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Figure 2-1. Simplified Block Diagram, LatticeEC Device (Top Level)
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Figure 2-2. Simplified Block Diagram, LatticeECP-DSP Device (Top Level)
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Figure 2-32. DQS Local Bus.
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be shifted in and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test
access port consists of dedicated I/Os: TDI, TDO, TCK and TMS. The test access port has its own supply voltage
Vccy and can operate with LVCMOSS3.3, 2.5, 1.8, 1.5 and 1.2 standards.

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

Device Configuration

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

The TAP supports both the IEEE Std. 1149.1 Boundary Scan specification and the IEEE Std. 1532 In-System Con-
figuration specification. The sysCONFIG port is a 20-pin interface with six of the I/Os used as dedicated pins and
the rest being dual-use pins (please refer to TN1053 for more information about using the dual-use pins as general
purpose I/O). There are four configuration options for LatticeECP/EC devices:

1. Industry standard SPI memories.

2. Industry standard byte wide flash and ispMACH 4000 for control/addressing.
3. Configuration from system microprocessor via the configuration bus or TAP.
4. Industry standard FPGA board memory.

On power-up, the FPGA SRAM is ready to be configured with the sysCONFIG port active. The IEEE 1149.1 serial
mode can be activated any time after power-up by sending the appropriate command through the TAP port. Once a
configuration port is selected, that port is locked and another configuration port cannot be activated until the next
power-up sequence.

For more information about device configuration, please see the list of technical documentation at the end of this
data sheet.

Internal Logic Analyzer Capability (ispTRACY)

All LatticeECP/EC devices support an internal logic analyzer diagnostic feature. The diagnostic features provide
capabilities similar to an external logic analyzer, such as programmable event and trigger condition and deep trace
memory. This feature is enabled by Lattice’s ispTRACY. The ispTRACY utility is added into the user design at com-
pile time.

For more information about ispTRACY, please see information regarding additional technical documentation at the
end of this data sheet.

External Resistor

LatticeECP/EC devices require a single external, 10K ohm +/- 1% value between the XRES pin and ground. Device
configuration will not be completed if this resistor is missing. There is no boundary scan register on the external
resistor pad.

2-32



am DC and Switching Characteristics
=LATTICE LatticeECP/EC Family Data Sheet

DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
i, ' |Input or I/O Leakage 08 V06 (Vegio -0.2V) — — 10 HA
hy'® Input or I/O High Leakage (Veeio - 0.2V) 8 V)4 6 3.6V — — 40 HA
Ipy I/O Active Pull-up Current 00VN00.7Veeio -30 — -150 MA
IpD I/O Active Pull-down Current VL (MAX) 8 V| 8 V| (MAX) 30 — 150 MA
IBHLS Bus Hold Low sustaining current |V = V)_ (MAX) 30 — — MA
IBHHS Bus Hold High sustaining current |V|y = 0.7V¢ccio -30 — — MA
IBHLO Bus Hold Low Overdrive current |0 8 V|\ 6 V|4 (MAX) — — 150 MA
IBHLH Bus Hold High Overdrive current |0 8 V|\ 6 V|4 (MAX) — — -150 MA
VBHT Bus Hold trip Points 00 V)y 0 Vi (MAX) VL (MAX) — Vg (MIN) Vv
C1 /O Capacitance? xgg'g Tg\? \\/’/2'5:\/6 1(')8\\//;H1 (fAVA;()ZV — 8 — pf
c2 Dedicated Input Capacitance® xgg'g Tg\? \\/’/2'5:\/6 1(')8\\//;H1 (fAVA;()ZV — 6 — pf

1. Input or I/O leakage current is measured with the pin configured as an input or as an I/O with the output driver tri-stated. It is not measured
with the output driver active. Bus maintenance circuits are disabled.

2. Tp 25°C, f = 1.0MHz

3. For top and bottom general purpose I/O pins, when V, is higher than V¢ o, a transient current typically of 30ns in duration or less with a
peak current of 6mA can occur on the high-to-low transition. For left and right I/O banks, V| must be less than or equal to Vgio.
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RSDS

The LatticeECP/EC devices support differential RSDS standard. This standard is emulated using complementary
LVCMOS 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. Use LVDS25E mode with suggested resistors for RSDS operation. Resistor values in
Figure 3-4 are industry standard values for 1% resistors.

Figure 3-4. RSDS (Reduced Swing Differential Standard)
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\I\ E 204 E
D Py e
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| I 121 100 |
| 294 |
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> >
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RSDS Buffer
Table 3-4. RSDS DC Conditions
Parameter Description Typical Units
Zout Output impedance 20 ohm
Rs Driver series resistor 294 ohm
Rp Driver parallel resistor 121 ohm
Rt Receiver termination 100 ohm
VoH Output high voltage 1.35 \
VoL Output low voltage 1.15 \%
Vob Output differential voltage 0.20 \Y
Vewm Output common mode voltage 1.25 \%
ZBacK Back impedance 101.5 ohm
Ibc DC output current 3.66 mA
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LatticeECP/EC sysCONFIG Port Timing Specifications (Continued)

Over Recommended Operating Conditions

Parameter Description Min. Typ. Max. Units
tsoe CSSPIN Active Setup Time 300 — ns
tcsPiD CSSPIN Low to First Clock Edge Setup Time 300+3cyc 600+6¢cyc ns
fmaxsel Max Frequency for SPI — 25 MHz
tsuspi SOSPI Data Setup Time Before CCLK 7 — ns
tHsPl SOSPI Data Hold Time After CCLK 1 — ns
Timing v.G 0.30

Master Clock

Clock Mode Min. Typ. Max. Units
2.5MHz 1.75 25 3.25 MHz
5 MHz 3.78 5.4 7.02 MHz
10 MHz 7 10 13 MHz
15 MHz 10.5 15 19.5 MHz
20 MHz 14 20 26 MHz
25 MHz 18.2 26 33.8 MHz
30 MHz 21 30 39 MHz
35 MHz 23.8 34 44.2 MHz
40 MHz 28.7 41 53.3 MHz
45 MHz 315 45 58.5 MHz
50 MHz 35.7 51 66.3 MHz
55 MHz 38.5 55 715 MHz
60 MHz 42 60 78 MHz
Duty Cycle 40 — 60 %
Timing v.G 0.30
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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, 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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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
A10 PT25B 0 C PCLKCO0_0 PT25B 0 C PCLKCO_0
GND GNDO 0 GNDO 0
B10 PT25A 0 T PCLKTO_0 PT25A 0 T PCLKTO_O
C9 PT24B 0 C VREF1_0 PT24B 0 C VREF1_0
B9 PT24A 0 T VREF2_0 PT24A 0 T VREF2_0
E9 PT23B 0 C PT23B 0 C
D9 PT23A 0 T PT23A 0 T
D8 PT22B 0 C PT22B 0 C
c8 PT22A 0 T TDQS22 PT22A 0 T TDQS22
A9 PT21B 0 C PT21B 0 C
GND GNDO 0 GNDO 0
A8 PT21A 0 T PT21A 0 T
B8 PT20B 0 C PT20B 0 C
B7 PT20A 0 T PT20A 0 T
D7 PT19B 0 C PT19B 0 C
Cc7 PT19A 0 T PT19A 0 T
A7 PT18B 0 C PT18B 0 C
A6 PT18A 0 T PT18A 0 T
E7 PT17B 0 C PT17B 0 C
GND GNDO 0 GNDO 0
E6 PT17A 0 T PT17A 0 T
D6 PT16B 0 C PT16B 0 C
cé6 PT16A 0 T PT16A 0 T
B6 PT15B 0 C PT15B 0 C
B5 PT15A 0 T PT15A 0 T
A5 PT14B 0 C PT14B 0 C
Ad PT14A 0 T TDQS14 PT14A 0 T TDQS14
A3 PT13B 0 C PT13B 0 C
- GNDO 0 GNDO 0
A2 PT13A 0 T PT13A 0 T
B2 PT12B 0 C PT12B 0 C
B3 PT12A 0 T PT12A 0 T
D5 PT11B 0 C PT11B 0 C
C5 PT11A 0 T PT11A 0 T
C4 PT10B 0 C PT10B 0 C
B4 PT10A 0 T PT10A 0 T
GND GNDO 0 GNDO 0
GND GNDO 0 GNDO 0
A1l GND - GND -
A16 GND - GND -
G10 GND - GND -
G7 GND - GND -
G8 GND - GND -
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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 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
N22 PR30A 3 T N22 PR42A 3 T
N19 PR29B 3 C N19 PR41B 3 C
N18 PR29A 3 T N18 PR41A 3 T
M21 PR28B 3 C M21 PR40B 3 C
L20 PR28A 3 T RDQS28 L20 PR40A 3 T RDQS40
L21 PR27B 3 C L21 PR39B 3 C
GND GND3 3 GND GND3 3
M20 PR27A 3 T M20 PR39A 3 T
M18 PR26B 3 C M18 PR38B 3 C
M19 PR26A 3 T M19 PR38A 3 T
M22 PR25B 3 C M22 PR37B 3 C
L22 PR25A 3 T L22 PR37A 3 T
K22 PR24B 3 C K22 PR36B 3 C
K21 PR24A 3 T K21 PR36A 3 T
J22 PR22B 2 C PCLKC2_0 J22 PR34B 2 C PCLKC2_0
GND GND2 2 GND GND2 2
J21 PR22A 2 T PCLKT2_0 J21 PR34A 2 T PCLKT2_0
H22 PR21B 2 C H22 PR33B 2 C
H21 PR21A 2 T H21 PR33A 2 T
L19 PR20B 2 C L19 PR32B 2 C
L18 PR20A 2 T L18 PR32A 2 T
K20 PR19B 2 C K20 PR31B 2 C
J20 PR19A 2 T RDQS19 J20 PR31A 2 T RDQS31
K19 PR18B 2 C K19 PR30B 2 C
GND GND2 2 GND GND2 2
K18 PR18A 2 T K18 PR30A 2 T
G22 PR17B 2 C G22 PR29B 2 C
F22 PR17A 2 T F22 PR29A 2 T
F21 PR16B 2 C F21 PR28B 2 C
E22 PR16A 2 T E22 PR28A 2 T
E21 PR15B 2 C E21 PR27B 2 C
D22 PR15A 2 T D22 PR27A 2 T
G21 PR14B 2 C G21 PR26B 2 C
G20 PR14A 2 T G20 PR26A 2 T
GND GND2 2 GND GND2 2
J18 PR13B 2 C J18 PR25B 2 C
H19 PR13A 2 T H19 PR25A 2 T
J19 PR12B 2 C J19 PR24B 2 C
H20 PR12A 2 T H20 PR24A 2 T
H17 PR11B 2 C H17 PR23B 2 C
H18 PR11A 2 T H18 PR23A 2 T RDQS23
D21 PR9B 2 C |RUMO_PLLC_FB_A D21 PR17B 2 C |RUMO_PLLC_FB_A
GND GND2 2 GND GND2 2
GND - - GND GND2 2
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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

A17 PT47A 1 T A17 PT47A 1 T

B15 PT46B 1 C B15 PT46B 1 C

A16 PT46A 1 T TDQS46 A16 PT46A 1 T TDQS46
A15 PT45B 1 C A15 PT45B 1 C
GND GND1 1 GND GND1 1

A14 PT45A 1 T A14 PT45A 1 T

G14 PT44B 1 C G14 PT44B 1 C

E15 PT44A 1 T E15 PT44A 1 T

D15 PT43B 1 C D15 PT43B 1 C

C15 PT43A 1 T C15 PT43A 1 T

C14 PT42B 1 C C14 PT42B 1 C

B14 PT42A 1 T B14 PT42A 1 T

A13 PT41B 1 C A13 PT41B 1 C
GND GND1 1 GND GND1 1

B13 PT41A 1 T B13 PT41A 1 T

E14 PT40B 1 C E14 PT40B 1 C

C13 PT40A 1 T C13 PT40A 1 T

F14 PT39B 1 C F14 PT39B 1 C

D14 PT39A 1 T D14 PT39A 1 T

E13 PT38B 1 C E13 PT38B 1 C

G13 PT38A 1 T TDQS38 G13 PT38A 1 T TDQS38
A12 PT37B 1 C A12 PT37B 1 C
GND GND1 1 GND GND1 1

B12 PT37A 1 T B12 PT37A 1 T

F13 PT36B 1 C F13 PT36B 1 C

D13 PT36A 1 T D13 PT36A 1 T

F12 PT35B 1 C VREF2_1 F12 PT35B 1 C VREF2_1
D12 PT35A 1 T VREF1_1 D12 PT35A 1 T VREF1_1
F11 PT34B 1 C F11 PT34B 1 C

C12 PT34A 1 T C12 PT34A 1 T

A11 PT33B 0 C PCLKCO_0 A1 PT33B 0 C PCLKCO0_0
GND GNDO 0 GND GNDO 0

A10 PT33A 0 T PCLKTO_0O A10 PT33A 0 T PCLKTO_0
E12 PT32B 0 C VREF1_0 E12 PT32B 0 C VREF1_0
E11 PT32A 0 T VREF2_0 E11 PT32A 0 T VREF2_0
B11 PT31B 0 C B11 PT31B 0 C

Ci1 PT31A 0 T Ci1 PT31A 0 T

B9 PT30B 0 C B9 PT30B 0 C

B10 PT30A 0 T TDQS30 B10 PT30A 0 T TDQS30

A9 PT29B 0 C A9 PT29B 0 C
GND GNDO 0 GND GNDO 0

A8 PT29A 0 T A8 PT29A 0 T

D11 PT28B 0 C D11 PT28B 0 C

C10 PT28A 0 T C10 PT28A 0 T
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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
A7 PT27B 0 C A7 PT27B 0 C
A6 PT27A 0 T A6 PT27A 0 T
B7 PT26B 0 C B7 PT26B 0 C
B8 PT26A 0 T B8 PT26A 0 T
A5 PT25B 0 C A5 PT25B 0 C
GND GNDO 0 GND GNDO 0
B6 PT25A 0 T B6 PT25A 0 T
G10 PT24B 0 C G10 PT24B 0 C
E10 PT24A 0 T E10 PT24A 0 T
F10 PT23B 0 C F10 PT23B 0 C
D10 PT23A 0 T D10 PT23A 0 T
G9 PT22B 0 C G9 PT22B 0 C
E9 PT22A 0 T TDQS22 E9 PT22A 0 T TDQS22
C9 PT21B 0 C C9 PT21B 0 C
GND GNDO 0 GND GNDO 0
cs PT21A 0 T (0F:] PT21A 0 T
F9 PT20B 0 C F9 PT20B 0 C
D9 PT20A 0 T D9 PT20A 0 T
F8 PT19B 0 C F8 PT19B 0 C
D7 PT19A 0 T D7 PT19A 0 T
D8 PT18B 0 C D8 PT18B 0 C
Cc7 PT18A 0 T Cc7 PT18A 0 T
GND GNDO 0 GND GNDO 0
A4 PT17B 0 C A4 PT17B 0 C
B4 PT17A 0 T B4 PT17A 0 T
C4 PT16B 0 C C4 PT16B 0 C
C5 PT16A 0 T C5 PT16A 0 T
D6 PT15B 0 C D6 PT15B 0 C
B5 PT15A 0 T B5 PT15A 0 T
E6 PT14B 0 C E6 PT14B 0 C
cé6 PT14A 0 T TDQS14 Cé PT14A 0 T TDQS14
A3 PT13B 0 C A3 PT13B 0 C
GND GNDO 0 GND GNDO 0
B3 PT13A 0 T B3 PT13A 0 T
F6 PT12B 0 C F6 PT12B 0 C
D5 PT12A 0 T D5 PT12A 0 T
F7 PT11B 0 C F7 PT11B 0 C
E8 PT11A 0 T E8 PT11A 0 T
G6 PT10B 0 C G6 PT10B 0 Cc
E7 PT10A 0 T E7 PT10A 0 T
GND GNDO 0 GND GNDO 0
GND GNDO 0 GND GNDO 0
A1 GND - A1 GND -
A22 GND - A22 GND -
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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 -

4-59



a Pinout Information
s=LATTICE LatticeECP/EC Family Data Sheet

LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function | Bank |LVDS Dual Function Number | Function | Bank | LVDS Function
GND GND7 7 GND GND7 7
E3 PL2A 7 T VREF2_7 E3 PL2A 7 T VREF2_7
E4 PL2B 7 C VREF1_7 E4 PL2B 7 C VREF1_7
E5 NC - E5 PL6A 7 T LDQS6
D5 NC - D5 PL6B 7 C
F4 NC - F4 PL7A 7 T
F5 NC - F5 PL7B 7 C
C3 NC - C3 PL8A 7 T
D3 NC - D3 PL8B 7 C
c2 NC - Cc2 PL9A 7 T
- - - GND GND7 7
B2 NC - B2 PL9B 7 C
B1 PL3A 7 T B1 PL10A 7 T
C1 PL3B 7 C C1 PL10B 7 C
F3 PL4A 7 T F3 PL11A 7 T
G3 PL4B 7 C G3 PL11B 7 C
D2 PL5A 7 T D2 PL12A 7 T
E2 PL5B 7 C E2 PL12B 7 C
- - - GND GND7 7
D1 PL6A 7 T LDQS6 D1 PL14A 7 T LDQS14
E1 PL6B 7 C E1 PL14B 7 C
F2 PL7A 7 T F2 PL15A 7 T
G2 PL7B 7 C G2 PL15B 7 C
F6 PL8A 7 T LUMO_PLLT_IN_A F6 PL16A 7 T LUMO_PLLT_IN_A
G6 PL8B 7 C LUMO_PLLC_IN_A G6 PL16B 7 C LUMO_PLLC_IN_A
H4 PL9A 7 T LUMO_PLLT_FB_A H4 PL17A 7 T LUMO_PLLT_FB_A
GND GND7 7 GND GND7 7
G4 PL9B 7 C LUMO_PLLC_FB_A G4 PL17B 7 C LUMO_PLLC_FB_A
H6 NC - H6 PL19A 7 T
J7 NC - J7 PL19B 7 C
G5 NC - G5 PL20A 7 T
H5 NC - H5 PL20B 7 C
H3 NC - H3 PL21A 7 T
J3 NC - J3 PL21B 7 C
H2 NC - H2 PL22A 7 T
- - - GND GND7 7
J2 NC - J2 PL22B 7 C
J4 PL11A 7 T J4 PL23A 7 T LDQS23
J5 PL11B 7 C J5 PL23B 7 C
K4 PL12A 7 T K4 PL24A 7 T
K5 PL12B 7 C K5 PL24B 7 C
Jé PL13A 7 T J6 PL25A 7 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

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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LatticeECP Commercial

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP6E-3F484C 224 -3 fpBGA 484 COM 6.1K
LFECP6E-4F484C 224 -4 fpBGA 484 COM 6.1K
LFECP6E-5F484C 224 -5 fpBGA 484 COM 6.1K
LFECP6E-3F256C 195 -3 fpBGA 256 COM 6.1K
LFECP6E-4F256C 195 -4 fpBGA 256 COM 6.1K
LFECP6E-5F256C 195 -5 fpBGA 256 COM 6.1K
LFECP6E-3Q208C 147 -3 PQFP 208 COM 6.1K
LFECP6E-4Q208C 147 -4 PQFP 208 COM 6.1K
LFECP6E-5Q208C 147 -5 PQFP 208 COM 6.1K
LFECP6E-3T144C 97 -3 TQFP 144 COM 6.1K
LFECP6E-4T144C 97 -4 TQFP 144 COM 6.1K
LFECP6E-5T144C 97 -5 TQFP 144 COM 6.1K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP10E-3F484C 288 -3 fpBGA 484 COM 10.2K
LFECP10E-4F484C 288 -4 fpBGA 484 COM 10.2K
LFECP10E-5F484C 288 -5 fpBGA 484 COM 10.2K
LFECP10E-3F256C 195 -3 fpBGA 256 COM 10.2K
LFECP10E-4F256C 195 -4 fpBGA 256 COM 10.2K
LFECP10E-5F256C 195 -5 fpBGA 256 COM 10.2K
LFECP10E-3Q208C 147 -3 PQFP 208 COM 10.2K
LFECP10E-4Q208C 147 -4 PQFP 208 COM 10.2K
LFECP10E-5Q208C 147 -5 PQFP 208 COM 10.2K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP15E-3F484C 352 -3 fpBGA 484 COM 15.3K
LFECP15E-4F484C 352 -4 fpBGA 484 CcOoM 15.3K
LFECP15E-5F484C 352 -5 fpBGA 484 COM 15.3K
LFECP15E-3F256C 195 -3 fpBGA 256 COM 15.3K
LFECP15E-4F256C 195 -4 fpBGA 256 CcOoM 15.3K
LFECP15E-5F256C 195 -5 fpBGA 256 COM 15.3K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP20E-3F672C 400 -3 fpBGA 672 COM 19.7K
LFECP20E-4F672C 400 -4 fpBGA 672 COM 19.7K
LFECP20E-5F672C 400 -5 fpBGA 672 CcOoM 19.7K
LFECP20E-3F484C 360 -3 fpBGA 484 COM 19.7K
LFECP20E-4F484C 360 -4 fpBGA 484 COM 19.7K
LFECP20E-5F484C 360 -5 fpBGA 484 CcOoM 19.7K

Part Number 1/0s Grade Package Pins Temp. LUTs
LFECP33E-3F672C 496 -3 fpBGA 672 CcOoM 32.8K
LFECP33E-4F672C 496 -4 fpBGA 672 COM 32.8K
LFECP33E-5F672C 496 -5 fpBGA 672 CcOoM 32.8K
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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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Supplemental Information

September 2012 Data Sheet

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

© 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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Revision History
LatticeECP/EC Family Data Sheet

Date Version Section Change Summary
December 2004 01.4 Architecture Updated Hot Socketing Recommended Power Up Sequence section.
Pinout Information |Added LFEC1, LFEC3, LFECP/EC10, LFECP/EC15 to Pin Information
Added LFEC1, LFEC3, LFECP/EC10, LFECP/EC15 to Power Supply
and NC Connections
Added LFEC1 and LFEC3 100 TQFP Pinout
Added LFEC1 and LFEC3 144 TQFP Pinout
Added LFEC1, LFEC3 and LFECP/EC10 208 PQFP Pinout
Added LFECS3, LFECP/EC10 and LFECP/EC15 256 fpBGA Pinout
Added LFECP/EC10 and LFECP/EC15 484 fpBGA Pinout
Ordering Information |Added Lead-Free Package Designators
Added Lead-Free Ordering Part Numbers
Supplemental Updated list of technical notes.
Information
April 2005 01.5 Architecture EBR memory support section has been updated with clarification.
Updated syslO buffer pair section.
DC & Switching Hot Socketing Specification has been updated.
Characteristics DC Electrical Characteristics table (I;,, I;4) has been updated.
Supply Current (Standby) table has been updated.
Initialization Supply Current table has been updated.
External Switching Characteristics section has been updated.
Removed tgrgTyy Spec. from PLL Parameter table.
trsT Specifications have been updated.
sysCONFIG Port Timing Specifications (tgscL, tiopiss, tpramRry) have
been updated.
Pinout Information  |Added LFECP/EC33 Pinout Information
Pin Information Summary table has been updated.
Power Supply and NC Connection table has been updated.
484-fpBGA logic connection has been updated (Ball # J6, J17, P6 and
P17 for ECP/EC33 are now called VCCPLL).
672-fpBGA logic connection has been updated (Ball # K19, L8, U19, U8
for ECP/EC33 are now called VCCPLL).
May 2005 01.6 Introduction ECP/EC33 EBR SRAM Bits and Blocks have been updated to 498K and

54 respectively.

Architecture

Table 2-10 has been updated (ECP/EC33 EBR SRAM Bits and Blocks
have been updated to 498K and 54 respectively.)

Recommended Power Up Sequence section has been removed.

DC & Switching
Characteristics

Supply Current (Standby) table has been updated.

Initialization Supply Current table has been updated.

Vos test condition has been updated to (VOP+VOM)/2.

Register-to-Register performance table has been updated (rev. G 0.27).

External switching characteristics have been updated (rev. G 0.27).

Internal timing parameters have been updated (rev. G 0.27).

Timing adders have been updated (rev. G 0.27).

sysCONFIG port timing specifications have been updated.

Pinout Information

Pin Information Summary table has been updated.

Power Supply and NC Connection table has been updated.

Ordering Information

OPN list has been updated.
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