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Modes of Operation
Each Slice is capable of four modes of operation: Logic, Ripple, RAM and ROM. The Slice in the PFF is capable of
all modes except RAM. Table 2-2 lists the modes and the capability of the Slice blocks.

Table 2-2. Slice Modes

Logic Ripple RAM ROM
PFU Slice LUT 4x2 or LUT 5x1 2-bit Arithmetic Unit SPR16x2 ROM16x1 x 2
PFF Slice LUT 4x2 or LUT 5x1 2-bit Arithmetic Unit N/A ROM16x1 x 2

Logic Mode: In this mode, the LUTs in each Slice are configured as 4-input combinatorial lookup tables. A LUT4
can have 16 possible input combinations. Any logic function with four inputs can be generated by programming this
lookup table. Since there are two LUT4s per Slice, a LUT5 can be constructed within one Slice. Larger lookup
tables such as LUT6, LUT7 and LUT8 can be constructed by concatenating other Slices.

Ripple Mode: Ripple mode allows the efficient implementation of small arithmetic functions. In ripple mode, the fol-
lowing functions can be implemented by each Slice:

Addition 2-bit

Subtraction 2-bit

Add/Subtract 2-bit using dynamic control
Up counter 2-bit

Down counter 2-bit

Ripple mode multiplier building block
Comparator functions of A and B inputs
- A greater-than-or-equal-to B

- A not-equal-to B

- A less-than-or-equal-to B

Ripple Mode includes an optional configuration that performs arithmetic using fast carry chain methods. In this
configuration (also referred to as CCU2 mode) two additional signals, Carry Generate and Carry Propagate, are
generated on a per slice basis to allow fast arithmetic functions to be constructed by concatenating Slices.

RAM Mode: In this mode, distributed RAM can be constructed using each LUT block as a 16x1-bit memory.
Through the combination of LUTs and Slices, a variety of different memories can be constructed.

The Lattice design tools support the creation of a variety of different size memories. Where appropriate, the soft-
ware will construct these using distributed memory primitives that represent the capabilities of the PFU. Table 2-3
shows the number of Slices required to implement different distributed RAM primitives. Figure 2-5 shows the dis-
tributed memory primitive block diagrams. Dual port memories involve the pairing of two Slices, one Slice functions
as the read-write port. The other companion Slice supports the read-only port. For more information about using
RAM in LatticeECP/EC devices, please see the list of technical documentation at the end of this data sheet.

Table 2-3. Number of Slices Required For Implementing Distributed RAM

SPR16x2 DPR16x2
Number of slices 1 2
Note: SPR = Single Port RAM, DPR = Dual Port RAM
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Figure 2-5. Distributed Memory Primitives
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ROM Mode: The ROM mode uses the same principal as the RAM modes, but without the Write port. Pre-loading is
accomplished through the programming interface during configuration.

PFU Modes of Operation
Slices can be combined within a PFU to form larger functions. Table 2-4 tabulates these modes and documents the
functionality possible at the PFU level.

Table 2-4. PFU Modes of Operation

Logic Ripple RAM' ROM

LUT 4x8 or 2-bit Add x 4 SPR16x2 x 4 ROM16x1 x 8
MUX 2x1 x 8 DPR16x2 x 2

LUT 5x4 or 2-bit Sub x 4 SPR16x4 x 2 ROM16x2 x 4
MUX 4x1 x 4 DPR16x4 x 1

LUT 6x 2 or 2-bit Counter x 4 SPR16x8 x 1 ROM16x4 x 2
MUX 8x1 x 2

LUT 7x1 or 2-bit Comp x 4 ROM16x8 x 1
MUX 16x1 x 1

1. These modes are not available in PFF blocks
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Figure 2-8. Per Quadrant Primary Clock Selection

20 Primary Clock Sources: 12 PLLs + 4 PIOs + 4 Routing'
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1. Smaller devices have fewer PLL related lines.

Figure 2-9. Per Quadrant Secondary Clock Selection
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Figure 2-10. Slice Clock Selection

Primary Clock ——p
Secondary Clock ——— P> Clock t
_ — cach i

Routing ———————p each slice

GND ——p

sysCLOCK Phase Locked Loops (PLLs)

The PLL clock input, from pin or routing, feeds into an input clock divider. There are three sources of feedback sig-
nal to the feedback divider: from CLKOP (PLL Internal), from clock net (CLKOP) or from a user clock (PIN or logic).
There is a PLL_LOCK signal to indicate that VCO has locked on to the input clock signal. Figure 2-11 shows the
sysCLOCK PLL diagram.

The setup and hold times of the device can be improved by programming a delay in the feedback or input path of
the PLL which will advance or delay the output clock with reference to the input clock. This delay can be either pro-
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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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Signed and Unsigned with Different Widths

The DSP block supports different widths of signed and unsigned multipliers besides x9, x18 and x36 widths. For
unsigned operands, unused upper data bits should be filled to create a valid x9, x18 or x36 operand. For signed
two’s complement operands, sign extension of the most significant bit should be performed until x9, x18 or x36
width is reached. Table 2-8 provides an example of this.

Table 2-8. An Example of Sign Extension

Unsigned Unsigned Two’s Complement Two’s Complement
Number | Unsigned 9-bit 18-bit Signed Signed 9-Bits Signed 18-bits
+5 0101 000000101 | 000000000000000101 | 0101 000000101 000000000000000101
-6 0110 000000110 | 000000000000000110 | 1010 111111010 111111111111111010

OVERFLOW Flag from MAC

The sysDSP block provides an overflow output to indicate that the accumulator has overflowed. When two
unsigned numbers are added and the result is a smaller number then accumulator roll over is said to occur and
overflow signal is indicated. When two positive numbers are added with a negative sum and when two negative
numbers are added with a positive sum, then the accumulator “roll-over” is said to have occurred and an overflow
signal is indicated. Note when overflow occurs the overflow flag is present for only one cycle. By counting these
overflow pulses in FPGA logic, larger accumulators can be constructed. The conditions overflow signals for signed
and unsigned operands are listed in Figure 2-23.

Figure 2-23. Accumulator Overflow/Underflow Conditions

)

0101111100 252 388838815 g

orotiiiiot 252 Carry signal is generated for

0101111110 254 000000001 1 {
000000000 0 one cycle when this

0101111111 255
1010000000 256
1010000001 257
1010000010 258

«— boundary is crossed
111111111 511
111111110 510
111111101 509

(

Unsigned Operation

)

000000011 +3
000000010 +2
+1

0101111100 252

Overflow signal is generated 0101111101 253

i 0101111110 254 000000001
for one cycle when this o ooaoons .

; 0101111111 255
boundary is crossed = “---oo0tt 203 111111111 -1
1010000000 256 111111110 -2
1010000001 255 111111101 -3

1010000010 254

(

Signed Operation
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Figure 2-34. LatticeECP/EC Banks
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BOTTOM
LatticeECP/EC devices contain two types of sysl/O buffer pairs.

1. Top and Bottom sysl/O Buffer Pairs (Single-Ended Outputs Only)
The sysl/O buffer pairs in the top and bottom banks of the device consist of two single-ended output drivers
and two sets of single-ended input buffers (both ratioed and referenced). The referenced input buffer can also

be configured as a differential input.

The two pads in the pair are described as “true” and “comp”, where the true pad is associated with the positive
side of the differential input buffer and the comp (complementary) pad is associated with the negative side of
the differential input buffer.

Only the I/Os on the top and bottom banks have programmable PCI clamps. These 1/0O banks also support hot
socketing with IDK less than 1mA. Note that the PCI clamp is enabled after V¢, Vocaux and Vegio are at valid
operating levels and the device has been configured.

2. Left and Right sysl/O Buffer Pairs (Differential and Single-Ended Outputs)
The sysl/O buffer pairs in the left and right banks of the device consist of two single-ended output drivers, two
sets of single-ended input buffers (both ratioed and referenced) and one differential output driver. The refer-
enced input buffer can also be configured as a differential input. In these banks the two pads in the pair are
described as “true” and “comp”, where the true pad is associated with the positive side of the differential I/O,
and the comp (complementary) pad is associated with the negative side of the differential I/O.

Only the left and right banks have LVDS differential output drivers. See the Ipk specification for I/O leakage cur-
rent during power-up.
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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.
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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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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)

VCCIO =25V ! !
\I\ E 204 E
D Py e
| Zo =100 |
VCCIO = 2.5V, |
| I 121 100 |
| 294 |
.
5 - TN
On-chip | Off-chip |
> >
Emulated !
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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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

LFEC1 LFEC3
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
1* GNDO ) GNDO )
GND7 GND7
2 VCCIO7 7 VCCIO7 7
3 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7
4 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7
5 NC - NC -
6 NC - NC -
7 NC - PL3B 7
8 NC - PL4A 7 T
9 NC - PL4B 7 C
10 NC - PL5A 7 T
11 NC - PL5B 7 C
12 NC - PL6A 7 T LDQS6
13 NC VCCIO7 7
14 NC - PL6B 7 C
15 PL3A 7 T PL7A 7 T
16 PL3B 7 C PL7B 7 C
17 PL4A 7 T PL8A 7 T
18 NC - NC -
19 PL4B 7 C PL8B 7 C
20 PL5A 7 T PCLKT7_0 PL9A 7 T PCLKT7_0
21 PL5B 7 C PCLKC7_0 PL9B 7 C PCLKC7_0
22 NC - VCCAUX -
23 XRES 6 XRES 6
24 NC - NC -
25 NC - NC -
26 VCC - VCC -
27 TCK 6 TCK 6
28 GND - GND -
29 TDI 6 TDI 6
30 TMS 6 TMS 6
31 TDO 6 TDO 6
32 VCCJ 6 VCCJ 6
33 PL7A 6 T LLMO_PLLT_IN_A PL11A 6 T LLMO_PLLT_IN_A
34 PL7B 6 C LLMO_PLLC_IN_A PL11B 6 C LLMO_PLLC_IN_A
35 PL8A 6 T LLMO_PLLT_FB_A PL12A 6 T LLMO_PLLT_FB_A
36 PL8B 6 C LLMO_PLLC_FB_A PL12B 6 C LLMO_PLLC_FB_A
37 VCCIO6 6 VCCIO6 6
38 PL9A 6 T PL13A 6 T
39 PL9B 6 C PL13B 6 C
40 PL10A 6 T PL14A 6 T
41 GND6 6 GND6 6
42 PL10B 6 C PL14B 6 C

4-14
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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
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 NC - VCCAUX -
137 PR5B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0
138 NC - GND2 2
139 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0
140 PR4B 2 C PR8B 2 C
141 PR4A 2 T PR8A 2 T
142 PR3B 2 C PR7B 2 C
143 PR3A 2 T PR7A 2 T
144 NC - PR6B 2 C
145 NC - VCCIO2 2
146 NC - PR6A 2 T RDQS6
147 NC - PR5B 2 C
148 NC - PR5A 2 T
149 NC - PR4B 2 C
150 NC - PR4A 2 T
151 NC - NC -
152 NC - NC -
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 NC - NC -
159 PT17B 1 C PT25B 1 C
160 PT17A 1 T PT25A 1 T
161 PT16B 1 C PT24B 1 C
162 PT16A 1 T PT24A 1 T
163 PT15B 1 C PT23B 1 C
164 PT15A 1 T PT23A 1 T
165 PT14B 1 C PT22B 1 C
166 PT14A 1 T TDQS14 PT22A 1 T TDQS22
167 PT13B 1 C PT21B 1 C
168 GND1 1 GND1 1
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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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a Pinout Information
s=LATTICE LatticeECP/EC Family Data Sheet

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
GND GND5 5 GND GND5 5 GND GND5 5
V7 NC - V7 PB2A 5 T V7 PB2A 5 T
T6 NC - T6 PB2B 5 C T6 PB2B 5 C
V8 NC - V8 PB3A 5 T V8 PB3A 5 T
u7 NC - u7 PB3B 5 C u7 PB3B 5 C
W5 NC - W5 PB4A 5 T W5 PB4A 5 T
ue NC - ue PB4B 5 C ue PB4B 5 C
AA3 NC - AA3 PB5A 5 T AA3 PB5A 5 T
AB3 NC - AB3 PB5B 5 (o} AB3 PB5B 5 C
Y6 NC - Y6 PB6A 5 T BDQS6 Yé PB6A 5 T BDQS6
V6 NC - V6 PB6B 5 C V6 PB6B 5 C
AA5 NC - AA5 PB7A 5 T AA5 PB7A 5 T
W6 NC - W6 PB7B 5 C W6 PB7B 5 C
Y5 NC - Y5 PB8A 5 T Y5 PB8A 5 T
Y4 NC - Y4 PB8B 5 C Y4 PB8B 5 C
AA4 NC - AA4 PB9A 5 T AA4 PB9A 5 T
GND - - GND GND5 5 GND GND5 5
AB4 NC - AB4 PB9B 5 C AB4 PB9B 5 C
Y7 PB2A 5 T Y7 PB10A 5 T Y7 PB10A 5 T
w8 PB2B 5 C w8 PB10B 5 C w8 PB10B 5 C
W7 PB3A 5 T w7 PB11A 5 T W7 PB11A 5 T
us PB3B 5 C us PB11B 5 (o} us PB11B 5 C
W9 PB4A 5 T w9 PB12A 5 T W9 PB12A 5 T
U9 PB4B 5 C U9 PB12B 5 C U9 PB12B 5 C
Y8 PB5A 5 T Y8 PB13A 5 T Y8 PB13A 5 T
GND - - GND GND5 5 GND GND5 5
Y9 PB5B 5 C Y9 PB13B 5 C Y9 PB13B 5 C
V9 PB6A 5 T BDQS6 V9 PB14A 5 T BDQS14 V9 PB14A 5 T BDQS14
T9 PB6B 5 C T9 PB14B 5 C T9 PB14B 5 C
W10 PB7A 5 T W10 PB15A 5 T W10 PB15A 5 T
u10 PB7B 5 C ut1o PB15B 5 C u1o PB15B 5 C
V10 PB8A 5 T V10 PB16A 5 T V10 PB16A 5 T
T10 PB8B 5 C T10 PB16B 5 (o} T10 PB16B 5 C
AA6 PB9A 5 T AA6 PB17A 5 T AA6 PB17A 5 T
GND GND5 5 GND GND5 5 GND GND5 5
AB5 PB9B 5 C AB5 PB17B 5 C AB5 PB17B 5 C
AA8 PB10A 5 T AA8 PB18A 5 T AA8 PB18A 5 T
AA7 PB10B 5 C AA7 PB18B 5 C AA7 PB18B 5 C
AB6 PB11A 5 T AB6 PB19A 5 T AB6 PB19A 5 T
AB7 PB11B 5 C AB7 PB19B 5 C AB7 PB19B 5 C
Y10 PB12A 5 T Y10 PB20A 5 T Y10 PB20A 5 T
W11 PB12B 5 C W11 PB20B 5 C W11 PB20B 5 C
AB8 PB13A 5 T AB8 PB21A 5 T AB8 PB21A 5 T
GND GND5 5 GND GND5 5 GND GND5 5
AB9 PB13B 5 C AB9 PB21B 5 (o} AB9 PB21B 5 C
AA10 PB14A 5 T BDQS14 AA10 PB22A 5 T BDQS22 AA10 PB22A 5 T BDQS22
AA9 PB14B 5 C AA9 PB22B 5 (o} AA9 PB22B 5 C
Y11 PB15A 5 T Y11 PB23A 5 T Y11 PB23A 5 T
AA11 PB15B 5 C AA11 PB23B 5 (¢} AA11 PB23B 5 C
Vi1 PB16A 5 T VREF2_5 Vi1 PB24A 5 T VREF2_5 Vi1 PB24A 5 T VREF2_5
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a Pinout Information
s=LATTICE LatticeECP/EC Family Data Sheet

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

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
T VCCIO5 5 T VCCIO5 5 T VCCIO5 5
M7 VCCIO6 6 M7 VCCIO6 6 M7 VCCIO6 6
M8 VCCIO6 6 M8 VCCIO6 6 M8 VCCIO6 6
N8 VCCIO6 6 N8 VCCIO6 6 N8 VCCIO6 6
P8 VCCIO6 6 P8 VCCIO6 6 P8 VCCIO6 6
J8 VCCIO7 7 J8 VCCIO7 7 J8 VCCIO7 7
K8 VCCIO7 7 K8 VCCIO7 7 K8 VCCIO7 7
L7 VCCIO7 7 L7 VCCIO7 7 L7 VCCIO7 7
L8 VCCIO7 7 L8 VCCIO7 7 L8 VCCIO7 7
G15 VCCAUX - G15 VCCAUX - G15 VCCAUX -
G16 VCCAUX - G16 VCCAUX - G16 VCCAUX -
G7 VCCAUX - G7 VCCAUX - G7 VCCAUX -
G8 VCCAUX - G8 VCCAUX - G8 VCCAUX -
H16 VCCAUX - H16 VCCAUX - H16 VCCAUX -
H7 VCCAUX - H7 VCCAUX - H7 VCCAUX -
R16 VCCAUX - R16 VCCAUX - R16 VCCAUX -
R7 VCCAUX - R7 VCCAUX - R7 VCCAUX -
T15 VCCAUX - T15 VCCAUX - T15 VCCAUX -
T16 VCCAUX - T16 VCCAUX - T16 VCCAUX -
T7 VCCAUX - T7 VCCAUX - T7 VCCAUX -
T8 VCCAUX - T8 VCCAUX - T8 VCCAUX -
J6 VCC - J6 VCC - J6 VCC -
J17 VCC - J17 VCC - J17 VCC -
P6 VCC - P6 VCC - P6 VCC -
P17 VCC - P17 VCC - P17 VCC -
A2 NC - A2 NC - A2 NC -
AB2 NC - AB2 NC - AB2 NC -
A21 NC - A21 NC - A21 NC -
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a Pinout Information
s=LATTICE LatticeECP/EC Family Data Sheet

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

Y13 PB40A 4 T Y13 PB40A 4 T

Vi4 PB40B 4 C D5/SPID2 V14 PB40B 4 C D5/SPID2
AA13 PB41A 4 T AA13 PB41A 4 T

GND GND4 4 GND GND4 4

AB13 PB41B 4 C D6/SPID1 AB13 PB41B 4 C D6/SPID1
AA14 PB42A 4 T AA14 PB42A 4 T

Y14 PB42B 4 C Y14 PB42B 4 C

Y15 PB43A 4 T Y15 PB43A 4 T

W15 PB43B 4 C W15 PB43B 4 C

V15 PB44A 4 T V15 PB44A 4 T

T14 PB44B 4 C T14 PB44B 4 C

AB14 PB45A 4 T AB14 PB45A 4 T

GND GND4 4 GND GND4 4

AB15 PB45B 4 C AB15 PB45B 4 C

AB16 PB46A 4 T BDQS46 AB16 PB46A 4 T BDQS46
AA15 PB46B 4 C AA15 PB46B 4 C

AB17 PB47A 4 T AB17 PB47A 4 T

AA16 PB47B 4 C AA16 PB47B 4 C

AB18 PB48A 4 T AB18 PB48A 4 T

AA17 PB48B 4 C AA17 PB48B 4 C

AB19 PB49A 4 T AB19 PB49A 4 T

GND GND4 4 GND GND4 4

AA18 PB49B 4 C AA18 PB49B 4 C

W16 PB50A 4 T W16 PB50A 4 T

u15 PB50B 4 C u15 PB50B 4 C

V16 PB51A 4 T V16 PB51A 4 T

ui16 PB51B 4 C uie PB51B 4 C

Y17 PB52A 4 T Y17 PB52A 4 T

V17 PB52B 4 C V17 PB52B 4 C

AB20 PB53A 4 T AB20 PB53A 4 T

GND GND4 4 GND GND4 4

AA19 PB53B 4 C AA19 PB53B 4 C

Y16 PB54A 4 T BDQS54 Y16 PB54A 4 T BDQS54
W17 PB54B 4 C W17 PB54B 4 C

AA20 PB55A 4 T AA20 PB55A 4 T

Y19 PB55B 4 C Y19 PB55B 4 C

Y18 PB56A 4 T Y18 PB56A 4 T

w18 PB56B 4 C W18 PB56B 4 C

T17 PB57A 4 T T17 PB57A 4 T

ut7 PB57B 4 C ut7 PB57B 4 C

GND - - GND GND4 4

GND GND4 4 GND GND4 4

GND GND3 3 GND GND4 4

GND - - GND GND3 3
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Pinout Information
LatticeECP/EC Family Data Sheet

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
Cc22 PR9A 2 T |RUMO_PLLT_FB_A c22 PR17A 2 T |RUMO_PLLT_FB_A
G19 PR8B 2 C | RUMO_PLLC_IN_A G19 PR16B 2 C | RUMO_PLLC_IN_A
G18 PR8A 2 T | RUMO_PLLT_IN_A G18 PR16A 2 T | RUMO_PLLT_IN_A
F20 PR7B 2 C F20 PR15B 2 C
F19 PR7A 2 T F19 PR15A 2 T
E20 PR6B 2 C E20 PR14B 2 C
D20 PR6A 2 T RDQS6 D20 PR14A 2 T RDQS14
Cc21 PR5B 2 C Cc21 PR13B 2 C
GND - - GND GND2 2
Cc20 PR5A 2 T Cc20 PR13A 2 T
F18 PR4B 2 C F18 PR12B 2 C
E18 PR4A 2 T E18 PR12A 2 T
B22 PR3B 2 C B22 PR11B 2 C
B21 PR3A 2 T B21 PR11A 2 T
GND - - GND GND2 2
E19 PR2B 2 C VREF1_2 E19 PR2B 2 C VREF1_2
D19 PR2A 2 T VREF2_2 D19 PR2A 2 T VREF2_2
GND GND2 2 GND GND2 2
GND GND1 1 GND GND1 1
GND - - GND GND1 1
G17 PT57B 1 C G17 PT57B 1 C
GND - - GND GND1 1
F17 PT57A 1 T F17 PT57A 1 T
D18 PT56B 1 C D18 PT56B 1 C
C18 PT56A 1 T C18 PT56A 1 T
C19 PT55B 1 C C19 PT55B 1 C
B20 PT55A 1 T B20 PT55A 1 T
D17 PT54B 1 C D17 PT54B 1 C
C16 PT54A 1 T TDQS54 C16 PT54A 1 T TDQS54
B19 PT53B 1 C B19 PT53B 1 C
GND GND1 1 GND GND1 1
A20 PT53A 1 T A20 PT53A 1 T
E17 PT52B 1 C E17 PT52B 1 C
C17 PT52A 1 T C17 PT52A 1 T
F16 PT51B 1 C F16 PT51B 1 C
E16 PT51A 1 T E16 PT51A 1 T
F15 PT50B 1 C F15 PT50B 1 C
D16 PT50A 1 T D16 PT50A 1 T
B18 PT49B 1 C B18 PT49B 1 C
GND GND1 1 GND GND1 1
A19 PT49A 1 T A19 PT49A 1 T
B17 PT48B 1 C B17 PT48B 1 C
A18 PT48A 1 T A18 PT48A 1 T
B16 PT47B 1 C B16 PT47B 1 C
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a Pinout Information
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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

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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