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Figure 2-1. Simplified Block Diagram (Top Level)
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Figure 2-7. Edge Clock Resources
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Precision Clock Divider

Each set of edge clocks has four high-speed dividers associated with it. These are intended for generating a slower
speed system clock from the high-speed edge clock. The block operates in a DIV2 or DIV4 mode and maintains a
known phase relationship between the divided down clock and high-speed clock based on the release of its reset
signal. The clock dividers can be fed from selected PIOs, PLLs and routing. The clock divider outputs serve as pri-
mary clock sources. This circuit also generates an edge local set/reset (ELSR) signal which is fed to the P1Os via
the edge clock network and is used for the rest of the 1/0 gearing logic.

Figure 2-8. Clock Divider Circuit
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Dynamic Clock Select (DCS)

The DCS is a global clock buffer with smart multiplexer functions. It takes two independent input clock sources and
outputs a clock signal without any glitches or runt pulses. This is achieved irrespective of where the select signal is
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Figure 2-17. PIC Diagram
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*AlL only on A or C pads located on the left, right and bottom of the device.

The A/B PIOs on the left and the right of the device can be paired to form a differentiated driver. The A/B and C/D
P1Os on all sides of the device can be paired to form differential receivers. Either A or C PIOs on all sides except
the one on top also provide a connection to an adaptive input logic capability that facilitates the implementation of
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3. Bottom Side (Banks 4 and 5)
These buffers can support LVCMOS standards up to 3.3V, including PCI33, PCI-X33 and SSTL-33. Differential
receivers are provided on all PIO pairs but true HLVDS and RSDS differential drivers are not available. Adap-
tive input logic is available on P1Os A or C.

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

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

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

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

Supported Standards

The LatticeSC PURESPEED I/O buffer supports both single-ended and differential standards. Single-ended stan-
dards can be further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVC-
MOS 12, 15, 18, 25 and 33 standards. In the LVCMOS and LVTTL modes, the buffer has individually configurable
options for drive strength, termination resistance, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper
latch) and open drain. Other single-ended standards supported include SSTL, HSTL, GTL (input only), GTL+ (input
only), PCI33, PCIX33, PCIX15, AGP-1X33 and AGP-2X33. Differential standards supported include LVDS, RSDS,
BLVDS, MLVDS, LVPECL, differential SSTL and differential HSTL. Tables 12 and 13 show the I/O standards
(together with their supply and reference voltages) supported by the LatticeSC devices. The tables also provide the
available internal termination schemes. For further information on utilizing the PURESPEED I/O buffer to support a
variety of standards please see details of additional technical documentation at the end of this data sheet.
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LatticeSC/M Family Timing Adders (Continued)
Over Recommended Operating Conditions at VCC = 1.2V +/- 5%

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

GTLPLUS15 GTLPLUS15 -0.013 -0.017 0.012 0.004 0.037 0.024 ns
GTL12 GTL12 -0.063 -0.071 -0.007 -0.048 0.056 -0.032 ns
Output Adjusters

LVDS LVDS 0.708 0.854 0.856 1.021 1.005 1.189 ns
RSDS RSDS 0.708 0.854 0.856 1.021 1.005 1.189 ns
BLVDS25 BLVDS -0.129 0.05 -0.136 0.069 -0.136 0.083 ns
MLVDS25 MLVDS -0.059 0.059 -0.057 0.096 -0.054 0.133 ns
LVPECL33 LVPECL -0.334 -0.181 -0.325 -1.389 -0.315 -2.598 ns
HSTL18_lI HSTL_18class | 0.132 0.209 0.153 0.24 0.175 0.272 ns
HSTL18_lI HSTL_18class Il 0.24 0.176 0.268 0.255 0.298 0.333 ns
HSTL18D_lI Differential HSTL 18 class | 0.132 0.209 0.153 0.24 0.175 0.272 ns
HSTL18D_lI Differential HSTL 18 class Il 0.24 0.176 0.268 0.255 0.298 0.333 ns
HSTL15_1 HSTL_15class | 0.096 0.172 0.112 0.198 0.129 0.224 ns
HSTL15_lI HSTL_15class Il 0.208 0.131 0.233 0.203 0.259 0.275 ns
HSTL15D_| Differential HSTL 15 class | 0.096 0.172 0.112 0.198 0.129 0.224 ns
HSTL15D_lI Differential HSTL 15 class Il | 0.208 0.131 0.233 0.203 0.259 0.275 ns
SSTL33_I SSTL_3class | 0.133 0.177 0.11 0.166 0.088 0.154 ns
SSTL33_II SSTL_3class I 0.173 0.247 0.164 0.253 0.156 0.258 ns
SSTL33D_I Differential SSTL_3 class | 0.133 0.177 0.11 0.166 0.088 0.154 ns
SSTL33D_lI Differential SSTL_3 class Il 0.173 0.247 0.164 0.253 0.156 0.258 ns
SSTL25_| SSTL_2class | 0.215 0.125 0.239 0.228 0.264 0.331 ns
SSTL25_I SSTL_2class Il 0.277 0.181 0.311 0.284 0.345 0.387 ns
SSTL25D_| Differential SSTL_2 class | 0.215 0.125 0.239 0.228 0.264 0.331 ns
SSTL25D_lI Differential SSTL_2 class I 0.277 0.181 0.311 0.284 0.345 0.387 ns
SSTL18_I SSTL_2class | 0.16 0.081 0.179 0.173 0.199 0.265 ns
SSTL18_lI SSTL_2class Il 0.238 0.15 0.263 0.244 0.295 0.338 ns
SSTL18D_|I Differential SSTL_2 class | 0.16 0.081 0.179 0.173 0.199 0.265 ns
SSTL18D_lI Differential SSTL_2 class Il 0.238 0.15 0.263 0.244 0.295 0.338 ns
LVTTL33_8mA LVTTL 8mA drive -0.346 -0.165 -0.496 -0.296 -0.646 -0.428 ns
LVTTL33_16mA LVTTL 16mA drive -0.11 -0.18 -0.218 -0.32 -0.325 -0.46 ns
LVTTL33_24mA LVTTL 24mA drive -0.012 -0.18 -0.099 -0.321 -0.185 -0.463 ns
LVCMOS33_8mA LVCMOS 3.3 8mA drive -0.346 -0.165 -0.496 -0.296 -0.646 -0.428 ns
LVCMOS33_16mA LVCMOS 3.3 16mA drive -0.11 -0.18 -0.218 -0.32 -0.325 -0.46 ns
LVCMOSS33_24mA LVCMOS 3.3 24mA drive -0.012 -0.18 -0.099 -0.321 -0.185 -0.463 ns
LVCMOS25_4mA LVCMOS 2.5 4mA drive -0.174 0.004 -0.195 0.002 -0.215 0 ns
LVCMOS25_8mA LVCMOS 2.5 8mA drive 0 0 0 0 0 0 ns
LVCMOS25_12mA LVCMOS 2.5 12mA drive 0.094 -0.025 0.107 0.096 0.12 0.216 ns
LVCMOS25_16mA LVCMOS 2.5 16mA drive 0.145 -0.054 0.162 0.063 0.181 0.179 ns
LVCMOS25_0D LVCMOS 2.5 open drain 0.073 -0.125 0.081 -0.081 0.091 -0.09 ns
LVCMOS18_4mA LVCMOS 1.8 4mA drive -0.278 -0.099 -0.312 -0.115 -0.345 -0.131 ns
LVCMOS18_8mA LVCMOS 1.8 8mA drive -0.073 -0.078 -0.078 -0.084 -0.083 -0.089 ns
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LatticeSC/M sysCONFIG Port Timing

Over Recommended Operating Conditions

Parameter | Description Min. Max. Units
General Configuration Timing
tsmobe M[3:0] Setup Time to INITN High 0 — ns
tHmMODE M[3:0] Hold Time from INITN High 600 — ns
taw RESETN Pulse Width Low to Start Reconfiguration (1.2 V) 50 80{3;3? at — ns
toaw PROGRAMN Pulse Width Low to Start Reconfiguration (1.2 V) | ° 80{3;3? at — ns
fesB_cLk FRQ System Bus ESB_CLK Frequency (No Wait States) — 133 MHz
sysCONFIG Master Parallel Configuration Mode
tsmB D[7:0] Setup Time to RCLK High 6 — ns
tums D[7:0] Hold Time to RCLK High 0 — ns
RCLK Low Time (Non-compressed Bitstreams) 0.5 0.5 p%ﬁl(;sz
tcLvs _ ) CCLK
RCLK Low Time (Compressed Bitstreams) 0.5 7.5 periods
tonvs RCLK High Time 0.5 0.5 p%%sz
sysCONFIG SPI Port
tcrax INITN High to CSCK Low — 80 ns
tcsspl INITN High to CSSPIN Low 0 2 us
tsck CSCK Low before CSSPIN Low 0 — ns
tsocpo CSCK Low to Output Valid — 15 ns
tcsPiD CSSPIN Low to CSCK high Setup Time — 15 ns
fuaAxspI (l\g%xl I:(;CSI:I_}T\IE[)e)quency - SPI Flash Fast Read Opcode (0x0B) . 50 MHz
tsuspl SOSPI/DO0 Data Setup Time Before CSCK 7 — ns
thspl SOSPI/D0 Data Hold Time After CSCK 2 — ns
Master Clock Frequency VSSLG_Ctgg% va?jéeftgg% MHz
Duty Cycle 40 60 %
sysCONFIG Master Serial Configuration Mode
tsms DIN Setup Time 4.4 — ns
thms DIN Hold Time 0 — ns
foms CCLK Frequency (No Divider) 90 190 MHz
fc piv CCLK Frequency (Div 128) 0.70 1.48 MHz
to CCLK to DOUT Delay — 7.5 ns
sysCONFIG Master Parallel Configuration Mode
tavmp RCLK to Address Valid — 10 ns
tsmp D[7:0] Setup Time to RCLK High 6 — ns
thvp D[7:0] Hold Time to RCLK High 0 — ns
; RCLK Low Time (Non-compressed Bitstream) 7.5 7.5 CCLK
CLmP RCLK Low Time (Compressed Bitstream) 0.5 63.5 periods
tonmp RCLK High Time 0.5 0.5 p%%sz
tomp CCLK to DOUT — 7.5 ns
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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/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
P22 VCCIO2 - VCCIO2 -
R22 VCCIO2 - VCCIO2 -
AA23 VCCIO3 - VCCIO3 -
AA24 VCCIO3 - VCCIO3 -
AB23 VCCIO3 - VCCIO3 -
AB24 VCCIO3 - VCCIO3 -
T22 VCCIO3 - VCCIO3 -
u22 VCCIO3 - VCCIO3 -
V22 VCCIO3 - VCCIO3 -
w22 VCCIO3 - VCCIO3 -
Y22 VCCIO3 - VCCIO3 -
Y23 VCCIO3 - VCCIO3 -
Y24 VCCIO3 - VCCIO3 -
AB16 VCCIO4 - VCCIO4 -
AB17 VCCIO4 - VCCIO4 -
AB18 VCCIO4 - VCCIO4 -
AB19 VCCIO4 - VCCIO4 -
AB20 VCCIO4 - VCCIO4 -
AC20 VCCIO4 - VCCIO4 -
AC21 VCCIO4 - VCCIO4 -
AC22 VCCIO4 - VCCIO4 -
AD20 VCCIO4 - VCCIO4 -
AD21 VCCIO4 - VCCIO4 -
AD22 VCCIO4 - VCCIO4 -
AB11 VCCIO5 - VCCIO5 -
AB12 VCCIO5 - VCCIO5 -
AB13 VCCIO5 - VCCIO5 -
AB14 VCCIO5 - VCCIO5 -
AB15 VCCIO5 - VCCIO5 -
AC10 VCCIO5 - VCCIO5 -
AC11 VCCIO5 - VCCIO5 -
AC9 VCCIO5 - VCCIO5 -
AD10 VCCIO5 - VCCIO5 -
AD11 VCCIO5 - VCCIO5 -
AD9 VCCIO5 - VCCIO5 -
AA7 VCCIO6 - VCCIO6 -
AA8 VCCIO6 - VCCIO6 -
AB7 VCCIO6 - VCCIO6 -
AB8 VCCIO6 - VCCIO6 -
T9 VCCIO6 - VCCIO6 -
U9 VCCIO6 - VCCIO6 -
V9 VCCIO6 - VCCIO6 -
W9 VCCIO6 - VCCIO6 -
Y7 VCCIO6 - VCCIO6 -
Y8 VCCIO6 - VCCIO6 -
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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
AH11 PB47C 4 PCLKT4_6 PB54C 4 PCLKT4_6
AH10 PB47D 4 PCLKC4_6 PB54D 4 PCLKC4_6
AK12 PB49A 4 PCLKT4_0 PB55A 4 PCLKT4_0
AJ12 PB49B 4 PCLKC4_0 PB55B 4 PCLKC4_0
AF14 PB49C 4 VREF2_4 PB55C 4 VREF2_4
AE14 PB49D 4 PB55D 4
AL11 PB51A 4 PCLKT4_5 PB57A 4 PCLKT4_5
AL10 PB51B 4 PCLKC4_5 PB57B 4 PCLKC4_5
AH9 PB51C 4 PB57C 4
AH8 PB51D 4 PB57D 4
AK11 PB52A 4 PCLKT4_3 PB58A 4 PCLKT4_3
AJ11 PB52B 4 PCLKC4_3 PB58B 4 PCLKC4_3
AH7 PB52C 4 PCLKT4_4 PB58C 4 PCLKT4_4
AH6 PB52D 4 PCLKC4_4 PB58D 4 PCLKC4_4
AK8 PB53A 4 PB67A 4
AJ8 PB53B 4 PB67B 4
AF11 PB53C 4 PB67C 4
AD12 PB55A 4 PB69A 4
AE12 PB55B 4 PB69B 4
AM6 PB56A 4 PB70A 4
AM5 PB56B 4 PB70B 4
AC12 PB56C 4 PB70C 4
AL6 PB57A 4 PB73A 4
AL5 PB57B 4 PB73B 4
AG7 PB59A 4 PB74A 4
AG8 PB59B 4 PB74B 4
AK6 PB60A 4 PB75A 4
AJ6 PB60B 4 PB75B 4
AF10 PB60C 4 PB75C 4
AE11 PB60D 4 PB75D 4
AM4 PB61A 4 PB77A 4
AM3 PB61B 4 PB77B 4
AH5 PB63A 4 PB78A 4
AH4 PB63B 4 PB78B 4
AK5 PB64A 4 PB79A 4
AJ5 PB64B 4 PB79B 4
AF8 PB64C 4 PB79C 4
AF7 PB64D 4 PB79D 4
AL4 PB65A 4 PB81A 4
AL3 PB65B 4 PB81B 4
AG5 PB65C 4 PB81C 4
AF6 PB65D 4 PB81D 4
AK3 PB67A 4 PB82A 4
AJ3 PB67B 4 PB82B 4
AE10 PB67C 4 VREF1_4 PB82C 4 VREF1_4
AD10 PB67D 4 PB82D 4
AL2 PB68A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D PB83A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D
AK2 PB68B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB83B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D
AE9 PB68C 4 PB83C 4
AE8 PB68D 4 PB83D 4
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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
AA7 VCCIO3 - VCCIO3 -
AB9 VCCIO3 - VCCIO3 -
AC4 VCCIO3 - VCCIO3 -
AD6 VCCIO3 - VCCIO3 -
AF3 VCCIO3 - VCCIO3 -
T3 VCCIO3 - VCCIO3 -
u4 VCCIO3 - VCCIO3 -
V6 VCCIO3 - VCCIO3 -
W10 VCCIO3 - VCCIO3 -
Y3 VCCIO3 - VCCIO3 -
AC11 VCCIO4 - VCCIO4 -
AD14 VCCIO4 - VCCIO4 -
AF15 VCCIO4 - VCCIO4 -
AF9 VCCIO4 - VCCIO4 -
AG12 VCCIO4 - VCCIO4 -
AJ13 VCCIO4 - VCCIO4 -
AJ7 VCCIO4 - VCCIO4 -
AK10 VCCIO4 - VCCIO4 -
AK16 VCCIO4 - VCCIO4 -
AK4 VCCIO4 - VCCIO4 -
AC19 VCCIO5 - VCCIO5 -
AD22 VCCIO5 - VCCIO5 -
AF21 VCCIO5 - VCCIO5 -
AG18 VCCIO5 - VCCIO5 -
AG24 VCCIO5 - VCCIO5 -
AJ17 VCCIO5 - VCCIO5 -
AJ23 VCCIO5 - VCCIO5 -
AJ30 VCCIO5 - VCCIO5 -
AK20 VCCIO5 - VCCIO5 -
AK26 VCCIO5 - VCCIO5 -
AA27 VCCIO6 - VCCIO6 -
AB23 VCCIO6 - VCCIO6 -
AC30 VCCIO6 - VCCIO6 -
AD26 VCCIO6 - VCCIO6 -
AF29 VCCIO6 - VCCIO6 -
T29 VCCIO6 - VCCIO6 -
u3o VCCIO6 - VCCIO6 -
V26 VCCIO6 - VCCIO6 -
W24 VCCIO6 - VCCIO6 -
Y29 VCCIO6 - VCCIO6 -
G30 VCCIO7 - VCCIO7 -
J27 VCCIO7 - VCCIO7 -
K29 VCCIO7 - VCCIO7 -
L24 VCCIO7 - VCCIO7 -
M26 VCCIO7 - VCCIO7 -
N30 VCCIO7 - VCCIO7 -
P23 VCCIO7 - VCCIO7 -
R27 VCCIO7 - VCCIO7 -
AA11 VCCAUX - VCCAUX -
AA12 VCCAUX - VCCAUX -
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Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

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

LFSC/M40 LFSC/M80

Ball Ball VCCIO Ball VCCIO

Number Function Bank Dual Function Function Bank Dual Function
L33 PL27B 7 PL35B 7
M30 PL27C 7 PL35C 7
N30 PL27D 7 PL35D 7
M31 PL29A 7 PL37A 7
N31 PL29B 7 PL37B 7
P24 PL29C 7 PL37C 7
R24 PL29D 7 PL37D 7
M33 PL30A 7 PL42A 7
N33 PL30B 7 PL42B 7
u25 PL30C 7 PL42C 7
T25 PL30D 7 PL42D 7
L34 PL31A 7 PL43A 7
M34 PL31B 7 PL43B 7
P29 PL31C 7 PL43C 7
R29 PL31D 7 PL43D 7
N34 PL34A 7 PL46A 7
P34 PL34B 7 PL46B 7
R27 PL34C 7 PL46C 7
T27 PL34D 7 PL46D 7
R32 PL35A 7 PCLKT7_1 PL47A 7 PCLKT7_1
R31 PL35B 7 PCLKC7_1 PL47B 7 PCLKC7_1
u24 PL35C 7 PCLKT7_3 PL47C 7 PCLKT7_3
T24 PL35D 7 PCLKC7_3 PL47D 7 PCLKC7_3
P33 PL36A 7 PCLKT7_0 PL48A 7 PCLKT7_0
R33 PL36B 7 PCLKC7_0 PL48B 7 PCLKC7_0
T26 PL36C 7 PCLKT7_2 PL48C 7 PCLKT7_2
u26 PL36D 7 PCLKC7_2 PL48D 7 PCLKC7_2
T32 PL38A 6 PCLKT6_0 PL50A 6 PCLKT6_0
T31 PL38B 6 PCLKC6_0 PL50B 6 PCLKC6_0
u29 PL38C 6 PCLKT6_1 PL50C 6 PCLKT6_1
V29 PL38D 6 PCLKC6_1 PL50D 6 PCLKC6_1
T30 PL39A 6 PL51A 6
u30 PL39B 6 PL51B 6
u27 PL39C 6 PCLKT6_3 PL51C 6 PCLKT6_3
V27 PL39D 6 PCLKC6_3 PL51D 6 PCLKC6_3
R34 PL40A 6 PL52A 6
T34 PL40B 6 PL52B 6
u28 PL40C 6 PCLKT6_2 PL52C 6 PCLKT6_2
V28 PL40D 6 PCLKC6_2 PL52D 6 PCLKC6_2
V30 PL43A 6 PL55A 6
W30 PL43B 6 PL55B 6
w27 PL43C 6 VREF1_6 PL55C 6 VREF1_6
Y27 PL43D 6 PL55D 6
T33 PL44A 6 PL56A 6
u33 PL44B 6 PL56B 6
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Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

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

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function
AD8 PR65C 3 PR89C 3
AJ3 PR65B 3 PR89B 3
AH3 PR65A 3 PR89A 3
AD7 PR62D 3 PR86D 3
AC7 PR62C 3 PR86C 3
AJ2 PR62B 3 PR86B 3
AH2 PR62A 3 PR86A 3
AF6 PR61D 3 PR85D 3
AF5 PR61C 3 PR85C 3
AF4 PR61B 3 PR85B 3
AE4 PR61A 3 PR85A 3
AD6 PR60D 3 PR84D 3
AC6 PR60C 3 PR84C 3
AG2 PR60B 3 PR84B 3
AF2 PR60A 3 PR84A 3
AC8 PR58D 3 PR82D 3
AB8 PR58C 3 PR82C 3
AK1 PR58B 3 PR82B 3
AJ1 PR58A 3 PR82A 3
AB10 PR57D 3 PR81D 3
AA10 PR57C 3 PR81C 3
AF3 PR57B 3 PR81B 3
AE3 PR57A 3 PR81A 3
AE5 PR56D 3 PR80D 3
AD5 PR56C 3 PR80C 3
AE2 PR56B 3 PR80B 3
AD2 PR56A 3 PR80A 3
AC5 PR53D 3 PR78D 3
AB5 PR53C 3 PR78C 3
AF1 PR53B 3 PR78B 3
AE1 PR53A 3 PR78A 3
AA11 PR52D 3 PR77D 3
Y11 PR52C 3 PR77C 3
AC4 PR52B 3 PR77B 3
AB4 PR52A 3 PR77A 3
AA8 PR51D 3 DIFFR_3 PR76D 3 DIFFR_3
AA9 PR51C 3 PR76C 3
AC3 PR51B 3 PR76B 3
AB3 PR51A 3 PR76A 3
AA7 PR49D 3 PR65D 3
Y7 PR49C 3 PR65C 3
AA2 PR49B 3 PR65B 3
Y2 PR49A 3 PR65A 3
AA6 PR48D 3 PR63D 3
Y6 PR48C 3 PR63C 3
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Pinout Information

LatticeSC/M Family Data Sheet

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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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
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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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

K26 GND -
K28 GND -
K6 GND -
K9 GND -
L12 GND -
L32 GND -
L4 GND -
M10 GND -
M17 GND -
M24 GND -
N29 GND -
N7 GND -
P15 GND -
P20 GND -
P3 GND -
P31 GND -
R10 GND -
R14 GND -
R16 GND -
R19 GND -
R21 GND -
R26 GND -
T15 GND -
T17 GND -
T18 GND -
T20 GND -
T28 GND -
T6 GND -
u16 GND -
u19 GND -
u23 GND -
u32 GND -
u4 GND -
V12 GND -
V16 GND -
V19 GND -
V3 GND -
V31 GND -
W15 GND -
W17 GND -
W18 GND -
W20 GND -
w29 GND -
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Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
AH16 VCCIO4 -
AJ13 VCCIO4 -
AJ7 VCCIO4 -
AL14 VCCIO4 -
AL8 VCCIO4 -
AM11 VCCIO4 -
AM17 VCCIO4 -
AM5 VCCIO4 -
AE20 VCCIO5 -
AE23 VCCIO5 -
AE26 VCCIO5 -
AH22 VCCIO5 -
AH28 VCCIO5 -
AJ19 VCCIO5 -
AJ25 VCCIO5 -
AL18 VCCIO5 -
AL24 VCCIO5 -
AL30 VCCIO5 -
AM21 VCCIO5 -
AM27 VCCIO5 -
AA31 VCCIO6 -
AB29 VCCIO6 -
AC24 VCCIO6 -
AD32 VCCIO6 -
AE28 VCCIO6 -
AG31 VCCIO6 -
AK32 VCCIO6 -
T29 VCCIO6 -
uU3i VCCIO6 -
V32 VCCIO6 -
w28 VCCIO6 -
Y26 VCCIO6 -
E31 VCCIO7 -
G28 VCCIO7 -
H32 VCCIO7 -
K29 VCCIO7 -
L31 VCCIO7 -
M25 VCCIO7 -
N28 VCCIO7 -
P32 VCCIO7 -
R25 VCCIO7 -
J25 VCCIO1 -
N11 VTT_2 2
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Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

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

LFSC/M80 LFSC/M115
Ball Ball VCCIO Dual Ball VCCIO Dual
Number Function Bank Function Function Bank Function
AP41 PL91B 6 PL112B 6
AK35 PL91C 6 PL112C 6
AL35 PL91D 6 PL112D 6
AN38 PL93A 6 PL115A 6
AP38 PL93B 6 PL115B 6
AL37 PL93C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F PL115C 6 LLC_DLLT_IN_E/LLC_DLLT_FB_F
AM37 PL93D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F PL115D 6 LLC_DLLC_IN_E/LLC_DLLC_FB_F
AR41 PL94A 6 PL116A 6
AT41 PL94B 6 PL116B 6
AN37 PL94C 6 PL116C 6
AP37 PL94D 6 PL116D 6
AR39 PL95A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E PL117A 6 LLC_DLLT_IN_F/LLC_DLLT_FB_E
AR40 PL95B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E PL117B 6 LLC_DLLC_IN_F/LLC_DLLC_FB_E
AN36 PL95C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A PL117C 6 LLC_PLLT_IN_B/LLC_PLLT_FB_A
AP36 PL95D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A PL117D 6 LLC_PLLC_IN_B/LLC_PLLC_FB_A
AT40 XRES - XRES -
AU41 TEMP 6 TEMP 6
AU42 PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B PB3A 5 LLC_PLLT_IN_A/LLC_PLLT_FB_B
AV42 PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B PB3B 5 LLC_PLLC_IN_A/LLC_PLLC_FB_B
AL33 PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D PB3C 5 LLC_DLLT_IN_C/LLC_DLLT_FB_D
AL34 PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D PB3D 5 LLC_DLLC_IN_C/LLC_DLLC_FB_D
AU38 PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C PB4A 5 LLC_DLLT_IN_D/LLC_DLLT_FB_C
AV38 PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C PB4B 5 LLC_DLLC_IN_D/LLC_DLLC_FB_C
AM34 PB4C 5 PB4C 5
AM33 PB4D 5 PB4D 5
AV41 PB5A 5 PB5A 5
AW41 PB5B 5 PB5B 5
AK30 PB5C 5 PB5C 5
AK29 PB5D 5 VREF1_5 PB5D 5 VREF1_5
AW42 PB7A 5 PB7A 5
AY42 PB7B 5 PB7B 5
AR37 PB7C 5 PB7C 5
AR38 PB7D 5 PB7D 5
AV40 PB8A 5 PB9A 5
AV39 PB8B 5 PB9B 5
AN35 PB8C 5 PB9C 5
AN34 PB8D 5 PB9D 5
AW40 PB9A 5 PB11A 5
AY40 PB9B 5 PB11B 5
AP34 PB9C 5 PB11C 5
AP35 PB9D 5 PB11D 5
AW39 PB11A 5 PB12A 5
AW38 PB11B 5 PB12B 5
AL32 PB11C 5 PB12C 5
AL31 PB11D 5 PB12D 5
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Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

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

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

LatticeSC/M Family Data Sheet

Industrial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA40EP1-6FFN1020! -6 Lead-Free Organic fcBGA 1020 IND 40.4
LFSCM3GA40EP1-5FFN 1020l -5 Lead-Free Organic fcBGA 1020 IND 40.4
LFSCM3GA40EP1-6FFAN1020I -6 Lead-Free Organic fcBGA Revision 2 1020 IND 40.4
LFSCM3GA40EP1-5FFAN1020I -5 Lead-Free Organic fcBGA Revision 2 1020 IND 40.4
LFSCM3GA40EP1-6FCN1152/2 -6 Lead-Free Ceramic fcBGA 1152 IND 40.4
LFSCM3GA40EP1-5FCN1152|? -5 Lead-Free Ceramic fcBGA 1152 IND 40.4
LFSCM3GA40EP1-6FFN1152I -6 Lead-Free Organic fcBGA 1152 IND 40.4
LFSCM3GA40EP1-5FFN1152I -5 Lead-Free Organic fcBGA 1152 IND 40.4
1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

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

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GABOE-6FCN1152[' -6 Lead-Free Ceramic fcBGA 1152 IND 80.1
LFSC3GABOE-5FCN1152[" -5 Lead-Free Ceramic fcBGA 1152 IND 80.1
LFSC3GABOE-6FFN1152I -6 Lead-Free Organic fcBGA 1152 IND 80.1
LFSC3GA8OE-5FFN1152I -5 Lead-Free Organic fcBGA 1152 IND 80.1
LFSC3GABOE-6FCN 1704 -6 Lead-Free Ceramic fcBGA 1704 IND 80.1
LFSC3GABOE-5FCN 1704 -5 Lead-Free Ceramic fcBGA 1704 IND 80.1
LFSC3GAB8OE-6FFN1704I -6 Lead-Free Organic fcBGA 1704 IND 80.1
LFSC3GABOE-5FFN1704I -5 Lead-Free Organic fcBGA 1704 IND 80.1
1. Converted to organic flip-chip BGA package per PCN #01A-10.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GABOEP1-6FCN1152[" -6 Lead-Free Ceramic fcBGA 1152 IND 80.1
LFSCM3GA80EP1-5FCN1152[" -5 Lead-Free Ceramic fcBGA 1152 IND 80.1
LFSCM3GAB8OEP1-6FFN1152I -6 Lead-Free Organic fcBGA 1152 IND 80.1
LFSCM3GAB0EP1-5FFN1152] -5 Lead-Free Organic fcBGA 1152 IND 80.1
LFSCM3GAB0EP1-6FCN 1704l -6 Lead-Free Ceramic fcBGA 1704 IND 80.1
LFSCM3GABOEP1-5FCN1704 -5 Lead-Free Ceramic fcBGA 1704 IND 80.1
LFSCM3GABOEP1-6FFN1704I -6 Lead-Free Organic fcBGA 1704 IND 80.1
LFSCM3GABOEP1-5FFN1704I -5 Lead-Free Organic fcBGA 1704 IND 80.1

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