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Figure 2-34. DQS Input Routing for the Bottom Edge of the Device
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DLL Calibrated DQS Delay Block

Source synchronous interfaces generally require the input clock to be adjusted in order to correctly capture data at
the input register. For most interfaces a PLL is used for this adjustment. However, in DDR memories the clock
(referred to as DQS) is not free-running so this approach cannot be used. The DQS Delay block provides the
required clock alignment for DDR memory interfaces.

The DQS signal (selected P1Os only, as shown in Figure 2-35) feeds from the PAD through a DQS delay element to
a dedicated DQS routing resource. The DQS signal also feeds polarity control logic, which controls the polarity of
the clock to the sync registers in the input register blocks. Figure 2-35 and Figure 2-36 show how the DQS transi-
tion signals are routed to the PIOs.

The temperature, voltage and process variations of the DQS delay block are compensated by a set of calibration
(6-bit bus) signals from two dedicated DLLs (DDR_DLL) on opposite sides of the device. Each DLL compensates
DQS delays in its half of the device as shown in Figure 2-35. The DLL loop is compensated for temperature, volt-
age and process variations by the system clock and feedback loop.
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Figure 2-37. LatticeECP2 Banks
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Each Transmit and Receive channel has its independent power supplies. The Output and Input buffers of each
channel also have their own independent power supplies. In addition, there are separate power supplies for PLL,
terminating resistor per quad.

Figure 2-40. Simplified Channel Block Diagram for SERDES and PCS
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As shown in Figure 2-40, the PCS receives the parallel digital data from the deserializer receivers and adjusts the
polarity, detects, byte boundary, decodes (8b/10b) and provides Clock Tolerance Compensation (CTC) FIFO for
changing the clock domain from receiver clock to the FPGA Clock.

For the transmit channel, the PCS block receives the parallel data from the FPGA core, encodes it with 8b/10b,
adjusts the polarity and passes the 8/10 bit data to the transmit SERDES channel.

The PCS also provides bypass modes that allow a direct 8-bit or 10-bit interface from the SERDES to the FPGA
logic. The PCS interface to FPGA can also be programmed to run at 1/2 speed for a 16-bit or 20-bit interface to the
FPGA logic.

SCI (SERDES Client Interface) Bus

The SERDES Client Interface (SCI) is a soft IP interface that allow the SERDES/PCS Quad block to be controlled
by registers as opposed to the configuration memory cells. It is a simple register configuration interface.

The Diamond design tools support all modes of the PCS. Most modes are dedicated to applications associated
with a specific industry standard data protocol. Other more general purpose modes allow users to define their own
operation. With Diamond, the user can define the mode for each quad in a design.

Popular standards such as 10Gb Ethernet and x4 PCI-Express and 4x Serial RapidlO can be implemented using
IP (provided by Lattice), a single quad (Four SERDES channels and PCS) and some additional logic from the core.

For further information about SERDES, please see the list of additional technical documentation at the end of this
data sheet.
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MLVDS

The LatticeECP2/M devices support the differential MLVDS standard. This standard is emulated using complemen-
tary LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The MLVDS input standard is
supported by the LVDS differential input buffer. The scheme shown in Figure 3-5 is one possible solution for
MLVDS standard implementation. Resistor values in Figure 3-5 are industry standard values for 1% resistors.

Figure 3-5. MLVDS (Multipoint Low Voltage Differential Signaling)
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Table 3-6. MLVDS DC Conditions’

'

Typical
Parameter Description Zo=50Q Zo=70Q Units
Vceio Output Driver Supply (+/-5%) 2.50 2.50 \"
Zout Driver Impedance 10.00 10.00 Q
Rs Driver Series Resistor (+/-1%) 35.00 35.00 Q
Ry Driver Parallel Resistor (+/-1%) 50.00 70.00 Q
Rr Receiver Termination (+/-1%) 50.00 70.00 Q
VoH Output High Voltage 1.52 1.60 Vv
VoL Output Low Voltage 0.98 0.90 Vv
Vobp Output Differential Voltage 0.54 0.70 \Y
Vewm Output Common Mode Voltage 1.25 1.25 \
Ioc DC Output Current 21.74 20.00 mA

1. For input buffer, see LVDS table.

For further information about LVPECL, RSDS, MLVDS, BLVDS and other differential interfaces please see the list
of additional technical information at the end of this data sheet.
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PICs and DDR Data (DQ) Pins Associated with the DDR Strobe (DQS) Pin

PICs Associated with DDR Strobe (DQS) and
DQS Strobe PIO Within PIC Data (DQ) Pins

For Left and Right Edges of the Device
P[Edge] [n-4] A bQ

B DQ
P[Edge] [n-3] A bQ

B DQ
P[Edge] [n-2] A ba

B DQ
P[Edge] [n-1] A bQ

B DQ

A [Edge]DQSN
P[Edge] [n] B e
P[Edge] [n+1] A ba

B DQ
P[Edge] [n+2] A bQ

B DQ
P[Edge] [n+3] A bQ

B DQ
For Bottom Edge of the Device
P[Edge] [n-4] A bQ

B DQ
P[Edge] [n-3] A ba

B DQ
P[Edge] [n-2] A bQ

B DQ
P[Edge] [n-1] A bQ

B DQ

A [Edge]DQSN
P[Edge] [n] 5 ba
P[Edge] [n+1] A bQ

B DQ
P[Edge] [n+2] A bQ

B DQ
P[Edge] [n+3] A ba

B DQ
P[Edge] [n+4] A bQ

B DQ

Notes:
1. “n”is a row PIC number.

2. The DDR interface is designed for memories that support one DQS strobe up to 15 bits
of data for the left and right edges and up to 17 bits of data for the bottom edge. In some
packages, all the potential DDR data (DQ) pins may not be available. PIC numbering
definitions are provided in the “Signal Names” column of the Signal Descriptions table.
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LFE2-6E/SE and LFE2-12E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-6E/SE LFE2-12E/SE
Ball Ball/Pad Ball/Pad
Number| Function |Bank| Dual Function Differential Function Bank| Dual Function Differential
GND GNDIO6 - GNDIO6 -
L2 PL24A 6 LDQ28 T (LVDS)* PL24A 6 LDQ28 T (LVDS)*
K2 PL25A 6 LDQ28 T PL25A 6 LDQ28 T
L3 PL24B 6 LDQ28 C (LVDS)* PL24B 6 LDQ28 C (LVDS)*
K1 PL25B 6 LDQ28 C PL25B 6 LDQ28 C
VCCIO VCCIO6 6 VCCIO6 6
L4 PL26A 6 LDQ28 T (LVDS)* PL26A 6 LDQ28 T (LVDS)*
L1 PL27A 6 LDQ28 T PL27A 6 LDQ28 T
L5 PL26B 6 LDQ28 C (LvDS)* PL26B 6 LDQ28 C (LVDS)*
M1 PL27B 6 LDQ28 C PL27B 6 LDQ28 C
GND GNDIO6 - GNDIO6 -
N1 PL29A 6 LDQ28 T PL29A 6 LDQ28 T
N2 PL28A 6 LDQS28 T (LVDS)* PL28A 6 LDQS28 T (LVDS)*
P1 PL29B 6 LDQ28 C PL29B 6 LDQ28 C
VCCIO VCCIO6 6 VCCIO6 6
P2 PL28B 6 LDQ28 C (LVDS)* PL28B 6 LDQ28 C (LVDS)*
R1 PL30A 6 LDQ28 T (LVDS)* PL30A 6 LDQ28 T (LVDS)*
GND GNDIO6 - GNDIO6 -
R2 PL30B 6 LDQ28 C (LVDS)* PL30B 6 LDQ28 C (LvDS)*
N4 TDI - TDI -
M4 TCK - TCK -
P3 TDO - TDO -
N3 T™MS - T™MS -
K7 VCCJ - VCCJ -
M5 PB2A 5 VREF2_5/BDQ6 T PB2A 5 VREF2_5/BDQ6 T
K6 NC - PB3A 5 BDQ6
M6 PB2B 5 VREF1_5/BDQ6 C PB2B 5 VREF1_5/BDQ6 C
R3 NC - PB5A 5 BDQ#6 T
P4 NC - PB5B 5 BDQ6 C
- - - VCCIO 5
- - - GNDIO5 5
N5 PB3A 5 BDQ6 T PB21A 5 BDQ24 T
N6 PB3B 5 BDQ6 C PB21B 5 BDQ24 C
T2 PB4A 5 BDQ6 T PB22A 5 BDQ24 T
P6 PB5A 5 BDQ6 T PB23A 5 BDQ24 T
VCCIO VCCIO5 5 VCCIO5 5
T3 PB4B 5 BDQ6 C PB22B 5 BDQ24 C
R6 PB5B 5 BDQ6 C PB23B 5 BDQ24 C
GND GNDIO5 - GNDIO5 -
R4 PB6A 5 BDQS6 T PB24A 5 BDQS24 T
L6 PB7A 5 BDQ6 T PB25A 5 BDQ24 T
T4 PB6B 5 BDQ6 C PB24B 5 BDQ24 C
L7 PB7B 5 BDQ6 C PB25B 5 BDQ24 C
N7 PB8A 5 PCLKT5_0/BDQ6 T PB26A 5 PCLKT5_0/BDQ24 T
VCCIO VCCIO5 5 VCCIO5 5
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA

(Cont.)
LFE2-12E/12SE LFE2-20E/20SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

J9 GND - GND -
K10 GND - GND -
K11 GND - GND -
K12 GND - GND -
K13 GND - GND -
K15 GND - GND -
K8 GND - GND -
L10 GND - GND -
L11 GND - GND -
L12 GND - GND -
L13 GND - GND -
L15 GND - GND -
L8 GND - GND -
M10 GND - GND -
M11 GND - GND -
M12 GND - GND -
M13 GND - GND -
M15 GND - GND -
M8 GND - GND -
N10 GND - GND -
N11 GND - GND -
N12 GND - GND -
N13 GND - GND -
N15 GND - GND -
N8 GND - GND -
P14 GND - GND -
P20 GND - GND -
P3 GND - GND -
P9 GND - GND -
R10 GND - GND -
R11 GND - GND -
R12 GND - GND -
R13 GND - GND -
u17 GND - GND -
ué GND - GND -
w2 GND - GND -
W21 GND - GND -
Y14 GND - GND -
Y9 GND - GND -
H6 NC - NC -
J6 NC - NC -
H3 NC - NC -
H2 NC - NC -
H17 NC - NC -
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LFE2-20E/SE and LFE2-35E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2-20E/20SE LFE2-35E/35SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
AE17 PB51B 4 BDQ51 C PB51B 4 BDQ51 C
AB19 PB52A 4 BDQ51 T PB52A 4 BDQ51 T
AE19 PB52B 4 BDQ51 Cc PB52B 4 BDQ51 C
AF17 PB53A 4 BDQ51 T PB53A 4 BDQ51 T
AE18 PB53B 4 BDQ51 Cc PB53B 4 BDQ51 C
VCCIO VCCIO4 4 VCCIO4 4
W16 PB54A 4 BDQ51 T PB54A 4 BDQ51 T
AA17 PB54B 4 BDQ51 (¢} PB54B 4 BDQ51 (¢}
AF18 PB55A 4 BDQ51 T PB55A 4 BDQ51 T
AF19 PB55B 4 BDQ51 C PB55B 4 BDQ51 C
GND GNDIO4 - GNDIO4 -
AA19 NC - PB56A 4 BDQ60 T
W17 NC - PB56B 4 BDQ60 C
Y19 NC - PB57A 4 BDQ60 T
Y17 NC - PB57B 4 BDQ60 C
AF20 NC - NC -
VCCIO VCCIO4 4 VCCIO4 4
AE20 NC - NC -
AA20 NC - NC -
W18 NC - NC -
AD20 NC - NC -
GND GNDIO4 - GNDIO4 -
AE21 NC - NC -
AF21 NC - NC -
AF22 NC - NC -
VCCIO VCCIO4 4 VCCIO4 4
GND GNDIO4 - GNDIO4 -
AE22 PB56A 4 BDQ60 T PB65A 4 BDQ69 T
AD22 PB56B 4 BDQ60 C PB65B 4 BDQ69 C
AF23 PB57A 4 BDQ60 T PB66A 4 BDQ69 T
AE23 PB57B 4 BDQ60 (¢} PB66B 4 BDQ69 C
AD23 PB58A 4 BDQ60 T PB67A 4 BDQ69 T
AC23 PB58B 4 BDQ60 C PB67B 4 BDQ69 C
VCCIO VCCIO4 4 VCCIO4 4
AB20 PB59A 4 BDQ60 T PB68A 4 BDQ69 T
AC20 PB59B 4 BDQ60 C PB68B 4 BDQ69 C
GND GNDIO4 - GNDIO4 -
AB21 PB60A 4 BDQS60 T PB69A 4 BDQS69 T
AC22 PB60B 4 BDQ60 C PB69B 4 BDQ69 C
W19 PB61A 4 BDQ60 T PB70A 4 BDQ69 T
AA21 PB61B 4 BDQ60 (¢} PB70B 4 BDQ69 C
AF24 PB62A 4 BDQ60 T PB71A 4 BDQ69 T
AE24 PB62B 4 BDQ60 (¢} PB71B 4 BDQ69 C
VCCIO VCCIO4 4 VCCIO4 4
Y20 PB63A 4 BDQ60 T PB72A 4 BDQ69 T
AB22 PB63B 4 BDQ60 C PB72B 4 BDQ69 C
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LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
A7 PT35B 0 o] PT44B 0 C
B7 PT35A 0 T PT44A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F12 PT34B 0 C PT43B 0 C
D10 PT34A 0 T PT43A 0 T
H11 PT33B 0 (¢} PT42B 0 C
G11 PT33A 0 T PT42A 0 T
GND GNDIOO - GNDIOO -
A6 PT32B 0 o] PT41B 0 C
B6 PT32A 0 T PT41A 0 T
D8 PT31B 0 o] PT40B 0 C
C8 PT31A 0 T PT40A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F11 PT30B 0 o] PT39B 0 C
E10 PT30A 0 T PT39A 0 T
E9 PT29B 0 C PT38B 0 C
D9 PT29A 0 T PT38A 0 T
G10 PT28B 0 (¢} PT37B 0 C
GND GNDIOO - GNDIOO -
H10 PT28A 0 T PT37A 0 T
A5 PT27B 0 o] PT36B 0 C
B5 PT27A 0 T PT36A 0 T
Cc7 PT26B 0 o] PT35B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
D7 PT26A 0 T PT35A 0 T
E8 PT25B 0 o] PT34B 0 C
F10 PT25A 0 T PT34A 0 T
F8 PT24B 0 C PT33B 0 C
H9 PT24A 0 T PT33A 0 T
C5 PT23B 0 o] PT32B 0 C
GND GNDIOO - GNDIOO -
D5 PT23A 0 T PT32A 0 T
B4 PT22B 0 PT31B 0
VCCIO VCCIOO0 0 VCCIOO0 0
GND GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
GND GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
C4 PT10B 0 C PT10B 0 C
GND GNDIOO - GNDIOO -
C3 PT10A 0 T PT10A 0 T
A4 PT9B 0 (¢} PT9B 0 C
A3 PT9A 0 T PT9A 0 T
B3 PT8B 0 o] PT8B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
B2 PT8A 0 T PT8A 0 T
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LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
D25 PT99A 1 T
J22 PT98B 1 C
J21 PT98A 1 T
VCCIO VCCIO1 1
B25 PT97B 1 C
A25 PT97A 1 T
E24 PT96B 1 C
F24 PT96A 1 T
GND GNDIO1 -
F23 PT95B 1 C
H22 PT95A 1 T
D24 PT94B 1 C
C24 PT94A 1 T
VCCIO VCCIO1 1
E23 PT93B 1 C
G23 PT93A 1 T
B24 PT92B 1 C
A24 PT92A 1 T
ca7 PT91B 1 C
GND GNDIO1 -
D27 PT91A 1 T
C26 PT90B 1 C
D26 PT90A 1 T
A27 PT89B 1 C
VCCIO VCCIO1 1
B27 PT89A 1 T
A28 PT88B 1 C
B28 PT88A 1 T
A29 PT87B 1 C
B29 PT87A 1 T
GND GNDIO1 -
VCCIO VCCIO1 1
H21 PT80B 1 C
F22 PT80A 1 T
VCCIO VCCIO1 1
B23 PT79B 1 C
A23 PT79A 1 T
G24 PT78B 1 C
E22 PT78A 1 T
GND GNDIO1 -
D22 PT77B 1 C
c22 PT77A 1 T
G22 PT76B 1 C
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LFE2M-20E/SE and LFE2M-35E/SE Logic Signal Connections: 256 fpBGA
(Cont.)

LFE2M20E/SE LFE2M35E/SE
Ball Ball/Pad Ball/Pad Dual
Number Function Bank Dual Function Differential Function Bank Function Differential
N11 CCLK 8 CCLK 8
M11 INITN 8 INITN 8
N13 DONE 8 DONE 8
GNDIO GNDIO8 - GNDIO8 -
M12 PR53B 8 WRITEN o] PR68B 8 WRITEN o]
M13 PR53A 8 CS1N T PR68A 8 CS1N T
N14 PR52B 8 CSN C PR67B 8 CSN o]
N15 PR52A 8 DO/SPIFASTN T PR67A 8 DO/SPIFASTN T
VCCIO VCCIO8 8 VCCIO8 8
N16 PR51B 8 D1 o] PR66B 8 D1 C
M16 PR51A 8 D2 T PR66A 8 D2 T
L12 PR50B 8 D3 Cc PR65B 8 D3 Cc
GNDIO GNDIO8 - GNDIO8 -
L13 PR50A 8 D4 T PR65A 8 D4 T
L16 PR49B 8 D5 o] PR64B 8 D5 C
K16 PR49A 8 D6 T PR64A 8 D6 T
L14 PR48B 8 D7/SPIDO*** o] PR63B 8 D7/SPIDO*** C
VCCIO VCCIO8 8 VCCIO8 8
L15 PR48A 8 DI/CSSPION T PR63A 8 DI/CSSPION T
K13 PR47B 8 |DOUT/CSON/CSSPIIN o] PR62B 8 DOUT/CSON/CSSPI1N C
K14 PR47A 8 BUSY/SISPI T PR62A 8 BUSY/SISPI T
K11 RLMO_PLLCAP 3 RLMO_PLLCAP 3
K15 PR45B 3 RLMO_GDLLC_FB_A o] PR60B 3 RLMO_GDLLC_FB_A/RDQ57 o]
GNDIO GNDIO3 - GNDIO3 -
J16 PR45A 3 RLMO_GDLLT_FB_A T PR60A 3 RLMO_GDLLT_FB_A/RDQ57 T
H16 PR44B 3 RLMO_GDLLC_IN_A C (LvDS)* PR59B 3 RLMO_GDLLC_IN_A**/RDQ57 C(LVDS)*
J15 PR44A 3 RLMO_GDLLT_IN_A T (LVDS)* PR59A 3 RLMO_GDLLT_IN_A**/RDQ57 T (LVDS)*
J14 PR43B 3 RLMO_GPLLC_IN_A C PR58B 3 RLMO_GPLLC_IN_A**/RDQ57 C
VCCIO VCCIO3 3 VCCIO3 3
J13 PR43A 3 RLMO_GPLLT_IN_A T PR58A 3 RLMO_GPLLT_IN_A**/RDQ57 T
H13 PR42B 3 RLMO_GPLLC_FB_A | C (LVDS)* PR57B 3 RLMO_GPLLC_FB_A/RDQ57 C(LVDS)*
H12 PR42A 3 RLMO_GPLLT_FB_A T (LVDS)* PR57A 3 | RLMO_GPLLT_FB_A/RDQS57*** | T (LVDS)*
GNDIO GNDIO3 - GNDIO3 -
VCCIO VCCIO3 3 VCCIO3 3
G16 PR32B 3 RLM1_SPLLC_FB_A C PR42B 3 RLM2_SPLLC_FB_A C
VCCIO VCCIO3 3 VCCIO3 3
H15 PR32A 3 RLM1_SPLLT_FB_A T PR42A 3 RLM2_SPLLT_FB_A T
E16 PR31B 3 RLM1_SPLLC_IN_A C (LvDS)* PR41B 3 RLM2_SPLLC_IN_A C(LVDS)*
F15 PR31A 3 RLM1_SPLLT_IN_A T (LVDS)* PR41A 3 RLM2_SPLLT_IN_A T (LVDS)*
GNDIO GNDIO3 - GNDIO3 -
VCCIO VCCIO3 3 VCCIO3 3
F16 PR28B 3 VREF2_3 o] PR38B 3 VREF2_3 C
G15 PR28A 3 VREF1_3 T PR38A 3 VREF1_3 T
J11 PR27B 3 PCLKC3_0 C (LvDS)* PR37B 3 PCLKC3_0 C(LVDS)*
J12 PR27A 3 PCLKT3_0 T (LVDS)* PR37A 3 PCLKT3_0 T (LVDS)*
G14 PR25B 2 PCLKC2_0/RDQ22 C PR35B 2 PCLKC2_0/RDQ32 Cc
G13 PR25A 2 PCLKT2_0/RDQ22 T PR35A 2 PCLKT2_0/RDQ32 T
GNDIO GNDIO2 - GNDIO2 -
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LFE2M20E/SE and LFE2M35E/SE Logic Signal Connections: 484 fpBGA
(Cont.)

LFE2M20E/SE LFE2M35E/SE

Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

T17 PR51A 8 D2*** T PR66A 8 D2*** T

T22 PR50B 8 D3*** o] PR65B 8 D3*** C
GNDIO GNDIO8 - GNDIO8 -

R22 PR50A 8 D4*** T PR65A 8 D4*** T

T15 PR49B 8 D5*** o] PR64B 8 D5*** C

R17 PR49A 8 D6*** T PR64A 8 D6*** T

T20 PR48B 8 D7/SPIDO*** o] PR63B 8 D7/SPIDO*** C
VCCIO VCCIO8 8 VCCIO8 8

T21 PR48A 8 DI/CSSPION*** T PR63A 8 DI/CSSPION*** T

R21 PR47B 8 DOUT/CSON/CSSPITN*** C PR62B 8 DOUT/CSON/CSSPITN*** C

R20 PR47A 8 BUSY/SISPI*** T PR62A 8 BUSY/SISPI*** T

R16 RLMO_PLLCAP 3 RLMO_PLLCAP 3

R18 PR45B 3 RLMO_GDLLC_FB_A Cc PR60B 3 RLMO_GDLLC_FB_A/RDQ57 C
GNDIO GNDIO3 - GNDIO3 -

R19 PR45A 3 RLMO_GDLLT_FB_A T PR60A 3 RLMO_GDLLT_FB_A/RDQ57 T

P22 PR44B 3 RLMO_GDLLC_IN_A** C (LvDS)* PR59B 3 RLMO_GDLLC_IN_A**/RDQ57 | C (LVDS)*

P21 PR44A 3 RLMO_GDLLT_IN_A** T (LVDS)* PR59A 3 RLMO_GDLLT_IN_A**/RDQ57 | T (LVDS)*

P16 PR43B 3 RLMO_GPLLC_IN_A** C PR58B 3 RLMO_GPLLC_IN_A**/RDQ57 C
VCCIO VCCIO3 3 VCCIO3 3

P17 PR43A 3 RLMO_GPLLT_IN_A** T PR58A 3 RLMO_GPLLT_IN_A**/RDQ57 T

P20 PR42B 3 RLMO_GPLLC_FB_A C (LvDS)* PR57B 3 RLMO_GPLLC_FB_A/RDQ57 C (LVDS)*

P19 PR42A 3 RLMO_GPLLT_FB_A T (LVDS)* PR57A 3 | RLMO_GPLLT_FB_A/RDQS57**** | T (LVDS)*
GNDIO GNDIO3 - GNDIO3 -

- - - VCCIO3 3

P18 PR41B 3 RDQ38 o] PR51B 3 RDQ48 C

N16 PR41A 3 RDQ38 T PR51A 3 RDQ48 T
GNDIO GNDIO3 - GNDIO3 -

N22 PR40B 3 RDQ38 C (LvDS)* PR50B 3 RDQ48 C (LVvDS)*

N21 PR40A 3 RDQ38 T (LVDS)* PR50A 3 RDQ48 T (LVDS)*

N17 PR39B 3 RDQ38 C PR49B 3 RDQ48 C

N18 PR39A 3 RDQ38 T PR49A 3 RDQ48 T
VCCIO VCCIO3 3 VCCIO3 3

M22 PR38B 3 RDQ38 C (LvDS)* PR48B 3 RDQ48 C (LVDS)*

M21 PR38A 3 RDQS38 T (LVDS)* PR48A 3 RDQS48 T (LVDS)*

M16 PR37B 3 RDQ38 C PR47B 3 RDQ48 C
GNDIO GNDIO3 - GNDIO3 -

M17 PR37A 3 RDQ38 T PR47A 3 RDQ48 T

M20 PR36B 3 RDQ38 C (LvDS)* PR46B 3 RDQ48 C (LVDS)*

M19 PR36A 3 RDQ38 T (LVDS)* PR46A 3 RDQ48 T (LVDS)*

M18 PR35B 3 RDQ38 C PR45B 3 RDQ48 C
VCCIO VCCIO3 3 VCCIO3 3

L16 PR35A 3 RDQ38 T PR45A 3 RDQ48 T

L22 PR34B 3 RDQ38 C (LvDS)* PR44B 3 RDQ48 C (LVDS)*

L21 PR34A 3 RDQ38 T (LVDS)* PR44A 3 RDQ48 T (LVDS)*

K22 PR32B 3 RLM1_SPLLC_FB_A o] PR42B 3 RLM2_SPLLC_FB_A C
VCCIO VCCIO3 3 VCCIO3 3

K21 PR32A 3 RLM1_SPLLT_FB_A T PR42A 3 RLM2_SPLLT_FB_A T

L17 PR31B 3 RLM1_SPLLC_IN_A C (LvDS)* PR41B 3 RLM2_SPLLC_IN_A C (LVDS)*
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
T1 PL65A 6 LLMO_GDLLT_FB_A T
T2 PL65B 6 LLMO_GDLLC_FB_A C
GNDIO GNDIO6 -
R7 LLMO_PLLCAP 6
T6 PL67A 6 LDQ71 T (LVDS)*
T7 PL67B 6 LDQ71 C (LvDS)*
U1 PL68A 6 LDQ71 T
u2 PL68B 6 LDQ71 C
VCCIO VCCIO6 6
T3 PL69A 6 LDQ71 T (LVDS)*
u3 PL69B 6 LDQ71 C (LVvDS)*
U6 PL70A 6 LDQ71 T
us PL70B 6 LDQ71 C
GNDIO GNDIO6 -
V5 PL71A 6 LDQS71 T (LVDS)*
U4 PL71B 6 LDQ71 C (LVvDS)*
\"Al PL72A 6 LDQ71 T
VCCIO VCCIO6 6
V3 PL72B 6 LDQ71 C
WA1 PL73A 6 LDQ71 T (LVDS)*
Y1 PL73B 6 LDQ71 C (LvDS)*
AA1 PL74A 6 LDQ71 T
GNDIO GNDIO6 -
AA2 PL74B 6 LDQ71 C
V4 TCK -
Y2 TDI -
Y3 TMS -
w3 TDO -
w4 VCCJ -
W5 PB2A 5 BDQ6 T
Y4 PB2B 5 BDQ6 C
W6 PB3A 5 BDQ6 T
V6 PB3B 5 BDQ6 C
AA3 PB4A 5 BDQ6 T
AB2 PB4B 5 BDQ6 C
VCCIO VCCIO5 5
T8 PB5A 5 BDQ6 T
u7z PB5B 5 BDQ6 C
GNDIO GNDIO5 -
us PB6A 5 BDQS6 T
T9 PB6B 5 BDQ6 C
V8 PB7A 5 BDQ6 T
w8 PB7B 5 BDQ6 C
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
C12 URC_SQ_VCCIB2 12
B12 URC_SQ_HDINN2 12 C
C11 URC_SQ_VCCRX2 12
A15 URC_SQ_HDOUTP2 12 T
C15 URC_SQ_VCCOB2 12
B15 URC_SQ_HDOUTN2 12 C
Ci14 URC_SQ_VCCTX2 12
B14 URC_SQ_HDOUTNS3 12 C
A13 URC_SQ_VCCOB3 12
Al14 URC_SQ_HDOUTP3 12 T
C13 URC_SQ_VCCTX3 12
B11 URC_SQ_HDINN3 12 C
B10 URC_SQ_VCCIB3 12
Al URC_SQ_HDINP3 12 T
c10 URC_SQ_VCCRX3 12
GNDIO GNDIOf1 -
VCCIO VCCIO1 1
E13 PT55B 1 C
D12 PT55A 1 T
GNDIO GNDIO1 -
A9 PT54B 1 C
A8 PT54A 1 T
A7 PT53B 1 C
A6 PT53A 1 T
VCCIO VCCIO1 1
E12 PT52B 1 C
F12 PT52A 1 T
A5 PT51B 1 C
A4 PT51A 1 T
GNDIO GNDIO1 -
B7 PT50B 1 C
B8 PT50A 1 T
G11 PT49B 1 C
E11 PT49A 1 T
VCCIO VCCIO1 1
D11 PT48B 1 VREF2_1 C
D10 PT48A 1 VREF1_1 T
G10 PT47B 1 PCLKC1_0 C
F11 PT47A 1 PCLKT1_0 T
G9 PT46B 0 PCLKCO_0 C
GNDIO GNDIOO
F9 PT46A 0 PCLKTO_O T
C9 PT45B 0 VREF2_0 C
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
G5 VCCIO7 7
J8 VCCIO7 7
K4 VCCIO7 7
AA22 VCCIO8 8
u19 VCCIO8 8
H11 VCCAUX -
H12 VCCAUX -
L15 VCCAUX -
L8 VCCAUX -
M15 VCCAUX -
M8 VCCAUX -
R11 VCCAUX -
R12 VCCAUX -
Al GND -
A10 GND -
A16 GND -
A22 GND -
AA19 GND -
AA4 GND -
AB1 GND -
AB22 GND -
B13 GND -
B19 GND -
B4 GND -
D16 GND -
D2 GND -
D21 GND -
D7 GND -
G19 GND -
G4 GND -
H10 GND -
H13 GND -
J14 GND -
J9 GND -
K10 GND -
K11 GND -
K12 GND -
K13 GND -
K15 GND -
K20 GND -
K3 GND -
K8 GND -
L10 GND -
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LFE2M70E/SE and LFE2M100E/SE Logic Signal Connections: 1152 fpBGA
(Cont.)

LFE2M70E/SE LFE2M100E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GNDIO GNDIO1 - GNDIO1 -
F19 PT59B 1 C PT68B 1 C
D18 PT59A 1 T PT68A 1 T
L18 NC - PT67B 1 Cc
K19 NC - PT67A 1 T
VCCIO VCCIO1 1 VCCIO1 1
A18 PT57B 1 VREF2_1 C PT66B 1 VREF2_1 C
B18 PT57A 1 VREF1_1 T PT66A 1 VREF1_1 T
G18 PT56B 1 PCLKC1_0 C PT65B 1 PCLKC1_0 Cc
E18 PT56A 1 PCLKT1_0 T PT65A 1 PCLKT1_0 T
F18 PT55B 0 PCLKCO0_0 o] PT64B 0 PCLKCO0_0 Cc
GNDIO GNDIOO - GNDIOO -
G19 PT55A 0 PCLKTO_0 T PT64A 0 PCLKT0_0
H18 PT54B 0 VREF2_0 o] PT63B 0 VREF2_0 o]
K18 PT54A 0 VREF1_0 T PT63A 0 VREF1_0 T
VCCIO VCCIO0 0 VCCIOO0 0
J18 PT53B 0 C PT60B 0 C
L17 PT53A 0 T PT60A 0 T
G17 PT52B 0 o] PT59B 0 C
- - - GNDIOO -
J17 PT52A 0 T PT59A 0 T
H17 PT51B 0 o] PT58B 0 Cc
- - - VCCIO0 0
K17 PT51A 0 T PT58A 0 T
B17 PT50B 0 C PT57B 0 Cc
GNDIO GNDIOO - - -
A17 PT50A 0 T PT57A 0 T
D17 PT49B 0 C PT56B 0 Cc
VCCIO VCCIO0 0 - -
F17 PT49A 0 T PT56A 0 T
B16 PT48B 0 C PT55B 0 C
A16 PT48A 0 T PT55A 0 T
- - - GNDIOO -
- - - VCCIO0 0
E17 PT47B 0 C PT52B 0 C
Cc17 PT47A 0 T PT52A 0 T
K16 PT46B 0 o] PT51B 0 C
J15 PT46A 0 T PT51A 0 T
GNDIO GNDIOO - GNDIOO -
G16 PT45B 0 o] PT50B 0 Cc
H15 PT45A 0 T PT50A 0 T
A15 PT44B 0 (o] PT49B 0 Cc
B15 PT44A 0 T PT49A 0 T
VCCIO VCCIO0 0 VCCIO0 0
L16 PT43B 0 C PT48B 0 C
K15 PT43A 0 T PT48A 0 T
F16 PT42B 0 C PT47B 0 C
E16 PT42A 0 T PT47A 0 T
E15 PT41B 0 C PT46B 0 Cc
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LFE2M70E/SE and LFE2M100E/SE Logic Signal Connections: 1152 fpBGA

(Cont.)

LFE2M70E/SE LFE2M100E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

K11 NC NC
K12 NC NC
K13 NC NC
K23 NC NC
K24 NC NC
K25 NC NC
K26 NC NC
L11 NC NC
L12 NC NC
L13 NC NC
L14 NC NC
L21 NC NC
L22 NC NC
L23 NC NC
L24 NC NC
L25 NC NC
L26 NC NC
M11 NC NC
M24 NC NC
M25 NC NC
M6 NC NC
m8 NC NC
N10 NC NC
N11 NC NC
P10 NC NC
P25 NC NC
P26 NC NC
R9 NC NC
T NC NC
ut1 NC NC
W11 NC NC
Y10 NC NC
Y11 NC NC
R15 VCCPLL VCCPLL
R20 VCCPLL VCCPLL
Y15 VCCPLL VCCPLL
Y20 VCCPLL VCCPLL

* Supports true LVDS. Other differential signals must be emulated with external resistors.

** These dedicated input pins can be used for GPLLs or GDLLs within the respective quadrant.

*** For density migration, board design must take into account that these sysCONFIG pins are dual function for the lower density devices
(ECP2M20 and ECP2M35). They can be either sysCONFIG pins or general purpose 1/Os. These pins are dedicated pins for the higher den-

sity devices (ECP2M50, ECP2M70, and ECP2M100).
****Due to packaging bond out option, this DQS does not have all the necessary DQ pins bonded out for a full 8-bit data width.

Note: VCCIO and GND pads are used to determine the average DC current drawn by I/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/O bank and the end of an I/O bank. The substrate pads listed in the Pin Table do not necessarily have a one to one
connection with a package ball or pin.
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Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-20E-5Q208I 131 1.2V -5 PQFP 208 IND 20
LFE2-20E-6Q208l| 131 1.2V -6 PQFP 208 IND 20
LFE2-20E-5F256I 193 1.2V -5 fpBGA 256 IND 20
LFE2-20E-6F256I 193 1.2V -6 foBGA 256 IND 20
LFE2-20E-5F4841 331 1.2V -5 fpBGA 484 IND 20
LFE2-20E-6F484| 331 1.2V -6 fpBGA 484 IND 20
LFE2-20E-5F672I 402 1.2V -5 fpBGA 672 IND 20
LFE2-20E-6F672I 402 1.2V -6 fpBGA 672 IND 20

Part Number I/Os Voltage Grade Package Pins Temp. LUTs (K)
LFE2-35E-5F484| 331 1.2V -5 fpBGA 484 IND 35
LFE2-35E-6F484| 331 1.2V -6 fpBGA 484 IND 35
LFE2-35E-5F672I 450 1.2V -5 fpBGA 672 IND 35
LFE2-35E-6F672I 450 1.2V -6 fpBGA 672 IND 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-50E-5F4841 339 1.2V -5 fpBGA 484 IND 50
LFE2-50E-6F4841 339 1.2V -6 fpBGA 484 IND 50
LFE2-50E-5F672I 500 1.2V -5 foBGA 672 IND 50
LFE2-50E-6F672I 500 1.2V -6 fpBGA 672 IND 50

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-70E-5F672I 500 1.2V -5 fpBGA 672 IND 70
LFE2-70E-6F672I 500 1.2V -6 fpBGA 672 IND 70
LFE2-70E-5F900I 583 1.2V -5 foBGA 900 IND 70
LFE2-70E-6F900I 583 1.2V -6 fpBGA 900 IND 70
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LatticeECP2M S-Series Devices, Lead-Free Packaging

Commercial

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M20SE-5FN484C 304 1.2V -5 Lead-Free fpBGA 484 Com 20
LFE2M20SE-6FN484C 304 1.2V -6 Lead-Free fpBGA 484 Com 20
LFE2M20SE-7FN484C 304 1.2V -7 Lead-Free fpBGA 484 Com 20
LFE2M20SE-5FN256C 140 1.2V -5 Lead-Free fpBGA 256 Com 20
LFE2M20SE-6FN256C 140 1.2V -6 Lead-Free fpBGA 256 Com 20
LFE2M20SE-7FN256C 140 1.2V -7 Lead-Free fpBGA 256 Com 20

Part Number I/Os Voltage Grade Package Pins Temp. LUTs (K)
LFE2M35SE-5FN672C 410 1.2V -5 Lead-Free fpBGA 672 Com 35
LFE2M35SE-6FN672C 410 1.2V -6 Lead-Free fpBGA 672 Com 35
LFE2M35SE-7FN672C 410 1.2V -7 Lead-Free fpBGA 672 Com 35
LFE2M35SE-5FN484C 303 1.2V -5 Lead-Free fpBGA 484 Com 35
LFE2M35SE-6FN484C 303 1.2V -6 Lead-Free fpBGA 484 Com 35
LFE2M35SE-7FN484C 303 1.2V -7 Lead-Free fpBGA 484 Com 35
LFE2M35SE-5FN256C 140 1.2V -5 Lead-Free fpBGA 256 Com 35
LFE2M35SE-6FN256C 140 1.2V -6 Lead-Free fpBGA 256 Com 35
LFE2M35SE-7FN256C 140 1.2V -7 Lead-Free fpBGA 256 Com 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M50SE-5FN900C 410 1.2V -5 Lead-Free fpBGA 900 Com 50
LFE2M50SE-6FN900C 410 1.2V -6 Lead-Free fpBGA 900 Com 50
LFE2M50SE-7FN900C 410 1.2V -7 Lead-Free fpBGA 900 Com 50
LFE2M50SE-5FN672C 372 1.2V -5 Lead-Free fpBGA 672 Com 50
LFE2M50SE-6FN672C 372 1.2V -6 Lead-Free fpBGA 672 Com 50
LFE2M50SE-7FN672C 372 1.2V -7 Lead-Free fpBGA 672 Com 50
LFE2M50SE-5FN484C 270 1.2V -5 Lead-Free fpBGA 484 Com 50
LFE2M50SE-6FN484C 270 1.2V -6 Lead-Free fpBGA 484 Com 50
LFE2M50SE-7FN484C 270 1.2V -7 Lead-Free fpBGA 484 Com 50

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2M70SE-5FN1152C 436 1.2V -5 Lead-Free fpBGA 1152 Com 70
LFE2M70SE-6FN1152C 436 1.2V -6 Lead-Free fpBGA 1152 Com 70
LFE2M70SE-7FN1152C 436 1.2V -7 Lead-Free fpBGA 1152 Com 70
LFE2M70SE-5FN900C 416 1.2V -5 Lead-Free fpBGA 900 Com 70
LFE2M70SE-6FN900C 416 416 -6 Lead-Free fpBGA 900 Com 70
LFE2M70SE-7FN900C 416 416 -7 Lead-Free fpBGA 900 Com 70
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Revision History
LatticeECP2/M Family Data Sheet

Date Version Section Change Summary
June 2013 04.0 DC and Switching  |sysCLOCK SPLL Timing table — Corrected signal names for tggt
(cont.) (cont.) Characteristics parameter.
LatticeECP2/M sysCONFIG Port Timing Specifications table —
added tgymcp and typmcpr parameters.
September 2013|  04.1 Architecture Updated Selectable Master Clock (CCLK) Frequencies during
Configuration table.
DC and Switching  |Added information on fyyaxsp) parameter in LatticeECP2/M sys-
Characteristics CONFIG Port Timing Specifications table.
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