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Figure 2-1. LatticeXP Top Level Block Diagram
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PFU and PFF Blocks

The core of the LatticeXP devices consists of PFU and PFF blocks. The PFUs can be programmed to perform
Logic, Arithmetic, Distributed RAM and Distributed ROM functions. PFF blocks can be programmed to perform
Logic, Arithmetic and ROM functions. Except where necessary, the remainder of the data sheet will use the term
PFU to refer to both PFU and PFF blocks.

Each PFU block consists of four interconnected slices, numbered 0-3 as shown in Figure 2-2. All the interconnec-
tions to and from PFU blocks are from routing. There are 53 inputs and 25 outputs associated with each PFU block.

Figure 2-2. PFU Diagram
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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 2-18. Group of Seven PIOs
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Figure 2-19. DQS Routing
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PIO

The PIO contains four blocks: an input register block, output register block, tristate register block and a control logic
block. These blocks contain registers for both single data rate (SDR) and double data rate (DDR) operation along
with the necessary clock and selection logic. Programmable delay lines used to shift incoming clock and data sig-
nals are also included in these blocks.

Input Register Block
The input register block contains delay elements and registers that can be used to condition signals before they are
passed to the device core. Figure 2-20 shows the diagram of the input register block.

Input signals are fed from the syslO buffer to the input register block (as signal DI). If desired the input signal can
bypass the register and delay elements and be used directly as a combinatorial signal (INDD), a clock (INCK) and
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Figure 2-23. Output Register Block
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Figure 2-24. ODDRXB Primitive
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Tristate Register Block

The tristate register block provides the ability to register tri-state control signals from the core of the device before
they are passed to the syslO buffers. The block contains a register for SDR operation and an additional latch for
DDR operation. Figure 2-25 shows the diagram of the Tristate Register Block.

In SDR mode, ONEG1 feeds one of the flip-flops that then feeds the output. The flip-flop can be configured a D-
type or latch. In DDR mode, ONEGH1 is fed into one register on the positive edge of the clock and OPOS1 is
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (DO).
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Figure 2-26. DQS Local Bus
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Figure 2-27. DLL Calibration Bus and DQS/DQS Transition Distribution
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syslO Differential Electrical Characteristics

LVDS
Over Recommended Operating Conditions
Parameter
Symbol Parameter Description Test Conditions Min. Typ. Max. Units
Vine Vinm | Input Voltage 0 — 2.4 \
VTHD Differential Input Threshold +/-100 — — mV
100mV < V1yp V1Hp/2 1.2 1.8 Vv
Vem Input Common Mode Voltage 200mV < Vyp V1Hp/2 1.2 1.9 \
350mV < Vrhp Vrhp/2 1.2 2.0 Vv
N Input current Power on or power off — — +/-10 HA
VoH Output high voltage for Vop or Vop  |Rt = 100 ohms — 1.38 1.60 \
VoL Output low voltage for Vgop or Vo)y  |Rt = 100 ohms 0.9V 1.03 — \
Vobp Output voltage differential (Vop - Vowm), Rt = 100 ohms 250 350 450 mvV
AVop gcvange in Vop between high and _ _ 50 mv
Vos Output voltage offset (Vop - Vom)/2, Rr =100 ohms | 1.125 1.25 1.375 \'
AVog Change in Vog between H and L — — 50 mV
losp Output short circuit current \S/%’HESV Driver outputs — — 6 mA
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LatticeXP Internal Timing Parameters' (Continued)

Over Recommended Operating Conditions

-5 -4 -3
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
Reset To Output Delay Time from EBR Output . . .
trsTo_EBR Register 1.61 1.94 2.32 ns
PLL Parameters
tRsTREC Reset Recovery to Rising Clock 1.00 — 1.00 — 1.00 — ns
trsTsu Reset Signal Setup Time 1.00 — 1.00 — 1.00 — ns

1. Internal parameters are characterized but not tested on every device.

Timing v.F0.11
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Figure 3-10. Read Before Write (SP Read/Write on Port A, Input Registers Only)
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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 3-11. Write Through (SP Read/Write On Port A, Input Registers Only)
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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.
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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: 144 TQFP

Pin LFXP3 LFXP6
Number | Pin Function Bank |Differential Dual Function Pin Function Bank |Differential Dual Function
1 PROGRAMN 7 - - PROGRAMN 7 - -
2 CCLK 7 - - CCLK 7 - -
3 GND - - - GND - - -
4 PL2A 7 T8 - PL2A 7 T8 -
5 PL2B 7 c? - PL2B 7 c? -
6 PL3A 7 T LUMO_PLLT_FB_A PL3A 7 T LUMO_PLLT_FB_A
7 PL3B 7 C LUMO_PLLC_FB_A PL3B 7 C LUMO_PLLC_FB_A
8 VCCIO7 7 - - VCCIO7 7 - -
9 PL5A 7 - VREF1_7 PL5A 7 - VREF1_7
10 PL6B 7 - VREF2_7 PL6B 7 - VREF2_7
11 GNDIO7 7 - - GNDIO7 7 - -
12 PL7A 7 T3 DQS PL7A 7 T DQS
13 PL7B 7 c? - PL7B 7 c? -
14 VCC - - - VCC - - -
15 PL8A 7 T LUMO_PLLT_IN_A PL8A 7 T LUMO_PLLT_IN_A
16 PL8B 7 C LUMO_PLLC_IN_A PL8B 7 C LUMO_PLLC_IN_A
17 PL9A 7 T? - PL9A 7 T? -
18 PL9B 7 c? - PL9B 7 c? -
19 VCCPO - - - VCCPO - - -
20 GNDPO - - - GNDPO - - -
21 VCCIO6 6 - - VCCIO6 6 - -
22 PL11A 6 T® - PL16A 6 T® -
23 PL11B 6 c? - PL16B 6 c? -
24 PL12A 6 T PCLKT6_0 PL17A 6 T PCLKT6_0
25 PL12B 6 C PCLKC6_0 PL17B 6 C PCLKC6_0
26 PL13A 6 T3 - PL18A 6 T8 -
27 PL13B 6 c® - PL18B 6 c? -
28 GNDIO6 6 - - GNDIO6 6 - -
29 PL14A 6 - VREF1_6 PL22A 6 - VREF1_6
30 PL15B 6 - VREF2_6 PL23B 6 - VREF2_6
31 PL16A 6 T DQS PL24A 6 T DQs
32 PL16B 6 c® - PL24B 6 c® -
33 PL17A 6 - - PL25A 6 - -
34 PL18A 6 T? - PL26A 6 T? -
35 PL18B 6 c? - PL26B 6 c? -
36 VCCAUX - - - VCCAUX - - -
37 SLEEPN'/TOE? - - - SLEEPN'/TOE? - - -
38 INITN 5 - - INITN 5 - -
39 VCC - - - VCC - - -
40 PB2B 5 - VREF1_5 PB5B 5 - VREF1_5
41 PB5B 5 - VREF2_5 PB8B 5 - VREF2_5
42 PB7A 5 T - PB10A 5 T -
43 PB7B 5 C - PB10B 5 C -
44 GNDIO5 5 - - GNDIO5 5 - -
45 PB9A 5 - - PB12A 5 - -
46 PB10B 5 - - PB13B 5 - -
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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
- 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

L7 VCCIO5 5 - - VCCIO5 5 - -

L8 VCCIO5 5 - - VCCIO5 5 - -

J6 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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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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Thermal Management

Thermal management is recommended as part of any sound FPGA design methodology. To assess the thermal
characteristics of a system, Lattice specifies a maximum allowable junction temperature in all device data sheets.
Designers must complete a thermal analysis of their specific design to ensure that the device and package do not
exceed the junction temperature limits. Refer to the Thermal Management document to find the device/package
specific thermal values.

For Further Information

For further information regarding Thermal Management, refer to the following located on the Lattice website at
www.latticesemi.com.

* Thermal Management document
» Technical Note TN1052 - Power Estimation and Management for LatticeECP/EC and LatticeXP Devices

* Power Calculator tool included with Lattice’s ispLEVER design tool, or as a standalone download from
www.latticesemi.com/software
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Part Number Description
LFXP XX X =X XXXXXX X

Device Family J L Grade
LatticeXP FPGA C = Commercial
| = Industrial
Logic Capacity
3KLUTs =3 Package
6K LUTs =6 T100 = 100-pin TQFP
10K LUTs =10 T144 = 144-pin TQFP
15K LUTs = 15 Q208 = 208-pin PQFP
20K LUTs =20 F256 = 256-ball fpBGA
F388 = 388-ball fpBGA
Supply Voltage F484 = 484-ball fpBGA
C =1.8V/2.5V/3.3V

TN100 = 100-pin Lead-free TQFP
TN144 = 144-pin Lead-free TQFP
Note: Parts dual marked per table below. QNZ208 = 208-pin Lead-free PQFP
FN256 = 256-ball Lead-free fpBGA
FN388 = 388-ball Lead-free fpBGA
FN484 = 484-ball Lead-free fpBGA

E=1.2V

Speed
3 = Slowest
4
5 = Fastest

Ordering Information (Contact Factory for Specific Device Availability)

Note:pLatticeXP devices are dual marked. For example, the commercial speed grade LFXP10E-4F256C is also
marked with industrial grade -3I (LFXP10E-3F256l). The commercial grade is one speed grade faster than the
associated dual mark industrial grade. The slowest commercial speed grade does not have industrial markings.
The markings appear as follows:

LFXP10E-
4F256C-3I

Datecode

© 2005 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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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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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

© 2007 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand
or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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Revision History

Date Version Section Change Summary
February 2005 01.0 — Initial release.
April 2005 01.1 Architecture EBR memory support section updated with clarification.
May 2005 01.2 Introduction Added TransFR Reconfiguration to Features section.
Architecture Added TransFR section.
June 2005 01.3 Pinout Information | Added pinout information for LFXP3, LFXP6, LFXP15 and LFXP20.
July 2005 02.0 Introduction Updated XP6, XP15 and XP20 EBR SRAM Bits and Block numbers.
Architecture Updated Per Quadrant Primary Clock Selection figure.
Added Typical I/O Behavior During Power-up section.
Updated Device Configuration section under Configuration and Testing.
DC and Switching |Clarified Hot Socketing Specification
Characteristics  [(jyqated Supply Current (Standby) Table
Updated Initialization Supply Current Table
Added Programming and Erase Flash Supply Current table
Added LVDS Emulation section. Updated LVDS25E Output Termination
Example figure and LVDS25E DC Conditions table.
Updated Differential LVPECL diagram and LVPECL DC Conditions
table.
Deleted 5V Tolerant Input Buffer section. Updated RSDS figure and
RSDS DC Conditions table.
Updated sysCONFIG Port Timing Specifications
Updated JTAG Port Timing Specifications. Added Flash Download
Time table.
Pinout Information  |Updated Signal Descriptions table.
Updated Logic Signal Connections Dual Function column.
Ordering Information |Added lead-free ordering part numbers.
July 2005 02.1 DC and Switching  |Clarification of Flash Programming Junction Temperature
Characteristics
August 2005 02.2 Introduction Added Sleep Mode feature.
Architecture Added Sleep Mode section.
DC and Switching  |Added Sleep Mode Supply Current Table
Characteristics Added Sleep Mode Timing section
Pinout Information  |Added SLEEPN and TOE signal names, descriptions and footnotes.
Added SLEEPN and TOE to pinout information and footnotes.
Added footnote 3 to Logic Signal Connections tables for clarification on
emulated LVDS output.
September 2005| 03.0 Architecture Added clarification of PCI clamp.
Added clarification to SLEEPN Pin Characteristics section.
DC and Switching DC Characteristics, added footnote 4 for clarification. Updated Supply
Characteristics Current (Sleep Mode), Supply Current (Standby), Initialization Supply
Current, and Programming and Erase Flash Supply Current typical
numbers.
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