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The Lattice design tools support the creation of a variety of different size memories. Where appropriate, the soft-
ware will construct these using distributed memory primitives that represent the capabilities of the PFU. Table 2-3
shows the number of Slices required to implement different distributed RAM primitives. Figure 2-4 shows the dis-
tributed memory primitive block diagrams. Dual port memories involve the pairing of two Slices, one Slice functions
as the read-write port. The other companion Slice supports the read-only port. For more information on RAM mode
in LatticeXP devices, please see details of additional technical documentation at the end of this data sheet.

Table 2-3. Number of Slices Required for Implementing Distributed RAM

SPR16x2 DPR16x2
Number of Slices 1 2
Note: SPR = Single Port RAM, DPR = Dual Port RAM

Figure 2-4. Distributed Memory Primitives
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ROM Mode: The ROM mode uses the same principal as the RAM modes, but without the Write port. Pre-loading is
accomplished through the programming interface during configuration.

PFU Modes of Operation
Slices can be combined within a PFU to form larger functions. Table 2-4 tabulates these modes and documents the
functionality possible at the PFU level.
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Table 2-4. PFU Modes of Operation

Logic Ripple RAM' ROM
MUX g or 2-bit Add x 4 SPRlexe x4 ROM16x1 x 8
MU o or 2-bit Sub x 4 SPR1oxe x 2 ROM16x2 x 4
Mox X2 of 2-bit Counter x 4 SPR16x8 x 1 ROM16x4 x 2
MU 1o O 2-bit Comp x 4 ROM16x8 x 1

1. These modes are not available in PFF blocks

Routing

There are many resources provided in the LatticeXP devices to route signals individually or as buses with related
control signals. The routing resources consist of switching circuitry, buffers and metal interconnect (routing) seg-
ments.

The inter-PFU connections are made with x1 (spans two PFU), x2 (spans three PFU) and x6 (spans seven PFU).
The x1 and x2 connections provide fast and efficient connections in horizontal, vertical and diagonal directions. The
x2 and x6 resources are buffered allowing both short and long connections routing between PFUs.

The ispLEVER design tool takes the output of the synthesis tool and places and routes the design. Generally, the
place and route tool is completely automatic, although an interactive routing editor is available to optimize the
design.

Clock Distribution Network
The clock inputs are selected from external 1/O, the sysCLOCK™ PLLs or routing. These clock inputs are fed

through the chip via a clock distribution system.

Primary Clock Sources

LatticeXP devices derive clocks from three primary sources: PLL outputs, dedicated clock inputs and routing. Lat-
ticeXP devices have two to four sysCLOCK PLLs, located on the left and right sides of the device. There are four
dedicated clock inputs, one on each side of the device. Figure 2-5 shows the 20 primary clock sources.
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For more information on the PLL, please see details of additional technical documentation at the end of this data
sheet.

Dynamic Clock Select (DCS)

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

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

Figure 2-13. DCS Waveforms
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sysMEM Memory

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

sysMEM Memory Block

The sysMEM block can implement single port, dual port or pseudo dual port memories. Each block can be used in
a variety of depths and widths as shown in Table 2-6.
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Figure 2-14. 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 2-18. Group of Seven PIOs

- | [ b ] PADA“T

| | bl ] PabBCc’

bl ] PaDA“T
L One PIO Pair

| |
| |
Four Pl ‘
our CS< | l bl ]PaDaT
| |
| |

Figure 2-19. DQS Routing

,,,,,,,,,,,,,,,,,,,,

|
|
| @ PADA “T”
|

I
LVDS Pair i
I

| PaDBC’ |

v Buffer ok
_ bas B |PADA“T

A
o
[}
y
2
<
9
@
]
o,
2

Y 4 PADAT" |
: | @ LVDS Pair |
> | o _JPabBc’ |

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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Table 2-9. Characteristics of Normal, Off and Sleep Modes

Characteristic Normal Off Sleep
SLEEPN Pin High — Low
Static Icc Typical <100mA 0 Typical <100uA
I/O Leakage <10pA <1mA <10pA
Power Supplies VCC/VCCIO/VCCAUX Normal Range Off Normal Range
Logic Operation User Defined Non Operational Non operational
1/0O Operation User Defined Tri-state Tri-state

JTAG and Programming circuitry

Operational

Non-operational

Non-operational

EBR Contents and Registers

Maintained

Non-maintained

Non-maintained

SLEEPN Pin Characteristics

The SLEEPN pin behaves as an LVCMOS input with the voltage standard appropriate to the VCC supply for the
device. This pin also has a weak pull-up typically in the order of 10pA along with a Schmidt trigger and glitch filter
to prevent false triggering. An external pull-up to V¢ is recommended when Sleep Mode is not used to ensure the
device stays in normal operation mode. Typically the device enters Sleep Mode several hundred ns after SLEEPN
is held at a valid low and restarts normal operation as specified in the Sleep Mode Timing table. The AC and DC
specifications portion of this data sheet show a detailed timing diagram.

Configuration and Testing

The following section describes the configuration and testing features of the LatticeXP family of devices.

IEEE 1149.1-Compliant Boundary Scan Testability

All LatticeXP devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant test access
port (TAP). This allows functional testing of the circuit board, on which the device is mounted, through a serial scan
path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to be shifted in
and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test access port
consists of dedicated I/Os: TDI, TDO, TCK and TMS. The test access port has its own supply voltage V¢, and can
operate with LVCMOS3.3, 2.5, 1.8, 1.5 and 1.2 standards.

For more details on boundary scan test, please see information regarding additional technical documentation at
the end of this data sheet.

Device Configuration

All LatticeXP devices contain two possible ports that can be used for device configuration and programming. The
test access port (TAP), which supports serial configuration, and the sysCONFIG port that supports both byte-wide
and serial configuration.

The non-volatile memory in the LatticeXP can be configured in three different modes:

* In sysCONFIG mode via the sysCONFIG port. Note this can also be done in background mode.

* In 1532 mode via the 1149.1 port.

* In background mode via the 1149.1 port. This allows the device to be operated while reprogramming takes
place.

The SRAM configuration memory can be configured in three different ways:

* At power-up via the on-chip non-volatile memory.
* In 1532 mode via the 1149.1 port SRAM direct configuration.
* In sysCONFIG mode via the sysCONFIG port SRAM direct configuration.
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Typical Building Block Function Performance’
Pin-to-Pin Performance (LVCMOS25 12 mA Drive)

Function ‘ -5 Timing ‘ Units

Basic Functions

16-bit decoder 6.1 ns
32-bit decoder 7.3 ns
64-bit decoder 8.2 ns
4:1 MUX 4.9 ns
8:1 MUX 5.3 ns
16:1 MUX 5.7 ns
32:1 MUX 6.3 ns

Register to Register Performance

Function ‘ -5 Timing Units
Basic Functions
16-bit decoder 351 MHz
32-bit decoder 248 MHz
64-bit decoder 237 MHz
4:1 MUX 590 MHz
8:1 MUX 523 MHz
16:1 MUX 434 MHz
32:1 MUX 355 MHz
8-bit adder 343 MHz
16-bit adder 292 MHz
64-bit adder 130 MHz
16-bit counter 388 MHz
32-bit counter 295 MHz
64-bit counter 200 MHz
64-bit accumulator 164 MHz
Embedded Memory Functions
Single Port RAM 256x36 bits 254 MHz
True-Dual Port RAM 512x18 bits 254 MHz
Distributed Memory Functions
16x2 SP RAM 434 MHz
64x2 SP RAM 332 MHz
128x4 SP RAM 235 MHz
32x2 PDP RAM 322 MHz
64x4 PDP RAM 291 MHz

1. These timing numbers were generated using the ispLEVER design tool. Exact performance may vary with design and tool version. The tool
uses internal parameters that have been characterized but are not tested on every device.
Timing v.F0.11
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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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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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LFXP3 Logic Signal Connections: 100 TQFP (Cont.)

Pin Number Pin Function Bank Differential Dual Function
44 GNDIO4 4 - -
45 PB15A 4 T PCLKT4_0
46 PB15B 4 C PCLKC4_0
47 VCCIO4 4 - -
48 PB19A 4 T DQS
49 PB19B 4 C VREF1_4
50 PB24A 4 - VREF2_4
51 PR18B 3 c? -
52 GNDIO3 3 - -
53 PR18A 3 TS -
54 PR15B 3 - VREF1_3
55 PR14A 3 - VREF2_3
56 PR13B 3 C -
57 PR13A 3 T -
58 VCCIOS 3 - -
59 GNDP1 - - -
60 VCCP1 - - -
61 PR9B 2 C PCLKC2_0
62 PR9A 2 T PCLKT2_0
63 PR8B 2 C RUMO_PLLC_IN_A
64 PR8A 2 T RUMO_PLLT_IN_A
65 VCCIO2 2 - -
66 PR6B 2 - VREF1_2
67 PR5A 2 - VREF2_2
68 GNDIO2 2 - -
69 PR3B 2 C RUMO_PLLC_FB_A
70 PR3A 2 T RUMO_PLLT_FB_A
71 VCCAUX - - -
72 TDO - - -
73 VCCJ - - -
74 TDI - - -
75 T™MS - - -
76 TCK - - -
77 VCC - - -
78 PT24A 1 - -
79 PT23A 1 - DO
80 PT22B 1 - D1
81 PT21A 1 - D2
82 VCCIO1 1 - -
83 PT20B 1 - D3
84 GNDIO1 1 - -
85 PT17A 1 - D4
86 PT16A 1 - D5
87 PT15B 1 - D6
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LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP6 LFXP10
Ball Ball Dual Ball Dual
Number Function Bank | Differential Function Function Bank | Differential Function
E16 TDO - - - TDO - - -
D16 VCCJ - - - VCCJ - - -
D14 TDI - - - TDI - - -
Ci14 T™MS - - - T™MS - - -
B14 TCK - - - TCK - - -

- GNDIO1 1 - - GNDIO1 1 - -
A15 PT31B 1 C - PT35B 1 C -
B15 PT31A 1 T - PT35A 1 T -

- GNDIO1 1 - - GNDIO1 1 - -
D12 PT28A 1 - VREF1_1 PT34B 1 C VREF1_1
C11 PT30A 1 T DQS PT34A 1 T DQS
A14 PT29B 1 - - PT33B 1 - -
B13 PT30B 1 C - PT32A 1 - -
F12 PT27B 1 C - PT31B 1 C -
E11 PT27A 1 T - PT31A 1 T -
A13 PT26B 1 C - PT30B 1 C -
C13 PT26A 1 T DO PT30A 1 T DO

- GNDIO1 1 - - GNDIO1 1 - -
Cc10 PT25B 1 C D1 PT29B 1 C D1
E10 PT25A 1 T VREF2_1 PT29A 1 T VREF2_1
A12 PT24B 1 C - PT28B 1 C -
B12 PT24A 1 T D2 PT28A 1 T D2
Cci12 PT23B 1 C D3 PT27B 1 C D3
A1 PT23A 1 T - PT27A 1 T -
B11 PT22B 1 C - PT26B 1 C -
D11 PT22A 1 T DQS PT26A 1 T DQS

- GNDIO1 1 - - GNDIO1 1 - -

B9 PT21B 1 - - PT25B 1 - -
D9 PT20A 1 - D4 PT24A 1 - D4
A10 PT19B 1 C - PT23B 1 C -
B10 PT19A 1 T D5 PT23A 1 T D5
D10 PT18B 1 C D6 PT22B 1 C D6
A9 PT18A 1 T - PT22A 1 T -
C9 PT17B 1 C D7 PT21B 1 C D7
(6F:] PT17A 1 T - PT21A 1 T -

E9 PT16B 0 C BUSY PT20B 0 C BUSY

- GNDIOO 0 - - GNDIOO 0 - -

B8 PT16A 0 T CS1N PT20A 0 T CS1N
A8 PT15B 0 C PCLKCO_0 PT19B 0 C PCLKCO_0
A7 PT15A 0 T PCLKTO_O PT19A 0 T PCLKTO_O
B7 PT14B 0 C - PT18B 0 C -
Cc7 PT14A 0 T DQS PT18A 0 T DQS
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LFXP6 & LFXP10 Logic Signal Connections: 256 fpBGA (Cont.)

LFXP6 LFXP10
Ball Ball Dual Ball Dual
Number Function Bank | Differential Function Function Bank | Differential Function
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 - - VCCIOS 3 - -
K11 VCCIOS 3 - - VCCIO3 3 - -
L10 VCCIO4 4 - - VCCIO4 4 - -
L9 VCCIO4 4 - - VCCIO4 4 - -
L7 VCCIO5 5 - - VCCIO5 5 - -
L8 VCCIO5 5 - - VCCIO5 5 - -
Jé 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 (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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LFXP15 & LFXP20 Logic Signal Connections: 484 fpBGA (Cont.)

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

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

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

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

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

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

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

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

LFXP15 LFXP20
Ball Ball Dual Ball Dual
Number] Function Bank |Differential Function Function Bank |Differential Function
D18 - - - - PT55B 1 C -
E18 - - - - PT55A 1 T -
C19 - - - - PT54B 1 C -
Cc18 - - - - PT54A 1 T -
Cc21 - - - - PT53B 1 C -
- GNDIO1 1 - - GNDIO1 1 - -
B21 - - - - PT53A 1 T -
E17 PT48B 1 C - PT52B 1 C -
E16 PT48A 1 T - PT52A 1 T -
C17 PT47B 1 C - PT51B 1 C -
D17 PT47A 1 T DQS PT51A 1 T DQS
F17 PT46B 1 - - PT50B 1 - -
F16 PT45A 1 - - PT49A 1 - -
C16 PT44B 1 C - PT48B 1 C -
D16 PT44A 1 T - PT48A 1 T -
A20 PT43B 1 C - PT47B 1 C -
- GNDIO1 1 - - GNDIO1 1 - -
B20 PT43A 1 T - PT47A 1 T -
A19 PT42B 1 C - PT46B 1 C -
B19 PT42A 1 T - PT46A 1 T -
C15 PT41B 1 C - PT45B 1 C -
D15 PT41A 1 T - PT45A 1 T -
A18 PT40B 1 C - PT44B 1 C -
B18 PT40A 1 T - PT44A 1 T -
F15 PT39B 1 C VREF1_1 PT43B 1 C VREF1_1
- GNDIO1 1 - - GNDIO1 1 - -
E15 PT39A 1 T DQS PT43A 1 T DQS
A17 PT38B 1 - - PT42B 1 - -
B17 PT37A 1 - - PT41A 1 - -
E14 PT36B 1 C - PT40B 1 C -
F14 PT36A 1 T - PT40A 1 T -
D14 PT35B 1 C - PT39B 1 C -
C14 PT35A 1 T DO PT39A 1 T DO
A16 PT34B 1 C D1 PT38B 1 C D1
B16 PT34A 1 T VREF2_1 PT38A 1 T VREF2_1
A15 PT33B 1 C - PT37B 1 C -
B15 PT33A 1 T D2 PT37A 1 T D2
- GNDIO1 1 - - GNDIO1 1 - -
E13 PT32B 1 C D3 PT36B 1 C D3
D13 PT32A 1 T - PT36A 1 T -
C13 PT31B 1 C - PT35B 1 C -
B13 PT31A 1 T DQS PT35A 1 T DQS
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Ordering Information
Lattice Semiconductor LatticeXP Family Data Sheet

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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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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Industrial (Cont.)

Part Number 1/0s Voltage Grade Package Pins Temp. LUTs
LFXP15E-3F484| 300 1.2V -3 fpBGA 484 IND 15.5K
LFXP15E-4F4841 300 1.2V -4 fpBGA 484 IND 15.5K
LFXP15E-3F388I 268 1.2V -3 fpBGA 388 IND 15.5K
LFXP15E-4F388lI 268 1.2V -4 fpBGA 388 IND 15.5K
LFXP15E-3F256I 188 1.2V -3 fpBGA 256 IND 15.5K
LFXP15E-4F256I 188 1.2V -4 fpBGA 256 IND 15.5K

Part Number I/0s Voltage Grade Package Pins Temp. LUTs
LFXP20E-3F484I 340 1.2V -3 fpBGA 484 IND 19.7K
LFXP20E-4F484| 340 1.2V -4 fpBGA 484 IND 19.7K
LFXP20E-3F388I 268 1.2V -3 fpBGA 388 IND 19.7K
LFXP20E-4F388I 268 1.2V -4 fpBGA 388 IND 19.7K
LFXP20E-3F256I 188 1.2V -3 fpBGA 256 IND 19.7K
LFXP20E-4F256I 188 1.2V -4 fpBGA 256 IND 19.7K
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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




Revision History

Lattice Semiconductor LatticeXP Family Data Sheet
Date Version Section Change Summary

September 2005 03.0 DC and Switching Updated Typical Building Block Function Performance timing numbers.
(cont.) (cont.) | Characteristics (cont.)

Updated External Switching Characteristics timing numbers.
Updated Internal Timing Parameters.
Updated LatticeXP Family timing adders.

Updated LatticeXP "C" Sleep Mode timing numbers.
Updated JTAG Port Timing numbers.

Pinout Information  |Added clarification to SLEEPN and TOE description.
Clarification of dedicated LVDS outputs.

Supplemental Updated list of technical notes.
Information
September 2005| 03.1 Pinout Information  |Power Supply and NC Connections table corrected VCCP1 pin number
for 208 PQFP.
December 2005 04.0 Introduction Moved data sheet from Advance to Final.
Architecture Added clarification to Typical I/O Behavior During Power-up section.

DC and Switching  |Added clarification to Recommended Operating Conditions.
Characteristics

Updated timing numbers.

Pinout Information  |Updated Signal Descriptions table.
Added clarification to Differential I/O Per Bank.
Updated Differential dedicated LVDS output support.

Ordering Information |Added 208 PQFP lead-free package and ordering part numbers.

February 2006 04.1 Pinout Information  |Corrected description of Signal Names VREF1(x) and VREF2(x).
March 2006 04.2 DC and Switching  |Corrected condition for IIL and IIH.
Characteristics
March 2006 04.3 DC and Switching  [Added clarification to Recommended Operating Conditions for
Characteristics VCCAUX.
April 2006 04.4 Pinout Information = |Removed Bank designator "5" from SLEEPN/TOE ball function.
May 2006 04.5 DC and Switching  [Added footnote 2 regarding threshold level for PROGRAMN to sysCON-
Characteristics FIG Port Timing Specifications table.
June 2006 04.6 DC and Switching  |Corrected LVDS25E Output Termination Example.
Characteristics
August 2006 04.7 Architecture Added clarification to Typical /O Behavior During Power-Up section.

Added clarification to Left and Right syslO Buffer Pair section.

DC and Switching  [Changes to LVDS25E Output Termination Example diagram.

Characteristics
December 2006 04.8 Architecture EBR Asynchronous Reset section added.
February 2007 04.9 Architecture Updated EBR Asynchronous Reset section.
July 2007 05.0 Introduction Updated LatticeXP Family Selection Guide table.
Architecture Updated Typical /O Behavior During Power-up text section.

DC and Switching  |Updated syslO Single-Ended DC Electrical Characteristics table. Split
Characteristics out LVCMOS 1.2 by supply voltage.

November 2007 05.1 DC and Switching  |Added JTAG Port Timing Waveforms diagram.
Characteristics
Pinout Information  |Added Thermal Management text section.
Supplemental Updated title list.
Information
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