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Architecture Overview

The LatticeSC architecture contains an array of logic blocks surrounded by Programmable 1/0 Cells (PIC). Inter-
spersed between the rows of logic blocks are rows of sysMEM Embedded Block RAM (EBR). The upper left and
upper right corners of the devices contain SERDES blocks and their associated PCS blocks, as show in Figure 2-1.

Top left and top right corner of the device contain blocks of SERDES. Each block of SERDES contains four chan-
nels (quad). Each channel contains a single serializer and de-serializer, synchronization and word alignment logic.
The SERDES quad connects with the Physical Coding Sub-layer (PCS) blocks that contain logic to simultaneously
perform alignment, coding, de-coding and other functions. The SERDES quad block has separate supply, ground
and reference voltage pins.

The PICs contain logic to facilitate the conditioning of signals to and from the I/O before they leave or enter the
FPGA fabric. The block provides DDR and shift register capabilities that act as a gearbox between high speed 1/0
and the FPGA fabric. The blocks also contain programmable Adaptive Input Logic that adjusts the delay applied to
signals as they enter the device to optimize setup and hold times and ensure robust performance.

sysMEM EBRs are large dedicated fast memory blocks. They can be configured as RAM, ROM or FIFO. These
blocks have dedicated logic to simplify the implementation of FIFOs.

The PFU, PIC and EBR blocks are arranged in a two-dimensional grid with rows and columns as shown in
Figure 2-1. These blocks are connected with many vertical and horizontal routing channel resources. The place
and route software tool automatically allocates these routing resources.

The corners contain the sysCLOCK Analog Phase Locked Loop (PLL) and Delay Locked Loop (DLL) Blocks. The
PLLs have multiply, divide and phase shifting capability; they are used to manage the phase relationship of the
clocks. The LatticeSC architecture provides eight analog PLLs per device and 12 DLLs. The DLLs provide a simple
delay capability and can also be used to calibrate other delays within the device.

Every device in the family has a JTAG Port with internal Logic Analyzer (ispTRACY) capability. The sysCONFIG™
port which allows for serial or parallel device configuration. The system bus simplifies the connections of the exter-
nal microprocessor to the device for tasks such as SERDES and PCS configuration or interface to the general
FPGA logic. The LatticeSC devices use 1.2V as their core voltage operation with 1.0V operation also possible.
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PFU Blocks

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

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

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

There are 14 input signals: 13 signals from routing and one from the carry-chain (from adjacent slice or PFU).
There are seven outputs: six to routing and one to carry-chain (to adjacent PFU). Table 2-1 lists the signals associ-
ated with each slice.
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Figure 2-20. Input Register Block*
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1. UPDATE, Set and Reset not shown for clarity
2. Adaptive input logic is only available in selected PIO
3. By four shift modes utilize DDR/shift register block from paired PIO.

4. CLKDISABLE is used to block the transitions on the DQS pin during post-amble. Its main use is to
disable DQS (typically found in DDR memory interfaces) or other clock signals. It can also be used

to disable any/all input signals to save power.

(From DLL)
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Initialization and Standby Supply Current

The table below indicates initialization and standby supply current while operating at 85°C junction temperature
(Ty), which is the high end of the commercial temperature range, and 105°C, which is the high end of the industrial
temperature range. This data assumes all outputs are tri-stated and all inputs are configured as LVCMOS and held
at Vo or GND. The remaining SERDES supply current for Vpp g and Vppog is detailed in the SERDES section
of this data sheet. For power at your design temperature, it is recommended to use the Power Calculator tool which
is accessible in ispLEVER or can be used as a standalone tool. For more information on supply current, see the
reference to additional technical documentation available at the end of this data sheet.

Over Recommended Operating Conditions

25°C 85°C 105°C
Typ.! Max.? Max.? |Units
Symbol Condition Parameter Device All -5, -6 -7 -5, -6
LFSC/M15 | 65 | 449 | 678 | 755 | mA
_ LFSC/M25 | 113 | 798 | 1255 | 1343 | mA
(VCC = 1.2V +/- 5%) gﬁ:fe(r?tpera“”g Power Supply  TESc/ma0 | 159 | 1178 | 2006 | 1981 | mA
LFSC/M80 | 276 | 2122 | 3827 | 3569 | mA
o LFSC/M115| 454 | 3376 | — | 5679 | mA
LFSC/M15 | 45 | 312 | 471 | 524 | mA
. LFSC/M25 | 79 | 554 | 872 | 933 | mA
(VCC = 1.0V +/- 5%) 88:fe%pera“”g Power Supply LFSC/M40 | 110 | 818 | 1393 | 1375 | mA
LFSC/M80 | 191 | 1473 | 2658 | 2478 | mA
LFSC/M115| 315 | 2344 | — | 3943 | mA
LFSC/M15 | 23 39 59 35 | mA
1 .2V'Powe_r Supply Current for LFSC/M25 25 50 78 56 mA
o2 ggggégmnﬂé%%cégggéspu’ LFSC/M40 | 31 78 | 133 | 89 | mA
Analog Supplies LFSC/M80 50 108 195 123 mA
LFSC/M115| 65 131 — 154 | mA
LFSC/M15 | 7 12 19 14 | mA
- _ LFSC/M25 9 16 25 18 | mA
lceAUX éﬂﬂ'ﬂy Operating Power Supply - T ege/va | 12 23 39 | 25 | mA
LFSC/M80 | 13 25 45 23 | mA
LFSC/M115| 16 27 — 26 | mA
LFSC/M15 | 0.1 02 | 03 | 02 | mA
LFSC/M25 | 03 | 06 10 | 07 | mA
:ggLO and '(i,fikbzﬁl”)er Supply Current LFSC/M40 | 0.4 0.9 15 10 | mA
LFSC/M80 | 05 11 2.1 13 | mA
LFSC/M115| 0.7 15 — 18 | mA

1. Igc is specified at T; = 25°C and typical V.
2. | is specified at the respective commercial and industrial maximum T, and Vg limits.
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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
LVCMOS18_12mA LVCMOS 1.8 12mA drive 0.024 -0.106 0.019 -0.004 0.016 0.099 ns
LVCMOS18_16mA LVCMOS 1.8 16mA drive 0.074 -0.134 0.08 -0.022 0.088 0.089 ns
LVCMOS18_0OD LVCMOS 1.8 open drain 0.002 -0.206 0 -0.196 -0.002 -0.221 ns
LVCMOS15_4mA LVCMOS 1.5 4mA drive -0.344 -0.164 -0.379 -0.186 -0.412 -0.209 ns
LVCMOS15_8mA LVCMOS 1.5 8mA drive -0.125 -0.137 -0.145 -0.157 -0.164 -0.176 ns
LVCMOS15_12mA LVCMOS 1.5 12mA drive -0.027 -0.166 -0.043 -0.07 -0.059 0.026 ns
LVCMOS15_16mA LVCMOS 1.5 16mA drive 0.025 -0.195 0.013 -0.089 0.003 0.017 ns
LVCMOS15_0D LVCMOS 1.5 open drain -0.047 -0.267 -0.067 -0.267 -0.087 -0.299 ns
LVCMOS12_2mA LVCMOS 1.2 2mA drive -0.473 -0.293 -0.505 -0.317 -0.537 -0.34 ns
LVCMOS12_4mA LVCMOS 1.2 4mA drive -0.218 -0.239 -0.25 -0.271 -0.28 -0.303 ns
LVCMOS12_8mA LVCMOS 1.2 8mA drive -0.109 -0.269 -0.143 -0.181 -0.176 -0.093 ns
LVCMOS12_12mA LVCMOS 1.2 12mA drive -0.054 -0.3 -0.085 -0.203 -0.114 -0.106 ns
LVCMOS12_0OD LVCMOS 1.2 open drain -0.126 -0.371 -0.166 -0.398 -0.204 -0.43 ns
PCI33 PCI -0.216 -0.791 -0.417 -1.263 -0.618 -1.735 ns
PCIX33 PCI-X 3.3 -0.216 -0.791 -0.417 -1.263 -0.618 -1.735 ns
PCIX15 PCI-X 1.5 0.208 0.227 0.233 0.312 0.259 0.398 ns
AGP1X33 AGP-1X 3.3 -0.216 -0.791 -0.417 -1.263 -0.618 -1.735 ns
AGP2X33 AGP-2X -0.216 -0.791 -0.417 -1.263 -0.618 -1.735 ns
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LatticeSC/M Internal Timing Parameters* (Continued)

Over Recommended Commercial Operating Conditions at VCC = 1.2V +/- 5%

-7 -6 -5
Parameter Symbol Description Min. | Max. | Min. | Max. | Min. | Max. | Units
EBR Timing
tco £BR CK_Q_DEL Clock (Read) to output from Address . 1900 — l2116| — |2335!| ns
- or Data

Clock (Write) to output from EBR . . .

tcoo_eer  |CK.QDEL |5 10t Register 0.390 0.444 0.498 ns

tsupaa_esn |D_CK_SET  |SEP Datato EBRMemory (Wlle |.g175| — |.0.102| — |-0210] — | ns

typata_ e |D_CK_HLD Hold Data to EBR Memory (Write clk)| 0.276 — | 0.305 — | 0.335 — ns
Setup Address to EBR Memory ) . | .

tsuappRr_esr |A-CK_SET | yrite clk) 0.165 0.182 0.200 ns

t4apDR_EBR |A_CK_HLD g‘k’;d Address to EBR Memory (Write | 4 569 | | 0208 | — [0327| — | ns
Setup Write/Read Enable to EBR

tSUWREN_EBR CE_CK_SET Memory (Write/Read Clk) 0.225 — 0.226 — 0.226 — ns
Hold Write/Read Enable to EBR

tHWREN_EBF{ CE_CK_HLD Memory (Write/read C|k) 0.073 — 0.095 — 0.116 — ns
Clock Enable Setup Time to EBR

tsuce_esr  |CS_CK_SET Output Register (Read clk) 0261 — 0269 — 0276 — ns
Clock Enable Hold Time to EBR Out-

tHCE EBR CS_CK_HLD put Register (Read clk) 0.023| — |0039| — |0055| — ns
Reset To Output Delay Time from - . .

trsTO_EBR RESET_Q_DEL EBR Output Register (asynchronous) 0.589 0.673 0.757 | ns

Cycle Boosting Timing
Cycle boosting delay 1 applies to . . .

tpEL1 DELA1 PIO, PFU, EBR 0.480 0.524 0570 | ns
Cycle boosting delay 2 applies to . . .

tpEL2 DEL2 PIO, PFU, EBR 0.922 1.005 1.090 | ns
Cycle boosting delay 3 applies to . . .

toeLs DEL3 PiO, PFU, EBR 1.366 1.488 1612 | ns

1. Complete timing parameters for a user design will be incorporated when running ispLEVER. This is a sampling of the key timing parameters.
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Input Delay Block/AIL Timing

Parameter Description Min. Typ. Max. Units
tFDEL Fine delay time 35 45 80 ps
tepEL Coarse delay time 1120 1440 2560 ps
ita AlL jitter tolerance 1- ((N' * tepgy) / (Clock Period)) ul
1. N = number of fine delays used in a particular AlL setting
GSR Timing

-7 -6 -5
Parameter Description VCC Min Max. Min Max. Min Max. | Units
¢ Maximum operating frequency for | 1.14V | — 438 — 417 — 398 | MHz
SYNC_GSR_MAX " |synchronous GSR 095V | — | 378 | — | 355 | — | 337 | MHz
t Minimum pulse width of . . . . . 33 . ns
ASYNC_GSR_MPW | asynchronous input :
Note: Synchronous GSR goes out of reset in two cycles from the clock edge where the setup time of the FF was met.
Internal System Bus Timing
-7 -6 -5
Parameter Description Min. Max. Min. Max. Min. Max. | Units
Maximum operating frequency for internal . . .
tHoLK system bus HCLK. 200 200 200 | MHz

Note: There is no minimum frequency. If HCLK is sourced from the embedded oscillator, the minimum frequency limitation of the oscillator/
divider is about 0.3 MHz. Refer to the osciallator data for missing configuration modes.
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LFSC/M15 Logic Signal Connections: 256 fpBGA'? (Cont.)

LFSC/M15
Ball Number Ball Function VCCIO Bank Dual Function

J9 VCC -
K8 VCC -
F6 VCC12 -
F11 VCC1i2 -
L11 VCC12 -
L6 VCC12 -
K7 VCC12 -
K10 VCC12 -
F10 VCCAUX -
F7 VCCAUX -
T1 GND -
G11 VCCAUX -
K11 VCCAUX -
L10 VCCAUX -
L9 VCCAUX -
L7 VCCAUX -
L8 VCCAUX -
T16 GND -
G6 VCCAUX -
K6 VCCAUX -
B13 VCCIO1 -
D11 VCCIO1 -
D14 VCCIO1 -
F12 VCCIO2 -
G15 VCCIO2 -
K14 VCCIOS -
N15 VCCIO3 -
M11 VCCIO4 -
P13 VCCIO4 -
R10 VCCIO4 -
N6 VCCIO5 -
P7 VCCIO5 -
R4 VCCIO5 -
K2 VCCIO6 -
N3 VCCIO6 -
F4 VCCIO7 -
G3 VCCIO7 -
D4 VCC12 -
D7 VCC12 -
D5 VCC12 -
D6 VCC12 -

1. Differential pair grouping within a PIC is A (True) and B (Complement) and C (True) and D (Complement).

2. The LatticeSC/M15 in a 256-pin package does not support an MPI interface.

4-14



Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

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
AH29 PB48B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB68B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D
AE26 PB48C 4 PB68C 4
AD25 PB48D 4 PB68D 4
AJ30 PB49A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B PB69A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B
AH30 PB49B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B PB69B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B
AG28 PB49C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C PB69C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C
AG29 PB49D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C PB69D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C
AF26 VCC12 - VCC12 -
AD27 | PROBE_VCC - PROBE_VCC -
AG27 VCCi12 - VCC12 -
AE28 | PROBE_GND - PROBE_GND -
AC25 PR45D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A PR57D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A
AD26 PR45C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A PR57C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A
AF28 PR45B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E PR57B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E
AF29 PR45A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E PR57A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E
AC26 PR44D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F PR55D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F
AB26 PR44C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F PR55C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F
AG30 PR44B 3 PR55B 3
AF30 PR44A 3 PR55A 3
AC28 PR43B 3 PR52B 3
AB28 PR43A 3 PR52A 3
AB27 PR41D 3 VREF2_3 PR51D 3 VREF2_3
AE30 PR41B 3 PR51B 3
AD30 PR41A 3 PR51A 3
AB25 PR40B 3 PR49B 3
AA25 PR40A 3 PR49A 3
AA30 PR39B 3 PR48B 3
Y30 PR39A 3 PR48A 3
W29 PR37B 3 PR44B 3
V29 PR37A 3 PR44A 3
u30 PR36B 3 PR43B 3
T30 PR36A 3 PR43A 3
V25 PR35D 3 DIFFR_3 PR42D 3 DIFFR_3
w28 PR35B 3 PR42B 3
V28 PR35A 3 PR42A 3
R30 PR33B 3 PR38B 3
P30 PR33A 3 PR38A 3
N30 PR32B 3 PR35B 3
M29 PR32A 3 PR35A 3
u26 PR31D 3 PR34D 3
T26 PR31C 3 VREF1_3 PR34C 3 VREF1_3
u28 PR31B 3 PR34B 3
T28 PR31A 3 PR34A 3
M30 PR28D 3 PCLKC3_2 PR31D 3 PCLKC3_2
L29 PR28C 3 PCLKT3_2 PR31C 3 PCLKT3_2




Lattice Semiconductor

Pi

nout Information
LatticeSC/M Family Data Sheet

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/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

R7 NC - PR39D 2
P7 NC - PR39C 2
N3 NC - PR39B 2
M3 NC - PR39A 2
HA NC - PR26B 2
G1 NC - PR26A 2
L5 NC - PR25B 2
K5 NC - PR25A 2
G2 NC - PR24B 2
F2 NC - PR24A 2
F1 NC - PR22B 2
E1 NC - PR22A 2
A2 GND - GND -
A33 GND - GND -
AA15 GND - GND -
AA20 GND - GND -
AA32 GND - GND -
AA4 GND - GND -
AB28 GND - GND -
AB6 GND - GND -
AC11 GND - GND -
AC18 GND - GND -
AC25 GND - GND -
AD23 GND - GND -
AD3 GND - GND -
AD31 GND - GND -
AE12 GND - GND -
AE15 GND - GND -
AE29 GND - GND -
AE7 GND - GND -
AE9 GND - GND -
AF20 GND - GND -
AF26 GND - GND -
AG32 GND - GND -
AG4 GND - GND -
AH13 GND - GND -
AH19 GND - GND -
AH25 GND - GND -
AH7 GND - GND -
AJ10 GND - GND -
AJ16 GND - GND -
AJ22 GND - GND -
AJ28 GND - GND -
AK3 GND - GND -
AK31 GND - GND -
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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
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

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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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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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
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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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Data Sheet DS1004

Date

Version

Section

Change Summary

February 2006

01.0

Initial release.

March 2006

01.1

Introduction

SC25 1020 1/O count changed to 476.

Architecture

Changed ROM 16X4 to ROM 16X2.
Changed “X2 or X4” to “DIV2 or DIV4”.
Added Global Set/Reset Section.

DC and Switching
Characteristics

Added notes 5 and 6 to Recommended Operating Conditions table.

Added Power Supply Ramp Rates table.

Removed -5 and -6 speed grades from Typical Building Block Perfor-
mance table.

Added Input Delay Timing table.
Added Synchronous GSR Timing table.

Pinout Information

Expanded PROBE_VCC and PROBE_GND description.
Removed A-RXREFCLKP_[L/R] from Signal Description table.
Added RESP_[ULC/URC] to Signal Description table.
Added notes 1 and 2 to Signal Description table.

Changed number of NCs to 28.

Changed number of SERDES (signal + power supply) to 74.
Removed RESP balls from NC list (B2, C2, B29, C29).
Added note to VTT table.

Changed RxRefclk (B2 and C2) to NC.

Added RESP_ULC.

Added RESP_URC.

Changed RxRefclk (B29 and C29) to NC.

June 2006

01.2

Introduction

Changed SERDES min bandwidth from 622 Mbps to 600 Mbps.
Changed max SERDES bandwidth from 3.4 Gbps to 3.8 Gbps.

Corrected number of package I/Os for the SC80 and SC115 1704 pin
packages.

Updated speed performance for typical functions with ispLEVER 6.0
values.

Architecture

Changed “When these pins are not used they should be left uncon-
nected.” with “Unused VTT pins should be connected to GND if the
internal or external VCMT function is not used in the bank. If the internal
or external VCMT function for differential input termination is used, the
VTT pins should be unconnected and allowed to float”

Added “SERDES Power Supply Sequencing Requirements” section.
Changed total bandwidth per quad from 13.6 Gbps to 15.2 Gbps.

Added the accuracy of the temperature-sensing diode to be typically +/-
10 °C. Also referred to a temperature-sensing diode application note for
more information.

DC and Switching
Characteristics

Changed “CTAP” to “internal or external VCMT”.

Changed VCC12 parameter to include VDDP, VDDTX and VDDRX.
Changed typical values to match ispLEVER 6.0 Power Calculator.

© 2011 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

www.latticesemi.com

7-1 DS 1004 Revision History



