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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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For more information on the PLL, please see details of additional technical documentation at the end of this data
sheet.

Dynamic Clock Select (DCS)

The DCS is a global clock buffer with smart multiplexer functions. It takes two independent input clock sources and
outputs a clock signal without any glitches or runt pulses. This is achieved irrespective of where the select signal is
toggled. There are eight DCS blocks per device, located in pairs at the center of each side. Figure 2-12 illustrates
the DCS Block Macro.

Figure 2-12. DCS Block Primitive
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Figure 2-13 shows timing waveforms of the default DCS operating mode. The DCS block can be programmed to
other modes. For more information on the DCS, please see details of additional technical documentation at the end
of this data sheet.

Figure 2-13. DCS Waveforms
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sysMEM Memory

The LatticeXP family of devices contain a number of sysMEM Embedded Block RAM (EBR). The EBR consists of
a 9-Kbit RAM, with dedicated input and output registers.

sysMEM Memory Block

The sysMEM block can implement single port, dual port or pseudo dual port memories. Each block can be used in
a variety of depths and widths as shown in Table 2-6.
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Figure 2-28. LatticeXP Banks
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Note: N and M are the maximum number of 1/Os per bank.

LatticeXP devices contain two types of syslO buffer pairs.

1.

Top and Bottom syslO Buffer Pair (Single-Ended Outputs Only)

The syslO buffer pairs in the top and bottom banks of the device consist of two single-ended output drivers and
two sets of single-ended input buffers (both ratioed and referenced). The referenced input buffer can also be
configured as a differential input.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of
the differential input buffer.

Only the 1/Os on the top and bottom banks have PCI clamps. Note that the PCI clamp is enabled after Ve
Veeaux and Veeo are at valid operating levels and the device has been configured.

Left and Right syslO Buffer Pair (Differential and Single-Ended Outputs)

The syslO buffer pairs in the left and right banks of the device consist of two single-ended output drivers, two
sets of single-ended input buffers (both ratioed and referenced) and one differential output driver. The refer-
enced input buffer can also be configured as a differential input. In these banks the two pads in the pair are
described as “true” and “comp”, where the true pad is associated with the positive side of the differential I/O,
and the comp (complementary) pad is associated with the negative side of the differential 1/0.

Select I/0Os in the left and right banks have LVDS differential output drivers. Refer to the Logic Signal Connec-
tions tables for more information.
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Programming and Erase Flash Supply Current’-%3%°

Symbol Parameter Device Typ*® Units
LFXP3E 30 mA
LFXP6E 40 mA
LFXP10E 50 mA
LFXP15E 60 mA
| c P Suopl LFXP20E 70 mA
ore Power
cc upPPY LFXP3C 50 mA
LFXP6C 60 mA
LFXP10C 90 mA
LFXP15C 100 mA
LFXP20C 110 mA
LFXP3E/C 50 mA
LFXPGE/C 60 mA
Auxiliary Power Supply
I LFXP10E/C 90 mA
COAUX Veeaux = 3.3V
LFXP15E/C 110 mA
LFXP20E/C 130 mA
lccy Vcy Power Supply’ All 2 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 Vo or GND.
3. Blank user pattern; typical Flash pattern.
4. Bypass or decoupling capacitor across the supply.
5. JTAG programming is at 1MHz.
6. Tp=25°C, power supplies at nominal voltage.
7. When programming via JTAG.
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Derating Logic Timing

Logic timing provided in the following sections of this data sheet and in the ispLEVER design tools are worst case
numbers in the operating range. Actual delays at nominal temperature and voltage for best-case process can be
much better than the values given in the tables. The ispLEVER design tool from Lattice can provide logic timing
numbers at a particular temperature and voltage.
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Lattice Semiconductor

EBR Memory Timing Diagrams
Figure 3-8. Read Mode (Normal)

o
[a]
—ok << --
— =< i
Q
[ S DD SRNR o |L__l__ |- =8 2 N
< a
~ =
|&||VA||
= e
Q
<
e ) A M ||||||||||| |m.|||
= =<
<
= =
(=}
[ S DD ERNR B - I ISR IR SR
=< =<
— =
....................... s-f--tg5--1----
=< =<
Ak
e e e At B A--.UH a----t-----
)
e
. < < < < <
: B ¢ & & 3

Note: Input data and address are registered at the positive edge of the clock and output data appears after the positive of the clock.

Figure 3-9. Read Mode with Input and Output Registers
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output is only updated during a read cycle
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LatticeXP Family Timing Adders’

Over Recommended Operating Conditions

Buffer Type ‘ Description | -5 | -4 -3 Units

Input Adjusters

LVDS25E LVDS 2.5 Emulated 0.5 0.5 0.5 ns
LVDS25 LVDS 0.4 0.4 0.4 ns
BLVDS25 BLVDS 0.5 0.5 0.5 ns
LVPECL33 LVPECL 0.6 0.6 0.6 ns
HSTL18_1I HSTL_18class | 0.4 0.4 0.4 ns
HSTL18_lI HSTL_18class Il 0.4 0.4 0.4 ns
HSTL18_lII HSTL_18 class lll 0.4 0.4 0.4 ns
HSTL18D_|I Differential HSTL 18 class | 0.4 0.4 0.4 ns
HSTL18D_lI Differential HSTL 18 class Il 0.4 0.4 0.4 ns
HSTL18D_lII Differential HSTL 18 class Il 0.4 0.4 0.4 ns
HSTL15_1 HSTL_15class | 0.5 0.5 0.5 ns
HSTL15_lll HSTL_15 class I 0.5 0.5 0.5 ns
HSTL15D_|I Differential HSTL 15 class | 0.5 0.5 0.5 ns
HSTL15D_llI Differential HSTL 15 class IlI 0.5 0.5 0.5 ns
SSTL33_I SSTL_3class | 0.6 0.6 0.6 ns
SSTL33_II SSTL_3class Il 0.6 0.6 0.6 ns
SSTL33D_I Differential SSTL_3 class | 0.6 0.6 0.6 ns
SSTL33D_lI Differential SSTL_3 class Il 0.6 0.6 0.6 ns
SSTL25_| SSTL_2class | 0.5 0.5 0.5 ns
SSTL25_I SSTL_2class Il 0.5 0.5 0.5 ns
SSTL25D_| Differential SSTL_2 class | 0.5 0.5 0.5 ns
SSTL25D_lI Differential SSTL_2 class Il 0.5 0.5 0.5 ns
SSTL18_I SSTL_18class | 0.5 0.5 0.5 ns
SSTL18D_I Differential SSTL_18 class | 0.5 0.5 0.5 ns
LVTTL33 LVTTL 0.2 0.2 0.2 ns
LVCMOS33 LVCMOS 3.3 0.2 0.2 0.2 ns
LVCMOS25 LVCMOS 2.5 0.0 0.0 0.0 ns
LVCMOS18 LVCMOS 1.8 0.1 0.1 0.1 ns
LVCMOS15 LVCMOS 1.5 0.1 0.1 0.1 ns
LVCMOS12 LVCMOS 1.2 0.1 0.1 0.1 ns
PCI33 PCI 0.2 0.2 0.2 ns
Output Adjusters

LVDS25E LVDS 2.5 Emulated 0.3 0.3 0.3 ns
LVDS25 LVDS 2.5 0.3 0.3 0.3 ns
BLVDS25 BLVDS 2.5 0.3 0.3 0.3 ns
LVPECL33 LVPECL 3.3 0.1 0.1 0.1 ns
HSTL18_I HSTL_18class | 0.1 0.1 0.1 ns
HSTL18_lI HSTL_18class Il 0.1 0.1 0.1 ns
HSTL18_llI HSTL_18 class lll 0.2 0.2 0.2 ns
HSTL18D_| Differential HSTL 18 class | 0.1 0.1 0.1 ns
HSTL18D_lI Differential HSTL 18 class Il -0.1 -0.1 -0.1 ns
HSTL18D_llI Differential HSTL 18 class Il 0.2 0.2 0.2 ns
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LFXP3 Logic Signal Connections: 100 TQFP

Pin Number Pin Function Bank Differential Dual Function
1 CFG1 0 - -
2 DONE 0 - -
3 PROGRAMN 7 - -
4 CCLK 7 - -
5 PL3A 7 T LUMO_PLLT_FB_A
6 PL3B 7 C LUMO_PLLC_FB_A
7 VCCIO7 7 - -
8 PL5A 7 - VREF1_7
9 PL6B 7 - VREF2_7
10 GNDIO7 7 - -
11 PL7A 7 T® DQS
12 PL7B 7 c? -
13 PL8A 7 T LUMO_PLLT_IN_A
14 PL8B 7 C LUMO_PLLC_IN_A
15 PL9A 7 TS -
16 PLO9B 7 c? -
17 VCCPO - - -
18 GNDPO - - -
19 PL12A 6 T PCLKT6_0
20 PL12B 6 C PCLKC6_0
21 GNDIO6 6 - -
22 VCCIO6 6 - -
23 PL18A 6 T® -
24 PL18B 6 c? -
25 VCCAUX - - -
26 SLEEPN'/TOE? - - -
27 INITN 5 - -
28 VCC - - -
29 PB2B 5 - VREF1_5
30 PB5B 5 - VREF2_5
31 PB8A 5 T -
32 PB8B 5 C -
33 GNDIO5 5 - -
34 PB9A 5 - -
35 PB10B 5 - -
36 PB11A 5 T DQS
37 PB11B 5 C -
38 VCCIO5 5 - -
39 PB12A 5 T -
40 PB12B 5 C -
41 PB13A 5 T -
42 PB13B 5 C -
43 GND - - -
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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
47 GNDIO6 6 - - GNDIO6 6 - -
48 PL18B 6 c? - PL26B 6 c? -
49 GND - - - GND - - -
50 VCCAUX - - - VCCAUX - - -
51 SLEEPN'/TOE? - - - SLEEPN'/TOE? - - -
52 INITN 5 - - INITN 5 - -
53 VCC - - - VCC - - -
54 PB2B 5 - VREF1_5 PB5B 5 - VREF1_5
55 PB3A 5 T - PB6A 5 T DQS
56 PB3B 5 C - PB6B 5 C -
57 PB4A 5 T - PB7A 5 T -
58 PB4B 5 C - PB7B 5 C -
59 GNDIO5 5 - - GNDIO5 5 - -
60 PB5A 5 T - PB8A 5 T -
61 PB5B 5 C VREF2_5 PB8B 5 C VREF2_5
62 PB6A 5 T - PB9A 5 T -
63 PB6B 5 C - PB9B 5 C -
64 VCCIO5 5 - - VCCIO5 5 - -
65 PB7A 5 T - PB10A 5 T -
66 PB7B 5 C - PB10B 5 C -
67 PB8A 5 T - PB11A 5 T -
68 PB8B 5 C - PB11B 5 C -
69 GNDIO5 5 - - GNDIO5 5 - -
70 PB9A 5 - - PB12A 5 - -
71 PB10B 5 - - PB13B 5 - -
72 PB11A 5 T DQS PB14A 5 T DQS
73 PB11B 5 C - PB14B 5 C -
74 VCCIO5 5 - - VCCIO5 5 - -
75 PB12A 5 T - PB15A 5 T -
76 PB12B 5 C - PB15B 5 C -
77 PB13A 5 T - PB16A 5 T -
78 PB13B 5 C - PB16B 5 C -
79 GND - - - GND - - -
80 VCC - - - VCC - - -
81 PB14A 4 T - PB17A 4 T -
82 GNDIO4 4 - - GNDIO4 4 - -
83 PB14B 4 C - PB17B 4 C -
84 PB15A 4 T PCLKT4_0 PB18A 4 T PCLKT4_0
85 PB15B 4 C PCLKC4_0 PB18B 4 C PCLKC4_0
86 PB16A 4 T - PB19A 4 T -
87 VCCIO4 4 - - VCCIO4 4 - -
88 PB16B 4 C - PB19B 4 C -
89 PB17A 4 - - PB20A 4 - -
90 PB18B 4 - - PB21B 4 - -
91 PB19A 4 T DQS PB22A 4 T DQS
92 GNDIO4 4 - - GNDIO4 4 - -
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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

K4 PL20A 6 T - PL29A 6 T -

K5 PL20B 6 C - PL29B 6 C -

- GNDIO6 6 - - GNDIO6 6 - -

N1 PL23B 6 - VREF2_6 PL31A 6 - VREF2_6
N2 PL21B 6 c? - PL32B 6 - -

P1 PL24A 6 T® DQS PL33A 6 T8 DQS
P2 PL24B 6 c? - PL33B 6 c® -

L5 PL25A 6 T - PL34A 6 T LLMO_PLLT_FB_A
M6 PL25B 6 C - PL34B 6 C LLMO_PLLC_FB_A
M3 PL26A 6 T - PL35A 6 T8 -

- GNDIO6 6 - - GNDIO6 6 - -

N3 PL26B 6 c? - PL35B 6 c® -

P4 |SLEEPNYTOE?| - - - SLEEPN'/TOE?| - - -

P3 INITN 5 - - INITN 5 - -

- GNDIO5 5 - - GNDIO5 5 - -

R4 PB2A 5 T - PB6A 5 T -

N5 PB2B 5 C - PB6B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

P5 PB5B 5 - VREF1_5 PB7A 5 T VREF1_5
R1 PB3B 5 C - PB7B 5 C -

N6 PB4A 5 - - PB8A 5 - -
M7 PB3A 5 T - PB9B 5 - -

R2 PB6A 5 T DQS PB10A 5 T DQS
T2 PB6B 5 C - PB10B 5 C -

R3 PB7A 5 T - PB11A 5 T -

T3 PB7B 5 C - PB11B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

T4 PB8A 5 T - PB12A 5 T -

R5 PB8B 5 C VREF2_5 PB12B 5 C VREF2_5
N7 PB9A 5 T - PB13A 5 T -
M8 PB9B 5 C - PB13B 5 C -

T5 PB10A 5 T - PB14A 5 T -

P6 PB10B 5 C - PB14B 5 C -

T6 PB11A 5 T - PB15A 5 T -

R6 PB11B 5 C - PB15B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

P7 PB12A 5 - - PB16A 5 - -

N8 PB13B 5 - - PB17B 5 - -

R7 PB14A 5 T DQS PB18A 5 T DQS
T7 PB14B 5 C - PB18B 5 C -

P8 PB15A 5 T - PB19A 5 T -

T8 PB15B 5 C - PB19B 5 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
E8 PT13B 0 - - PT17B 0 - -
D8 PT12A 0 - DOUT PT16A 0 - DOUT
A6 PT11B 0 C - PT15B 0 C -

- GNDIOO 0 - - GNDIOO 0 - -
cé PT11A 0 T WRITEN PT15A 0 T WRITEN
E7 PT10B 0 C - PT14B 0 C -
D7 PT10A 0 T VREF1_0 PT14A 0 T VREF1_0
A5 PT9B 0 C - PT13B 0 C -
B5 PTOA 0 T DI PT13A 0 T DI
Ad PT8B 0 C - PT12B 0 C -
B6 PT8A 0 T CSN PT12A 0 T CSN
E6 PT7B 0 C - PT11B 0 C -

- GNDIOO 0 - - GNDIOO 0 - -
D6 PT7A 0 T - PT11A 0 T -
D5 PT6B 0 C VREF2_0 PT10B 0 C VREF2_0
A3 PT6A 0 T DQS PT10A 0 T DQS
B3 PT5B 0 - - PT9B 0 - -
B2 PT4A 0 - - PT8A 0 - -
A2 PT3B 0 C - PT7B 0 C -

B1 PT3A 0 T - PT7A 0 T -
F5 PT2B 0 C - PT6B 0 C -

- GNDIOO 0 - - GNDIOO 0 - -
C5 PT2A 0 T - PT6A 0 T -
C4 CFGO 0 - - CFGO 0 - -
B4 CFG1 0 - - CFG1 0 - -
C3 DONE 0 - - DONE 0 - -
Al GND - - - GND - - -

A16 GND - - - GND - - -
F11 GND - - - GND - - -
F6 GND - - - GND - - -
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 - - -
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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
A9 PT27A 1 T - PT31A 1 T -
C9 PT26B 1 C D7 PT30B 1 C D7
(6F:] PT26A 1 T - PT30A 1 T -
E9 PT25B 0 C BUSY PT29B 0 C BUSY
- GNDIOO 0 - - GNDIOO 0 - -
B8 PT25A 0 T CS1N PT29A 0 T CS1N
A8 PT24B 0 C PCLKCO0_0 PT28B 0 C PCLKCO_0
A7 PT24A 0 T PCLKTO_O PT28A 0 T PCLKTO_O
B7 PT23B 0 C - PT27B 0 C -
Cc7 PT23A 0 T DQS PT27A 0 T DQS
E8 PT22B 0 - - PT26B 0 - -
D8 PT21A 0 - DOUT PT25A 0 - DOUT
A6 PT20B 0 C - PT24B 0 C -
- GNDIOO 0 - - GNDIOO 0 - -
cé PT20A 0 T WRITEN PT24A 0 T WRITEN
E7 PT19B 0 C - PT23B 0 C -
D7 PT19A 0 T VREF1_0 PT23A 0 T VREF1_0
A5 PT18B 0 C - PT22B 0 C -
B5 PT18A 0 T DI PT22A 0 T DI
A4 PT17B 0 C - PT21B 0 C -
B6 PT17A 0 T CSN PT21A 0 T CSN
E6 PT16B 0 C - PT20B 0 C -
D6 PT16A 0 T - PT20A 0 T -
D5 PT15B 0 C VREF2_0 PT19B 0 C VREF2_0
A3 PT15A 0 T DQS PT19A 0 T DQS
B3 PT14B 0 - - PT18B 0 - -
B2 PT13A 0 - - PT17A 0 - -
- GNDIOO 0 - - GNDIOO 0 - -
A2 PT12B 0 C - PT16B 0 C -
B1 PT12A 0 T - PT16A 0 T -
F5 PT11B 0 C - PT15B 0 C -
C5 PT11A 0 T - PT15A 0 T -
- GNDIOO 0 - - GNDIOO 0 - -
- GNDIOO 0 - - GNDIOO 0 - -
- GNDIOO 0 - - GNDIOO 0 - -
C4 CFGO 0 - - CFGO 0 - -
B4 CFG1 0 - - CFG1 0 - -
C3 DONE 0 - - DONE 0 - -
Al GND - - - GND - - -
A16 GND - - - GND - - -
F11 GND - - - GND - - -
F6 GND - - - GND - - -
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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

Y10 PB11B 5 C - PB16B 5 C - PB20B 5 C -
AA7 PB12A 5 T - PB17A 5 T - PB21A 5 T -
AB7 PB12B 5 C VREF2_5 PB17B 5 o] VREF2_5 PB21B 5 C VREF2_5

Y7 PB13A 5 T - PB18A 5 T - PB22A 5 T -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -
AA8 PB13B 5 C - PB18B 5 o] - PB22B 5 o] -
AB8 PB14A 5 T - PB19A 5 T - PB23A 5 T -

Y8 PB14B 5 C - PB19B 5 o] - PB23B 5 o] -
AB9 PB15A 5 T - PB20A 5 T - PB24A 5 T -
AA9 PB15B 5 C - PB20B 5 o] - PB24B 5 o] -
W10 PB16A 5 - - PB21A 5 - - PB25A 5 - -
W11 PB17B 5 - PB22B 5 - PB26B 5 -
AB10 PB18A 5 T DQS PB23A 5 T DQS PB27A 5 T DQS
AA10 PB18B 5 C - PB23B 5 C - PB27B 5 C -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -
AAT1 PB19A 5 T - PB24A 5 T - PB28A 5 T -
AB11 PB19B 5 C - PB24B 5 C - PB28B 5 C -

Y11 PB20A 5 T - PB25A 5 T - PB29A 5 T -

Y12 PB20B 5 C - PB25B 5 C - PB29B 5 C -
AB12 PB21A 4 T - PB26A 4 T - PB30A 4 T -
AA12 PB21B 4 C - PB26B 4 C - PB30B 4 C -
AB13 PB22A 4 T PCLKT4_0 PB27A 4 T PCLKT4_0 PB31A 4 T PCLKT4_0
AA13 PB22B 4 C PCLKC4_0 PB27B 4 C PCLKC4_0 PB31B 4 o] PCLKC4_0

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -
AA14 PB23A 4 T - PB28A 4 T - PB32A 4 T -
AB14 PB23B 4 C - PB28B 4 C - PB32B 4 C -
W12 PB24A 4 - - PB29A 4 - - PB33A 4 - -
W13 PB25B 4 - - PB30B 4 - - PB34B 4 - -
AA15 PB26A 4 T DQS PB31A 4 T DQS PB35A 4 T DQS
AB15 PB26B 4 C VREF1_4 PB31B 4 C VREF1_4 PB35B 4 C VREF1_4
AA16 PB27A 4 T - PB32A 4 T - PB36A 4 T -
AB16 PB27B 4 C - PB32B 4 C - PB36B 4 C -

Y17 PB28A 4 T - PB33A 4 T - PB37A 4 T -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -
AA17 PB28B 4 C - PB33B 4 C - PB37B 4 C -
Y13 PB29A 4 T - PB34A 4 T - PB38A 4 T -
Y14 PB29B 4 C - PB34B 4 C - PB38B 4 C -
AB17 PB30A 4 T - PB35A 4 T - PB39A 4 T -

Y18 PB30B 4 C - PB35B 4 C - PB39B 4 C -
AA18 PB31A 4 T VREF2_4 PB36A 4 T VREF2_4 PB40A 4 T VREF2_4
AB18 PB31B 4 C - PB36B 4 C - PB40B 4 C -
Y19 PB32A 4 - - PB37A 4 - - PB41A 4 - -
AB19 PB33B 4 - PB38B 4 - PB42B 4 -

- GNDIO4 4 - - GNDIO4 4 - - GNDIO4 4 - -
AA19 PB34A 4 T DQS PB39A 4 T DQS PB43A 4 T DQS
Y20 PB34B 4 C - PB39B 4 C - PB43B 4 C -
W14 PB35A 4 T - PB40A 4 T - PB44A 4 T -
W15 PB35B 4 C - PB40B 4 o] - PB44B 4 o] -
AB20 PB36A 4 T - PB41A 4 T - PB45A 4 T -
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Pinout Information

Lattice Semiconductor LatticeXP Family Data Sheet

LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function

AB5 PB16A 5 T - PB20A 5 T -

AB6 PB16B 5 C - PB20B 5 C -

AA8 PB17A 5 T - PB21A 5 T -

AA9 PB17B 5 C VREF2_5 PB21B 5 C VREF2_5
W10 PB18A 5 T - PB22A 5 T -

- GNDIO5 5 - - GNDIO5 5 - -
V10 PB18B 5 C - PB22B 5 C -
AB7 PB19A 5 T - PB23A 5 T -
ABS8 PB19B 5 C - PB23B 5 C -
AB9 PB20A 5 T - PB24A 5 T -

AB10 PB20B 5 C - PB24B 5 C -

Y10 PB21A 5 - - PB25A 5 - -
AA10 PB22B 5 - - PB26B 5 - -
W11 PB23A 5 T DQS PB27A 5 T DQS

Vi1 PB23B 5 C - PB27B 5 C -

- GNDIO5 5 - - GNDIO5 5 - -

Y11 PB24A 5 T - PB28A 5 T -
AA11 PB24B 5 C - PB28B 5 C -
AB11 PB25A 5 T - PB29A 5 T -
AB12 PB25B 5 C - PB29B 5 C -

Y12 PB26A 4 T - PB30A 4 T -
AA12 PB26B 4 C - PB30B 4 C -
W12 PB27A 4 T PCLKT4_0 PB31A 4 T PCLKT4_0

V12 PB27B 4 C PCLKC4_0 PB31B 4 C PCLKC4_0

- GNDIO4 4 - - GNDIO4 4 - -
AB13 PB28A 4 T - PB32A 4 T -
AB14 PB28B 4 C - PB32B 4 C -
AA13 PB29A 4 - - PB33A 4 - -

Y13 PB30B 4 - - PB34B 4 - -
AB15 PB31A 4 T DQS PB35A 4 T DQS
AB16 PB31B 4 C VREF1_4 PB35B 4 C VREF1_4

V13 PB32A 4 T - PB36A 4 T -
W13 PB32B 4 C - PB36B 4 C -
AA14 PB33A 4 T - PB37A 4 T -

- GNDIO4 4 - - GNDIO4 4 - -
AA15 PB33B 4 C - PB37B 4 C -
AB17 PB34A 4 T - PB38A 4 T -
AB18 PB34B 4 C - PB38B 4 C -
W14 PB35A 4 T - PB39A 4 T -
Y14 PB35B 4 C - PB39B 4 C -
ui4 PB36A 4 T VREF2_4 PB40A 4 T VREF2_4
V14 PB36B 4 C - PB40B 4 C -
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Pinout Information

Lattice Semiconductor LatticeXP Family Data Sheet

LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function

J21 PR20B 2 c? - PR20B 2 c® -
J22 PR20A 2 T® DQS PR20A 2 T8 DQS
K18 PR19B 2 - - PR19B 2 - -
K19 PR18A 2 - VREF1_2 PR18A 2 - VREF1_2

- GNDIO2 2 - - GNDIO2 2 - -
K21 PR17B 2 c® - PR17B 2 c® -
K20 PR17A 2 TS - PR17A 2 T8 -
H21 PR16B 2 C RUMO_PLLC_IN_A PR16B 2 C RUMO_PLLC_IN_A
H22 PR16A 2 T RUMO_PLLT_IN_A PR16A 2 T RUMO_PLLT_IN_A
J20 PR15B 2 c? - PR15B 2 c® -
J19 PR15A 2 T® - PR15A 2 T8 -

- GNDIO2 2 - - GNDIO2 2 - -
J17 PR13B 2 c? - PR13B 2 c® -
J18 PR13A 2 T® - PR13A 2 T8 -
G21 PR12B 2 C - PR12B 2 C -
G22 PR12A 2 T - PR12A 2 T -
F21 PR11B 2 c? - PR11B 2 c® -
F22 PR11A 2 T® DQS PR11A 2 T8 DQS

- GNDIO2 2 - - GNDIO2 2 - -
H20 PR10B 2 - - PR10B 2 - -
H19 PR9A 2 - VREF2_2 PR9A 2 - VREF2_2
H17 PR8B 2 c? - PR8B 2 ct -
H18 PR8A 2 T® - PR8A 2 T8 -
E21 PR7B 2 C RUMO_PLLC_FB_A PR7B 2 C RUMO_PLLC_FB_A
E22 PR7A 2 T RUMO_PLLT_FB_A PR7A 2 T RUMO_PLLT_FB_A
D21 PR6B 2 c? - PR6B 2 c® -
D22 PR6A 2 T® - PR6A 2 T8 -
G20 PR5B 2 c? - PR5B 2 c® -
G19 PR5A 2 T® - PR5A 2 T8 -
G17 PR4B 2 C - PR4B 2 C -
G18 PR4A 2 T - PR4A 2 T -

- GNDIO2 2 - - GNDIO2 2 - -
F18 PR3B 2 c? - PR3B 2 c® -
F19 PR3A 2 TS - PR3A 2 T -
c22 PR2B 2 - - PR2B 2 - -
F20 TDO - - - TDO - - -
E20 VCCJ - - - VCCJ - - -
D19 TDI - - - TDI - - -
E19 TMS - - - TMS - - -
D20 TCK - - - TCK - - -
C20 - - - - PT56A 1 - -

- GNDIO1 1 - - GNDIO1 1 - -
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Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
G9 VCC - - - VCC - - -
H15 VCC - - - VCC - - -
H8 VCC - - - VCC - - -
J16 VCC - - - VCC - - -
J7 VCC - - - VCC - - -
K16 VCC - - - VCC - - -
K17 VCC - - - VCC - - -
K6 VCC - - - VCC - - -
K7 VCC - - - VCC - - -
N16 VCC - - - VCC - - -
N17 VCC - - - VCC - - -
N6 VCC - - - VCC - - -
N7 VCC - - - VCC - - -
P16 VCC - - - VCC - - -
P7 VCC - - - VCC - - -
R15 VCC - - - VCC - - -
R8 VCC - - - VCC - - -
T10 VCC - - - VCC - - -
T13 VCC - - - VCC - - -
T14 VCC - - - VCC - - -
T9 VCC - - - VCC - - -
uio VCC - - - VCC - - -
ui3 VCC - - - VCC - - -
G15 VCCAUX - - - VCCAUX - - -
G16 VCCAUX - - - VCCAUX - - -
G7 VCCAUX - - - VCCAUX - - -
G8 VCCAUX - - - VCCAUX - - -
H16 VCCAUX - - - VCCAUX - - -
H7 VCCAUX - - - VCCAUX - - -
R16 VCCAUX - - - VCCAUX - - -
R7 VCCAUX - - - VCCAUX - - -
T15 VCCAUX - - - VCCAUX - - -
T16 VCCAUX - - - VCCAUX - - -
T7 VCCAUX - - - VCCAUX - - -
T8 VCCAUX - - - VCCAUX - - -
F11 VCCIOO0 0 - - VCCIOO0 0 - -
G11 VCCIOO0 0 - - VCCIOO0 0 - -
H10 VCCIOO0 0 - - VCCIOO0 0 - -
H11 VCCIOO0 0 - - VCCIOO0 0 - -
F12 VCCIO1 1 - - VCCIO1 1 - -
G12 VCCIO1 1 - - VCCIO1 1 - -
H12 VCCIO1 1 - - VCCIO1 1 - -

4-54




Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

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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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Lead-free Packaging

Commercial

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3C-3QN208C 136 1.8/2.5/3.3V -3 PQFP 208 COM 3.1K
LFXP3C-4QN208C 136 1.8/2.5/3.3V -4 PQFP 208 COM 3.1K
LFXP3C-5QN208C 136 1.8/2.5/3.3V -5 PQFP 208 COM 3.1K
LFXP3C-3TN144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 3.1K
LFXP3C-4TN144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 3.1K
LFXP3C-5TN144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 3.1K
LFXP3C-3TN100C 62 1.8/2.5/3.3V -3 TQFP 100 COM 3.1K
LFXP3C-4TN100C 62 1.8/2.5/3.3V -4 TQFP 100 COM 3.1K
LFXP3C-5TN100C 62 1.8/2.5/3.3V -5 TQFP 100 COM 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 5.8K
LFXP6C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 5.8K
LFXP6C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 5.8K
LFXP6C-3QN208C 142 1.8/2.5/3.3V -3 PQFP 208 COM 5.8K
LFXP6C-4QN208C 142 1.8/2.5/3.3V -4 PQFP 208 COM 5.8K
LFXP6C-5QN208C 142 1.8/2.5/3.3V -5 PQFP 208 COM 5.8K
LFXP6C-3TN144C 100 1.8/2.5/3.3V -3 TQFP 144 COM 5.8K
LFXP6C-4TN144C 100 1.8/2.5/3.3V -4 TQFP 144 COM 5.8K
LFXP6C-5TN144C 100 1.8/2.5/3.3V -5 TQFP 144 COM 5.8K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10C-3FN388C 244 1.8/2.5/3.3V -3 fpBGA 388 COM 9.7K
LFXP10C-4FN388C 244 1.8/2.5/3.3V -4 fpBGA 388 COM 9.7K
LFXP10C-5FN388C 244 1.8/2.5/3.3V -5 fpBGA 388 COM 9.7K
LFXP10C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 9.7K
LFXP10C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 9.7K
LFXP10C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 9.7K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP15C-3FN484C 300 1.8/2.5/3.3V -3 fpBGA 484 COM 15.5K
LFXP15C-4FN484C 300 1.8/2.5/3.3V -4 fpBGA 484 COM 15.5K
LFXP15C-5FN484C 300 1.8/2.5/3.3V -5 fpBGA 484 COM 15.5K
LFXP15C-3FN388C 268 1.8/2.5/3.3V -3 fpBGA 388 COM 15.5K
LFXP15C-4FN388C 268 1.8/2.5/3.3V -4 fpBGA 388 COM 15.5K
LFXP15C-5FN388C 268 1.8/2.5/3.3V -5 fpBGA 388 COM 15.5K
LFXP15C-3FN256C 188 1.8/2.5/3.3V -3 fpBGA 256 COM 15.5K
LFXP15C-4FN256C 188 1.8/2.5/3.3V -4 fpBGA 256 COM 15.5K
LFXP15C-5FN256C 188 1.8/2.5/3.3V -5 fpBGA 256 COM 15.5K




Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Commercial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3FN484C 300 1.2V -3 fpBGA 484 COM 15.5K
LFXP15E-4FN484C 300 1.2V -4 fpBGA 484 COM 15.5K
LFXP15E-5FN484C 300 1.2V -5 fpBGA 484 COM 15.5K
LFXP15E-3FN388C 268 1.2V -3 fpBGA 388 COM 15.5K
LFXP15E-4FN388C 268 1.2V -4 fpBGA 388 COM 15.5K
LFXP15E-5FN388C 268 1.2V -5 fpBGA 388 COM 15.5K
LFXP15E-3FN256C 188 1.2V -3 fpBGA 256 COM 15.5K
LFXP15E-4FN256C 188 1.2V -4 fpBGA 256 COM 15.5K
LFXP15E-5FN256C 188 1.2V -5 fpBGA 256 COM 15.5K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP20E-3FN484C 340 1.2V -3 fpBGA 484 COM 19.7K
LFXP20E-4FN484C 340 1.2V -4 fpBGA 484 COM 19.7K
LFXP20E-5FN484C 340 1.2V -5 fpBGA 484 COM 19.7K
LFXP20E-3FN388C 268 1.2V -3 fpBGA 388 COM 19.7K
LFXP20E-4FN388C 268 1.2V -4 fpBGA 388 COM 19.7K
LFXP20E-5FN388C 268 1.2V -5 fpBGA 388 COM 19.7K
LFXP20E-3FN256C 188 1.2V -3 fpBGA 256 COM 19.7K
LFXP20E-4FN256C 188 1.2V -4 fpBGA 256 COM 19.7K
LFXP20E-5FN256C 188 1.2V -5 fpBGA 256 COM 19.7K

Industrial

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP3C-3QN208I 136 1.8/2.5/3.3V -3 PQFP 208 IND 3.1K
LFXP3C-4QN208| 136 1.8/2.5/3.3V -4 PQFP 208 IND 3.1K
LFXP3C-3TN144| 100 1.8/2.5/3.3V -3 TQFP 144 IND 3.1K
LFXP3C-4TN144| 100 1.8/2.5/3.3V -4 TQFP 144 IND 3.1K
LFXP3C-3TN100I 62 1.8/2.5/3.3V -3 TQFP 100 IND 3.1K
LFXP3C-4TN100I 62 1.8/2.5/3.3V -4 TQFP 100 IND 3.1K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP6C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 5.8K
LFXP6C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 5.8K
LFXP6C-3QN208| 142 1.8/2.5/3.3V -3 PQFP 208 IND 5.8K
LFXP6C-4QN208| 142 1.8/2.5/3.3V -4 PQFP 208 IND 5.8K
LFXP6C-3TN 1441 100 1.8/2.5/3.3V -3 TQFP 144 IND 5.8K
LFXP6C-4TN 1441 100 1.8/2.5/3.3V -4 TQFP 144 IND 5.8K
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