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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.
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Figure 2-8. Per Quadrant Primary Clock Selection

Figure 2-9. Per Quadrant Secondary Clock Selection

Figure 2-10. Slice Clock Selection

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-

4 Primary Clocks (CLK0, CLK1, CLK2, CLK3) per Quadrant

20 Primary Clock Sources: 12 PLLs + 4 PIOs + 4 Routing1  

DCS DCS

1. Smaller devices have fewer PLL related lines.  

4 Secondary Clocks per Quadrant

20 Secondary Clock Feedlines : 4 Clock Input Pads + 16 Routing Signals

Primary Clock

Secondary Clock

Routing
Clock to 
each slice

GND
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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

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

Number Unsigned 
Unsigned

9-bit
Unsigned

18-bit Signed
Two’s Complement

Signed 9-Bits
Two’s Complement

Signed 18-bits

+5 0101 000000101 000000000000000101 0101 000000101 000000000000000101

-6 0110 000000110 000000000000000110 1010 111111010 111111111111111010

000000000
000000001
000000010
000000011

111111101
111111110
111111111

Overflow signal is generated
for one cycle when this

boundary is crossed
0
+1
+2
+3

-3
-2
-1

Unsigned Operation

Signed Operation

0101111111
0101111110
0101111101
0101111100

1010000010
1010000001
1010000000

255
254
253
252

254
255
256

000000000
000000001
000000010
000000011

111111101
111111110
111111111

Carry signal is generated for
one cycle when this
boundary is crossed

0
1
2
3

509
510
511

0101111111
0101111110
0101111101
0101111100

1010000010
1010000001
1010000000

255
254
253
252

258
257
256
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Figure 2-29. Output Register Block 

Figure 2-30. ODDRXB Primitive

Tristate Register Block
The tristate register block provides the ability to register tri-state control signals from the core of the device before 
they are passed to the sysI/O buffers. The block contains a register for SDR operation and an additional latch for 
DDR operation. Figure 2-31 shows the diagram of the Tristate Register Block.

In SDR mode, ONEG1 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, ONEG1 is fed into one register on the positive edge of the clock and OPOS1 is 
latched. A multiplexer running off the same clock selects the correct register for feeding to the output (D0). 

D Q

D Q
D-TypeONEG0

From
Routing

CLK1

Programmed
Control

DO

Latch

LE*

*Latch is transparent when input is low.

OPOS0

OUTDDN

/LATCH

0

1

0

1
To sysIO

Buffer

ODDRXB

LSR

Q
DB

CLK

DA
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DC Electrical Characteristics
Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units

IIL, IIH
1 Input or I/O Leakage 0 ð VIN ð (VCCIO - 0.2V) — — 10 µA

IIH
1, 3 Input or I/O High Leakage (VCCIO - 0.2V) ð VIH ð 3.6V — — 40 µA

IPU I/O Active Pull-up Current 0 ð VIN ð 0.7 VCCIO -30 — -150 µA

IPD I/O Active Pull-down Current VIL (MAX) ð VIN ð VIH (MAX) 30 — 150 µA

IBHLS Bus Hold Low sustaining current VIN = VIL (MAX) 30 — — µA

IBHHS Bus Hold High sustaining current VIN = 0.7VCCIO -30 — — µA

IBHLO Bus Hold Low Overdrive current 0 ð VIN ð VIH (MAX) — — 150 µA

IBHLH Bus Hold High Overdrive current 0 ð VIN ð VIH (MAX) — — -150 µA

VBHT Bus Hold trip Points 0 ð VIN ð VIH (MAX) VIL (MAX) — VIH (MIN) V

C1 I/O Capacitance2 VCCIO = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V,
VCC = 1.2V, VIO = 0 to VIH (MAX) — 8 — pf

C2 Dedicated Input Capacitance2 VCCIO = 3.3V, 2.5V, 1.8V, 1.5V, 1.2V,
VCC = 1.2V, VIO = 0 to VIH (MAX) — 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. TA 25oC, f = 1.0MHz
3. For top and bottom general purpose I/O pins, when VIH is higher than VCCIO, 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, VIH must be less than or equal to VCCIO.
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sysI/O Recommended Operating Conditions
VCCIO VREF (V)

Standard Min. Typ. Max. Min. Typ. Max.

LVCMOS 3.3 3.135 3.3 3.465 — — —

LVCMOS 2.5 2.375 2.5 2.625 — — —

LVCMOS 1.8 1.71 1.8 1.89 — — —

LVCMOS 1.5 1.425 1.5 1.575 — — —

LVCMOS 1.2 1.14 1.2 1.26 — — —

LVTTL 3.135 3.3 3.465 — — —

PCI 3.135 3.3 3.465 — — —

SSTL18 Class I 1.71 1.8 1.89 0.833 0.90 0.969

SSTL2 Class I, II 2.375 2.5 2.625 1.15 1.25 1.35

SSTL3 Class I, II 3.135 3.3 3.465 1.3 1.5 1.7

HSTL15 Class I 1.425 1.5 1.575 0.68 0.75 0.9

HSTL15 Class III 1.425 1.5 1.575 — 0.9 —

HSTL 18 Class I, II 1.71 1.8 1.89 — 0.9 —

HSTL 18 Class III 1.71 1.8 1.89 — 1.08 —

LVDS 2.375 2.5 2.625 — — —

LVPECL1 3.135 3.3 3.465 — — —

BLVDS1 2.375 2.5 2.625 — — —

RSDS1 2.375 2.5 2.625 — — —

1. Outputs are implemented with the addition of external resistors. VCCIO applies to outputs only.
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BLVDS
The LatticeECP/EC devices support BLVDS standard. This standard is emulated using complementary LVCMOS 
outputs in conjunction with a parallel external resistor across the driver outputs. BLVDS is intended for use when 
multi-drop and bi-directional multi-point differential signaling is required. The scheme shown in Figure 3-2 is one 
possible solution for bi-directional multi-point differential signals.

Figure 3-2. BLVDS Multi-point Output Example

Table 3-2. BLVDS DC Conditions1

Over Recommended Operating Conditions

Typical

Parameter Description Zo = 45 Zo = 90 Units

ZOUT Output impedance 100 100 ohm

RTLEFT Left end termination 45 90 ohm

RTRIGHT Right end termination 45 90 ohm

VOH Output high voltage 1.375 1.48 V

VOL Output low voltage 1.125 1.02 V

VOD Output differential voltage 0.25 0.46 V

VCM Output common mode voltage 1.25 1.25 V

IDC DC output current 11.2 10.2 mA

1. For input buffer, see LVDS table.

Heavily loaded backplane, effective Zo ~ 45 to 90 ohms differential 

100100

2.5V2.5V

+ -

100100

2.5V2.5V

+ -
100

100

2.5V

2.5V

+
-

100

100

2.5V

2.5V

+
-

. . .

45-90 ohms, +/- 1%45-90 ohms, +/- 1%

+ -

+
-

. . .

-%
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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)

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 V

VOL Output low voltage 1.15 V

VOD Output differential voltage 0.20 V

VCM Output common mode voltage 1.25 V

ZBACK Back impedance 101.5 ohm

IDC DC output current 3.66 mA

100

294

294

On-chip

Emulated
RSDS Buffer

VCCIO = 2.5V

VCCIO = 2.5V

Zo = 100

+

-
121

Off-chip
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tSUCE_EBR
Clock Enable Setup Time to EBR Output 
Register 0.18 — 0.21 — 0.25 — ns

tHCE_EBR Clock Enable Hold Time to EBR Output Register -0.14 — -0.17 — -0.20 — ns

tRSTO_EBR
Reset To Output Delay Time from EBR Output 
Register — 1.47 — 1.76 — 2.05 ns

PLL Parameters

tRSTREC Reset Recovery to Rising Clock 1.00 — 1.00 — 1.00 — ns

tRSTSU Reset Signal Setup Time 1.00 — 1.00 — 1.00 — ns

DSP Block Timing2, 3

tSUI_DSP Input Register Setup Time -0.38 — -0.30 — -0.23 — ns

tHI_DSP Input Register Hold Time 0.71 — 0.86 — 1.00 — ns

tSUP_DSP Pipeline Register Setup Time 3.31 — 3.98 — 4.64 — ns

tHP_DSP Pipeline Register Hold Time 0.71 — 0.86 — 1.00 — ns

tSUO_DSP
4 Output Register Setup Time 5.54 — 6.64 — 7.75 — ns

tHO_DSP
4 Output Register Hold Time 0.71 — 0.86 — 1.00 — ns

tCOI_DSP
4 Input Register Clock to Output Time — 7.50 — 9.00 — 10.50 ns

tCOP_DSP
4 Pipeline Register Clock to Output Time — 4.66 — 5.60 — 6.53 ns

tCOO_DSP Output Register Clock to Output Time — 1.47 — 1.77 — 2.06 ns

tSUADSUB AdSub Input Register Setup Time -0.38 — -0.30 — -0.23 — ns

tHADSUB AdSub Input Register Hold Time 0.71 — 0.86 — 1.00 — ns

1. Internal parameters are characterized but not tested on every device.
2. These parameters apply to LatticeECP devices only.
3. DSP Block is configured in Multiply Add/Sub 18 x 18 Mode.
4. These parameters include the Adder Subtractor block in the path.
Timing v.G 0.30

LatticeECP/EC Internal Switching Characteristics (Continued)
Over Recommended Operating Conditions

Parameter Description

-5 -4 -3

UnitsMin. Max. Min. Max. Min. Max.
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Figure 3-14. sysCONFIG Master Serial Port Timing

Figure 3-15. sysCONFIG Slave Serial Port Timing

Figure 3-16. Power-On-Reset (POR) Timing

CCLK (output) 

DIN

DOUT

tSUMCDI

tHMCDI

tCODO

CCLK (input) 

DIN

DOUT

tSUSCDI

tHSCDI

tCODO

tSSCL tSSCH

CCLK 2

DONE

VCC/VCCAUX
1

CFG[2:0] 3

tICFG

Valid

INITN

tVMC

tSUCFG
tHCFG

1.  Time taken from VCC or VCCAUX, whichever is the last to reach its VMIN.
2.  Device is in a Master Mode.
3.  The CFG pins are normally static (hard wired).
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41 PB11A 4 T VREF1_4 PB19A 4 T VREF1_4

42 PB11B 4 C CSN PB19B 4 C CSN

43 PB12B 4  D0/SPID7 PB20B 4  D0/SPID7

44 PB13A 4 T D2/SPID5 PB21A 4 T D2/SPID5

45 PB13B 4 C D1/SPID6 PB21B 4 C D1/SPID6

46 PB14A 4 T BDQS14 PB22A 4 T BDQS22

47 PB14B 4 C D3/SPID4 PB22B 4 C D3/SPID4

48 PB15B 4  D4/SPID3 PB23B 4  D4/SPID3

49 PB16B 4  D5/SPID2 PB24B 4  D5/SPID2

50 PB17B 4  D6/SPID1 PB25B 4  D6/SPID1

51* GND3
GND4 -   GND3

GND4 -   

52 PR10B 3 C RLM0_PLLC_FB_A PR14B 3 C RLM0_PLLC_FB_A

53 PR10A 3 T RLM0_PLLT_FB_A PR14A 3 T RLM0_PLLT_FB_A

54 PR9B 3 C RLM0_PLLC_IN_A PR13B 3 C RLM0_PLLC_IN_A

55 PR9A 3 T RLM0_PLLT_IN_A PR13A 3 T RLM0_PLLT_IN_A

56 VCCIO3 3   VCCIO3 3   

57 PR8B 3 C DI/CSSPIN PR12B 3 C DI/CSSPIN

58 PR8A 3 T DOUT/CSON PR12A 3 T DOUT/CSON

59 PR7B 3 C BUSY/SISPI PR11B 3 C BUSY/SISPI

60 PR7A 3 T D7/SPID0 PR11A 3 T D7/SPID0

61 CFG2 3   CFG2 3   

62 CFG1 3   CFG1 3   

63 CFG0 3   CFG0 3   

64 VCC -   VCC -   

65 PROGRAMN 3   PROGRAMN 3   

66 CCLK 3   CCLK 3   

67 INITN 3   INITN 3   

68 GND -   GND -   

69 DONE 3   DONE 3   

70 PR5B 2 C PCLKC2_0 PR9B 2 C PCLKC2_0

71 PR5A 2 T PCLKT2_0 PR9A 2 T PCLKT2_0

72 PR2B 2  VREF1_2 PR2B 2  VREF1_2

73 VCCIO2 2   VCCIO2 2   

74 GND2 2   GND2 2   

75 PT17B 1 C  PT25B 1 C  

76 PT17A 1 T  PT25A 1 T  

77 PT14B 1 C  PT22B 1 C  

78 PT14A 1 T TDQS14 PT22A 1 T TDQS22

79 PT13A 1   PT21A 1   

80 PT12B 1 C  PT20B 1 C  

81 PT12A 1 T  PT20A 1 T  

LFEC1, LFEC3 Logic Signal Connections: 100 TQFP (Cont.)

Pin 
Number

LFEC1 LFEC3

Pin 
Function Bank LVDS Dual Function

Pin 
Function Bank LVDS Dual Function
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82 PT11B 1 C VREF2_1 PT19B 1 C VREF2_1

83 PT11A 1 T VREF1_1 PT19A 1 T VREF1_1

84 PT10B 1 C  PT18B 1 C  

85 PT10A 1 T  PT18A 1 T  

86 VCCIO1 1   VCCIO1 1   

87 VCCAUX -   VCCAUX -   

88 PT9B 0 C PCLKC0_0 PT17B 0 C PCLKC0_0

89 GND0 0   GND0 0   

90 PT9A 0 T PCLKT0_0 PT17A 0 T PCLKT0_0

91 PT8B 0 C VREF1_0 PT16B 0 C VREF1_0

92 PT8A 0 T VREF2_0 PT16A 0 T VREF2_0

93 PT7B 0   PT15B 0   

94 PT6B 0 C  PT14B 0 C  

95 PT6A 0 T TDQS6 PT14A 0 T TDQS14

96 PT4B 0 C  PT12B 0 C  

97 PT4A 0 T  PT12A 0 T  

98 PT2B 0 C  PT10B 0 C  

99 PT2A 0 T  PT10A 0 T  

100 VCCIO0 0   VCCIO0 0   

*Double bonded to the pin.

LFEC1, LFEC3 Logic Signal Connections: 100 TQFP (Cont.)

Pin 
Number

LFEC1 LFEC3

Pin 
Function Bank LVDS Dual Function

Pin 
Function Bank LVDS Dual Function
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85 VCCIO4 4   VCCIO4 4   

86 PB10A 4 T WRITEN PB18A 4 T WRITEN

87 PB10B 4 C CS1N PB18B 4 C CS1N

88 PB11A 4 T VREF1_4 PB19A 4 T VREF1_4

89 PB11B 4 C CSN PB19B 4 C CSN

90 PB12A 4 T VREF2_4 PB20A 4 T VREF2_4

91 PB12B 4 C D0/SPID7 PB20B 4 C D0/SPID7

92 PB13A 4 T D2/SPID5 PB21A 4 T D2/SPID5

93 GND4 4   GND4 4   

94 PB13B 4 C D1/SPID6 PB21B 4 C D1/SPID6

95 PB14A 4 T BDQS14 PB22A 4 T BDQS22

96 PB14B 4 C D3/SPID4 PB22B 4 C D3/SPID4

97 PB15A 4 T  PB23A 4 T  

98 PB15B 4 C D4/SPID3 PB23B 4 C D4/SPID3

99 PB16A 4 T  PB24A 4 T  

100 PB16B 4 C D5/SPID2 PB24B 4 C D5/SPID2

101 PB17A 4 T  PB25A 4 T  

102 PB17B 4 C D6/SPID1 PB25B 4 C D6/SPID1

103 NC -   NC -   

104 VCCIO4 4   VCCIO4 4   

105* GND3
GND4 -   GND3

GND4 -   

106 VCCIO3 3   VCCIO3 3   

107 PR14B 3 C VREF2_3 PR18B 3 C VREF2_3

108 PR14A 3 T VREF1_3 PR18A 3 T VREF1_3

109 PR13B 3 C  PR17B 3 C  

110 PR13A 3 T  PR17A 3 T  

111 PR12B 3 C  PR16B 3 C  

112 PR12A 3 T  PR16A 3 T  

113 PR11B 3 C  PR15B 3 C  

114 PR11A 3 T RDQS11 PR15A 3 T RDQS15

115 PR10B 3 C RLM0_PLLC_FB_A PR14B 3 C RLM0_PLLC_FB_A

116 GND3 3   GND3 3   

117 PR10A 3 T RLM0_PLLT_FB_A PR14A 3 T RLM0_PLLT_FB_A

118 PR9B 3 C RLM0_PLLC_IN_A PR13B 3 C RLM0_PLLC_IN_A

119 PR9A 3 T RLM0_PLLT_IN_A PR13A 3 T RLM0_PLLT_IN_A

120 VCCIO3 3   VCCIO3 3   

121 PR8B 3 C DI/CSSPIN PR12B 3 C DI/CSSPIN

122 PR8A 3 T DOUT/CSON PR12A 3 T DOUT/CSON

123 PR7B 3 C BUSY/SISPI PR11B 3 C BUSY/SISPI

124 PR7A 3 T D7/SPID0 PR11A 3 T D7/SPID0

125 CFG2 3   CFG2 3   

126 CFG1 3   CFG1 3   

LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

Pin Number

LFEC1 LFEC3

Pin Function Bank LVDS Dual Function Pin Function Bank LVDS Dual Function
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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 PCLKC0_0 PT17B 0 C PCLKC0_0

179 GND0 0   GND0 0   

180 PT9A 0 T PCLKT0_0 PT17A 0 T PCLKT0_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 VCCIO0 0   VCCIO0 0   

188 PT5B 0 C  PT13B 0 C  

189 NC -   GND0 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 -   VCCIO0 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 VCCIO0 0   VCCIO0 0   

* Double bonded to the pin.

LFEC1, LFEC3 Logic Signal Connections: 208 PQFP (Cont.)

Pin Number

LFEC1 LFEC3

Pin Function Bank LVDS Dual Function Pin Function Bank LVDS Dual Function
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LFECP/EC6, LFECP/EC10 Logic Signal Connections: 208 PQFP 

Pin Number

LFECP6/LFEC6 LFECP10/LFEC10

Pin Function Bank LVDS Dual Function Pin Function Bank LVDS Dual Function

1* GND0
GND7 -   GND0

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 -   VCC -   

6 NC -   GND -   

7 PL3B 7   PL12B 7   

8 PL4A 7 T  PL13A 7 T  

9 PL4B 7 C  PL13B 7 C  

10 PL5A 7 T  PL14A 7 T  

11 PL5B 7 C  PL14B 7 C  

12 PL6A 7 T LDQS6 PL15A 7 T LDQS15

13 VCCIO7 7   VCCIO7 7   

14 PL6B 7 C  PL15B 7 C  

15 PL7A 7 T  PL16A 7 T  

16 PL7B 7 C  PL16B 7 C  

17 PL8A 7 T  PL17A 7 T  

18 GND7 7   GND7 7   

19 PL8B 7 C  PL17B 7 C  

20 PL9A 7 T PCLKT7_0 PL18A 7 T PCLKT7_0

21 PL9B 7 C PCLKC7_0 PL18B 7 C PCLKC7_0

22 VCCAUX -   VCCAUX -   

23 XRES 6   XRES 6   

24 VCC -   VCC -   

25 GND -   GND -   

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 PL20A 6 T LLM0_PLLT_IN_A PL29A 6 T LLM0_PLLT_IN_A

34 PL20B 6 C LLM0_PLLC_IN_A PL29B 6 C LLM0_PLLC_IN_A

35 PL21A 6 T LLM0_PLLT_FB_A PL30A 6 T LLM0_PLLT_FB_A

36 PL21B 6 C LLM0_PLLC_FB_A PL30B 6 C LLM0_PLLC_FB_A

37 VCCIO6 6   VCCIO6 6   

38 PL22A 6 T  PL31A 6 T  

39 PL22B 6 C  PL31B 6 C  

40 PL23A 6 T  PL32A 6 T  

41 GND6 6   GND6 6   

42 PL23B 6 C  PL32B 6 C  
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GND GND5 5   GND5 5   

T9 PB13B 5 C  PB13B 5 C  

P8 PB14A 5 T BDQS14 PB14A 5 T BDQS14

N8 PB14B 5 C  PB14B 5 C  

R9 PB15A 5 T  PB15A 5 T  

R10 PB15B 5 C  PB15B 5 C  

P9 PB16A 5 T VREF2_5 PB16A 5 T VREF2_5

N9 PB16B 5 C VREF1_5 PB16B 5 C VREF1_5

T10 PB17A 5 T PCLKT5_0 PB17A 5 T PCLKT5_0

GND GND5 5   GND5 5   

T11 PB17B 5 C PCLKC5_0 PB17B 5 C PCLKC5_0

T12 PB18A 4 T WRITEN PB18A 4 T WRITEN

T13 PB18B 4 C CS1N PB18B 4 C CS1N

P10 PB19A 4 T VREF1_4 PB19A 4 T VREF1_4

N10 PB19B 4 C CSN PB19B 4 C CSN

T14 PB20A 4 T VREF2_4 PB20A 4 T VREF2_4

T15 PB20B 4 C D0/SPID7 PB20B 4 C D0/SPID7

M10 PB21A 4 T D2/SPID5 PB21A 4 T D2/SPID5

GND GND4 4   GND4 4   

M11 PB21B 4 C D1/SPID6 PB21B 4 C D1/SPID6

R11 PB22A 4 T BDQS22 PB22A 4 T BDQS22

P11 PB22B 4 C D3/SPID4 PB22B 4 C D3/SPID4

R13 PB23A 4 T  PB23A 4 T  

R14 PB23B 4 C D4/SPID3 PB23B 4 C D4/SPID3

P12 PB24A 4 T  PB24A 4 T  

P13 PB24B 4 C D5/SPID2 PB24B 4 C D5/SPID2

N11 PB25A 4 T  PB25A 4 T  

- - -   GND4 4   

N12 PB25B 4 C D6/SPID1 PB25B 4 C D6/SPID1

R12 NC -   PB26A 4   

GND GND4 4   GND4 4   

- - -   GND4 4   

GND GND3 3   GND3 3   

N13 PR18B 3 C VREF2_3 PR27B 3 C VREF2_3

N14 PR18A 3 T VREF1_3 PR27A 3 T VREF1_3

P14 PR17B 3 C  PR26B 3 C  

P15 PR17A 3 T  PR26A 3 T  

R15 PR16B 3 C  PR25B 3 C  

R16 PR16A 3 T  PR25A 3 T  

M13 PR15B 3 C  PR24B 3 C  

M14 PR15A 3 T RDQS15 PR24A 3 T RDQS24

P16 PR14B 3 C RLM0_PLLC_FB_A PR23B 3 C RLM0_PLLC_FB_A

GND GND3 3   GND3 3   

LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFEC3 LFECP6/LFEC6

Ball Function Bank LVDS Dual Function Ball Function Bank LVDS Dual Function
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LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA 

Ball 
Number

LFECP10/LFEC10 LFECP15/LFEC15

Ball Function Bank LVDS Dual Function Ball Function Bank LVDS Dual Function

GND GND7 7   GND7 7   

D4 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7

D3 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7

GND GND7 7   GND7 7   

C3 PL12A 7 T  PL16A 7 T  

C2 PL12B 7 C  PL16B 7 C  

B1 PL13A 7 T  PL17A 7 T  

C1 PL13B 7 C  PL17B 7 C  

E3 PL14A 7 T  PL18A 7 T  

GND GND7 7   GND7 7   

- - -   GND7 7   

E4 PL14B 7 C  PL18B 7 C  

F4 PL15A 7 T LDQS15 PL19A 7 T LDQS19

F5 PL15B 7 C  PL19B 7 C  

G4 PL16A 7 T  PL20A 7 T  

G3 PL16B 7 C  PL20B 7 C  

D2 PL17A 7 T  PL21A 7 T  

D1 PL17B 7 C  PL21B 7 C  

E1 PL18A 7 T PCLKT7_0 PL22A 7 T PCLKT7_0

GND GND7 7   GND7 7   

E2 PL18B 7 C PCLKC7_0 PL22B 7 C PCLKC7_0

F3 XRES 6   XRES 6   

G5 PL20A 6 T  PL24A 6 T  

H5 PL20B 6 C  PL24B 6 C  

F2 PL21A 6 T  PL25A 6 T  

F1 PL21B 6 C  PL25B 6 C  

H4 PL22A 6 T  PL26A 6 T  

H3 PL22B 6 C  PL26B 6 C  

G2 PL23A 6 T  PL27A 6 T  

GND GND6 6   GND6 6   

G1 PL23B 6 C  PL27B 6 C  

J4 PL24A 6 T LDQS24 PL28A 6 T LDQS28

J3 PL24B 6 C  PL28B 6 C  

J5 PL25A 6 T  PL29A 6 T  

K5 PL25B 6 C  PL29B 6 C  

H2 PL26A 6 T  PL30A 6 T  

H1 PL26B 6 C  PL30B 6 C  

J2 PL27A 6 T  PL31A 6 T  

GND GND6 6   GND6 6   

J1 PL27B 6 C  PL31B 6 C  

K4 TCK 6   TCK 6   

K3 TDI 6   TDI 6   
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N7 PB18B 5 C  PB18B 5 C  

R7 PB19A 5 T  PB19A 5 T  

R8 PB19B 5 C  PB19B 5 C  

M7 PB20A 5 T  PB20A 5 T  

M8 PB20B 5 C  PB20B 5 C  

T8 PB21A 5 T  PB21A 5 T  

GND GND5 5   GND5 5   

T9 PB21B 5 C  PB21B 5 C  

P8 PB22A 5 T BDQS22 PB22A 5 T BDQS22

N8 PB22B 5 C  PB22B 5 C  

R9 PB23A 5 T  PB23A 5 T  

R10 PB23B 5 C  PB23B 5 C  

P9 PB24A 5 T VREF2_5 PB24A 5 T VREF2_5

N9 PB24B 5 C VREF1_5 PB24B 5 C VREF1_5

T10 PB25A 5 T PCLKT5_0 PB25A 5 T PCLKT5_0

GND GND5 5   GND5 5   

T11 PB25B 5 C PCLKC5_0 PB25B 5 C PCLKC5_0

T12 PB26A 4 T WRITEN PB26A 4 T WRITEN

T13 PB26B 4 C CS1N PB26B 4 C CS1N

P10 PB27A 4 T VREF1_4 PB27A 4 T VREF1_4

N10 PB27B 4 C CSN PB27B 4 C CSN

T14 PB28A 4 T VREF2_4 PB28A 4 T VREF2_4

T15 PB28B 4 C D0/SPID7 PB28B 4 C D0/SPID7

M10 PB29A 4 T D2/SPID5 PB29A 4 T D2/SPID5

GND GND4 4   GND4 4   

M11 PB29B 4 C D1/SPID6 PB29B 4 C D1/SPID6

R11 PB30A 4 T BDQS30 PB30A 4 T BDQS30

P11 PB30B 4 C D3/SPID4 PB30B 4 C D3/SPID4

R13 PB31A 4 T  PB31A 4 T  

R14 PB31B 4 C D4/SPID3 PB31B 4 C D4/SPID3

P12 PB32A 4 T  PB32A 4 T  

P13 PB32B 4 C D5/SPID2 PB32B 4 C D5/SPID2

N11 PB33A 4 T  PB33A 4 T  

GND GND4 4   GND4 4   

N12 PB33B 4 C D6/SPID1 PB33B 4 C D6/SPID1

R12 PB34A 4   PB34A 4   

GND GND4 4   GND4 4   

GND GND4 4   GND4 4   

- - -   GND4 4   

- - -   GND4 4   

GND GND3 3   GND3 3   

N13 PR36B 3 C VREF2_3 PR44B 3 C VREF2_3

N14 PR36A 3 T VREF1_3 PR44A 3 T VREF1_3

LFECP/EC10 and LFECP/EC15 Logic Signal Connections: 256 fpBGA (Cont.)

Ball 
Number

LFECP10/LFEC10 LFECP15/LFEC15

Ball Function Bank LVDS Dual Function Ball Function Bank LVDS Dual Function
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U9 PB20B 5 C  U9 PB20B 5 C  

Y8 PB21A 5 T  Y8 PB21A 5 T  

GND GND5 5   GND GND5 5   

Y9 PB21B 5 C  Y9 PB21B 5 C  

V9 PB22A 5 T BDQS22 V9 PB22A 5 T BDQS22

T9 PB22B 5 C  T9 PB22B 5 C  

W10 PB23A 5 T  W10 PB23A 5 T  

U10 PB23B 5 C  U10 PB23B 5 C  

V10 PB24A 5 T  V10 PB24A 5 T  

T10 PB24B 5 C  T10 PB24B 5 C  

AA6 PB25A 5 T  AA6 PB25A 5 T  

GND GND5 5   GND GND5 5   

AB5 PB25B 5 C  AB5 PB25B 5 C  

AA8 PB26A 5 T  AA8 PB26A 5 T  

AA7 PB26B 5 C  AA7 PB26B 5 C  

AB6 PB27A 5 T  AB6 PB27A 5 T  

AB7 PB27B 5 C  AB7 PB27B 5 C  

Y10 PB28A 5 T  Y10 PB28A 5 T  

W11 PB28B 5 C  W11 PB28B 5 C  

AB8 PB29A 5 T  AB8 PB29A 5 T  

GND GND5 5   GND GND5 5   

AB9 PB29B 5 C  AB9 PB29B 5 C  

AA10 PB30A 5 T BDQS30 AA10 PB30A 5 T BDQS30

AA9 PB30B 5 C  AA9 PB30B 5 C  

Y11 PB31A 5 T  Y11 PB31A 5 T  

AA11 PB31B 5 C  AA11 PB31B 5 C  

V11 PB32A 5 T VREF2_5 V11 PB32A 5 T VREF2_5

V12 PB32B 5 C VREF1_5 V12 PB32B 5 C VREF1_5

AB10 PB33A 5 T PCLKT5_0 AB10 PB33A 5 T PCLKT5_0

GND GND5 5   GND GND5 5   

AB11 PB33B 5 C PCLKC5_0 AB11 PB33B 5 C PCLKC5_0

Y12 PB34A 4 T WRITEN Y12 PB34A 4 T WRITEN

U11 PB34B 4 C CS1N U11 PB34B 4 C CS1N

W12 PB35A 4 T VREF1_4 W12 PB35A 4 T VREF1_4

U12 PB35B 4 C CSN U12 PB35B 4 C CSN

W13 PB36A 4 T VREF2_4 W13 PB36A 4 T VREF2_4

U13 PB36B 4 C D0/SPID7 U13 PB36B 4 C D0/SPID7

AA12 PB37A 4 T D2/SPID5 AA12 PB37A 4 T D2/SPID5

GND GND4 4   GND GND4 4   

AB12 PB37B 4 C D1/SPID6 AB12 PB37B 4 C D1/SPID6

T13 PB38A 4 T BDQS38 T13 PB38A 4 T BDQS38

V13 PB38B 4 C D3/SPID4 V13 PB38B 4 C D3/SPID4

W14 PB39A 4 T  W14 PB39A 4 T  

U14 PB39B 4 C D4/SPID3 U14 PB39B 4 C D4/SPID3

LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)
LFECP20/LFEC20 LFECP/LFEC33

Ball Number Ball Function Bank
LVD

S Dual Function Ball Number Ball Function Bank
LVD

S Dual Function
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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 RUM0_PLLC_FB_A F25 PR17B 2 C RUM0_PLLC_FB_A

GND GND2 2   GND GND2 2   

G25 PR9A 2 T RUM0_PLLT_FB_A G25 PR17A 2 T RUM0_PLLT_FB_A

H23 PR8B 2 C RUM0_PLLC_IN_A H23 PR16B 2 C RUM0_PLLC_IN_A

H24 PR8A 2 T RUM0_PLLT_IN_A H24 PR16A 2 T RUM0_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  

LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)
LFEC20/LFECP20 LFECP/EC33

Ball 
Number

Ball 
Function Bank LVDS Dual Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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Revision History
Date Version Section Change Summary

June 2004 01.0 — Initial release.

August 2004 01.1 Introduction Added new device LFECP/LFEC33 in Table 1-1.

Architecture Added New device LFECP/LFEC33 in Tables 2-9, 2-10 and 2-11. 

DC & Switching
Characteristics

Added New device LFECP/LFEC33 on Supply current (Standby) tables. 

Added New device LFECP/LFEC33 on Initialization Supply current 
tables. 

Ordering Information Added 33K Logic Capacity Device in Part Number Description section.

Added EC33, ECP33 device: Industrial and Commercial to Part Number 
table.

Corrected I/O counts in the part number tables for 100/144 TQFP and 
208 PQFP packages to match Table 1-1 on page 1.

November 2004 01.3 Introduction Changed DDR333 (166MHz) to DDR400 (200MHz)

Added “RSDS” offering to the Features list: Flexible I/O Buffer

Architecture Added information about Secondary Clock Sources

Added information about DCS

Added a section on “Recommended Power-up Sequence”

Updated Figure 2-24 “DQS Routing”

Added DSP Block performance numbers to Table 2-11

Added another row for RSDS in Table 2-13 and Table 2-14

DC & Switching 
Characteristics

Updated new timing numbers

Added numbers to derating table

Added DC conditions to RSDS table

Changed LVDS Max. VCCIO to 2.625

Added a row for RSDS in “Operating Condition” table

Updated standby and initialization current table

Added figure 3-12: sysConfig SPI port sequence

Added DDR Timing Table and DDR Timings Figure 3-6

Pinout Information Added LFECP/EC6 to Pin Information

Added LFECP/EC6 to Power Supply and NC Connections

Added LFECP/EC6 144 TQFP Logic Signal Connections

Added LFECP/EC6 208 PQFP Logic Signal Connections

Added LFECP/EC6 256 fpBGA Logic Signal Connections

Added LFECP/EC6 484 fpBGA Logic Signal Connections

Ordering Information Added 33K Logic Capacity Device in Part Number Description section.

Added Part Number table for Commercial EC33.

Added Part Number table for Commercial ECP33.

Added Part Number table for Industrial EC33.

Added Part Number table for Industrial ECP33.
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