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Figure 2-16. Memory Core Reset
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For further information about sysMEM EBR block, please see the the list of technical documentation at the end of
this data sheet.

EBR Asynchronous Reset

EBR asynchronous reset or GSR (if used) can only be applied if all clock enables are low for a clock cycle before the
reset is applied and released a clock cycle after the reset is released, as shown in Figure 2-17. The GSR input to the
EBR is always asynchronous.

Figure 2-17. EBR Asynchronous Reset (Including GSR) Timing Diagram
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If all clock enables remain enabled, the EBR asynchronous reset or GSR may only be applied and released after
the EBR read and write clock inputs are in a steady state condition for a minimum of 1/f\yax (EBR clock). The reset
release must adhere to the EBR synchronous reset setup time before the next active read or write clock edge.

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

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

sysDSP Block

The LatticeECP-DSP family provides a sysDSP block, making it ideally suited for low cost, high performance Digital
Signal Processing (DSP) applications. Typical functions used in these applications are Finite Impulse Response
(FIR) filters; Fast Fourier Transforms (FFT) functions, correlators, Reed-Solomon/Turbo/Convolution encoders and
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sysl/O Recommended Operating Conditions

Veeio VRer (V)

Standard Min. Typ. Max. Min. Typ. Max.
LVCMOS 3.3 3.135 3.3 3.465 — — —
LVCMOS 2.5 2.375 25 2.625 — — —
LVCMOS 1.8 1.71 1.8 1.89 — — —
LVCMOS 1.5 1.425 1.5 1.575 — — —
LVCMOS 1.2 1.14 1.2 1.26 — — —
LVTTL 3.135 3.3 3.465 — — —
PCI 3.135 3.3 3.465 — — —
SSTL18 Class | 1.71 1.8 1.89 0.833 0.90 0.969
SSTL2 Class I, 11 2.375 25 2.625 1.15 1.25 1.35
SSTL3 Class I, 1l 3.135 3.3 3.465 1.3 15 1.7
HSTL15 Class | 1.425 1.5 1.575 0.68 0.75 0.9
HSTL15 Class llI 1.425 1.5 1.575 — 0.9 —
HSTL 18 Class I, Il 1.71 1.8 1.89 — 0.9 —
HSTL 18 Class llI 1.71 1.8 1.89 — 1.08 —
LVDS 2.375 25 2.625 — — —
LVPECL' 3.135 3.3 3.465 — — —
BLVDS' 2.375 25 2.625 — — —
RSDS' 2.375 25 2.625 — — —

1. Outputs are implemented with the addition of external resistors. Vo applies to outputs only.
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Typical Building Block Function Performance
Pin-to-Pin Performance (LVCMOS25 12mA Drive)

Function ‘ -5 Timing ‘ Units
Basic Functions
16-bit decoder 5.5 ns
32-bit decoder 6.9 ns
64-bit decoder 71 ns
4:1 MUX 4.3 ns
8:1 MUX 4.7 ns
16:1 MUX 5.0 ns
32:1 MUX 5.5 ns
Register-to-Register Performance’

Function ‘ -5 Timing Units
Basic Functions
16 bit decoder 410 MHz
32 bit decoder 283 MHz
64 bit decoder 272 MHz
4:1 MUX 613 MHz
8:1 MUX 565 MHz
16:1 MUX 526 MHz
32:1 MUX 442 MHz
8-bit adder 363 MHz
16-bit adder 353 MHz
64-bit adder 196 MHz
16-bit counter 414 MHz
32-bit counter 317 MHz
64-bit counter 216 MHz
64-bit accumulator 178 MHz
Embedded Memory Functions
256x36 Single Port RAM 280 MHz
512x18 True-Dual Port RAM 280 MHz
Distributed Memory Functions
16x2 Single Port RAM 460 MHz
64x2 Single Port RAM 375 MHz
128x4 Single Port RAM 294 MHz
32x2 Pseudo-Dual Port RAM 392 MHz
64x4 Pseudo-Dual Port RAM 332 MHz
DSP Function?
9x9 Pipelined Multiply/Accumulate 242 MHz
18x18 Pipelined Multiply/Accumulate 238 MHz
36x36 Pipelined Multiply 235 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.

2. Applies to LatticeECP devices only.
Timing v.G 0.30
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Derating Timing Tables

Logic Timing provided in the following sections of the data sheet and the ispLEVER design tools are worst-case
numbers in the operating range. Actual delays at nominal temperature and voltage for best-case process, can be
much better than the values given in the tables. To calculate logic timing numbers at a particular temperature and
voltage multiply the noted numbers with the derating factors provided below.

The junction temperature for the FPGA depends on the power dissipation by the device, the package thermal char-
acteristics (0 4), and the ambient temperature, as calculated with the following equation:

Timax = Tamax + (Power * ©,)

The user must determine this temperature and then use it to determine the derating factor based on the following
derating tables: T °C.

Table 3-5. Delay Derating Table for Internal Blocks

T,°C T,°C Power Supply Voltage
Commercial | Industrial 1.14V 1.2V 1.26V
— -40 0.82 0.77 0.71
— -25 0.82 0.76 0.71
0 20 0.89 0.83 0.78
25 45 0.93 0.87 0.81
85 105 1.00 0.94 0.89
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LatticeECP/EC External Switching Characteristics (Continued)

Over Recommended Operating Conditions

-5 -4 -3

Parameter Description Device Min. Max. Min. Max. Min. Max. Units
tbaves Data Valid Before DQS All 0.20 — 0.20 — 0.20 — ul
tbavas Data Valid After DQS All 0.20 — 0.20 — 0.20 — Ul
fMAX_DDR DDR Clock Frequency All 95 200 95 166 95 133 MHz
Primary and Secondary Clock®
fmax_pr® Frequency for Primary Clock Tree |All — 420 — 378 — 340 MHz

Clock Pulse Width for Primary
tW_PR| Clock All 1.19 —_— 1.19 —_— 1.19 —_— ns
tskew PR Primary Clock Skew withinan /O | A, _ 250 _ 300 _ 350 ps
- Bank

1. General timing numbers based on LVCMOS2.5V, 12 mA. Loading of 0 pF.
2. Using LVDS I/O standard.
3. DDR timing numbers based on SSTL I/O.
4. DDR specifications are characterized but not tested.
5. Ul is average bit period.
6. Based on a single primary clock.
7. These timing numbers were generated using 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.G 0.30

Figure 3-5. DDR Timings
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JTAG Port Timing Specifications

Over Recommended Operating Conditions

Symbol Parameter Min Max Units
fmax TCK clock frequency — 25 MHz
tsTcp TCK [BSCAN] clock pulse width 40 — ns
t8TCPH TCK [BSCAN] clock pulse width high 20 — ns
tsTCPL TCK [BSCAN] clock pulse width low 20 — ns
taTs TCK [BSCAN] setup time 8 — ns
taTH TCK [BSCAN] hold time 10 — ns
tsTRF TCK [BSCAN] rise/fall time 50 — mV/ns
tsTco TAP controller falling edge of clock to valid output — 10 ns
tsTCODIS TAP controller falling edge of clock to valid disable — 10 ns
tBTCOEN TAP controller falling edge of clock to valid enable — 10 ns
tsTCRS 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
tBTUPOEN BSCAN test update register, falling edge of clock to valid enable — 25 ns
Timing v.G 0.30

Figure 3-20. JTAG Port Timing Waveforms
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LFEC1, LFEC3, LFECP/EC6 Logic Signal Connections: 144 TQFP (Cont.)

LFEC1 LFEC3 LFECP6/EC6
Pin LvD LVvD LVD
Number | Pin Function |Bank| S Dual Function }Pin Function|Bank| S Dual Function Pin Function | Bank| S Dual Function
99 VvCC - VCC - VCC -
100 PR5B 2 o] PCLKC2_0 PR9B 2 o] PCLKC2_0 PR9B 2 o] PCLKC2_0
101 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0
102 PR4B 2 o] PR8B 2 C PR8B 2 (o]
103 PR4A 2 T PR8A 2 T PR8A 2 T
104 PR3B 2 o] PR7B 2 C PR7B 2 (o]
105 PR3A 2 T PR7A 2 T PR7A 2 T
106 PR2B 2 o] VREF1_2 PR2B 2 o] VREF1_2 PR2B 2 C VREF1_2
107 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2
108 VCCIO2 2 VCCIO2 2 VCCIO2 2
109* GND1 B GND1 } GND1 )
GND2 GND2 GND2
110 VCCIO1 1 VCCIO1 1 VCCIO1 1
111 PT17B 1 C PT25B 1 C PT25B 1 Cc
112 PT17A 1 T PT25A 1 T PT25A 1 T
113 PT15A 1 PT23A 1 PT23A 1
114 PT14B 1 C PT22B 1 C PT22B 1 o]
115 PT14A 1 T TDQS14 PT22A 1 T TDQS22 PT22A 1 T TDQS22
116 PT13B 1 C PT21B 1 C PT21B 1 Cc
117 GND1 1 GND1 1 GND1 1
118 PT13A 1 T PT21A 1 T PT21A 1 T
119 PT12B 1 C PT20B 1 C PT20B 1 Cc
120 PT12A 1 T PT20A 1 T PT20A 1 T
121 PT11B 1 C VREF2_1 PT19B 1 C VREF2_1 PT19B 1 o] VREF2_1
122 PT11A 1 T VREF1_1 PT19A 1 T VREF1_1 PT19A 1 T VREF1_1
123 PT10B 1 C PT18B 1 C PT18B 1 Cc
124 PT10A 1 T PT18A 1 T PT18A 1 T
125 VCCIO1 1 VCCIO1 1 VCCIO1 1
126 VCCAUX - VCCAUX - VCCAUX -
127 PT9B 0 o] PCLKCO0_0 PT17B 0 o] PCLKCO0_0 PT17B 0 o] PCLKCO_0
128 GNDO 0 GNDO 0 GNDO 0
129 PT9A 0 T PCLKTO0_0 PT17A 0 T PCLKTO0_0 PT17A 0 T PCLKTO0_0
130 PT8B 0 o] VREF1_0 PT16B 0 o] VREF1_0 PT16B 0 o] VREF1_0
131 PT8A 0 T VREF2_0 PT16A 0 T VREF2_0 PT16A 0 T VREF2_0
132 PT7B 0 o] PT15B 0 o] PT15B 0 o]
133 PT7A 0 T PT15A 0 T PT15A 0 T
134 PT6B 0 o] PT14B 0 o] PT14B 0 o]
135 PT6A 0 T TDQS6 PT14A 0 T TDQS14 PT14A 0 T TDQS14
136 VCCIO0 0 VCCIOO0 0 VCCIOO0 0
137 PT5B 0 o] PT13B 0 o] PT13B 0 Cc
138 PT5A 0 T PT13A 0 T PT13A 0 T
139 PT4B 0 o] PT12B 0 o] PT12B 0 o]
140 PT4A 0 T PT12A 0 T PT12A 0 T
141 PT2B 0 o] PT10B 0 o] PT10B 0 Cc
142 PT2A 0 T PT10A 0 T PT10A 0 T
143 VCCIOO0 0 VCCIOO0 0 VCCIOO0 0
144* GNDO : GNDO : GNDO )
GND7 GND7 GND7

*Double bonded to the pin.
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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
43 PL11A 6 T LDQS11 PL15A 6 T LDQS15
44 PL11B 6 C PL15B 6 C
45 PL12A 6 T PL16A 6 T
46 PL12B 6 C PL16B 6 C
47 PL13A 6 T PL17A 6 T
48 PL13B 6 C PL17B 6 C
49 PL14A 6 T VREF1_6 PL18A 6 T VREF1_6
50 PL14B 6 C VREF2_6 PL18B 6 C VREF2_6
51 VCCIO6 6 VCCIO6 6
5o GND5 ) GND5 )
GND6 GND6
53 VCCIO5 5 VCCIO5 5
54 NC - PB2A 5 T
55 NC - PB2B 5 C
56 NC - PB3A 5 T
57 NC - PB3B 5 C
58 NC - PB4A 5 T
59 NC - PB4B 5 C
60 NC - PB5A 5 T
61 NC - PB5B 5 C
62 NC - PB6A 5 T BDQS6
63 NC - PB6B 5 C
64 NC - VCCIO5 5
65 PB2A 5 T PB10A 5 T
66 PB2B 5 C PB10B 5 C
67 PB3A 5 T PB11A 5 T
68 PB3B 5 C PB11B 5 C
69 PB4A 5 T PB12A 5 T
70 PB4B 5 C PB12B 5 C
71 PB5A 5 T PB13A 5 T
72 NC - GND5 5
73 PB5B 5 C PB13B 5 C
74 VCCIO5 5 VCCIO5 5
75 PB6A 5 T BDQS6 PB14A 5 T BDQS14
76 PB6B 5 C PB14B 5 C
77 PB7A 5 T PB15A 5 T
78 PB7B 5 C PB15B 5 C
79 PB8A 5 T VREF2_5 PB16A 5 T VREF2_5
80 PB8B 5 C VREF1_5 PB16B 5 C VREF1_5
81 PB9A 5 T PCLKT5_0 PB17A 5 T PCLKT5_0
82 GND5 5 GND5 5
83 PB9B 5 C PCLKC5_0 PB17B 5 C PCLKC5_0
84 VCCAUX - VCCAUX -
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LFECP/ECG6, LFECP/EC10 Logic Signal Connections: 208 PQFP (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
85 VCCIO4 4 VCCIO4 4
86 PB18A 4 T WRITEN PB26A 4 T WRITEN
87 PB18B 4 C CS1N PB26B 4 C CS1N
88 PB19A 4 T VREF1_4 PB27A 4 T VREF1_4
89 PB19B 4 C CSN PB27B 4 C CSN
920 PB20A 4 T VREF2_4 PB28A 4 T VREF2_4
91 PB20B 4 C D0/SPID7 PB28B 4 C D0/SPID7
92 PB21A 4 T D2/SPID5 PB29A 4 T D2/SPID5
93 GND4 4 GND4 4
94 PB21B 4 C D1/SPID6 PB29B 4 C D1/SPID6
95 PB22A 4 T BDQS22 PB30A 4 T BDQS30
96 PB22B 4 C D3/SPID4 PB30B 4 C D3/SPID4
97 PB23A 4 T PB31A 4 T
98 PB23B 4 C D4/SPID3 PB31B 4 C D4/SPID3
929 PB24A 4 T PB32A 4 T
100 PB24B 4 C D5/SPID2 PB32B 4 C D5/SPID2
101 PB25A 4 T PB33A 4 T
102 PB25B 4 C D6/SPID1 PB33B 4 C D6/SPID1
103 PB33A 4 PB41A 4
104 VCCIO4 4 VCCIO4 4
105* GND3 ) GND3 )
GND4 GND4
106 VCCIO3 3 VCCIO3 3
107 PR27B 3 C VREF2_3 PR36B 3 C VREF2_3
108 PR27A 3 T VREF1_3 PR36A 3 T VREF1_3
109 PR26B 3 C PR35B 3 C
110 PR26A 3 T PR35A 3 T
111 PR25B 3 C PR34B 3 C
112 PR25A 3 T PR34A 3 T
113 PR24B 3 C PR33B 3 C
114 PR24A 3 T RDQS24 PR33A 3 T RDQS33
115 PR23B 3 C RLMO_PLLC_FB_A PR32B 3 C RLMO_PLLC_FB_A
116 GND3 3 GND3 3
117 PR23A 3 T RLMO_PLLT_FB_A PR32A 3 T RLMO_PLLT_FB_A
118 PR22B 3 C RLMO_PLLC_IN_A PR31B 3 C RLMO_PLLC_IN_A
119 PR22A 3 T RLMO_PLLT_IN_A PR31A 3 T RLMO_PLLT_IN_A
120 VCCIO3 3 VCCIO3 3
121 PR21B 3 C DI/CSSPIN PR30B 3 C DI/CSSPIN
122 PR21A 3 T DOUT/CSON PR30A 3 T DOUT/CSON
123 PR20B 3 C BUSY/SISPI PR29B 3 C BUSY/SISPI
124 PR20A 3 T D7/SPIDO PR29A 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
N16 PR14A 3 T RLMO_PLLT_FB_A PR23A 3 T RLMO_PLLT_FB_A
N15 PR13B 3 C RLMO_PLLC_IN_A PR22B 3 C RLMO_PLLC_IN_A
M15 PR13A 3 T RLMO_PLLT_IN_A PR22A 3 T RLMO_PLLT_IN_A
M16 PR12B 3 C DI/CSSPIN PR21B 3 C DI/CSSPIN
L16 PR12A 3 T DOUT/CSON PR21A 3 T DOUT/CSON
K16 PR11B 3 C BUSY/SISPI PR20B 3 C BUSY/SISPI
J16 PR11A 3 T D7/SPIDO PR20A 3 T D7/SPIDO
L12 CFG2 3 CFG2 3
L14 CFG1 3 CFG1 3
L13 CFGO 3 CFGO 3
K13 PROGRAMN 3 PROGRAMN 3
L15 CCLK 3 CCLK 3
K15 INITN 3 INITN 3
K14 DONE 3 DONE 3
- - GNDS3 3

H16 NC - PR18B 3 C
H15 NC - PR18A 3 T
G16 NC - PR17B 3 C
G15 NC - PR17A 3 T
K12 NC - PR16B 3 C
Ji12 NC - PR16A 3 T
J14 NC - PR15B 3 C
J15 NC - PR15A 3 T RDQS15
F16 NC - PR14B 3 C

- - - GND3 3
F15 NC - PR14A 3 T
J13 NC - PR13B 3 C
H13 NC - PR13A 3 T
H14 NC - PR12B 3 C
G14 NC - PR12A 3 T
E16 NC - PR11B 3 C
E15 NC - PR11A 3 T
H12 PR9B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0
GND GND2 2 GND2
G12 PR9A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0
G13 PR8B 2 C PR8B 2 C
F13 PR8A 2 T PR8A 2 T
F12 PR7B 2 C PR7B 2 C
E13 PR7A 2 T PR7A 2 T
D16 PR6B 2 C PR6B 2 C
D15 PR6A 2 T RDQS6 PR6A 2 T RDQS6
F14 PR5B 2 C PR5B 2 C
E14 PR5A 2 T PR5A 2 T
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LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFECP10/LFEC10 LFECP15/LFEC15
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function
L3 T™MS 6 T™MS 6
L5 TDO 6 TDO 6
L4 VCCJ 6 VCCJ 6
K2 PL29A 6 T LLMO_PLLT_IN_A PL37A 6 T LLMO_PLLT_IN_A
K1 PL29B 6 C LLMO_PLLC_IN_A PL37B 6 C LLMO_PLLC_IN_A
L2 PL30A 6 T LLMO_PLLT_FB_A PL38A 6 T LLMO_PLLT_FB_A
L1 PL30B 6 C LLMO_PLLC_FB_A PL38B 6 C LLMO_PLLC_FB_A
M2 PL31A 6 T PL39A 6 T
M1 PL31B 6 C PL39B 6 C
N1 PL32A 6 T PL40A 6 T
GND GND6 6 GND6 6
- - - GND6 6
N2 PL32B 6 C PL40B 6 C
M4 PL33A 6 T LDQS33 PL41A 6 T LDQS41
M3 PL33B 6 C PL41B 6 C
P1 PL34A 6 T PL42A 6 T
R1 PL34B 6 C PL42B 6 C
P2 PL35A 6 T PL43A 6 T
P3 PL35B 6 C PL43B 6 C
N3 PL36A 6 T VREF1_6 PL44A 6 T VREF1_6
N4 PL36B 6 C VREF2_6 PL44B 6 C VREF2_6
GND GND6 6 GND6 6
GND GND5 5 GND5 5
GND GND5 5 GND5 5
P4 PB10A 5 T PB10A 5 T
N5 PB10B 5 C PB10B 5 C
P5 PB11A 5 T PB11A 5 T
P6 PB11B 5 C PB11B 5 C
R4 PB12A 5 T PB12A 5 T
R3 PB12B 5 C PB12B 5 C
T2 PB13A 5 T PB13A 5 T
GND GND5 5 GND5 5
T3 PB13B 5 C PB13B 5 C
R5 PB14A 5 T BDQS14 PB14A 5 T BDQS14
R6 PB14B 5 C PB14B 5 C
T4 PB15A 5 T PB15A 5 T
T5 PB15B 5 C PB15B 5 C
N6 PB16A 5 T PB16A 5 T
M6 PB16B 5 C PB16B 5 C
T6 PB17A 5 T PB17A 5 T
GND GND5 5 GND5 5
T7 PB17B 5 C PB17B 5 C
P7 PB18A 5 T PB18A 5 T
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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

Vi2 PB16B 5 C VREF1_5 V12 PB24B 5 C VREF1_5 V12 PB24B 5 C VREF1_5

AB10 PB17A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0

GND GND5 5 GND GND5 5 GND GND5 5

AB11 PB17B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0

Y12 PB18A 4 T WRITEN Y12 PB26A 4 T WRITEN Y12 PB26A 4 T WRITEN

(VAR PB18B 4 C CS1N ut1 PB26B 4 C CS1IN U1 PB26B 4 C CS1N

W12 PB19A 4 T VREF1_4 w12 PB27A 4 T VREF1_4 W12 PB27A 4 T VREF1_4

u12 PB19B 4 C CSN ut2 PB27B 4 (o} CSN u12 PB27B 4 C CSN

W13 PB20A 4 T VREF2_4 W13 PB28A 4 T VREF2_4 W13 PB28A 4 T VREF2_4

u13 PB20B 4 C DO/SPID7 uU13 PB28B 4 C DO0/SPID7 u13 PB28B 4 C DO/SPID7

AA12 PB21A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5

GND GND4 4 GND GND4 4 GND GND4 4

AB12 PB21B 4 C D1/SPID6 AB12 PB29B 4 (¢} D1/SPID6 AB12 PB29B 4 C D1/SPID6

T13 PB22A 4 T BDQS22 T13 PB30A 4 T BDQS30 T13 PB30A 4 T BDQS30

V13 PB22B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4

W14 PB23A 4 T W14 PB31A 4 T W14 PB31A 4 T

ui4 PB23B 4 C D4/SPID3 ut14 PB31B 4 C D4/SPID3 ui4 PB31B 4 C D4/SPID3

Y13 PB24A 4 T Y13 PB32A 4 T Y13 PB32A 4 T

Vi4 PB24B 4 C D5/SPID2 Vi4 PB32B 4 C D5/SPID2 Vi4 PB32B 4 C D5/SPID2

AA13 PB25A 4 T AA13 PB33A 4 T AA13 PB33A 4 T

GND GND4 4 GND GND4 4 GND GND4 4

AB13 PB25B 4 C D6/SPID1 AB13 PB33B 4 (o} D6/SPID1 AB13 PB33B 4 C D6/SPID1

AA14 PB26A 4 T AA14 PB34A 4 T AA14 PB34A 4 T

Y14 PB26B 4 C Y14 PB34B 4 C Y14 PB34B 4 C

Y15 PB27A 4 T Y15 PB35A 4 T Y15 PB35A 4 T

W15 PB27B 4 C W15 PB35B 4 C W15 PB35B 4 C

V15 PB28A 4 T V15 PB36A 4 T V15 PB36A 4 T

T14 PB28B 4 C T14 PB36B 4 C T14 PB36B 4 C

AB14 PB29A 4 T AB14 PB37A 4 T AB14 PB37A 4 T

GND GND4 4 GND GND4 4 GND GND4 4

AB15 PB29B 4 C AB15 PB37B 4 C AB15 PB37B 4 C

AB16 PB30A 4 T BDQS30 AB16 PB38A 4 T BDQS38 AB16 PB38A 4 T BDQS38

AA15 PB30B 4 C AA15 PB38B 4 (o} AA15 PB38B 4 C

AB17 PB31A 4 T AB17 PB39A 4 T AB17 PB39A 4 T

AA16 PB31B 4 C AA16 PB39B 4 (o} AA16 PB39B 4 C

AB18 PB32A 4 T AB18 PB40A 4 T AB18 PB40A 4 T

AA17 PB32B 4 C AA17 PB40B 4 C AA17 PB40B 4 C

AB19 PB33A 4 T AB19 PB41A 4 T AB19 PB41A 4 T

GND - - GND - - GND GND4 4

AA18 PB33B 4 C AA18 PB41B 4 C AA18 PB41B 4 C

W16 NC - W16 NC - W16 PB42A 4 T

u15 NC - uts NC - u1s PB42B 4 C

Viée NC - Vi6 NC - V16 PB43A 4 T

u1é NC - uteé NC - uie PB43B 4 C

Y17 NC - Y17 NC - Y17 PB44A 4 T

V17 NC - V17 NC - V17 PB44B 4 C

AB20 NC - AB20 NC - AB20 PB45A 4 T

GND - - GND - - GND GND4 4

AA19 NC - AA19 NC - AA19 PB45B 4 C

Y16 NC - Y16 NC - Y16 PB46A 4 T BDQS46
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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
N22 PR17A 3 T N22 PR26A 3 T N22 PR30A 3 T
N19 PR16B 3 N19 PR25B 3 C N19 PR29B 3 C
N18 PR16A 3 T N18 PR25A 3 T N18 PR29A 3 T
M21 PR15B 3 C M21 PR24B 3 C M21 PR28B 3 C
L20 PR15A 3 T RDQS15 L20 PR24A 3 T RDQS24 L20 PR28A 3 T RDQS28
L21 PR14B 3 C L21 PR23B 3 C L21 PR27B 3 C
GND GND3 3 GND GND3 3 GND GND3 3
M20 PR14A 3 T M20 PR23A 3 T M20 PR27A 3 T
M18 PR13B 3 C M18 PR22B 3 (o} M18 PR26B 3 C
M19 PR13A 3 T M19 PR22A 3 T M19 PR26A 3 T
M22 PR12B 3 C M22 PR21B 3 C M22 PR25B 3 C
L22 PR12A 3 T L22 PR21A 3 T L22 PR25A 3 T
K22 PR11B 3 C K22 PR20B 3 C K22 PR24B 3 C
K21 PR11A 3 T K21 PR20A 3 T K21 PR24A 3 T
J22 PR9B 2 C PCLKC2_0 J22 PR18B 2 C PCLKC2_0 J22 PR22B 2 C PCLKC2_0
GND GND2 2 GND GND2 2 GND GND2 2
J21 PROA 2 T PCLKT2_0 J21 PR18A 2 T PCLKT2_0 J21 PR22A 2 T PCLKT2_0
H22 PR8B 2 C H22 PR17B 2 C H22 PR21B 2 C
H21 PR8A 2 T H21 PR17A 2 T H21 PR21A 2 T
L19 PR7B 2 C L19 PR16B 2 C L19 PR20B 2 C
L18 PR7A 2 T L18 PR16A 2 T L18 PR20A 2 T
K20 PR6B 2 C K20 PR15B 2 C K20 PR19B 2 C
J20 PR6A 2 T RDQS6 J20 PR15A 2 T RDQS15 J20 PR19A 2 T RDQS19
K19 PR5B 2 C K19 PR14B 2 C K19 PR18B 2 C
GND - - GND GND2 2 GND GND2 2
K18 PR5A 2 T K18 PR14A 2 T K18 PR18A 2 T
G22 PR4B 2 C G22 PR13B 2 C G22 PR17B 2 C
F22 PR4A 2 T F22 PR13A 2 T F22 PR17A 2 T
F21 PR3B 2 C F21 PR12B 2 C F21 PR16B 2 C
E22 PR3A 2 T E22 PR12A 2 T E22 PR16A 2 T
E21 NC - E21 PR11B 2 C E21 PR15B 2 C
D22 NC - D22 PR11A 2 T D22 PR15A 2 T
G21 NC - G21 NC - G21 PR14B 2 C
G20 NC - G20 NC - GND GND2 2
GND - - - - - G20 PR14A 2 T
J18 NC - J18 NC - J18 PR13B 2 C
H19 NC - H19 NC - H19 PR13A 2 T
J19 NC - J19 NC - J19 PR12B 2 C
H20 NC - H20 NC - H20 PR12A 2 T
H17 NC - H17 NC - H17 PR11B 2 C
H18 NC - H18 NC - H18 PR11A 2 T
D21 NC - D21 PR9B 2 C |RUMO_PLLC_FB_A] D21 PR9B 2 C |RUMO_PLLC_FB_A
GND - - GND GND2 2 GND GND2 2
Cc22 NC - c22 PR9A 2 T |RUMO_PLLT_FB_AJ C22 PR9A 2 T |RUMO_PLLT_FB_A
G19 NC - G19 PR8B 2 C | RUMO_PLLC_IN_Af G19 PR8B 2 C | RUMO_PLLC_IN_A
G18 NC - G18 PR8A 2 T | RUMO_PLLT_IN_A} G18 PR8A 2 T | RUMO_PLLT_IN_A
F20 NC - F20 PR7B 2 C F20 PR7B 2 C
F19 NC - F19 PR7A 2 T F19 PR7A 2 T
E20 NC - E20 PR6B 2 C E20 PR6B 2 C
D20 NC - D20 PR6A 2 T RDQS6 D20 PR6A 2 T RDQS6
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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
P5 PL32B 6 C P5 PL44B 6 C
P6 PL33A 6 T P6 PL45A 6 T
R5 PL33B 6 C R5 PL45B 6 C
U1 PL34A 6 T U1 PL46A 6 T
u2 PL34B 6 C U2 PL46B 6 C
T3 PL35A 6 T T3 PL47A 6 T
GND GND6 6 GND GND6 6
T4 PL35B 6 C T4 PL47B 6 C
R6 PL36A 6 T LDQS36 R6 PL48A 6 T LDQS48
T5 PL36B 6 C T5 PL48B 6 C
T6 PL37A 6 T T6 PL49A 6 T
us PL37B 6 C us PL49B 6 C
u3 PL38A 6 T U3 PL50A 6 T
u4 PL38B 6 C U4 PL50B 6 C
V1 PL39A 6 T Vi1 PL51A 6 T
GND GND6 6 GND GND6 6
V2 PL39B 6 C V2 PL51B 6 C
uz TCK 6 u7 TCK 6
V4 TDI 6 V4 TDI 6
V5 T™MS 6 V5 TMS 6
V3 TDO 6 V3 TDO 6
U6 VCCJ 6 ue VCCJ 6
WA PL41A 6 T LLMO_PLLT_IN_A WA PL53A 6 T LLMO_PLLT_IN_A
W2 PL41B 6 C LLMO_PLLC_IN_A w2 PL53B 6 C LLMO_PLLC_IN_A
V6 PL42A 6 T LLMO_PLLT_FB_A V6 PL54A 6 T LLMO_PLLT_FB_A
W6 PL42B 6 C LLMO_PLLC_FB_A W6 PL54B 6 C LLMO_PLLC_FB_A
Y1 PL43A 6 T Y1 PL55A 6 T
Y2 PL43B 6 C Y2 PL55B 6 C
W3 PL44A 6 T W3 PL56A 6 T
GND GND6 6 GND GND6 6
W4 PL44B 6 C w4 PL56B 6 C
AA1 PL45A 6 T LDQS45 AA1 PL57A 6 T LDQS57
AB1 PL45B 6 C AB1 PL57B 6 C
Y4 PL46A 6 T Y4 PL58A 6 T
Y3 PL46B 6 C Y3 PL58B 6 C
ACAH PL47A 6 T ACAH PL59A 6 T
AB2 PL47B 6 C AB2 PL59B 6 C
AA2 NC - AA2 PL60A 6 T
- - - GND GND6 6
AA3 NC - AA3 PL60B 6 C
W5 NC - W5 PL61A 6 T
Y5 NC - Y5 PL61B 6 C
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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

u21 PR36B 3 C u21 PR48B 3 C

T21 PR36A 3 T RDQS36 T21 PR48A 3 T RDQS48
T25 PR35B 3 C T25 PR47B 3 C
GND GND3 3 GND GND3 3

T26 PR35A 3 T T26 PR47A 3 T

T22 PR34B 3 C T22 PR46B 3 C

T23 PR34A 3 T T23 PR46A 3 T

T24 PR33B 3 C T24 PR45B 3 C

R23 PR33A 3 T R23 PR45A 3 T

R25 PR32B 3 C R25 PR44B 3 C

R24 PR32A 3 T R24 PR44A 3 T

R26 PR31B 3 C R26 PR43B 3 C
GND GND3 3 GND GND3 3

P26 PR31A 3 T P26 PR43A 3 T

R21 PR30B 3 C R21 PR42B 3 C

R22 PR30A 3 T R22 PR42A 3 T

P25 PR29B 3 C P25 PR41B 3 C

P24 PR29A 3 T P24 PR41A 3 T

P23 PR28B 3 C P23 PR40B 3 C

P22 PR28A 3 T RDQS28 P22 PR40A 3 T RDQS40
N26 PR27B 3 C N26 PR39B 3 C
GND GND3 3 GND GND3 3

M26 PR27A 3 T M26 PR39A 3 T

N21 PR26B 3 C N21 PR38B 3 C

P21 PR26A 3 T P21 PR38A 3 T

N23 PR25B 3 C N23 PR37B 3 C

N22 PR25A 3 T N22 PR37A 3 T

N25 PR24B 3 C N25 PR36B 3 C

N24 PR24A 3 T N24 PR36A 3 T

L26 PR22B 2 C PCLKC2_0 L26 PR34B 2 C PCLKC2_0
GND GND2 2 GND GND2 2

K26 PR22A 2 T PCLKT2_0 K26 PR34A 2 T PCLKT2_0
M22 PR21B 2 C M22 PR33B 2 C

M23 PR21A 2 T M23 PR33A 2 T

M25 PR20B 2 C M25 PR32B 2 C

M24 PR20A 2 T M24 PR32A 2 T

M21 PR19B 2 C M21 PR31B 2 C

L21 PR19A 2 T RDQS19 L21 PR31A 2 T RDQS31
L22 PR18B 2 C L22 PR30B 2 C
GND GND2 2 GND GND2 2

L23 PR18A 2 T L23 PR30A 2 T

L25 PR17B 2 C L25 PR29B 2 C
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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

A21 PT51A 1 T A21 PT51A 1 T

E17 PT50B 1 C E17 PT50B 1 C

B17 PT50A 1 T B17 PT50A 1 T

C17 PT49B 1 C C17 PT49B 1 C
GND GND1 1 GND GND1 1

D17 PT49A 1 T D17 PT49A 1 T

F17 PT48B 1 C F17 PT48B 1 C

E20 PT48A 1 T E20 PT48A 1 T

G17 PT47B 1 C G17 PT47B 1 C

B20 PT47A 1 T B20 PT47A 1 T

E16 PT46B 1 C E16 PT46B 1 C

A20 PT46A 1 T TDQS46 A20 PT46A 1 T TDQS46
A19 PT45B 1 C A19 PT45B 1 C
GND GNDf1 1 GND GND1 1

B19 PT45A 1 T B19 PT45A 1 T

D16 PT44B 1 C D16 PT44B 1 C

Cci6 PT44A 1 T Cci16 PT44A 1 T

F16 PT43B 1 C F16 PT43B 1 C

A18 PT43A 1 T A18 PT43A 1 T

G16 PT42B 1 C G16 PT42B 1 C

B18 PT42A 1 T B18 PT42A 1 T

A17 PT41B 1 C A17 PT41B 1 C
GND GNDf1 1 GND GND1 1

A16 PT41A 1 T A16 PT41A 1 T

D15 PT40B 1 C D15 PT40B 1 C

B16 PT40A 1 T B16 PT40A 1 T

E15 PT39B 1 C E15 PT39B 1 C

C15 PT39A 1 T C15 PT39A 1 T

F15 PT38B 1 C F15 PT38B 1 C

G15 PT38A 1 T TDQS38 G15 PT38A 1 T TDQS38
B15 PT37B 1 C B15 PT37B 1 C
GND GND1 1 GND GND1 1

A15 PT37A 1 T A15 PT37A 1 T

E14 PT36B 1 C E14 PT36B 1 C

G14 PT36A 1 T G114 PT36A 1 T

D14 PT35B 1 C VREF2_1 D14 PT35B 1 C VREF2_1
E13 PT35A 1 T VREF1_1 E13 PT35A 1 T VREF1_1
F14 PT34B 1 C F14 PT34B 1 C

Ci14 PT34A 1 T Ci14 PT34A 1 T

B14 PT33B 0 C PCLKCO_0 B14 PT33B 0 C PCLKCO_0
GND GNDO 0 GND GNDO 0

A14 PT33A 0 T PCLKTO0_O Al14 PT33A 0 T PCLKTO_O
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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

A5 PT13B 0 C A5 PT13B 0 C

GND GNDO 0 GND GNDO 0

A4 PT13A 0 T A4 PT13A 0 T
F9 PT12B 0 C F9 PT12B 0 C
B6 PT12A 0 T B6 PT12A 0 T
E9 PT11B 0 C E9 PT11B 0 C
C8 PT11A 0 T C8 PT11A 0 T
G8 PT10B 0 C G8 PT10B 0 C
B5 PT10A 0 T B5 PT10A 0 T
A3 PT9B 0 C A3 PT9B 0 C

GND GNDO 0 GND GNDO 0

A2 PT9A 0 T A2 PT9A 0 T
F8 PT8B 0 C F8 PT8B 0 C
B4 PT8A 0 T B4 PT8A 0 T
E8 PT7B 0 C E8 PT7B 0 C
B3 PT7A 0 T B3 PT7A 0 T
D8 PT6B 0 C D8 PT6B 0 C
G7 PT6A 0 T TDQS6 G7 PT6A 0 T TDQS6
C4 PT5B 0 C C4 PT5B 0 C
C5 PT5A 0 T C5 PT5A 0 T
E7 PT4B 0 C E7 PT4B 0 C
D4 PT4A 0 T D4 PT4A 0 T
F7 PT3B 0 C F7 PT3B 0 C
D6 PT3A 0 T D6 PT3A 0 T
D7 PT2B 0 C D7 PT2B 0 C
E6 PT2A 0 T E6 PT2A 0 T

GND GNDO 0 GND GNDO 0

K10 GND - K10 GND -

K11 GND - K11 GND -

K12 GND - K12 GND -

K13 GND - K13 GND -

K14 GND - K14 GND -

K15 GND - K15 GND -

K16 GND - K16 GND -

L10 GND - L10 GND -

L11 GND - L11 GND -

L12 GND - L12 GND -

L13 GND - L13 GND -

L14 GND - L14 GND -

L15 GND - L15 GND -

L16 GND - L16 GND -

L17 GND - L17 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
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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LatticeEC Industrial (Continued)

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC15E-3F484I 352 -3 fpBGA 484 IND 15.3K
LFEC15E-4F484l 352 -4 fpBGA 484 IND 15.3K
LFEC15E-3F256I 195 -3 fpBGA 256 IND 15.3K
LFEC15E-4F2561 195 -4 fpBGA 256 IND 15.3K

Part Number I/0s Grade Package Pins Temp. LUTs
LFEC20E-3F672I 400 -3 fpBGA 672 IND 19.7K
LFEC20E-4F672I 400 -4 fpBGA 672 IND 19.7K
LFEC20E-3F484l 360 -3 fpBGA 484 IND 19.7K
LFEC20E-4F4841 360 -4 fpBGA 484 IND 19.7K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFEC33E-3F672I 496 -3 fpBGA 672 IND 32.8
LFEC33E-4F672I 496 -4 fpBGA 672 IND 32.8
LFEC33E-3F484l 360 -3 fpBGA 484 IND 32.8
LFEC33E-4F484I 360 -4 fpBGA 484 IND 32.8

LatticeECP Industrial

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP6E-3F484I 224 -3 fpBGA 484 IND 6.1K
LFECPGE-4F4841 224 -4 fpBGA 484 IND 6.1K
LFECP6E-3F256I 195 -3 fpBGA 256 IND 6.1K
LFECP6E-4F2561 195 -4 fpBGA 256 IND 6.1K
LFECP6E-3Q208I 147 -3 PQFP 208 IND 6.1K
LFECP6E-4Q208I 147 -4 PQFP 208 IND 6.1K
LFECP6E-3T144I 97 -3 TQFP 144 IND 6.1K
LFECPGE-4T144I 97 -4 TQFP 144 IND 6.1K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP10E-3F484l 288 -3 fpBGA 484 IND 10.2K
LFECP10E-4F484l 288 -4 fpBGA 484 IND 10.2K
LFECP10E-3F256I 195 -3 fpBGA 256 IND 10.2K
LFECP10E-4F256I 195 -4 fpBGA 256 IND 10.2K
LFECP10E-3Q208lI 147 -3 PQFP 208 IND 10.2K
LFECP10E-4Q208I 147 -4 PQFP 208 IND 10.2K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP15E-3F484| 352 -3 fpBGA 484 IND 15.3K
LFECP15E-4F484| 352 -4 fpBGA 484 IND 15.3K
LFECP15E-3F256I 195 -3 fpBGA 256 IND 15.3K
LFECP15E-4F256I 195 -4 fpBGA 256 IND 15.3K
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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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