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2.1 Introduction

The ACAU25 (core board model, hereinafter the same) is a core board based on Xilinx's ARTIX
UltraScale+ series, specifically the XCAU25P variant.

The-2FFVB6761 high-performance core board, developed with this chip, features high speed,
high bandwidth, and high capacity, making it ideal for high-speed data communication, video image
processing, and high-speed data acquisition.

The motherboard features a single 16MB MICRON MT40A512M16LY-062EIT DDR4 chip with
16-bit data bus bandwidth and 8 GB capacity, supporting DDR4 SDRAM up to 1200MHz (2400Mbps
data rate). It also integrates a 256MB QSPI FLASH for boot configuration and system files.

This core board features 72 standard 3.3V 1/O ports, 102 standard 1.8V I/O ports, and 12 pairs
of GTY high-speed RX/TX differential signals. It makes an excellent choice for users requiring
extensive I/O capabilities. The PCB traces between the FPGA chip and interface are designed with
equal-length and differential routing, while its compact 45x55 mm footprint provides optimal space
for secondary development.

IXNIIX

s+ SIBOSEINN

Figure 2.1.1-ACAU25 Front view of the core board

2.2 FPGA

As previously mentioned, the FPGA model we are using is the XCAU25P-2FFVB676l, part of
Xilinx's ARTIX UltraScale+ series, with a speed class 2 and industrial-grade temperature rating. This
model features a FFVB676 package with 676 pins. The naming convention for ARTIX UltraScale+
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FPGA chips is as follows:

Example: XC VU 7 P-1FL

Xilinx Commaercial

AU: Artix UltraScale
KU: Kintex UltraScale
VU: Virtex UltraScale

Value Index

+ (Plus)

ACAU25

VA2104E

Temperature Grade
E: Extended
I: Industrial

Package Designator and Pin Count
(Footprint Identifier)

V: RoHS 6/6
G: RoHS 6/6 with Exemption 15

Speed Grade: —
-1: Slowest
-L1: Low Power
-2: Mid
-L2: Low Power
-3: Fastest

— F: Lid
L: Lid SSI
B: Bare-die
S: Lidless Stiffener
H: Overhang SSI
I: Overhang Lidless Stiffener

— F: Flip-chip with 1.0mm Ball Pitch

S: Flip-chip with 0.8mm Ball Pitch
V: Flip-chip with 0.92mm Ball Pitch
U: InFO with 0.5mm Ball Pitch

1) -L1 and -L2 are the ordering codes for the low power -1L and -2L speed grades, respectively.

DS890_04_020921

Figure 2.2.1-Chip Naming Rules

The key specifications of the FPGA chip XCAU25P are as follows:

Name Specific parameters
Logic Cells 308437

Look up tables (CLB LUTSs) 141000

Trigger (CLB flip-flop) 282000

Block RAM (kb) size 10500

DSP Processing Unit (DSP Slices) 1200

Clock Management Units (CMTs) 4

GTY 16.3Gb/s Transceiver 12

Speed level -2

temperature grade

technical grade

Table 2.2.1-XCAU25P Main Parameters

2.3 Active Differential Crystal Oscillator

The ACAU25 core board features two active differential crystal oscillators from Sitime. The
200MHz oscillator (model SiT9121AI-2B1-33E200.000000) serves as the FPGA's system master
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clock and DDR4 control clock, while the 156.25MHz oscillator (model SiT9121Al-2B1-33E156.
250000) provides reference clock input for the GTY transceiver.

200 MHz differential clock

The G1 in Figure 2.3.1 refers to the 200MHz active differential crystal oscillator circuit mentioned
earlier, which serves as the system clock source for the development board. The oscillator output is
connected to the FPGA's BANKG5 global clock pin MRCC (T24 and U24). This 200MHz differential
clock powers the FPGA's user logic circuits. Users can generate clocks at different frequencies by
configuring the FPGA's internal PLLs and DCMs.

+3E
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C127
4] HD_1uF Sy SE_CLK_F ]

3
[~ 1] CLF
SiT9102-200.00MH=

Figure 2.3.1-200MHz Schematic diagram of active differential crystal oscillator

Pin name FPGA pin
SYS CLK_P T24
SYS_CLK_N u24

Table 2.3.1-Clock Pin Assignment
156.25Mhz Differential clock

In Figure 2.3.2, G2 represents the 156.25M active differential crystal oscillator circuit, which
provides the reference clock input to the FPGA's GTY module. The oscillator's output is connected to
the FPGA GTY's BANK225 clock pins MGTREFCLK1P_225 (T7) and MGTREFCLK1N_225 (T6).
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Figure 2.3.2-156.25Mhz Schematic diagram of active differential crystal oscillator

Clock pin assignment:

Pin name FPGA pin
MGT_CLKO_P T7
MGT_CLKO N T6

Table 2.3.2-1 Clock Pin Assignment

2.4 DDR4

The ACAU25 core board features a 8Gbit Micron DDR4 chip (model MT40A512M16LY-062EIT)
with a 16-bit bus width. The DDR4 SDRAM supports up to 1200MHz operating frequency (2400Mbps
data rate) and is directly connected to the FPGA's BANK 66 memory interface. The specific
configuration of the DDR4 SDRAM is detailed in the table below.

item Chip type capacity vender

u2 MT40A512M16LY-062EIT 512M x 16bit micron

Table 2.4.1-DDR4 SDRAM Configuration

The hardware design of DDR4 requires strict consideration of signal integrity. During circuit and
PCB design, we have fully considered matching resistors/termination resistors, controlled trace
impedance, and maintained equal trace lengths to ensure DDR4's high-speed and stable operation.
The hardware connection method between FPGA and DDR4 DRAM is shown in the figure.
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FPGA

ACAU25

Data cable

BANK

66 Address Line
Control Line

Y

DDR4

(MT40A512M16LY-062EIT)

Figure 2.4.1-DDR4 DRAM schematic diagram section

DDR4 DRAM pin assignment:

Signal Name FPGA pin name FPGA pin number
PL_DDR4 A0 IO _L13N_T2L_N1_GC_QBC_66 G25
PL_DDR4 A1 |IO_L8N_T1L_N3_AD5N_66 M26
PL_DDR4 A2 |IO_L10N_T1U_N7_QBC_AD4N_66 L25
PL_DDR4 A3 IO_L19N_T3L_N1_DBC_AD9N_66 E26
PL_DDR4_A4 |IO_L8P_T1L_N2_AD5P_66 M25
PL_DDR4_A5 I0_T3U_N12_66 F22
PL_DDR4_A6 |IO_L17P_T2U_N8 AD10P_66 H26
PL_DDR4 A7 I0_L16P_T2U_N6_QBC_AD3P_66 F24
PL_DDR4 A8 IO_L17N_T2U_N9_AD10N_66 G26
PL_DDR4 A9 IO _L12P_T1U_N10_GC_66 J23
PL_DDR4_A10 IO_L15P_T2L_N4_AD11P_66 J25
PL_DDR4_A11 IO_L12N_T1U_N11_GC_66 J24
PL_DDR4 _A12 I0_L16N_T2U_N7_QBC_AD3N_66 F25
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PL_DDR4_A13 IO_L14N_T2L_N3_GC_66 H24
PL_DDR4_ACT_B I0_L9P_T1L_N4_AD12P_66 K25
PL_DDR4_BAO 10_L15N_T2L_N5_AD11N_66 J26
PL_DDR4_BA1 I0_T2U_N12_66 G22
PL_DDR4_BGO I0_L7P_T1L_NO_QBC_AD13P_66 L22
PL_DDR4_CAS_B I0_L18N_T2U_N11_AD2N_66 H22
PL_DDR4_CKE IO0_L7N_T1L_N1_QBC_AD13N_66 L23
PL_DDR4_CLK_N 10_L11N_T1U_N9_GC_66 K23
PL_DDR4_CLK_P I0_L11P_T1U_N8_GC_66 K22
PL_DDR4_CS B |0_L14P_T2L_N2_GC_66 H23
PL_DDR4_PAR |0_L10P_T1U_N6_QBC_AD4P_66 L24
PL_DDR4_RAS B |0_L18P_T2U_N10_AD2P_66 H21
PL_DDR4_OTD I0_T1U_N12_66 M24
PL_DDR4_WE_B IO_LON_T1L_N5_AD12N_66 K26
PL_DDR4_DMO |0_L19P_T3L_NO_DBC_AD9P_66 E25
PL_DDR4_DM1 I0_L1P_TOL_NO_DBC_66 L18
PL_DDR4_DQO |0_L20P_T3L_N2_AD1P_66 F23
PL_DDR4_DQf1 |0_L21N_T3L_N5_AD8N_66 D25
PL_DDR4_DQ2 |O_L20N_T3L_N3_AD1N_66 E23
PL_DDR4_DQ3 |0_L24N_T3U_N11_66 B26
PL_DDR4_DQ4 |0_L21P_T3L_N4_AD8P_66 D24
PL_DDR4_DQ5 |0_L23P_T3U_N8_66 D26
PL_DDR4_DQ6 |0_L24P_T3U_N10_66 B25
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PL_DDR4_DQ7 |0_L23N_T3U_N9_66 C26
PL_DDR4_DQ8 |0_L2P_TOL_N2_66 M20
PL_DDR4_DQ9 |0_L3N_TOL_N5_AD15N_66 J20

PL_DDR4_DQ10 |0_L3P_TOL_N4_AD15P_66 J19

PL_DDR4_DQ11 I0_L2N_TOL_N3_66 M21
PL_DDR4_DQ12 |O_L6P_TOU_N10_AD6P_66 L20
PL_DDR4_DQ13 IO_L5N_TOU_N9_AD14N_66 J21

PL_DDR4_DQ14 |0_L6N_TOU_N11_AD6N_66 K20
PL_DDR4_DQ15 |O_L5P_TOU_N8_AD14P_66 K21

PL_DDR4_DQS0_N |0_L22N_T3U_N7_DBC_ADON_66 C24
PL_DDR4_DQSO0_P |0_L22P_T3U_N6_DBC_ADOP_66 D23
PL_DDR4_DQS1_N |O_L4N_TOU_N7_DBC_AD7N_66 L19
PL_DDR4_DQS1_P |O_L4P_TOU_N6_DBC_AD7P_66 M19
PL_DDR4_RST I0_L13P_T2L_NO_GC_QBC_66 G24

2.5 QSPI Flash

Table2.4.2-DDR4 DRAM Pin Assignment

The core board incorporates a 256Mbit QSPI FLASH chip (model MT25QU256ABA1EW9-0SIT)
operating at 1.8V CMOS voltage. Its non-volatile nature enables this flash memory to serve as the
boot image for FPGA systems during operation. The boot image primarily contains FPGA bit files,
application code for the softcore, and other user data files. The specific model and parameters of the
SPI FLASH are detailed in the table below.

Item

Chip type

Capacity

Vender

U35

MT25QU256ABA1EW9-0SIT

256M Bit

Micron

Table2.5.1-QSPI Flash Model and Specifications

The QSPI Flash is connected to the dedicated pin of BANKO on the FPGA chip, with the clock
pin linked to BANKQ's CCLKO. Other data and chip select signals are connected to BANKO's
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D00-D03 and FCS pins respectively. Figure 2.5.1 shows the schematic diagram of the QSPI Flash
and FPGA chip connections.

QSPI_CLK

BANK QSPI_CS QSPI FLASH
FPGA (MT25QU256)
QSPI_DQ0~QSPI_DQ3

Figure 2.5.1-QSPI Flash connection diagram

Configure chip pin assignments:

Signal Name FPGA pin name FPGA pin number
QSPI_CLK CCLK_O Y11

QSPI_CS RDWR_FCS_B_0 AA12

QSPI_DQO D00_MOSI_0 AD11

QSPI_DQf1 DO1_DIN_O AC12

QSPI_DQ2 D02_0 AC11

QSPI_DQ3 D03_0 AE11

Table 2.5.2-QSPI Pin Assignment

2.6 LED light

The ACAU25 core board features a red LED (Power Indicator, PWR) that activates upon power
supply. The schematic diagram of the LED's hardware connection is shown in the figure.

+3.3V
POWER LED_ T
RE . _Z20R o
b -

Figure 2.6.1-Schematic diagram of LED light hardware connection for development board
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2.7 Power Supply

The ACAU25 core board operates within a +5V to +17V voltage range (typically +12V), powered
by a connected baseboard. The TPS54821RHL DCDC chip supplies 0.85V core power to the
XCAU25P, while the BANK64, BANK65, and BANK66 banks utilize the ETA1471 DCDC chip. Users
can adjust the 10 voltage to 1.2V by modifying resistors (note: these banks must not exceed 1.8V).
BANK84, BANK85, and BANK86 maintain 3.3V 10 levels. The GTY transceiver is powered by an
LDO chip.

Artix UltraScale+ FPGA's power supply requires a specific boot sequence. Our circuit design
follows the chip's power specifications, with the power-up sequence being:
VCCINT(1.0V)->VCCBRAM(1.0V) — (1.5 V, 3.3V, VCCIO) and 1.0V — MGTAVCC — MGTAVTT,
ensuring stable operation. The diagram below illustrates the power connection configuration.

ue
12v 12V +0.85V/8A
power ooy TPS54821 N
U7
ETA1471 +1.8VISA
U4
VTT
TPS51200 | Vmer
us
+1.2V/3A
_| ETA1471
uU36
MGTVCCAUX
SPX3819
U9
+3.3V/3A
ETA1471
U1
MGTAVCC/1.5A
TPS74801
u10
MGTAVTT/3A
TPS74401

Figure 2.7.1-Power connection diagram
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2.8 Extended Interface

The back of the core board features four high-speed expansion ports, connected to the base
plate via four 80-pin inter-board connectors. The FPGA's I/O ports are linked to these ports through
differential traces. With a 0.5mm pin pitch, the connectors' configuration enables high-speed data
transfer with the base plate's female connectors.

Expansion port CON1

The 80-pin connector CON1 connects the baseboard's VCCIN power supply (+12V), ground,
and FPGA's standard 1/O. Notably, 52 pins of CON1 are linked to BANK64's I/O ports, all operating at
1.8V. The pin configuration for CON1's expansion port is detailed in Table 2.10.1.

CON1 | Signal Pin Level CON1 | Signal Pin Level
Pin Name number | standard | Pin Name number | standard
PIN1 VCCIN - 12V PIN2 VCCIN - 12V
PIN3 VCCIN - 12V PIN4 VCCIN - 12V
PINS VCCIN - 12V PING VCCIN - 12V
PIN7 VCCIN - 12V PIN8 VCCIN - 12V
PIN9 GND - the earth PIN10 GND - the earth
PIN11 | B64_TOU AF23 1.8V PIN12 B64 L4 N |AD26 1.8V
PIN13 | B64_T1U AF20 1.8V PIN14 B64 L4 P |AC26 1.8V
PIN15 | B64_T2U AE18 1.8V PIN16 B64 L2 N AB26 1.8V
PIN17 | B64_T3U AC16 1.8V PIN18 B64 L2 P AB25 1.8V
PIN19 | GND - the earth PIN20 | GND - the earth
PIN21 | B64_L10_N | AB22 1.8V PIN22 B64 L1 N AE26 1.8V
PIN23 | B64_L10_P | AA22 1.8V PIN24 B64 L1 P AE25 1.8V
PIN25 | B64 L8 N | AE23 1.8V PIN26 B64 L3 N AF25 1.8V
PIN27 | B64 L8 P | AD23 1.8V PIN28 B64 L3 P AF24 1.8V
PIN29 | GND - the earth PIN30 | GND - the earth
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PIN31 |B64 L7 N |AF22 | 18V PIN32 | B64 L6 N | AC24 | 1.8V
PIN33 |B64 L7 P |AE22 | 18V PIN34 | B64 L6 P | AB24 | 1.8V
PIN35 |B64 LO N |AC23 | 1.8V PIN36 | B64 L5 N | AD25 | 1.8V
PIN37 |B64 L9 P |AC22 | 18V PIN38 | B64 L5 P | AD24 | 1.8V
PIN39 | GND - the earth | PIN40 | GND the earth
PINA1 | B64_L12 N | AC21 | 1.8V PIN42 | B64_L11_N | AE21 1.8V
PIN43 |B64 L12 P | AB21 | 1.8V PIN44 | B64 L11 P | AD21 | 1.8V
PIN45 | B64_L14 N | AD19 | 1.8V PIN46 | B64_L13 N | AE20 | 1.8V
PIN47 |B64 L14 P |AC19 | 1.8V PIN4S | B64_L13 P | AD20 | 1.8V
PIN49 | GND - the earth | PIN5O | GND the earth
PIN51 |B64 L19 N | Y21 1.8V PIN52 | B64_ L21 N | AB20 | 1.8V
PIN53 | B64_L19 P | Y20 1.8V PIN54 | B64_L21 P | AA20 | 1.8V
PIN55 |B64 L20_ N | AB19 | 1.8V PIN56 | B64_L24 N | AA18 | 1.8V
PIN57 | B64_L20 P | AA19 | 1.8V PIN5S | B64_L24 P | Y18 1.8V
PIN59 | GND - the earth PIN60 | GND the earth
PING1 | B64_L23 N | AA17 | 1.8V PING2 |B64 L15 N | AF19 | 1.8V
PIN63 |B64_L23 P | Y17 1.8V PING4 | B64_L15 P | AF18 | 1.8V
PING5 | B64_L18 N | AE16 | 1.8V PING6 | B64_L17 N | AF17 | 1.8V
PING7 |B64 L18_ P | AD16 | 1.8V PINGS | B64_L17 P | AE17 | 1.8V
PIN69 | GND ; the earth | PIN70 | GND the earth
PIN71 FEPGA—DON AB11 | 1.8V PIN72 | B64 L16 N | AD18 | 1.8V
PIN73 P'EOGRAM AB9 1.8V PIN74 | B64 L16_P | AC18 | 1.8V
PIN75 |INIT_B W10 1.8V PIN76 | B64_L22 N | AC17 | 1.8V
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PIN77 |NC - No feet PIN78 | B64_L22_P | AB17 1.8V
PIN79 |NC - No feet PIN8O | NC - No feet

Table 2.10.1 Expansion Port CON1 Pin Assignment

Expand port CON2

The 80-pin connector CON2 is designed to expand the 1/O capabilities of FPGA's BANK65 and
BANKB84, as well as provide 4-channel JTAG signals. BANK84 operates at 3.3V, while BANKG5 runs
at 1.8V. The pin configuration of CON2's expansion port is detailed in Table 2.10.2.

CON2 | Signal Pin Level CON2 | signal Pin Level
Pin name number | standard | Pin name number | standard
PIN1 B65_L22 N P23 1.8V PIN2 B65_T2U N26 1.8V
PIN3 B65 L22 P N23 1.8V PIN4 B65_T1U AA23 1.8V
PIN5 B65 L18_N R26 1.8V PING B65_TOU w21 1.8V
PIN7 B65_L18_P R25 1.8V PINS8 B65_T3U T19 1.8V
PIN9 GND - the earth | PIN10 | GND - the earth
PIN11 B65_L14 N uz25 1.8V PIN12 | B65_L24 N |N22 1.8V
PIN13 | B65 L14 P T25 1.8V PIN14 | B65 L24 P |N21 1.8V
PIN15 | B65 L17_N P26 1.8V PIN16 | B65_L15_N P24 1.8V
PIN17 | B65_L17_P P25 1.8V PIN18 | B65_L15 P N24 1.8V
PIN19 | GND - the earth | PIN20 | GND - the earth
PIN21 B65_L16_N V26 1.8V PIN22 | B65_L19_N R23 1.8V
PIN23 | B65 L16 P u26 1.8V PIN24 | B65 L19 P R22 1.8V
PIN25 | B65 L10_N W26 1.8V PIN26 | B65 L5 N T23 1.8V
PIN27 | B65 _L10_P W25 1.8V PIN28 | B65_L5 P T22 1.8V
PIN29 | GND - the earth | PIN30 | GND - the earth
PIN31 |B65_L11_N w23 1.8V PIN32 | B65_L12_N w24 1.8V
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PIN33 |B65 L11_P V23 1.8V PIN34 | B65 L12 P | V24 1.8V
PIN35 |B65 L2 N u22 1.8V PIN36 | B65 L8 N Y26 1.8V
PIN37 |B65 L2 P u21 1.8V PIN38 | B65_L8 P Y25 1.8V
PIN39 | GND . the earth | PIN40 | GND - the earth
PIN41 |B65_L23 N P19 1.8V PIN42 | B65 L21 N | R21 1.8V
PIN43 |B65 123 P N19 1.8V PIN44 | B65 121 P | R20 1.8V
PIN45 | B65 L3 N U20 1.8V PIN46 | B65 L4 N V22 1.8V
PIN47 |B65_L3 P T20 1.8V PIN48 | B65_L4 P V21 1.8V
PIN49 | GND . the earth | PIN50 | GND . the earth
PIN51 |B65_L20 N P21 1.8V PIN52 | B65 L9 N AA25 1.8V
PIN53 | B65_L20 P P20 1.8V PIN54 | B65 L9 P AA24 1.8V
PIN55 |B65 L6 N W20 1.8V PIN56 | B65 L7 N Y23 1.8V
PIN57 | B65_L6 P W19 1.8V PIN58 | B65_L7 P Y22 1.8V
PIN59 |GND - the earth | PIN6O |GND . the earth
PIN61 | B65 L1 N V19 1.8V PIN62 | B84 L2 N AF13 3.3V
PIN63 |B65 L1 P u19 1.8V PIN64 | B84 |2 P AE13 3.3V
PIN65 | B84 L6 N AB16 3.3V PIN66 | B84 L1 N AF15 3.3V
PIN67 |B84_L6 P AB15 3.3V PINGS | B84 L1 P AF14 3.3V
PIN69 | GND - the earth | PIN70 | GND . the earth
PIN71 |FPGA_TCK AE12 1.8V PIN72 | B84 L3 N AE15 3.3V
PIN73 |FPGA_TDI AB12 1.8V PIN74 | B84 L3 P AD15 3.3V
PIN75 |FPGA_TMS AB10 1.8V PIN76 | B84 L4 N AD14 3.3V
PIN77 |FPGA_TDO  |Y10 1.8V PIN78 | B84 L4 P AD13 3.3V
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PIN79

NC

No feet

PIN8O

NC

No feet

Table 2.10.2-Expansion Port CON2 Pin Assignment

CONS3 Expansion Port

The 80Pin connector's CON3 pin is designed to expand the standard I/O of FPGA's BANK84,
BANK85, and BANK86. These banks all operate at 3.3V. The pin configuration for the CON3
expansion port is detailed in Table 2.10.3.

CON3 | Signal Pin Level CONS3 | Signal Pin Level
Pin Name number | standard | pin Name number | standard
PIN1 B84 L8 N AB14 3.3V PIN2 B84 L5 N AC14 3.3V
PIN3 B84 L8 P AA14 3.3V PIN4 B84 L5 P AC13 3.3V
PIN5 B84 L12 N |W13 3.3V PING B84 L11_N |AA13 3.3V
PIN7 B84 L12 P |W12 3.3V PIN8 B84 L11_ P |Y13 3.3V
PIN9 GND - the earth | PIN10 | GND - the earth
PIN11 B84 L7 _N AA15 3.3V PIN12 | B84_L9 N Y16 3.3V
PIN13 B84 L7 P Y15 3.3V PIN14 | B84_L9 P W16 3.3V
PIN15 B84 L10_N |W15 3.3V PIN16 | NC No feet
PIN17 B84 L10_P W14 3.3V PIN18 | NC No feet
PIN19 GND - the earth | PIN20 | GND - the earth
PIN21 B85 L1_N K9 3.3V PIN22 | B85 _L3_N H9 3.3V
PIN23 B85 L1_P K10 3.3V PIN24 | B85 _L3_P J9 3.3V
PIN25 B85 L2 N J10 3.3V PIN26 | B85 L6_N F9 3.3V
PIN27 B85 L2 P J11 3.3V PIN28 | B85 L6_P F10 3.3V
PIN29 GND - the earth | PIN30 | GND - the earth
PIN31 B85 L4 N G111 3.3V PIN32 | B85 _L5_N G9 3.3V
PIN33 B85 L4 P H11 3.3V PIN34 | B85 L5 P G10 3.3V
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PIN35 |B85 L11_N A10 3.3V PIN36 | B85_L9_N C9 3.3V
PIN37 B85 _L11_P | B10 3.3V PIN38 | B85_L9_P D9 3.3V
PIN39 GND - the earth | PIN4O | GND - the earth
PIN41 B85 L8 N D10 3.3V PIN42 | B8 L10_N | A9 3.3V
PIN43 |B85 L8 P D11 3.3V PIN44 | B85 _L10_P | B9 3.3V
PIN45 B85_L7_N E10 3.3V PIN46 | B85 L12 N | B11 3.3V
PIN47 |B85 L7 P E11 3.3V PIN48 | B85 L12 P | C11 3.3V
PIN49 GND - the earth | PIN50 | GND - the earth
PIN51  |B86_L2_N H13 3.3V PIN52 | B86_L1_N H12 3.3V
PIN53 B86_L2 P J13 3.3V PIN54 | B8 _L1_P J12 3.3V
PIN55 |B86_L4 N J14 3.3V PIN56 | B86_L5_N F12 3.3V
PIN57 B86_L4 P J15 3.3V PIN58 | B86_L5_P G12 3.3V
PIN59 |GND - the earth | PIN6O |[GND - the earth
PIN61 B86_L9 N C13 3.3V PIN62 | B86_L3 N G14 3.3V
PIN63 |B86_L9 P C14 3.3V PIN64 | B86_L3_P H14 3.3V
PING5 B86_L8 N D13 3.3V PIN66 | B86_L7_N E12 3.3V
PIN67 |B86_L8 P D14 3.3V PIN68 | B86_L7_P E13 3.3V
PING9 GND - the earth | PIN70 | GND - the earth
PIN71  |B86_L11_N A12 3.3V PIN72 | B86_L10_N B12 3.3V
PIN73 |B86_L11_P A13 3.3V PIN74 | B86_L10_P | C12 3.3V
PIN75 |B86_L6_N F13 3.3V PIN76 |B86_L12_N A14 3.3V
PIN77 |B86_L6 P F14 3.3V PIN78 | B86_L12 P | B14 3.3V
PIN79 [NC - No feet PIN80 | NC - No feet
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Expand port CON4

The 80Pin connector CON4 is designed to expand the transceiver interfaces of FPGA's
BANK224, BANK225, and BANK226. The pin configuration of the CON4 expansion port is detailed in
Table 2.10.4.

CON4 | Signal Pin Level CONS3 | Signal Pin Level
pin name number | standard | Pin name number | standard
PIN1 224 TX0_N |AF6 1.2V PIN2 | 224 _RXO0_N |AF1 1.2V
PIN3 224 TX0_P |AF7 1.2V PIN4 | 224 RX0_P |AF2 1.2V
PINS GND - the earth | PIN6 | GND - the earth
PIN7 224 TX1_N |AES8 1.2V PIN8 | 224 _RX1_N |AE3 1.2V
PIN9 224 TX1_P |AE9 1.2V PIN10 | 224 RX1_P |AE4 1.2V
PIN11 GND - the earth | PIN12 | GND - the earth
PIN13 | 224_TX2_N |ADG6 1.2V PIN14 | 224 RX2_N |AD1 1.2V
PIN15 | 224_TX2_P |AD7 1.2V PIN16 | 224_RX2_P AD2 1.2V
PIN17 | GND - the earth | PIN18 | GND - the earth
PIN19 | 224_TX3_N AC4 1.2V PIN20 | 224_RX3_N |AB1 1.2V
PIN21 224 TX3_P AC5 1.2V PIN22 | 224 RX3_P | AB2 1.2V
PIN23 | GND - the earth | PIN24 | GND - the earth
PIN25 | 225 CLKO_N | V6 1.2V PIN26 | 224 _CLKO_N | AB6 1.2V
PIN27 | 225_CLKO_P | V7 1.2V PIN28 | 224 CLKO_P | AB7 1.2V
PIN29 | GND - the earth | PIN30 | GND - the earth
PIN31 |225 TXO_N AA4 1.2V PIN32 | 225 RX0_N Y1 1.2V
PIN33 | 225_TX0_P AAS 1.2V PIN34 | 225_RXO0_P Y2 1.2V
PIN35 |GND - the earth | PIN36 | GND - the earth
PIN37 | 225_TX1_N W4 1.2V PIN38 | 225 RX1_N V1 1.2V
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PIN39 | 225 TX1_P W5 1.2V PIN40 | 225 RX1 P V2 1.2V
PIN41 GND - the earth | PIN42 | GND - the earth
PIN43 |225 TX2_ N U4 1.2V PIN44 | 225 RX2 N T 1.2V
PIN45 | 225 TX2 P us 1.2V PIN46 | 225 RX2 P T2 1.2V
PIN47 |GND - the earth | PIN48 | GND - the earth
PIN49 | 225 TX3_N R4 1.2V PIN50 | 225 RX3_N |P1 1.2V
PIN51 225 TX3 P R5 1.2V PIN52 | 225 RX3_P P2 1.2V
PIN53 | GND - the earth | PIN54 | GND - the earth
PINS5 |226 _TXO0 N N4 1.2V PIN56 | 226 RX0_N M1 1.2V
PIN57 | 226 TX0 P N5 1.2V PIN58 | 226 _RX0_P M2 1.2V
PIN59 |GND - the earth | PINGO |GND - the earth
PING1 226 _TX1_N L4 1.2V PING62 | 226 RX1_N K1 1.2V
PIN63 [226 TX1 P L5 1.2V PING64 | 226 RX1 P K2 1.2V
PIN65 | GND - the earth | PIN66 | GND - the earth
PING67 |226_TX2_N J4 1.2V PIN68 | 226 RX2_N H1 1.2V
PING69 | 226 _TX2_P J5 1.2V PIN70 | 226 RX2_ P |H2 1.2V
PIN71 |GND - the earth | PIN72 | GND - the earth
PIN73 |226_TX3 N G4 1.2V PIN74 | 226 RX3 N F1 1.2V
PIN75 [226 TX3 P G5 1.2V PIN76 |226 RX3 P F2 1.2V
PIN77 |GND - the earth | PIN78 | GND - the earth
PIN79 |226 _CLKO_P |P7 1.2V PIN80 | 226 _CLKO_N | P6 1.2V

Table 2.10.4-Expansion Port Pin Assignment for CON4
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2.9 Structure Diagram
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Figure 2.9.1-Core Board Structure Diagram (Top View)
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