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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 2-5. Clock Divider Connections
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Clock Distribution Network

LatticeXP2 devices have eight quadrant-based primary clocks and between six and eight flexible region-based sec-
ondary clocks/control signals. Two high performance edge clocks are available on each edge of the device to sup-
port high speed interfaces. The clock inputs are selected from external 1/0Os, the sysCLOCK PLLs, or routing. Clock
inputs are fed throughout the chip via the primary, secondary and edge clock networks.

Primary Clock Sources

LatticeXP2 devices derive primary clocks from four sources: PLL outputs, CLKDIV outputs, dedicated clock inputs
and routing. LatticeXP2 devices have two to four sysCLOCK PLLs, located in the four corners of the device. There
are eight dedicated clock inputs, two on each side of the device. Figure 2-6 shows the primary clock sources.
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MAC sysDSP Element

In this case, the two operands, A and B, are multiplied and the result is added with the previous accumulated value.
This accumulated value is available at the output. The user can enable the input and pipeline registers but the out-
put register is always enabled. The output register is used to store the accumulated value. The Accumulators in the
DSP blocks in LatticeXP2 family can be initialized dynamically. A registered overflow signal is also available. The
overflow conditions are provided later in this document. Figure 2-21 shows the MAC sysDSP element.

Figure 2-21. MAC sysDSP
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MULTADDSUB 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. The user can enable the input, output and pipeline registers. Figure 2-22
shows the MULTADDSUB sysDSP element.

Figure 2-22. MULTADDSUB
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IPexpress™

The user can access the sysDSP block via the Lattice IPexpress tool, which provides the option to configure each
DSP module (or group of modules), or by direct HDL instantiation. In addition, Lattice has partnered with The Math-
Works® to support instantiation in the Simulink® tool, a graphical simulation environment. Simulink works with Dia-
mond to dramatically shorten the DSP design cycle in Lattice FPGAs.

Optimized DSP Functions

Lattice provides a library of optimized DSP IP functions. Some of the IP cores planned for the LatticeXP2 DSP
include the Bit Correlator, FFT functions, FIR Filter, Reed-Solomon Encoder/Decoder, Turbo Encoder/Decoder and
Convolutional Encoder/Decoder. Please contact Lattice to obtain the latest list of available DSP IP cores.

Resources Available in the LatticeXP2 Family

Table 2-8 shows the maximum number of multipliers for each member of the LatticeXP2 family. Table 2-9 shows the
maximum available EBR RAM Blocks and Serial TAG Memory bits in each LatticeXP2 device. EBR blocks,
together with Distributed RAM can be used to store variables locally for fast DSP operations.

Table 2-8. Maximum Number of DSP Blocks in the LatticeXP2 Family

Device DSP Block 9x9 Multiplier 18x18 Multiplier 36x36 Multiplier
XP2-5 3 24 12 3
XP2-8 4 32 16 4
XP2-17 5 40 20 5
XP2-30 7 56 28 7
XP2-40 8 64 32 8

Table 2-9. Embedded SRAM/TAG Memory in the LatticeXP2 Family

Total EBR SRAM TAG Memory
Device EBR SRAM Block (Kbits) (Bits)
XP2-5 9 166 632
XP2-8 12 221 768
XP2-17 15 276 2184
XP2-30 21 387 2640
XP2-40 48 885 3384

LatticeXP2 DSP Performance

Table 2-10 lists the maximum performance in Millions of MAC (MMAC) operations per second for each member of
the LatticeXP2 family.

Table 2-10. DSP Performance

DSP Performance
Device DSP Block MMAC
XP2-5 3 3,900
XP2-8 4 5,200
XP2-17 5 6,500
XP2-30 7 9,100
XP2-40 8 10,400

For further information on the sysDSP block, please see TN1140, LatticeXP2 sysDSP Usage Guide.
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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
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original backup configuration and try again. This all can be done without power cycling the system. For more
information please see TN1220, LatticeXP2 Dual Boot Feature.

For more information on device configuration, please see TN1141, LatticeXP2 sysCONFIG Usage Guide.

Soft Error Detect (SED) Support

LatticeXP2 devices have dedicated logic to perform Cyclic Redundancy Code (CRC) checks. During configuration,
the configuration data bitstream can be checked with the CRC logic block. In addition, LatticeXP2 devices can be
programmed for checking soft errors in SRAM. SED can be run on a programmed device when the user logic is not
active. In the event a soft error occurs, the device can be programmed to either reload from a known good boot
image (from internal Flash or external SPI memory) or generate an error signal.

For further information on SED support, please see TN1130, LatticeXP2 Soft Error Detection (SED) Usage Guide.

On-Chip Oscillator

Every LatticeXP2 device has an internal CMOS oscillator that is used to derive a Master Clock (CCLK) for configu-
ration. The oscillator and CCLK run continuously and are available to user logic after configuration is complete. The
available CCLK frequencies are listed in Table 2-14. When a different CCLK frequency is selected during the
design process, the following sequence takes place:

1. Device powers up with the default CCLK frequency.
2. During configuration, users select a different CCLK frequency.
3. CCLK frequency changes to the selected frequency after clock configuration bits are received.

This internal CMOS oscillator is available to the user by routing it as an input clock to the clock tree. For further
information on the use of this oscillator for configuration or user mode, please see TN1141, LatticeXP2 sysCON-
FIG Usage Guide.

Table 2-14. Selectable CCLKs and Oscillator Frequencies During Configuration and User Mode

CCLK/Oscillator (MHz)
2.5
3.1
43
5.4
6.9
8.1
9.2
10
13
15
20
26
32
40
54
80°
163°

1. Software default oscillator frequency.
2. Software default CCLK frequency.
3. Frequency not valid for CCLK.
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Absolute Maximum Ratings™ >3

Supply Voltage Ve oo oo o vt
Supply Voltage Vccaux
Supply Voltage Vegy oo oo o v e
Supply Voltage VeepL*
Output Supply Voltage Vecio
Input or I/O Tristate Voltage Applied®
Storage Temperature (Ambient)

Junction Temperature Under Bias (Tj)

-0.5to0 1.32V
-0.5t0 3.75V
-0.5t0 3.75V
-0.5t0 3.75V
-0.5t0 3.75V
-0.5t0 3.75V
-65 to 150°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 above those indicated in the operational sections of this specification is not implied.

g~ N

. Compliance with the Lattice Thermal Management document is required.
. All voltages referenced to GND.

. VeepLL only available on csBGA, PQFP and TQFP packages.

. Overshoot and undershoot of -2V to (V|yuax + 2) volts is permitted for a duration of <20 ns.

Recommended Operating Conditions

Symbol Parameter Min. Max. Units
Vee Core Supply Voltage 1.14 1.26 \"
Veeauxh® Auxiliary Supply Voltage 3.135 3.465 \
Veepld PLL Supply Voltage 3.135 3.465 \
Veeio®®* I/O Driver Supply Voltage 1.14 3.465 \'
Voo Supply Voltage for IEEE 1149.1 Test Access Port 1.14 3.465 \
ticom Junction Temperature, Commercial Operation 0 85 °C
tJIND Junction Temperature, Industrial Operation -40 100 °C

1. Vgepry only available on csBGA, PQFP and TQFP packages.
2. If Vgeio Or Vegy is set to 1.2 V, they must be connected to the same power supply as Vg, If Vegio or Vegy is set to 3.3V, they must be con-

nected to the same power supply as Vooaux-

3. See recommended voltages by I/O standard in subsequent table.

4. To ensure proper /O behavior, Vo must be turned off at the same time or earlier than Vocayx.

5. In fpBGA and ftBGA packages, the PLLs are connected to, and powered from, the auxiliary power supply.

On-Chip Flash Memory Specifications

Symbol Parameter Max. Units
Flash Programming Cycles per tgeteEnTION 10,000

Nproacye . . Cycles
Flash Functional Programming Cycles 100,000

1. The minimum data retention, tgeTenTION, IS 20 Years.

© 2014 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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Supply Current (Standby)" 234

Over Recommended Operating Conditions

Symbol Parameter Device Typical® Units
XP2-5 14 mA
XP2-8 18 mA
lcc Core Power Supply Current XP2-17 24 mA
XP2-30 35 mA
XP2-40 45 mA
XP2-5 15 mA
XP2-8 15 mA
lccaux Auxiliary Power Supply Current® XP2-17 15 mA
XP2-30 16 mA
XP2-40 16 mA
lccpLL PLL Power Supply Current (per PLL) 0.1 mA
lccio Bank Power Supply Current (per bank) 2 mA
lccy Vg Power Supply Current 0.25 mA

1. For further information on supply current, please see TN1139, Power Estimation and Management for LatticeXP2 Devices.
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the V¢ o or GND.

3. Frequency 0 MHz.

4. Pattern represents a “blank” configuration data file.
5

6

. Ty=25°C, power supplies at nominal voltage.

. In fpBGA and ftBGA packages the PLLs are connected to and powered from the auxiliary power supply. For these packages,
the actual auxiliary supply current is the sum of Iccayx and Igcpy . For csBGA, PQFP and TQFP packages the PLLs are
powered independent of the auxiliary power supply.
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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.

3-9
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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.
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MLVDS

The LatticeXP2 devices support the differential MLVDS standard. This standard is emulated using complementary
LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The MLVDS input standard is
supported by the LVDS differential input buffer. The scheme shown in Figure 3-5 is one possible solution for
MLVDS standard implementation. Resistor values in Figure 3-5 are industry standard values for 1% resistors.

Figure 3-5. MLVDS (Reduced Swing Differential Standard)

Heavily loaded backplace, effective Zo~50 to 70 ohms differential

2,5V Rs = Rs =
350hms 350hms
16mA

2ﬁ|/

16mA

R1LS 50 to| 70 ohms +/-1% 50 to 70 ohms +/-1%S RTR
\@I 2.5V
16mA [T VWA 1 16mA
Rs= Rs =
350hms 350hms
Rs= Rs = Rs= b Rs =
350hms 350hms 350hms 350hms
L L LT LT

Table 3-5. MLVDS DC Conditions’

Typical
Parameter Description Zo=50Q Zo=70Q Units
Vceio Output Driver Supply (+/-5%) 2.50 2.50 \"
Zout Driver Impedance 10.00 10.00 Q
Rs Driver Series Resistor (+/-1%) 35.00 35.00 Q
Ry Driver Parallel Resistor (+/-1%) 50.00 70.00 Q
Rr Receiver Termination (+/-1%) 50.00 70.00 Q
Von Output High Voltage (After Ry) 1.52 1.60 Y]
VoL Output Low Voltage (After Ryy) 0.98 0.90 \
Vob Output Differential Voltage (After Ry ) 0.54 0.70 Y]
Vewm Output Common Mode Voltage 1.25 1.25 \
Ioc DC Output Current 21.74 20.00 mA

1. For input buffer, see LVDS table.

For further information on LVPECL, RSDS, MLVDS, BLVDS and other differential interfaces please see details of
additional technical information at the end of this data sheet.
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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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EBR Timing Diagrams
Figure 3-6. Read/Write Mode (Normal)
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Note: Input data and address are registered at the positive edge of the clock and output data appears after the positive edge of the clock.

Figure 3-7. Read/Write Mode with Input and Output Registers
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LatticeXP2 Family Timing Adders™?%*

Over Recommended Operating Conditions

Buffer Type Description | -7 | -6 -5 Units

Input Adjusters

LVDS25 LVDS -0.26 -0.11 0.04 ns
BLVDS25 BLVDS -0.26 -0.11 0.04 ns
MLVDS LVDS -0.26 -0.11 0.04 ns
RSDS RSDS -0.26 -0.11 0.04 ns
LVPECL33 LVPECL -0.26 -0.11 0.04 ns
HSTL18_lI HSTL_18class | -0.23 -0.08 0.07 ns
HSTL18_lI HSTL_18class Il -0.23 -0.08 0.07 ns
HSTL18D_| Differential HSTL 18 class | -0.28 -0.13 0.02 ns
HSTL18D_lI Differential HSTL 18 class I -0.28 -0.13 0.02 ns
HSTL15_1 HSTL_15class | -0.23 -0.09 0.06 ns
HSTL15D_| Differential HSTL 15 class | -0.28 -0.13 0.01 ns
SSTL33_I SSTL_3class | -0.20 -0.04 0.12 ns
SSTL33_II SSTL_3class Il -0.20 -0.04 0.12 ns
SSTL33D_I Differential SSTL_3 class | -0.27 -0.11 0.04 ns
SSTL33D_lI Differential SSTL_3 class Il -0.27 -0.11 0.04 ns
SSTL25_| SSTL_2class | -0.21 -0.06 0.10 ns
SSTL25_I SSTL _2class I -0.21 -0.06 0.10 ns
SSTL25D_| Differential SSTL_2 class | -0.27 -0.12 0.03 ns
SSTL25D_lI Differential SSTL_2 class Il -0.27 -0.12 0.03 ns
SSTL18_I SSTL_18class | -0.23 -0.08 0.07 ns
SSTL18_lI SSTL_18class Il -0.23 -0.08 0.07 ns
SSTL18D_I Differential SSTL_18 class | -0.28 -0.13 0.02 ns
SSTL18D_lI Differential SSTL_18 class Il -0.28 -0.13 0.02 ns
LVTTL33 LVTTL -0.09 0.05 0.18 ns
LVCMOS33 LVCMOS 3.3 -0.09 0.05 0.18 ns
LVCMOS25 LVCMOS 2.5 0.00 0.00 0.00 ns
LVCMOS18 LVCMOS 1.8 -0.23 -0.07 0.09 ns
LVCMOS15 LVCMOS 1.5 -0.20 -0.02 0.16 ns
LVCMOS12 LVCMOS 1.2 -0.35 -0.20 -0.04 ns
PCI33 3.3V PCI -0.09 0.05 0.18 ns
Output Adjusters

LVDS25E LVDS 25 E® -0.25 0.02 0.30 ns
LVDS25 LVDS 2.5 -0.25 0.02 0.30 ns
BLVDS25 BLVDS 2.5 -0.28 0.00 0.28 ns
MLVDS MLVDS 2.5° -0.28 0.00 0.28 ns
RSDS RSDS 2.5° -0.25 0.02 0.30 ns
LVPECL33 LVPECL 3.3° -0.37 -0.10 0.18 ns
HSTL18_lI HSTL_18 class | 8mA drive -0.17 0.13 0.43 ns
HSTL18_lI HSTL_18class Il -0.29 0.00 0.29 ns
HSTL18D_lI Differential HSTL 18 class | 8mA drive -0.17 0.13 0.43 ns
HSTL18D_lI Differential HSTL 18 class I -0.29 0.00 0.29 ns
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PICs and DDR Data (DQ) Pins Associated with the DDR Strobe (DQS) Pin

PICs Associated with DDR Strobe (DQS) and
DQS Strobe PIO Within PIC Data (DQ) Pins

For Left and Right Edges of the Device
P[Edge] [n-4] A ba

B DQ

A DQ
P[Edge] [n-3] 5 Da
P[Edge] [n-2] A ba

B DQ
P[Edge] [n-1] A ba

B DQ

A [Edge]DQSN
P[Edge] [n] 5 DQ
P[Edge] [n+1] A ba

B DQ
P[Edge] [n+2] A ba

B DQ

A DQ
P[Edge] [n+3] 5 e
For Top and Bottom Edges of the Device

A DQ
P[Edge] [n-4] 5 Da
P[Edge] [n-3] A ba

B DQ
P[Edge] [n-2] A ba

B DQ

A DQ
P[Edge] [n-1] 5 e

A [Edge]DQSN
P[Edge] [n] 5 Da
P[Edge] [n+1] A ba

B DQ

A DQ
P[Edge] [n+2] 5 e
P[Edge] [n+3] A ba

B DQ
P[Edge] [n+4] A ba

B DQ

Notes:
1. “n” is a row PIC number.

2. The DDR interface is designed for memories that support one DQS strobe up to 16 bits
of data for the left and right edges and up to 18 bits of data for the top and bottom
edges. In some packages, all the potential DDR data (DQ) pins may not be available.
PIC numbering definitions are provided in the “Signal Names” column of the Signal

Descriptions table.
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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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Lead-Free Packaging

Commercial

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-5E-5MN132C 1.2V -5 Lead-Free csBGA 132 COM 5
LFXP2-5E-6MN132C 1.2V -6 Lead-Free csBGA 132 COM 5
LFXP2-5E-7MN132C 1.2V -7 Lead-Free csBGA 132 COM 5
LFXP2-5E-5TN144C 1.2V -5 Lead-Free TQFP 144 COM 5
LFXP2-5E-6TN144C 1.2V -6 Lead-Free TQFP 144 COM 5
LFXP2-5E-7TN144C 1.2V -7 Lead-Free TQFP 144 COM 5
LFXP2-5E-5QN208C 1.2V -5 Lead-Free PQFP 208 COM 5
LFXP2-5E-6QN208C 1.2V -6 Lead-Free PQFP 208 COM 5
LFXP2-5E-7QN208C 1.2V -7 Lead-Free PQFP 208 COM 5
LFXP2-5E-5FTN256C 1.2V -5 Lead-Free ftBGA 256 COM 5
LFXP2-5E-6FTN256C 1.2V -6 Lead-Free ftBGA 256 COM 5
LFXP2-5E-7FTN256C 1.2V -7 Lead-Free ftBGA 256 COM 5

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-8E-5MN132C 1.2V -5 Lead-Free csBGA 132 COM 8
LFXP2-8E-6MN132C 1.2V -6 Lead-Free csBGA 132 COM 8
LFXP2-8E-7MN132C 1.2V -7 Lead-Free csBGA 132 COM 8
LFXP2-8E-5TN144C 1.2V -5 Lead-Free TQFP 144 COM 8
LFXP2-8E-6TN144C 1.2V -6 Lead-Free TQFP 144 COM 8
LFXP2-8E-7TN144C 1.2V -7 Lead-Free TQFP 144 COM 8
LFXP2-8E-5QN208C 1.2V -5 Lead-Free PQFP 208 COM 8
LFXP2-8E-6QN208C 1.2V -6 Lead-Free PQFP 208 COM 8
LFXP2-8E-7QN208C 1.2V -7 Lead-Free PQFP 208 COM 8
LFXP2-8E-5FTN256C 1.2V -5 Lead-Free ftBGA 256 COM 8
LFXP2-8E-6FTN256C 1.2V -6 Lead-Free ftBGA 256 COM 8
LFXP2-8E-7FTN256C 1.2V -7 Lead-Free ftBGA 256 COM 8

Part Number Voltage Grade Package Pins Temp. LUTs (k)
LFXP2-17E-5QN208C 1.2V -5 Lead-Free PQFP 208 COM 17
LFXP2-17E-6QN208C 1.2V -6 Lead-Free PQFP 208 COM 17
LFXP2-17E-7QN208C 1.2V -7 Lead-Free PQFP 208 COM 17
LFXP2-17E-5FTN256C 1.2V -5 Lead-Free fiBGA 256 COM 17
LFXP2-17E-6FTN256C 1.2V -6 Lead-Free fiBGA 256 COM 17
LFXP2-17E-7FTN256C 1.2V -7 Lead-Free ftBGA 256 COM 17
LFXP2-17E-5FN484C 1.2V -5 Lead-Free fpBGA 484 COM 17
LFXP2-17E-6FN484C 1.2V -6 Lead-Free fpBGA 484 COM 17
LFXP2-17E-7FN484C 1.2V -7 Lead-Free fpBGA 484 COM 17

5-2



Ordering Information
LatticeXP2 Family Data Sheet

= LATTICE

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-5F484| 1.2v -5 fpBGA 484 IND 40
LFXP2-40E-6F484| 1.2V -6 fpBGA 484 IND 40
LFXP2-40E-5F672I 1.2V -5 fpBGA 672 IND 40
LFXP2-40E-6F672I 1.2v -6 fpBGA 672 IND 40
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