_2class Il 0.003 -0.008 0.03 0.011 0.058 0.03 ns
SSTL25D_| Differential SSTL_2 class | 0.006 0 0.031 0.023 0.056 0.046 ns
SSTL25D_lI Differential SSTL_2 class I 0.006 0 0.031 0.023 0.056 0.046 ns
SSTL18_I SSTL_18 class | -0.013 -0.015 0.015 0.007 0.042 0.029 ns
SSTL18_ll SSTL_18class Il -0.013 -0.015 0.015 0.007 0.042 0.029 ns
SSTL18D_|I Differential SSTL_18 class | | 0.006 0.001 0.029 0.024 0.052 0.046 ns
SSTL18D_lI Differential SSTL_18 class Il | 0.006 0.001 0.029 0.024 0.052 0.046 ns
LVTTL33 LVTTL 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns
LVCMOS33 LVCMOS 3.3 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns
LVCMOS25 LVCMOS 2.5 0 0 0 0 0 0 ns
LVCMOS18 LVCMOS 1.8 -0.068 -0.068 -0.087 -0.087 -0.105 -0.105 ns
LVCMOS15 LVCMOS 1.5 -0.131 -0.131 -0.186 -0.186 -0.241 -0.241 ns
LVCMOS12 LVCMOS 1.2 -0.238 -0.238 -0.364 -0.364 -0.49 -0.49 ns
PCI33 PCI 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns
PCIX33 PCI-X 3.3 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns
PCIX15 PCI-X 1.5 -0.005 -0.016 0.026 -0.001 0.057 0.014 ns
AGP1X33 AGP-1X 3.3 0.034 0.034 -0.05 -0.05 -0.134 -0.134 ns
AGP2X33 AGP-2X -0.036 -0.061 -0.181 -0.313 -0.326 -0.565 ns
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Figure 3-10. FIFO Reset Waveform

1 I Asynchronous RESET, RESET pulse width (trw),
RESET to Flag valid (trsr), RESET hold time (trsH)

RST * ™
I I
I
- o
| tRsu \[RSH
RE | ‘_’/'
I I
{ . 1
L tRsE '
[

WE

FF, AF flags

f
I
f

b0 >< )

Note: RE and WE must be deactivated tggy before the Positive FIFO reset edge and enabled tggy after the FIFO reset negative edge.

Figure 3-11. Read Pointer Reset Waveform
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LatticeSC/M sysCONFIG Port Timing (Continued)

Over Recommended Operating Conditions

Parameter | Description ‘ Min. Max. Units
sysCONFIG Asynchronous Peripheral Configuration Mode
twRAP WRN, CSON and CS1 Pulse Width 5 - ns
tsap D[7:0] Setup Time 1.5 - ns
trDYAP RDY Delay — 8 ns
toap RDY Low 1 8 p%ﬁ(';gs
twRoaP Earliest WRN After RDY Goes High 0 — ns
tDENAP RDN to D[7:0] Enable/Disable — 7.5 ns
tpap CCLK to DOUT — 7.5 ns
sysCONFIG Slave Serial Configuration Mode
tsss DIN Setup Time 5.2 — ns
thss DIN Hold Time 0 — ns
tcHss CCLK High Time 3.75 — ns
tcLss CCLK Low Time 3.75 — ns
fcss CCLK Frequency — 150 MHz
tpss CCLK to DOUT — 7.5 ns
SysCONFIG Slave Parallel Configuration Mode
ts1sp CSON, CS1, WRN Setup Time 5.2 — ns
tH1sp CSON, CS1, WRN Hold Time 0 — ns
tsosp D[7:0] Setup Time 5.2 — ns
tHosp D[7:0] Hold Time 0 — ns
tcHsp CCLK High Time 3.75 — ns
toL CCLK Low Time 3.75 — ns
fcsp CCLK Frequency — 150 MHz
sysCONFIG MPI Port

-7 -6 -5

Parameter Description Min. Max. Min. Max. Min. Max. | Units
e s PSR s R sasp e | +9 | — | 2 | = |0 | — |
tmMPIADR_SET MPI Address to MPCCLK Setup Time 3.9 — 4.2 — 4.5 — ns
tvMPIDAT SET MPI Write Data to MPCCLK Setup Time 4.9 — 5.2 — 5.5 — ns
twPIDPAR_ SET _I\l_/:ZIeWrite Parity Data to MPCCLK Setup 3.9 . 4.0 . 45 . ns
tvmplL HLD All Hold Times 0 — 0 — 0 — ns
tPICTRL DEL _hlflggcl\}l_gctgé/lTPﬂl\%ontrol (MPCTA, MPC- - 5.6 - 6.7 - 8.7 ns
tmMPIDAT DEL MPCCLK to MPI Data — 5.6 — 6.7 — 8.7 ns
tMPIDPAR_DEL MPCCLK to MPI Parity Data — 4.9 — 5.7 — 7.7 ns
fmPI_cLK_FRQ MPCCLK Frequency — 100 — 83 — 66 MHz
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Signal Descriptions (Cont.)

Signal Name

I/0

Description

RESP_[ULC/URC]

Calibration resistor to be placed between this pin and either ground or
RESPN_[ULC/URC]. RESPN_[ULC/URC] is available on select pack-
ages. If available, connection of calibration resistor between
RESP_[ULC/URC] and RESPN_[ULC/URC] takes precedence over
connection of calibration resistor between RESP_[ULC/URC] and
ground. Note: only one per side of the device. Value: 4.02K ohm

+/- 1% ohm.

RESPN_[ULC/URC]

Available on selected packages. If available, calibration resistor should
be placed between RESP_[ULC/URC] and RESPN_[ULC/URC]
instead of between RESP_[ULC/URC] and ground. Note: only one per
side of the device. Value: 4.02K ohm +/- 1% ohm.

[A:D]_VDDIBx_[L/R]

Input buffer power supply for channel x (1.2V/1.5V) on left [L] or right
[R] side of device.

[A:D]_VDDOBx_[L/R]

Output buffer power supply for channel x (1.2V/1.5V) on left [L] or right
[R] side of device.

[A:D]_VDDAX25_[L/R]

Auxiliary power for input and output termination (2.5V) on left [L] or
right [R] side of device.

1. The ispLEVER software tools may specify VDDRX,

mode.

VDDTX, VDDP and VCCL pins. These pins should be considered VCC12 pins.
Note: Signals listed as Signal A/ Signal B define the same physical pin that is used for different functions based on configuration
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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/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

B30 A_HDOUTNO_L - PCS 360 CH O OUT N A_HDOUTNO_L - PCS 360 CH 0 OUT N
D30 A_VDDOBO_L - A_VDDOBO_L -

A30 A_HDOUTPO_L - PCS 360 CH 0 OUT P A_HDOUTPO_L - PCS 360 CH 0 OUT P
C31 A_HDINNO_L - PCS360CHOINN A_HDINNO_L - PCS360CHOINN
C32 A_HDINPO_L - PCS360CHOINP A_HDINPO_L - PCS360CHOINP
B31 A_VDDIBO_L - A_VDDIBO_L -
AL25 NC - PB26A 5
AL24 NC - PB26B 5
AG27 NC - PB26C 5
AH27 NC - PB26D 5
AM25 NC - PB27A 5
AM24 NC - PB27B 5

AL9 NC - PB62A 4

AL8 NC - PB62B 4

AK9 NC - PB63A 4

AJ9 NC - PB63B 4
AG10 NC - PB63C 4
AG11 NC - PB63D 4

J30 NC - PL26A 7

H30 NC - PL26B 7

M28 NC - PL26C 7

N28 NC - PL26D 7

J32 NC - PL27A 7

J31 NC - PL27B 7

N26 NC - PL27C 7

N27 NC - PL27D 7

K31 NC - PL29A 7

K32 NC - PL29B 7

P25 NC - PL29C 7

P26 NC - PL29D 7

L27 NC - PL22C 7

L28 NC - PL22D 7

M29 NC - PL30A 7

L29 NC - PL30B 7

M30 NC - PL31A 7

L30 NC - PL31B 7

L31 NC - PL34A 7

M31 NC - PL34B 7
AA29 NC - PL56A 6
AA30 NC - PL56B 6
AB31 NC - PL57A 6
AA31 NC - PL57B 6
AG30 NC - PL57C 6
AG29 NC - PL57D 6
AB29 NC - PL58A 6
AB30 NC - PL58B 6

Y25 NC - PL58C 6
AA25 NC - PL58D 6

AA8 NC - PR58D 3

Y8 NC - PR58C 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
AA21 VCCAUX - VCCAUX -
AA22 VCCAUX - VCCAUX -
AB11 VCCAUX - VCCAUX -
AB12 VCCAUX - VCCAUX -
AB15 VCCAUX - VCCAUX -
AB16 VCCAUX - VCCAUX -
AB17 VCCAUX - VCCAUX -
AB18 VCCAUX - VCCAUX -
AB21 VCCAUX - VCCAUX -
AB22 VCCAUX - VCCAUX -
L11 VCCAUX - VCCAUX -
L12 VCCAUX - VCCAUX -
L14 VCCAUX - VCCAUX -
L15 VCCAUX - VCCAUX -
L18 VCCAUX - VCCAUX -
L19 VCCAUX - VCCAUX -
L21 VCCAUX - VCCAUX -
L22 VCCAUX - VCCAUX -
M11 VCCAUX - VCCAUX -
M12 VCCAUX - VCCAUX -
M21 VCCAUX - VCCAUX -
Mm22 VCCAUX - VCCAUX -
P11 VCCAUX - VCCAUX -
P22 VCCAUX - VCCAUX -
R11 VCCAUX - VCCAUX -
R22 VCCAUX - VCCAUX -
Vi1 VCCAUX - VCCAUX -
V22 VCCAUX - VCCAUX -
W11 VCCAUX - VCCAUX -
W22 VCCAUX - VCCAUX -
N11 VTT_2 2 VTT_2 2
R10 VTT_2 2 VTT_2 2
T11 VTT_3 3 VTT_3 3
Uit VTT_3 3 VTT_3 3
Y11 VTT_3 3 VTT_3 3
AB13 VTT_4 4 VTT_4 4
AB14 VTT_4 4 VTT_4 4
AC15 VTT_4 4 VTT_4 4
AB19 VTT_5 5 VTT_5 5
AB20 VTT_5 5 VTT_5 5
AC18 VTT_5 5 VTT_5 5
T22 VTT_6 6 VTT_6 6
u22 VTT_6 6 VTT_6 6
Y22 VTT_6 6 VTT_6 6
N22 VTT_7 7 VTT_7 7
R23 VTT_7 7 VTT_7 7
M17 VCC12 - VCC12 -
M16 VCC12 - VCC12 -
T12 VCC12 - VCC12 -
T21 VCC12 - VCC12 -
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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
AM17 VCCIO4 - VCCIO4 -
AM5 VCCIO4 - VCCIO4 -
AE20 VCCIO5 - VCCIO5 -
AE23 VCCIO5 - VCCIO5 -
AE26 VCCIO5 - VCCIO5 -
AH22 VCCIO5 - VCCIO5 -
AH28 VCCIO5 - VCCIO5 -
AJ19 VCCIO5 - VCCIO5 -
AJ25 VCCIO5 - VCCIO5 -
AL18 VCCIO5 - VCCIO5 -
AL24 VCCIO5 - VCCIO5 -
AL30 VCCIO5 - VCCIO5 -
AM21 VCCIO5 - VCCIO5 -
AM27 VCCIO5 - VCCIO5 -
AA31 VCCIO6 - VCCIO6 -
AB29 VCCIO6 - VCCIO6 -
AC24 VCCIO6 - VCCIO6 -
AD32 VCCIO6 - VCCIO6 -
AE28 VCCIO6 - VCCIO6 -
AG31 VCCIO6 - VCCIO6 -
AK32 VCCIO6 - VCCIO6 -
T29 VCCIO6 - VCCIO6 -
U31 VCCIO6 - VCCIO6 -
V32 VCCIO6 - VCCIO6 -
w28 VCCIO6 - VCCIO6 -
Y26 VCCIO6 - VCCIO6 -
E31 VCCIO7 - VCCIO7 -
G28 VCCIO7 - VCCIO7 -
H32 VCCIO7 - VCCIO7 -
K29 VCCIO7 - VCCIO7 -
L31 VCCIO7 - VCCIO7 -
M25 VCCIO7 - VCCIO7 -
N28 VCCIO7 - VCCIO7 -
P32 VCCIO7 - VCCIO7 -
R25 VCCIO7 - VCCIO7 -
J25 VCCIO1 - VCCIO1 -
N11 VTT_2 2 VTT_2 2
R12 VTT_2 2 VTT_2 2
T12 VTT_2 2 VTT_2 2
AB11 VTT_3 3 VTT_3 3
W12 VTT_3 3 VTT_3 3
Y12 VTT_3 3 VTT_3 3
AC15 VTT_4 4 VTT_4 4
AC16 VTT_4 4 VTT_4 4
AD13 VTT_4 4 VTT_4 4
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LFSC/M115 Logic Signal Connections: 1152 fcBGA"?

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

G27 A_REFCLKP_L -

H27 A_REFCLKN_L -

H25 VCC1i2 -

H26 RESP_ULC -

B33 RESETN 1

C34 TSALLN 1

D34 DONE 1

C33 INITN 1

J27 MO 1

K27 M1 1

M26 M2 1

L26 M3 1

F30 PL15A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B
G30 PL15B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B
H28 PL15C 7

J28 PL15D 7

F31 PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D
G31 PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D
N25 PL17C 7 ULC_PLLT_IN_B/ULC_PLLT_FB_A
P25 PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A
D33 PL18A 7 ULC_DLLT_IN_D/ULC_DLLT_FB_C
E33 PL18B 7 ULC_DLLC_IN_D/ULC_DLLC_FB_C
H29 PL18C 7

J29 PL18D 7 VREF2_7

F32 PL19A 7

G32 PL19B 7

P26 PL19C 7

N26 PL19D 7

H30 PL26A 7

J30 PL26B 7

L28 PL26C 7

M28 PL26D 7

J31 PL43A 7

K31 PL43B 7

L27 PL43C 7 VREF1_7

M27 PL43D 7 DIFFR_7

J32 PL45A 7

K32 PL45B 7

L29 PL45C 7

M29 PL45D 7

H33 PL47A 7

J33 PL47B 7
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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

ANS33 PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B
AH29 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D
AJ29 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D
AM32 PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C
AM31 PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C
AG27 PB4C 5

AG26 PB4D 5

AL29 PB5A 5

AL28 PB5B 5

AH27 PB5C 5

AH26 PB5D 5 VREF1_5

AN32 PB7A 5

AP32 PB7B 5

AF25 PB7C 5

AE25 PB7D 5

AN31 PB11A 5

AN30 PB11B 5

AK29 PB11C 5

AK28 PB11D 5

AP31 PB12A 5

AP30 PB12B 5

AD24 PB12C 5

AE24 PB12D 5

AM29 PB15A 5

AM28 PB15B 5

AJ27 PB15C 5

AJ26 PB15D 5

AP29 PB16A 5

AP28 PB16B 5

AK27 PB16C 5

AK26 PB16D 5

AN29 PB19A 5

AN28 PB19B 5

AG25 PB19C 5

AG24 PB19D 5

AL26 PB20A 5

AL25 PB20B 5

AG23 PB20C 5

AG22 PB20D 5

AN27 PB23A 5

AN26 PB23B 5

AF24 PB23C 5

AF23 PB23D 5
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
J3 PR45A 2
M8 PR43D 2 DIFFR_2
L8 PR43C 2 VREF1_2
K4 PR43B 2
J4 PR43A 2
M7 PR26D 2
L7 PR26C 2
J5 PR26B 2
H5 PR26A 2
N9 PR19D 2
P9 PR19C 2
G3 PR19B 2
F3 PR19A 2
J6 PR18D 2 VREF2_2
H6 PR18C 2
E2 PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C
D2 PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C
P10 PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A
N10 PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A
G4 PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D
F4 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D
J7 PR15D 2
H7 PR15C 2
G5 PR15B 2 URC_PLLC_IN_A/URC_PLLC_FB_B
F5 PR15A 2 URC_PLLT_IN_A/URC_PLLT_FB_B
c2 VCCJ -
M9 TDO - TDO
L9 T™MS -
D1 TCK -
C1 TDI -
J8 PROGRAMN 1
K8 MPIIRQN 1 CFGIRQN/MPI_IRQ_N
B2 CCLK 1
H9 RESP_URC -
H10 VCC12 -
H8 A_REFCLKN_R -
G8 A_REFCLKP_R -
C3 VCC12 -
D3 A_VDDIBO_R -
A3 A_HDINPO_R - PCS3EOCHOINP
B3 A_HDINNO_R - PCS3EOCHOINN
E5 VCC12 -
A4 A_HDOUTPO_R - PCS 3EOCHOOUT P
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

F6 A_VDDOBO_R -

B4 A_HDOUTNO_R - PCS 3E0 CH O OUT N
F7 A_VDDOB1_R -

B5 A_HDOUTN1_R - PCS 3E0 CH 1 OUT N
E6 VCC12 -

A5 A_HDOUTP1_R - PCS 3EOCH 1 OUT P
B6 A_HDINN1_R - PCS3EOCH1INN
A6 A_HDINP1_R - PCS3EOCH1INP
cé VCC12 -

D4 A_VDDIB1_R -

c7 VCC12 -

D5 A_VDDIB2_R -

A7 A_HDINP2_R - PCS3EOCH2INP
B7 A_HDINN2_R - PCS3EOCH2INN
E7 VCC12 -

A8 A_HDOUTP2_R - PCS 3E0OCH2 OUT P
F8 A_VDDOB2_R -

B8 A_HDOUTN2_R - PCS 3E0 CH2 OUT N
F9 A_VDDOB3_R -

B9 A_HDOUTNS3_R - PCS 3E0 CH 3 OUT N
E8 VCC12 -

A9 A_HDOUTP3_R - PCS 3E0 CH3 OUT P
B10 A_HDINN3_R - PCS3EOCH3INN
A10 A_HDINP3_R - PCS3EOCH3INP
c10 VCC12 -

D6 A_VDDIB3_R -

G10 VCC12 -

D7 B_VDDIBO_R -

E10 B_HDINPO_R - PCS3E1CHOINP
F10 B_HDINNO_R - PCS3E1CHOINN
K10 VCC12 -

A1 B_HDOUTPO_R - PCS3E1 CHOOUTP
D10 B_VDDOBO_R -

B11 B_HDOUTNO_R - PCS 3E1 CHO OUT N
D11 B_VDDOB1_R -

B12 B_HDOUTN1_R - PCS3E1CH1OUTN
L10 VCC1i2 -

A12 B_HDOUTP1_R - PCS 3E1 CH1OUTP
F11 B_HDINN1_R - PCS3E1CH1INN
E11 B_HDINP1_R - PCS3E1CH1INP
G11 VCC12 -

D8 B_VDDIB1_R -

G12 VCC12 -
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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
AU9 PB103C 4 PB117C 4
AU8 PB103D 4 PB117D 4
AY8 PB104A 4 PB118A 4
AY7 PB104B 4 PB118B 4
AU7 PB104C 4 PB118C 4
AU6 PB104D 4 PB118D 4
BA7 PB105A 4 PB119A 4
BA6 PB105B 4 PB119B 4
AN13 PB105C 4 PB119C 4
AN12 PB105D 4 PB119D 4
AV9 PB107A 4 PB121A 4
AV8 PB107B 4 PB121B 4
AT10 PB107C 4 PB121C 4
AT9 PB107D 4 PB121D 4
AW8 PB108A 4 PB122A 4
AW7 PB108B 4 PB122B 4
AP11 PB108C 4 PB122C 4
AP10 PB108D 4 PB122D 4
BB5 PB109A 4 PB123A 4
BB4 PB109B 4 PB123B 4
AR10 PB109C 4 PB123C 4
AR9 PB109D 4 PB123D 4
BA5 PB111A 4 PB125A 4
BA4 PB111B 4 PB125B 4
AT7 PB111C 4 PB125C 4
AT6 PB111D 4 PB125D 4
BB3 PB112A 4 PB126A 4
BA3 PB112B 4 PB126B 4
AM14 PB112C 4 PB126C 4
AL14 PB112D 4 PB126D 4
AY5 PB113A 4 PB127A 4
AY4 PB113B 4 PB127B 4
AN11 PB113C 4 PB127C 4
AN10 PB113D 4 PB127D 4
AV7 PB115A 4 PB129A 4
AV6 PB115B 4 PB129B 4
AM12 PB115C 4 PB129C 4
AM11 PB115D 4 PB129D 4
AW5 PB116A 4 PB130A 4
AW4 PB116B 4 PB130B 4
AT5 PB116C 4 PB130C 4
AT4 PB116D 4 PB130D 4
AY2 PB117A 4 PB131A 4
BA2 PB117B 4 PB131B 4
AP9 PB117C 4 PB131C 4

4-122



Lattice Semiconductor

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
AH22 VTT_5 5 VTT_5 5
AJ22 VTT_5 5 VTT_5 5
AJ23 VTT_5 5 VTT_5 5
AJ24 VTT_5 5 VTT_5 5
AJ25 VTT_5 5 VTT_5 5
AB28 VTT_6 6 VTT_6 6
AB29 VTT_6 6 VTT_6 6
AE29 VTT_6 6 VTT_6 6
AJ30 VTT_6 6 VTT_6 6
AA28 VTT_7 7 VTT_7 7
AA29 VTT_ 7 7 VTT_7 7
R31 VTT_7 7 VTT_7 7
V29 VTT_7 7 VTT_7 7
Y24 GND - GND -
Y26 GND - GND -
Y8 GND - GND -
Y35 GND - GND -
AA16 VCC12 - VCCi12 -
AA27 VCC12 - VCC12 -
AB16 VCC12 - VCC12 -
AB27 VCC12 - VCC12 -
AF16 VCCi12 - VCCi12 -
AF27 VCCi12 - VCCi12 -
AG17 VCC12 - VCC12 -
AG21 VCC12 - VCC12 -
G33 NC - NC -
G10 NC - NC -
M15 NC - NC -
L15 NC - NC -
K16 NC - NC -
J16 NC - NC -
M18 NC - NC -
L18 NC - NC -
M25 NC - NC -
L25 NC - NC -
J27 NC - NC -
K27 NC - NC -
L28 NC - NC -
M28 NC - NC -

1. Differential pair grouping within a PIC is A (True) and B (Complement) and C (True) and D (Complement).
2. The LatticeSC/M80 and LatticeSC/M115 in a 1704-pin package supports a 32-bit MPI interface.
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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

Industrial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA115E-6FC1152!' -6 Ceramic fcBGA 1152 IND 115.2
LFSC3GA115E-5FC1152!' -5 Ceramic fcBGA 1152 IND 115.2
LFSC3GA115E-6FF1152] -6 Organic fcBGA 1152 IND 115.2
LFSC3GA115E-5FF1152I -5 Organic fcBGA 1152 IND 115.2
LFSC3GA115E-6FC1704l' -6 Ceramic fcBGA 1704 IND 115.2
LFSC3GA115E-5FC1704!' -5 Ceramic fcBGA 1704 IND 115.2
LFSC3GA115E-6FF17041 -6 Organic fcBGA 1704 IND 115.2
LFSC3GA115E-5FF1704I -5 Organic fcBGA 1704 IND 115.2

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

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA115EP1-6FC1152" -6 Ceramic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-5FC1152]" -5 Ceramic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-6FF1152| -6 Organic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-5FF1152] -5 Organic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-6FC1704]" -6 Ceramic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-5FC1704]" -5 Ceramic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-6FF17041 -6 Organic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-5FF17041 -5 Organic fcBGA 1704 IND 115.2

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

5-8



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

