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Figure 2-8. Per Quadrant Secondary Clock Selection
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Figure 2-9. Slice Clock Selection
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sysCLOCK Phase Locked Loops (PLLSs)

The PLL clock input, from pin or routing, feeds into an input clock divider. There are three sources of feedback sig-
nals to the feedback divider: from CLKOP (PLL internal), from clock net (CLKOP or CLKOS) or from a user clock
(PIN or logic). There is a PLL_LOCK signal to indicate that VCO has locked on to the input clock signal. Figure 2-
10 shows the sysCLOCK PLL diagram.

The setup and hold times of the device can be improved by programming a delay in the feedback or input path of
the PLL which will advance or delay the output clock with reference to the input clock. This delay can be either pro-
grammed during configuration or can be adjusted dynamically. In dynamic mode, the PLL may lose lock after
adjustment and not relock until the t ock parameter has been satisfied. Additionally, the phase and duty cycle block
allows the user to adjust the phase and duty cycle of the CLKOS output.

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. Each PLL has four dividers associated
with it: input clock divider, feedback divider, post scalar divider and secondary clock divider. The input clock divider
is used to divide the input clock signal, while the feedback divider is used to multiply the input clock signal. The post
scalar divider allows the VCO to operate at higher frequencies than the clock output, thereby increasing the fre-
quency range. The secondary divider is used to derive lower frequency outputs.
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Table 2-6. sysMEM Block Configurations

Memory Mode Configurations

8,192 x 1
4,096 x 2
2,048 x 4
1,024 x 9
512x 18
256 x 36

8,192 x 1
4,096 x 2
True Dual Port 2,048 x 4
1,024 x 9
512 x 18

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9
512x 18
256 x 36

Single Port

Pseudo Dual Port

Bus Size Matching

All of the multi-port memory modes support different widths on each of the ports. The RAM bits are mapped LSB
word 0 to MSB word 0, LSB word 1 to MSB word 1 and so on. Although the word size and number of words for
each port varies, this mapping scheme applies to each port.

RAM Initialization and ROM Operation

If desired, the contents of the RAM can be pre-loaded during device configuration. By preloading the RAM block
during the chip configuration cycle and disabling the write controls, the sysMEM block can also be utilized as a
ROM.

Memory Cascading
Larger and deeper blocks of RAMs can be created using EBR sysMEM Blocks. Typically, the Lattice design tools
cascade memory transparently, based on specific design inputs.

Single, Dual and Pseudo-Dual Port Modes

Figure 2-14 shows the four basic memory configurations and their input/output names. In all the sysMEM RAM
modes the input data and address for the ports are registered at the input of the memory array. The output data of
the memory is optionally registered at the output.
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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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Table 2-8. Supported Output Standards

Output Standard Drive Veeio (Nom.)

Single-ended Interfaces

LVTTL 4mA, 8mA, 12mA, 16mA, 20mA 3.3
LVCMOS33 4mA, 8mA, 12mA 16mA, 20mA 3.3
LVCMOS25 4mA, 8mA, 12mA 16mA, 20mA 25
LVCMOS18 4mA, 8mA, 12mA 16mA 1.8
LVCMOS15 4mA, 8mA 1.5
LVCMOS12 2mA, 6mA 1.2
LVCMOSS33, Open Drain 4mA, 8mA, 12mA 16mA, 20mA —
LVCMOS25, Open Drain 4mA, 8mA, 12mA 16mA, 20mA —
LVCMOS18, Open Drain 4mA, 8mA, 12mA 16mA —
LVCMOS15, Open Drain 4mA, 8mA —
LVCMOS12, Open Drain 2mA. 6mA —
PCI33 N/A 3.3
HSTL18 Class I, 11, 1l N/A 1.8
HSTL15 Class |, llI N/A 1.5
SSTL3 Class I, 1l N/A 3.3
SSTL2 Class I, 1l N/A 2.5
SSTL18 Class | N/A 1.8
Differential Interfaces

Differential SSTL3, Class |, Il N/A 3.3
Differential SSTL2, Class |, Il N/A 2.5
Differential SSTL18, Class | N/A 1.8
Differential HSTL18, Class |, II, Ill N/A 1.8
Differential HSTL15, Class I, Ill N/A 1.5
LVDS N/A 2.5
BLVDS' N/A 2.5
LVPECL' N/A 3.3

1. Emulated with external resistors.

Hot Socketing

The LatticeXP devices have been carefully designed to ensure predictable behavior during power-up and power-
down. Power supplies can be sequenced in any order. During power up and power-down sequences, the I/Os
remain in tristate until the power supply voltage is high enough to ensure reliable operation. In addition, leakage
into I/O pins is controlled to within specified limits, which allows easy integration with the rest of the system.
These capabilities make the LatticeXP ideal for many multiple power supply and hot-swap applications.

Sleep Mode

The LatticeXP “C” devices (V¢ = 1.8/2.5/3.3V) have a sleep mode that allows standby current to be reduced by up
to three orders of magnitude during periods of system inactivity. Entry and exit to Sleep Mode is controlled by the
SLEEPN pin.

During Sleep Mode, the FPGA logic is non-operational, registers and EBR contents are not maintained and 1/Os
are tri-stated. Do not enter Sleep Mode during device programming or configuration operation. In Sleep Mode,
power supplies can be maintained in their normal operating range, eliminating the need for external switching of
power supplies. Table 2-9 compares the characteristics of Normal, Off and Sleep Modes.
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Figure 2-29 provides a pictorial representation of the different programming ports and modes available in the Lattic-
eXP devices.

On power-up, the FPGA SRAM is ready to be configured with the sysCONFIG port active. The IEEE 1149.1 serial
mode can be activated any time after power-up by sending the appropriate command through the TAP port.

Leave Alone I/O

When using 1532 mode for non-volatile memory programming, users may specify 1/0Os as high, low, tristated or
held at current value. This provides excellent flexibility for implementing systems where reprogramming occurs on-
the-fly.

TransFR (Transparent Field Reconfiguration)

TransFR (TFR) is a unique Lattice technology that allows users to update their logic in the field without interrupting
system operation using a single ispVM command. See Lattice technical note #TN1087, Minimizing System Inter-
ruption During Configuration Using TransFR Technology, for details.

Security
The LatticeXP devices contain security bits that, when set, prevent the readback of the SRAM configuration and
non-volatile memory spaces. Once set, the only way to clear security bits is to erase the memory space.

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

Figure 2-29. ispXP Block Diagram
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Internal Logic Analyzer Capability (ispTRACY)

All LatticeXP devices support an internal logic analyzer diagnostic feature. The diagnostic features provide capabil-
ities similar to an external logic analyzer, such as programmable event and trigger condition and deep trace mem-
ory. This feature is enabled by Lattice’s ispTRACY. The ispTRACY utility is added into the user design at compile
time.

For more information on ispTRACY, please see information regarding additional technical documentation at the
end of this data sheet.
Oscillator

Every LatticeXP device has an internal CMOS oscillator which is used to derive a master serial clock for configura-
tion. The oscillator and the master serial clock run continuously in the configuration mode. The default value of the

2-27



Architecture
Lattice Semiconductor LatticeXP Family Data Sheet

master serial clock is 2.5MHz. Table 2-10 lists all the available Master Serial Clock frequencies. When a different
Master Serial Clock is selected during the design process, the following sequence takes place:

1. User selects a different Master Serial Clock frequency for configuration.

2. During configuration the device starts with the default (2.5MHz) Master Serial Clock frequency.
3. The clock configuration settings are contained in the early configuration bit stream.
4

The Master Serial Clock frequency changes to the selected frequency once the clock configuration bits are
received.

For further information on the use of this oscillator for configuration, please see details of additional technical docu-
mentation at the end of this data sheet.

Table 2-10. Selectable Master Serial Clock (CCLK) Frequencies During Configuration

CCLK (MHz) CCLK (MHz) CCLK (MHz)

2.5 13 45
4.3 15 51

54 20 55
6.9 26 60
8.1 30 130
9.2 34 —
10.0 41 —

1. Default

Density Shifting

The LatticeXP family has been designed to ensure that different density devices in the same package have the
same pin-out. Furthermore, the architecture ensures a high success rate when performing design migration from
lower density parts to higher density parts. In many cases, it is also possible to shift a lower utilization design tar-
geted for a high-density device to a lower density device. However, the exact details of the final resource utilization
will impact the likely success in each case.

2-28



DC and Switching Characteristics
Lattice Semiconductor LatticeXP Family Data Sheet

Hot Socketing Specifications® >3 43¢

Symbol Parameter Condition Min. Typ- Max. Units
Ipk Input or I/O Leakage Current 0 <V|N £ Vi (MAX)) — — +/-1000 HA

. Insensitive to sequence of Vo Vocaux and Vegio. However, assumes monotonic rise/fall rates for Voo Vocaux and Vegio.
0< VCC < VCC (MAX) or0< VCCAUX < VCCAUX (MAX)

. 0<Veeio0 < Vecio (MAX) for top and bottom 1/0 banks.

0.2 < V¢cio < Vecio (MAX) for left and right 1/0 banks.

. IDK is additive to IPU, IPW or IBH'

LVCMOS and LVTTL only.

SRCIFE SN
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Figure 3-5. DDR Timings
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Timing Diagrams
PFU Timing Diagrams
Figure 3-6. Slice Single/Dual Port Write Cycle Timing
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Figure 3-7. Slice Single /Dual Port Read Cycle Timing
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LatticeXP sysCONFIG Port Timing Specifications

Over Recommended Operating Conditions

Parameter | Description Min. Max. Units
sysCONFIG Byte Data Flow
tsucsbl Byte D[0:7] Setup Time to CCLK 7 — ns
thceDI Byte D[0:7] Hold Time to CCLK 3 — ns
tcopo Clock to Dout in Flowthrough Mode — 12 ns
tsucs CS[0:1] Setup Time to CCLK 7 — ns
thes CS[0:1] Hold Time to CCLK 2 — ns
tsuwbp Write Signal Setup Time to CCLK 7 — ns
tywp Write Signal Hold Time to CCLK 2 — ns
tbce CCLK to BUSY Delay Time — 12 ns
tcorp Clock to Out for Read Data — 12 ns
sysCONFIG Byte Slave Clocking
tescH Byte Slave Clock Minimum High Pulse 6 — ns
tescL Byte Slave Clock Minimum Low Pulse 8 — ns
tescyc Byte Slave Clock Cycle Time 15 — ns
sysCONFIG Serial (Bit) Data Flow
tsuscol DI (Data In) Setup Time to CCLK 7 — ns
tuscol DI (Data In) Hold Time to CCLK 2 — ns
tcopo Clock to Dout in Flowthrough Mode — 12 ns
sysCONFIG Serial Slave Clocking
tsscH Serial Slave Clock Minimum High Pulse 6 — ns
tsscL Serial Slave Clock Minimum Low Pulse 6 — ns
sysCONFIG POR, Initialization and Wake Up
ticrg Minimum Vcc to INIT High — 50 ms
tyme Time from t,cgg to Valid Master Clock — 2 us
tPRGMRY Program Pin Pulse Rejection — 7 ns
tpraM® PROGRAMN Low Time to Start Configuration 25 — ns
toiNiT INIT Low Time — 1 ms
topPPINIT Delay Time from PROGRAMN Low to INIT Low — 37 ns
toINITD Delay Time from PROGRAMN Low to DONE Low — 37 ns
tiobiss User I/O Disable from PROGRAMN Low — 25 ns
tioENSS User I/O Enabled Time from CCLK Edge During Wake-up Sequence — 25 ns
tvwe Additional Wake Master Clock Signals after Done Pin High 120 — cycles
Configuration Master Clock (CCLK)

Selected | Selected
Frequency' Value - | Value + MHz
30% 30%

Duty Cycle 40 60 %

1. See Table 2-10 for available CCLK frequencies.
2. The threshold level for PROGRAMN, as well as for CFG[1] and CFG[0], is determined by V¢, such that the threshold = V¢/2.
Timing v.FO.11
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Pin Information Summary’

XP3 XP6
Pin Type 100 TQFP | 144 TQFP | 208 PQFP | 144 TQFP | 208 PQFP |256 fpBGA
Single Ended User 1/0 62 100 136 100 142 188
Differential Pair User 1/0? 19 35 56 35 58 80
i ) Dedicated 11 11 11 11 11 11
Configuration
Muxed 14 14 14 14 14 14
TAP 5 5 5 5 5 5
Dedicated (total without supplies) 6 6 6 6 6 6
Vee 2 4 8 4 8 8
Vecaux 2 2 2 2 2 4
VeepLL 2 2 2 2 2 2
BankO 1 1 2 1 2 2
Bank1 1 1 2 1 2 2
Bank2 1 1 2 1 2 2
Bank3 1 1 2 1 2 2
Vecio Bank4 1 2 2 2 2 2
Bank5 1 1 2 1 2 2
Bank6 1 1 2 1 2 2
Bank7 1 1 2 1 2 2
GND 10 13 24 13 24 24
GNDpy | 2 2 2 2 2 2
NC 0 0 6 0 0 0
Bank0 8/2 12/3 20/8 12/3 20/8 26/11
Bank1 9/0 12/2 18/6 12/2 18/6 26/11
Bank2 8/3 12/5 14/6 12/5 17/7 21/9
Single Ended/Differential | Bank3 6/2 13/5 14/6 13/5 14/6 21/9
/O per Bank® Bank4 5/2 14/6 21/9 14/6 21/9 26/11
Bank5 12/4 12/4 21/9 12/4 21/9 26/11
Bank6 4/2 13/5 14/6 13/5 17/7 21/9
Bank7 10/4 12/5 14/6 12/5 14/6 21/9
Veey 1 1 1 1 1 1

1. During configuration the user-programmable I/Os are tri-stated with an internal pull-up resistor enabled. If any pin is not used (or not
bonded to a package pin), it is also tri-stated with an internal pull-up resistor enabled after configuration.

2. The differential I/O per bank includes both dedicated LVDS and emulated LVDS pin pairs. Please see the Logic Signal Connections table
for more information.

4-4



Lattice Semiconductor

Pinout Information
LatticeXP Family Data Sheet

LFXP3 & LFXP6 Logic Signal Connections: 144 TQFP (Cont.)

Pin LFXP3 LFXP6

Number | Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
93 PR9A 2 T PCLKT2_0 PR12A 2 T PCLKT2_0
94 PR8B 2 C RUMO_PLLC_IN_A PR8B 2 C RUMO_PLLC_IN_A
95 PR8A 2 T RUMO_PLLT_IN_A PR8A 2 T RUMO_PLLT_IN_A
96 PR7B 2 c® - PR7B 2 c® -
97 PR7A 2 T3 DQS PR7A 2 T8 DQS
98 VCCIO2 2 - - VCCIO2 2 - -
99 PR6B 2 - VREF1_2 PR6B 2 - VREF1_2
100 PR5A 2 - VREF2_2 PR5A 2 - VREF2_2
101 GNDIO2 2 - - GNDIO2 2 - -
102 PR3B 2 C RUMO_PLLC_FB_A PR3B 2 C RUMO_PLLC_FB_A
103 PR3A 2 T RUMO_PLLT_FB_A PR3A 2 T RUMO_PLLT_FB_A
104 PR2B 2 c® - PR2B 2 c® -
105 PR2A 2 T? - PR2A 2 T? -
106 VCCAUX - - - VCCAUX - - -
107 TDO - - - TDO - - -
108 VCCJ - - - VCCJ - - -
109 TDI - - - TDI - - -
110 TMS - - - TMS - - -
111 TCK - - - TCK - - -
112 VCC - - - VCC - - -
113 PT25A 1 - VREF1_1 PT28A 1 - VREF1_1
114 PT24A 1 - - PT27A 1 - -
115 PT23A 1 - DO PT26A 1 - DO
116 PT22B 1 C D1 PT25B 1 C D1
117 PT22A 1 T VREF2_1 PT25A 1 T VREF2_1
118 PT21A 1 - D2 PT24A 1 - D2
119 VCCIO1 1 - - VCCIO1 1 - -
120 PT20B 1 - D3 PT23B 1 - D3
121 GNDIO1 1 - - GNDIO1 1 - -
122 PT17A 1 - D4 PT20A 1 - D4
123 PT16A 1 - D5 PT19A 1 - D5
124 PT15B 1 C D6 PT18B 1 C D6
125 PT15A 1 T - PT18A 1 T -
126 PT14B 1 - D7 PT17B 1 - D7
127 GND - - - GND - - -
128 PT13B 0 C BUSY PT16B 0 C BUSY
129 PT13A 0 T CS1N PT16A 0 T CS1N
130 PT12B 0 C PCLKCO_0 PT15B 0 C PCLKCO0_0
131 PT12A 0 T PCLKTO0_0 PT15A 0 T PCLKTO0_O
132 PT11B 0 C - PT14B 0 C -
133 VCCIO0 0 - - VCCIO0 0 - -
134 PT11A 0 T DQS PT14A 0 T DQS
135 PT9A 0 - DOUT PT12A 0 - DOUT
136 GNDIOO 0 - - GNDIOO 0 - -
137 PT8A 0 - WRITEN PT11A 0 - WRITEN
138 PT7A 0 - VREF1_0 PT10A 0 - VREF1_0
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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
139 PR7A 2 T? DQS PR7A 2 T DQS
140 VCCIO2 2 - - VCCIO2 2 - -
141 PR6B 2 - VREF1_2 PR6B 2 - VREF1_2
142 PR5A 2 - VREF2_2 PR5A 2 - VREF2_2
143 GNDIO2 2 - - GNDIO2 2 - -
144 PR4B 2 c® - PR4B 2 c® -
145 PR4A 2 T? - PR4A 2 T -
146 PR3B 2 C RUMO_PLLC_FB_A PR3B 2 C RUMO_PLLC_FB_A
147 PR3A 2 T RUMO_PLLT_FB_A PR3A 2 T RUMO_PLLT_FB_A
148 PR2B 2 c® - PR2B 2 c® -
149 VCCIO2 2 - - VCCIO2 2 - -
150 PR2A 2 T3 - PR2A 2 T8 -
151 VCC - - - VCC - - -
152 VCCAUX - - - VCCAUX - - -
153 TDO - - - TDO - - -
154 VCCJ - - - VCCJ - - -
155 TDI - - - TDI - - -
156 T™MS - - - TMS - - -
157 TCK - - - TCK - - -
158 VCC - - - VCC - - -
159 PT25A 1 - VREF1_1 PT28A 1 - VREF1_1
160 PT24B 1 C - PT27B 1 C -
161 PT24A 1 T - PT27A 1 T -
162 PT23A 1 - DO PT26A 1 - DO
163 GNDIO1 1 - - GNDIO1 1 - -
164 PT22B 1 C D1 PT25B 1 C D1
165 PT22A 1 T VREF2_1 PT25A 1 T VREF2_1
166 PT21A 1 - D2 PT24A 1 - D2
167 VCCIO1 1 - - VCCIO1 1 - -
168 PT20B 1 C D3 PT23B 1 C D3
169 PT20A 1 T - PT23A 1 T -
170 PT19B 1 C - PT22B 1 C -
171 PT19A 1 T DQS PT22A 1 T DQS
172 GNDIO1 1 - - GNDIO1 1 - -
173 PT18B 1 - - PT21B 1 - -
174 PT17A 1 - D4 PT20A 1 - D4
175 PT16B 1 C - PT19B 1 C -
176 PT16A 1 T D5 PT19A 1 T D5
177 VCCIO1 1 - - VCCIO1 1 - -
178 PT15B 1 C D6 PT18B 1 C D6
179 PT15A 1 T - PT18A 1 T -
180 PT14B 1 - D7 PT17B 1 - D7
181 GND - - - GND - - -
182 VCC - - - VCC - - -
183 PT13B 0 C BUSY PT16B 0 C BUSY
184 GNDIOO 0 - - GNDIOO 0 - -
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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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Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

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

U1t PL25A 6 T LLMO_PLLT_IN_A PL29A 6 T LLMO_PLLT_IN_A PL33A 6 T LLMO_PLLT_IN_A

T2 PL25B 6 C | LLMO_PLLC_IN_A PL29B 6 C | LLMO_PLLC_IN_A PL33B 6 C | LLMO_PLLC_IN_A

V1 PL26A 6 T® - PL30A 6 T® - PL34A 6 T® -

u2 PL26B 6 c? - PL30B 6 cs - PL34B 6 c? -

Wi1 PL28A 6 T® - PL32A 6 T® - PL36A 6 T® -

V2 PL28B 6 c? - PL32B 6 cs - PL36B 6 c? -

- GNDIO6 6 - - GNDIO6 - - - GNDIO6 6 - -

P3 PL29A 6 T - PL33A 6 T - PL37A 6 T -

P4 PL29B 6 C - PL33B 6 o] - PL37B 6 C -

Y1 PL30A 6 T® - PL34A 6 T® - PL38A 6 T® -

W2 PL30B 6 c? - PL34B 6 cs - PL38B 6 c? -

R3 PL31A 6 - VREF2_6 PL35A 6 - VREF2_6 PL39A 6 - VREF2_6

R4 PL32B 6 - - PL36B 6 - - PL40B 6 - -

T3 PL33A 6 T® DQS PL37A 6 T® DQS PL41A 6 T® DQS

T4 PL33B 6 c? - PL37B 6 cs - PL41B 6 c? -

- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -

V4 PL34A 6 T | LLMO_PLLT_FB_A PL38A 6 T | LLMO_PLLT_FB_A PL42A 6 T | LLMO_PLLT_FB_A

V3 PL34B 6 C | LLMO_PLLC_FB_A PL38B 6 C |LLMO_PLLC_FB_A PL42B 6 C |LLMO_PLLC_FB_A

u4 PL35A 6 T® - PL39A 6 T® - PL43A 6 T® -

u3 PL35B 6 c? - PL39B 6 cs - PL43B 6 c? -

- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -
1 1 1

W5 SL_II_EOEIIEDJ\I / : ; ; SL_II%EEJ\I / R ; R SLTEgEJ\I / R : )

Y2 INITN 5 - - INITN 5 - - INITN 5 - -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -

Y3 - - - - PB3B 5 - - PB7B 5 - -

W3 - - - - PB4A 5 T - PB8A 5 T -

W4 - - - - PB4B 5 o] - PB8B 5 C -
AA2 - - - - PB5A 5 - - PB9A 5 - -
AA1 - - - - PB6B 5 - - PB10B 5 - -

W6 PB2A 5 - - PB7A 5 T DQS PB11A 5 T DQS
W7 - - - - PB7B 5 C - PB11B 5 C -

Y4 PB3A 5 T - PB8A 5 T - PB12A 5 T -

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -

Y5 PB3B 5 C - PB8B 5 o] - PB12B 5 o] -
AB2 PB4A 5 T - PB9A 5 T - PB13A 5 T -
AA3 PB4B 5 C - PB9B 5 C - PB13B 5 o] -
AB3 PB5A 5 T - PB10A 5 T - PB14A 5 T -
AA4 PB5B 5 C - PB10B 5 o] - PB14B 5 C -
w8 PB6A 5 T - PB11A 5 T - PB15A 5 T -

W9 PB6B 5 C - PB11B 5 o] - PB15B 5 C -
AB4 PB7A 5 T VREF1_5 PB12A 5 T VREF1_5 PB16A 5 T VREF1_5

- GNDIO5 5 - - GNDIO5 5 - - GNDIO5 5 - -
AA5 PB7B 5 C - PB12B 5 o] - PB16B 5 C -
AB5 PB8A 5 - - PB13A 5 - - PB17A 5 - -

Y6 PB9B 5 - - PB14B 5 - - PB18B 5 - -
AAB PB10A 5 T DQS PB15A 5 T DQS PB19A 5 T DQS
AB6 PB10B 5 C - PB15B 5 C - PB19B 5 C -

Y9 PB11A 5 T - PB16A 5 T - PB20A 5 T -
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Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

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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Pinout Information
Lattice Semiconductor LatticeXP Family Data Sheet

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
M21 VCCP1 - - - VCCP1 - - - VCCP1 - - -
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
M22 PR18B 2 c® - PR22B 2 c? - PR22B 2 c? -
L22 PR18A 2 T - PR22A 2 T® - PR22A 2 T8 -
K22 PR17B 2 C PCLKC2_0 PR21B 2 o] PCLKC2_0 PR21B 2 ] PCLKC2_0
K21 PR17A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0
L19 PR16B 2 c® - PR20B 2 c? - PR20B 2 c? -
K20 PR16A 2 T DQS PR20A 2 T® DQS PR20A 2 T DQS
L20 PR15B 2 - - PR19B 2 - - PR19B 2 - -
L21 PR14A 2 - VREF1_2 PR18A 2 - VREF1_2 PR18A 2 - VREF1_2
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
J22 PR13B 2 c® - PR17B 2 c? - PR17B 2 c? -
Ja21 PR13A 2 T® - PR17A 2 T® - PR17A 2 T8 -
H22 PR12B 2 C | RUMO_PLLC_IN_A PR16B 2 C | RUMO_PLLC_IN_A PR16B 2 C [ RUMO_PLLC_IN_A
H21 PR12A 2 T | RUMO_PLLT_IN_A PR16A 2 T | RUMO_PLLT_IN_A PR16A 2 T | RUMO_PLLT_IN_A
K19 PR11B 2 c® - PR15B 2 c? - PR15B 2 c? -
J19 PR11A 2 T® - PR15A 2 T® - PR15A 2 T8 -
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
J20 PR9B 2 c® - PR13B 2 c? - PR13B 2 c? -
H20 PR9A 2 T - PR13A 2 T® - PR13A 2 T8 -
H19 PR8B 2 C - PR12B 2 o] - PR12B 2 o] -
G19 PR8A 2 T - PR12A 2 T - PR12A 2 T -
G22 PR7B 2 c® - PR11B 2 c? - PR11B 2 c? -
G21 PR7A 2 T DQS PR11A 2 T® DQS PR11A 2 T DQS
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
F20 PR6B 2 - - PR10B 2 - - PR10B 2 - -
G20 PR5A 2 - VREF2_2 PRYA 2 - VREF2_2 PRY9A 2 - VREF2_2
F22 PR4B 2 c® - PR8B 2 c? - PR8B 2 c? -
F21 PR4A 2 T - PR8A 2 T® - PR8A 2 T8 -
E22 PR3B 2 C |RUMO_PLLC_FB_A PR7B 2 C |RUMO_PLLC_FB_A PR7B 2 C |RUMO_PLLC_FB_A
E21 PR3A 2 T | RUMO_PLLT_FB_A PR7A 2 T | RUMO_PLLT_FB_A PR7A 2 T | RUMO_PLLT_FB_A
D22 PR2B 2 c® - PR6B 2 c? - PR6B 2 c? -
D21 PR2A 2 T - PR6A 2 T® - PR6A 2 T -
- GNDIO2 2 - - GNDIO2 2 - - GNDIO2 2 - -
F19 TDO - - - TDO - - - TDO - - -
E20 VCCJ - - - VCCJ - - - VCCJ - - -
D20 TDI - - - TDI - - - TDI - - -
D19 TMS - - - TMS - - - TMS - - -
D18 TCK - - - TCK - - - TCK - - -
- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -
E19 - - - - PT48A 1 - - PT52A 1 - -
D17 - - - - PT47B 1 C - PT51B 1 C -
D16 - - - - PT47A 1 T DQS PT51A 1 T DQS
C16 - - - - PT46B 1 - - PT50B 1 - -
C15 - - - - PT45A 1 - - PT49A 1 - -
C17 - - - - PT44B 1 C - PT48B 1 C -
Cc18 PT39A 1 - - PT44A 1 T - PT48A 1 T -
Cc19 PT38B 1 C - PT43B 1 o] - PT47B 1 C -
- GNDIO1 1 - - GNDIO1 1 - - GNDIO1 1 - -

4-38



Pinout Information

Lattice Semiconductor LatticeXP Family Data Sheet

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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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Commercial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP20E-3F484C 340 1.2V -3 fpBGA 484 COM 19.7K
LFXP20E-4F484C 340 1.2V -4 fpBGA 484 COM 19.7K
LFXP20E-5F484C 340 1.2V -5 fpBGA 484 COM 19.7K
LFXP20E-3F388C 268 1.2V -3 fpBGA 388 COoM 19.7K
LFXP20E-4F388C 268 1.2V -4 fpBGA 388 COM 19.7K
LFXP20E-5F388C 268 1.2V -5 fpBGA 388 COM 19.7K
LFXP20E-3F256C 188 1.2V -3 fpBGA 256 COoM 19.7K
LFXP20E-4F256C 188 1.2V -4 fpBGA 256 COM 19.7K
LFXP20E-5F256C 188 1.2V -5 fpBGA 256 COM 19.7K

Industrial

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3C-3Q208I 136 1.8/2.5/3.3V -3 PQFP 208 IND 3.1K
LFXP3C-4Q208I 136 1.8/2.5/3.3V -4 PQFP 208 IND 3.1K
LFXP3C-3T144l 100 1.8/2.5/3.3V -3 TQFP 144 IND 3.1K
LFXP3C-4T144l 100 1.8/2.5/3.3V -4 TQFP 144 IND 3.1K
LFXP3C-3T100I 62 1.8/2.5/3.3V -3 TQFP 100 IND 3.1K
LFXP3C-4T100I 62 1.8/2.5/3.3V -4 TQFP 100 IND 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 5.8K
LFXP6C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 5.8K
LFXP6C-3Q208I 142 1.8/2.5/3.3V -3 PQFP 208 IND 5.8K
LFXP6C-4Q208I 142 1.8/2.5/3.3V -4 PQFP 208 IND 5.8K
LFXP6C-3T144l 100 1.8/2.5/3.3V -3 TQFP 144 IND 5.8K
LFXP6C-4T144l 100 1.8/2.5/3.3V -4 TQFP 144 IND 5.8K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP10C-3F388lI 244 1.8/2.5/3.3V -3 fpBGA 388 IND 9.7K
LFXP10C-4F388I 244 1.8/2.5/3.3V -4 fpBGA 388 IND 9.7K
LFXP10C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 9.7K
LFXP10C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 9.7K
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