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Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.

Details

Product Status Obsolete

Number of LABs/CLBs 8375

Number of Logic Elements/Cells 67000

Total RAM Bits 4526080

Number of I/O 490

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 1156-BBGA

Supplier Device Package 1156-FPBGA (35x35)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfe3-70e-6fn1156c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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PLL/DLL Cascading 
LatticeECP3 devices have been designed to allow certain combinations of PLL and DLL cascading. The allowable 
combinations are: 

• PLL to PLL supported 

• PLL to DLL supported 

The DLLs in the LatticeECP3 are used to shift the clock in relation to the data for source synchronous inputs. PLLs 
are used for frequency synthesis and clock generation for source synchronous interfaces. Cascading PLL and DLL 
blocks allows applications to utilize the unique benefits of both DLLs and PLLs. 

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

PLL/DLL PIO Input Pin Connections 
All LatticeECP3 devices contains two DLLs and up to ten PLLs, arranged in quadrants. If a PLL and a DLL are next 
to each other, they share input pins as shown in the Figure 2-7.

Figure 2-7. Sharing of PIO Pins by PLLs and DLLs in LatticeECP3 Devices

Clock Dividers
LatticeECP3 devices have two clock dividers, one on the left side and one on the right side of the device. These are 
intended to generate a slower-speed system clock from a high-speed edge clock. The block operates in a ÷2, ÷4 or 
÷8 mode and maintains a known phase relationship between the divided down clock and the high-speed clock 
based on the release of its reset signal. The clock dividers can be fed from selected PLL/DLL outputs, the Slave 
Delay lines, routing or from an external clock input. The clock divider outputs serve as primary clock sources and 
feed into the clock distribution network. The Reset (RST) control signal resets input and asynchronously forces all 
outputs to low. The RELEASE signal releases outputs synchronously to the input clock. For further information on 
clock dividers, please see TN1178, LatticeECP3 sysCLOCK PLL/DLL Design and Usage Guide. Figure 2-8 shows 
the clock divider connections.

PLL

DLLDLL_PIO

PLL_PIO

Note: Not every PLL has an associated DLL.
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2. Left and Right (Banks 2, 3, 6 and 7) sysI/O Buffer Pairs (50% Differential and 100% Single-Ended Out-
puts) 
The sysI/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. One of the 
referenced input buffers 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. 

In addition, programmable on-chip input termination (parallel or differential, static or dynamic) is supported on 
these sides, which is required for DDR3 interface. However, there is no support for hot-socketing on these 
sides as the clamp is always present.

LVDS, RSDS, PPLVDS and Mini-LVDS differential output drivers are available on 50% of the buffer pairs on the 
left and right banks. 

3. Configuration Bank sysI/O Buffer Pairs (Single-Ende d Outputs, Only on Shared Pins When Not Used by 
Configuration) 
The sysI/O buffers in the Configuration Bank consist of single-ended output drivers and single-ended input buf-
fers (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. 

Programmable PCI clamps are only available on top banks (PCI clamps are used primarily on inputs and bidirec-
tional pads to reduce ringing on the receiving end) can also be used on inputs.

Typical sysI/O I/O Be havior During Power-up 
The internal power-on-reset (POR) signal is deactivated when VCC, VCCIO8 and VCCAUX have reached satisfactory 
levels. After the POR signal is deactivated, the FPGA core logic becomes active. It is the user’s responsibility to 
ensure that all other VCCIO banks are active with valid input logic levels to properly control the output logic states of 
all the I/O banks that are critical to the application. For more information about controlling the output logic state with 
valid input logic levels during power-up in LatticeECP3 devices, see the list of technical documentation at the end 
of this data sheet. 

The VCC and VCCAUX supply the power to the FPGA core fabric, whereas the VCCIO supplies power to the I/O buf-
fers. In order to simplify system design while providing consistent and predictable I/O behavior, it is recommended 
that the I/O buffers be powered-up prior to the FPGA core fabric. VCCIO supplies should be powered-up before or 
together with the VCC and VCCAUX supplies. 

Supported sysI/O Standards 
The LatticeECP3 sysI/O buffer supports both single-ended and differential standards. Single-ended standards can 
be further subdivided into LVCMOS, LVTTL and other standards. The buffers support the LVTTL, LVCMOS 1.2V, 
1.5V, 1.8V, 2.5V and 3.3V standards. In the LVCMOS and LVTTL modes, the buffer has individual configuration 
options for drive strength, slew rates, bus maintenance (weak pull-up, weak pull-down, or a bus-keeper latch) and 
open drain. Other single-ended standards supported include SSTL and HSTL. Differential standards supported 
include LVDS, BLVDS, LVPECL, MLVDS, RSDS, Mini-LVDS, PPLVDS (point-to-point LVDS), TRLVDS (Transition 
Reduced LVDS), differential SSTL and differential HSTL. Tables 2-13 and 2-14 show the I/O standards (together 
with their supply and reference voltages) supported by LatticeECP3 devices. For further information on utilizing the 
sysI/O buffer to support a variety of standards please see TN1177, LatticeECP3 sysIO Usage Guide. 
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Figure 2-40. SERDES/PCS Quads (LatticeECP3-150)

Table 2-13. LatticeECP3 SERDES Standard Support

Standard
Data Rate 

(Mbps)
Number of 

General/Link Width Encoding Style
PCI Express 1.1 2500 x1, x2, x4 8b10b

Gigabit Ethernet 1250, 2500 x1 8b10b

SGMII 1250 x1 8b10b

XAUI 3125 x4 8b10b

Serial RapidIO Type I,
Serial RapidIO Type II,
Serial RapidIO Type III

1250,
2500,
3125

x1, x4 8b10b

CPRI-1,
CPRI-2,
CPRI-3,
CPRI-4

614.4,
1228.8,
2457.6,
3072.0

x1 8b10b

SD-SDI
(259M, 344M)

1431,
1771, 
270,
360,
540

x1 NRZI/Scrambled

HD-SDI
(292M)

1483.5,
1485 x1 NRZI/Scrambled

3G-SDI
(424M)

2967,
2970 x1 NRZI/Scrambled

SONET-STS-32 155.52 x1 N/A

SONET-STS-122 622.08 x1 N/A

SONET-STS-482 2488 x1 N/A

1. For slower rates, the SERDES are bypassed and CML signals are directly connected to the FPGA routing.
2. The SONET protocol is supported in 8-bit SERDES mode. See TN1176 Lattice ECP3 SERDES/PCS Usage Guide for more information.
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LatticeECP3 Supply Current (Standby) 1, 2, 3, 4, 5, 6

Over Recommended Operating Conditions

Symbol Parameter Device Typical Units

ICC Core Power Supply Current

ECP-17EA 89.30 mA

ECP3-35EA 89.30 mA

ECP3-70E 226.30 mA

ECP3-70EA 230.60 mA

ECP3-95E 226.30 mA

ECP3-95EA 230.60 mA

ECP3-150EA 370.80 mA

ICCAUX Auxiliary Power Supply Current

ECP-17EA 28.20 mA

ECP3-35EA 28.20 mA

ECP3-70E 30.60 mA

ECP3-70EA 30.60 mA

ECP3-95E 30.60 mA

ECP3-95EA 30.60 mA

ECP3-150EA 45.70 mA

ICCPLL PLL Power Supply Current (Per PLL)

ECP-17EA 0.05 mA

ECP3-35EA 0.03 mA

ECP3-70E 0.02 mA

ECP3-70EA 0.02 mA

ECP3-95E 0.02 mA

ECP3-95EA 0.02 mA

ECP3-150EA 0.02 mA

ICCIO Bank Power Supply Current (Per Bank)

ECP-17EA 1.38 mA

ECP3-35EA 1.38 mA

ECP3-70E 1.43 mA

ECP3-70EA 1.43 mA

ECP3-95E 1.43 mA

ECP3-95EA 1.43 mA

ECP3-150EA 1.46 mA

ICCJ JTAG Power Supply Current All Devices 2.50 mA

ICCA Transmit, Receive, PLL and Reference Clock Buffer Power Supply

ECP-17EA 5.90 mA

ECP3-35EA 5.90 mA

ECP3-70E 17.80 mA

ECP3-70EA 17.80 mA

ECP3-95E 17.80 mA

ECP3-95EA 17.80 mA

ECP3-150EA 23.80 mA

1. For further information on 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 VCCIO or GND.
3. Frequency 0 MHz.
4. Pattern represents a “blank” configuration data file.
5. TJ = 85°C, power supplies at nominal voltage.
6. To determine the LatticeECP3 peak start-up current data, use the Power Calculator tool in ispLEVER.
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SERDES Power Supply Requirements 1, 2, 3

Over Recommended Operating Conditions

Symbol Description Typ. Max. Units
Standby (Power Down)
ICCA-SB VCCA current (per channel) 3 5 mA

ICCIB-SB Input buffer current (per channel) — — mA

ICCOB-SB Output buffer current (per channel) — — mA

Operating (Data Rate = 3.2 Gbps)
ICCA-OP VCCA current (per channel) 68 77 mA

ICCIB-OP Input buffer current (per channel) 5 7 mA

ICCOB-OP Output buffer current (per channel) 19 25 mA

Operating (Data Rate = 2.5 Gbps)
ICCA-OP VCCA current (per channel) 66 76 mA

ICCIB-OP Input buffer current (per channel) 4 5 mA

ICCOB-OP Output buffer current (per channel) 15 18 mA

Operating (Data Rate = 1.25 Gbps)
ICCA-OP VCCA current (per channel) 62 72 mA

ICCIB-OP Input buffer current (per channel) 4 5 mA

ICCOB-OP Output buffer current (per channel) 15 18 mA

Operating (Data Rate = 250 Mbps)
ICCA-OP VCCA current (per channel) 55 65 mA

ICCIB-OP Input buffer current (per channel) 4 5 mA

ICCOB-OP Output buffer current (per channel) 14 17 mA

1. Equalization enabled, pre-emphasis disabled.
2. One quarter of the total quad power (includes contribution from common circuits, all channels in the quad operating, 

pre-emphasis disabled, equalization enabled).
3. Pre-emphasis adds 20mA to ICCA-OP data.
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Typical Building Block Function Performance
Pin-to-Pin Performance (LVCMOS25 12mA Drive) 1, 2

 Function -8 Timing Units
Basic Functions
16-bit Decoder 4.7 ns

32-bit Decoder 4.7 ns

64-bit Decoder 5.7 ns

4:1 MUX 4.1 ns

8:1 MUX 4.3 ns

16:1 MUX 4.7 ns

32:1 MUX 4.8 ns

1. These functions were generated using the ispLEVER design tool. Exact performance may vary with device and tool version. The tool uses 
internal parameters that have been characterized but are not tested on every device.

2. Commercial timing numbers are shown. Industrial numbers are typically slower and can be extracted from the ispLEVER software.

Register-to-Register Performance 1, 2

 Function -8 Timing Units
Basic Functions
16-bit Decoder 500 MHz

32-bit Decoder 500 MHz

64-bit Decoder 475 MHz

4:1 MUX 500 MHz

8:1 MUX 500 MHz

16:1 MUX 500 MHz

32:1 MUX 445 MHz

8-bit adder 500 MHz

16-bit adder 500 MHz

64-bit adder 305 MHz

16-bit counter 500 MHz

32-bit counter 460 MHz

64-bit counter 320 MHz

64-bit accumulator 315 MHz

Embedded Memory Functions
512x36 Single Port RAM, EBR Output Registers 340 MHz

1024x18 True-Dual Port RAM (Write Through or Normal, EBR Output Registers) 340 MHz

1024x18 True-Dual Port RAM (Read-Before-Write, EBR Output Registers; EA devices 
only) 130 MHz

1024x18 True-Dual Port RAM (Write Through or Normal, PLC Output Registers) 245 MHz

Distributed Memory Functions
16x4 Pseudo-Dual Port RAM (One PFU) 500 MHz

32x4 Pseudo-Dual Port RAM 500 MHz

64x8 Pseudo-Dual Port RAM 380 MHz

DSP Function
18x18 Multiplier (All Registers) 400 MHz

9x9 Multiplier (All Registers) 400 MHz

36x36 Multiply (All Registers) 245 MHz
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LatticeECP3 External Switching Characteristics 1, 2

Over Recommended Commercial Operating Conditions

Parameter Description Device
-8 -7 -6

UnitsMin. Max. Min. Max. Min. Max.
Clocks
Primary Clock 6 

fMAX_PRI Frequency for Primary Clock Tree ECP3-150EA — 500 — 420 — 375 MHz

tW_PRI Clock Pulse Width for Primary Clock ECP3-150EA 0.8 — 0.9 — 1.0 — ns

tSKEW_PRI Primary Clock Skew Within a Device ECP3-150EA — 300 — 330 — 360 ps

tSKEW_PRIB Primary Clock Skew Within a Bank ECP3-150EA — 250 — 280 — 300 ps

tW_PRI Frequency for Primary Clock Tree ECP3-70E/95E — 500 — 420 — 375 MHz

fMAX_PRI Frequency for Primary Clock Tree ECP3-70E/95E 0.8 — 0.9 — 1.0 — ns

tSKEW_PRI Primary Clock Skew Within a Device ECP3-70E/95E — 300 — 330 — 360 ps

tSKEW_PRIB Primary Clock Skew Within a Bank ECP3-70E/95E — 250 — 280 — 300 ps

Edge Clock 6

fMAX_EDGE Frequency for Edge Clock ECP3-150EA — 500 — 420 — 375 MHz

tW_EDGE Clock Pulse Width for Edge Clock ECP3-150EA 0.9 — 1.0 — 1.2 — ns

tSKEW_EDGE_DQS
Edge Clock Skew Within an Edge of 
the Device ECP3-150EA — 200 — 210 — 220 ps

fMAX_EDGE Frequency for Edge Clock ECP3-70E/95E — 500 — 420 — 375 MHz

tW_EDGE Clock Pulse Width for Edge Clock ECP3-70E/95E 0.9 — 1.0 — 1.2 — ns

tSKEW_EDGE_DQS
Edge Clock Skew Within an Edge of 
the Device ECP3-70E/95E — 200 — 225 — 250 ps

Parameter Description Device
-8 -7 -6

UnitsMin. Max. Min. Max. Min. Max.
Generic SDR
General I/O Pin Parameters Using Dedicated Clock Input Primary Clock Without PLL 2

tCO Clock to Output - PIO Output Register ECP3-150EA — 4.0 — 4.4 — 4.8 ns

tSU
Clock to Data Setup - PIO Input Regis-
ter ECP3-150EA 0.0 — 0.0 — 0.0 — ns

tH
Clock to Data Hold - PIO Input Regis-
ter ECP3-150EA 1.6 — 1.8 — 2.1 — ns

tSU_DEL
Clock to Data Setup - PIO Input Regis-
ter with Data Input Delay ECP3-150EA 1.2 — 1.3 — 1.5 — ns

tH_DEL
Clock to Data Hold - PIO Input Regis-
ter with Input Data Delay ECP3-150EA 0.1 — 0.1 — 0.1 — ns

fMAX_IO
Clock Frequency of I/O and PFU Reg-
ister ECP3-150EA — 500 — 420 — 375 MHz

tCO Clock to Output - PIO Output Register ECP3-70E/95E — 3.9 — 4.3 -— 4.7 ns

tSU
Clock to Data Setup - PIO Input Regis-
ter ECP3-70E/95E 0.0 — 0.0 — 0.0 — ns

tH
Clock to Data Hold - PIO Input Regis-
ter ECP3-70E/95E 1.5 — 1.8 — 2.0 — ns

tSU_DEL
Clock to Data Setup - PIO Input Regis-
ter with Data Input Delay ECP3-70E/95E 1.3 — 1.5 — 1.8 — ns

tH_DEL
Clock to Data Hold - PIO Input Regis-
ter with Input Data Delay ECP3-70E/95E 0.0 — 0.0 — 0.0 — ns
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tDVECLKGDDR Data Hold After CLK ECP3-70E/95E 0.765 — 0.765 — 0.765 — UI

fMAX_GDDR DDR/DDRX2 Clock Frequency8 ECP3-70E/95E — 500 — 420 — 375 MHz

Generic DDRX2 Inputs with Clock and Da ta (<10 Bits Wide) Centered at Pi n (GDDRX2_RX.DQS.Centered) using DQS 
Pin for Clock Input
Left and Right Sides 
tSUGDDR Data Setup Before CLK ECP3-150EA — — — ns

tHGDDR Data Hold After CLK ECP3-150EA — — — ns

fMAX_GDDR DDRX2 Clock Frequency ECP3-150EA — — — ns

Generic DDRX2 Inputs with Clock and Da ta (<10 Bits Side) Aligned at Pin (G DDRX2_RX.DQS.Aligned) Using DQS Pin 
for Clock Input
Left and Right Sides 

tDVACLKGDDR
Data Setup Before CLK (Left and 
Right Side) ECP3-150EA — — —

tDVECLKGDDR
Data Hold After CLK (Left and Right 
Side) ECP3-150EA — — —

fMAX_GDDR
DDRX2 Clock Frequency (Left and 
Right Side) ECP3-150EA — — —

Generic DDRX1 Output with Clock and Data (>10 Bits  Wide) Centered at Pin (GDDRX1_TX.SCLK.Centered)
Left, Right and Top Sides 
tDVBGDDR Data Valid Before CLK ECP3-150EA — — —

tDVAGDDR Data Valid After CLK ECP3-150EA — — —

fMAX_GDDR DDRX1 Clock Frequency ECP3-150EA — — —

Generic DDRX1 Outputs with clock in the center of data window, with PLL 90-degree shifted clock ouput 
(GDDRX1_TX.ECLK.Centered)
tDIBGDDR Data Invalid Before CLK ECP3-70E/95E 670 — 670 — 670 — ps

tDIAGDDR Data Invalid After CLK ECP3-70E/95E 670 — 670 — 670 — ps

fMAX_GDDR DDRX1 Clock Frequency ECP3-70E/95E — 250 — 250 — 250 MHz

Generic DDRX1 Output with Clock and Data (> 10 Bi ts Wide) Aligned at Pi n (GDDRX1_TX.SCLK.Aligned)
Left, Right and Top Sides 
tDIBGDDR Data Hold After CLK ECP3-150EA — — —

tDIAGDDR Data Setup Before CLK ECP3-150EA — — —

fMAX_GDDR DDRX1 Clock Frequency ECP3-150EA — — —

Generic DDRX1 Outputs with clock and data edge aligned, without PLL
tDIBGDDR Data Invalid Before CLK ECP3-70E/95E — 330 — 330 — 330 ps

tDIAGDDR Data Invalid After CLK ECP3-70E/95E — 330 — 330 — 330 ps

fMAX_GDDR DDRX1 Clock Frequency ECP3-70E/95E — 250 — 250 — 250 MHz

Generic DDRX1 Output with Clock and Data (<10 Bits  Wide) Centered at Pin (GDDRX1_TX.DQS.Centered)
Left, Right and Top Sides 
tDVBGDDR Data Valid Before CLK ECP3-150EA — — —

tDVAGDDR Data Valid After CLK ECP3-150EA — — —

fMAX_GDDR DDRX1 Clock Frequency ECP3-150EA — — —

LatticeECP3 External Switching Characteristics (Continued) 1, 2

Over Recommended Commercial Operating Conditions

Parameter Description Device
-8 -7 -6

UnitsMin. Max. Min. Max. Min. Max.
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Figure 3-11. Write Through (SP Read/Wri te on Port A, Input Registers Only)

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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sysCLOCK PLL Timing
Over Recommended Operating Conditions

Parameter Descriptions Conditions Clock Min. Typ. Max. Units

fIN
Input clock frequency (CLKI, 
CLKFB)  

Edge clock 2 — 500 MHz

Primary clock 2 — 420 MHz

fOUT
Output clock frequency (CLKOP, 
CLKOS)  

Edge clock 4 — 500 MHz

Primary clock 4 — 420 MHz

fOUT1 K-Divider output frequency CLKOK 0.03125 — 250 MHz

fOUT2 K2-Divider output frequency CLKOK2 0.667 — 166 MHz

fVCO PLL VCO frequency  500 — 1000 MHz

fPFD
3 Phase detector input frequency  Edge clock 2 — 500 MHz

Primary clock 2 — 420 MHz

AC Characteristics
tPA Programmable delay unit  65 130 260 ps

tDT
Output clock duty cycle 
(CLKOS, at 50% setting)

Edge clock 45 50 55 %

fOUT 250 MHz Primary clock 45 50 55 %

fOUT > 250MHz Primary clock 30 50 70 %

tCPA
Coarse phase shift error 
(CLKOS, at all settings)  -5 0 +5 % of 

period

tOPW

Output clock pulse width high or 
low 
(CLKOS)

 1.8 — — ns

tOPJIT
1 Output clock period jitter

fOUT  420MHz — — 200 p-p

420MHz > fOUT  100MHz — — 250 p-p

fOUT < 100MHz — — 0.025 UIPP

tSK
Input clock to output clock skew 
when N/M = integer  — — 500 p-p

tLOCK
2 Lock time

2 to 25 MHz — — 200 us

25 to 500 MHz — — 50 us

tUNLOCK
Reset to PLL unlock time to 
ensure fast reset  — — 50 ns

tHI Input clock high time 90% to 90% 0.5 — — ns

tLO Input clock low time 10% to 10% 0.5 — — ns

tIPJIT Input clock period jitter  — — 400 p-p

tRST

Reset signal pulse width high, 
RESETM, 
RESETK

 10 — — ns

 Reset signal pulse width high, 
CNTRST

 500 — — ns

1. Jitter sample is taken over 10,000 samples of the primary PLL output with clean reference clock with no additional I/O toggling.
2. Output clock is valid after tLOCK for PLL reset and dynamic delay adjustment.
3. Period jitter and cycle-to-cycle jitter numbers are guaranteed for fPFD > 4MHz.  For fPFD < 4MHz, the jitter numbers may not be met in cer-

tain conditions. Please contact the factory for fPFD < 4MHz. 

SEE L
at

tic
eE

CP3-
EA 

DATA S
HEET F

OR  

CURRENT IN
FORM

ATIO
N



3-43

DC and Switching Characteristics
Lattice Semiconductor LatticeE CP3 Family Data Sheet

Serial Rapid I/O Type 2 Electr ical and Timing Characteristics
AC and DC Characteristics
Table 3-15. Transmit

Table 3-16. Receive and Jitter Tolerance

Symbol Description Test Conditions Min. Typ. Max. Units
TRF

1 Differential rise/fall time 20%-80% — 80 — ps

ZTX_DIFF_DC Differential impedance 80 100 120 Ohms

JTX_DDJ
3, 4, 5 Output data deterministic jitter — — 0.17 UI

JTX_TJ
2, 3, 4, 5 Total output data jitter — — 0.35 UI

1. Rise and Fall times measured with board trace, connector and approximately 2.5pf load.
2. Total jitter includes both deterministic jitter and random jitter. The random jitter is the total jitter minus the actual deterministic jitter.
3. Jitter values are measured with each CML output AC coupled into a 50-ohm impedance (100-ohm differential impedance).
4. Jitter and skew are specified between differential crossings of the 50% threshold of the reference signal.
5. Values are measured at 2.5 Gbps.

Symbol Description Test Conditions Min. Typ. Max. Units
RLRX_DIFF Differential return loss From 100 MHz to 2.5 GHz 10 — — dB

RLRX_CM Common mode return loss From 100 MHz to 2.5 GHz 6 — — dB

ZRX_DIFF Differential termination resistance 80 100 120 Ohms

JRX_DJ
2, 3, 4, 5 Deterministic jitter tolerance (peak-to-peak) — — 0.37 UI

JRX_RJ
2, 3, 4, 5 Random jitter tolerance (peak-to-peak) — — 0.18 UI

JRX_SJ
2, 3, 4, 5 Sinusoidal jitter tolerance (peak-to-peak) — — 0.10 UI

JRX_TJ
1, 2, 3, 4, 5 Total jitter tolerance (peak-to-peak) — — 0.65 UI

TRX_EYE Receiver eye opening 0.35 — — UI

1. Total jitter includes deterministic jitter, random jitter and sinusoidal jitter. The sinusoidal jitter tolerance mask is shown in Figure 3-14.
2. Jitter values are measured with each high-speed input AC coupled into a 50-ohm impedance.
3. Jitter and skew are specified between differential crossings of the 50% threshold of the reference signal.
4. Jitter tolerance, Differential Input Sensitivity and Receiver Eye Opening parameters are characterized when Full Rx Equalization is enabled.
5. Values are measured at 2.5 Gbps.
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Figure 3-20. Power-On-Reset (POR) Timing

Figure 3-21. sysCONFIG Port Timing

CCLK 2

DONE

VCC / VCCAUX /
VCCIO81

CFG[2:0] 3

tICFG

Valid

INITN

tVMC

1.  Time taken from VCC, VCCAUX or VCCIO8, whichever is the last to cross the POR trip point.
2.  Device is in a Master Mode (SPI, SPIm).
3.  The CFG pins are normally static (hard wired).
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sysI/O Differential Electrical Characteristics
Transition Reduced LVDS (T RLVDS DC Specification)

Over Recommended Operating Conditions

Mini LVDS
Over Recommended Operating Conditions

Symbol Description Min. Nom. Max. Units
VCCO Driver supply voltage (+/- 5%) 3.14 3.3 3.47 V

VID Input differential voltage 150 1200 mV

VICM Input common mode voltage 3 3.265 V

VCCO Termination supply voltage 3.14 3.3 3.47 V

RT Termination resistance (off-chip) 45 50 55 Ohms

Note: LatticeECP3 only supports the TRLVDS receiver.

Parameter Symbol Description Min. Typ. Max. Units
ZO Single-ended PCB trace impedance 30 50 75 ohms

RT Differential termination resistance 50 100 150 ohms

VOD Output voltage, differential, |VOP - VOM| 300 — 600 mV

VOS Output voltage, common mode, |VOP + VOM|/2 1 1.2 1.4 V

VOD Change in VOD, between H and L — — 50 mV

VID Change in VOS, between H and L — — 50 mV

VTHD Input voltage, differential, |VINP - VINM| 200 — 600 mV

VCM Input voltage, common mode, |VINP + VINM|/2 0.3+(VTHD/2) — 2.1-(VTHD/2)

TR, TF Output rise and fall times, 20% to 80% — — 550 ps

TODUTY Output clock duty cycle 40 — 60 %

Note: Data is for 6mA differential current drive. Other differential driver current options are available.

Current 
Source

VCCO = 3.3V

Z0

RT RTTransmitter

Receiver
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Signal Descriptions 
Signal Name I/O Description 

General Purpose

P[Edge] [Row/Column Number]_[A/B] I/O 

[Edge] indicates the edge of the device on which the pad is located. Valid 
edge designations are L (Left), B (Bottom), R (Right), T (Top). 

[Row/Column Number] indicates the PFU row or the column of the device on 
which the PIC exists. When Edge is T (Top) or B (Bottom), only need to spec-
ify Column Number. When Edge is L (Left) or R (Right), only need to specify 
Row Number.

[A/B] indicates the PIO within the PIC to which the pad is connected. Some of 
these user-programmable pins are shared with special function pins. These 
pins, when not used as special purpose pins, can be programmed as I/Os for 
user logic. During configuration the user-programmable I/Os are tri-stated 
with an internal pull-up resistor enabled. If any pin is not used (or not bonded 
to a package pin), it is also tri-stated with an internal pull-up resistor enabled 
after configuration. 

P[Edge][Row Number]E_[A/B/C/D] I These general purpose signals are input-only pins and are located near the 
PLLs.

GSRN I Global RESET signal (active low). Any I/O pin can be GSRN. 

NC — No connect. 

RESERVED — This pin is reserved and should not be connected to anything on the board.

GND — Ground. Dedicated pins. 

VCC — Power supply pins for core logic. Dedicated pins. 

VCCAUX — Auxiliary power supply pin. This dedicated pin powers all the differential and 
referenced input buffers. 

VCCIOx — Dedicated power supply pins for I/O bank x. 

VCCA — SERDES, transmit, receive, PLL and reference clock buffer power supply.

VCCPLL_[LOC] — General purpose PLL supply pins where LOC=L (left) or R (right).

VREF1_x, VREF2_x — Reference supply pins for I/O bank x. Pre-determined pins in each bank are 
assigned as VREF inputs. When not used, they may be used as I/O pins. 

VTTx — Power supply for on-chip termination of I/Os (Required for DDR3 and LVDS at 
1.25Gbps).

XRES1 — 10K ohm +/-1% resistor must be connected between this pad and ground. 

PLL, DLL and Clock Functions

[LOC][num]_GPLL[T, C]_IN_[index] I General Purpose PLL (GPLL) input pads: LUM, LLM, RUM, RLM, num = row 
from center, T = true and C = complement, index A,B,C...at each side. 

[LOC][num]_GPLL[T, C]_FB_[index] I Optional feedback GPLL input pads: LUM, LLM, RUM, RLM, num = row from 
center, T = true and C = complement, index A,B,C...at each side. 

[LOC]0_GDLLT_IN_[index] I/O General Purpose DLL (GDLL) input pads where LOC=RUM or LUM, T is True 
Complement, index is A or B.

[LOC]0_GDLLT_FB_[index] I/O Optional feedback GDLL input pads where LOC=RUM or LUM, T is True 
Complement, index is A or B.

PCLK[T, C][n:0]_[3:0] I Primary Clock pads, T = true and C = complement, n per side, indexed by 
bank and 0, 1, 2, 3 within bank. 
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