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Introduction
February 2012 Data Sheet DS1009
Features B Flexible I/0 Buffer
. ) * syslO™ buffer supports:
W flexiFLASH™ Architecture — LVCMOS 33/25/18/15/12; LVTTL
® Instant-on — SSTL 33/25/18 class |, Il
* Infinitely reconfigurable — HSTL15 class I; HSTL18 class |, Il
* Single chip — PCI
* FlashBAK™ technology — LVDS, Bus-LVDS, MLVDS, LVPECL, RSDS
* Serial TAG memory B Pre-engineered Source Synchronous
* Design security Interfaces
B Live Update Technology « DDR/ DDR?2 interfaces up to 200 MHz
* TransFR™ technology  7:1 LVDS interfaces support display applications
 Secure updates with 128 bit AES encryption o XGMII
* Dual-boot with external SPI m Density And Package Options
® sysDSP™ Block * 5k to 40k LUT4s, 86 to 540 1/Os
* Three to eight blocks for high performance * csBGA, TQFP, PQFP, #fBGA and foBGA packages
Multiply and Accumulate » Density migration supported
* 1210 32 18x18 multipliers - m Flexible Device Configuration
* Each block supports one 36x36 multiplier or four « SPI (master and slave) Boot Flash Interface
18x18 or eight 9x9 multipliers « Dual Boot Image supported
B Embedded and Distributed Memory * Soft Error Detect (SED) macro embedded
* Up to 885 Kbits sysMEM™ EBR m System Level Support
* Up to 83 Kbits Distributed RAM « IEEE 1149.1 and IEEE 1532 Compliant
® sysCLOCK™ PLLs » On-chip oscillator for initialization & general use
* Up to four analog PLLs per device « Devices operate with 1.2V power supply
* Clock multiply, divide and phase shifting
Table 1-1. LatticeXP2 Family Selection Guide
Device XP2-5 XP2-8 XP2-17 XP2-30 XP2-40
LUTSs (K) 5 8 17 29 40
Distributed RAM (KBits) 10 18 35 56 83
EBR SRAM (KBits) 166 221 276 387 885
EBR SRAM Blocks 9 12 15 21 48
sysDSP Blocks 3 4 5 7 8
18 x 18 Multipliers 12 16 20 28 32
V¢ Voltage 1.2 1.2 1.2 1.2 1.2
GPLL 2 2 4 4 4
Max Available I/O 172 201 358 472 540
Packages and I/O Combinations
132-Ball csBGA (8 x 8 mm) 86 86
144-Pin TQFP (20 x 20 mm) 100 100
208-Pin PQFP (28 x 28 mm) 146 146 146
256-Ball ftBGA (17 x17 mm) 172 201 201 201
484-Ball fpBGA (23 x 23 mm) 358 363 363
672-Ball fpBGA (27 x 27 mm) 472 540

© 2012 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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Figure 2-6. Primary Clock Sources for XP2-17
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Note: This diagram shows sources for the XP2-17 device. Smaller LatticeXP2 devices have two GPLLs.

2-9



= L ATTICE Architecture

LatticeXP2 Family Data Sheet

Figure 2-12. Secondary Clock Selection
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Slice Clock Selection

Figure 2-13 shows the clock selections and Figure 2-14 shows the control selections for Slice0 through Slice2. All
the primary clocks and the four secondary clocks are routed to this clock selection mux. Other signals, via routing,
can be used as clock inputs to the slices. Slice controls are generated from the secondary clocks or other signals
connected via routing.

If none of the signals are selected for both clock and control, then the default value of the mux output is 1. Slice 3
does not have any registers; therefore it does not have the clock or control muxes.

Figure 2-13. Slice0 through Slice2 Clock Selection
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* In the ‘Signed/Unsigned’ options the operands can be switched between signed and unsigned on every cycle.
¢ In the ‘Add/Sub’ option the Accumulator can be switched between addition and subtraction on every cycle.
e The loading of operands can switch between parallel and serial operations.

MULT sysDSP Element

This multiplier element implements a multiply with no addition or accumulator nodes. The two operands, A and B,

are multiplied and the result is available at the output. The user can enable the input/output and pipeline registers.
Figure 2-20 shows the MULT sysDSP element.

Figure 2-20. MULT sysDSP Element
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MULTADDSUBSUM sysDSP Element

In this case, the operands A0 and BO are multiplied and the result is added/subtracted with the result of the multi-
plier operation of operands A1 and B1. Additionally the operands A2 and B2 are multiplied and the result is added/
subtracted with the result of the multiplier operation of operands A3 and B3. The result of both addition/subtraction
are added in a summation block. The user can enable the input, output and pipeline registers. Figure 2-23 shows
the MULTADDSUBSUM sysDSP element.

Figure 2-23. MULTADDSUBSUM
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Clock, Clock Enable and Reset Resources

Global Clock, Clock Enable (CE) and Reset (RST) signals from routing are available to every DSP block. From four
clock sources (CLKO, CLK1, CLK2, CLK3) one clock is selected for each input register, pipeline register and output

2-23
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Table 2-11. PIO Signal List

Name Type Description
CE Control from the core Clock enables for input and output block flip-flops
CLK Control from the core System clocks for input and output blocks
ECLK1, ECLK2 Control from the core Fast edge clocks
LSR Control from the core Local Set/Reset
GSRN Control from routing Global Set/Reset (active low)
INCK? Input to the core Input to Primary Clock Network or PLL reference inputs
DQS Input to PIO DQS signal from logic (routing) to PIO
INDD Input to the core Unregistered data input to core
INFF Input to the core Registered input on positive edge of the clock (CLKO)
IPOSO, IPOS1 Input to the core Double data rate registered inputs to the core
QPOSO0', QPOS1' |Input to the core Gearbox pipelined inputs to the core
QNEGO', QNEG1' |Input to the core Gearbox pipelined inputs to the core
8E8§g gmggg Output data from the core Output signals from the core for SDR and DDR operation
OPOS1 ONEGH1 Tristate control from the core |Signals to Tristate Register block for DDR operation
DEL[3:0] Control from the core Dynamic input delay control bits
TD Tristate control from the core  |Tristate signal from the core used in SDR operation
DDRCLKPOL Control from clock polarity bus |Controls the polarity of the clock (CLKO) that feed the DDR input block
DQSXFER Control from core Controls signal to the Output block

1. Signals available on left/right/bottom only.
2. Selected /0.

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 operating in a variety of modes along with necessary clock and selection
logic.

Input Register Block

The input register blocks for PIOs contain delay elements and registers that can be used to condition high-speed
interface signals, such as DDR memory interfaces and source synchronous interfaces, before they are passed to
the device core. Figure 2-26 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,
in selected blocks, the input to the DQS delay block. If an input delay is desired, designers can select either a fixed
delay or a dynamic delay DEL[3:0]. The delay, if selected, reduces input register hold time requirements when
using a global clock.

The input block allows three modes of operation. In the Single Data Rate (SDR) mode, the data is registered, by
one of the registers in the SDR Sync register block, with the system clock. In DDR mode two registers are used to
sample the data on the positive and negative edges of the DQS signal which creates two data streams, DO and D2.
D0 and D2 are synchronized with the system clock before entering the core. Further information on this topic can
be found in the DDR Memory Support section of this data sheet.

By combining input blocks of the complementary PIOs and sharing registers from output blocks, a gearbox function
can be implemented, that takes a double data rate signal applied to PIOA and converts it as four data streams,
IPOSOA, IPOS1A, IPOSO0B and IPOS1B. Figure 2-26 shows the diagram using this gearbox function. For more
information on this topic, please see TN1138, LatticeXP2 High Speed /O Interface.
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DQSXFER
LatticeXP2 devices provide a DQSXFER signal to the output buffer to assist it in data transfer to DDR memories

that require DQS strobe be shifted 90°. This shifted DQS strobe is generated by the DQSDEL block. The
DQSXFER signal runs the span of the data bus.

syslO Buffer

Each 1/O is associated with a flexible buffer referred to as a syslO buffer. These buffers are arranged around the
periphery of the device in groups referred to as banks. The syslO buffers allow users to implement the wide variety
of standards that are found in today’s systems including LVCMOS, SSTL, HSTL, LVDS and LVPECL.

syslO Buffer Banks

LatticeXP2 devices have eight syslO buffer banks for user 1/0Os arranged two per side. Each bank is capable of sup-
porting multiple I/O standards. Each syslO bank has its own I/O supply voltage (Vo). In addition, each bank has
voltage references, Vgerq and Vggpo, that allow it to be completely independent from the others. Figure 2-32
shows the eight banks and their associated supplies.

In LatticeXP2 devices, single-ended output buffers and ratioed input buffers (LVTTL, LVCMOS and PCI) are pow-
ered using Vo LVTTL, LVCMOS33, LVCMOS25 and LVCMOS12 can also be set as fixed threshold inputs inde-
pendent of Vo

Each bank can support up to two separate Vg voltages, Vgeg1 and Vyeps, that set the threshold for the refer-
enced input buffers. Some dedicated 1/O pins in a bank can be configured to be a reference voltage supply pin.
Each 1/O is individually configurable based on the bank’s supply and reference voltages.

Figure 2-32. LatticeXP2 Banks

TOP

< < < < < <
Q ) s} Q s} )
S m Bmge S m @ g
o I g =z o I g Z
S g s ° =~ =z =z °
| |
- rh d=Frh
- | - |
| |
——
Bank 0 Bank 1
Vecior -4 ‘ ‘ aE Veeioz
\ [
VREF1(7) ‘ : > g : VREF1(2)
=4 3
VREF2(7) , & 5 T VREF2(2)
GND ——— L $—F————GND
I EY
o)
= E
Vecios 7%. ‘ ‘ - Vecios
|
VREF1(6) : : © o : ‘ VREF1(3)
[= 3
VREF2(6) - | 8 & | T VREF2(3)
GND 1, L == GND
Bank 5 Bank 4
—— = = —— = =
| |
l ! X
,T,,,;\ ,T,,,y
[ [
@ @ [m) g g [a]
8z & 2 S r § 2
O w w © O w w O
o o O o o
> > > > > >

BOTTOM

2-34



. Architecture
= LATTICE LatticeXP2 Family Data Sheet

1. Unlocked
2. Key Locked — Presenting the key through the programming interface allows the device to be unlocked.
3. Permanently Locked — The device is permanently locked.

To further complement the security of the device a One Time Programmable (OTP) mode is available. Once the
device is set in this mode it is not possible to erase or re-program the Flash portion of the device.

Serial TAG Memory

LatticeXP2 devices offer 0.6 to 3.3kbits of Flash memory in the form of Serial TAG memory. The TAG memory is an
area of the on-chip Flash that can be used for non-volatile storage including electronic ID codes, version codes,
date stamps, asset IDs and calibration settings. A block diagram of the TAG memory is shown in Figure 2-34. The
TAG memory is accessed in the same way as external SPI Flash and it can be read or programmed either through
JTAG, an external Slave SPI Port, or directly from FPGA logic. To read the TAG memory, a start address is speci-
fied and the entire TAG memory contents are read sequentially in a first-in-first-out manner. The TAG memory is
independent of the Flash used for device configuration and given its use for general-purpose storage functions is
always accessible regardless of the device security settings. For more information, see TN1137, LatticeXP2 Mem-
ory Usage Guide and TN1141, LatticeXP2 sysCONFIG Usage Guide.

Figure 2-34. Serial TAG Memory Diagram
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— . U e
v
Sequential
Address Flash Memory Array
Counter

Live Update Technology

Many applications require field updates of the FPGA. LatticeXP2 devices provide three features that enable this
configuration to be done in a secure and failsafe manner while minimizing impact on system operation.

1. Decryption Support
LatticeXP2 devices provide on-chip, non-volatile key storage to support decryption of a 128-bit AES encrypted
bitstream, securing designs and deterring design piracy.

2. TransFR (Transparent Field Reconfiguration)
TransFR 1/0 (TFR) is a unique Lattice technology that allows users to update their logic in the field without
interrupting system operation using a single ispVM command. TransFR 1/O allows |/O states to be frozen dur-
ing device configuration. This allows the device to be field updated with a minimum of system disruption and
downtime. For more information please see TN1087, Minimizing System Interruption During Configuration
Using TransFR Technology.

3. Dual Boot Image Support
Dual boot images are supported for applications requiring reliable remote updates of configuration data for the
system FPGA. After the system is running with a basic configuration, a new boot image can be downloaded
remotely and stored in a separate location in the configuration storage device. Any time after the update the
LatticeXP2 can be re-booted from this new configuration file. If there is a problem such as corrupt data during
download or incorrect version number with this new boot image, the LatticeXP2 device can revert back to the
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Table 3-1. LVDS25E DC Conditions

Parameter Description Typical Units
Vecio Output Driver Supply (+/-5%) 2.50 \Y,
Zout Driver Impedance 20 Q
Rs Driver Series Resistor (+/-1%) 158 Q
Rp Driver Parallel Resistor (+/-1%) 140 Q
Rt Receiver Termination (+/-1%) 100 Q
Von Output High Voltage (after Rp) 1.43 \
VoL Output Low Voltage (after Rp) 1.07 \
Vobp Output Differential Voltage (After Rp) 0.35 \
Vem Output Common Mode Voltage 1.25 \
ZBacK Back Impedance 100.5 Q
Ioc DC Output Current 6.03 mA

LVCMOS33D

All I/O banks support emulated differential I/0O using the LVCMOS33D 1/O type. This option, along with the external
resistor network, provides the system designer the flexibility to place differential outputs on an I/O bank with 3.3V
VCCIO. The default drive current for LVCMOS33D output is 12mA with the option to change the device strength to
4mA, 8mA, 16mA or 20mA. Follow the LVCMOS33 specifications for the DC characteristics of the LVCMOS33D.
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BLVDS

The LatticeXP2 devices support the BLVDS standard. This standard is emulated using complementary LVCMOS
outputs in conjunction with a parallel external resistor across the driver outputs. BLVDS is intended for use when
multi-drop and bi-directional multi-point differential signaling is required. The scheme shown in Figure 3-2 is one
possible solution for bi-directional multi-point differential signals.

Figure 3-2. BLVDS Multi-point Output Example

Heavily loaded backplane, effective Zo ~ 45 to 90 ohms differential
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16mA 16mA

>

Table 3-2. BLVDS DC Conditions’

Over Recommended Operating Conditions

Typical
Parameter Description Zo =450 | Zo=90Q Units
Veeio Output Driver Supply (+/- 5%) 2.50 2.50 \Y
Zout Driver Impedance 10.00 10.00 Q
Rs Driver Series Resistor (+/- 1%) 90.00 90.00 Q
RrL Driver Parallel Resistor (+/- 1%) 45.00 90.00 Q
Rrr Receiver Termination (+/- 1%) 45.00 90.00 Q
VoH Output High Voltage (After Ry|) 1.38 1.48 \
VoL Output Low Voltage (After Ryy) 1.12 1.02 \
Vob Output Differential Voltage (After R|) 0.25 0.46 \
Vewm Output Common Mode Voltage 1.25 1.25 Vv
Ibc DC Output Current 11.24 10.20 mA

1. For input buffer, see LVDS table.
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RSDS

The LatticeXP2 devices support differential RSDS standard. This standard is emulated using complementary LVC-
MOS outputs in conjunction with a parallel resistor across the driver outputs. The RSDS input standard is sup-
ported by the LVDS differential input buffer. The scheme shown in Figure 3-4 is one possible solution for RSDS
standard implementation. Resistor values in Figure 3-4 are industry standard values for 1% resistors.

Figure 3-4. RSDS (Reduced Swing Differential Standard)

VCCIO = 2.5V ! !
~e)
(+/-5%) . Rs =294 ohms X
X (+/-1%) |
8mA D ® ®
| |
VCCIO = 2.5V, Rp=121ohms  Rr=100 ohms |
1 1
|(+/-5%) | Rs =294 ohms (+/-1%) (+/-1%) |
! (+/'1 c70) 1
8mA LI ® — - A
X Transmission line, :
I Zo = 100 ohm differential I
On-chip |  Off-chip Off-chip | On-chip
1 1
1 1

Table 3-4. RSDS DC Conditions'

Over Recommended Operating Conditions

Parameter Description Typical Units
Veeio Output Driver Supply (+/-5%) 2.50 \"
Zout Driver Impedance 20 Q
Rs Driver Series Resistor (+/-1%) 294 Q
Rp Driver Parallel Resistor (+/-1%) 121 Q
Rt Receiver Termination (+/-1%) 100 Q
VoH Output High Voltage (After Rp) 1.35 \"
VoL Output Low Voltage (After Rp) 1.15 Vv
Vobp Output Differential Voltage (After Rp) 0.20 \"
Vem Output Common Mode Voltage 1.25 \"
ZpacK Back Impedance 101.5 Q
Ibc DC Output Current 3.66 mA

1. For input buffer, see LVDS table.

3-12



o DC and Switching Characteristics
=LATTICE LatticeXP2 Family Data Sheet

Typical Building Block Function Performance’
Pin-to-Pin Performance (LVCMOS25 12mA Drive)

Function -7 Timing Units

Basic Functions

16-bit Decoder 4.4 ns
32-bit Decoder 52 ns
64-bit Decoder 5.6 ns
4:1 MUX 3.7 ns
8:1 MUX 3.9 ns
16:1 MUX 4.3 ns
32:1 MUX 4.5 ns

Register-to-Register Performance

Function -7 Timing Units
Basic Functions
16-bit Decoder 521 MHz
32-bit Decoder 537 MHz
64-bit Decoder 484 MHz
4:1 MUX 744 MHz
8:1 MUX 678 MHz
16:1 MUX 616 MHz
32:1 MUX 529 MHz
8-bit Adder 570 MHz
16-bit Adder 507 MHz
64-bit Adder 293 MHz
16-bit Counter 541 MHz
32-bit Counter 440 MHz
64-bit Counter 321 MHz
64-bit Accumulator 261 MHz
Embedded Memory Functions
512x36 Single Port RAM, EBR Output Registers 315 MHz
1024x18 True-Dual Port RAM (Write Through or Normal, EBR Output Registers) 315 MHz
1024x18 True-Dual Port RAM (Write Through or Normal, PLC Output Registers) 231 MHz
Distributed Memory Functions
16x4 Pseudo-Dual Port RAM (One PFU) 760 MHz
32x2 Pseudo-Dual Port RAM 455 MHz
64x1 Pseudo-Dual Port RAM 351 MHz
DSP Functions
18x18 Multiplier (All Registers) 342 MHz
9x9 Multiplier (All Registers) 342 MHz
36x36 Multiply (All Registers) 330 MHz
18x18 Multiply/Accumulate (Input and Output Registers) 218 MHz
18x18 Multiply-Add/Sub-Sum (All Registers) 292 MHz
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LatticeXP2 External Switching Characteristics (Continued)

Over Recommended Operating Conditions

7 -6 5

Parameter Description Device Min. Max. Min. Max. Min. Max. | Units

XP2-5 100 | — | 130 | — | 160 | — ns

XP2-8 100 | — | 130 | — | 160 | — ns

the gg’;i';ttef’rData Hold - PIO Input 55547 100 | — | 130 | — | 160 | — ns

XP2-30 120 | — | 160 | — | 190 | — ns

XP2-40 120 | — | 160 | — | 190 | — ns

XP2-5 100 | — | 130 | — | 160 | — ns

XP2-8 100 | — | 130 | — | 160 | — ns

woone  |QSBkoDan Sep IO Iy g = T | = | e | = |

XP2-30 120 | — | 160 | — | 190 | — ns

XP2-40 120 | — | 160 | — | 190 | — ns

XP2-5 000 | — | 000 | — | 000 | — ns

XP2-8 000 | — | 000 | — | 000 | — ns

I el e AR A

XP2-30 000 | — | 000 | — | 000 | — ns

XP2-40 000 | — | 000 | — | 000 | — ns

fuax_IOF gg’;’;tzeq“e”cy of /O and PFU [y py — a0 | — | 37 | — | 311 | MHz
General I/O Pin Parameters (using Primary Clock with PLL)'

XP2-5 — [ 300] — [ 33 | — | 370 ns

XP2-8 — [ 300 | — | 33 | — | 370 | ns

teopLL gfézg’ro“tp“t'”o Output  pr37 — | 300] — |33 | — | 370 | ns

XP2-30 — [ 300 ] — |33 | — | 370 | ns

XP2-40 — [ 300 | — | 33 | — | 370 | ns

XP2-5 100 | — | 120 | — | 140 | — ns

XP2-8 100 | — | 120 | — | 140 | — ns

tquPLL gg’g‘]’i';tté’rDataset“p'P'o Input p217 100 | — | 120 | — | 140 | — ns

XP2-30 100 | — | 120 | — | 140 | — ns

XP2-40 100 | — | 120 | — | 140 | — ns

XP2-5 090 | — | 110 | — | 130 | — ns

XP2-8 090 | — | 110 | — | 130 | — ns

tupLL gf&‘;t‘é’rDataHo'd'P'o Input %P5 17 090 | — | 110 | — | 130 | — | ns

XP2-30 100 | — | 120 | — | 140 | — ns

XP2-40 100 | — | 120 | — | 140 | — ns

XP2-5 190 | — | 210 | — | 230 | — ns

XP2-8 190 | — | 210 | — | 230 | — ns

O Al I L 0 B B

XP2-30 200 | — | 220 | — | 240 | — ns

XP2-40 200 | — | 220 | — | 240 | — ns
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LatticeXP2 External Switching Characteristics (Continued)

Over Recommended Operating Conditions

-7 -6 -5
Parameter Description Device Min. Max. Min. Max. Min. Max. | Units
XP2-5 0.00 — 0.00 — 0.00 — ns
XP2-8 0.00 — 0.00 — 0.00 — ns
Clock to Data Hold - PIO Input
tH_DELPLL Register with Input Data Delay Xp2-17 0.00 — 0.00 — 0.00 — ns
XP2-30 0.00 — 0.00 — 0.00 — ns
XP2-40 0.00 — 0.00 — 0.00 — ns
DDR? and DDR2? I/O Pin Parameters
Data Valid After DQS
tovaDQ (DDR Read) XP2 — 0.29 — 0.29 — 0.29 ul
Data Hold After DQS
toveba (DDR Read) XP2 0.71 — 0.71 — 0.71 — ul
tbaves Data Valid Before DQS XP2 0.25 — 0.25 — 0.25 — ul
tbquas Data Valid After DQS XP2 0.25 — 0.25 — 0.25 — ul
fvax _ppr DDR Clock Frequency XP2 95 200 95 166 95 133 MHz
fmax_DDR2 DDR Clock Frequency XP2 133 200 133 200 133 166 MHz
Primary Clock
fuax_PRI _Ilz_:gguency for Primary Clock XP2 . 420 . 357 . 311 MHz
tw PRI g:ggt Pulse Width for Primary |y o, 1 . 1 - 1 . ns
tskew PRI gz:kary Clock Skew Within a XP2 . 160 . 160 . 160 ps
Edge Clock (ECLK1 and ECLK2)
fmax_EcLk Frequency for Edge Clock XP2 — 420 — 357 — 311 MHz
Clock Pulse Width for Edge
tw_ECLK Clock 9 XP2 1 — 1 — 1 — ns
Edge Clock Skew Within an
tSKEW_ECLK Edge of the Device XP2 — 130 — 130 — 130 ps

1. General timing numbers based on LVCMOS 2.5, 12mA, Opf load.
2. DDR timing numbers based on SSTL25.
3. DDR2 timing numbers based on SSTL18.
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LatticeXP2 Internal Switching Characteristics' (Continued)

Over Recommended Operating Conditions

-7 -6 -5
Parameter Description Min. Max. Min. Max. Min. Max. Units
tRsT PIO ﬁséiréchronous reset time for PFU . 0.386 . 0.419 . 0.452 ns
toEL Dynamic Delay Step Size 0.035 0.035 0.035 0.035 0.035 0.035 ns
EBR Timing
Clock (Read) to Output from . . .
tco_EBR Address or Data 2.774 3.142 3.510 ns
Clock (Write) to Output from EBR . . .
tcoo_esr Output Register 0.360 0.408 0.456 ns
Setup Data to EBR Memory ) . ) . ) .
tSUDATA_EBR (erte Clk) 0.167 0.198 0.229 ns
tHDATA EBR gﬁ(l)d Data to EBR Memory (Write 0.194 - 0.231 . 0.267 . ns
Setup Address to EBR Memory ) . ) . ) .
tSUADDR_EBF{ (erte Clk) 0.117 0.137 0.157 ns
Hold Address to EBR Memory
tHADDR_EBR (erte Clk) 0.157 — 0.182 — 0.207 — ns
Setup Write/Read Enable to EBR
tSUWREN_EBR Memory (Write/Read Clk) -0.135 — -0.159 — -0.182 — ns
Hold Write/Read Enable to EBR
tHWHEN_EBR Memory (Write/Read Clk) 0.158 — 0.186 — 0.214 — ns
Clock Enable Setup Time to EBR
'SuCE_EBR Output Register (Read CIk) 0.144 - 0.160 - 0.176 - ns
Clock Enable Hold Time to EBR
tHCE_EBR Output Register (Read CIk) -0.097 - -0.113 - -0.129 - ns
Reset To Output Delay Time from
trRsTo_EBR EBR Output Register (Asynchro- — 1.156 — 1.341 — 1.526 ns
nous)
Byte Enable Set-Up Time to EBR | _ . ) . ) .
tSUBE_EBR Output Register 0.117 0.137 0.157 ns
Byte Enable Hold Time to EBR
tHBE EBR Output Register Dynamic Delay 0.157 — 0.182 — 0.207 — ns
B on Each PIO
Asynchronous reset recovery . . .
tRSTREC?EBR time for EBR 0.233 0.291 0.347 ns
tRsT EBR Asynchronous reset time for EBR — 1.156 — 1.341 — 1.526 ns
PLL Parameters
After RSTK De-assert, Recovery
trsTkrec_pLL | Time Before Next Clock Edge 1.000 — 1.000 — 1.000 — ns
Can Toggle K-divider Counter
After RST De-assert, Recovery
Time Before Next Clock Edge
trstRec_pLL | Can Toggle M-divider Counter 1.000 — 1.000 — 1.000 — ns
(Applies to M-Divider Portion of
RST Only?)
DSP Block Timing
tsul_psp Input Register Setup Time 0.135 — 0.151 — 0.166 — ns
tHI_psp Input Register Hold Time 0.021 — -0.006 — -0.031 — ns
tsup_psp Pipeline Register Setup Time 2.505 — 2.784 — 3.064 — ns
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LatticeXP2 sysCONFIG Port Timing Specifications

Over Recommended Operating Conditions

Parameter | Description ‘ Min Max Units
sysCONFIG POR, Initialization and Wake Up
ticrg Minimum Vcce to INITN High — 50 ms
tyme Time from t,cgg to valid Master CCLK — 2 &
tPRGMRUY PROGRAMN Pin Pulse Rejection — 12 ns
tPRGM PROGRAMN Low Time to Start Configuration 50 — ns
toniT PROGRAMN High to INITN High Delay — 1 ms
toPPINIT Delay Time from PROGRAMN Low to INITN Low — 50 ns
tbPPDONE Delay Time from PROGRAMN Low to DONE Low — 50 ns
tiobiss User I/O Disable from PROGRAMN Low — 35 ns
tioENSS User I/O Enabled Time from CCLK Edge During Wake-up Sequence — 25 ns
tmwe Additional Wake Master Clock Signals after DONE Pin High 0 — Cycles
sysCONFIG SPI Port (Master)
tcrax INITN High to CCLK Low — 1 us
tcsspl INITN High to CSSPIN Low — 2 us
tcsceolk CCLK Low before CSSPIN Low 0 — ns
tsocpo CCLK Low to Output Valid — 15 ns
tcspiD CSSPIN[0:1] Low to First CCLK Edge Setup Time 2cyc 600+6cyc ns
fMAXSPI Max CCLK Frequency — 20 MHz
tsuspi SOSPI Data Setup Time Before CCLK 7 — ns
tuspl SOSPI Data Hold Time After CCLK 10 — ns
sysCONFIG SPI Port (Slave)
fMAXSPIS Slave CCLK Frequency — 25 MHz
tRr Rise and Fall Time 50 — mV/ns
tstco Falling Edge of CCLK to SOSPI Active — 20 ns
tsToz Falling Edge of CCLK to SOSPI Disable — 20 ns
tsTsu Data Setup Time (SISPI) 8 — ns
tsTH Data Hold Time (SISPI) 10 — ns
tsTCKH CCLK Clock Pulse Width, High 0.02 200 us
tsTokL CCLK Clock Pulse Width, Low 0.02 200 [V
tsTvo Falling Edge of CCLK to Valid SOSPI Output — 20 ns
tscs CSSPISN High Time 25 — ns
tscss CSSPISN Setup Time 25 — ns
tscsH CSSPISN Hold Time 25 — ns

1. Re-toggling the PROGRAMN pin is not permitted until the INITN pin is high. Avoid consecutive toggling of PROGRAMN.
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FlashBAK Time (from EBR to Flash)

Over Recommended Operating Conditions

Device EBR Density (Bits) Time (Typ.) Units
XP2-5 166K 1.5 s
XP2-8 221K 1.5 s
XP2-17 276K 1.5 ]
XP2-30 387K 2.0 S
XP2-40 885K 3.0 s

JTAG Port Timing Specifications

Over Recommended Operating Conditions

Symbol Parameter Min. Max. Units
fMAX TCK Clock Frequency — 25 MHz
tgTcp TCK [BSCAN] clock pulse width 40 — ns
tsTCPH TCK [BSCAN] clock pulse width high 20 — ns
teTepL TCK [BSCAN] clock pulse width low 20 — ns
taTs TCK [BSCAN] setup time 8 — ns
taTH TCK [BSCAN] hold time 10 — ns
teTRE TCK [BSCAN] rise/fall time 50 — mV/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
tsTCOEN TAP controller falling edge of clock to valid enable — 10 ns
tsTCcRS BSCAN test capture register setup time 8 — ns
t8TCRH BSCAN test capture register hold time 25 — ns
tsutco 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
tsTUPOEN BSCAN test update register, falling edge of clock to valid enable — 25 ns
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Pin Information Summary (Cont.)

XP2-5 XP2-8 XP2-17 XP2-30 XP2-40
132 | 144 | 208 | 256 | 132 | 144 | 208 | 256 | 208 | 256 | 484 | 256 | 484 | 672 | 484 | 672
Pin Type csBGA | TQFP | PQFP | ftBGA | csBGA | TQFP | PQFP | ftBGA | PQFP | fiBGA | fpBGA | ftBGA | fpBGA | fpBGA | fpBGA | fpBGA
Banko 18 | 20 | 20 | 26 18 | 20 | 20 | 28 | 20 | 28 52 28 52 70 52 70
Bank1 4 6 18 | 18 4 6 18 | 22 | 18 | 22 36 22 36 54 36 70
Bank2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PCl capable I/Os | Bank3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bonding Out per
Bank Bank4 8 8 18 | 18 8 8 18 | 26 | 18 | 26 36 26 38 54 38 70
Bank5 14 18 | 20 | 24 14 18 | 20 | 24 | 20 | 24 52 24 53 70 53 70
Bank6é 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bank7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1. Minimum requirement to implement a fully functional 8-bit wide DDR bus. Available DDR interface consists of at least 12 1/Os (1 DQS + 1 DQSB + 8 DQs + 1 DM
+ Bank VREF1).

Logic Signal Connections

Package pinout information can be found under “Data Sheets” on the LatticeXP2 product page of the Lattice web-
site a www.latticesemi.com/products/fpga/xp2 and in the Lattice Diamond design software.

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 Lattice Thermal Management document to find the device/
package specific thermal values.

For Further Information

e TN1139, Power Estimation and Management for LatticeXP2 Devices

e Power Calculator tool is included with the Lattice Diamond design tool or as a standalone download from
www.latticesemi.com/products/designsoftware
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Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-17E-5QN208I 1.2V -5 Lead-Free PQFP 208 IND 17
LFXP2-17E-6QN208I 1.2V -6 Lead-Free PQFP 208 IND 17
LFXP2-17E-5FTN256I 1.2V -5 Lead-Free ftBGA 256 IND 17
LFXP2-17E-6FTN256I 1.2V -6 Lead-Free ftBGA 256 IND 17
LFXP2-17E-5FN484| 1.2V -5 Lead-Free fpBGA 484 IND 17
LFXP2-17E-6FN484| 1.2v -6 Lead-Free fpBGA 484 IND 17

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-30E-5FTN256| 1.2V -5 Lead-Free ftBGA 256 IND 30
LFXP2-30E-6FTN256I 1.2V -6 Lead-Free ftBGA 256 IND 30
LFXP2-30E-5FN484| 1.2v -5 Lead-Free fpBGA 484 IND 30
LFXP2-30E-6FN484| 1.2v -6 Lead-Free fpBGA 484 IND 30
LFXP2-30E-5FN672I 1.2V -5 Lead-Free fpBGA 672 IND 30
LFXP2-30E-6FN672| 1.2v -6 Lead-Free fpBGA 672 IND 30

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-40E-5FN484| 1.2v -5 Lead-Free fpBGA 484 IND 40
LFXP2-40E-6FN484| 1.2v -6 Lead-Free fpBGA 484 IND 40
LFXP2-40E-5FN672I 1.2V -5 Lead-Free fpBGA 672 IND 40
LFXP2-40E-6FN672I 1.2v -6 Lead-Free fpBGA 672 IND 40
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Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-40E-5F484C 1.2V -5 fpBGA 484 COM 40
LFXP2-40E-6F484C 1.2V -6 foBGA 484 COM 40
LFXP2-40E-7F484C 1.2V -7 fpBGA 484 COM 40
LFXP2-40E-5F672C 1.2V -5 fpBGA 672 COM 40
LFXP2-40E-6F672C 1.2V -6 fpBGA 672 COM 40
LFXP2-40E-7F672C 1.2V -7 fpBGA 672 COM 40

Industrial

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-5E-5M132] 1.2V -5 csBGA 132 IND 5
LFXP2-5E-6M132I 1.2V -6 csBGA 132 IND 5
LFXP2-5E-6FT256I 1.2v -6 fIBGA 256 IND 5

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-8E-5M132I 1.2V -5 csBGA 132 IND 8
LFXP2-8E-6M132l 1.2V -6 csBGA 132 IND 8
LFXP2-5E-5FT256I 1.2V -5 fIBGA 256 IND 5
LFXP2-8E-5FT256I 1.2V -5 fIBGA 256 IND 8
LFXP2-8E-6FT256I 1.2V -6 ftIBGA 256 IND 8

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-17E-5FT256I 1.2V -5 ftBGA 256 IND 17
LFXP2-17E-6FT256I 1.2V -6 fIBGA 256 IND 17
LFXP2-17E-5F484I 1.2v -5 fpBGA 484 IND 17
LFXP2-17E-6F484I 1.2V -6 fpBGA 484 IND 17

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-30E-5FT256I 1.2V -5 ftIBGA 256 IND 30
LFXP2-30E-6FT256I 1.2v -6 fIBGA 256 IND 30
LFXP2-30E-5F484I 1.2v -5 fpBGA 484 IND 30
LFXP2-30E-6F484I 1.2V -6 fpBGA 484 IND 30
LFXP2-30E-5F672I 1.2V -5 foBGA 672 IND 30
LFXP2-30E-6F672I 1.2v -6 fpBGA 672 IND 30
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