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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 -

Number of Logic Elements/Cells 3100

Total RAM Bits 56320

Number of I/O 160

Number of Gates -

Voltage - Supply 1.14V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature 0°C ~ 85°C (TJ)

Package / Case 256-BGA

Supplier Device Package 256-FPBGA (17x17)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfec3e-3fn256c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/lfec3e-3fn256c-4491128
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array
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Figure 2-14. DCS Waveforms

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

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. 

Memory Mode Configurations

Single Port

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

True Dual Port

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

Pseudo Dual Port

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

CLK0

SEL

DCSOUT

CLK1
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MULTADDSUM sysDSP Element 
In this case, the operands A0 and B0 are multiplied and the result is added/subtracted with the result of the multi-
plier operation of operands A1 and B1. Additionally the operands A2 and B2 are multiplied and the result is added/
subtracted with the result of the multiplier operation of operands A3 and B3. The result of both addition/subtraction 
are added in a summation block. The user can enable the input, output and pipeline registers. Figure 2-22 shows 
the MULTADDSUM sysDSP element.

Figure 2-22. MULTADDSUM

Clock, Clock Enable and Reset Resources
Global Clock, Clock Enable and Reset signals from routing are available to every DSP block. Four Clock, Reset 
and Clock Enable signals are selected for the sysDSP block. From four clock sources (CLK0, CLK1, CLK2, CLK3) 
one clock is selected for each input register, pipeline register and output register. Similarly Clock enable (CE) and 
Reset (RST) are selected from their four respective sources (CE0, CE1, CE2, CE3 and RST0, RST1, RST2, RST3) 
at each input register, pipeline register and output register.
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Oscillator
Every LatticeECP/EC device has an internal CMOS oscillator which is used to derive a master clock for configura-
tion. The oscillator and the master clock run continuously. The default value of the master clock is 2.5MHz. Table 2-
15 lists all the available Master Clock frequencies. When a different Master Clock is selected during the design pro-
cess, the following sequence takes place:

1. User selects a different Master Clock frequency.

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

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

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

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

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

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

CCLK (MHz) CCLK (MHz) CCLK (MHz)

2.5* 13 45

4.3 15 51

5.4 20 55

6.9 26 60

8.1 30 130

9.2 34 —

10.0 41 —
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Recommended Operating Conditions

Absolute Maximum Ratings1, 2, 3

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.

Supply Voltage VCC . . . . . . . . . . . . . . . . . . . -0.5 to 1.32V

Supply Voltage VCCAUX . . . . . . . . . . . . . . . . -0.5 to 3.75V

Supply Voltage VCCJ . . . . . . . . . . . . . . . . . . -0.5 to 3.75V

Output Supply Voltage VCCIO . . . . . . . . . . . -0.5 to 3.75V

Dedicated Input Voltage Applied4  . . . . . . . . -0.5 to 4.25V

I/O Tristate Voltage Applied 4 . . . . . . . . . . . . -0.5 to 3.75V

Storage Temperature (Ambient)  . . . . . . . . . -65 to 150°C

Junction Temp. (Tj)  . . . . . . . . . . . . . . . . . . . . . . . +125°C

4. Overshoot and undershoot of -2V to (VIHMAX + 2) volts is permitted for a duration of <20ns.

Symbol Parameter Min. Max. Units

VCC Core Supply Voltage 1.14 1.26 V

VCCAUX
3 Auxiliary Supply Voltage 3.135 3.465 V

VCCPLL PLL Supply Voltage for ECP/EC33 1.14 1.26 V

VCCIO
1, 2 I/O Driver Supply Voltage 1.140 3.465 V

VCCJ
1 Supply Voltage for IEEE 1149.1 Test Access Port 1.140 3.465 V

tJCOM Junction Commercial Operation 0 85 °C

tJIND Junction Industrial Operation -40 100 °C

1. If VCCIO or VCCJ is set to 1.2V, they must be connected to the same power supply as VCC. If VCCIO or VCCJ is set to 3.3V, they must be con-
nected to the same power supply as VCCAUX. 

2. See recommended voltages by I/O standard in subsequent table.
3. VCCAUX ramp rate must not exceed 3mV/µs for commercial and 0.6 mV/µs for industrial device operations during power up when transition-

ing between 0.8V and 1.8V. 

Hot Socketing Specifications1, 2, 3, 4

1. Insensitive to sequence of VCC, VCCAUX and VCCIO. However, assumes monotonic rise/fall rates for VCC, VCCAUX and VCCIO.
2. 0 ð VCC ð VCC (MAX), 0 ð VCCIO ð VCCIO (MAX) or 0 ð VCCAUX ð VCCAUX (MAX).
3. IDK is additive to IPU, IPW or IBH.
4. LVCMOS and LVTTL only.

Symbol Parameter Condition Min. Typ. Max. Units

Top and Bottom General Purpose sysI/Os (Banks 0, 1, 4 and 5), JTAG and Dedicated sysCONFIG Pins

IDK_TB Input or I/O Leakage Current 0 ð VIN ð VIH (MAX.) — — +/-1000 µA

Left and Right General Purpose sysI/Os (Banks 2, 3, 6 and 7)

IDK_LR Input or I/O Leakage Current
VIN ð VCCIO — — +/-1000 µA

VIN > VCCIO — 35 — mA

 LatticeECP/EC Family Data Sheet
DC and Switching Characteristics
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sysI/O Differential Electrical Characteristics

LVDS
Over Recommended Operating Conditions

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

VINP, VINM Input voltage 0 — 2.4 V

VTHD Differential input threshold +/-100 — — mV

VCM Input common mode voltage

100mV ð VTHD VTHD/2 1.2 1.8 V

200mV ð VTHD VTHD/2 1.2 1.9 V

350mV ð VTHD VTHD/2 1.2 2.0 V

IIN Input current Power on or power off — — +/-10 µA

VOH Output high voltage for VOP or VOM RT = 100 Ohm — 1.38 1.60 V

VOL Output low voltage for VOP or VOM RT = 100 Ohm 0.9V 1.03 — V

VOD Output voltage differential (VOP - VOM), RT = 100 Ohm 250 350 450 mV

VOD
Change in VOD between high and 
low — — 50 mV

VOS Output voltage offset (VOP + VOM)/2, RT = 100 Ohm 1.125 1.25 1.375 V

VOS Change in VOS between H and L — — 50 mV

IOSD Output short circuit current VOD = 0V Driver outputs 
shorted — — 6 mA
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Figure 3-5. DDR Timings

tDQVBS Data Valid Before DQS All 0.20 — 0.20 — 0.20 — UI

tDQVAS Data Valid After DQS All 0.20 — 0.20 — 0.20 — UI

fMAX_DDR DDR Clock Frequency All 95 200 95 166 95 133 MHz

Primary and Secondary Clock6

fMAX_PRI
2 Frequency for Primary Clock Tree All — 420 — 378 — 340 MHz

tW_PRI
Clock Pulse Width for Primary 
Clock All 1.19 — 1.19 — 1.19 — ns

tSKEW_PRI
Primary Clock Skew within an I/O 
Bank All — 250 — 300 — 350 ps

1. General timing numbers based on LVCMOS2.5V, 12 mA. Loading of 0 pF.
2. Using LVDS I/O standard.
3. DDR timing numbers based on SSTL I/O.
4. DDR specifications are characterized but not tested.
5. UI is average bit period.
6. Based on a single primary clock.
7. These timing numbers were generated using ispLEVER design tool. Exact performance may vary with design and tool version. The tool 

uses internal parameters that have been characterized but are not tested on every device.
Timing v.G 0.30

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

Parameter Description Device

-5 -4 -3

UnitsMin. Max. Min. Max. Min. Max.

tDQVAS

tDQVBS

DQ and DQS Write Timings

t

DQS

DQ

DQS

DQ

DVEDQ

tDVADQ

DQ and DQS Read Timings



4-21

Pinout Information
LatticeECP/EC Family Data Sheet

85 VCCIO4 4   VCCIO4 4   

86 PB18A 4 T WRITEN PB26A 4 T WRITEN

87 PB18B 4 C CS1N PB26B 4 C CS1N

88 PB19A 4 T VREF1_4 PB27A 4 T VREF1_4

89 PB19B 4 C CSN PB27B 4 C CSN

90 PB20A 4 T VREF2_4 PB28A 4 T VREF2_4

91 PB20B 4 C D0/SPID7 PB28B 4 C D0/SPID7

92 PB21A 4 T D2/SPID5 PB29A 4 T D2/SPID5

93 GND4 4   GND4 4   

94 PB21B 4 C D1/SPID6 PB29B 4 C D1/SPID6

95 PB22A 4 T BDQS22 PB30A 4 T BDQS30

96 PB22B 4 C D3/SPID4 PB30B 4 C D3/SPID4

97 PB23A 4 T  PB31A 4 T  

98 PB23B 4 C D4/SPID3 PB31B 4 C D4/SPID3

99 PB24A 4 T  PB32A 4 T  

100 PB24B 4 C D5/SPID2 PB32B 4 C D5/SPID2

101 PB25A 4 T  PB33A 4 T  

102 PB25B 4 C D6/SPID1 PB33B 4 C D6/SPID1

103 PB33A 4   PB41A 4   

104 VCCIO4 4   VCCIO4 4   

105* GND3
GND4 -   GND3

GND4 -   

106 VCCIO3 3   VCCIO3 3   

107 PR27B 3 C VREF2_3 PR36B 3 C VREF2_3

108 PR27A 3 T VREF1_3 PR36A 3 T VREF1_3

109 PR26B 3 C  PR35B 3 C  

110 PR26A 3 T  PR35A 3 T  

111 PR25B 3 C  PR34B 3 C  

112 PR25A 3 T  PR34A 3 T  

113 PR24B 3 C  PR33B 3 C  

114 PR24A 3 T RDQS24 PR33A 3 T RDQS33

115 PR23B 3 C RLM0_PLLC_FB_A PR32B 3 C RLM0_PLLC_FB_A

116 GND3 3   GND3 3   

117 PR23A 3 T RLM0_PLLT_FB_A PR32A 3 T RLM0_PLLT_FB_A

118 PR22B 3 C RLM0_PLLC_IN_A PR31B 3 C RLM0_PLLC_IN_A

119 PR22A 3 T RLM0_PLLT_IN_A PR31A 3 T RLM0_PLLT_IN_A

120 VCCIO3 3   VCCIO3 3   

121 PR21B 3 C DI/CSSPIN PR30B 3 C DI/CSSPIN

122 PR21A 3 T DOUT/CSON PR30A 3 T DOUT/CSON

123 PR20B 3 C BUSY/SISPI PR29B 3 C BUSY/SISPI

124 PR20A 3 T D7/SPID0 PR29A 3 T D7/SPID0

125 CFG2 3   CFG2 3   

126 CFG1 3   CFG1 3   

LFECP/EC6, LFECP/EC10 Logic Signal Connections: 208 PQFP (Cont.)

Pin Number

LFECP6/LFEC6 LFECP10/LFEC10

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

T1 GND -   GND -   

T16 GND -   GND -   

E12 VCC -   VCC -   

E5 VCC -   VCC -   

E8 VCC -   VCC -   

M12 VCC -   VCC -   

M5 VCC -   VCC -   

M9 VCC -   VCC -   

B15 VCCAUX -   VCCAUX -   

R2 VCCAUX -   VCCAUX -   

F7 VCCIO0 0   VCCIO0 0   

F8 VCCIO0 0   VCCIO0 0   

F10 VCCIO1 1   VCCIO1 1   

F9 VCCIO1 1   VCCIO1 1   

G11 VCCIO2 2   VCCIO2 2   

H11 VCCIO2 2   VCCIO2 2   

J11 VCCIO3 3   VCCIO3 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 -   

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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M4 PL13A 6 T  M4 PL22A 6 T  M4 PL26A 6 T  

M5 PL13B 6 C  M5 PL22B 6 C  M5 PL26B 6 C  

M1 PL14A 6 T  M1 PL23A 6 T  M1 PL27A 6 T  

GND GND6 6   GND GND6 6   GND GND6 6   

M2 PL14B 6 C  M2 PL23B 6 C  M2 PL27B 6 C  

N3 PL15A 6 T LDQS15 N3 PL24A 6 T LDQS24 N3 PL28A 6 T LDQS28

M3 PL15B 6 C  M3 PL24B 6 C  M3 PL28B 6 C  

N5 PL16A 6 T  N5 PL25A 6 T  N5 PL29A 6 T  

N4 PL16B 6 C  N4 PL25B 6 C  N4 PL29B 6 C  

N1 PL17A 6 T  N1 PL26A 6 T  N1 PL30A 6 T  

N2 PL17B 6 C  N2 PL26B 6 C  N2 PL30B 6 C  

P1 PL18A 6 T  P1 PL27A 6 T  P1 PL31A 6 T  

GND GND6 6   GND GND6 6   GND GND6 6   

P2 PL18B 6 C  P2 PL27B 6 C  P2 PL31B 6 C  

R6 NC -   R6 NC -   R6 PL32A 6 T  

P5 NC -   P5 NC -   P5 PL32B 6 C  

P3 NC -   P3 NC -   P3 PL33A 6 T  

P4 NC -   P4 NC -   P4 PL33B 6 C  

R1 NC -   R1 NC -   R1 PL34A 6 T  

R2 NC -   R2 NC -   R2 PL34B 6 C  

R5 NC -   R5 NC -   R5 PL35A 6 T  

GND - -   - - -   GND GND6 6   

R4 NC -   R4 NC -   R4 PL35B 6 C  

T1 NC -   T1 NC -   T1 NC -   

T2 NC -   T2 NC -   T2 NC -   

R3 NC -   R3 NC -   R3 NC -   

T3 NC -   T3 NC -   T3 NC -   

T5 TCK 6   T5 TCK 6   T5 TCK 6   

U5 TDI 6   U5 TDI 6   U5 TDI 6   

T4 TMS 6   T4 TMS 6   T4 TMS 6   

U1 TDO 6   U1 TDO 6   U1 TDO 6   

U2 VCCJ 6   U2 VCCJ 6   U2 VCCJ 6   

V1 PL20A 6 T LLM0_PLLT_IN_A V1 PL29A 6 T LLM0_PLLT_IN_A V1 PL37A 6 T LLM0_PLLT_IN_A

V2 PL20B 6 C LLM0_PLLC_IN_A V2 PL29B 6 C LLM0_PLLC_IN_A V2 PL37B 6 C LLM0_PLLC_IN_A

U3 PL21A 6 T LLM0_PLLT_FB_A U3 PL30A 6 T LLM0_PLLT_FB_A U3 PL38A 6 T LLM0_PLLT_FB_A

V3 PL21B 6 C LLM0_PLLC_FB_A V3 PL30B 6 C LLM0_PLLC_FB_A V3 PL38B 6 C LLM0_PLLC_FB_A

U4 PL22A 6 T  U4 PL31A 6 T  U4 PL39A 6 T  

V5 PL22B 6 C  V5 PL31B 6 C  V5 PL39B 6 C  

W1 PL23A 6 T  W1 PL32A 6 T  W1 PL40A 6 T  

GND GND6 6   GND GND6 6   GND GND6 6   

W2 PL23B 6 C  W2 PL32B 6 C  W2 PL40B 6 C  

Y1 PL24A 6 T LDQS24 Y1 PL33A 6 T LDQS33 Y1 PL41A 6 T LDQS41

Y2 PL24B 6 C  Y2 PL33B 6 C  Y2 PL41B 6 C  

AA1 PL25A 6 T  AA1 PL34A 6 T  AA1 PL42A 6 T  

AA2 PL25B 6 C  AA2 PL34B 6 C  AA2 PL42B 6 C  

W4 PL26A 6 T  W4 PL35A 6 T  W4 PL43A 6 T  

V4 PL26B 6 C  V4 PL35B 6 C  V4 PL43B 6 C  

W3 PL27A 6 T VREF1_6 W3 PL36A 6 T VREF1_6 W3 PL44A 6 T VREF1_6

Y3 PL27B 6 C VREF2_6 Y3 PL36B 6 C VREF2_6 Y3 PL44B 6 C VREF2_6

GND GND6 6   GND GND6 6   GND GND6 6   

LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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V12 PB16B 5 C VREF1_5 V12 PB24B 5 C VREF1_5 V12 PB24B 5 C VREF1_5

AB10 PB17A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0 AB10 PB25A 5 T PCLKT5_0

GND GND5 5   GND GND5 5   GND GND5 5   

AB11 PB17B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0 AB11 PB25B 5 C PCLKC5_0

Y12 PB18A 4 T WRITEN Y12 PB26A 4 T WRITEN Y12 PB26A 4 T WRITEN

U11 PB18B 4 C CS1N U11 PB26B 4 C CS1N U11 PB26B 4 C CS1N

W12 PB19A 4 T VREF1_4 W12 PB27A 4 T VREF1_4 W12 PB27A 4 T VREF1_4

U12 PB19B 4 C CSN U12 PB27B 4 C CSN U12 PB27B 4 C CSN

W13 PB20A 4 T VREF2_4 W13 PB28A 4 T VREF2_4 W13 PB28A 4 T VREF2_4

U13 PB20B 4 C D0/SPID7 U13 PB28B 4 C D0/SPID7 U13 PB28B 4 C D0/SPID7

AA12 PB21A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5 AA12 PB29A 4 T D2/SPID5

GND GND4 4   GND GND4 4   GND GND4 4   

AB12 PB21B 4 C D1/SPID6 AB12 PB29B 4 C D1/SPID6 AB12 PB29B 4 C D1/SPID6

T13 PB22A 4 T BDQS22 T13 PB30A 4 T BDQS30 T13 PB30A 4 T BDQS30

V13 PB22B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4 V13 PB30B 4 C D3/SPID4

W14 PB23A 4 T  W14 PB31A 4 T  W14 PB31A 4 T  

U14 PB23B 4 C D4/SPID3 U14 PB31B 4 C D4/SPID3 U14 PB31B 4 C D4/SPID3

Y13 PB24A 4 T  Y13 PB32A 4 T  Y13 PB32A 4 T  

V14 PB24B 4 C D5/SPID2 V14 PB32B 4 C D5/SPID2 V14 PB32B 4 C D5/SPID2

AA13 PB25A 4 T  AA13 PB33A 4 T  AA13 PB33A 4 T  

GND GND4 4   GND GND4 4   GND GND4 4   

AB13 PB25B 4 C D6/SPID1 AB13 PB33B 4 C D6/SPID1 AB13 PB33B 4 C D6/SPID1

AA14 PB26A 4 T  AA14 PB34A 4 T  AA14 PB34A 4 T  

Y14 PB26B 4 C  Y14 PB34B 4 C  Y14 PB34B 4 C  

Y15 PB27A 4 T  Y15 PB35A 4 T  Y15 PB35A 4 T  

W15 PB27B 4 C  W15 PB35B 4 C  W15 PB35B 4 C  

V15 PB28A 4 T  V15 PB36A 4 T  V15 PB36A 4 T  

T14 PB28B 4 C  T14 PB36B 4 C  T14 PB36B 4 C  

AB14 PB29A 4 T  AB14 PB37A 4 T  AB14 PB37A 4 T  

GND GND4 4   GND GND4 4   GND GND4 4   

AB15 PB29B 4 C  AB15 PB37B 4 C  AB15 PB37B 4 C  

AB16 PB30A 4 T BDQS30 AB16 PB38A 4 T BDQS38 AB16 PB38A 4 T BDQS38

AA15 PB30B 4 C  AA15 PB38B 4 C  AA15 PB38B 4 C  

AB17 PB31A 4 T  AB17 PB39A 4 T  AB17 PB39A 4 T  

AA16 PB31B 4 C  AA16 PB39B 4 C  AA16 PB39B 4 C  

AB18 PB32A 4 T  AB18 PB40A 4 T  AB18 PB40A 4 T  

AA17 PB32B 4 C  AA17 PB40B 4 C  AA17 PB40B 4 C  

AB19 PB33A 4 T  AB19 PB41A 4 T  AB19 PB41A 4 T  

GND - -   GND - -   GND GND4 4   

AA18 PB33B 4 C  AA18 PB41B 4 C  AA18 PB41B 4 C  

W16 NC -   W16 NC -   W16 PB42A 4 T  

U15 NC -   U15 NC -   U15 PB42B 4 C  

V16 NC -   V16 NC -   V16 PB43A 4 T  

U16 NC -   U16 NC -   U16 PB43B 4 C  

Y17 NC -   Y17 NC -   Y17 PB44A 4 T  

V17 NC -   V17 NC -   V17 PB44B 4 C  

AB20 NC -   AB20 NC -   AB20 PB45A 4 T  

GND - -   GND - -   GND GND4 4   

AA19 NC -   AA19 NC -   AA19 PB45B 4 C  

Y16 NC -   Y16 NC -   Y16 PB46A 4 T BDQS46

LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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C21 NC -   C21 PR5B 2 C  C21 PR5B 2 C  

C20 NC -   C20 PR5A 2 T  C20 PR5A 2 T  

F18 NC -   F18 PR4B 2 C  F18 PR4B 2 C  

E18 NC -   E18 PR4A 2 T  E18 PR4A 2 T  

B22 NC -   B22 PR3B 2 C  B22 PR3B 2 C  

B21 NC -   B21 PR3A 2 T  B21 PR3A 2 T  

E19 PR2B 2 C VREF1_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 D19 PR2A 2 T VREF2_2

GND GND2 2   GND GND2 2   GND GND2 2   

GND GND1 1   GND GND1 1   GND GND1 1   

G17 NC -   G17 NC -   G17 PT49B 1 C  

F17 NC -   F17 NC -   F17 PT49A 1 T  

D18 NC -   D18 NC -   D18 PT48B 1 C  

C18 NC -   C18 NC -   C18 PT48A 1 T  

C19 NC -   C19 NC -   C19 PT47B 1 C  

B20 NC -   B20 NC -   B20 PT47A 1 T  

D17 NC -   D17 NC -   D17 PT46B 1 C  

C16 NC -   C16 NC -   C16 PT46A 1 T TDQS46

B19 NC -   B19 NC -   B19 PT45B 1 C  

GND - -   GND - -   GND GND1 1   

A20 NC -   A20 NC -   A20 PT45A 1 T  

E17 NC -   E17 NC -   E17 PT44B 1 C  

C17 NC -   C17 NC -   C17 PT44A 1 T  

F16 NC -   F16 NC -   F16 PT43B 1 C  

E16 NC -   E16 NC -   E16 PT43A 1 T  

F15 NC -   F15 NC -   F15 PT42B 1 C  

D16 NC -   D16 NC -   D16 PT42A 1 T  

B18 PT33B 1 C  B18 PT41B 1 C  B18 PT41B 1 C  

GND - -   GND - -   GND GND1 1   

A19 PT33A 1 T  A19 PT41A 1 T  A19 PT41A 1 T  

B17 PT32B 1 C  B17 PT40B 1 C  B17 PT40B 1 C  

A18 PT32A 1 T  A18 PT40A 1 T  A18 PT40A 1 T  

B16 PT31B 1 C  B16 PT39B 1 C  B16 PT39B 1 C  

A17 PT31A 1 T  A17 PT39A 1 T  A17 PT39A 1 T  

B15 PT30B 1 C  B15 PT38B 1 C  B15 PT38B 1 C  

A16 PT30A 1 T TDQS30 A16 PT38A 1 T TDQS38 A16 PT38A 1 T TDQS38

A15 PT29B 1 C  A15 PT37B 1 C  A15 PT37B 1 C  

GND GND1 1   GND GND1 1   GND GND1 1   

A14 PT29A 1 T  A14 PT37A 1 T  A14 PT37A 1 T  

G14 PT28B 1 C  G14 PT36B 1 C  G14 PT36B 1 C  

E15 PT28A 1 T  E15 PT36A 1 T  E15 PT36A 1 T  

D15 PT27B 1 C  D15 PT35B 1 C  D15 PT35B 1 C  

C15 PT27A 1 T  C15 PT35A 1 T  C15 PT35A 1 T  

C14 PT26B 1 C  C14 PT34B 1 C  C14 PT34B 1 C  

B14 PT26A 1 T  B14 PT34A 1 T  B14 PT34A 1 T  

A13 PT25B 1 C  A13 PT33B 1 C  A13 PT33B 1 C  

GND GND1 1   GND GND1 1   GND GND1 1   

B13 PT25A 1 T  B13 PT33A 1 T  B13 PT33A 1 T  

E14 PT24B 1 C  E14 PT32B 1 C  E14 PT32B 1 C  

C13 PT24A 1 T  C13 PT32A 1 T  C13 PT32A 1 T  

LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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A4 NC -   A4 PT9B 0 C  A4 PT9B 0 C  

B4 NC -   B4 PT9A 0 T  B4 PT9A 0 T  

C4 NC -   C4 PT8B 0 C  C4 PT8B 0 C  

C5 NC -   C5 PT8A 0 T  C5 PT8A 0 T  

D6 NC -   D6 PT7B 0 C  D6 PT7B 0 C  

B5 NC -   B5 PT7A 0 T  B5 PT7A 0 T  

E6 NC -   E6 PT6B 0 C  E6 PT6B 0 C  

C6 NC -   C6 PT6A 0 T TDQS6 C6 PT6A 0 T TDQS6

A3 NC -   A3 PT5B 0 C  A3 PT5B 0 C  

B3 NC -   B3 PT5A 0 T  B3 PT5A 0 T  

F6 NC -   F6 PT4B 0 C  F6 PT4B 0 C  

D5 NC -   D5 PT4A 0 T  D5 PT4A 0 T  

F7 NC -   F7 PT3B 0 C  F7 PT3B 0 C  

E8 NC -   E8 PT3A 0 T  E8 PT3A 0 T  

G6 NC -   G6 PT2B 0 C  G6 PT2B 0 C  

E7 NC -   E7 PT2A 0 T  E7 PT2A 0 T  

GND - -   GND GND0 0   GND GND0 0   

A1 GND -   A1 GND -   A1 GND -   

A22 GND -   A22 GND -   A22 GND -   

AB1 GND -   AB1 GND -   AB1 GND -   

AB22 GND -   AB22 GND -   AB22 GND -   

H15 GND -   H15 GND -   H15 GND -   

H8 GND -   H8 GND -   H8 GND -   

J10 GND -   J10 GND -   J10 GND -   

J11 GND -   J11 GND -   J11 GND -   

J12 GND -   J12 GND -   J12 GND -   

J13 GND -   J13 GND -   J13 GND -   

J14 GND -   J14 GND -   J14 GND -   

J9 GND -   J9 GND -   J9 GND -   

K10 GND -   K10 GND -   K10 GND -   

K11 GND -   K11 GND -   K11 GND -   

K12 GND -   K12 GND -   K12 GND -   

K13 GND -   K13 GND -   K13 GND -   

K14 GND -   K14 GND -   K14 GND -   

K9 GND -   K9 GND -   K9 GND -   

L10 GND -   L10 GND -   L10 GND -   

L11 GND -   L11 GND -   L11 GND -   

L12 GND -   L12 GND -   L12 GND -   

L13 GND -   L13 GND -   L13 GND -   

L14 GND -   L14 GND -   L14 GND -   

L9 GND -   L9 GND -   L9 GND -   

M10 GND -   M10 GND -   M10 GND -   

M11 GND -   M11 GND -   M11 GND -   

M12 GND -   M12 GND -   M12 GND -   

M13 GND -   M13 GND -   M13 GND -   

M14 GND -   M14 GND -   M14 GND -   

M9 GND -   M9 GND -   M9 GND -   

N10 GND -   N10 GND -   N10 GND -   

N11 GND -   N11 GND -   N11 GND -   

N12 GND -   N12 GND -   N12 GND -   

LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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T11 VCCIO5 5   T11 VCCIO5 5   T11 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 -   

LFECP/EC6, LFECP/EC10, LFECP/EC15 Logic Signal Connections: 
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function

Ball 
Number

Ball 
Function Bank LVDS

Dual 
Function
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA 
LFECP20/LFEC20 LFECP/LFEC33

Ball Number Ball Function Bank
LVD

S Dual Function Ball Number Ball Function Bank
LVD

S Dual Function

GND GND7 7   GND GND7 7   

D4 PL2A 7 T VREF2_7 D4 PL2A 7 T VREF2_7

E4 PL2B 7 C VREF1_7 E4 PL2B 7 C VREF1_7

GND - -   GND GND7 7   

C3 PL3A 7 T  C3 PL10A 7 T  

B2 PL3B 7 C  B2 PL10B 7 C  

E5 PL4A 7 T  E5 PL11A 7 T  

F5 PL4B 7 C  F5 PL11B 7 C  

D3 PL5A 7 T  D3 PL12A 7 T  

C2 PL5B 7 C  C2 PL12B 7 C  

GND - -   GND GND7 7   

F4 PL6A 7 T LDQS6 F4 PL14A 7 T LDQS14

G4 PL6B 7 C  G4 PL14B 7 C  

E3 PL7A 7 T  E3 PL15A 7 T  

D2 PL7B 7 C  D2 PL15B 7 C  

B1 PL8A 7 T LUM0_PLLT_IN_A B1 PL16A 7 T LUM0_PLLT_IN_A

C1 PL8B 7 C LUM0_PLLC_IN_A C1 PL16B 7 C LUM0_PLLC_IN_A

F3 PL9A 7 T LUM0_PLLT_FB_A F3 PL17A 7 T LUM0_PLLT_FB_A

GND GND7 7   GND GND7 7   

E2 PL9B 7 C LUM0_PLLC_FB_A E2 PL17B 7 C LUM0_PLLC_FB_A

GND - -   GND GND7 7   

G5 PL11A 7 T  G5 PL23A 7 T LDQS23

H6 PL11B 7 C  H6 PL23B 7 C  

G3 PL12A 7 T  G3 PL24A 7 T  

H4 PL12B 7 C  H4 PL24B 7 C  

J5 PL13A 7 T  J5 PL25A 7 T  

H5 PL13B 7 C  H5 PL25B 7 C  

F2 PL14A 7 T  F2 PL26A 7 T  

GND GND7 7   GND GND7 7   

F1 PL14B 7 C  F1 PL26B 7 C  

E1 PL15A 7 T  E1 PL27A 7 T  

D1 PL15B 7 C  D1 PL27B 7 C  

H3 PL16A 7 T  H3 PL28A 7 T  

G2 PL16B 7 C  G2 PL28B 7 C  

H2 PL17A 7 T  H2 PL29A 7 T  

G1 PL17B 7 C  G1 PL29B 7 C  

J4 PL18A 7 T  J4 PL30A 7 T  

GND GND7 7   GND GND7 7   

J3 PL18B 7 C  J3 PL30B 7 C  

J2 PL19A 7 T LDQS19 J2 PL31A 7 T LDQS31

H1 PL19B 7 C  H1 PL31B 7 C  

K4 PL20A 7 T  K4 PL32A 7 T  

K5 PL20B 7 C  K5 PL32B 7 C  
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V2 PL41B 6 C LLM0_PLLC_IN_A V2 PL53B 6 C LLM0_PLLC_IN_A

U3 PL42A 6 T LLM0_PLLT_FB_A U3 PL54A 6 T LLM0_PLLT_FB_A

V3 PL42B 6 C LLM0_PLLC_FB_A V3 PL54B 6 C LLM0_PLLC_FB_A

U4 PL43A 6 T  U4 PL55A 6 T  

V5 PL43B 6 C  V5 PL55B 6 C  

W1 PL44A 6 T  W1 PL56A 6 T  

GND GND6 6   GND GND6 6   

W2 PL44B 6 C  W2 PL56B 6 C  

Y1 PL45A 6 T LDQS45 Y1 PL57A 6 T LDQS57

Y2 PL45B 6 C  Y2 PL57B 6 C  

AA1 PL46A 6 T  AA1 PL58A 6 T  

AA2 PL46B 6 C  AA2 PL58B 6 C  

W4 PL47A 6 T  W4 PL59A 6 T  

V4 PL47B 6 C  V4 PL59B 6 C  

W3 PL48A 6 T VREF1_6 W3 PL68A 6 T VREF1_6

Y3 PL48B 6 C VREF2_6 Y3 PL68B 6 C VREF2_6

GND GND6 6   GND GND6 6   

GND GND5 5   GND GND6 6   

GND -    GND GND6 6   

GND -    GND GND5 5   

GND GND5 5   GND GND5 5   

V7 PB10A 5 T  V7 PB10A 5 T  

T6 PB10B 5 C  T6 PB10B 5 C  

V8 PB11A 5 T  V8 PB11A 5 T  

U7 PB11B 5 C  U7 PB11B 5 C  

W5 PB12A 5 T  W5 PB12A 5 T  

U6 PB12B 5 C  U6 PB12B 5 C  

AA3 PB13A 5 T  AA3 PB13A 5 T  

GND GND5 5   GND GND5 5   

AB3 PB13B 5 C  AB3 PB13B 5 C  

Y6 PB14A 5 T BDQS14 Y6 PB14A 5 T BDQS14

V6 PB14B 5 C  V6 PB14B 5 C  

AA5 PB15A 5 T  AA5 PB15A 5 T  

W6 PB15B 5 C  W6 PB15B 5 C  

Y5 PB16A 5 T  Y5 PB16A 5 T  

Y4 PB16B 5 C  Y4 PB16B 5 C  

AA4 PB17A 5 T  AA4 PB17A 5 T  

GND GND5 5   GND GND5 5   

AB4 PB17B 5 C  AB4 PB17B 5 C  

Y7 PB18A 5 T  Y7 PB18A 5 T  

W8 PB18B 5 C  W8 PB18B 5 C  

W7 PB19A 5 T  W7 PB19A 5 T  

U8 PB19B 5 C  U8 PB19B 5 C  

W9 PB20A 5 T  W9 PB20A 5 T  

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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N22 PR30A 3 T  N22 PR42A 3 T  

N19 PR29B 3 C  N19 PR41B 3 C  

N18 PR29A 3 T  N18 PR41A 3 T  

M21 PR28B 3 C  M21 PR40B 3 C  

L20 PR28A 3 T RDQS28 L20 PR40A 3 T RDQS40

L21 PR27B 3 C  L21 PR39B 3 C  

GND GND3 3   GND GND3 3   

M20 PR27A 3 T  M20 PR39A 3 T  

M18 PR26B 3 C  M18 PR38B 3 C  

M19 PR26A 3 T  M19 PR38A 3 T  

M22 PR25B 3 C  M22 PR37B 3 C  

L22 PR25A 3 T  L22 PR37A 3 T  

K22 PR24B 3 C  K22 PR36B 3 C  

K21 PR24A 3 T  K21 PR36A 3 T  

J22 PR22B 2 C PCLKC2_0 J22 PR34B 2 C PCLKC2_0

GND GND2 2   GND GND2 2   

J21 PR22A 2 T PCLKT2_0 J21 PR34A 2 T PCLKT2_0

H22 PR21B 2 C  H22 PR33B 2 C  

H21 PR21A 2 T  H21 PR33A 2 T  

L19 PR20B 2 C  L19 PR32B 2 C  

L18 PR20A 2 T  L18 PR32A 2 T  

K20 PR19B 2 C  K20 PR31B 2 C  

J20 PR19A 2 T RDQS19 J20 PR31A 2 T RDQS31

K19 PR18B 2 C  K19 PR30B 2 C  

GND GND2 2   GND GND2 2   

K18 PR18A 2 T  K18 PR30A 2 T  

G22 PR17B 2 C  G22 PR29B 2 C  

F22 PR17A 2 T  F22 PR29A 2 T  

F21 PR16B 2 C  F21 PR28B 2 C  

E22 PR16A 2 T  E22 PR28A 2 T  

E21 PR15B 2 C  E21 PR27B 2 C  

D22 PR15A 2 T  D22 PR27A 2 T  

G21 PR14B 2 C  G21 PR26B 2 C  

G20 PR14A 2 T  G20 PR26A 2 T  

GND GND2 2   GND GND2 2   

J18 PR13B 2 C  J18 PR25B 2 C  

H19 PR13A 2 T  H19 PR25A 2 T  

J19 PR12B 2 C  J19 PR24B 2 C  

H20 PR12A 2 T  H20 PR24A 2 T  

H17 PR11B 2 C  H17 PR23B 2 C  

H18 PR11A 2 T  H18 PR23A 2 T RDQS23

D21 PR9B 2 C RUM0_PLLC_FB_A D21 PR17B 2 C RUM0_PLLC_FB_A

GND GND2 2   GND GND2 2   

GND - -   GND GND2 2   

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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A7 PT27B 0 C  A7 PT27B 0 C  

A6 PT27A 0 T  A6 PT27A 0 T  

B7 PT26B 0 C  B7 PT26B 0 C  

B8 PT26A 0 T  B8 PT26A 0 T  

A5 PT25B 0 C  A5 PT25B 0 C  

GND GND0 0   GND GND0 0   

B6 PT25A 0 T  B6 PT25A 0 T  

G10 PT24B 0 C  G10 PT24B 0 C  

E10 PT24A 0 T  E10 PT24A 0 T  

F10 PT23B 0 C  F10 PT23B 0 C  

D10 PT23A 0 T  D10 PT23A 0 T  

G9 PT22B 0 C  G9 PT22B 0 C  

E9 PT22A 0 T TDQS22 E9 PT22A 0 T TDQS22

C9 PT21B 0 C  C9 PT21B 0 C  

GND GND0 0   GND GND0 0   

C8 PT21A 0 T  C8 PT21A 0 T  

F9 PT20B 0 C  F9 PT20B 0 C  

D9 PT20A 0 T  D9 PT20A 0 T  

F8 PT19B 0 C  F8 PT19B 0 C  

D7 PT19A 0 T  D7 PT19A 0 T  

D8 PT18B 0 C  D8 PT18B 0 C  

C7 PT18A 0 T  C7 PT18A 0 T  

GND GND0 0   GND GND0 0   

A4 PT17B 0 C  A4 PT17B 0 C  

B4 PT17A 0 T  B4 PT17A 0 T  

C4 PT16B 0 C  C4 PT16B 0 C  

C5 PT16A 0 T  C5 PT16A 0 T  

D6 PT15B 0 C  D6 PT15B 0 C  

B5 PT15A 0 T  B5 PT15A 0 T  

E6 PT14B 0 C  E6 PT14B 0 C  

C6 PT14A 0 T TDQS14 C6 PT14A 0 T TDQS14

A3 PT13B 0 C  A3 PT13B 0 C  

GND GND0 0   GND GND0 0   

B3 PT13A 0 T  B3 PT13A 0 T  

F6 PT12B 0 C  F6 PT12B 0 C  

D5 PT12A 0 T  D5 PT12A 0 T  

F7 PT11B 0 C  F7 PT11B 0 C  

E8 PT11A 0 T  E8 PT11A 0 T  

G6 PT10B 0 C  G6 PT10B 0 C  

E7 PT10A 0 T  E7 PT10A 0 T  

GND GND0 0   GND GND0 0   

GND GND0 0   GND GND0 0   

A1 GND -   A1 GND -   

A22 GND -   A22 GND -   

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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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 -   

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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P5 PL32B 6 C  P5 PL44B 6 C  

P6 PL33A 6 T  P6 PL45A 6 T  

R5 PL33B 6 C  R5 PL45B 6 C  

U1 PL34A 6 T  U1 PL46A 6 T  

U2 PL34B 6 C  U2 PL46B 6 C  

T3 PL35A 6 T  T3 PL47A 6 T  

GND GND6 6   GND GND6 6   

T4 PL35B 6 C  T4 PL47B 6 C  

R6 PL36A 6 T LDQS36 R6 PL48A 6 T LDQS48

T5 PL36B 6 C  T5 PL48B 6 C  

T6 PL37A 6 T  T6 PL49A 6 T  

U5 PL37B 6 C  U5 PL49B 6 C  

U3 PL38A 6 T  U3 PL50A 6 T  

U4 PL38B 6 C  U4 PL50B 6 C  

V1 PL39A 6 T  V1 PL51A 6 T  

GND GND6 6   GND GND6 6   

V2 PL39B 6 C  V2 PL51B 6 C  

U7 TCK 6   U7 TCK 6   

V4 TDI 6   V4 TDI 6   

V5 TMS 6   V5 TMS 6   

V3 TDO 6   V3 TDO 6   

U6 VCCJ 6   U6 VCCJ 6   

W1 PL41A 6 T LLM0_PLLT_IN_A W1 PL53A 6 T LLM0_PLLT_IN_A

W2 PL41B 6 C LLM0_PLLC_IN_A W2 PL53B 6 C LLM0_PLLC_IN_A

V6 PL42A 6 T LLM0_PLLT_FB_A V6 PL54A 6 T LLM0_PLLT_FB_A

W6 PL42B 6 C LLM0_PLLC_FB_A W6 PL54B 6 C LLM0_PLLC_FB_A

Y1 PL43A 6 T  Y1 PL55A 6 T  

Y2 PL43B 6 C  Y2 PL55B 6 C  

W3 PL44A 6 T  W3 PL56A 6 T  

GND GND6 6   GND GND6 6   

W4 PL44B 6 C  W4 PL56B 6 C  

AA1 PL45A 6 T LDQS45 AA1 PL57A 6 T LDQS57

AB1 PL45B 6 C  AB1 PL57B 6 C  

Y4 PL46A 6 T  Y4 PL58A 6 T  

Y3 PL46B 6 C  Y3 PL58B 6 C  

AC1 PL47A 6 T  AC1 PL59A 6 T  

AB2 PL47B 6 C  AB2 PL59B 6 C  

AA2 NC -   AA2 PL60A 6 T  

- - -   GND GND6 6   

AA3 NC -   AA3 PL60B 6 C  

W5 NC -   W5 PL61A 6 T  

Y5 NC -   Y5 PL61B 6 C  

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


