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Figure 2-6. Secondary Clock Sources
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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 2-17. PIC Diagram
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In the LatticeXP family, seven PIOs or four (3.5) PICs are grouped together to provide two LVDS differential pairs,
one PIC pair and one single I/O, as shown in Figure 2-18.

Two adjacent PIOs can be joined to provide a differential I/O pair (labeled as “T” and “C”). The PAD Labels “T” and
“C” distinguish the two PIOs. Only the PIO pairs on the left and right edges of the device can be configured as
LVDS transmit/receive pairs.

One of every 14 PIOs (a group of 8 PICs) contains a delay element to facilitate the generation of DQS signals as
shown in Figure 2-19. The DQS signal feeds the DQS bus which spans the set of 13 PIOs (8 PICs). The DQS sig-
nal from the bus is used to strobe the DDR data from the memory into input register blocks. This interface is
designed for memories that support one DQS strobe per eight bits of data.

The exact DQS pins are shown in a dual function in the Logic Signal Connections table in this data sheet. Addi-
tional detail is provided in the Signal Descriptions table in this data sheet.
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in selected blocks the input to the DQS delay block. If one of the bypass options is not chosen, the signal first
passes through an optional delay block. This delay, if selected, ensures no positive input-register hold-time require-
ment when using a global clock.

The input block allows two modes of operation. In the single data rate (SDR) the data is registered, by one of the
registers in the single data rate sync register block, with the system clock. In the DDR Mode two registers are used
to sample the data on the positive and negative edges of the DQS signal creating two data streams, DO and D2.
These two data streams are synchronized with the system clock before entering the core. Further discussion on
this topic is in the DDR Memory section of this data sheet.

Figure 2-21 shows the input register waveforms for DDR operation and Figure 2-22 shows the design tool primi-
tives. The SDR/SYNC registers have reset and clock enable available.

The signal DDRCLKPOL controls the polarity of the clock used in the synchronization registers. It ensures ade-
quate timing when data is transferred from the DQS to the system clock domain. For further discussion of this topic,
see the DDR memory section of this data sheet.

Figure 2-20. Input Register Diagram
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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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Lattice Semiconductor

EBR Memory Timing Diagrams
Figure 3-8. Read Mode (Normal)
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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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sysCLOCK PLL Timing
Over Recommended Operating Conditions
Parameter Descriptions Conditions Min. Typ. Max. | Units
fiN Input Clock Frequency (CLKI, CLKFB) 25 — 375 MHz
fout Output Clock Frequency (CLKOP, CLKOS) 25 — 375 MHz
fout2 K-Divider Output Frequency (CLKOK) 0.195 — 187.5 | MHz
fvco PLL VCO Frequency 375 — 750 MHz
fPFD Phase Detector Input Frequency 25 — — MHz
AC Characteristics
toT Output Clock Duty Cycle Default duty cycle elected® 45 50 55 %
tpy? Output Phase Accuracy — — 0.05 ul
) o four S 100MHz — — | +-125| ps
topuIt Output Clock Period Jitter
fout < 100MHz — — 0.02 | UIPP
tsk Input Clock to Output Clock Skew Divider ratio = integer — — +/- 200 ps
tw Output Clock Pulse Width At 90% or 10%° 1 — — ns
tLock? PLL Lock-in Time — — 150 us
tpa Programmable Delay Unit 100 250 400 ps
tipuiT Input Clock Period Jitter — — | +-200| ps
teBKDLY External Feedback Delay — — 10 ns
th Input Clock High Time 90% to 90% 0.5 — — ns
to Input Clock Low Time 10% to 10% 0.5 — — ns
trsT RST Pulse Width 10 — — ns

1. Jitter sample is taken over 10,000 samples of the primary PLL output with clean reference clock.
2. Output clock is valid after t ook for PLL reset and dynamic delay adjustment.

3. Using LVDS output buffers.

4. As compared to CLKOP output.

Timing v.F0.11

LatticeXP “C” Sleep Mode Timing

Parameter Descriptions Min. Typ. Max. Units
tPWRDN SLEEPN Low to I/O Tristate — 20 32 ns
LFXP3 — 1.4 2.1 ms
LFXP6 — 1.7 2.4 ms
tPwRUP SLEEPN High to Power Up LFXP10 — 1.1 1.8 ms
LFXP15 — 1.4 2.1 ms
LFXP20 — 1.7 2.4 ms
twsLEEPN SLEEPN Pulse Width to Initiate Sleep Mode 400 — — ns
tWAWAKE SLEEPN Pulse Rejection — — 120 ns

< Sleep Mode @—m—— |
< C
/o S S

+——— tpwrup ——>
tpwRDN SS

SLEEPN
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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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Power Supply and NC Connections

Signals 100 TQFP 144 TQFP 208 PQFP 256 fpBGA 388 fpBGA 484 fpBGA
Vee 28, 77 14,39,73,112 (19, 35,53, 80, 107, |D4, D13, E5, E12, |H9, J8, J15,K8, |F10, F13,G9, G10,
151, 158, 182 M5, M12, N4, N13 |K15, L8, L15, M8, |G13, G14, H8,
M15, N8, N15, P8, |H15, J7, J16, K6,
P15, R9 K7, K16, K17, N6,
N7, N16, N17, P7,
P16, R8, R15, T9,
T10, T13, T14,
u10, U13
Vecioo |94 133 189, 199 F7,F8 G8, G9, G10, G11, [F11, G11, H10,
H8 H11
Vecior |82 119 167,177 F9, F10 G12,G13,G14, |F12,G12, H12,
G15, H15 H13
Vecioo |65 08 140, 149 G11, H11 H16, J16, K16, L16 |[K15, L15, L16, L17
Vecios |58 88 115, 125 J11, K11 M16,N16, P16,  M15, M16, M17,
R16 N15
Veoioa |47 61,68 87, 97 L9, L10 R15,T12,T13,  |R12, R13, T12,
T14,T15 u12
Vecios |38 49 64, 74 L7,L8 R8, T8,T9, T10, |R10, R11, T11,
Ti1 U1
Veoios |22 21 28, 41 J6, K6 M7,N7,P7,R7  |[M6, M7, M8, N8
Vecior |7 8 13,23 G6, H6 H7,J7,K7, L7 K8, L6, L7, L8
Veey |73 108 154 D16 E20 E20
Veero |17 19 25 H4 M2 L5
Veepr |60 91 128 J12 M21 L18
Vecaux |25, 71 36, 106 50, 152 E4, E13, M4, M13 |G7, G16,T7, T16 |G7, G8, G15, G16,
H7, H16, R7, R16,
T7,78,T15, T16
GND'  [10, 18, 21,33, 43, [3,11,20,28,44, |5,7,16,26,38, 47, |A1,A16,F6, F11, |A1,A22,H10,H11, [A1, A2, A21, A22,
44, 52,59, 68, 84, |54, 56, 64, 75, 85, |49, 59, 69, 79, 82, |G7, G8, G9, G10, |H12, H13, H14,J9, |B1, B22, H9, H14,
90, 99 90, 101, 121, 127, (92, 106, 109, 118, |H5, H7, H8, H9,  |J10, J11,J12, J13, |J8, J9, J10, J11,
136 121,127,130, 135, [H10, J7,J8,J9,  |J14, K9, K10, K11, [J12, J13, J14, J15,
143,163, 172, 181, |J10, J13, K7, K8, |K12, K13, K14, L9, [K9, K10, K11, K12,
184, 194, 207 K9, K10, L6, L11, |L10,L11,L12,L13, |K13, K14, L9, L10,
T1,T16 L14, M9, M10, L11,L12,L13, L14,
M11, M12, M13,  |M9, M10, M11,
M14, N1, N9, N10, [M12, M13, M14,
N11,N12,N13,  |M20, N2, N9, N10,
N14,N22, P9, P10, [N11, N12, N13,
P11, P12, P13,  |N14, P8, P9, P10,
P14,R10,R11,  |P11, P12, P13,
R12, R13,R14,  |P14, P15 R9, R14,
AB1, AB22 AAT1, AA22, ABT,
AB2, AB21, AB22
NC? — — XP3:27,33,34, |— XP10:C2,C15,  |XP15:B21,C4, C5,
129, 133, 134 C16,C17, D4, D5, |C6,C18,C19, C20,

D6, D7, D16, D17,
E4, E19, W3, W4,
W7, W17, W18,
W19, W20, Y3,
Y15, Y16, AA1,
AA2

C21, D6, D18, E4,
E6, E18, F6, L1,
L19, L20, M1, M2,
M19, M21, N1,
N21, N22, P1, P2,
U5, U6, U17, U18,
V5, V6, V17, V18,
W17, W18, W19,
Y3, Y4,Y5

1. All grounds must be electrically connected at the board level.

2. NC pins should not be connected to any active signals, V¢ or 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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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
L4 PL32A 6 - - PL36A 6 - -
- GNDIO6 6 - - GNDIO6 6 - -
K4 PL33A 6 T - PL37A 6 T -
K5 PL33B 6 C - PL37B 6 C -
N1 PL35A 6 - VREF2_6 PL39A 6 - VREF2_6
N2 PL36B 6 - - PL40B 6 - -
P1 PL37A 6 T® DQS PL41A 6 T8 DQS
P2 PL37B 6 c? - PL41B 6 c? -
- GNDIO6 6 - - GNDIO6 6 - -
L5 PL38A 6 T LLMO_PLLT_FB_A PL42A 6 T LLMO_PLLT_FB_A
M6 PL38B 6 C LLMO_PLLC_FB_A PL42B 6 C LLMO_PLLC_FB_A
M3 PL39A 6 T8 - PL43A 6 T8 -
N3 PL39B 6 c? - PL43B 6 c? -
- GNDIO6 6 - - GNDIO6 6 - -
P4 |SLEEPNYTOE?| - - - SLEEPN'/TOE?| - - -
P3 INITN 5 - - INITN 5 - -
- GNDIO5 5 - - GNDIO5 5 - -
- GNDIO5 5 - - GNDIO5 5 - -
- GNDIO5 5 - - GNDIO5 5 - -
R4 PB11A 5 T - PB15A 5 T -
N5 PB11B 5 C - PB15B 5 C -
P5 PB12A 5 T VREF1_5 PB16A 5 T VREF1_5
- GNDIO5 5 - - GNDIO5 5 - -
R1 PB12B 5 C - PB16B 5 C -
N6 PB13A 5 - - PB17A 5 - -
M7 PB14B 5 - - PB18B 5 - -
R2 PB15A 5 T DQS PB19A 5 T DQS
T2 PB15B 5 C - PB19B 5 C -
R3 PB16A 5 T - PB20A 5 T -
T3 PB16B 5 C - PB20B 5 C -
T4 PB17A 5 T - PB21A 5 T -
R5 PB17B 5 C VREF2_5 PB21B 5 C VREF2_5
N7 PB18A 5 T - PB22A 5 T -
- GNDIO5 5 - - GNDIO5 5 - -
M8 PB18B 5 C - PB22B 5 C -
T5 PB19A 5 T - PB23A 5 T -
P6 PB19B 5 C - PB23B 5 C -
T6 PB20A 5 T - PB24A 5 T -
R6 PB20B 5 C - PB24B 5 C -
P7 PB21A 5 - - PB25A 5 - -
N8 PB22B 5 - - PB26B 5 - -
R7 PB23A 5 T DQS PB27A 5 T DQS
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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
P16 PR37B 3 c? - PR41B 3 c? -
R16 PR37A 3 T8 DQS PR41A 3 T DQS
M15 PR36B 3 - - PR40B 3 - -
N14 PR35A 3 - VREF1_3 PR39A 3 - VREF1_3
- GNDIO3 3 - - GNDIO3 3 - -
M14 PR33B 3 C - PR37B 3 C -
L13 PR33A 3 T - PR37A 3 T -
L15 PR32B 3 c? - PR36B 3 c? -
L14 PR32A 3 T - PR36A 3 T® -
L12 PR30A 3 - - PR34A 3 - -
M16 PR29B 3 C RLMO_PLLC_IN_A PR33B 3 C RLMO_PLLC_IN_A
N16 PR29A 3 T RLMO_PLLT_IN_A PR33A 3 T RLMO_PLLT_IN_A
- GNDIO3 3 - - GNDIO3 3 - -
K14 PR28B 3 c? - PR32B 3 c? -
K15 PR28A 3 T® DQS PR32A 3 T DQS
K12 PR27B 3 - - PR31B 3 - -
K13 PR26A 3 - VREF2_3 PR30A 3 - VREF2_3
L16 PR25B 3 c? - PR29B 3 c? -
K16 PR25A 3 T - PR29A 3 T8 -
- GNDIO3 3 - - GNDIO3 3 - -
J15 PR23B 3 c? - PR27B 3 c? -
J14 PR23A 3 T - PR27A 3 T8 -
J13 GNDP1 - - - GNDP1 - - -
J12 VCCP1 - - - VCCP1 - - -
- GNDIO2 2 - - GNDIO2 2 - -
J16 PR21B 2 C PCLKC2_0 PR21B 2 C PCLKC2_0
H16 PR21A 2 T PCLKT2_0 PR21A 2 T PCLKT2_0
H13 PR20B 2 c? - PR20B 2 c? -
H12 PR20A 2 T8 DQS PR20A 2 T DQS
H15 PR19B 2 - - PR19B 2 - -
H14 PR18A 2 - VREF1_2 PR18A 2 - VREF1_2
- GNDIO2 2 - - GNDIO2 2 - -
G15 PR17B 2 c® - PR17B 2 c® -
G14 PR17A 2 T - PR17A 2 T8 -
G16 PR16B 2 C RUMO_PLLC_IN_A PR16B 2 C RUMO_PLLC_IN_A
F16 PR16A 2 T RUMO_PLLT_IN_A PR16A 2 T RUMO_PLLT_IN_A
G13 PR15B 2 - - PR15B 2 - -
- GNDIO2 2 - - GNDIO2 2 - -
G12 PR12B 2 C - PR12B 2 C -
F13 PR12A 2 T - PR12A 2 T -
B16 PR11B 2 c? - PR11B 2 c? -
Cci6 PR11A 2 T8 DQS PR11A 2 T DQS
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Pinout Information
LatticeXP Family Data Sheet

LFXP10, LFXP15 & LFXP20 Logic Signal Connections: 388 fpBGA

LFXP10 LFXP15 LFXP20
Ball Ball Ball Ball
Number] Function |Bank| Diff. Dual Function Function |Bank| Diff. Dual Function Function |Bank | Diff. Dual Function
F4 PROGRAMN | 7 - - PROGRAMN | 7 - - PROGRAMN | 7 - -
G4 CCLK 7 - - CCLK 7 - - CCLK 7 - -
- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -
D2 PL2A 7 T® - PL6A 7 T® - PL6A 7 T® -
D1 PL2B 7 c? - PL6B 7 cs - PL6B 7 c? -
- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 -
E2 PL3A 7 T | LUMO_PLLT_FB_A PL7A 7 T | LUMO_PLLT_FB_A PL7A 7 T | LUMO_PLLT_FB_A
E3 PL3B 7 C |LUMO_PLLC_FB_A PL7B 7 C |LUMO_PLLC_FB_A PL7B 7 C |LUMO_PLLC_FB_A
F3 PL4A 7 T® - PL8A 7 T® - PL8A 7 T® -
F2 PL4B 7 c? - PL8B 7 cs - PL8B 7 c -
H4 PL5A 7 - - PL9A 7 - - PL9A 7 - -
H3 PL6B 7 - VREF1_7 PL10B 7 - VREF1_7 PL10B 7 - VREF1_7
G3 PL7A 7 T® DQS PL11A 7 T® DQS PL11A 7 T® DQS
G2 PL7B 7 c? - PL11B 7 cs - PL11B 7 c? -
- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -
F1 PL8A 7 T - PL12A 7 T - PL12A 7 T -
E1 PL8B 7 C - PL12B 7 o] - PL12B 7 o] -
J4 PL9A 7 T® - PL13A 7 T® - PL13A 7 T® -
K4 PL9B 7 c? - PL13B 7 cs - PL13B 7 c? -
G1 PL11A 7 T® - PL15A 7 T® - PL15A 7 T® -
H2 PL11B 7 c? - PL15B 7 cs - PL15B 7 c? -
- GNDIO7 7 - GNDIO7 7 - GNDIO7 7 -
J2 PL12A 7 T | LUMO_PLLT_IN_A PL16A 7 T | LUMO_PLLT_IN_A PL16A 7 T | LUMO_PLLT_IN_A
H1 PL12B 7 C | LUMO_PLLC_IN_A PL16B 7 C | LUMO_PLLC_IN_A PL16B 7 C | LUMO_PLLC_IN_A
J1 PL13A 7 T® - PL17A 7 T® - PL17A 7 T® -
K2 PL13B 7 c? - PL17B 7 cs - PL17B 7 c? -
K3 PL14A 7 - VREF2_7 PL18A 7 - VREF2_7 PL18A 7 - VREF2_7
J3 PL15B 7 - - PL19B 7 - - PL19B 7 - -
K1 PL16A 7 T® DQS PL20A 7 T® DQS PL20A 7 T® DQS
- GNDIO7 7 - - GNDIO7 7 - - GNDIO7 7 - -
L2 PL16B 7 c? - PL20B 7 cs - PL20B 7 c? -
L3 PL17A 7 T - PL21A 7 T - PL21A 7 T -
L4 PL17B 7 C - PL21B 7 o] - PL21B 7 o] -
L1 PL18A 7 T® - PL22A 7 T® - PL22A 7 T® -
M1 PL18B 7 c? - PL22B 7 cs - PL22B 7 c? -
M2 VCCPO - - - VCCPO - - - VCCPO - - -
N1 GNDPO - - - GNDPO - - - GNDPO - - -
M3 PL19A 6 T® - PL23A 6 T® - PL27A 6 T® -
M4 PL19B 6 c? - PL23B 6 cs - PL27B 6 c? -
P1 PL20A 6 T PCLKT6_0 PL24A 6 T PCLKT6_0 PL28A 6 T PCLKT6_0
- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -
N2 PL20B 6 C PCLKC6_0 PL24B 6 o] PCLKC6_0 PL28B 6 Cc PCLKC6_0
R1 PL21A 6 T - PL25A 6 T® - PL29A 6 T® -
P2 PL21B 6 c? - PL25B 6 cs - PL29B 6 c® -
N3 PL22A 6 - - PL26A 6 - - PL30A 6 - -
N4 PL23B 6 - VREF1_6 PL27B 6 - VREF1_6 PL31B 6 - VREF1_6
T1 PL24A 6 T® DQS PL28A 6 T® DQS PL32A 6 T® DQS
R2 PL24B 6 c? - PL28B 6 cs - PL32B 6 c® -
- GNDIO6 6 - - GNDIO6 6 - - GNDIO6 6 - -
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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 - -
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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

K11 GND - - - GND - - - GND - - -
K12 GND - - - GND - - - GND - - -
K13 GND - - - GND - - - GND - - -
K14 GND - - - GND - - - GND - - -
K9 GND - - - GND - - - GND - - -
L10 GND - - - GND - - - GND - - -
L11 GND - - - GND - - - GND - - -
L12 GND - - - GND - - - GND - - -
L13 GND - - - GND - - - GND - - -
L14 GND - - - GND - - - GND - - -
L9 GND - - - GND - - - GND - - -
M10 GND - - - GND - - - GND - - -
M11 GND - - - GND - - - GND - - -
M12 GND - - - GND - - - GND - - -
M13 GND - - - GND - - - GND - - -
M14 GND - - - GND - - - GND - - -
M9 GND - - - GND - - - GND - - -
N10 GND - - - GND - - - GND - - -
N11 GND - - - GND - - - GND - - -
N12 GND - - - GND - - - GND - - -
N13 GND - - - GND - - - GND - - -
N14 GND - - - GND - - - GND - - -
N9 GND - - - GND - - - GND - - -
P10 GND - - - GND - - - GND - - -
P11 GND - - - GND - - - GND - - -
P12 GND - - - GND - - - GND - - -
P13 GND - - - GND - - - GND - - -
P14 GND - - - GND - - - GND - - -
P9 GND - - - GND - - - GND - - -
R10 GND - - - GND - - - GND - - -
R11 GND - - - GND - - - GND - - -
R12 GND - - - GND - - - GND - - -
R13 GND - - - GND - - - GND - - -
R14 GND - - - GND - - - GND - - -
H9 VCC - - - VCC - - - VCC - - -
J15 VvCC - - - VCC - - - VCC - - -
J8 VvCC - - - VCC - - - VCC - - -
K15 VvCC - - - VvCC - - - VCC - - -
K8 vCC - - - VCC - - - VCC - - -
L15 VvCC - - - VCC - - - VCC - - -
L8 VCC - - - VCC - - - VCC - - -
M15 VvCC - - - VCC - - - VCC - - -
M8 VCC - - - VCC - - - VCC - - -
N15 VCC - - - VCC - - - VCC - - -
N8 VCC - - - VCC - - - VCC - - -
P15 vCC - - - VvCC - - - VCC - - -
P8 VCC - - - VCC - - - VCC - - -
R9 VCC - - - VCC - - - VCC - - -
G16 VCCAUX - - - VCCAUX - - - VCCAUX - - -
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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

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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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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Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10C-3FN388I 244 1.8/2.5/3.3V -3 fpBGA 388 IND 9.7K
LFXP10C-4FN388lI 244 1.8/2.5/3.3V -4 fpBGA 388 IND 9.7K
LFXP10C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 9.7K
LFXP10C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 9.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15C-3FN484l 300 1.8/2.5/3.3V -3 fpBGA 484 IND 15.5K
LFXP15C-4FN484I 300 1.8/2.5/3.3V -4 fpBGA 484 IND 15.5K
LFXP15C-3FN388I 268 1.8/2.5/3.3V -3 fpBGA 388 IND 15.5K
LFXP15C-4FN388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 15.5K
LFXP15C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 15.5K
LFXP15C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 15.5K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP20C-3FN484I 340 1.8/2.5/3.3V -3 fpBGA 484 IND 19.7K
LFXP20C-4FN484I 340 1.8/2.5/3.3V -4 fpBGA 484 IND 19.7K
LFXP20C-3FN388lI 268 1.8/2.5/3.3V -3 fpBGA 388 IND 19.7K
LFXP20C-4FN388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 19.7K
LFXP20C-3FN256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 19.7K
LFXP20C-4FN256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 19.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3E-3QN208I 136 1.2V -3 PQFP 208 IND 3.1K
LFXP3E-4QN208I 136 1.2V -4 PQFP 208 IND 3.1K
LFXP3E-3TN144| 100 1.2V -3 TQFP 144 IND 3.1K
LFXP3E-4TN144] 100 1.2v -4 TQFP 144 IND 3.1K
LFXP3E-3TN100I 62 1.2V -3 TQFP 100 IND 3.1K
LFXP3E-4TN100I 62 1.2V -4 TQFP 100 IND 3.1K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP6E-3FN256| 188 1.2V -3 fpBGA 256 IND 5.8K
LFXP6E-4FN256| 188 1.2V -4 fpBGA 256 IND 5.8K
LFXP6E-3QN208I 142 1.2V -3 PQFP 208 IND 5.8K
LFXP6E-4QN208I 142 1.2V -4 PQFP 208 IND 5.8K
LFXP6E-3TN144I 100 1.2v -3 TQFP 144 IND 5.8K
LFXPBE-4TN1441 100 1.2v -4 TQFP 144 IND 5.8K




Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP10E-3FN388I 244 1.2V -3 fpBGA 388 IND 9.7K
LFXP10E-4FN388I 244 1.2V -4 fpBGA 388 IND 9.7K
LFXP10E-3FN256I 188 1.2V -3 fpBGA 256 IND 9.7K
LFXP10E-4FN256I 188 1.2V -4 fpBGA 256 IND 9.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3FN484| 300 1.2V -3 fpBGA 484 IND 15.5K
LFXP15E-4FN484| 300 1.2V -4 fpBGA 484 IND 15.5K
LFXP15E-3FN388lI 268 1.2V -3 fpBGA 388 IND 15.5K
LFXP15E-4FN388I 268 1.2V -4 fpBGA 388 IND 15.5K
LFXP15E-3FN256I 188 1.2V -3 fpBGA 256 IND 15.5K
LFXP15E-4FN256I 188 1.2V -4 fpBGA 256 IND 15.5K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP20E-3FN484| 340 1.2V -3 fpBGA 484 IND 19.7K
LFXP20E-4FN484| 340 1.2V -4 fpBGA 484 IND 19.7K
LFXP20E-3FN388I 268 1.2V -3 fpBGA 388 IND 19.7K
LFXP20E-4FN388I 268 1.2V -4 fpBGA 388 IND 19.7K
LFXP20E-3FN256I 188 1.2V -3 fpBGA 256 IND 19.7K
LFXP20E-4FN256I 188 1.2V -4 fpBGA 256 IND 19.7K
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For Further Information
A variety of technical notes for the LatticeXP family are available on the Lattice website at www.latticesemi.com.

* LatticeECP/EC and LatticeXP syslO Usage Guide (TN1056)

* Lattice ispTRACY Usage Guide (TN1054)

 LatticeECP/EC and LatticeXP sysCLOCK PLL Design and Usage Guide (TN1049)

* Memory Usage Guide for LatticeECP/EC and LatticeXP Devices (TN1051)

* LatticeECP/EC and XP DDR Usage Guide (TN1050)

* Power Estimation and Management for LatticeECP/EC and LatticeXP Devices (TN1052)
 LatticeXP sysCONFIG Usage Guide (TN1082)

For further information on interface standards refer to the following web sites:

» JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org
* PCI: www.pcisig.com
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