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Figure 2-4. Slice Diagram
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Table 2-1. Slice Signal Descriptions
Function Type Signal Names Description
Input Data signal A0, B0, CO, DO |Inputs to LUT4
Input Data signal A1, B1, C1, D1 |Inputs to LUT4
Input Multi-purpose MO Multipurpose Input
Input Multi-purpose M1 Multipurpose Input
Input Control signal CE Clock Enable
Input Control signal LSR Local Set/Reset
Input Control signal CLK System Clock
Input Inter-PFU signal FCIN Fast Carry In’
Output Data signals FO, F1 LUT4 output register bypass signals
Output Data signals Qo, Q1 Register Outputs
Output Data signals OFXo0 Output of a LUT5 MUX
Output Data signals OFX1 Output of a LUT6, LUT7, LUT82 MUX depending on the slice
Output Inter-PFU signal FCO For the right most PFU the fast carry chain output'

1. See Figure 2-3 for connection details.
2. Requires two PFUs.
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Figure 2-29. Output Register Block
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Figure 2-30. 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 sysl/O buffers. The block contains a register for SDR operation and an additional latch for
DDR operation. Figure 2-31 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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Absolute Maximum Ratings" >3

Supply Voltage Ve« v v vovee v -0.5t0 1.32V
Supply Voltage Vocaux - -+« v v vvveevnnn -0.5 to 3.75V
Supply Voltage Vegy o vvvvvv oo -0.5 to 3.75V
Output Supply Voltage Vegio -+ -2 oo - -0.510 3.75V
Dedicated Input Voltage Applied* ........ -0.5t0 4.25V
I/O Tristate Voltage Applied*. ... ........ -0.510 3.75V
Storage Temperature (Ambient) ......... -65 to 150°C
Junction Temp. (Tj) . ..... ... it +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.

2. Compliance with the Lattice Thermal Management document is required.

3. All voltages referenced to GND.

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

Recommended Operating Conditions

Symbol Parameter Min. Max. Units
Vee Core Supply Voltage 1.14 1.26 \Y
Veeaux® Auxiliary Supply Voltage 3.135 3.465 \
VeepL PLL Supply Voltage for ECP/EC33 1.14 1.26 \
Veeio™? I/O Driver Supply Voltage 1.140 3.465 v
Vel Supply Voltage for IEEE 1149.1 Test Access Port 1.140 3.465 \%
tycom Junction Commercial Operation 0 85 °C
tyIND Junction Industrial Operation -40 100 °C

1. If Vggio or Vogy is set to 1.2V, they must be connected to the same power supply as Ve, If Vogio or Vogy is set to 3.3V, they must be con-
nected to the same power supply as Vcoaux-

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

3. Vecaux ramp rate must not exceed 3mV/us for commercial and 0.6 mV/us for industrial device operations during power up when transition-
ing between 0.8V and 1.8V.

Hot Socketing Specifications® % **

Symbol ‘ Parameter ‘ Condition ‘ Min. ‘ Typ. ‘ Max. ‘ Units
Top and Bottom General Purpose sysl/Os (Banks 0, 1, 4 and 5), JTAG and Dedicated sysCONFIG Pins
Ipk_T8 |Input or /O Leakage Current 06 Vg6V (MAX) | — | — [|+-000]| pA
Left and Right General Purpose sysl/Os (Banks 2, 3, 6 and 7)

ViyOV — — +/-1000 A

Ipk LR Input or I/O Leakage Current IN = “cclo s

- VIN > VCClO —_ 35 —_— mA

1. Insensitive to sequence of V¢c Vocaux and Vegio- However, assumes monotonic rise/fall rates for Vo Vocaux and Vegio.
2. 00 Vg 6 Ve (MAX), 08 Vegio 8 Vocio (MAX) or 06 Vegaux 0 Vecaux (MAX).

3. IDK is additive to IPU, IPW or IBH'

4. LVCMOS and LVTTL only.

© 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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Differential HSTL and SSTL

Differential HSTL and SSTL outputs are implemented as a pair of complementary single-ended outputs. All allow-
able single-ended output classes (class | and class Il) are supported in this mode.

LVDS25E

The top and bottom side of LatticeECP/EC devices support LVDS outputs via emulated complementary LVCMOS
outputs in conjunction with a parallel resistor across the driver outputs. The scheme shown in

Figure 3-1 is one possible solution for point-to-point signals.

Figure 3-1. LVDS25E Output Termination Example
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Table 3-1. LVDS25E DC Conditions

Parameter Description Typical Units
VoH Output high voltage 1.42 \Y
VoL Output low voltage 1.08 \
Vobp Output differential voltage 0.35 \
Vem Output common mode voltage 1.25 Vv
Zgack Back impedance 100 %
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LatticeECP/EC External Switching Characteristics

Over Recommended Operating Conditions

5 4 3
Parameter Description Device Min. | Max. Min. Max. Min. Max. Units
General /0 Pin Parameters (Using Primary Clock without PLL)'
LFEC1 — 5.09 — 6.11 — 713 ns
LFEC3 — 5.71 — 6.85 — 7.99 ns
LFEC6 — 5.60 — 6.72 — 7.84 ns
too gg’;';tt:romp“t - PIO Output LFEC10 — [ 547 | — | 657 | — | 766 | ns
LFEC15 — 5.67 — 6.81 — 7.94 ns
LFEC20 — 5.89 — 7.07 — 8.25 ns
LFECS33 — 6.19 — 7.42 — 8.66 ns
LFECAH -0.08 — -0.10 — -0.12 — ns
LFEC3 -0.70 — -0.84 — -0.98 — ns
LFEC6 -0.63 — -0.76 — -0.89 — ns
tey” g";’;‘;ttgr')ata Setup-PIOInput  ITEEcio 043 | — | 062 | — | 061 | — ns
LFEC15 -0.70 — -0.84 — -0.98 — ns
LFEC20 -0.88 — -1.06 — -1.24 — ns
LFEC33 -1.12 — -1.34 — -1.56 — ns
LFECA 2.19 — 2.62 — 3.06 — ns
LFECS 2.80 — 3.36 — 3.92 — ns
LFEC6 2.69 — 3.23 — 3.77 — ns
ty gfé’i‘;tté’r DataHold - PIOInput  1EEcTe 256 | — | 308 | — | 369 | — ns
LFEC15 2.76 — 3.32 — 3.87 — ns
LFEC20 2.99 — 3.58 — 418 — ns
LFEC33 3.28 — 3.93 — 4.59 — ns
LFEC1 3.36 — 4.03 — 4.70 — ns
LFEC3 2.74 — 3.29 — 3.84 — ns
LFEC6 2.81 — 3.37 — 3.93 — ns
ovon? [okoDasSae- POV |ieeig | gy | — | as1 | =42 | = |
LFEC15 2.74 — 3.29 — 3.83 — ns
LFEC20 2.56 — 3.07 — 3.58 — ns
LFEC33 2.32 — 2.79 — 3.25 — ns
LFECAH -1.31 — -1.57 — -1.83 — ns
LFEC3 -0.70 — -0.83 — -0.97 — ns
LFEC6 -0.80 — -0.96 — -1.12 — ns
wor!  |GokoDea e MOt |ipecy | g | — |t | =m0 | = |
LFEC15 -0.73 — -0.88 — -1.02 — ns
LFEC20 -0.51 — -0.61 — -0.71 — ns
LFEC33 -0.22 — -0.26 — -0.30 — ns
fuax 102 gg’;’;t';eq“e”cy of fOand PFU 14 — | 420 | — |38 | — | 340 | Mhz
DDR I/O Pin Parameters®*®
tovana Data Valid After DQS (DDR Read) |All — Jo19 | — [o19 | — [ o19 ul
tovEDQ Data Hold After DQS (DDR Read) |All 067 | — | o067 | — | 067 | — ul
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Timing Diagrams
PFU Timing Diagrams
Figure 3-6. Slice Single/Dual Port Write Cycle Timing

CKM

WRE ’ E ~
AD[3:0] >< AD ;

DI[1:0] >< D ; >< ;

(X

Figure 3-7. Slice Single /Dual Port Read Cycle Timing
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LatticeECP/EC sysCONFIG Port Timing Specifications

Over Recommended Operating Conditions

Parameter ‘ Description ‘ Min. ‘ Typ. ‘ Max. Units
sysCONFIG Byte Data Flow
tsucebl Byte D[0:7] Setup Time to CCLK 7 — ns
tHeBDI Byte D[0:7] Hold Time to CCLK 1 — ns
tcobo Clock to Dout in Flowthrough Mode — 12 ns
tsucs CSJ[0:1] Setup Time to CCLK 7 — ns
thes CSJ[0:1] Hold Time to CCLK 1 — ns
tsuwp Write Signal Setup Time to CCLK 7 — ns
thwD Write Signal Hold Time to CCLK 1 — ns
tbce CCLK to BUSY Delay Time — 12 ns
tcorp Clock to Out for Read Data — 12 ns
sysCONFIG Byte Slave Clocking
tsscH Byte Slave Clock Minimum High Pulse 6 — ns
tescL Byte Slave Clock Minimum Low Pulse 9 — ns
tgscyc Byte Slave Clock Cycle Time 15 — ns
tsuscol Din Setup time to CCLK Slave Mode 7 — ns
tHscol Din Hold Time to CCLK Slave Mode 1 — ns
tcopo Clock to Dout in Flowthrough Mode — 12 ns
sysCONFIG Serial (Bit) Data Flow
tsumcol Din Setup time to CCLK Master Mode 7 — ns
thmeol Din Hold Time to CCLK Master Mode 1 — ns
sysCONFIG Serial Slave Clocking
tsscH Serial Slave Clock Minimum High Pulse 6 — ns
tsscL Serial Slave Clock Minimum Low Pulse 6 — ns
sysCONFIG POR, Initialization and Wake Up
ticrg Minimum Vcc to INIT High — 50 ms
tyme Time from tICFG to Valid Master Clock — 2 us
tPRGMRY Program Pin Pulse Rejection — 8 ns
trraM PROGRAMN Low Time to Start Configuration 25 — ns
toINT INIT Low Time — 1 ms
toPPINIT Delay Time from PROGRAMN Low to INIT Low — 37 ns
toiNTD Delay Time from PROGRAMN Low to DONE Low — 37 ns
tiobiss User I/O Disable from PROGRAMN Low — 35 ns
HoENSS LSJZSLgr%Enabled Time from CCLK Edge During Wake Up . o5 ns
tmwe Additional Wake Master Clock Signals after Done Pin High 120 — cycles
tsucra CFG to INITN Setup Time 100 — ns
thera CFG to INITN Hold Time 100 — ns
sysCONFIG SPI Port
tcrax Init High to CCLK Low — 80 ns
tcsspl Init High to CSSPIN Low — 2 us
tcscelk CCLK Low Before CSSPIN Low 0 - ns
tsocbo CCLK Low to Output Valid — 15 ns
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Figure 3-12. sysCONFIG Parallel Port Read Cycle
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1. In Master Parallel Mode the FPGA provides CCLK. In Slave Parallel Mode the external device provides CCLK.

Figure 3-13. sysCONFIG Parallel Port Write Cycle
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1. In Master Parallel Mode the FPGA provides CCLK. In Slave Parallel Mode the external device provides CCLK.
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LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

LFEC1 LFEC3
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function

85 VCCIO4 4 VCCIO4 4

86 PB10A 4 T WRITEN PB18A 4 T WRITEN
87 PB10B 4 C CS1N PB18B 4 C CS1N

88 PB11A 4 T VREF1_4 PB19A 4 T VREF1_4
89 PB11B 4 C CSN PB19B 4 C CSN

90 PB12A 4 T VREF2_4 PB20A 4 T VREF2_4
91 PB12B 4 C D0/SPID7 PB20B 4 C D0/SPID7
92 PB13A 4 T D2/SPID5 PB21A 4 T D2/SPID5
93 GND4 4 GND4 4

94 PB13B 4 C D1/SPID6 PB21B 4 C D1/SPID6
95 PB14A 4 T BDQS14 PB22A 4 T BDQS22
96 PB14B 4 C D3/SPID4 PB22B 4 C D3/SPID4
97 PB15A 4 T PB23A 4 T

98 PB15B 4 C D4/SPID3 PB23B 4 C D4/SPID3
929 PB16A 4 T PB24A 4 T

100 PB16B 4 C D5/SPID2 PB24B 4 C D5/SPID2
101 PB17A 4 T PB25A 4 T

102 PB17B 4 C D6/SPID1 PB25B 4 C D6/SPID1
103 NC - NC -

104 VCCIO4 4 VCCIO4 4
105* GNDS3 ) GND3 )

GND4 GND4

106 VCCIO3 3 VCCIO3 3

107 PR14B 3 C VREF2_3 PR18B 3 C VREF2_3
108 PR14A 3 T VREF1_3 PR18A 3 T VREF1_3
109 PR13B 3 C PR17B 3 C

110 PR13A 3 T PR17A 3 T

111 PR12B 3 C PR16B 3 C

112 PR12A 3 T PR16A 3 T

113 PR11B 3 C PR15B 3 C

114 PR11A 3 T RDQS11 PR15A 3 T RDQS15
115 PR10B 3 C RLMO_PLLC_FB_A PR14B 3 C RLMO_PLLC_FB_A
116 GND3 3 GND3 3

117 PR10A 3 T RLMO_PLLT_FB_A PR14A 3 T RLMO_PLLT_FB_A
118 PR9B 3 C RLMO_PLLC_IN_A PR13B 3 C RLMO_PLLC_IN_A
119 PR9A 3 T RLMO_PLLT_IN_A PR13A 3 T RLMO_PLLT_IN_A
120 VCCIO3 3 VCCIO3 3

121 PR8B 3 C DI/CSSPIN PR12B 3 C DI/CSSPIN
122 PR8A 3 T DOUT/CSON PR12A 3 T DOUT/CSON
123 PR7B 3 C BUSY/SISPI PR11B 3 C BUSY/SISPI
124 PR7A 3 T D7/SPIDO PR11A 3 T D7/SPIDO
125 CFG2 3 CFG2 3

126 CFG1 3 CFG1 3
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LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFEC3 LFECP6/LFEC6
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function
K2 PL11A 6 T LLMO_PLLT_IN_A PL20A 6 T LLMO_PLLT_IN_A
K1 PL11B 6 C LLMO_PLLC_IN_A PL20B 6 C LLMO_PLLC_IN_A
L2 PL12A 6 T LLMO_PLLT_FB_A PL21A 6 T LLMO_PLLT_FB_A
L1 PL12B 6 C LLMO_PLLC_FB_A PL21B 6 C LLMO_PLLC_FB_A
M2 PL13A 6 T PL22A 6 T
M1 PL13B 6 C PL22B 6 C
N1 PL14A 6 T PL23A 6 T
GND GND6 6 GND6 6
N2 PL14B 6 C PL23B 6 C
M4 PL15A 6 T LDQS15 PL24A 6 T LDQS24
M3 PL15B 6 C PL24B 6 C
P1 PL16A 6 T PL25A 6 T
R1 PL16B 6 C PL25B 6 C
P2 PL17A 6 T PL26A 6 T
P3 PL17B 6 C PL26B 6 C
N3 PL18A 6 T VREF1_6 PL27A 6 T VREF1_6
N4 PL18B 6 C VREF2_6 PL27B 6 C VREF2_6
GND GND6 6 GND6 6
GND GND5 5 GND5 5
P4 PB2A 5 T PB2A 5 T
N5 PB2B 5 C PB2B 5 C
P5 PB3A 5 T PB3A 5 T
P6 PB3B 5 C PB3B 5 C
R4 PB4A 5 T PB4A 5 T
R3 PB4B 5 C PB4B 5 C
T2 PB5A 5 T PB5A 5 T
T3 PB5B 5 C PB5B 5 C
R5 PB6A 5 T BDQS6 PB6A 5 T BDQS6
R6 PB6B 5 C PB6B 5 C
T4 PB7A 5 T PB7A 5 T
T5 PB7B 5 C PB7B 5 C
N6 PB8A 5 T PB8A 5 T
M6 PB8B 5 C PB8B 5 C
T6 PB9A 5 T PB9A 5 T
GND GND5 5 GND5 5
T7 PB9B 5 C PB9B 5 C
P7 PB10A 5 T PB10A 5 T
N7 PB10B 5 C PB10B 5 C
R7 PB11A 5 T PB11A 5 T
R8 PB11B 5 C PB11B 5 C
M7 PB12A 5 T PB12A 5 T
M8 PB12B 5 C PB12B 5 C
T8 PB13A 5 T PB13A 5 T
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LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFEC3 LFECP6/LFEC6
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function

GND GND5 5 GND5 5

T9 PB13B 5 C PB13B 5 C

P8 PB14A 5 T BDQS14 PB14A 5 T BDQS14
N8 PB14B 5 C PB14B 5 C

R9 PB15A 5 T PB15A 5 T
R10 PB15B 5 C PB15B 5 C

P9 PB16A 5 T VREF2_5 PB16A 5 T VREF2_5
N9 PB16B 5 C VREF1_5 PB16B 5 C VREF1_5
T10 PB17A 5 T PCLKT5_0 PB17A 5 T PCLKT5_0
GND GND5 5 GND5 5
T11 PB17B 5 C PCLKC5_0 PB17B 5 C PCLKC5_0
T12 PB18A 4 T WRITEN PB18A 4 T WRITEN
T13 PB18B 4 C CS1N PB18B 4 C CS1N
P10 PB19A 4 T VREF1_4 PB19A 4 T VREF1_4
N10 PB19B 4 C CSN PB19B 4 C CSN
T14 PB20A 4 T VREF2_4 PB20A 4 T VREF2_4
T15 PB20B 4 C DO0/SPID7 PB20B 4 C D0/SPID7
M10 PB21A 4 T D2/SPID5 PB21A 4 T D2/SPID5
GND GND4 4 GND4 4
M11 PB21B 4 C D1/SPID6 PB21B 4 C D1/SPID6
R11 PB22A 4 T BDQS22 PB22A 4 T BDQS22
P11 PB22B 4 C D3/SPID4 PB22B 4 C D3/SPID4
R13 PB23A 4 T PB23A 4 T
R14 PB23B 4 C D4/SPID3 PB23B 4 C D4/SPID3
P12 PB24A 4 T PB24A 4 T
P13 PB24B 4 C D5/SPID2 PB24B 4 C D5/SPID2
N11 PB25A 4 T PB25A 4 T

- - - GND4 4
N12 PB25B 4 C D6/SPID1 PB25B 4 C D6/SPID1
R12 NC - PB26A 4
GND GND4 4 GND4 4

- - - GND4 4
GND GND3 3 GND3 3
N13 PR18B 3 C VREF2_3 PR27B 3 C VREF2_3
N14 PR18A 3 T VREF1_3 PR27A 3 T VREF1_3
P14 PR17B 3 C PR26B 3 C
P15 PR17A 3 T PR26A 3 T
R15 PR16B 3 C PR25B 3 C
R16 PR16A 3 T PR25A 3 T
M13 PR15B 3 C PR24B 3 C
M14 PR15A 3 T RDQS15 PR24A 3 T RDQS24
P16 PR14B 3 C RLMO_PLLC_FB_A PR23B 3 C RLMO_PLLC_FB_A
GND GND3 3 GND3 3
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LFECP/ECG6, LFECP/EC10, LFECP/EC15 Logic Signal Connections:
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function (Bank|LVDS Function INumber| Function |Bank|LVDS Function Number | Function (Bank|LVDS Function
N13 GND - N13 GND - N13 GND -
N14 GND - N14 GND - N14 GND -
N9 GND - N9 GND - N9 GND -
P10 GND - P10 GND - P10 GND -
P11 GND - P11 GND - P11 GND -
P12 GND - P12 GND - P12 GND -
P13 GND - P13 GND - P13 GND -
P14 GND - P14 GND - P14 GND -
P9 GND - P9 GND - P9 GND -
R15 GND - R15 GND - R15 GND -
R8 GND - R8 GND - R8 GND -
J16 VCC - J16 VCC - J16 VCC -
J7 VCC - J7 VCC - J7 VCC -
K16 VCC - K16 VCC - K16 VCC -
K17 VCC - K17 VCC - K17 VCC -
K6 VCC - K6 VCC - K6 VCC -
K7 VCC - K7 VCC - K7 VCC -
L17 VvCC - L17 VCC - L17 VCC -
L6 VCC - L6 VCC - L6 VCC -
M17 VCC - M17 VCC - M17 VvCC -
Mé VCC - M6 VCC - M6 VCC -
N16 VCC - N16 VCC - N16 VCC -
N17 VCC - N17 VCC - N17 VCC -
N6 VCC - N6 VCC - N6 VCC -
N7 VCC - N7 VCC - N7 VCC -
P16 VCC - P16 VCC - P16 VCC -
P7 VCC - P7 VCC - P7 VCC -
G111 VCCIO0 0 G11 VCCIOO0 0 G11 VCCIOO0 0
H10 VCCIOO0 0 H10 VCCIOO0 0 H10 VCCIOO0 0
H11 VCCIOO0 0 H11 VCCIOO0 0 H11 VCCIO0 0
H9 VCCIOO0 0 H9 VCCIOO0 0 H9 VCCIOO0 0
G12 VCCIO1 1 G12 VCCIO1 1 G12 VCCIO1 1
H12 VCCIO1 1 H12 VCCIO1 1 H12 VCCIO1 1
H13 VCCIO1 1 H13 VCCIO1 1 H13 VCCIO1 1
H14 VCCIO1 1 H14 VCCIO1 1 H14 VCCIO1 1
J15 VCCIO2 2 J15 VCCIO2 2 J15 VCCIO2 2
K15 VCCIO2 2 K15 VCCIO2 2 K15 VCCIO2 2
L15 VCCIO2 2 L15 VCCIO2 2 L15 VCCIO2 2
L16 VCCIO2 2 L16 VCCIO2 2 L16 VCCIO2 2
M15 VCCIO3 3 M15 VCCIO3 3 M15 VCCIO3 3
M16 VCCIO3 3 M16 VCCIO3 3 M16 VCCIO3 3
N15 VCCIO3 3 N15 VCCIO3 3 N15 VCCIO3 3
P15 VCCIO3 3 P15 VCCIO3 3 P15 VCCIO3 3
R12 VCCIO4 4 R12 VCCIO4 4 R12 VCCIO4 4
R13 VCCIO4 4 R13 VCCIO4 4 R13 VCCIO4 4
R14 VCCIO4 4 R14 VCCIO4 4 R14 VCCIO4 4
T12 VCCIO4 4 T12 VCCIO4 4 T12 VCCIO4 4
R10 VCCIO5 5 R10 VCCIO5 5 R10 VCCIO5 5
R11 VCCIO5 5 R11 VCCIO5 5 R11 VCCIO5 5
R9 VCCIO5 5 R9 VCCIO5 5 R9 VCCIO5 5
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function

U9 PB20B 5 C U9 PB20B 5 C

Y8 PB21A 5 T Y8 PB21A 5 T
GND GND5 5 GND GND5 5

Y9 PB21B 5 C Y9 PB21B 5 C

V9 PB22A 5 T BDQS22 V9 PB22A 5 T BDQS22

T9 PB22B 5 C T9 PB22B 5 C

W10 PB23A 5 T W10 PB23A 5 T

u10 PB23B 5 C u10 PB23B 5 C

V10 PB24A 5 T V10 PB24A 5 T

T10 PB24B 5 C T10 PB24B 5 C

AAB PB25A 5 T AAB PB25A 5 T
GND GND5 5 GND GND5 5

AB5 PB25B 5 C AB5 PB25B 5 C

AA8 PB26A 5 T AA8 PB26A 5 T

AA7 PB26B 5 C AA7 PB26B 5 C

AB6 PB27A 5 T AB6 PB27A 5 T

AB7 PB27B 5 C AB7 PB27B 5 C

Y10 PB28A 5 T Y10 PB28A 5 T

W11 PB28B 5 C W11 PB28B 5 C

AB8 PB29A 5 T AB8 PB29A 5 T
GND GND5 5 GND GND5 5

AB9 PB29B 5 C AB9 PB29B 5 C
AA10 PB30A 5 T BDQS30 AA10 PB30A 5 T BDQS30
AA9 PB30B 5 C AA9 PB30B 5 C

Y11 PB31A 5 T Y11 PB31A 5 T
AA11 PB31B 5 C AA11 PB31B 5 C

Vi1 PB32A 5 T VREF2_5 V11 PB32A 5 T VREF2_5
V12 PB32B 5 C VREF1_5 V12 PB32B 5 C VREF1_5
AB10 PB33A 5 T PCLKT5_0 AB10 PB33A 5 T PCLKT5_0
GND GND5 5 GND GND5 5
AB11 PB33B 5 C PCLKC5_0 AB11 PB33B 5 C PCLKC5_0
Y12 PB34A 4 T WRITEN Y12 PB34A 4 T WRITEN
uii PB34B 4 C CS1N (URN] PB34B 4 C CS1N
W12 PB35A 4 T VREF1_4 W12 PB35A 4 T VREF1_4
ui2 PB35B 4 C CSN ui12 PB35B 4 C CSN
W13 PB36A 4 T VREF2_4 W13 PB36A 4 T VREF2_4
U13 PB36B 4 C DO/SPID7 U13 PB36B 4 C DO/SPID7
AA12 PB37A 4 T D2/SPID5 AA12 PB37A 4 T D2/SPID5
GND GND4 4 GND GND4 4
AB12 PB37B 4 C D1/SPID6 AB12 PB37B 4 C D1/SPID6
T13 PB38A 4 T BDQS38 T13 PB38A 4 T BDQS38
V13 PB38B 4 C D3/SPID4 V13 PB38B 4 C D3/SPID4
W14 PB39A 4 T w14 PB39A 4 T

ut4 PB39B 4 C D4/SPID3 ut4 PB39B 4 C D4/SPID3
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function
AB1 GND - AB1 GND -
AB22 GND - AB22 GND -
H15 GND - H15 GND -
H8 GND - H8 GND -
J10 GND - J10 GND -
J11 GND - J11 GND -
J12 GND - J12 GND -
J13 GND - J13 GND -
J14 GND - J14 GND -
J9 GND - J9 GND -
K10 GND - K10 GND -
K11 GND - K11 GND -
K12 GND - K12 GND -
K13 GND - K13 GND -
K14 GND - K14 GND -
K9 GND - K9 GND -
L10 GND - L10 GND -
L11 GND - L11 GND -
L12 GND - L12 GND -
L13 GND - L13 GND -
L14 GND - L14 GND -
L9 GND - L9 GND -
M10 GND - M10 GND -
M11 GND - M11 GND -
M12 GND - M12 GND -
M13 GND - M13 GND -
M14 GND - M14 GND -
M9 GND - M9 GND -
N10 GND - N10 GND -
N11 GND - N11 GND -
N12 GND - N12 GND -
N13 GND - N13 GND -
N14 GND - N14 GND -
N9 GND - N9 GND -
P10 GND - P10 GND -
P11 GND - P11 GND -
P12 GND - P12 GND -
P13 GND - P13 GND -
P14 GND - P14 GND -
P9 GND - P9 GND -
R15 GND - R15 GND -
R8 GND - R8 GND -
J16 VCC - J16 VCC -
J7 VCC - J7 VCC -
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function
Y19 NC - Y19 PR65A 3 T RDQS65
AA23 NC - AA23 PR64B 3 C
- - - GND GND3 3
AA22 NC - AA22 PR64A 3 T
AB23 NC - AB23 PR63B 3 C
AB24 NC - AB24 PR63A 3 T
Y21 NC - Y21 PR62B 3 C
AA21 NC - AA21 PR62A 3 T
Y23 NC - Y23 PR61B 3 C
Y22 NC - Y22 PR61A 3 T
AA24 NC - AA24 PR60B 3 C
- - - GND GND3 3
Y24 NC - Y24 PR60A 3 T
AC25 PR47B 3 C AC25 PR59B 3 C
AC26 PR47A 3 T AC26 PR59A 3 T
AB25 PR46B 3 C AB25 PR58B 3 C
AA25 PR46A 3 T AA25 PR58A 3 T
AB26 PR45B 3 C AB26 PR57B 3 C
AA26 PR45A 3 T RDQS45 AA26 PR57A 3 T RDQS57
w23 PR44B 3 C RLMO_PLLC_IN_A w23 PR56B 3 C RLMO_PLLC_IN_A
GND GND3 3 GND GND3 3
w24 PR44A 3 T RLMO_PLLT_IN_A w24 PR56A 3 T RLMO_PLLT_IN_A
w22 PR43B 3 C RLMO_PLLC_FB_A w22 PR55B 3 C RLMO_PLLC_FB_A
w21 PR43A 3 T RLMO_PLLT_FB_A w21 PR55A 3 T RLMO_PLLT_FB_A
Y25 PR42B 3 C DI/CSSPIN Y25 PR54B 3 C DI/CSSPIN
Y26 PR42A 3 T DOUT/CSON Y26 PR54A 3 T DOUT/CSON
w25 PR41B 3 C BUSY/SISPI w25 PR53B 3 C BUSY/SISPI
W26 PR41A 3 T D7/SPID0O W26 PR53A 3 T D7/SPID0O
V24 CFG2 3 V24 CFG2 3
V21 CFG1 3 V21 CFG1 3
V23 CFGO 3 V23 CFGO 3
V22 |PROGRAMN| 3 V22 |PROGRAMN| 3
V20 CCLK 3 V20 CCLK 3
V25 INITN 3 V25 INITN 3
u20 DONE 3 u20 DONE 3
V26 PR39B 3 C V26 PR51B 3 C
GND GND3 3 GND GND3 3
u26 PR39A 3 T u26 PR51A 3 T
u24 PR38B 3 C u24 PR50B 3 C
u25 PR38A 3 T u25 PR50A 3 T
u23 PR37B 3 C u23 PR49B 3 C
u22 PR37A 3 T u22 PR49A 3 T
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function

D13 PT32B 0 C VREF1_0 D13 PT32B 0 C VREF1_0
C13 PT32A 0 T VREF2_0 C13 PT32A 0 T VREF2_0
A13 PT31B 0 C A13 PT31B 0 C

B13 PT31A 0 T B13 PT31A 0 T

F13 PT30B 0 C F13 PT30B 0 C

F12 PT30A 0 T TDQS30 F12 PT30A 0 T TDQS30
A12 PT29B 0 C A12 PT29B 0 C
GND GNDO 0 GND GNDO 0

B12 PT29A 0 T B12 PT29A 0 T

Al1 PT28B 0 C A1 PT28B 0 C

B11 PT28A 0 T B11 PT28A 0 T

D12 PT27B 0 C D12 PT27B 0 C

Cci12 PT27A 0 T Cci12 PT27A 0 T

B10 PT26B 0 C B10 PT26B 0 C

A10 PT26A 0 T A10 PT26A 0 T

G12 PT25B 0 C G12 PT25B 0 C
GND GNDO 0 GND GNDO 0

A9 PT25A 0 T A9 PT25A 0 T

E12 PT24B 0 C E12 PT24B 0 C

B9 PT24A 0 T B9 PT24A 0 T

F11 PT23B 0 C F11 PT23B 0 C

A8 PT23A 0 T A8 PT23A 0 T

D11 PT22B 0 C D11 PT22B 0 C

Ci1 PT22A 0 T TDQS22 C11 PT22A 0 T TDQS22

B8 PT21B 0 C B8 PT21B 0 C
GND GNDO 0 GND GNDO 0

B7 PT21A 0 T B7 PT21A 0 T

E11 PT20B 0 C E11 PT20B 0 C

A7 PT20A 0 T A7 PT20A 0 T

G11 PT19B 0 C G11 PT19B 0 C

Cc7 PT19A 0 T Cc7 PT19A 0 T

G10 PT18B 0 C G10 PT18B 0 C

cé6 PT18A 0 T cé PT18A 0 T

C10 PT17B 0 C C10 PT17B 0 C
GND GNDO 0 GND GNDO 0

D10 PT17A 0 T D10 PT17A 0 T

F10 PT16B 0 C F10 PT16B 0 C

A6 PT16A 0 T A6 PT16A 0 T

E10 PT15B 0 C E10 PT15B 0 C

C9 PT15A 0 T C9 PT15A 0 T

G9 PT14B 0 C G9 PT14B 0 C

D9 PT14A 0 T TDQS14 D9 PT14A 0 T TDQS14
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function
M10 GND - M10 GND -
M11 GND - M11 GND -
M12 GND - M12 GND -
M13 GND - M13 GND -
M14 GND - M14 GND -
M15 GND - M15 GND -
M16 GND - M16 GND -
M17 GND - M17 GND -
N10 GND - N10 GND -
N11 GND - N11 GND -
N12 GND - N12 GND -
N13 GND - N13 GND -
N14 GND - N14 GND -
N15 GND - N15 GND -
N16 GND - N16 GND -
N17 GND - N17 GND -
P10 GND - P10 GND -
P11 GND - P11 GND -
P12 GND - P12 GND -
P13 GND - P13 GND -
P14 GND - P14 GND -
P15 GND - P15 GND -
P16 GND - P16 GND -
P17 GND - P17 GND -
R10 GND - R10 GND -
R11 GND - R11 GND -
R12 GND - R12 GND -
R13 GND - R13 GND -
R14 GND - R14 GND -
R15 GND - R15 GND -
R16 GND - R16 GND -
R17 GND - R17 GND -
T10 GND - T10 GND -
T11 GND - T11 GND -
T12 GND - T12 GND -
T13 GND - T13 GND -
T14 GND - T14 GND -
T15 GND - T15 GND -
T16 GND - T16 GND -
T17 GND - T17 GND -
u1o0 GND - u10 GND -
ui1 GND - U1 GND -
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function

H7 VCCAUX - H7 VCCAUX -

J19 VCCAUX - J19 VCCAUX -

J8 VCCAUX - J8 VCCAUX -

K7 VCCAUX - K7 VCCAUX -

L20 VCCAUX - L20 VCCAUX -

M20 VCCAUX - M20 VCCAUX -

M7 VCCAUX - M7 VCCAUX -

N20 VCCAUX - N20 VCCAUX -

P20 VCCAUX - P20 VCCAUX -

P7 VCCAUX - P7 VCCAUX -

T20 VCCAUX - T20 VCCAUX -

T7 VCCAUX - T7 VCCAUX -

T8 VCCAUX - T8 VCCAUX -

V19 VCCAUX - V19 VCCAUX -

V7 VCCAUX - V7 VCCAUX -
w20 VCCAUX - W20 VCCAUX -

Y13 VCCAUX - Y13 VCCAUX -

Y7 VCCAUX - Y7 VCCAUX -

K19 VCC' - K19 VCCPLL -

L8 VCC' - L8 VCCPLL -

u19 VCC' - u19 VCCPLL -

us VCC' - us VCCPLL -

1. Tied to Voepyy.
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LatticeECP Commercial (Continued)

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP33E-3FN484C 360 -3 Lead-Free fpBGA 484 COoM 32.8K
LFECP33E-4FN484C 360 -4 Lead-Free fpBGA 484 COM 32.8K
LFECP33E-5FN484C 360 -5 Lead-Free fpBGA 484 COM 32.8K

LatticeEC Industrial

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC1E-3QN208I 112 -3 Lead-Free PQFP 208 IND 1.5K
LFEC1E-4QN208| 112 -4 Lead-Free PQFP 208 IND 1.5K
LFEC1E-3TN144I 97 -3 Lead-Free TQFP 144 IND 1.5K
LFEC1E-4TN144l 97 -4 Lead-Free TQFP 144 IND 1.5K
LFEC1E-3TN100I 67 -3 Lead-Free TQFP 100 IND 1.5K
LFEC1E-4TN100I 67 -4 Lead-Free TQFP 100 IND 1.5K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC3E-3FN256I 160 -3 Lead-Free fpBGA 256 IND 3.1K
LFEC3E-4FN256I 160 -4 Lead-Free fpBGA 256 IND 3.1K
LFEC3E-3QN208I 145 -3 Lead-Free PQFP 208 IND 3.1K
LFEC3E-4QN208I 145 -4 Lead-Free PQFP 208 IND 3.1K
LFEC3E-3TN144| 97 -3 Lead-Free TQFP 144 IND 3.1K
LFEC3E-4TN144| 97 -4 Lead-Free TQFP 144 IND 3.1K
LFEC3E-3TN100I 67 -3 Lead-Free TQFP 100 IND 3.1K
LFEC3E-4TN100I 67 -4 Lead-Free TQFP 100 IND 3.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC6E-3FN484I 224 -3 Lead-Free fpBGA 484 IND 6.1K
LFEC6E-4FN484| 224 -4 Lead-Free fpBGA 484 IND 6.1K
LFEC6E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 6.1K
LFEC6E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 6.1K
LFEC6E-3QN208I 147 -3 Lead-Free PQFP 208 IND 6.1K
LFEC6E-4QN208I 147 -4 Lead-Free PQFP 208 IND 6.1K
LFEC6E-3TN144| 97 -3 Lead-Free TQFP 144 IND 6.1K
LFEC6E-4TN144| 97 -4 Lead-Free TQFP 144 IND 6.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFEC10E-3FN484I 288 -3 Lead-Free fpBGA 484 IND 10.2K
LFEC10E-4FN484I 288 -4 Lead-Free fpBGA 484 IND 10.2K
LFEC10E-3FN256I 195 -3 Lead-Free fpBGA 256 IND 10.2K
LFEC10E-4FN256I 195 -4 Lead-Free fpBGA 256 IND 10.2K
LFEC10E-3QN208I 147 -3 Lead-Free PQFP 208 IND 10.2K
LFEC10E-4QN208I 147 -4 Lead-Free PQFP 208 IND 10.2K
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For Further Information

A variety of technical notes for the LatticeECP/EC family are available on the Lattice web site at www.latticesemi.com.

LatticeECP/EC syslO Usage Guide (TN1056)

LatticeECP/EC sysCLOCK PLL Design and Usage Guide (TN1049)

Memory Usage Guide for LatticeECP/EC Devices (TN1051)

LatticeECP/EC DDR Usage Guide (TN1050)

Power Estimation and Management for LatticeECP/EC and LatticeXP Devices (TN1052)
LatticeECP-DSP sysDSP Usage Guide (TN1057)

LatticeECP/EC sysCONFIG Usage Guide (TN1053)

IEEE 1149.1 Boundary Scan Testability in Lattice Devices

For further information about interface standards refer to the following web sites:
» JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org

PCI: ww.pcisig.com
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