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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)

Programmable 1/O Cell
(PIC) includes sysIO

O ) e ey

HNEEEEEEEEEEEEEE
S s e
=il E NN NN
s LI I IC e L]
IIIIIIIIIIIIIIII

|

sysMEM Embedded
Block RAM (EBR)

| - JTAG Port

H’DDDDDD o

sysCONFIG Programming
Port (includes dedicated | !
and dual use pins) i

%”DDDDDDDDDDDDDDDD
ayje=s enasassmasass,
L oIe e e e e e LI Je e
HNNEEEEEEEEEEEEE

nnnanannllannnnnnsl lhannnnnalansnnnns)

| PFF (Fast PFU
without RAM/ROM)

sysCLOCK PLL

lnnngnng)

Programmable
Functional Unit (PFU)

2-2



. Architecture
=LATTICE LatticeECP/EC Family Data Sheet

Figure 2-14. DCS Waveforms
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sysMEM Memory
The LatticeECP/EC devices contain a number of sysMEM Embedded Block RAM (EBR). The EBR consists of a 9-
Kbit RAM, with dedicated input and output registers.

sysMEM Memory Block

The sysMEM block can implement single port, dual port or pseudo dual port memories. Each block can be used in
a variety of depths and widths as shown in Table 2-6.

Table 2-6. sysMEM Block Configurations

Memory Mode Configurations

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9
512x 18
256 x 36

8,192 x 1
4,096 x 2
True Dual Port 2,048 x 4
1,024 x 9
512x 18

8,192 x 1
4,096 x 2
2,048 x4
1,024 x 9
512x 18
256 x 36

Single Port

Pseudo Dual Port

Bus Size Matching

All of the multi-port memory modes support different widths on each of the ports. The RAM bits are mapped LSB
word 0 to MSB word 0, LSB word 1 to MSB word 1 and so on. Although the word size and number of words for
each port varies, this mapping scheme applies to each port.

RAM Initialization and ROM Operation

If desired, the contents of the RAM can be pre-loaded during device configuration. By preloading the RAM block
during the chip configuration cycle and disabling the write controls, the sysMEM block can also be utilized as a
ROM.
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Figure 2-27. Input Register DDR Waveforms
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Output Register Block

The output register block provides the ability to register signals from the core of the device before they are passed
to the sysl/O buffers. The block contains a register for SDR operation that is combined with an additional latch for
DDR operation. Figure 2-29 shows the diagram of the Output Register Block.

In SDR mode, ONEGO 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, ONEGO is fed into one register on the positive edge of the clock and OPOSO is
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (DO).

Figure 2-30 shows the design tool DDR primitives. The SDR output register has reset and clock enable available.
The additional register for DDR operation does not have reset or clock enable available.
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Oscillator

Every LatticeECP/EC device has an internal CMOS oscillator which is used to derive a master clock for configura-
tion. The oscillator and the master clock run continuously. The default value of the master clock is 2.5MHz. Table 2-
15 lists all the available Master Clock frequencies. When a different Master Clock is selected during the design pro-
cess, the following sequence takes place:

1. User selects a different Master Clock frequency.

2. During configuration the device starts with the default (2.5MHz) Master Clock frequency.

3. The clock configuration settings are contained in the early configuration bit stream.

4. The Master Clock frequency changes to the selected frequency once the clock configuration bits are received.

For further information about the use of this oscillator for configuration, please see the list of technical documenta-
tion at the end of this data sheet.

Table 2-15. Selectable Master Clock (CCLK) Frequencies During Configuration

CCLK (MHz) | CCLK(MHz) | CCLK (MHz)
2.5* 13 45
43 15 51
5.4 20 55
6.9 26 60
8.1 30 130
9.2 34 —
10.0 41 —

Density Shifting

The LatticeECP/EC family has been designed to ensure that different density devices in the same package have
the same pin-out. Furthermore, the architecture ensures a high success rate when performing design migration
from lower density parts to higher density parts. In many cases, it is also possible to shift a lower utilization design
targeted for a high-density device to a lower density device. However, the exact details of the final resource utiliza-
tion will impact the likely success in each case.
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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.

www.latticesemi.com 3-1 DC and Switching_02.0
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Initialization Supply Current’ %3458

Over Recommended Operating Conditions

Symbol Parameter Devices Typ.° Units
LFEC1 25 mA
LFEC3 40 mA
LFECP6/LFEC6 50 mA

lce Core Power Supply Current LFECP10/LFEC10 60 mA
LFECP15/LFEC15 70 mA
LFECP20/LFEC20 150 mA
LFECP33/LFEC33 220 mA
LFEC1 30 mA
LFEC3 30 mA
LFECP6/LFEC6 30 mA

lccaux  |Auxiliary Power Supply Current (LFECP10/LFEC10 35 mA
LFECP15/LFEC15 35 mA
LFECP20/LFEC20 40 mA
LFECP33/LFEC33 40 mA

lccpL  |PLL Power Supply Current 12 mA
LFEC1 4 mA
LFEC3 5 mA
LFECP6/LFEC6 6 mA

lccio Bank Power Supply Current’ LFECP10/LFEC10 6 mA
LFECP15/LFEC15 7 mA
LFECP20/LFEC20 8 mA
LFECP33/LFEC33 8 mA

lccy Vccy Power Supply Current 20 mA

1. Until DONE signal is active.

2. For further information about supply current, please see the list of technical documentation at the end of this data sheet.

3. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vg o or GND.

4. Frequency OMHz.

5. Pattern represents typical design with 65% logic, 55% EBR, 10% routing utilization.

6. T,=25°C, power supplies at nominal voltage.

7. Per bank.
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Figure 3-10. Read Before Write (SP Read/Write on Port A, Input Registers Only)
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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 3-11. Write Through (SP Read/Write On Port A, Input Registers Only)
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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.
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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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Signal Descriptions (Cont.)

Signal Name

e}

Description

Test Data in pin. Used to load data into device using 1149.1 state machine.
After power-up, this TAP port can be activated for configuration by sending

TDI | |appropriate command. (Note: once a configuration port is selected it is
locked. Another configuration port cannot be selected until the power-up
sequence). Pull-up is enabled during configuration.

TDO O |Output pin. Test Data out pin used to shift data out of device using 1149.1.

Veeoy — |Vgey - The power supply pin for JTAG Test Access Port.

Configuration Pads (used during sysCONFIG)

Mode pins used to specify configuration modes values latched on rising edge

CFG[2:0] I |of INITN. During configuration, a pull-up is enabled. These are dedicated
pins.

INITN o) Open Drain pin. Indicates the FPGA is ready to be configured. During config-
uration, a pull-up is enabled. It is a dedicated pin.

PROGRAMN | Initiates configuration sequence when asserted low. This pin always has an
active pull-up. This is a dedicated pin.

DONE /O Open Drain pin. Indicates that the configuration sequence is complete, and
the startup sequence is in progress. This is a dedicated pin.

CCLK I/O |Configuration Clock for configuring an FPGA in sysCONFIG mode.

BUSY/SISPI I/O |Read control command in SPI3 or SPIX mode.

CSN | sysCONFIG chip select (Active low). During configuration, a pull-up is
enabled.

CS1N | sysCONFIG chip select (Active low). During configuration, a pull-up is
enabled.

WRITEN | |Write Data on Parallel port (Active low).

D[7:01/SPID[0:7]

I/0

sysCONFIG Port Data 1/O.

Output for serial configuration data (rising edge of CCLK) when using sys-

DOUT/CSON o CONFIG port.
Input for serial configuration data (clocked with CCLK) when using sysCON-
DI/CSSPIN I/O |FIG port. During configuration, a pull-up is enabled. Output when used in

SPI/SPIX modes.
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Power Supply and NC Connections

Signals 100 TQFP 144 TQFP 208 PQFP 256 fpBGA
VCC 12, 64 EC1, EC3: 13, 92, 99 EC1, EC3: 26, 128, 135 |E12, E5, E8, M12, M5,
ECP/EC6: 11, 13, 92, 99| ECP/EC6: 24, 26, 128, |M9, F6, F11,L11, L6
135
ECP/EC10: 5, 24, 26,
128, 135, 152
VCCIO0 100 136, 143 EC1: 187, 208 F7, F8
EC3, ECP/EC6, ECP/
EC10: 187, 197, 208
VCCIO1 86 110, 125 157,176 F9, F10
VCCIO2 73 108 EC1: 155 G11, H11
EC3, ECP/EC6, ECP/
EC10: 145, 155
VCCIOS3 56 73, 84 106, 120 J11, K11
VCCIO4 38 55, 71 85, 104 L9, L10
VCCIO5 26 38, 44 EC1: 53,74 L7, L8
EC2, ECP/EC6, ECP/
EC10: 53, 64, 74
VCCIO6 24 24, 36 37, 51 J6, K6
VCCIO7 2 1 EC1:2 G6, H6
EC3, ECP/EC6, ECP/
EC10: 2, 13
VCCJ 18 19 32 L4
VCCAUX 37,87 54, 126 EC1: 84,177 B15, R2
EC3, ECP/ECS6, ECP/
EC10: 22, 84, 136, 177
VCCPLL — — — —

GND, GND0-GND7

1,14, 25, 35, 51, 68, 74,
89

EC1, EC3: 15, 28, 37,
52, 63, 72, 80, 96, 98,
109, 117,128, 144

ECP/EC6: 12, 15, 28,
37,52, 63, 72, 80, 96,
98, 109, 117, 128, 144

EC1: 1, 28, 41, 52, 82,
93, 105, 116, 132, 134,
156, 168, 179

EC3: 1, 28, 41,52, 72,
82, 93, 105, 116, 132,
134, 138, 156, 168, 179,
189

ECP/EC6: 1, 18, 25, 28,
41,52,72, 82, 93, 105,
116, 132, 134, 138, 156,
168, 179, 189
ECP/EC10: 1, 6, 18, 25,
28,41,52,72, 82, 93,
105, 116, 132, 134, 138,
151, 156, 168, 179, 189

A1, A16, G10, G7, G8,
G9, H10, H7, H8, H9,
J10, J7, J8, J9, K10, K7,
K8, K9, T1, T16

NC

EC1, EC3: 11,12
ECP6/EC6: None

EC1:5,6,7,8,9,10, 11,
12, 13, 14, 18, 22, 24,
25, 54, 55, 56, 57, 58,
59, 60, 61, 62, 63, 64,
72,103, 136, 138, 144,
145, 146, 147, 148, 149,
150, 151, 152, 158, 189,
197, 198, 199, 200, 201,
202, 203, 204, 205, 206,
207

EC3: 5,6, 18, 24, 25,
103, 151, 152, 158
ECP/ECG6: 5, 6, 151, 152
ECP/EC10: None

EC3: G5, H5, F2, F1, H4,
H3, G2, G1, J4, J3, J5,
K5, H2, H1, J2, J1, R12,
H16, H15, G16, G15,
K12, J12, J14, J15, F16,
F15,J13,H13, H14, G14,
E16, E15,B13, C13
ECP/EC10: None
ECP/EC15: None
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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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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
127 CFGO 3 CFGO 3
128 VCC - VCC -
129 PROGRAMN 3 PROGRAMN 3
130 CCLK 3 CCLK 3
131 INITN 3 INITN 3
132 GND - GND -
133 DONE 3 DONE 3
134 GND - GND -
135 VCC - VCC -
136 VCCAUX - VCCAUX -
137 PR9B 2 C PCLKC2_0 PR18B 2 C PCLKC2_0
138 GND2 2 GND2 2
139 PR9A 2 T PCLKT2_0 PR18A 2 T PCLKT2_0
140 PR8B 2 C PR17B 2 C
141 PR8A 2 T PR17A 2 T
142 PR7B 2 C PR16B 2 C
143 PR7A 2 T PR16A 2 T
144 PR6B 2 C PR15B 2 C
145 VCCIO2 2 VCCIO2 2
146 PR6A 2 T RDQS6 PR15A 2 T RDQS15
147 PR5B 2 C PR14B 2 C
148 PR5A 2 T PR14A 2 T
149 PR4B 2 C PR13B 2 C
150 PR4A 2 T PR13A 2 T
151 NC - GND -
152 NC - VCC -
153 PR2B 2 C VREF1_2 PR2B 2 C VREF1_2
154 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2
155 VCCIO2 2 VCCIO2 2
156* GND1 ) GND1 )
GND2 GND2
157 VCCIO1 1 VCCIO1 1
158 PT33A 1 PT41A 1
159 PT25B 1 C PT33B 1 C
160 PT25A 1 T PT33A 1 T
161 PT24B 1 C PT32B 1 C
162 PT24A 1 T PT32A 1 T
163 PT23B 1 C PT31B 1 C
164 PT23A 1 T PT31A 1 T
165 PT22B 1 C PT30B 1 C
166 PT22A 1 T TDQS22 PT30A 1 T TDQS30
167 PT21B 1 C PT29B 1 C
168 GND1 1 GND1 1
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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
169 PT21A 1 T PT29A 1 T
170 PT20B 1 C PT28B 1 C
171 PT20A 1 T PT28A 1 T
172 PT19B 1 C VREF2_1 PT27B 1 C VREF2_1
173 PT19A 1 T VREF1_1 PT27A 1 T VREF1_1
174 PT18B 1 C PT26B 1 C
175 PT18A 1 T PT26A 1 T
176 VCCIO1 1 VCCIO1 1
177 VCCAUX - VCCAUX -
178 PT17B 0 C PCLKCO_0 PT25B 0 C PCLKCO_0
179 GNDO 0 GNDO 0
180 PT17A 0 T PCLKTO_0 PT25A 0 T PCLKTO_0
181 PT16B 0 C VREF1_0 PT24B 0 C VREF1_0
182 PT16A 0 T VREF2_0 PT24A 0 T VREF2_0
183 PT15B 0 C PT23B 0 C
184 PT15A 0 T PT23A 0 T
185 PT14B 0 C PT22B 0 C
186 PT14A 0 T TDQS14 PT22A 0 T TDQS22
187 VCCIOO0 0 VCCIOO0 0
188 PT13B 0 C PT21B 0 C
189 GNDO 0 GNDO 0
190 PT13A 0 T PT21A 0 T
191 PT12B 0 C PT20B 0 C
192 PT12A 0 T PT20A 0 T
193 PT11B 0 C PT19B 0 C
194 PT11A 0 T PT19A 0 T
195 PT10B 0 C PT18B 0 C
196 PT10A 0 T PT18A 0 T
197 VCCIOO0 0 VCCIOO0 0
198 PT6B 0 C PT6B 0 C
199 PT6A 0 T TDQS6 PT6A 0 T TDQS6
200 PT5B 0 C PT5B 0 C
201 PT5A 0 T PT5A 0 T
202 PT4B 0 C PT4B 0 C
203 PT4A 0 T PT4A 0 T
204 PT3B 0 C PT3B 0 C
205 PT3A 0 T PT3A 0 T
206 PT2B 0 C PT2B 0 C
207 PT2A 0 T PT2A 0 T
208 VCCIOO0 0 VCCIOO0 0

*Double bonded to the pin.
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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
A4 NC - A4 PT9B 0 C A4 PT9B 0
B4 NC - B4 PT9A 0 T B4 PT9A 0 T
C4 NC - C4 PT8B 0 (o} C4 PT8B 0 C
C5 NC - C5 PT8A 0 T C5 PT8A 0 T
D6 NC - D6 PT7B 0 C D6 PT7B 0 C
B5 NC - B5 PT7A 0 T B5 PT7A 0 T
E6 NC - E6 PT6B 0 C E6 PT6B 0 C
C6 NC - Cé6 PT6A 0 T TDQS6 C6 PT6A 0 T TDQS6
A3 NC - A3 PT5B 0 (o} A3 PT5B 0 C
B3 NC - B3 PT5A 0 T B3 PT5A 0 T
F6 NC - F6 PT4B 0 C F6 PT4B 0 C
D5 NC - D5 PT4A 0 T D5 PT4A 0 T
F7 NC - F7 PT3B 0 C F7 PT3B 0 C
E8 NC - E8 PT3A 0 T E8 PT3A 0 T
G6 NC - G6 PT2B 0 (o} G6 PT2B 0 C
E7 NC - E7 PT2A 0 T E7 PT2A 0 T
GND - - GND GNDO 0 GND GNDO 0
A1l GND - Al GND - Al GND -
A22 GND - A22 GND - A22 GND -
AB1 GND - AB1 GND - AB1 GND -
AB22 GND - AB22 GND - AB22 GND -
H15 GND - H15 GND - H15 GND -
H8 GND - H8 GND - H8 GND -
J10 GND - J10 GND - J10 GND -
J11 GND - J11 GND - Ji1 GND -
J12 GND - J12 GND - J12 GND -
J13 GND - J13 GND - J13 GND -
J14 GND - J14 GND - J14 GND -
J9 GND - J9 GND - J9 GND -
K10 GND - K10 GND - K10 GND -
K11 GND - K11 GND - K11 GND -
K12 GND - K12 GND - K12 GND -
K13 GND - K13 GND - K13 GND -
K14 GND - K14 GND - K14 GND -
K9 GND - K9 GND - K9 GND -
L10 GND - L10 GND - L10 GND -
L11 GND - L11 GND - L11 GND -
L12 GND - L12 GND - L12 GND -
L13 GND - L13 GND - L13 GND -
L14 GND - L14 GND - L14 GND -
L9 GND - L9 GND - L9 GND -
M10 GND - M10 GND - M10 GND -
M11 GND - M11 GND - M11 GND -
M12 GND - M12 GND - M12 GND -
M13 GND - M13 GND - M13 GND -
M14 GND - M14 GND - M14 GND -
M9 GND - M9 GND - M9 GND -
N10 GND - N10 GND - N10 GND -
N11 GND - N11 GND - N11 GND -
N12 GND - N12 GND - N12 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
W20 PR48B 3 C VREF2_3 W20 PR68B 3 C VREF2_3
Y20 PR48A 3 T VREF1_3 Y20 PR68A 3 T VREF1_3
GND - - GND GND3 3
GND - - GND GND3 3
AA21 PR47B 3 C AA21 PR59B 3 C
AB21 PR47A 3 T AB21 PR59A 3 T
w19 PR46B 3 C W19 PR58B 3 C
V19 PR46A 3 T V19 PR58A 3 T
Y21 PR45B 3 C Y21 PR57B 3 C
AA22 PR45A 3 T RDQS45 AA22 PR57A 3 T RDQS57
V20 PR44B 3 C | RLMO_PLLC_IN_A V20 PR56B 3 C | RLMO_PLLC_IN_A
GND GND3 3 GND GND3 3
u20 PR44A 3 T | RLMO_PLLT_IN_A u20 PR56A 3 T | RLMO_PLLT_IN_A
w21 PR43B 3 C |RLMO_PLLC_FB_A w21 PR55B 3 C |RLMO_PLLC_FB_A
Y22 PR43A 3 T | RLMO_PLLT_FB_A Y22 PR55A 3 T | RLMO_PLLT_FB_A
V21 PR42B 3 C DI/CSSPIN V21 PR54B 3 C DI/CSSPIN
w22 PR42A 3 T DOUT/CSON wa2 PR54A 3 T DOUT/CSON
u21 PR41B 3 C BUSY/SISPI u21 PR53B 3 C BUSY/SISPI
V22 PR41A 3 T D7/SPID0O V22 PR53A 3 T D7/SPID0O
T19 CFG2 3 T19 CFG2 3
u19 CFG1 3 u19 CFGH1 3
u18 CFGO 3 u18 CFGO 3
V18 PROGRAMN 3 V18 PROGRAMN 3
T20 CCLK 3 T20 CCLK 3
T21 INITN 3 T21 INITN 3
R20 DONE 3 R20 DONE 3
GND GND3 3 GND GND3 3
T18 PR37B 3 C T18 PR49B 3 C
R17 PR37A 3 T R17 PR49A 3 T
R19 PR36B 3 C R19 PR48B 3 C
R18 PR36A 3 T RDQS36 R18 PR48A 3 T RDQS48
u22 PR35B 3 C u22 PR47B 3 C
GND GND3 3 GND GND3 3
T22 PR35A 3 T T22 PR47A 3 T
R21 PR34B 3 C R21 PR46B 3 C
R22 PR34A 3 T R22 PR46A 3 T
P20 PR33B 3 C P20 PR45B 3 C
N20 PR33A 3 T N20 PR45A 3 T
P19 PR32B 3 C P19 PR44B 3 C
P18 PR32A 3 T P18 PR44A 3 T
P21 PR31B 3 C P21 PR43B 3 C
GND GND3 3 GND GND3 3
P22 PR31A 3 T P22 PR43A 3 T
N21 PR30B 3 C N21 PR42B 3 C
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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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Ordering Information

September 2012 Data Sheet

Part Number Description

LFXXX XX X =X XXXX X

Device Family T— Grade
Lattice EC (FPGA) C = Commercial
Lattice ECP (EC FPGA + DSP Blocks) | = Industrial

Logic Capacity L Package
1*=1.5K LUTs T100 = 100-pin TQFP*
3*=3K LUTs T144 = 144-pin TQFP
6 = 6K LUTs Q208 = 208-pin PQFP
10 = 10K LUTs F256 = 256-ball fpBGA
15 = 15K LUTs F484 = 484-ball fpBGA
20 = 20K LUTs F672 = 672-ball fpBGA
33 =33K LUTs

TN100 = 100-pin Lead-free TQFP*

Supply Voltage TN144 = 144-pin Lead-free TQFP

S = QN208 = 208-pin Lead-free PQFP
FN256 = 256-ball Lead-free fpBGA
FN484 = 484-ball Lead-free fpBGA
FN672 = 672-ball Lead-free fpBGA
Speed
3 = Slowest
4
*Not available in the LatticeECP Family. 5 = Fastest

Ordering Information

Note:pLatticeECP/EC devices are dual marked. For example, the commercial speed grade LFEC20E-4F484C is
also marked with industrial grade -3I (LFEC20E-3F484l). The commercial grade is one speed grade faster than the
associated dual mark industrial grade. The slowest commercial speed grade does not have industrial markings.
The markings appear as follows:

LFEC20E-
4F484C-3

Datecode

© 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.

www.latticesemi.com 5-1 Order Info_02.4



- Ordering Information
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LatticeECP Commercial

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECPG6E-3FN484C 224 -3 Lead-Free fpBGA 484 COM 6.1K
LFECP6E-4FN484C 224 -4 Lead-Free fpBGA 484 COM 6.1K
LFECP6E-5FN484C 224 -5 Lead-Free fpBGA 484 COM 6.1K
LFECPG6E-3FN256C 195 -3 Lead-Free fpBGA 256 COM 6.1K
LFECP6E-4FN256C 195 -4 Lead-Free fpBGA 256 COM 6.1K
LFECP6E-5FN256C 195 -5 Lead-Free fpBGA 256 COM 6.1K
LFECP6E-3QN208C 147 -3 Lead-Free PQFP 208 COM 6.1K
LFECP6E-4QN208C 147 -4 Lead-Free PQFP 208 COM 6.1K
LFECP6E-5QN208C 147 -5 Lead-Free PQFP 208 COM 6.1K
LFECP6E-3TN144C 97 -3 Lead-Free TQFP 144 COM 6.1K
LFECPGE-4TN144C 97 -4 Lead-Free TQFP 144 COM 6.1K
LFECP6E-5TN144C 97 -5 Lead-Free TQFP 144 COM 6.1K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP10E-3FN484C 288 -3 Lead-Free fpBGA 484 COM 10.2K
LFECP10E-4FN484C 288 -4 Lead-Free fpBGA 484 COM 10.2K
LFECP10E-5FN484C 288 -5 Lead-Free fpBGA 484 COM 10.2K
LFECP10E-3FN256C 195 -3 Lead-Free fpBGA 256 COM 10.2K
LFECP10E-4FN256C 195 -4 Lead-Free fpBGA 256 COM 10.2K
LFECP10E-5FN256C 195 -5 Lead-Free fpBGA 256 COM 10.2K
LFECP10E-3QN208C 147 -3 Lead-Free PQFP 208 COM 10.2K
LFECP10E-4QN208C 147 -4 Lead-Free PQFP 208 COM 10.2K
LFECP10E-5QN208C 147 -5 Lead-Free PQFP 208 COM 10.2K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP15E-3FN484C 352 -3 Lead-Free fpBGA 484 COM 15.3K
LFECP15E-4FN484C 352 -4 Lead-Free fpBGA 484 COM 15.3K
LFECP15E-5FN484C 352 -5 Lead-Free fpBGA 484 COM 15.3K
LFECP15E-3FN256C 195 -3 Lead-Free fpBGA 256 COM 15.3K
LFECP15E-4FN256C 195 -4 Lead-Free fpBGA 256 COM 15.3K
LFECP15E-5FN256C 195 -5 Lead-Free fpBGA 256 COM 15.3K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP20E-3FN672C 400 -3 Lead-Free fpBGA 672 COM 19.7K
LFECP20E-4FN672C 400 -4 Lead-Free fpBGA 672 COM 19.7K
LFECP20E-5FN672C 400 -5 Lead-Free fpBGA 672 COM 19.7K
LFECP20E-3FN484C 400 -3 Lead-Free fpBGA 484 COM 19.7K
LFECP20E-4FN484C 400 -4 Lead-Free fpBGA 484 COM 19.7K
LFECP20E-5FN484C 400 -5 Lead-Free fpBGA 484 COM 19.7K

Part Number 1/0s Grade Package Pins/Balls Temp. LUTs
LFECP33E-3FN672C 496 -3 Lead-Free fpBGA 672 COM 32.8K
LFECP33E-4FN672C 496 -4 Lead-Free fpBGA 672 COM 32.8K
LFECP33E-5FN672C 496 -5 Lead-Free fpBGA 672 COM 32.8K

5-10



- Ordering Information
s LATTICE LatticeECP/EC Family Data Sheet

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




