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Table 2-7. Maximum Number of Elements in a Block

Width of Multiply x9 x18 x36
MULT 8 4 1
MAC 2 2 —
MULTADD 4 2 —
MULTADDSUM 2 1 —

Some options are available in four elements. The input register in all the elements can be directly loaded or can be
loaded as shift registers from previous operand registers. In addition by selecting “dynamic operation” in the
‘Signed/Unsigned’ options the operands can be switched between signed and unsigned on every cycle. Similarly
by selecting ‘Dynamic operation’ in the ‘Add/Sub’ option the Accumulator can be switched between addition and
subtraction on every cycle.

MULT sysDSP Element

This multiplier element implements a multiply with no addition or accumulator nodes. The two operands, A and B,
are multiplied and the result is available at the output. The user can enable the input/output and pipeline registers.
Figure 2-19 shows the MULT sysDSP element.

Figure 2-19. MULT sysDSP Element
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In this case the two operands, A and B, are multiplied and the result is added with the previous accumulated value.
This accumulated value is available at the output. The user can enable the input and pipeline registers but the out-
put register is always enabled. The output register is used to store the accumulated value. A registered overflow

signal is also available. The overflow conditions are provided later in this document. Figure 2-20 shows the MAC
sysDSP element.
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For further information about the sysDSP block, please see the list of technical information at the end of this data
sheet.

Programmable 1/O Cells (PIC)

Each PIC contains two PIOs connected to their respective sysl/O Buffers which are then connected to the PADs as
shown in Figure 2-24. The PIO Block supplies the output data (DO) and the Tri-state control signal (TO) to sysl/O
buffer, and receives input from the buffer.

Figure 2-24. PIC Diagram
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Two adjacent PIOs can be joined to provide a differential I/O pair (labeled as “T” and “C”) as shown in Figure 2-25.
The PAD Labels “T” and “C” distinguish the two PIOs. Only the PIO pairs on the left and right edges of the device
can be configured as LVDS transmit/receive pairs.

One of every 16 PIOs contains a delay element to facilitate the generation of DQS signals. The DQS signal feeds
the DQS bus which spans the set of 16 PIOs. Figure 2-25 shows the assignment of DQS pins in each set of 16
PIOs. The exact DQS pins are shown in a dual function in the Logic Signal Connections table at the end of this data
sheet. Additional detail is provided in the Signal Descriptions table at the end of this data sheet. The DQS signal
from the bus is used to strobe the DDR data from the memory into input register blocks. This interface is designed
for memories that support one DQS strobe per eight bits of data.
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Table 2-12. PIO Signal List

Name Type Description
CEOQ, CE1 Control from the core Clock enables for input and output block FFs.
CLKO, CLK1 Control from the core System clocks for input and output blocks.
LSR Control from the core Local Set/Reset.
GSRN Control from routing Global Set/Reset (active low).
INCK Input to the core Input to Primary Clock Network or PLL reference inputs.
DQS Input to PIO DQS signal from logic (routing) to PIO.
INDD Input to the core Unregistered data input to core.
INFF Input to the core Registered input on positive edge of the clock (CLKO).
IPOSO, IPOS1 Input to the core DDRX registered inputs to the core.
ONEGO Control from the core Output signals from the core for SDR and DDR operation.
OPOSO0, Control from the core Output signals from the core for DDR operation
OPOS1 ONEG1 Tristate control from the core Signals to Tristate Register block for DDR operation.
TD Tristate control from the core Tristate signal from the core used in SDR operation.
DDRCLKPOL Control from clock polarity bus |Controls the polarity of the clock (CLKO) that feed the DDR input block.

Figure 2-25. DQS Routing
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The PIO contains four blocks: an input register block, output register block, tristate register block and a control logic
block. These blocks contain registers for both single data rate (SDR) and double data rate (DDR) operation along
with the necessary clock and selection logic. Programmable delay lines used to shift incoming clock and data sig-
nals are also included in these blocks.
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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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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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Supply Current (Standby)’ %34

Over Recommended Operating Conditions

Symbol Parameter Device Typ.° Units
LFECH 6 mA
LFEC3 10 mA
LFECP6/LFEC6 15 mA

lcc Core Power Supply Current LFECP10/LFEC10 25 mA
LFECP15/LFEC15 35 mA
LFECP20/LFEC20 60 mA
LFECP33/LFEC33 85 mA

lccaux  |Auxiliary Power Supply Current 15 mA

lccpL.  |PLL Power Supply Current 5 mA

lccio Bank Power Supply Current? 2 mA

lccy Vg Power Supply Current 5 mA

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

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

3. Frequency OMHz.

4. Pattern represents a “blank” configuration data file.

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

6. Per bank.
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Differential HSTL and SSTL

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

LVDS25E

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

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

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

Parameter Description Typical Units
VoH Output high voltage 1.42 \Y
VoL Output low voltage 1.08 \
Vobp Output differential voltage 0.35 \
Vem Output common mode voltage 1.25 Vv
Zgack Back impedance 100 %
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LVPECL

The LatticeECP/EC devices support differential LVPECL standard. This standard is emulated using complemen-
tary LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The LVPECL input standard
is supported by the LVDS differential input buffer. The scheme shown in Figure 3-3 is one possible solution for
point-to-point signals.

Figure 3-3. Differential LVPECL
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Table 3-3. LVPECL DC Conditions’

Over Recommended Operating Conditions

Parameter Description Typical Units
Zout Output impedance 100 ohm
Rp Driver parallel resistor 150 ohm
Rt Receiver termination 100 ohm
VoH Output high voltage 2.03 \
VoL Output low voltage 1.27 \
Vob Output differential voltage 0.76 \'%
Vem Output common mode voltage 1.65 \Y
Zaack Back impedance 85.7 ohm
Ibc DC output current 12.7 mA

1. For input buffer, see LVDS table.

For further information about LVPECL, BLVDS and other differential interfaces please see the list of technical infor-
mation at the end of this data sheet.
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LatticeECP/EC Family Timing Adders" 3

Over Recommended Operating Conditions

Buffer Type Description -5 -4 -3 Units

Input Adjusters

LVDS25 LVDS 0.41 0.50 0.58 ns
BLVDS25 BLVDS 0.41 0.50 0.58 ns
LVPECL33 LVPECL 0.50 0.60 0.70 ns
HSTL18_lI HSTL_18class | 0.41 0.49 0.57 ns
HSTL18_lI HSTL_18class Il 0.41 0.49 0.57 ns
HSTL18_lII HSTL_18 class Il 0.41 0.49 0.57 ns
HSTL18D_|I Differential HSTL 18 class | 0.37 0.44 0.52 ns
HSTL18D_lI Differential HSTL 18 class Il 0.37 0.44 0.52 ns
HSTL18D_llI Differential HSTL 18 class IlI 0.37 0.44 0.52 ns
HSTL15_1I HSTL_15class | 0.40 0.48 0.56 ns
HSTL15_lII HSTL_15 class Il 0.40 0.48 0.56 ns
HSTL15D_| Differential HSTL 15 class | 0.37 0.44 0.51 ns
HSTL15D_llI Differential HSTL 15 class llI 0.37 0.44 0.51 ns
SSTL33_I SSTL_3class | 0.46 0.55 0.64 ns
SSTL33_II SSTL_Bclass Il 0.46 0.55 0.64 ns
SSTL33D_I Differential SSTL_3 class | 0.39 0.47 0.55 ns
SSTL33D_lI Differential SSTL_3 class Il 0.39 0.47 0.55 ns
SSTL25_| SSTL_2class | 0.43 0.51 0.60 ns
SSTL25_lI SSTL_2class Il 0.43 0.51 0.60 ns
SSTL25D_| Differential SSTL_2 class | 0.38 0.45 0.53 ns
SSTL25D_lI Differential SSTL_2 class Il 0.38 0.45 0.53 ns
SSTL18_I SSTL_18 class | 0.40 0.48 0.56 ns
SSTL18D_I Differential SSTL_18 class | 0.37 0.44 0.51 ns
LVTTL33 LVTTL 0.07 0.09 0.10 ns
LVCMOSS33 LVCMOS 3.3 0.07 0.09 0.10 ns
LVCMOS25 LVCMOS 2.5 0.00 0.00 0.00 ns
LVCMOS18 LVCMOS 1.8 0.07 0.09 0.10 ns
LVCMOS15 LVCMOS 1.5 0.24 0.29 0.33 ns
LVCMOS12 LVCMOS 1.2 1.27 1.52 1.77 ns
PCI33 PCI 0.07 0.09 0.10 ns
Output Adjusters

LVDS25E LVDS25E 0.12 0.14 0.17 ns
LVDS25 LVDS 2.5 -0.44 -0.53 -0.62 ns
BLVDS25 BLVDS 2.5 0.33 0.40 0.46 ns
LVPECL33 LVPECL 3.3 0.20 0.24 0.28 ns
HSTL18_lI HSTL_18class | -0.10 -0.12 -0.14 ns
HSTL18_lI HSTL_18class Il 0.06 0.07 0.08 ns
HSTL18_llI HSTL_18 class lll 0.15 0.19 0.22 ns
HSTL18D_I Differential HSTL 18 class | -0.10 -0.12 -0.14 ns
HSTL18D_lI Differential HSTL 18 class Il 0.06 0.07 0.08 ns
HSTL18D_lII Differential HSTL 18 class llI 0.15 0.19 0.22 ns
HSTL15_1I HSTL_15class | 0.08 0.10 0.11 ns
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LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

LFEC1 LFEC3
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
43 PL11A 6 T LDQS11 PL15A 6 T LDQS15
44 PL11B 6 C PL15B 6 C
45 PL12A 6 T PL16A 6 T
46 PL12B 6 C PL16B 6 C
47 PL13A 6 T PL17A 6 T
48 PL13B 6 C PL17B 6 C
49 PL14A 6 T VREF1_6 PL18A 6 T VREF1_6
50 PL14B 6 C VREF2_6 PL18B 6 C VREF2_6
51 VCCIO6 6 VCCIO6 6
5o GND5 ) GND5 )
GND6 GND6
53 VCCIO5 5 VCCIO5 5
54 NC - PB2A 5 T
55 NC - PB2B 5 C
56 NC - PB3A 5 T
57 NC - PB3B 5 C
58 NC - PB4A 5 T
59 NC - PB4B 5 C
60 NC - PB5A 5 T
61 NC - PB5B 5 C
62 NC - PB6A 5 T BDQS6
63 NC - PB6B 5 C
64 NC - VCCIO5 5
65 PB2A 5 T PB10A 5 T
66 PB2B 5 C PB10B 5 C
67 PB3A 5 T PB11A 5 T
68 PB3B 5 C PB11B 5 C
69 PB4A 5 T PB12A 5 T
70 PB4B 5 C PB12B 5 C
71 PB5A 5 T PB13A 5 T
72 NC - GND5 5
73 PB5B 5 C PB13B 5 C
74 VCCIO5 5 VCCIO5 5
75 PB6A 5 T BDQS6 PB14A 5 T BDQS14
76 PB6B 5 C PB14B 5 C
77 PB7A 5 T PB15A 5 T
78 PB7B 5 C PB15B 5 C
79 PB8A 5 T VREF2_5 PB16A 5 T VREF2_5
80 PB8B 5 C VREF1_5 PB16B 5 C VREF1_5
81 PB9A 5 T PCLKT5_0 PB17A 5 T PCLKT5_0
82 GND5 5 GND5 5
83 PB9B 5 C PCLKC5_0 PB17B 5 C PCLKC5_0
84 VCCAUX - VCCAUX -
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LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

LFEC1 LFEC3
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
169 PT13A 1 T PT21A 1 T
170 PT12B 1 C PT20B 1 C
171 PT12A 1 T PT20A 1 T
172 PT11B 1 C VREF2_1 PT19B 1 C VREF2_1
173 PT11A 1 T VREF1_1 PT19A 1 T VREF1_1
174 PT10B 1 C PT18B 1 C
175 PT10A 1 T PT18A 1 T
176 VCCIO1 1 VCCIO1 1
177 VCCAUX - VCCAUX -
178 PT9B 0 C PCLKCO_0 PT17B 0 C PCLKCO_0
179 GNDO 0 GNDO 0
180 PT9A 0 T PCLKTO_0 PT17A 0 T PCLKTO_0
181 PT8B 0 C VREF1_0 PT16B 0 C VREF1_0
182 PT8A 0 T VREF2_0 PT16A 0 T VREF2_0
183 PT7B 0 C PT15B 0 C
184 PT7A 0 T PT15A 0 T
185 PT6B 0 C PT14B 0 C
186 PT6A 0 T TDQS6 PT14A 0 T TDQS14
187 VCCIOO0 0 VCCIOO0 0
188 PT5B 0 C PT13B 0 C
189 NC - GNDO 0
190 PT5A 0 T PT13A 0 T
191 PT4B 0 C PT12B 0 C
192 PT4A 0 T PT12A 0 T
193 PT3B 0 C PT11B 0 C
194 PT3A 0 T PT11A 0 T
195 PT2B 0 C PT10B 0 C
196 PT2A 0 T PT10A 0 T
197 NC - VCCIOO0 0
198 NC - PT6B 0 C
199 NC - PT6A 0 T TDQS6
200 NC - PT5B 0 C
201 NC - PT5A 0 T
202 NC - PT4B 0 C
203 NC - PT4A 0 T
204 NC - PT3B 0 C
205 NC - PT3A 0 T
206 NC - PT2B 0 C
207 NC - PT2A 0 T
208 VCCIOO0 0 VCCIOO0 0

* Double bonded to the pin.
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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

D7 PT11B 0 C PT11B 0 C
Cc7 PT11A 0 T PT11A 0 T
A7 PT10B 0 C PT10B 0 C
A6 PT10A 0 T PT10A 0 T
E7 PT9B 0 C PT9B 0 C

GND GNDO 0 GNDO 0

E6 PT9A 0 T PT9A 0 T
D6 PT8B 0 C PT8B 0 C
C6 PT8A 0 T PT8A 0 T
B6 PT7B 0 C PT7B 0 C
B5 PT7A 0 T PT7A 0 T
A5 PT6B 0 C PT6B 0 C
A4 PT6A 0 T TDQS6 PT6A 0 T TDQS6
A3 PT5B 0 C PT5B 0 C
A2 PT5A 0 T PT5A 0 T
B2 PT4B 0 C PT4B 0 C
B3 PT4A 0 T PT4A 0 T
D5 PT3B 0 C PT3B 0 C
C5 PT3A 0 T PT3A 0 T
C4 PT2B 0 C PT2B 0 C
B4 PT2A 0 T PT2A 0 T

GND GNDO 0 GNDO 0

A1 GND - GND -

A16 GND - GND -

G10 GND - GND -

G7 GND - GND -

G8 GND - GND -

G9 GND - GND -

H10 GND - GND -

H7 GND - GND -

H8 GND - GND -

H9 GND - GND -

J10 GND - GND -

J7 GND - GND -

J8 GND - GND -

J9 GND - GND -

K10 GND - GND -

K7 GND - GND -

K8 GND - GND -

K9 GND - GND -

T GND - GND -

T16 GND - GND -

E12 VCC - VCC -
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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

E5 VCC - VCC -
E8 VCC - VCC -
M12 VCC - VCC -
M5 VCC - VCC -
M9 VCC - VCC -
B15 VCCAUX - VCCAUX

R2 VCCAUX - VCCAUX -
F7 VCCIOO0 0 VCCIOO0 0
F8 VCCIOO0 0 VCCIOO0 0
F10 VCCIO1 1 VCCIO1 1
F9 VCCIO1 1 VCCIO1 1
G11 VCCIO2 2 VCCIO2 2
H11 VCCIO2 2 VCCIO2 2
J11 VCCIOS 3 VCCIOS 3
K11 VCCIO3 3 VCCIO3 3
L10 VCCIO4 4 VCCIO4 4
L9 VCCIO4 4 VCCIO4 4
L7 VCCIO5 5 VCCIO5 5
L8 VCCIO5 5 VCCIO5 5
J6 VCCIO6 6 VCCIO6 6
K6 VCCIO6 6 VCCIO6 6
G6 VCCIO7 7 VCCIO7 7
H6 VCCIO7 7 VCCIO7 7
F6 VCC - VCC -
F11 VCC - VCC -
L11 VCC - VCC -
L6 VCC - VCC -
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LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

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

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
P14 PR35B 3 C PR43B 3 C
P15 PR35A 3 T PR43A 3 T
R15 PR34B 3 C PR42B 3 C
R16 PR34A 3 T PR42A 3 T
M13 PR33B 3 C PR41B 3 C
M14 PR33A 3 T RDQS33 PR41A 3 T RDQS41
P16 PR32B 3 C RLMO_PLLC_FB_A PR40B 3 C RLMO_PLLC_FB_A
GND GND3 3 GND3 3
N16 PR32A 3 T RLMO_PLLT_FB_A PR40A 3 T RLMO_PLLT_FB_A
N15 PR31B 3 C RLMO_PLLC_IN_A PR39B 3 C RLMO_PLLC_IN_A
M15 PR31A 3 T RLMO_PLLT_IN_A PR39A 3 T RLMO_PLLT_IN_A
M16 PR30B 3 C DI/CSSPIN PR38B 3 C DI/CSSPIN
L16 PR30A 3 T DOUT/CSON PR38A 3 T DOUT/CSON
K16 PR29B 3 C BUSY/SISPI PR37B 3 C BUSY/SISPI
J16 PR29A 3 T D7/SPIDO PR37A 3 T D7/SPID0O
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
GND GNDS3 3 GND3 3
H16 PR27B 3 C PR31B 3 C
- - - GND3 3
H15 PR27A 3 T PR31A 3 T
G16 PR26B 3 C PR30B 3 C
G15 PR26A 3 T PR30A 3 T
K12 PR25B 3 C PR29B 3 C
Ji12 PR25A 3 T PR29A 3 T
J14 PR24B 3 C PR28B 3 C
J15 PR24A 3 T RDQS24 PR28A 3 T RDQS28
F16 PR23B 3 C PR27B 3 C
GND GND3 3 GND3 3
F15 PR23A 3 T PR27A 3 T
J13 PR22B 3 C PR26B 3 C
H13 PR22A 3 T PR26A 3 T
H14 PR21B 3 C PR25B 3 C
G14 PR21A 3 T PR25A 3 T
E16 PR20B 3 C PR24B 3 C
E15 PR20A 3 T PR24A 3 T
H12 PR18B 2 C PCLKC2_0 PR22B 2 C PCLKC2_0
GND GND2 2 GND2 2
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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

AF4 PB13B 5 C AF4 PB13B 5 C

AES5 PB14A 5 T BDQS14 AE5 PB14A 5 T BDQS14
AA9 PB14B 5 C AA9 PB14B 5 C

AF5 PB15A 5 T AF5 PB15A 5 T

Y10 PB15B 5 C Y10 PB15B 5 C

AD6 PB16A 5 T ADG6 PB16A 5 T

AC10 PB16B 5 C AC10 PB16B 5 C

AF6 PB17A 5 T AF6 PB17A 5 T

GND GND5 5 GND GND5 5

AE6 PB17B 5 C AEG6 PB17B 5 C

AF7 PB18A 5 T AF7 PB18A 5 T

AB10 PB18B 5 C AB10 PB18B 5 C

AE7 PB19A 5 T AE7 PB19A 5 T

AD10 PB19B 5 C AD10 PB19B 5 C

AD7 PB20A 5 T AD7 PB20A 5 T

AA10 PB20B 5 C AA10 PB20B 5 C

AF8 PB21A 5 T AF8 PB21A 5 T

GND GND5 5 GND GND5 5

AF9 PB21B 5 C AF9 PB21B 5 C

AD11 PB22A 5 T BDQS22 AD11 PB22A 5 T BDQS22
Y11 PB22B 5 C Y11 PB22B 5 C

AES8 PB23A 5 T AES8 PB23A 5 T

AC11 PB23B 5 C AC11 PB23B 5 C

AF10 PB24A 5 T AF10 PB24A 5 T

AB11 PB24B 5 C AB11 PB24B 5 C

AE10 PB25A 5 T AE10 PB25A 5 T

GND GND5 5 GND GND5 5

AE9 PB25B 5 C AE9 PB25B 5 C

AA11 PB26A 5 T AA11 PB26A 5 T

Y12 PB26B 5 C Y12 PB26B 5 C

AE11 PB27A 5 T AE11 PB27A 5 T

AF11 PB27B 5 C AF11 PB27B 5 C

AF12 PB28A 5 T AF12 PB28A 5 T

AE12 PB28B 5 C AE12 PB28B 5 C
AD12 PB29A 5 T AD12 PB29A 5 T

GND GND5 5 GND GND5 5

AC12 PB29B 5 C AC12 PB29B 5 C

AA12 PB30A 5 T BDQS30 AA12 PB30A 5 T BDQS30
AB12 PB30B 5 C AB12 PB30B 5 C

AE13 PB31A 5 T AE13 PB31A 5 T

AF13 PB31B 5 C AF13 PB31B 5 C
AD13 PB32A 5 T VREF2_5 AD13 PB32A 5 T VREF2_5
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s=LATTICE LatticeECP/EC Family Data Sheet

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
L24 PR17A 2 T L24 PR29A 2 T
K25 PR16B 2 C K25 PR28B 2 C
J25 PR16A 2 T J25 PR28A 2 T
J26 PR15B 2 C J26 PR27B 2 C
H26 PR15A 2 T H26 PR27A 2 T
H25 PR14B 2 C H25 PR26B 2 C
GND GND2 2 GND GND2 2
J24 PR14A 2 T J24 PR26A 2 T
K21 PR13B 2 C K21 PR25B 2 C
K22 PR13A 2 T K22 PR25A 2 T
K20 PR12B 2 C K20 PR24B 2 C
J20 PR12A 2 T J20 PR24A 2 T
K23 PR11B 2 C K23 PR23B 2 C
K24 PR11A 2 T K24 PR23A 2 T RDQS23
J21 NC - J21 PR22B 2 C
- - - GND GND2 2
J22 NC - J22 PR22A 2 T
J23 NC - J23 PR21B 2 C
H22 NC - H22 PR21A 2 T
G26 NC - G26 PR20B 2 C
F26 NC - F26 PR20A 2 T
E26 NC - E26 PR19B 2 C
E25 NC - E25 PR19A 2 T
F25 PR9B 2 C RUMO_PLLC_FB_A F25 PR17B 2 C RUMO_PLLC_FB_A
GND GND2 2 GND GND2 2
G25 PROA 2 T RUMO_PLLT_FB_A G25 PR17A 2 T RUMO_PLLT_FB_A
H23 PR8B 2 C RUMO_PLLC_IN_A H23 PR16B 2 C RUMO_PLLC_IN_A
H24 PR8A 2 T RUMO_PLLT_IN_A H24 PR16A 2 T RUMO_PLLT_IN_A
H21 PR7B 2 C H21 PR15B 2 C
G21 PR7A 2 T G21 PR15A 2 T
D26 PR6B 2 C D26 PR14B 2 C
D25 PR6A 2 T RDQS6 D25 PR14A 2 T RDQS14
F21 PR5B 2 C F21 PR13B 2 C
- - - GND GND2 2
G22 PR5A 2 T G22 PR13A 2 T
G24 PR4B 2 C G24 PR12B 2 C
G23 PR4A 2 T G23 PR12A 2 T
C26 PR3B 2 C C26 PR11B 2 C
C25 PR3A 2 T C25 PR11A 2 T
F24 NC - F24 PR9B 2 C
- - - GND GND2 2
F23 NC - F23 PR9A 2 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

A21 PT51A 1 T A21 PT51A 1 T

E17 PT50B 1 C E17 PT50B 1 C

B17 PT50A 1 T B17 PT50A 1 T

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

D17 PT49A 1 T D17 PT49A 1 T

F17 PT48B 1 C F17 PT48B 1 C

E20 PT48A 1 T E20 PT48A 1 T

G17 PT47B 1 C G17 PT47B 1 C

B20 PT47A 1 T B20 PT47A 1 T

E16 PT46B 1 C E16 PT46B 1 C

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

B19 PT45A 1 T B19 PT45A 1 T

D16 PT44B 1 C D16 PT44B 1 C

Cci6 PT44A 1 T Cci16 PT44A 1 T

F16 PT43B 1 C F16 PT43B 1 C

A18 PT43A 1 T A18 PT43A 1 T

G16 PT42B 1 C G16 PT42B 1 C

B18 PT42A 1 T B18 PT42A 1 T

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

A16 PT41A 1 T A16 PT41A 1 T

D15 PT40B 1 C D15 PT40B 1 C

B16 PT40A 1 T B16 PT40A 1 T

E15 PT39B 1 C E15 PT39B 1 C

C15 PT39A 1 T C15 PT39A 1 T

F15 PT38B 1 C F15 PT38B 1 C

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

A15 PT37A 1 T A15 PT37A 1 T

E14 PT36B 1 C E14 PT36B 1 C

G14 PT36A 1 T G114 PT36A 1 T

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

Ci14 PT34A 1 T Ci14 PT34A 1 T

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

A14 PT33A 0 T PCLKTO0_O Al14 PT33A 0 T PCLKTO_O
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s=LATTICE LatticeECP/EC Family Data Sheet

LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

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

A5 PT13B 0 C A5 PT13B 0 C

GND GNDO 0 GND GNDO 0

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

GND GNDO 0 GND GNDO 0

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

GND GNDO 0 GND GNDO 0

K10 GND - K10 GND -

K11 GND - K11 GND -

K12 GND - K12 GND -

K13 GND - K13 GND -

K14 GND - K14 GND -

K15 GND - K15 GND -

K16 GND - K16 GND -

L10 GND - L10 GND -

L11 GND - L11 GND -

L12 GND - L12 GND -

L13 GND - L13 GND -

L14 GND - L14 GND -

L15 GND - L15 GND -

L16 GND - L16 GND -

L17 GND - L17 GND -
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:I.LATTICE Pinout Information

LatticeECP/EC Family Data Sheet

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
J14 VCCIO1 1 J14 VCCIO1 1

J15 VCCIO1
J16 VCCIO1
J17 VCCIO1
K17 VCCIO2
K18 VCCIO2
L18 VCCIO2
M18 VCCIO2
N18 VCCIO2
N19 VCCIO2
P18 VCCIO3
P19 VCCIO3
R18 VCCIO3
R19 VCCIO3
T18 VCCIO3
uis VCCIO3
Vi4 VCCIO4
V15 VCCIO4
V16 VCCIO4
V17 VCCIO4
W14 VCCIO4

J15 VCCIO1
J16 VCCIO1
J17 VCCIO1
K17 VCCIO2
K18 VCCIO2
L18 VCCIO2
M18 VCCIO2
N18 VCCIO2
N19 VCCIO2
P18 VCCIO3
P19 VCCIO3
R18 VCCIO3
R19 VCCIO3
T18 VCCIO3
u18 VCCIOS3
Vi4 VCCIO4
V15 VCCIO4
V16 VCCIO4
V17 VCCIO4
W14 VCCIO4

W15 VCCIO4 W15 VCCIO4

V10 VCCIO5
V11 VCCIO5

V10 VCCIO5
V11 VCCIO5

V12 VCCIO5 V12 VCCIO5

V13 VCCIO5
W12 VCCIO5

V13 VCCIO5
W12 VCCIO5

W13 VCCIO5 W13 VCCIO5

P8 VCCIO6 P8 VCCIO6
P9 VCCIO6 P9 VCCIO6
R8 VCCIO6 R8 VCCIO6
R9 VCCIO6 R9 VCCIO6
T9 VCCIO6 T9 VCCIO6
U9 VCCIO6 uo VCCIO6
K9 VCCIO7 K9 VCCIO7
L9 VCCIO7 L9 VCCIO7

M8 VCCIO7 M8 VCCIO7

M9 VCCIO7 M9 VCCIO7

N8 VCCIO7 N8 VCCIO7

N9 VCCIO7

NN NN N No|lo|lo|o|o|o|alalalalo|lo| s s s s s a0 w0 ool p oo oo e e =
NN N[N N N|olo|o|o|lo|o|alala|la|loalal s s a] s b0 0w w| ol o oo 2] s =

N9 VCCIO7

G13 VCCAUX G13 VCCAUX

H20 VCCAUX H20 VCCAUX
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