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The DLLs in the LatticeECP2/M are used to shift the clock in relation to the data for source synchronous inputs.
PLLs are used for frequency synthesis and clock generation for source synchronous interfaces. Cascading PLL
and DLL blocks allows applications to utilize the unique benefits of both DLLs and PLLs.

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

GPLL/SPLL/GDLL PIO Input Pin Connections (LatticeECP2M Family Only)

All LatticeECP2M devices contain two GDLLs, two GPLLs and six SPLLs, arranged in quadrants as shown in
Figure 2-8. In the LatticeECP2M devices GPLLs, SPLLs and GDLLs share their input pins. Figure 2-8 shows the
sharing of SPLLs input pin connections in the upper two quadrants and the sharing of GDLL, GPLL and SPLL input
pin connections in the lower two quadrants.

Figure 2-8. Sharing of PIO Pins by GPLL, SPLL and GDLL in LatticeECP2M Devices
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Clock Dividers

LatticeECP2/M devices have two clock dividers, one on the left side and one on the right side of the device. These
are intended to generate a slower-speed system clock from a high-speed edge clock. The block operates in a +2,
+4 or +8 mode and maintains a known phase relationship between the divided down clock and the high-speed
clock based on the release of its reset signal. The clock dividers can be fed from selected PLL/DLL outputs, DLL-
DELA delay blocks, routing or from an external clock input. The clock divider outputs serve as primary clock
sources and feed into the clock distribution network. The Reset (RST) control signal resets input and synchro-
nously forces all outputs to low. The RELEASE signal releases outputs synchronously to the input clock. For further
information about clock dividers, please see the list of additional technical documentation at the end of this data
sheet. Figure 2-9 shows the clock divider connections.
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Figure 2-31. Output and Tristate Block for Left, Right and Bottom Edges
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DQSXFER

LatticeECP2/M devices provide a DQSXFER signal to the output buffer to assist it in data transfer to DDR memo-
ries that require DQS strobe be shifted 90°. This shifted DQS strobe is generated by the DQSDEL block. The
DQSXFER signal runs the span of the data bus.

sysl/O Buffer

Each 1/O is associated with a flexible buffer referred to as a sysl/O buffer. These buffers are arranged around the
periphery of the device in groups referred to as banks. The sysl/O buffers allow users to implement the wide variety
of standards that are found in today’s systems including LVCMOS, SSTL, HSTL, LVDS and LVPECL.

sysl/O Buffer Banks

LatticeECP2/M devices have nine sysl/O buffer banks: eight banks for user 1/Os arranged two per side. The ninth
sysl/O buffer bank (Bank 8) is located adjacent to Bank 3 and has dedicated/shared 1/Os for configuration. When a
shared pin is not used for configuration it is available as a user I/0. Each bank is capable of supporting multiple I/O
standards. Each sysl/O bank has its own 1/O supply voltage (Vcgio)- In addition, each bank, except Bank 8, has
voltage references, Vgegrq and Vgggo, Which allow it to be completely independent from the others. Bank 8 shares
two voltage references, Vggr1 and Vgeps, With Bank 3. Figure 2-37 shows the nine banks and their associated
supplies.

In LatticeECP2/M devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS and PCI) are
powered using V¢egjo- LVTTL, LVCMOS33, LVCMOS25 and LVCMOS12 can also be set as fixed threshold inputs
independent of Vcgo.

Each bank can support up to two separate Vg voltages, Vgreg1 and Vyeps, that set the threshold for the refer-
enced input buffers. Some dedicated 1/O pins in a bank can be configured to be a reference voltage supply pin.
Each 1/O is individually configurable based on the bank’s supply and reference voltages.
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DLL Timing
Over Recommended Operating Conditions
Parameter Description Min. Typ. Max. Units
fRerF Input reference clock frequency (on-chip or off-chip) 100 — 500 MHz
e Feedback clock frequency (on-chip or off-chip) 100 — 500 MHz
foLkop' Output clock frequency, CLKOP 100 — 500 MHz
foLkos? Output clock frequency, CLKOS 25 — 500 MHz
teuit Output clock period jitter (clean input) — 250 ps p-p
tovuir Output clock cycle to cycle jitter (clean input) 250 ps p-p
touTy Output clock duty cyqle (at 50% Ie\(els, 50% duty cycle input clock, 35 65 %
50% duty cycle circuit turned off, time reference delay mode)
{OUTYTRD Output clock duty cycle.(at 50% Ievels,.arbitrary duty cycle input 40 60 %
clock, 50% duty cycle circuit enabled, time reference delay mode)
Output clock duty cycle (at 50% levels, arbitrary duty cycle input
toutycir  |clock, 50% duty cycle circuit enabled, clock injection removal 40 60 %

mode)

t 3 Output clock to clock skew between two outputs with the same . . 100 ps
SKEW phase setting

tPwH Input clock minimum pulse width high (at 80% level) 750 — — ps
tpwL Input clock minimum pulse width low (at 20% level) 750 — — ps
tiNSTB Input clock period jitter — — +/-250 ps
t ock DLL lock time 18,500 — — cycles
trswD Digital reset minimum pulse width (at 80% level) 3 — — ns
tpa Delay step size 16.5 42 59.4 ps
tRANGE1 Max. delay setting for single delay block (144 taps) 2.376 6 8.553 ns
tRANGE4 Max. delay setting for four chained delay blocks 9.504 24 34.214 ns

1. CLKORP runs at the same frequency as the input clock.
2. CLKOS minimum frequency is obtained with divide by 4.
3. This is intended to be a “path-matching” design guideline and is not a measurable specification.
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LatticeECP2/M sysCONFIG Port Timing Specifications

Over Recommended Operating Conditions

Parameter ‘ Description ‘ Min. Max. Units
sysCONFIG Byte Data Flow
tsucebl Byte D[0:7] Setup Time to CCLK 7 — ns
tHcBDI Byte D[0:7] Hold Time to CCLK 1 — ns
tcopo CCLK to DOUT in Flowthrough Mode — 12 ns
tsucs CSNJ0:1] Setup Time to CCLK 7 — ns
thes CSNJ0:1] Hold Time to CCLK 1 — ns
tsuwp Write Signal Setup Time to CCLK 7 — ns
tywp Write Signal Hold Time to CCLK 1 — ns
tbce CCLK to BUSY Delay Time — 12 ns
tcorp CCLK to Out for Read Data — 12 ns
sysCONFIG Byte Slave Clocking
tgscH Byte Slave CCLK Minimum High Pulse 6 — ns
tescL Byte Slave CCLK Minimum Low Pulse 9 — ns
tsscyc Byte Slave CCLK Cycle Time 15 — ns
sysCONFIG Serial (Bit) Data Flow
tsuscol DI Setup Time to CCLK Slave Mode 7 — ns
tuscol DI Hold Time to CCLK Slave Mode 1 — ns
tcopo CCLK to DOUT in Flowthrough Mode — 12 ns
sysCONFIG Serial Slave Clocking
tsscH Serial Slave CCLK Minimum High Pulse 6 — ns
tsscL Serial Slave CCLK Minimum Low Pulse 6 — ns
sysCONFIG POR, Initialization and Wake-up
ticrg Minimum Vcc to INITN High — 28 ms
tymc Time from t,geg to Valid Master CCLK — 2 us
tPRGMRUY PROGRAMN Pin Pulse Rejection — 8 ns
tPRGM PROGRAMN Low Time to Start Configuration 25 — ns
toiNT PROGRAMN High to INITN High Delay’ — 1.5 ms
toPPINIT Delay Time from PROGRAMN Low to INITN Low — 37 ns
tDPPDONE Delay Time from PROGRAMN Low to DONE Low — 37 ns
tiobiss User I/O Disable from PROGRAMN Low — 35 ns
tioENSS User I/O Enabled Time from CCLK Edge During Wake-up Sequence — 25 ns
tawe Additional Wake Master Clock Signals after DONE Pin High 120 — cycles
sysCONFIG SPI Port?
tcrax INITN High to CCLK Low — 1 us
tcsspl INITN High to CSSPIN Low — 2 us
tcscelk CCLK Low before CSSPIN Low 0 — ns
tsocpo CCLK Low to Output Valid — 15 ns
tsoe CSSPIN[0:1] Active Setup Time 300 — ns
tcsPiD CSSPINJ[0:1] Low to First CCLK Edge Setup Time 300+3cyc | 600+6¢cyc ns
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Switching Test Conditions

Figure 3-22 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 3-19.

Figure 3-22. Output Test Load, LVTTL and LVCMOS Standards

Vr

R1
DUT ® Test Point
%RZ —— CL*

*CL Includes Test Fixture and Probe Capacitance

Table 3-19. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R4 R, C. Timing Ref. Vi
LVCMOS 3.3 = 1.5V —
LVCMOS 2.5 = Vg 0/2 —
LVTTL and other LVCMOS settings (L -> H, H-> L) 0 °9) OpF |LVCMOS 1.8 = V(g 0/2 —
LVCMOS 1.5 = Vg 0/2 —
LVCMOS 1.2 = Vg o/2 —

LVCMOS 2.5 I/O (Z -> H) 0 1MQ Veeio/2 —
LVCMOS 2.5 /0 (Z -> L) 1MQ 0 Vocio/2 Veeio
LVCMOS 2.5 /0 (H -> Z) =) 100 Vo - 0.10 —
LVCMOS 2.5 /0 (L -> 2) 100 0 VoL +0.10 Veeio

Note: Output test conditions for all other interfaces are determined by the respective standards.
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LFE2-20E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-20E/SE
Ball
Number Ball Number Ball/Pad Function Bank Dual Function Differential

P5 P5 VCCIO5 5
K5 K5 VCCIO6 6
M3 M3 VCCIO6 6
E3 E3 VCCIO7 7
G5 G5 VCCIO7 7
T15 T15 VCCIO8 8
A1 A1l GND -
A16 A16 GND -
B12 B12 GND -
B5 B5 GND -
Cs8 c8 GND -
E15 E15 GND -
E2 E2 GND -
H14 H14 GND -
H8 H8 GND -
H9 H9 GND -
J3 J3 GND -
Js J8 GND -
J9 J9 GND -
M15 M15 GND -
M2 M2 GND -
P9 P9 GND -
R12 R12 GND -
R5 R5 GND -
T1 T1 GND -
T16 T16 GND -

* 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.

Note: VCCIO and GND pads are used to determine the average DC current drawn by 1/0Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/0O 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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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA

LFE2-12E/12SE LFE2-20E/20SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
E4 PL2A 7 VREF2_7 T (LVDS)* PL2A 7 VREF2_7 T (LVDS)*
E5 PL2B 7 VREF1_7 C (LVDS)* PL2B 7 VREF1_7 C (LVDS)*
- - - GNDIO7 -
E3 NC - PL4A 7 LDQ8 T (LVDS)*
F4 PL3A 7 T PL5A 7 LDQ8 T
F3 NC - PL4B 7 LDQ8 C (LvDS)*
F5 PL3B 7 C PL5B 7 LDQ8 C
VCCIO VCCIO7 7 VCCIO7 7
E2 PL4A 7 T (LVDS)* PL6A 7 LDQ8 T (LVDS)*
G6 PL5A 7 T PL7A 7 LDQ8 T
E1 PL4B 7 C (LvDS)* PL6B 7 LDQ8 C (LvDS)*
G7 PL5B 7 C PL7B 7 LDQ8 C
GNDIO GNDIO7 - GNDIO7 -
F1 NC - PL9A 7 LDQ8 T
H4 NC - PL8A 7 LDQS8 T (LVDS)*
F2 NC - PL9B 7 LDQ8 C
- - - VCCIO7 7
H5 NC - PL8B 7 LDQ8 C (LVDS)*
G1 NC - PL11A 7 LDQ8 T
G3 NC - PL10A 7 LDQ8 T (LVDS)*
G2 NC - PL11B 7 LDQ8 C
- - - GNDIO -
G4 NC - PL10B 7 LDQ8 C (LvDS)*
J4 PL7A 7 LDQ10 T PL13A 7 LDQ16 T
HA1 PL6A 7 LDQ10 PL12A 7 LDQ16 T (LVDS)*
J5 PL7B 7 LDQ10 C PL13B 7 LDQ16 C
L6 PL9A 7 LDQ10 T PL15A 7 LDQ16 T
VCCIO VCCIO7 7 VCCIO7 7
J2 PL8A 7 LDQ10 T (LVDS)* PL14A 7 LDQ16 T (LVDS)*
L5 PL9B 7 LDQ10 C PL15B 7 LDQ16 C
J1 PL8B 7 LDQ10 C (LVDS)* PL14B 7 LDQ16 C (LVDS)*
K3 PL10A 7 LDQS10 T (LVDS)* PL16A 7 LDQS16 T (LVDS)*
GNDIO GNDIO7 - GNDIO -
K4 PL10B 7 LDQ10 C (LVDS)* PL16B 7 LDQ16 C (LVDS)*
K2 PL11A 7 LDQ10 T PL17A 7 LDQ16 T
VCCIO VCCIO7 7 VCCIO7 7
K1 PL11B 7 LDQ10 C PL17B 7 LDQ16 C
L4 PL12A 7 LDQ10 T (LVDS)* PL18A 7 LDQ16 T (LVDS)*
GNDIO GNDIO7 - GNDIO -
L3 PL12B 7 LDQ10 C (LVDS)* PL18B 7 LDQ16 C (LVDS)*
L2 PL13A 7 PCLKT7_0/LDQ10 T PL19A 7 PCLKT7_0/LDQ16 T
L1 PL13B 7 PCLKC7_0/LDQ10 C PL19B 7 PCLKC7_0/LDQ16 C
M5 PL15A 6 PCLKT6_0 T (LVDS)* PL21A 6 PCLKT6_0/LDQ25 T (LVDS)*
VCCIO VCCIO6 6 - -
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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
Y21 PB82A 4 VREF2_4/BDQ78 T PB100A 4 VREF2_4/BDQ96 T
AB23 PB82B 4 VREF1_4/BDQ78 C PB100B 4 VREF1_4/BDQ96 C
GND GNDIO4 - GNDIO4 -
AD24 CFG2 8 CFG2 8
W20 CFG1 8 CFG1 8
AC24 CFGO 8 CFGO 8
V19 PROGRAMN 8 PROGRAMN 8
AA22 CCLK 8 CCLK 8
AB24 INITN 8 INITN 8
AD25 DONE 8 DONE 8
GND GNDIO8 - GNDIO8 -
w21 PR77B 8 WRITEN o] PR90B 8 WRITEN o]
Y22 PR77A 8 CS1N T PR90A 8 CS1N T
AC25 PR76B 8 CSN o] PR89B 8 CSN C
AB25 PR76A 8 DO/SPIFASTN T PR89A 8 DO/SPIFASTN T
VCCIO VCCIO8 8 VCCIO8 8
AD26 PR75B 8 D1 C PR88B 8 D1 C
AC26 PR75A 8 D2 T PR88A 8 D2 T
Y23 PR74B 8 D3 (¢} PR87B 8 D3 C
GND GNDIO8 - GNDIO8 -
W22 PR74A 8 D4 T PR87A 8 D4 T
AA25 PR73B 8 D5 o] PR86B 8 D5 C
AB26 PR73A 8 D6 T PR86A 8 D6 T
w23 PR72B 8 D7/SPIDO o] PR85B 8 D7/SPIDO C
VCCIO VCCIO8 8 VCCIO8 8
V22 PR72A 8 DI/CSSPION T PR85A 8 DI/CSSPION T
Y24 PR71B 8 DOUT/CSON C PR84B 8 DOUT/CSON C
Y25 PR71A 8 BUSY/SISPI T PR84A 8 BUSY/SISPI T
W24 PR70B 3 RDQ67 C PR83B 3 RDQ80 C
GND GNDIO3 - GNDIO3 -
V23 PR70A 3 RDQ67 T PR83A 3 RDQ80 T
AA26 PR69B 3 RDQ67 C (LVDS)* PR82B 3 RDQ80 C (LvDS)*
Y26 PR69A 3 RDQ67 T (LVDS)* PR82A 3 RDQ80 T (LVDS)*
u21 PR68B 3 RDQ67 C PR81B 3 RDQ80 C
VCCIO VCCIO3 3 VCCIO3 3
u19 PR68A 3 RDQ67 T PR81A 3 RDQ80 T
W25 PR67B 3 RDQ67 C (LvDS)* PR80B 3 RDQ80 C (LVDS)*
W26 PR67A 3 RDQS67 T (LVDS)* PR80A 3 RDQS80 T (LVDS)*
GND GNDIO3 - GNDIO3 -
V24 PR66B 3 RDQ67 C PR79B 3 RDQ80 C
V25 PR66A 3 RDQ67 T PR79A 3 RDQ80 T
V26 PR65B 3 RDQ67 C (LvDS)* PR78B 3 RDQ80 C (LvDS)*
u26 PR65A 3 RDQ67 T (LVDS)* PR78A 3 RDQ80 T (LVDS)*
VCCIO VCCIO3 3 VCCIO3 3
u22 PR64B 3 | RLMO_GPLLC_FB_A/RDQ67 C PR77B 3 | RLMO_GPLLC_FB_A/RDQ80 C
u23 PR64A 3 | RLMO_GPLLT_FB_A/RDQ67 T PR77A 3 | RLMO_GPLLT_FB_A/RDQ80 T
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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
A2 GND - GND -
A25 GND - GND -
AA18 GND - GND -
AA24 GND - GND -
AA3 GND - GND -
AA9 GND - GND -
AD11 GND - GND -
AD16 GND - GND -
AD21 GND - GND -
AD6 GND - GND -
AE1 GND - GND -
AE26 GND - GND -
AF2 GND - GND -
AF25 GND - GND -
B1 GND - GND -
B26 GND - GND -
C11 GND - GND -
C16 GND - GND -
C21 GND - GND -
C6 GND - GND -
F18 GND - GND -
F24 GND - GND -
F3 GND - GND -
F9 GND - GND -
J13 GND - GND -
J14 GND - GND -
J21 GND - GND -
J6 GND - GND -
K10 GND - GND -
K11 GND - GND -
K13 GND - GND -
K14 GND - GND -
K16 GND - GND -
K17 GND - GND -
L10 GND - GND -
L11 GND - GND -
L16 GND - GND -
L17 GND - GND -
L24 GND - GND -
L3 GND - GND -
M13 GND - GND -
M14 GND - GND -
N10 GND - GND -
N12 GND - GND -
N13 GND - GND -
N14 GND - GND -
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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
K28 PR25A 2 RDQ29 T (LVDS)*
J24 PR24B 2 RDQ21 C
J26 PR24A 2 RDQ21 T
GND GNDIO2 -
K29 PR23B 2 RDQ21 C (LVDS)*
K30 PR23A 2 RDQ21 T (LVDS)*
J23 PR22B 2 RDQ21 C
J25 PR22A 2 RDQ21 T
VCCIO VCCIO2 99
Ja7 PR21B 2 RDQ21 C (LVDS)*
J28 PR21A 2 RDQS21 T (LVDS)*
H26 PR20B 2 RDQ21 C
GND GNDIO2 -
H24 PR20A 2 RDQ21 T
J29 PR19B 2 RDQ21 C (LvDS)*
J30 PR19A 2 RDQ21 T (LVDS)*
H25 PR18B 2 RDQ21 C
VCCIO VCCIO2 2
H23 PR18A 2 RDQ21 T
G27 PR15B 2 RUM1_SPLLC_FB_A/RDQ12 C
GND GNDIO2 -
H27 PR15A 2 RUM1_SPLLT_FB_A/RDQ12 T
G29 PR14B 2 RUM1_SPLLC_IN_A/RDQ12 C (LVDS)*
G28 PR14A 2 RUM1_SPLLT_IN_A/RDQ12 T (LVDS)*
VCCIO VCCIO2 2
GND GNDIO2 -
G26 PR6B 2 C (LvDS)*
G25 PR6A 2 T (LVDS)*
G30 PR5B 2 C
F30 PR5A 2 T
VCCIO VCCIO2 2
F26 PR4B 2 C (LVDS)*
F27 PR4A 2 T (LVDS)*
F29 PR3B 2 C
GND GNDIO2 -
F28 PR3A 2 T
H29 PR2B 2 VREF2_2 C (LVDS)*
H30 PR2A 2 VREF1_2 T (LVDS)*
VCCIO VCCIO2 2
B26 PT100B 1 VREF2_1 C
A26 PT100A 1 VREF1_1 T
GND GNDIO1 -
C25 PT99B 1 C
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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

w18 GND -
w19 GND -
Y14 GND -
Y15 GND -
Y16 GND -
Y17 GND -

A2 NC -

A3 NC -

Ad NC -

A5 NC -
AB28 NC -
AC4 NC -
AD23 NC -
AE1 NC -
AE2 NC -
AE29 NC -
AE3 NC -
AE30 NC -
AE4 NC -
AE5 NC -
AE6 NC -
AF1 NC -
AF2 NC -
AF23 NC -
AF26 NC -
AF27 NC -
AF28 NC -
AF29 NC -
AF3 NC -
AF30 NC -
AF4 NC -
AF5 NC -
AG1 NC -
AG13 NC -
AG16 NC -
AG18 NC -
AG2 NC -
AG26 NC -
AG27 NC -
AG28 NC -
AG29 NC -
AG3 NC -
AG30 NC -
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LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2M35E/SE LFE2M50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
A12 PT35B 0 C PT44B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
A1 PT35A 0 T PT44A 0 T
D12 PT34B 0 C PT43B 0 C
H16 PT34A 0 T PT43A 0 T
H18 PT33B 0 C PT42B 0 C
H15 PT33A 0 T PT42A 0 T
A10 PT32B 0 C PT41B 0 C
GNDIO GNDIOO - GNDIOO -
B10 PT32A 0 T PT41A 0 T
D11 PT31B 0 C PT40B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
G14 PT31A 0 T PT40A 0 T
E11 PT30B 0 C PT39B 0 C
F13 PT30A 0 T PT39A 0 T
D10 PT29B 0 C PT38B 0 C
H14 PT29A 0 T PT38A 0 T
GNDIO GNDIOO - GNDIOO -
VCCIO VCCIOO0 0 VCCIOO0 0
A9 PT24B 0 C PT24B 0 C
Cc10 PT23B 0 C PT23B 0 C
GNDIO GNDIOO - GNDIOO -
E8 PT23A 0 T PT23A 0 T
B9 PT22B 0 C PT22B 0 C
A8 PT22A 0 T PT22A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F12 PT21B 0 C PT21B 0 C
E10 PT21A 0 T PT21A 0 T
G13 PT20B 0 C PT20B 0 C
C9 PT20A 0 T PT20A 0 T
B8 PT19B 0 C PT19B 0 C
GNDIO GNDIOO - GNDIOO -
A7 PT19A 0 T PT19A 0 T
D9 PT18B 0 C PT18B 0 C
H13 PT18A 0 T PT18A 0 T
D6 PT17B 0 C PT17B 0 C
Cc7 PT17A 0 T PT17A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
c8 PT16B 0 C PT16B 0 C
G12 PT16A 0 T PT16A 0 T
D8 PT15B 0 C PT15B 0 C
H12 PT15A 0 T PT15A 0 T
GNDIO GNDIOO - GNDIOO -
A6 PT14B 0 C PT14B 0 C
A5 PT14A 0 T PT14A 0 T
A4 PT13B 0 C PT13B 0 C
A3 PT13A 0 T PT13A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
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LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA
(Cont.)

LFE2M50E/SE LFE2M70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
- - - VCCIO2 2
H23 NC - PR15B 2 RDQ15 C (LVDS)*
H24 NC - PR15A 2 RDQS15 T (LVDS)*
D28 NC - PR14B 2 RDQ15 C
- - - GNDIO2 -
E28 NC - PR14A 2 RDQ15 T
G24 PR13B 2 C (LvDS)* PR13B 2 RDQ15 C (LVDS)*
H25 PR13A 2 T (LVDS)* PR13A 2 RDQ15 T (LVDS)*
D27 PR12B 2 RUMO_SPLLC_FB_A o] PR12B 2 RUMO_SPLLC_FB_A/RDQ15 C
GNDIO GNDIO2 - VCCIO2 2
E27 PR12A 2 RUMO_SPLLT_FB_A T PR12A 2 RUMO_SPLLT_FB_A/RDQ15 T
F26 PR11B 2 RUMO_SPLLC_IN_A C (LvDS)* PR11B 2 RUMO_SPLLC_IN_A/RDQ15 | C (LVDS)*
G25 PR11A 2 RUMO_SPLLT_IN_A T (LVDS)* PR11A 2 RUMO_SPLLT_IN_A/RDQ15 | T (LVDS)*
F24 PR9B 2 VREF2_2 C PR9B 2 VREF2_2 C
VCCIO VCCIO2 - - -
GNDIO GNDIO2 - GNDIO2 -
F25 PR9A 2 VREF1_2 T PR9A 2 VREF1_2 T
VCCIO VCCIO2 2 VCCIO2 2
G23 XRES - XRES 1
C30 URC_SQ_VCCRX0 12 URC_SQ_VCCRX0 | 12
A29 URC_SQ_HDINPO 12 T URC_SQ_HDINPO 12 T
B30 URC_SQ_VCCIBO 12 URC_SQ_VCCIBO 12
B29 URC_SQ_HDINNO 12 o] URC_SQ_HDINNO 12 C
c27 URC_SQ_VCCTX0 12 URC_SQ_VCCTX0 12
A26 URC_SQ_HDOUTPO 12 T URC_SQ_HDOUTPO | 12 T
A27 URC_SQ_VCCOBO0 12 URC_SQ_VCCOBO | 12
B26 URC_SQ_HDOUTNO | 12 Cc URC_SQ_HDOUTNO | 12 C
C26 URC_SQ_VCCTX1 12 URC_SQ_VCCTX1 12
B25 URC_SQ_HDOUTN1 12 o] URC_SQ_HDOUTNT1 | 12 C
Cc25 URC_SQ_VCCOB1 12 URC_SQ_VCCOB1 12
A25 URC_SQ_HDOUTP1 12 T URC_SQ_HDOUTP1 | 12 T
Cc29 URC_SQ_VCCRX1 12 URC_SQ_VCCRX1 12
B28 URC_SQ_HDINNT1 12 o] URC_SQ_HDINNT1 12 C
c28 URC_SQ_VCCIB1 12 URC_SQ_VCCIB1 12
A28 URC_SQ_HDINP1 12 T URC_SQ_HDINP1 12 T
B24 URC_SQ_VCCAUX33 | 12 URC_SQ_VCCAUX33| 12
E24 URC_SQ_REFCLKN 12 o] URC_SQ_REFCLKN | 12 C
D24 URC_SQ_REFCLKP 12 T URC_SQ_REFCLKP | 12 T
C24 URC_SQ_VCCP 12 URC_SQ_VCCP 12
A20 URC_SQ_HDINP2 12 T URC_SQ_HDINP2 12 T
C20 URC_SQ_VCCIB2 12 URC_SQ_VCCIB2 12
B20 URC_SQ_HDINN2 12 o] URC_SQ_HDINN2 12 C
C19 URC_SQ_VCCRX2 12 URC_SQ_VCCRX2 12
A23 URC_SQ_HDOUTP2 12 T URC_SQ_HDOUTP2 | 12 T
c23 URC_SQ_VvCCOB2 12 URC_SQ_VCCOB2 | 12
B23 URC_SQ_HDOUTN2 | 12 o] URC_SQ_HDOUTN2 | 12 C
c22 URC_SQ_VCCTX2 12 URC_SQ_VCCTX2 12
B22 URC_SQ_HDOUTN3 | 12 o] URC_SQ_HDOUTN3 | 12 C
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LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA

(Cont.)
LFE2M50E/SE LFE2M70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
K13 VCCIOO0 0 VCCIOO0 0
D17 VCCIOf 1 VCCIO1 1
E22 VCCIOf 1 VCCIOf 1
E25 VCCIOf 1 VCCIO1 1
F19 VCCIOf 1 VCCIO1 1
K18 VCCIOf 1 VCCIO1 1
K19 VCCIOf 1 VCCIO1 1
F28 VCCIO2 2 VCCIO2 2
J25 VCCIO2 2 VCCIO2 2
K28 VCCIO2 2 VCCIO2 2
M21 VCCIO2 2 VCCIO2 2
M24 VCCIO2 2 VCCIO2 2
N21 VCCIO2 2 VCCIO2 2
N28 VCCIO2 2 VCCIO2 2
P21 VCCIO2 2 VCCIO2 2
R25 VCCIO2 2 VCCIO2 2
AA28 VCCIO3 3 VCCIO3 3
AB25 VCCIO3 3 VCCIO3 3
AE28 VCCIO3 3 VCCIO3 3
T25 VCCIO3 3 VCCIO3 3
u21 VCCIO3 3 VCCIO3 3
Va1 VCCIO3 3 VCCIO3 3
Va8 VCCIO3 3 VCCIO3 3
w21 VCCIO3 3 VCCIO3 3
W24 VCCIO3 3 VCCIO3 3
AA18 VCCIO4 4 VCCIO4 4
AA19 VCCIO4 4 VCCIO4 4
AE19 VCCIO4 4 VCCIO4 4
AF22 VCCIO4 4 VCCIO4 4
AG17 VCCIO4 4 VCCIO4 4
AG25 VCCIO4 4 VCCIO4 4
AA12 VCCIO5 5 VCCIO5 5
AA13 VCCIO5 5 VCCIO5 5
AE12 VCCIO5 5 VCCIO5 5
AF9 VCCIO5 5 VCCIO5 5
AG14 VCCIO5 5 VCCIO5 5
AG6 VCCIO5 5 VCCIO5 5
AA3 VCCIO6 6 VCCIO6 6
AB6 VCCIO6 6 VCCIO6 6
AE3 VCCIO6 6 VCCIO6 6
T6 VCCIO6 6 VCCIO6 6
u1o VCCIO6 6 VCCIO6 6
V10 VCCIO6 6 VCCIO6 6
V3 VCCIO6 6 VCCIO6 6
W10 VCCIO6 6 VCCIO6 6
W7 VCCIO6 6 VCCIO6 6
F3 VCCIO7 7 VCCIO7 7
J6 VCCIO7 7 VCCIO7 7
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

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

M19 VCC -
M20 VCC -
N11 VCC -
N12 VCC -
N19 VCC -
N20 VCC -
P12 VCC -
P19 VCC -
R12 VCC -
R19 VCC -
T12 VCC -
T19 VCC -
ui2 VCC -
u19 VCC -
V11 VCC -
V12 VCC -
V19 VCC -
V20 VCC -
W11 VCC -
w12 VCC -
W13 VCC -
W14 VCC -
W15 VCC -
W16 VCC -
W17 VCC -
W18 VCC -
W19 VCC -
W20 VCC -
Y12 VCC -
Y13 VCC -
Y18 VCC -
Y19 VCC -
D14 VCCIOO0 0
E6 VCCIOO0 0
E9 VCCIOO0 0
F12 VCCIOO0 0
K12 VCCIOO0 0
K13 VCCIOO0 0
D17 VCCIO1 1
E22 VCCIO1 1
E25 VCCIO1 1
F19 VCCIO1 1
K18 VCCIO1 1
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
M23 GND -
M8 GND -
N14 GND -
N15 GND -
N16 GND -
N17 GND -
N27 GND -
N4 GND -
P11 GND -
P13 GND -
P14 GND -
P15 GND -
P16 GND -
P17 GND -
P18 GND -
P20 GND -
R10 GND -
R11 GND -
R13 GND -
R14 GND -
R15 GND -
R16 GND -
R17 GND -
R18 GND -
R20 GND -
R21 GND -
R24 GND -
R7 GND -
T10 GND -
T11 GND -
T13 GND -
T14 GND -
T15 GND -
T16 GND -
T17 GND -
T18 GND -
T20 GND -
T21 GND -
T24 GND -
T7 GND -
U1 GND -
U13 GND -
ui4 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
AK20 PB66B 4 BDQ69 C PB75B 4 BDQ78 C
AN22 PB67A 4 BDQ69 T PB76A 4 BDQ78 T
AL21 PB67B 4 BDQ69 C PB76B 4 BDQ78 C
VCCIO VCCIO4 4 VCCIO4 4
GNDIO GNDIO4 - GNDIO4 -
AH19 PB69A 4 BDQS69 T PB78A 4 BDQS78 T
AJ20 PB69B 4 BDQ69 C PB78B 4 BDQ78 Cc
AD20 PB71A 4 BDQ69 T PB80A 4 BDQ78 T
AF20 PB71B 4 BDQ69 C PB80B 4 BDQ78 C
VCCIO VCCIO4 4 VCCIO4 4
AJ19 PB72A 4 BDQ69 T PB81A 4 BDQ78 T
AH20 PB72B 4 BDQ69 C PB81B 4 BDQ78 C
AE20 PB73A 4 BDQ69 T PB82A 4 BDQ78 T
AG20 PB73B 4 BDQ69 C PB82B 4 BDQ78 C
GNDIO GNDIO4 - GNDIO4 -
AH22 NC - PB89A 4 BDQ87 T
R - - VCCIO4 4
AH21 NC - PB89B 4 BDQ87 C
AG22 NC - PB90A 4 BDQ87 T
AG21 NC - PB90B 4 BDQ87 C
- - - GNDIO4 -
AM22 PB74A 4 BDQ78 T PB92A 4 BDQ96 T
AL22 PB74B 4 BDQ78 C PB92B 4 BDQ96 C
VCCIO VCCIO4 4 VCCIO4 4
AP23 PB77A 4 BDQ78 T PB95A 4 BDQ96 T
AN23 PB77B 4 BDQ78 C PB95B 4 BDQ96 Cc
GNDIO GNDIO4 - GNDIO4 -
AM24 PB78A 4 BDQS78 T PB96A 4 BDQS96 T
AL24 PB78B 4 BDQ78 C PB96B 4 BDQ96 C
AK22 PB79A 4 BDQ78 T PB97A 4 BDQ96 T
AJ22 PB79B 4 BDQ78 C PB97B 4 BDQ96 C
AL23 PB80A 4 BDQ78 T PB98A 4 BDQ96 T
AK23 PB80B 4 BDQ78 C PB98B 4 BDQ96 C
VCCIO VCCIO4 4 VCCIO4 4
AJ23 PB81A 4 BDQ78 T PB99A 4 BDQ96 T
AH23 PB81B 4 BDQ78 C PB99B 4 BDQ96 C
GNDIO GNDIO4 - GNDIO4 -
AL28 LRC_SQ_VCCRX3 13 LRC_SQ_VCCRX3 13
AM26 LRC_SQ_HDINP3 13 T LRC_SQ_HDINP3 13 T
AN26 LRC_SQ_VCCIB3 13 LRC_SQ_VCCIB3 13
AM27 LRC_SQ_HDINN3 13 C LRC_SQ_HDINN3 13 C
AN27 LRC_SQ_VCCTX3 13 LRC_SQ_VCCTX3 13
AP26 | LRC_SQ_HDOUTP3 | 13 T LRC_SQ_HDOUTP3 13 T
AL26 LRC_SQ_VCCOB3 13 LRC_SQ_VCCOB3 13
AP27 | LRC_SQ_HDOUTN3 | 13 C LRC_SQ_HDOUTN3 13 C
AN28 LRC_SQ_VCCTX2 13 LRC_SQ_VCCTX2 13
AP28 | LRC_SQ_HDOUTN2 | 13 C LRC_SQ_HDOUTN2 13 C
AK28 LRC_SQ_vCCOB2 13 LRC_SQ_VCCOB2 13
AP29 | LRC_SQ_HDOUTP2 | 13 T LRC_SQ_HDOUTP2 13 T
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Pinout Information
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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

AB16 GND - GND -
AB17 GND - GND -
AB18 GND - GND -
AB19 GND - GND -
AB26 GND - GND -
AB31 GND - GND -
AB4 GND - GND -
AB9 GND - GND -
AC16 GND - GND -
AC17 GND - GND -
AC18 GND - GND -
AC19 GND - GND -
AD27 GND - GND -
AE27 GND - GND -
AE31 GND - GND -
AE4 GND - GND -
AE8 GND - GND -
AF12 GND - GND -
AF16 GND - GND -
AF19 GND - GND -
AF23 GND - GND -
AG31 GND - GND -
AH31 GND - GND -
AH4 GND - GND -
AJ14 GND - GND -
AJ21 GND - GND -
AK27 GND - GND -
AK8 GND - GND -
AL10 GND - GND -
AL16 GND - GND -
AL19 GND - GND -
AL2 GND - GND -
AL25 GND - GND -
AL33 GND - GND -
AP1 GND - GND -
AP10 GND - GND -
AP13 GND - GND -
AP22 GND - GND -
AP25 GND - GND -
AP34 GND - GND -
D10 GND - GND -
D16 GND - GND -
D19 GND - GND -

D2 GND - GND -
D25 GND - GND -
D33 GND - GND -
E27 GND - GND -

E8 GND - GND -
F14 GND - GND -
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Part Number 1/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-20SE-5QN208I 131 1.2v -5 Lead-Free PQFP 208 Ind 20
LFE2-20SE-6QN208I 131 1.2V -6 Lead-Free PQFP 208 Ind 20
LFE2-20SE-5FN256| 193 1.2V -5 Lead-Free fpBGA 256 Ind 20
LFE2-20SE-6FN256I 193 1.2v -6 Lead-Free fpBGA 256 Ind 20
LFE2-20SE-5FN484| 331 1.2V -5 Lead-Free fpBGA 484 Ind 20
LFE2-20SE-6FN484| 331 1.2V -6 Lead-Free fpBGA 484 Ind 20
LFE2-20SE-5FN672I 402 1.2v -5 Lead-Free fpBGA 672 Ind 20
LFE2-20SE-6FN672I 402 1.2V -6 Lead-Free fpBGA 672 Ind 20

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-35SE-5FN484| 331 1.2V -5 Lead-Free fpBGA 484 Ind 35
LFE2-35SE-6FN484| 331 1.2V -6 Lead-Free fpBGA 484 Ind 35
LFE2-35SE-5FN672I 450 1.2v -5 Lead-Free fpBGA 672 Ind 35
LFE2-35SE-6FN672I 450 1.2V -6 Lead-Free fpBGA 672 Ind 35

Part Number I/Os Voltage Grade Package Pins Temp. LUTs (K)
LFE2-50SE-5FN484l 339 1.2V -5 Lead-Free fpBGA 484 Ind 50
LFE2-50SE-6FN484| 339 1.2V -6 Lead-Free fpBGA 484 Ind 50
LFE2-50SE-5FN672I 500 1.2V -5 Lead-Free fpBGA 672 Ind 50
LFE2-50SE-6FN672I 500 1.2V -6 Lead-Free fpBGA 672 Ind 50

Part Number I/Os Voltage Grade Package Pins Temp. LUTs (K)
LFE2-70SE-5FN672I 500 1.2V -5 Lead-Free foBGA 672 Ind 70
LFE2-70SE-6FN672I 500 1.2V -6 Lead-Free fpBGA 672 Ind 70
LFE2-70SE-5FN90O0I 583 1.2V -5 Lead-Free fpBGA 900 Ind 70
LFE2-70SE-6FN90OI 583 1.2V -6 Lead-Free fpBGA 900 Ind 70
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