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Figure 2-6. Secondary Clock Sources
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Clock Routing

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

Figure 2-7. Per Quadrant Primary Clock Selection
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1. Smaller devices have fewer PLL related lines.
2. Dynamic clock select.
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Figure 2-14. sysMEM Memory Primitives
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Pseudo-Dual Port RAM

The EBR memory supports three forms of write behavior for single port or dual port operation:

1. Normal — data on the output appears only during read cycle. During a write cycle, the data (at the current
address) does not appear on the output. This mode is supported for all data widths.

2. Write Through -pa copy of the input data appears at the output of the same port during a write cycle.pThis
mode is supported for all data widths.

3. Read-Before-Write — when new data is being written, the old content of the address appears at the output.
This mode is supported for x9, x18 and x36 data widths.

Memory Core Reset

The memory array in the EBR utilizes latches at the A and B output ports. These latches can be reset asynchro-
nously. RSTA and RSTB are local signals, which reset the output latches associated with Port A and Port B respec-
tively. The Global Reset (GSRN) signal resets both ports. The output data latches and associated resets for both
ports are as shown in Figure 2-15.
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Figure 2-15. Memory Core Reset
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Programmable Disable

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

EBR Asynchronous Reset

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

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

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

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

Programmabile I/O Cells (PICs)

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

Supply Voltage Ve .+« o v oo o v
Supply Voltage Veep -+ - v oo e v
Supply Voltage Vocaux -« -« - v - - -
Supply Voltage Vegy oo v oo ov v
Output Supply Voltage Veeio - - - - - -
I/O Tristate Voltage Applied® . ... ...

Dedicated Input Voltage Applied °

Storage Temperature (Ambient) . . ..

Junction Temp. (Tj) ..............

XPE (1.2V) XPC (1.8V/2.5V/3.3V)

.......... -05t01.32V...............-05103.75V
.......... -05t01.32V...............-05103.75V
.......... 0510375V ...............-05103.75V
.......... 0510375V ...............-05103.75V
.......... 0510375V ...............-05103.75V
.......... 0510375V ...............-05103.75V
.......... 0510375V ...............-0.5t04.25V
.......... 6510 150°C .. .............-6510 150°C
............ +125°C .. ... +125°C

1. Stress above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional operation of the
device at these or any other conditions outside of those indicated in the operational sections of this specification is not implied.

. All voltages referenced to GND.

abrowdD

. Compliance with the Lattice Thermal Management document is required.

. All chip grounds are connected together to a common package GND plane.
. Overshoot and undershoot of -2V to (V|ymax + 2) volts is permitted for a duration of <20ns.

Recommended Operating Conditions?®

Symbol Parameter Min. Max. Units

v Core Supply Voltage for 1.2V Devices 1.14 1.26 \

cc Core Supply Voltage for 1.8V/2.5V/3.3V Devices 1.71 3.465 \Y
vV Supply Voltage for PLL for 1.2V Devices 1.14 1.26 \

cep Supply Voltage for PLL for 1.8V/2.5V/3.3V Devices 1.71 3.465 Vv
Vecaux”® Auxiliary Supply Voltage 3.135 3.465 \
Veeio"? I/O Driver Supply Voltage 1.14 3.465 Y
Vees! Supply Voltage for IEEE 1149.1 Test Access Port 1.14 3.465 \
tycom Junction Temperature, Commercial Operation 0 85 C
tyiND Junction Temperature, Industrial Operation -40 100 C
tyrLasHCom  |Junction Temperature, Flash Programming, Commercial 0 85 Cc
tyrLasHIND  |Junction Temperature, Flash Programming, Industrial 0 85 C

1.

2.

If Voeio of Vegy is set to 3.3V, they must be connected to the same power supply as Vecaux. For the XPE devices (1.2V V), if Vegio or

Vg is set to 1.2V, they must be connected to the same power supply as Vgc.
See recommended voltages by I/0 standard in subsequent table.

3. The system designer must ensure that the FPGA design stays within the specified junction temperature and package thermal capabilities of
the device based on the expected operating frequency, activity factor and environment conditions of the system.
4. Vgcaux ramp rate must not exceed 30mV/us during power up when transitioning between 0V and 3.3V.

© 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.

www.latticesemi.com
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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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Flash Download Time

Symbol Parameter Min. Typ. Max. Units
LFXP3 — 1.1 1.7 ms

PROGRAMN Low-to-  |-FXP6 — 14 2.0 ms
tREFRESH High. Transition to Done |LFXP10 — 0.9 1.5 ms

High. LFXP15 — 14 17 ms

LFXP20 — 1.3 1.9 ms
JTAG Port Timing Specifications
Over Recommended Operating Conditions
Symbol Parameter Min. Max. Units

fmax — 25 MHz
tgTcp TCK [BSCAN] clock pulse width 40 — ns
tsTCPH TCK [BSCAN] clock pulse width high 20 — ns
teTCPL TCK [BSCAN] clock pulse width low 20 — ns
taTs TCK [BSCAN] setup time 10 — ns
tgTH TCK [BSCAN] hold time 8 — ns
tBTRF TCK [BSCAN] rise/fall time 50 — ns
taTco TAP controller falling edge of clock to valid output — 10 ns
tsTcopis TAP controller falling edge of clock to valid disable — 10 ns
tBTCOEN TAP controller falling edge of clock to valid enable — 10 ns
taTCRS BSCAN test capture register setup time 8 — ns
teTCRH BSCAN test capture register hold time 25 — ns
tsuTtco BSCAN test update register, falling edge of clock to valid output — 25 ns
tsTUODIS BSCAN test update register, falling edge of clock to valid disable — 25 ns
tBTUPOEN BSCAN test update register, falling edge of clock to valid enable — 25 ns
Timing v.F0.11

Figure 3-12. JTAG Port Timing Waveforms
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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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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

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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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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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
A7 PT13A 0 T DI PT18A 0 T DI PT22A 0 T DI
B7 PT12B 0 C - PT17B 0 o] - PT21B 0 o] -
C6 PT12A 0 T CSN PT17A 0 T CSN PT21A 0 T CSN
C10 PT11B 0 C - PT16B 0 o] - PT20B 0 o] -
Cc9 PT11A 0 T - PT16A 0 T - PT20A 0 T -
A6 PT10B 0 C VREF2_0 PT15B 0 o] VREF2_0 PT19B 0 o] VREF2_0
B6 PT10A 0 T DQS PT15A 0 T DQS PT19A 0 T DQS
A5 PT9B 0 - PT14B 0 - - PT18B 0 - -
B5 PT8A 0 - - PT13A 0 - - PT17A 0 - -
- GNDIOO 0 - GNDIOO 0 - - GNDIOO 0 - -
C5 PT7B 0 C - PT12B 0 o] - PT16B 0 o] -
A4 PT7A 0 T - PT12A 0 T - PT16A 0 T -
D9 PT6B 0 C - PT11B 0 o] - PT15B 0 o] -
D8 PT6A 0 T - PT11A 0 T - PT15A 0 T -
B4 PT5B 0 C - PT10B 0 o] - PT14B 0 o] -
A2 PT5A 0 T - PT10A 0 T - PT14A 0 T -
A3 PT4B 0 C - PT9B 0 o] - PT13B 0 o] -
B3 PT4A 0 T - PT9A 0 T - PT13A 0 T -
C4 PT3B 0 C - PT8B 0 o] - PT12B 0 o] -
C3 PT3A 0 T - PT8A 0 T - PT12A 0 T -
- GNDIOO 0 - - GNDIOO 0 - - GNDIOO 0 - -
c2 - - - - PT7B 0 o] - PT11B 0 o] -
D3 PT2A 0 - PT7A 0 T DQS PT11A 0 T DQS
D7 - - - - PT6B 0 - - PT10B 0 - -
D6 - - - - PT5A 0 - - PT9A 0 - -
E4 - - - - PT4B 0 o] - PT8B 0 o] -
D4 - - - - PT4A 0 T - PT8A 0 T -
D5 - - - - PT3B 0 - - PT7B 0 - -
- GNDIOO 0 - - GNDIOO 0 - - GNDIOO 0 - -
- GNDIOO 0 - - GNDIOO 0 - GNDIOO 0 -
C1 CFGO 0 - - CFGO 0 - - CFGO 0 - -
B2 CFG1 0 - - CFG1 0 - - CFG1 0 - -
B1 DONE 0 - - DONE 0 - - DONE 0 - -
Al GND - - - GND - - - GND - - -
A22 GND - - - GND - - - GND - - -
AB1 GND - - - GND - - - GND - - -
AB22 GND - - - GND - - - GND - - -
H10 GND - - - GND - - - GND - - -
H11 GND - - - GND - - - GND - - -
H12 GND - - - GND - - - GND - - -
H13 GND - - - GND - - - GND - - -
H14 GND - - - GND - - - GND - - -
J10 GND - - - GND - - - GND - - -
J11 GND - - - GND - - - GND - - -
J12 GND - - - GND - - - GND - - -
J13 GND - - - GND - - - GND - - -
J14 GND - - - GND - - - GND - - -
J9 GND - - - GND - - - GND - - -
K10 GND - - - GND - - - GND - - -
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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
J15 GND - - - GND - - -
J8 GND - - - GND - - -
J9 GND - - - GND - - -
K10 GND - - - GND - - -
K11 GND - - - GND - - -
K12 GND - - - GND - - -
K13 GND - - - GND - - -
K14 GND - - - GND - - -
K9 GND - - - GND - - -
L10 GND - - - GND - - -
L11 GND - - - GND - - -
L12 GND - - - GND - - -
L13 GND - - - GND - - -
L14 GND - - - GND - - -
L9 GND - - - GND - - -
M10 GND - - - GND - - -
M11 GND - - - GND - - -
M12 GND - - - GND - - -
M13 GND - - - GND - - -
M14 GND - - - GND - - -
M9 GND - - - GND - - -
N10 GND - - - GND - - -
N11 GND - - - GND - - -
N12 GND - - - GND - - -
N13 GND - - - GND - - -
N14 GND - - - GND - - -
N9 GND - - - GND - - -
P10 GND - - - GND - - -
P11 GND - - - GND - - -
P12 GND - - - GND - - -
P13 GND - - - GND - - -
P14 GND - - - GND - - -
P15 GND - - - GND - - -
P8 GND - - - GND - - -
P9 GND - - - GND - - -
R14 GND - - - GND - - -
R9 GND - - - GND - - -
F10 VCC - - - VCC - - -
F13 VCC - - - VCC - - -
G10 VCC - - - VCC - - -
G13 VCC - - - VCC - - -
G14 VCC - - - VCC - - -
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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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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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Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15C-3F484I 300 1.8/2.5/3.3V -3 fpBGA 484 IND 15.5K
LFXP15C-4F484I 300 1.8/2.5/3.3V -4 fpBGA 484 IND 15.5K
LFXP15C-3F388lI 268 1.8/2.5/3.3V -3 fpBGA 388 IND 15.5K
LFXP15C-4F388I 268 1.8/2.5/3.3V -4 fpBGA 388 IND 15.5K
LFXP15C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 15.5K
LFXP15C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 15.5K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP20C-3F484l 340 1.8/2.5/3.3V -3 fpBGA 484 IND 19.7K
LFXP20C-4F484I 340 1.8/2.5/3.3V -4 fpBGA 484 IND 19.7K
LFXP20C-3F388I 268 1.8/2.5/3.3V -3 fpBGA 388 IND 19.7K
LFXP20C-4F388lI 268 1.8/2.5/3.3V -4 fpBGA 388 IND 19.7K
LFXP20C-3F256I 188 1.8/2.5/3.3V -3 fpBGA 256 IND 19.7K
LFXP20C-4F256I 188 1.8/2.5/3.3V -4 fpBGA 256 IND 19.7K

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP3E-3Q208I 136 1.2V -3 PQFP 208 IND 3.1K
LFXP3E-4Q208I 136 1.2V -4 PQFP 208 IND 3.1K
LFXP3E-3T144I 100 1.2V -3 TQFP 144 IND 3.1K
LFXP3E-4T144I 100 1.2V -4 TQFP 144 IND 3.1K
LFXP3E-3T100I 62 1.2V -3 TQFP 100 IND 3.1K
LFXP3E-4T100I 62 1.2V -4 TQFP 100 IND 3.1K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP6E-3F256I 188 1.2V -3 fpBGA 256 IND 5.8K
LFXP6E-4F256I 188 1.2V -4 fpBGA 256 IND 5.8K
LFXP6E-3Q208I 142 1.2V -3 PQFP 208 IND 5.8K
LFXP6E-4Q208I 142 1.2V -4 PQFP 208 IND 5.8K
LFXP6E-3T144I 100 1.2V -3 TQFP 144 IND 5.8K
LFXP6E-4T144I 100 1.2V -4 TQFP 144 IND 5.8K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP10E-3F388I 244 1.2V -3 fpBGA 388 IND 9.7K
LFXP10E-4F388I 244 1.2V -4 fpBGA 388 IND 9.7K
LFXP10E-3F256I 188 1.2V -3 fpBGA 256 IND 9.7K
LFXP10E-4F256I 188 1.2V -4 fpBGA 256 IND 9.7K
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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

© 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.

www.latticesemi.com 6-1 DS1001 Further Information_01.3



== nn s CoOrporation

= attice

mmmmE® Samjconductor

LatticeXP Family Data Sheet
Revision History

November 2007

Data Sheet DS1001

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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