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Figure 2-6. Secondary Clock Sources
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Clock Routing

The clock routing structure in LatticeXP devices consists of four Primary Clock lines and a Secondary Clock net-
work per quadrant. The primary clocks are generated from MUXs located in each quadrant. Figure 2-7 shows this
clock routing. The four secondary clocks are generated from MUXs located in each quadrant as shown in Figure 2-
8. Each slice derives its clock from the primary clock lines, secondary clock lines and routing as shown in Figure 2-
9.

Figure 2-7. Per Quadrant Primary Clock Selection
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1. Smaller devices have fewer PLL related lines.
2. Dynamic clock select.
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Figure 2-15. Memory Core Reset
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Programmable Disable

For further information on sysMEM EBR block, see the details of additional technical documentation at the end of
this data sheet.

EBR Asynchronous Reset

EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before the
reset is applied and released a clock cycle after the reset is released, as shown in Figure 2-16. The GSR input to the
EBR is always asynchronous.

Figure 2-16. EBR Asynchronous Reset (Including GSR) Timing Diagram
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If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/f\;ax (EBR clock). The reset
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.

If an EBR is pre-loaded during configuration, the GSR input must be disabled or the release of the GSR during
device Wake Up must occur before the release of the device 1/0Os becoming active.

These instructions apply to all EBR RAM and ROM implementations.
Note that there are no reset restrictions if the EBR synchronous reset is used and the EBR GSR input is disabled.

Programmabile I/O Cells (PICs)

Each PIC contains two PIOs connected to their respective syslO Buffers which are then connected to the PADs as
shown in Figure 2-17. The PIO Block supplies the output data (DO) and the Tri-state control signal (TO) to syslO
buffer, and receives input from the buffer.
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Polarity Control Logic

In a typical DDR Memory interface design, the phase relation between the incoming delayed DQS strobe and the
internal system Clock (during the READ cycle) is unknown.

The LatticeXP family contains dedicated circuits to transfer data between these domains. To prevent setup and
hold violations at the domain transfer between DQS (delayed) and the system Clock a clock polarity selector is
used. This changes the edge on which the data is registered in the synchronizing registers in the input register
block. This requires evaluation at the start of the each READ cycle for the correct clock polarity.

Prior to the READ operation in DDR memories DQS is in tristate (pulled by termination). The DDR memory device
drives DQS low at the start of the preamble state. A dedicated circuit detects this transition. This signal is used to
control the polarity of the clock to the synchronizing registers.

syslO Buffer

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

syslO Buffer Banks

LatticeXP devices have eight syslO buffer banks; each is capable of supporting multiple 1/0 standards. Each syslO
bank has its own I/O supply voltage (Vo). and two voltage references Vgygpq and Vgggo resources allowing each
bank to be completely independent from each other. Figure 2-28 shows the eight banks and their associated sup-
plies.

In the LatticeXP devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS, PCI and PCI-X) are
powered using Vegio- LVTTL, LVCMOS33, LVCMOS25 and LVCMOS12 can also be set as a fixed threshold input
independent of V¢ o In addition to the bank Vg o supplies, the LatticeXP devices have a V¢ core logic power sup-
ply, and a Vccaux supply that power all differential and referenced buffers.

Each bank can support up to two separate VREF voltages, VREF1 and VREF2 that set the threshold for the refer-
enced input buffers. In the LatticeXP devices, a dedicated pin in a bank can be configured to be a reference voltage
supply pin. Each I/O is individually configurable based on the bank’s supply and reference voltages.
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Supply Current (Standby)" 234

Over Recommended Operating Conditions

Symbol Parameter Device Typ.® Units
LFXP3E 15 mA
LFXP6E 20 mA
LFXP10E 35 mA
LFXP15E 45 mA
LFXP20E 55 mA
lcc Core Power Supply LFXP3C 3 —
LFXP6C 40 mA
LFXP10C 70 mA
LFXP15C 80 mA
LFXP20C 90 mA
locp Z)IEIF l';ﬁ‘l’_")er Supply Al 8 mA
LFXP3E/C 22 mA
- LFXP6E/C 22 mA
lCAUX CZZ'/'\'?;VZP%?; Supply LFXP10E/C 30 mA
LFXP15E/C 30 mA
LFXP20E/C 30 mA
lccio Bank Power Supply® All 2 mA
lccy Vg Power Supply All 1 mA
1. For further information on supply current, please see details of additional technical documentation at the end of this data sheet.
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the VCCIO or GND.
3. Frequency OMHz.
4. User pattern: blank.
5. Tp=25°C, power supplies at nominal voltage.
6. Per bank.
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LVPECL

The LatticeXP devices support differential LVPECL standard. This standard is emulated using complementary
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The LVPECL input standard is
supported by the LVDS differential input buffer. The scheme shown in Figure 3-3 is one possible solution for point-
to-point signals.

Figure 3-3. Differential LVPECL
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Table 3-3. LVPECL DC Conditions’

Over Recommended Operating Conditions

Symbol Description Typical Units
Zout Output impedance 100 ohms
Rp Driver parallel resistor 187 ohms
Rs Driver series resistor 100 ohms
Rt Receiver termination 100 ohms
VoH Output high voltage 2.03 \'
VoL Output low voltage 1.27 Vv
Vob Output differential voltage 0.76 Vv
Veum Output common mode voltage 1.65 \'%
ZBACK Back impedance 85.7 ohms
Ipc DC output current 12.7 mA

1. For input buffer, see LVDS table.

For further information on LVPECL, BLVDS and other differential interfaces please see details of additional techni-
cal documentation at the end of the data sheet.

RSDS

The LatticeXP devices support differential RSDS standard. This standard is emulated using complementary LVC-
MOS outputs in conjunction with a parallel resistor across the driver outputs. The RSDS input standard is sup-
ported by the LVDS differential input buffer. The scheme shown in Figure 3-4 is one possible solution for RSDS
standard implementation. Use LVDS25E mode with suggested resistors for RSDS operation. Resistor values in
Figure 3-4 are industry standard values for 1% resistors.
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Figure 3-5. DDR Timings
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LatticeXP Internal Timing Parameters'

Over Recommended Operating Conditions

-5 -4 -3

Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
PFU/PFF Logic Mode Timing
tLuT4_PFU LUT4 Delay (A to D Inputs to F Output) — 0.28 — 0.34 — 0.40 ns
tLuTe_PFU LUT6 Delay (A to D Inputs to OFX Output) — 0.44 — 0.53 — 0.63 ns
t sr_PFU Set/Reset to Output of PFU — 0.90 — 1.08 — 1.29 ns
tsum_PFU Clock to Mux (MO,M1) Input Setup Time 0.13 — 0.15 — 0.19 — ns
tHm_PFU Clock to Mux (M0,M1) Input Hold Time -0.04 — -0.03 — -0.03 — ns
tsub_PFu Clock to D Input Setup Time 0.13 — 0.16 — 0.19 — ns
tHp_PFU Clock to D Input Hold Time -0.03 — -0.02 — -0.02 — ns
tckeq PFU Clock to Q Delay, D-type Register Configuration — 0.40 — 0.48 — 0.58 ns
t E2q_PFU Clock to Q Delay Latch Configuration — 0.53 — 0.64 — 0.76 ns
t p2q_PFU D to Q Throughput Delay when Latch is Enabled — 0.55 — 0.66 — 0.79 ns
PFU Dual Port Memory Mode Timing
tcorRAM_PFU Clock to Output — 0.40 — 0.48 — 0.58 ns
tSUDATA_PFU Data Setup Time -0.18 — -0.14 — -0.11 — ns
tHDATA_PFU Data Hold Time 0.28 — 0.34 — 0.40 — ns
tSUADDR_PFU Address Setup Time -0.46 — -0.37 — -0.30 — ns
tHADDR_PFU Address Hold Time 0.71 — 0.85 — 1.02 — ns
tSUWREN_PFU Write/Read Enable Setup Time -0.22 — -0.17 — -0.14 — ns
tHWREN_PFU Write/Read Enable Hold Time 0.33 — 0.40 — 0.48 — ns
PIC Timing
PIO Input/Output Buffer Timing
tin_pio Input Buffer Delay — 0.62 — 0.72 — 0.85 ns
tout PO Output Buffer Delay — 212 — 2.54 — 3.05 ns
IOLOGIC Input/Output Timing
tsul_pio Input Register Setup Time (Data Before Clock) 1.35 — 1.83 — 2.37 — ns
tHi_pio Input Register Hold Time (Data After Clock) 0.05 — 0.05 — 0.05 — ns
tcoo_pio Output Register Clock to Output Delay — 0.36 — 0.44 — 0.52 ns
tsuce_rio Input Register Clock Enable Setup Time 009 | — |-007| — |-0.06| — ns
tHcE PO Input Register Clock Enable Hold Time 0.13 — 0.16 — 0.19 — ns
tsuLsr_PIO Set/Reset Setup Time 0.19 — 0.23 — 0.28 — ns
tHLSR_PIO Set/Reset Hold Time -0.14 — -0.11 — -0.09 — ns
EBR Timing
tco_EBR Clock to Output from Address or Data — 4.01 — 4.81 — 5.78 ns
tcoo_EBR Clock to Output from EBR Output Register — 0.81 — 0.97 — 1.17 ns
tsSUDATA_EBR Setup Data to EBR Memory -0.26 — -0.21 — -0.17 — ns
tHDATA_EBR Hold Data to EBR Memory 0.41 — 0.49 — 0.59 — ns
tSUADDR_EBR Setup Address to EBR Memory -026 | — | -0.21 — | -017 | — ns
tHADDR_EBR Hold Address to EBR Memory 0.41 — 0.49 — 0.59 — ns
tsuwren_eer | Setup Write/Read Enable to EBR Memory -017 | — -0.13 — -0.11 — ns
tHWREN_EBR Hold Write/Read Enable to EBR Memory 0.26 — 0.31 — 0.37 — ns
tsucE_EBR Clock Enable Setup Time to EBR Output Register | 0.19 — 0.23 — 0.28 — ns
tHCE_EBR Clock Enable Hold Time to EBR Output Register | -0.13 | — -0.10 — -0.08 — ns
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Switching Test Conditions

Figure 3-13 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 Figure 3-5.

Figure 3-13. Output Test Load, LVTTL and LVCMOS Standards
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Table 3-5. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R4 CL Timing Ref. Vr
LVCMOS 3.3=1.5V —
LVCMOS 2.5 = Vg 0/2 —
LVTTL and other LVCMOS settings (L -> H, H-> L) 0 OpF |LVCMOS 1.8 = V¢gi0/2 —
LVCMOS 1.5 = Vg 0/2 —
LVCMOS 1.2 = Vg 0/2 —

LVCMOS 2.5 1/0 (Z -> H) VCC|0/2 VOL
LVCMOS 251/0 (Z-> L V /2 V
(Z->1) 188 OpF  |cco OH
LVCMOS 2.5 1/0 (H -> 2) Von - 0.15 VoL
LVCMOS 25 1/0 (L -> 2) VoL +0.15 Von

Note: Output test conditions for all other interfaces are determined by the respective standards.
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LFXP3 Logic Signal Connections: 100 TQFP (Cont.)

Pin Number Pin Function Bank Differential Dual Function
88 PT14B 1 - D7
89 PT13B 0 C BUSY
90 GNDIOO 0 - -
91 PT13A 0 T CS1N
92 PT12B 0 C PCLKCO_0
93 PT12A 0 T PCLKTO_O
94 VCCIOO0 0 - -
95 PTOA 0 - DOUT
96 PT8A 0 - WRITEN
97 PT6A 0 - DI
98 PT5A 0 - CSN
99 GND - - -
100 CFGO 0 - -

1. Applies to LFXP “C” only.
2. Applies to LFXP “E” only.

3. Supports dedicated LVDS outputs.
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LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP

Pin LFXP3 LFXP6
Number| Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
1 CFG1 0 - - CFGH1 0 - -
2 DONE 0 - - DONE 0 - -
3 PROGRAMN 7 - - PROGRAMN 7 - -
4 CCLK 7 - - CCLK 7 - -
5 GND - - - GND - - -
6 PL2A 7 T - PL2A 7 T -
7 GNDIO7 7 - - GNDIO7 7 - -
8 PL2B 7 c® - PL2B 7 c® -
9 PL3A 7 T LUMO_PLLT_FB_A PL3A 7 T LUMO_PLLT_FB_A
10 PL3B 7 C LUMO_PLLC_FB_A PL3B 7 C LUMO_PLLC_FB_A
11 PL4A 7 T? - PL4A 7 T -
12 PL4B 7 c? - PL4B 7 c? -
13 VCCIO7 7 - - VCCIO7 7 - -
14 PL5A 7 - VREF1_7 PL5A 7 - VREF1_7
15 PL6B 7 - VREF2_7 PL6B 7 - VREF2_7
16 GNDIO7 7 - - GNDIO7 7 - -
17 PL7A 7 T? DQS PL7A 7 T DQS
18 PL7B 7 c? - PL7B 7 c? -
19 VCC - - - VCC - - -
20 PL8A 7 T LUMO_PLLT_IN_A PL8A 7 T LUMO_PLLT_IN_A
21 PL8B 7 C LUMO_PLLC_IN_A PL8B 7 C LUMO_PLLC_IN_A
22 PL9A 7 T® - PL9A 7 T8 -
23 VCCIO7 7 - - VCCIO7 7 - -
24 PL9B 7 c? - PL9B 7 c? -
25 VCCPO - - - VCCPO - - -
26 GNDPO - - - GNDPO - - -
27 NC - - - PL15B 6 - -
28 VCCIO6 6 - - VCCIO6 6 - -
29 PL11A 6 T? - PL16A 6 T -
30 PL11B 6 c? - PL16B 6 c? -
31 PL12A 6 T PCLKT6_0 PL17A 6 T PCLKT6_0
32 PL12B 6 C PCLKC6_0 PL17B 6 C PCLKC6_0
33 NC - - - PL18A 6 T8 -
34 NC - - - PL18B 6 c? -
35 VCC - - - VCC - - -
36 PL13A 6 TS - PL21A 6 T -
37 PL13B 6 c? - PL21B 6 c? -
38 GNDIO6 6 - - GNDIO6 6 - -
39 PL14A 6 - VREF1_6 PL22A 6 - VREF1_6
40 PL15B 6 - VREF2_6 PL23B 6 - VREF2_6
41 VCCIO6 6 - - VCCIO6 6 - -
42 PL16A 6 TS DQS PL24A 6 T DQS
43 PL16B 6 c? - PL24B 6 c? -
44 PL17A 6 T - PL25A 6 T -
45 PL17B 6 C - PL25B 6 C -
46 PL18A 6 T® - PL26A 6 T8 -
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LFXP3 & LFXP6 Logic Signal Connections: 208 PQFP (Cont.)

Pin LFXP3 LFXP6
Number| Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
93 PB19B 4 C VREF1_4 PB22B 4 C VREF1_4
94 PB20A 4 T - PB23A 4 T -
95 PB20B 4 C - PB23B 4 C -
96 PB21A 4 T - PB24A 4 T -
97 VCCIO4 4 - - VCCIO4 4 - -
98 PB21B 4 C - PB24B 4 C -
99 PB22A 4 T - PB25A 4 T -
100 PB22B 4 C - PB25B 4 C -
101 PB23A 4 T - PB26A 4 T -
102 PB23B 4 C - PB26B 4 C -
103 PB24A 4 T VREF2_4 PB27A 4 - VREF2_4
104 PB24B 4 C - PB30A 4 T DQS
105 PB25A 4 - - PB30B 4 C -
106 GND - - - GND - - -
107 VCC - - - VCC - - -
108 PR18B 3 c® - PR26B 3 c? -
109 GNDIO3 3 - - GNDIO3 3 - -
110 PR18A 3 T® - PR26A 3 T8 -
111 PR17B 3 C - PR25B 3 C -
112 PR17A 3 T - PR25A 3 T -
113 PR16B 3 c? - PR24B 3 c? -
114 PR16A 3 T? DQS PR24A 3 T8 DQS
115 VCCIO3 3 - - VCCIO3 3 - -
116 PR15B 3 - VREF1_3 PR23B 3 - VREF1_3
117 PR14A 3 - VREF2_3 PR22A 3 - VREF2_3
118 GNDIO3 3 - - GNDIO3 3 - -
119 PR13B 3 C - PR21B 3 (0 -
120 PR13A 3 T - PR21A 3 T -
121 GND - - - GND - - -
122 PR12B 3 C - PR20B 3 C -
123 PR12A 3 T - PR20A 3 T -
124 PR11B 3 C - PR19B 3 c? -
125 VCCIO3 3 - - VCCIO3 3 - -
126 PR11A 3 T - PR19A 3 T -
127 GNDP1 - - - GNDP1 - - -
128 VCCP1 - - - VCCPA1 - - -
129 NC - - - PR13A 2 - -
130 GND - - - GND - - -
131 PR9B 2 C PCLKC2_0 PR12B 2 C PCLKC2_0
132 PR9A 2 T PCLKT2_0 PR12A 2 T PCLKT2_0
133 NC - - - PR11B 2 c® -
134 NC - - - PR11A 2 T -
135 GNDIO2 2 - - GNDIO2 2 - -
136 PR8B 2 C RUMO_PLLC_IN_A PR8B 2 C RUMO_PLLC_IN_A
137 PR8A 2 T RUMO_PLLT_IN_A PR8A 2 T RUMO_PLLT_IN_A
138 PR7B 2 c® - PR7B 2 c® -
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LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP6 LFXP10
Ball Ball Dual Ball Dual
Number Function Bank | Differential Function Function Bank | Differential Function
K10 GND - - - GND - - -
K7 GND - - - GND - - -
K8 GND - - - GND - - -
K9 GND - - - GND - - -
L11 GND - - - GND - - -
L6 GND - - - GND - - -
T1 GND - - - GND - - -
T16 GND - - - GND - - -
D13 VCC - - - VCC - - -
D4 VCC - - - VCC - - -
E12 VCC - - - VCC - - -
E5 VCC - - - VCC - - -
M12 VCC - - - VCC - - -
M5 VCC - - - VCC - - -
N13 VCC - - - VCC - - -
N4 VCC - - - VCC - - -
E13 VCCAUX - - - VCCAUX - - -
E4 VCCAUX - - - VCCAUX - - -
M13 VCCAUX - - - VCCAUX - - -
M4 VCCAUX - - - VCCAUX - - -
F7 VCCIOO0 0 - - VCCIOO0 0 - -
F8 VCCIOO0 0 - - VCCIOO0 0 - -
F10 VCCIO1 1 - - VCCIO1 1 - -
F9 VCCIO1 1 - - VCCIO1 1 - -
G11 VCCIO2 2 - - VCCIO2 2 - -
H11 VCCIO2 2 - - VCCIO2 2 - -
J11 VCCIO3 3 - - VCCIOS 3 - -
K11 VCCIOS 3 - - VCCIO3 3 - -
L10 VCCIO4 4 - - VCCIO4 4 - -
L9 VCCIO4 4 - - VCCIO4 4 - -
L7 VCCIO5 5 - - VCCIO5 5 - -
L8 VCCIO5 5 - - VCCIO5 5 - -
Jé VCCIO6 6 - - VCCIO6 6 - -
K6 VCCIO6 6 - - VCCIO6 6 - -
G6 VCCIO7 7 - - VCCIO7 7 - -
H6 VCCIO7 7 - - VCCIO7 7 - -

1. Applies to LFXP “C” only.
2. Applies to LFXP “E” only.
3. Supports dedicated LVDS outputs.
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LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number Function Bank |Differential Function Function Bank | Differential Function
c2 PROGRAMN 7 - - PROGRAMN 7 - -
C1 CCLK 7 - - CCLK 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
D2 PL7A 7 T LUMO_PLLT_FB_A PL7A 7 T LUMO_PLLT_FB_A
D3 PL7B 7 C LUMO_PLLC_FB_A PL7B 7 C LUMO_PLLC_FB_A
D1 PL9A 7 - - PL9A 7 - -
E2 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7
E1 PL11A 7 T DQS PL11A 7 T8 DQS
F1 PL11B 7 c? - PL11B 7 c? -
- GNDIO7 7 - - GNDIO7 7 - -
E3 PL12A 7 T - PL12A 7 T -
F4 PL12B 7 C - PL12B 7 C -
F3 PL13A 7 T - PL13A 7 T8 -
F2 PL13B 7 c? - PL13B 7 c? -
G1 PL15B 7 - - PL15B 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
G3 PL16A 7 T LUMO_PLLT_IN_A PL16A 7 T LUMO_PLLT_IN_A
G2 PL16B 7 C LUMO_PLLC_IN_A PL16B 7 C LUMO_PLLC_IN_A
HA PL17A 7 T8 - PL17A 7 T8 -
H2 PL17B 7 c? - PL17B 7 c? -
G4 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7
G5 PL19B 7 - - PL19B 7 - -
J1 PL20A 7 T DQS PL20A 7 T8 DQS
- GNDIO7 7 - - GNDIO7 7 - -
J2 PL20B 7 c? - PL20B 7 c? -
H3 PL22A 7 T - PL22A 7 T8 -
J3 PL22B 7 c? - PL22B 7 c? -
H4 VCCPO - - - VCCPO - - -
H5 GNDPO - - - GNDPO - - -
K1 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0
- GNDIO6 6 - - GNDIO6 6 - -
K2 PL24B 6 C PCLKC6_0 PL28B 6 C PCLKC6_0
J4 PL26A 6 - - PL30A 6 - -
J5 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6
L1 PL28A 6 TS DQS PL32A 6 T8 DQS
L2 PL28B 6 c? - PL32B 6 c? -
- GNDIO6 6 - - GNDIO6 6 - -
M1 PL29A 6 T LLMO_PLLT_IN_A PL33A 6 T LLMO_PLLT_IN_A
M2 PL29B 6 C LLMO_PLLC_IN_A PL33B 6 C LLMO_PLLC_IN_A
K3 PL30A 6 T8 - PL34A 6 T8 -
L3 PL30B 6 c? - PL34B 6 c? -
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LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP15 LFXP20

Ball Ball Dual Ball Dual

Number Function Bank |Differential Function Function Bank | Differential Function
- GNDIO2 2 - - GNDIO2 2 - -

F15 PR10B 2 - - PR10B 2 - -

E15 PR9A 2 - VREF2_2 PR9A 2 - VREF2_2

F14 PR8B 2 c? - PR8B 2 c? -

E14 PR8A 2 T - PR8A 2 T -

D15 PR7B 2 C RUMO_PLLC_FB_A PR7B 2 C RUMO_PLLC_FB_A

Ci5 PR7A 2 T RUMO_PLLT_FB_A PR7A 2 T RUMO_PLLT_FB_A

- GNDIO2 2 - - GNDIO2 2 - -
E16 TDO - - - TDO - - -
D16 VCCJ - - - VCCJ - - -
D14 TDI - - - TDI - - -
Ci14 TMS - - - T™MS - - -
B14 TCK - - - TCK - - -

- GNDIO1 1 - - GNDIO1 1 - -

- GNDIO1 1 - - GNDIO1 1 - -

- GNDIO1 1 - - GNDIO1 1 - -
A15 PT40B 1 C - PT44B 1 C -
B15 PT40A 1 T - PT44A 1 T -
D12 PT39B 1 C VREF1_1 PT43B 1 C VREF1_1

- GNDIO1 1 - - GNDIO1 1 - -
Ci1 PT39A 1 T DQS PT43A 1 T DQS
A14 PT38B 1 - - PT42B 1 - -
B13 PT37A 1 - - PT41A 1 - -

F12 PT36B 1 C - PT40B 1 C -

E11 PT36A 1 T - PT40A 1 T -
A13 PT35B 1 C - PT39B 1 C -
C13 PT35A 1 T DO PT39A 1 T DO
Cc10 PT34B 1 C D1 PT38B 1 C D1
E10 PT34A 1 T VREF2_1 PT38A 1 T VREF2_1
A12 PT33B 1 C - PT37B 1 C -
B12 PT33A 1 T D2 PT37A 1 T D2

- GNDIO1 1 - - GNDIO1 1 - -
ci12 PT32B 1 C D3 PT36B 1 C D3
A1 PT32A 1 T - PT36A 1 T -

B11 PT31B 1 C - PT35B 1 C -
D11 PT31A 1 T DQS PT35A 1 T DQS

B9 PT30B 1 - - PT34B 1 - -

D9 PT29A 1 - D4 PT33A 1 - D4
A10 PT28B 1 C - PT32B 1 C -
B10 PT28A 1 T D5 PT32A 1 T D5

- GNDIO1 1 - - GNDIO1 1 - -
D10 PT27B 1 C D6 PT31B 1 C D6
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LFXP15 & LFXP20 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number Function Bank |Differential Function Function Bank | Differential Function
G10 GND - - - GND - - -
G7 GND - - - GND - - -
G8 GND - - - GND - - -
G9 GND - - - GND - - -
H10 GND - - - GND - - -
H7 GND - - - GND - - -
H8 GND - - - GND - - -
H9 GND - - - GND - - -
J10 GND - - - GND - - -
J7 GND - - - GND - - -
J8 GND - - - GND - - -
J9 GND - - - GND - - -
K10 GND - - - GND - - -
K7 GND - - - GND - - -
K8 GND - - - GND - - -
K9 GND - - - GND - - -
L11 GND - - - GND - - -
L6 GND - - - GND - - -
T1 GND - - - GND - - -
T16 GND - - - GND - - -
D13 VCC - - - VCC - - -
D4 VCC - - - VCC - - -
E12 VCC - - - VCC - - -
E5 VCC - - - VCC - - -
M12 VCC - - - VCC - - -
M5 VCC - - - VCC - - -
N13 VCC - - - VCC - - -
N4 VCC - - - VCC - - -
E13 VCCAUX - - - VCCAUX - - -
E4 VCCAUX - - - VCCAUX - - -
M13 VCCAUX - - - VCCAUX - - -
M4 VCCAUX - - - VCCAUX - - -
F7 VCCIOO0 0 - - VCCIOO0 0 - -
F8 VCCIOO0 0 - - VCCIOO0 0 - -
F10 VCCIO1 1 - - VCCIO1 1 - -
F9 VCCIO1 1 - - VCCIO1 1 - -
G11 VCCIO2 2 - - VCCIO2 2 - -
H11 VCCIO2 2 - - VCCIO2 2 - -
J11 VCCIO3 3 - - VCCIO3 3 - -
K11 VCCIO3 3 - - VCCIOS 3 - -
L10 VCCIO4 4 - - VCCIO4 4 - -
L9 VCCIO4 4 - - VCCIO4 4 - -
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LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA (Cont.)

LFXP10 LFXP15 LFXP20
Ball Ball Ball Ball
Number] Function |Bank | Diff. Dual Function Function |Bank | Diff. Dual Function Function |Bank | Diff. Dual Function

AA20 PB36B 4 C - PB41B 4 C - PB45B 4 C -
AB21 PB37A 4 T - PB42A 4 T - PB46A 4 T -
AA21 PB37B 4 C - PB42B 4 C - PB46B 4 C -
AA22 PB38A 4 T - PB43A 4 T - PB47A 4 T -
Y21 PB38B 4 C - PB43B 4 C - PB47B 4 C -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -
W16 PB39A 4 - - PB44A 4 T - PB48A 4 T -
w17 - - - - PB44B 4 C - PB48B 4 C -
Y15 - - - - PB45A 4 - - PB49A 4 - -
Y16 - - - - PB46B 4 - PB50B 4 -
w19 - - - - PB47A 4 T DQS PB51A 4 T DQs
w18 - - - - PB47B 4 C - PB51B 4 C -
W20 - - - - PB48A 4 - - PB52A 4 - -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -

- GNDIO3 3 - - GNDIO3 3 - - GNDIO3 3 - -
T20 PR35B 3 ce - PR39B 3 c® - PR43B 3 c® -
T19 PR35A 3 T - PR39A 3 T - PR43A 3 T -

- GNDIO3 3 - - GNDIO3 3 - - GNDIO3 3 - -
u19 PR34B 3 C |RLMO_PLLC_FB_A| PR38B 3 C |RLMO_PLLC_FB_A] PR42B 3 C |RLMO_PLLC_FB_A
u20 PR34A 3 T | RLMO_PLLT_FB_A PR38A 3 T | RLMO_PLLT_FB_A PR42A 3 T | RLMO_PLLT_FB_A
V19 PR33B 3 ce - PR37B 3 c® - PR41B 3 c® -
V20 PR33A 3 T DQS PR37A 3 T DQS PR41A 3 T DQs
R19 PR32B 3 - - PR36B 3 - - PR40B 3 - -
R20 PR31A 3 - VREF1_3 PR35A 3 - VREF1_3 PR39A 3 - VREF1_3
w21 PR30B 3 ce - PR34B 3 c® - PR38B 3 c® -
Y22 PR30A 3 T - PR34A 3 T - PR38A 3 T -

- GNDIO3 3 - - GNDIO3 3 - - GNDIO3 3 - -
P19 PR29B 3 C - PR33B 3 c - PR37B 3 c -
P20 PR29A 3 T - PR33A 3 T - PR37A 3 T -
vai PR28B 3 ce - PR32B 3 c® - PR36B 3 c® -
w22 PR28A 3 T - PR32A 3 T - PR36A 3 T -
u21 PR26B 3 ce - PR30B 3 c® - PR34B 3 c® -
Va2 PR26A 3 T - PR30A 3 T - PR34A 3 T -

T21 PR25B 3 C | RLMO_PLLC_IN_A PR29B 3 C | RLMO_PLLC_IN_A PR33B 3 C | RLMO_PLLC_IN_A
u22 PR25A 3 T | RLMO_PLLT_IN_A PR29A 3 T | RLMO_PLLT_IN_A PR33A 3 T | RLMO_PLLT_IN_A

- GNDIO3 3 - GNDIO3 3 - GNDIO3 3 -

R21 PR24B 3 ce - PR28B 3 c® - PR32B 3 c® -
T22 PR24A 3 T DQS PR28A 3 T DQS PR32A 3 T DQs
N19 PR23B 3 - - PR27B 3 - - PR31B 3 - -
N20 PR22A 3 - VREF2_3 PR26A 3 - VREF2_3 PR30A 3 - VREF2_3
R22 PR21B 3 ce - PR25B 3 c® - PR29B 3 c® -

P22 PR21A 3 T - PR25A 3 T - PR29A 3 T -

P21 PR20B 3 C - PR24B 3 C - PR28B 3 C -
N21 PR20A 3 T - PR24A 3 T - PR28A 3 T -

- GNDIO3 3 - GNDIO3 3 - GNDIO3 3 -
M20 PR19B 3 ce - PR23B 3 c® - PR27B 3 c® -
M19 PR19A 3 T - PR23A 3 T - PR27A 3 T -
N22 GNDP1 - - - GNDP1 - - - GNDP1 - - -
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LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
F5 PROGRAMN 7 - - PROGRAMN 7 - -
ES3 CCLK 7 - - CCLK 7 - -
C1 PL2B 7 - - PL2B 7 - -
- GNDIO7 7 - - GNDIO7 7 - -
G5 PL3A 7 T® - PL3A 7 T8 -
G6 PL3B 7 c? - PL3B 7 c® -
F4 PL4A 7 T - PL4A 7 T -
F3 PL4B 7 C - PL4B 7 C -
G4 PL5A 7 TS - PL5A 7 T -
G3 PL5B 7 c? - PL5B 7 c® -
D1 PL6A 7 T® - PL6A 7 T8 -
D2 PL6B 7 c? - PL6B 7 c® -
- GNDIO7 7 - - GNDIO7 7 - -
E1 PL7A 7 T LUMO_PLLT_FB_A PL7A 7 T LUMO_PLLT_FB_A
E2 PL7B 7 C LUMO_PLLC_FB_A PL7B 7 C LUMO_PLLC_FB_A
H5 PL8A 7 T® - PL8A 7 T8 -
H6 PL8B 7 c? - PL8B 7 c® -
H4 PL9A 7 - - PL9A 7 - -
H3 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7
F1 PL11A 7 T® DQS PL11A 7 T8 DQS
F2 PL11B 7 c? - PL11B 7 ct -
- GNDIO7 7 - - GNDIO7 7 - -
J5 PL12A 7 T - PL12A 7 T -
J6 PL12B 7 C - PL12B 7 C -
G1 PL13A 7 T® - PL13A 7 T8 -
G2 PL13B 7 c? - PL13B 7 c® -
J4 PL15A 7 TS - PL15A 7 T -
J3 PL15B 7 c? - PL15B 7 c® -
- GNDIO7 7 - - GNDIO7 7 - -
H1 PL16A 7 T LUMO_PLLT_IN_A PL16A 7 T LUMO_PLLT_IN_A
H2 PL16B 7 C LUMO_PLLC_IN_A PL16B 7 C LUMO_PLLC_IN_A
Ji PL17A 7 T® - PL17A 7 T8 -
J2 PL17B 7 c? - PL17B 7 c® -
K3 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7
K2 PL19B 7 - - PL19B 7 - -
K4 PL20A 7 TS DQS PL20A 7 TS DQS
- GNDIO7 7 - - GNDIO7 7 - -
K5 PL20B 7 c? - PL20B 7 c® -
K1 PL21A 7 T - PL21A 7 T -
L2 PL21B 7 C - PL21B 7 C -
L4 PL22A 7 T® - PL22A 7 T8 -
L3 PL22B 7 c? - PL22B 7 c® -
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LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

LFXP15 LFXP20

Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function

L1 - - - - PL23A 7 T8 -

M1 - - - - PL23B 7 c® -

M2 - - - - PL24A 7 - -

L5 VCCPO - - - VCCPO - - -

N2 GNDPO - - - GNDPO - - -

N1 - - - - PL25B 6 - -

P2 - - - - PL26A 6 T -

P1 - - - - PL26B 6 c® -

M4 PL23A 6 T® - PL27A 6 T8 -

M3 PL23B 6 c? - PL27B 6 ct -

R2 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0

- GNDIO6 6 - - GNDIO6 6 - -

R1 PL24B 6 C PCLKC6_0 PL28B 6 C PCLKC6_0

N3 PL25A 6 T® - PL29A 6 T8 -

N4 PL25B 6 c? - PL29B 6 c® -

M5 PL26A 6 - - PL30A 6 - -

N5 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6

T2 PL28A 6 T® DQS PL32A 6 T8 DQS

T1 PL28B 6 c? - PL32B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

u2 PL29A 6 T LLMO_PLLT_IN_A PL33A 6 T LLMO_PLLT_IN_A

U1 PL29B 6 C LLMO_PLLC_IN_A PL33B 6 C LLMO_PLLC_IN_A

P3 PL30A 6 T® - PL34A 6 T8 -

P4 PL30B 6 c? - PL34B 6 c® -

P6 PL32A 6 TS - PL36A 6 T -

P5 PL32B 6 c? - PL36B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

V2 PL33A 6 T - PL37A 6 T -

VA PL33B 6 C - PL37B 6 C -

w2 PL34A 6 T® - PL38A 6 T® -

WA PL34B 6 c? - PL38B 6 c® -

R3 PL35A 6 - VREF2_6 PL39A 6 - VREF2_6

R4 PL36B 6 - - PL40B 6 - -

R6 PL37A 6 T® DQS PL41A 6 TS DQS

R5 PL37B 6 c? - PL41B 6 c® -

- GNDIO6 6 - - GNDIO6 6 - -

Y2 PL38A 6 T LLMO_PLLT_FB_A PL42A 6 T LLMO_PLLT_FB_A

Y1 PL38B 6 C LLMO_PLLC_FB_A PL42B 6 C LLMO_PLLC_FB_A

T3 PL39A 6 T® - PL43A 6 T8 -

T4 PL39B 6 c? - PL43B 6 c® -

W3 PL40A 6 T® - PL44A 6 T8 -

V3 PL40B 6 c? - PL44B 6 c® -
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Conventional Packaging

Commercial

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3C-3Q208C 136 1.8/2.5/3.3V -3 PQFP 208 COM 3.1K
LFXP3C-4Q208C 136 1.8/2.5/3.3V -4 PQFP 208 COM 3.1K
LFXP3C-5Q208C 136 1.8/2.5/3.3V -5 PQFP 208 COM 3.1K
LFXP3C-3T144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 3.1K
LFXP3C-4T144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 3.1K
LFXP3C-5T144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 3.1K
LFXP3C-3T100C 62 1.8/2.5/3.3V -3 TQFP 100 COM 3.1K
LFXP3C-4T100C 62 1.8/2.5/3.3V -4 TQFP 100 COM 3.1K
LFXP3C-5T100C 62 1.8/2.5/3.3V -5 TQFP 100 COM 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 5.8K
LFXP6C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 5.8K
LFXP6C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 5.8K
LFXP6C-3Q208C 142 1.8/2.5/3.3V -3 PQFP 208 COM 5.8K
LFXP6C-4Q208C 142 1.8/2.5/3.3V -4 PQFP 208 COoM 5.8K
LFXP6C-5Q208C 142 1.8/2.5/3.3V -5 PQFP 208 COM 5.8K
LFXP6C-3T144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 5.8K
LFXP6C-4T144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 5.8K
LFXP6C-5T144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 5.8K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10C-3F388C 244 1.8/2.5/3.3V -3 fpBGA 388 COoM 9.7K
LFXP10C-4F388C 244 1.8/2.5/3.3V -4 fpBGA 388 COM 9.7K
LFXP10C-5F388C 244 1.8/2.5/3.3V -5 fpBGA 388 COM 9.7K
LFXP10C-3F256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 9.7K
LFXP10C-4F256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 9.7K
LFXP10C-5F256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 9.7K
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Commercial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP6E-3F256C 188 1.2V -3 fpBGA 256 COM 5.8K
LFXP6E-4F256C 188 1.2V -4 fpBGA 256 COM 5.8K
LFXP6E-5F256C 188 1.2V -5 fpBGA 256 COM 5.8K
LFXP6E-3Q208C 142 1.2V -3 PQFP 208 COM 5.8K
LFXP6E-4Q208C 142 1.2V -4 PQFP 208 COM 5.8K
LFXP6E-5Q208C 142 1.2V -5 PQFP 208 COM 5.8K
LFXP6E-3T144C 100 1.2V -3 TQFP 144 COM 5.8K
LFXPBE-4T144C 100 1.2v -4 TQFP 144 COM 5.8K
LFXP6E-5T144C 100 1.2V -5 TQFP 144 COM 5.8K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP10E-3F388C 244 1.2V -3 fpBGA 388 COM 9.7K
LFXP10E-4F388C 244 1.2V -4 fpBGA 388 COM 9.7K
LFXP10E-5F388C 244 1.2V -5 fpBGA 388 COM 9.7K
LFXP10E-3F256C 188 1.2V -3 fpBGA 256 COM 9.7K
LFXP10E-4F256C 188 1.2V -4 fpBGA 256 COM 9.7K
LFXP10E-5F256C 188 1.2V -5 fpBGA 256 COM 9.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3F484C 300 1.2V -3 fpBGA 484 COM 15.5K
LFXP15E-4F484C 300 1.2V -4 fpBGA 484 COM 15.5K
LFXP15E-5F484C 300 1.2V -5 fpBGA 484 COM 15.5K
LFXP15E-3F388C 268 1.2V -3 fpBGA 388 COM 15.5K
LFXP15E-4F388C 268 1.2V -4 fpBGA 388 COM 15.5K
LFXP15E-5F388C 268 1.2V -5 fpBGA 388 COM 15.5K
LFXP15E-3F256C 188 1.2V -3 fpBGA 256 COM 15.5K
LFXP15E-4F256C 188 1.2V -4 fpBGA 256 COM 15.5K
LFXP15E-5F256C 188 1.2V -5 fpBGA 256 COM 15.5K
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