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Copyright Notice:

© 2019 Fraser Innovation Inc ALL RIGHTS RESERVED

Without written permission of Fraser Innovation Inc, no unit or individual may
extract or modify part of or all the contents of this manual. Offenders will be held
liable for their legal responsibility.

Thank you for purchasing the FPGA development board. Please read the manual
carefully before using the product and make sure that you know how to use the
product correctly. Improper operation may damage the development board. This
manual is constantly updated, and it is recommended that you download the

latest version when using.

Official Shopping Website:

https://fpgamarketing.com/FPGA-JTAG-ALTERAJTAG.htm
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Fraser Innovation Inc develops FII-PRX100 based on the boards of the Xilinx
ARTIX-7 series. It was initial released in 2018. This development board is resource-
rich and high-speed, making it an ideal platform for learning and engineering
research. This development board has been spent a lot on system design, PCB

design, and function creation. It could even be said comprehensive and powerful.

°‘

36s1-29EXT

PRX100 Development Board Full View
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1. Introduction

FII-PRX100 uses Xilinx's ARTIX-7 series chip, model XC7A100T-2FGG676I, which is
currently Xilinx's latest generation FPGA device.

The Artix-7 is one of the Xilinx 28nn FPGA families. It features a small form factor
package that reduces the power consumption of the Artix-7 family by half
compared to the Spartan-6 family.

PRX100 system block diagram:

Power Power Voltage 6 digits 7-
Interface Button Source JTAG HDMI segment decoders
Selection Gigabit

TFTLCD Interface | Video Chip 32k Serial Chipl| Ethernet Chip Ethernet

Download
Interface
USB-UART

USB Power
Supply and

Interface
Interface

ADV7511 | Oscillator | cp2102 Rl ER | BSOS

40 bits GPIO

FLASH

FPGA
2 SRAMs
EEPROM USB Mouse
Thermistor ART|X_ 7 16Mbit -

()
o
@©

A
=
9]
S

=

Interface

AT24C02 (Back) and

Potentiometer Audio Chip External 12C .
- 50M Oscillator Control Chip

WMB8978 Interface

GPIO Interface | GPIO Interface || 7 Push Buttons

Figure 1 PRX100 System Block Diagram

Keyboard

External A/D Interface

Audio Input

Audio output

Hardware resources:
e It can be powered by external 12V DC source or by “USB Power Supply
and Download Interface” . The latter also provides program download
functionality. Only one wire is to complete the power supply and download

functions;
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6 digits comment anode 7-segment decoders, through dynamic scanning
to achieve data display;

1 HDMI interface displaying color pictures or camera video;

1 chip 12C interface EEPROM chip, model AT24C02;

1 Gigabit Ethernet interface;

8 push buttons, 7 for programmable buttons, 1 for reset button;

1 photoresistor, through which it can simulate light control; 1 thermistor,
which can collect temperature or analog temperature alarm function; 1
potentiometer, which can simulate voltage change;

1 PCF8591 AD/DA conversion chip, reserved external interface, free input
and output;

Onboard 50MHz and 32.768kHz oscillators provide stable clock signals to
the development board;

8 switches;

8-bit LED light-emitting diodes;

1 128Mbit Flash chip;

4 GPIO external signal expansion interfaces, also the PMOD standard
interface;

A 40-pin GPIO expansion interface that provides a large amount of 1/0 for

developers to use freely;
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Two JTAG interfaces, one for the FPGA download debug interface and one

for the RISC-V CPU JTAG debug interface. Built-in RISC-V CPU software

debugger, no external RISC-V JTAG emulator required;

1 UART asynchronous serial interface;

2 SRAMs with a capacity of 16Mbit;

a pair of audio input and output interfaces;

1 PCIE interface;

4 USB interfaces, 2 for the mouse and keyboard interface, 2 for the
universal serial interface;

1 USB (USB-B) to UART interface for serial communication;

1 TFTLCD touch screen interface, which can realize the display and

operation of the touch screen;
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Note: Before using development board, you need to check the following
1) Power supply jumper J23. If you are using an external power supply
interface, use a jumper cap to connect the two jumpers "EXT 5V" and
"PWR 5V". If you are using the "CPU_TAG" interface to supply power,

please connect "USB 5V" and "PWR 5V". As shown below:

Figure 1.4 Power Selection Jumper J23

2) Part of the FPGA BANK voltage is determined by selection jumpers J9, J10.
Voltage of BANK34 and BANK35 in evelopment board, in order to adapt to
a variety of external signals, is adjustable power supply, specifically by two
common voltage options, 1.8V and 3.3V. Before the development board
works, please make sure that the jumpers of J9 and J10 are connected. By

default, you will be connected to 3.3V. As shown below:
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Figure 1.5 BANK Voltage Selection

3) The program download selection is jumper J6. The development board has
two kinds of program download methods, one is to use the external
downloader to connect to the JTAG interface to download; the other is to
use the provided USB cable to connect to the "CPU _TAG" interface to
download. J6 decides which way to use it. J6 1-2 connection is
downloaded using the JTAG interface, and connection 2-3 is downloaded

using the USB cable. As shown below:

Figure 1.6 Program Download Selection Jumper J6
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2. Basic Features

The schematics quoted in this article are intended to highlight the key points, and the
circuits that are not related to the theme (such as protection circuits or filter circuits) will be
eliminated. Please pay attention to that. For the source material, please refer to the attached
schematic.

1) FPGA
As mentioned above, this development board FPGA model is XC7A100T-

2FGG676I, which is the latest generation of high-performance FPGA of Xilinx.

Figure 2.1 FPGA Physical Picture

Device
Resource
XC7A100T-2FGGE76I

Logic Cells 101,440
Logic Units 63.400
Maximum NMumber of User I/Os 300
Maximum Operating Supply Voltage 1.05V
Minimum Operating Supply Voltage 0.95V
Number of Registers 126,800
Operating Temperature -40 to 100 °C
Pin Count 676
RAM Bits 4,976,640 Bit
Supplier Package FCBGA

Figure 2.2 Chip Resources

2) Power Supply Interface
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The development board has two power supply modes, one is for external 12V DC
power supply. (please use the power supply that comes with the development
board, do not use other specifications of the power supply to avoid damage to the

development board) Its power supply interface is as follows:

Figure 2.3 External Power Supply Interface

The second way is to use the USB cable to connect the "CPU_TAG" interface. See

Figure 2.4.

Figure 2.4 Internal Power Supply Interface

It should be noted that regardless of the power supply method, the power selection

jumper needs to be connected to the correct position. As shown below:

Figure 2.5 Power Supply Selection Jumpers

By the way to mention the power supply circuit of the development board
and the power supply of the FPGA. The external 12V power supply is converted to

a 5V power supply through the U19 power supply chip and connected to the pin 1
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of J23. The "PC_USB5V" power supply from the USB port is connected to the pin 3
of J23. With which of the two is connected to the 2nd pin, it powers the
development board. There is no problem when the two power supplies are

connected at the same time.

PWR_12V

= "
17 3 1 veagsvo
4
C:D = 2l
DC-005 l
= ——=C241 ——C242
GND 10uF/ 25V 0.1uF/25V 5 il
—e— IK
PC_USB5V : )
= 123 PBS
GND ;
3 N Ds3
Header 3 F [
GND
Vout=0.765Vx (1~R1/R2)
Ul0  TPS54327DDAR 127
2
81 vIN sw -2 - L 2
R444 C249 SRP3030T-3R3M - )
A 1 EN VBST 7 |1 3.3uH, SA, (5.7x5 2mm] = =
10K 1 9 = = ¥ )
100 0 IuF25V 5 4 > - E
e ™ 1
- > | VREGS_ 3 VFB J I 9 =
% % 4 Z | Sl 8 i
8 = 5. @ 2
5 5 = z
== R44%
72l = 267K %1% N R A i
GND GND  GND
GND

Figure 2.6 External Power Supply Schematics
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PC_USB5V

FB-220 0603 1A
1 2

L.22
R394 1K
e | I16
S 2 vane L
N7 T & ‘Btbs 2 PC UD N
5{ 7] h 3 PC UD P
innt’ (W] = D+ g
z Z GND
) m| USB_TYPEB
GND GND GND

Figure 2.7 USB Power Supply Interface Schematics

We can see that after the PB8 is turned on, the power supply is connected to
the VCC5VO0 level network of the development board, and then converted to the
1.0V (FPGA core voltage), 1.8V or 3.3V. Among them, 1.8V and 3.3V are the BANK
voltage of the FPGA. The two voltages are provided to meet the level standards of

various external signals. The conversion circuit is shown below.

VCC3V0
U17  RTS068A 125 22uH5.5A(5.7x5 2mm) VCC3V3
R433, 47K 3 1, 1 gy 2
7 Egm [Li 2] SRP5030T-2R2M )
- § | pVIN : gl 26
= [ S sviv 2 FB |2 R
= gRa3s 4] o7 Z (68K P2opFi6.3v
= SI0K - - c2y7 Ca3p
234 — —
——— - 22UF 22UF
10uF 25V
= —=—=C239 bR437
5 10uF/25V *15K
GND

Figure 2.8 Schematics of the 3.3V Power Supply
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Figure 2.9 Schematics of the 1.8V Power Supply
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Figure 2.10 Schematics 1.0V Power Supply

If we look at the power supply of the FPGA, we can see these kinds of voltages (to

highlight the topic, the screenshot skips the irrelevant circuit):

veeavs
L4 FB-220 0603 XA
T BARKO VCC3V3
L==1T
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L6  rB220 0603 28
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2421 veco 12 veco_1s (228
2518 1 vecon VCCo 16 =22
AL veco 12 veco 16 222
P26 VCCO_12 VCCO_16 Ti6
20 veco 12 VCCO 16 <
gg VCCOo_13 VCCo 33 T‘f?
126 | veco s VCCO 33 [
LI | 23 | yecoT13 VCCO 33—
b i % FB-220_0603_2A %gg veeo 13 veeo 33 ié;l
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XCTAI00T-2FGG6E761

Figure 2. 11 Schematics of the FPGA Power Supply 1
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S VCCINT  veeBATT 0 —3H T
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Figure 2.12 Schematics of the FPGA Power Supply 2

In Figure 2.11, 2.12, VCCO 0, VCCO _12, VCCO _ 13 and other pins are the BANK
power pins of the FPGA. VCCINT is the core power pin of the FPGA (the other
power supply parts of the FPGA are not listed. For more details, please refer to the

full version schematics).

3) Segment Display Decoders

-~
9 “oomm 4o =

>
<
|
o
B
(=]
O
L
n

Figure 3.1 Segment Decoders

One type of digital tube is a semiconductor light-emitting device. The
segment decoder can be divided into a seven-segment decoder and an eight-
segment decoder. The difference is that the eight-segment decoder has one more
unit for displaying the decimal point, the basic unit is a light-emitting diode. The

segment structure of the decoder is shown below:
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Figure 3.2 Segment Decoder Structure

We use common anode decoders. That is, the anodes of the LEDs are

connected.

+3.3V

Figure 3.3 Schematics of Common Anode Decoders

To illuminate a segment of an 8-segment decoder, the level of the
corresponding pin needs to be pulled low; when the pin is set high, the
corresponding field will not light. This development board uses a 6-in-one eight-

segment decoder. The schematics is shown below:
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Figure 3.4 Schematic of Decoders

The six-in-one decoder is a dynamic display. Due to the persistence of human
vision and the afterglow effect of the LED, although the decoders are not lit at the
same time, if the scanning speed is fast enough, the impression of human eyes is a
group of stable display data, no flickering can be noticed. The same segments of
the six-in-one decoders are connected, a total of eight pins, and with six control
signal pins, a total of 14 pins, as shown in Figure 3.4. Among them SEG _PA,
SEG_PB, SEG_PC, SEG_PD, SEG_PE, SEG_PF, SEG PG, SEG_DP correspond to the A,

B, C, D, E, F, G, DP of decoder; SEG 3V3 D [0..5] are six control pins of the
decoders, which are also active low. When the control pin is low, the
corresponding decoder is powered, so that the LED can be lit.

Pin assignments of display decoders

SEG PA K26 Segment A
SEG PB M20 Segment B
SEG PC L20 Segment C
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SEG PD
SEG PE
SEG PF
SEG PG
SEG DP
SEG_3V3_DO
SEG_3V3_D1
SEG_3V3_D2
SEG_3V3_D3
SEG_3V3_D4
SEG_3V3_D5

4) HDMI Interface

N21
N22
P21
P23
P24
R16
R17
N18
K25
R25
T24

Segment D
Segment E
Segment F
Segment G
Segment DP
Decoder 1(from right)
Decoder 2(from right)
Decoder 3(from right)
Decoder 4(from right)
Decoder 5(from right)
( )

Decoder 6(from right

Image display processing has always been the focus of FPGA research. At

present, the image display mode is also constantly developing. The image display

interface is also gradually transitioning from the old VGA interface to the new DVI

or HDMI interface. HDMI is the abbreviation of High Definition Multimedia

Interface. It is a digital video/audio interface technology, which is a dedicated

digital interface for image transmission. It can transmit audio and video signals at

the same time. The highest data transmission speed is 48Gbps (version 2.1).

The ADV7511 is a chip that converts VGA timing to HDMI timing. For details,

see the related chip manual. Among them, ADV7511_Programming_Guide and

ADV7511_Hardware Users_Guide are the most important. You can configure the

registers of ADV7511 by viewing this document.
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HDMI pin assignment

Signal Name FPGA Pin

HDMI- INT E18
HDMI- SCL R20
HDMI-SDA R21
HDMI-VSYNC A25
HDMI-HSYNC C24
HDMI-CLK B19
HDMI-HPD H16
HDMI-D35 F15
HDMI-D34 El6
HDMI-D33 D16
HDMI-D32 G17
HDMI-D31 E17
HDMI-D30 F17
HDMI-D29 C17
HDMI-D28 Al7
HDMI-D23 B17
HDMI-D22 C18
HDMI-D21 Al18
HDMI-D20 D18
HDMI-D19 D20
HDMI-D18 Al19
HDMI-D17 B20
HDMI-D16 A20
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HDMI-D11 B21
HDMI-D10 C21
HDMI-D9 A22
HDMI-D8 B22
HDMI-D7 C22
HDMI-D6 A23
HDMI-D5 D21
HDMI-D4 B24
HDMI-DE A24

HDMI-SPDIF B25
HDMI-1250 B26
HDMI-12S1 D24
HDMI-1252 C26
HDMI-12S3 E21
HDMI-SCLK E22
HDMI-LRCLK F19

5) EEPROM AT24C02

EEPROM is generally used in the instrumentation design. It is often used as a
storage for some parameters. Data is not lost when power is off, and it is easy to
operate. It is an ideal storage device.

The development board contains an EEPROM, model AT24C02, with a capacity
of 2kbit (256*8bit), consisting of a 256-byte block that communicates over the IIC
bus. The onboard EEPROM is designed to learn how the 1IC bus communicates.

See Figure 5.1 for the schematics.
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AT24C0ZN-108U-2.7

Figure 5.1 Schematics of EEPROM

This chip is located on the back of the development board, Figure 5.2 is the

physical picture.

Figure 5.2 Physical Picture of EEPROM

EEPROM pin assignment

Signal Name FPGA Pin

SDA R21
SCL R20

6) Gigabit Ethernet Interface

Ethernet is currently the most commonly used data communication method.
Ethernet is getting faster and faster from the initial 10Mb/s to the later T00Mb/s,
and to 1000Mb/s now.
The development board is equipped with an RTL8211E Gigabit Ethernet chip. The
TL8211E is a highly integrated network receiving PHY chip from Realtek. It is

compliant with 10Base-T, 100Base-TX and 1000Base-T IEEE802.3 standards. It can
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transmit network data via CAT 5 UTP cable and CAT 3 UTP cable. It belongs to the
physical layer in network communication and is used for data communication
between MAC and PHY. Mainly used in network interface adapters, network hubs,
gateways and some embedded devices.

The main features of the RTL8211E include:

Meets 1000Base-T IEEE802.3ab standard

e Compliant with 100Base-TX IEEE802.3u standard

e Compliant with 10Base-T IEEE802.3 standard

e Support IEEE 802.3 RGMI!I interface

e Support IEEE 802.3 GMII, Mll interface, only RTL8211EG support
e Support for Wake-on-LAN

e Support for interrupt function

e Support crossover detection and auto-correction

e Support half-duplex, full-duplex operation

¢ 1000 MHz communication CAT 5 network cable can reach 100m
e RGMIl interface supports 3.3V, 2.5V, 1.8V, 1.5V signals

LED indications for three network states are available

See below for the schematics.
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Figure 6.1 Schematics of Gigabit Ethernet Chip

Figure 6.2 Gigabit Ethernet Physical Picture

Gigabit ethernet pin assignment

Signal Name FPGA Pin

RGO_RXCTL M14
RGO_RXDO L14
RGO_RXD1 K15
RGO_RXD2 J14
RGO_RXD3 J15
RGO_RXCK K21
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RGO_TXCK
RGO_TXDO
RGO_TXD1
RGO_TXD2
RGO_TXD3
RGO_TXCTL
NPHY_MDC
NPNY_MDIO

7) Push Button

J16
K16
K17
K18
H19
G20
F22
J20

The development board has 8 push buttons, 7 of which are programmable

buttons and 1 is for system reset. The default is set high and can be pressed low.

Schematics is shown in Figure 7.1.
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Figure 7.1 Schematics of Push Buttons
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Figure 7.2 Push Button Physical Picture
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Push button pin assignment

Signal Name FPGA Pin

MENU M4
up L4
RETURN L5
LEFT K5
OK R1
RIGHT P1
DOWN R7

8) AD/DA Thermistor, Photoresistor and Potentiometer

The PCF8591 chip is a monolithically integrated, individually powered, low
power consuming, 8-bit CMOS data acquisition device. It has 4 analog inputs, 1
analog output, and 1 serial 12C bus interface. The three address pins A0, A1 and
A2 of PCF8591 can be used for hardware address programming (the three
addresses on the development board are connected to GND, that is, the device
address is 7'B1001000), allowing access on the same 12C bus. PCF8591 devices
without additional hardware. The address, control, and data signals input and
output on the PCF8591 device are serially transmitted over a two-wire

bidirectional 12C bus. Chip features of PCF8591:

Operating voltage range 2.5V-6V

Low standby current

Serial input/output via 12C bus

I2C address selection by 3 hardware address pins
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Max sampling rate given by 12C bus speed

4 analog inputs configurable as single ended or differential inputs

Auto-incremented channel selection

Analog voltage ranges from VSS to VDD

On-chip track and hold circuit

8-bit successive approximation A/D conversion

Multiplying DAC with one analog output

The schematics is shown in Figure 8.1 (to make the theme clearer, the figure has

been modified for the design drawings):

vcc

47K

R115

VCC3V3

2

Figure 8.2 PCF8591 Physical Picture

3V3 VCC3V3 VCC3V3 VCC3V3
|
= R118 R119
L 1K 1K
. - GND | GND |
I~ 16 [+ 15 PCF AOUT LRI120 R121
14 V,DD AQUT light_res thermal_res
L—— VREF oo
1 PCF AINO
11 A NGy PCF_AINI
—= 08C AIN1 BE PCF AIND
AINZ- =7 PCE_AINS
ADDA [2C_SDA 9
SDA AIN3 po——
il
ADDA I2C_SCL 0. ] el
> A0 a
6 w2
7] AL %8 12 PCF_AOUT
e — e e
A2 =< EXT S A
PCF8591T __ (_J - | ]
GND GND

J4

e P

Header 3
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Figure 8.3 Thermistor, Photoresistor, and Potentiometer

When using a potentiometer, connect J22 with a jumper cap. When using the
thermistor, connect J24. When using a photoresistor, connect J21.

PCF8591 pin assignment

Signal Name FPGA Pin

ADDA _12C_SAD C19
ADDA [2C_SCL E20

9) Toggle Switch
The 8-bit toggle switch is onboard, and the FPGA pin gets high when the toggle

switch is turned on. The schematics is shown as follows:
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VCC_BANK34
[l
3 R344 22 GPIO DIP_SWOD
:
2 swo 2 :
£ a—
SS12F44
3 R346 22 GPIO DIP SW1
] swi_2 o
oL
SS12F44
3 R347 22  GPIO DIP SW2
] sw2 2 A~
F—_—
SS12F44
3 R348 22 GPIO DIP SW3
) swi 2 A
aLs
SS12F44
3 R340 22  GPIO DIP SW4
] SWi 2
e
SS12F44
3 R350 22 GPIO DIP SW5
] SWS 2
oL
SS12F44
3 R351 22 GPIO DIP SW§
| SW6 2
1..
§S12F44
3 R352 22 GPIO DIP SW7
swi 2 A
i
SS512F44 o R353 R354 R335 :ijﬁ R357 R358 R 350 R360
- 47K 47K 47K P4TK S4TK F4TK B4R K
GND

Figure 9.2 Toggle Switches Physical Picture

Toggle switches pin assignment

Signal Name FPGA Pin

SWO0
SW1
SW2
SW3
SW4
SW5
SW6
SW7

N8
M5
P4
N4
U6
us
RS
P8
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10) LED

The development board has eight LEDs. When the pin is low, the LED emits

light, and when it is high, the LED does not emit light. The schematic is shown in

Figure 10.1.
VCC3v3 V4
RS9, ,, 1S0R LED7 »GR_EEN LED?
R90,,, 180R LED6 »GREEN LED6
RO, 1S0R LEDS »GREEN LEDS
ol
R92,,, 1S0R LED4 »GREEN LED4
R93,,, 180R LED3 »GREEN LED3
R94, ., 1S0R LED2 »GREEN LED2
R9S,,, 1S0R LED1 »GREEN LEDI1
R96,,, 180R LEDO N GREEN LEDO

Figure 10.1 Schematics of LED

[Eer) 7] [Fe) (xex) [Fe) (rey) [Fa) [Fa)
Figure 10.2 LED Physical Picture

LED pin assignment

Signal Name FPGA Pin

LEDO N17
LED1 M19
LED2 P16
LED3 N16
LED4 N19
LED5S P19
LEDG6 N24
LED7Y N23
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11) Configuration Chip FLASH
The N25Q128A is a serial FLASH chip with a capacity of 128Mbit, which is
more than enough for storing programs in the FPGA. Figure 11.1 shows the

N25Q128A in the schematics.

VCC3V3 VCC3V3 VCCivs
R115 :Rllij
47K r 4. TK R117
0603 0603 47K
Us 0603
SPI CS N 118 . 33R 1 _— - 8
SPI SO R110 7V 33R 2 g’g % 7 R120 ., 33R SPI HOLD
SPI WP N 2121 T 33R 3 = 6 122 CU33R SPI SCLK
rm| U Pl g TREREET SPI IO
GND S 23,
N25QI128A13BSE4OF

= MX25L12833FM2
GND N25QI128A13BSE40F

Figure 11.1 Schematics of FLASH

Figure 11.2 FLASH Physical Picture

12) GPIO (PMOD) Expansion Interface

The development board has four GPIO interfaces and is also a standard PMOD
interface. The P1 and P2 interfaces each contain 6 standard IO pins of PFGA

resources, 2 GND signals, and 2 adjustable power signals. The P3 and P4 interfaces
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contain 4 pairs of LVDS signals, which can also be used as 8 standard 10s; 2 GND

signals, and 2 adjustable power signals. It can be used with the BD5640-PMOD

camera sub-board or the BD9226 high-speed AD sub-board. The daughter boards

are available at the official online store. The schematics is as follows:

Pl P2
107 R29 22 1 7 | R30 22 102 1024 R33 22 T o | R34 221025
106 R31 3 2 g B2 37103 TO28__R37 27 ) g [EoB 771076
04___R35 77 3 o | F36 32105 1027 R4l 27 3 o R 571031
77 5 73 i)
100 R39 WEE] 1 10 R40 22 101 1030 R43 22 1 10 R44 iz 1029
5011 5011
J—— 6 12 J_— J_— 6 12 J_—
GND Header 6X2A | GND VCC_PMODI12 GND Header 6X2A | GND VCC_PMODI12
P4 P3
1010 P =C= R4AT7 22 1 7 R 22 == 1012 P 1016 P =0= R4S 22 1 7 | R 22 =C= 1020 P
TO10_N A= R51 32 » g E3Z 70 AC= 012N __1016_N A= R49 22 5 g [R50 72 AC= 1020 N
08 P _=_= R55 23 5 o | K56 22 == 1014 P T022 P == R53 22 ;o [ B 72 == 013 P
108 N o R50 "0 22 1 10 K60 VT A= 04N 1022 N = R51 3 o RSB e = O8N
5011 5011
[ 5 il i 6 12 .
GND VCC_PMOD34 GND Header 6X GND VCC_PMOD34

12
GND Header 632A

Figure 12.1 Schematics of GPIO

Figure 12.3 GPI0 Interface

with BD5640 Camera Daughter Board

32/ 53



FII-PRX100 Hardware Configuration
. .
Fraser Innovation Inc o

mm

>
L—_-S

Figure 12.4 GPI0 Interface with BD9226 High—-speed AD Daughter Board

GPIO pin assignment

P1-1 V21 Standard 10
P1-2 V22 Standard 10
P1-3 V23 Standard 10
P1-4 u24 Standard 10
P1-5 GND

P1-6 VCC-jumper J18
P1-7 AA22 Standard 10
P1-8 AA23 Standard 10
P1-9 W23 Standard 10
P1-10 V24 Standard 10
P1-11 GND
P1-12 VCC-jumper J18
P2-1 u19 Standard 10
P2-2 u14 Standard 10
P2-3 U16 Standard 10
P2-4 V16 Standard 10
P2-5 GND

P2-6 VCC-jumper J18
P2-7 T15 Standard 10
P2-8 u15 Standard 10
P2-9 V17 Standard 10
P2-10 V14 Standard 10
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P2-11 GND
P2-12 VCC-jumper J18
P3-1 J6 LVDS1-P
P3-2 J5 LVDS1-N
P3-3 K7 LVDS2-P
P3-4 K6 LVDS2-N
P3-5 GND
P3-6 VCC-jumper J19
P3-7 L8 LVDS3-P
P3-8 K8 LVDS3-N
P3-9 G5 LVDS4-P
P3-10 F5 LVDS4-N
P3-11 GND
P3-12 VCC-jumper J19

P4-1 H8 LVDS5-P
P4-2 G8 LVDS5-N
P4-3 E6 LVDS6-P
P4-4 D6 LVDS6-N
P4-5 GND

P4-6 VCC-jumper J19
P4-7 H7 LVDS7-P
P4-8 G7 LVDS7-N
P4-9 F8 LVDS8-P
P4-10 F7 LVDS8-N
P4-11 GND
P4-12 VCC-jumper J19

13) JTAG Interface

The development board provides two JTAG interfaces, two programming

download modes, which are selected by an SN74CBTLV3257 multiplexer when
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downloading the FPGA program. The selection pin of the SN74CBTLV3257 is

connected to the J6 jumper. The JTAG schematics is shown in Figure 13.1:

VCELIV3
c17 VCEsVo
” s c18
B 16
0.1uF/25V F TMS CS 3 vce I—I
7] TMS EXT R | ] 0.1uF
— 1 2 — 060, 1
5 9 TVS EXT F TCK SK Al [ ) = -
6 }I%l({) F})(Cll' TCK EXT 15 va : 1['?1}2 N VCC3V3
J 4 DI EXT F TDO MISO B Tho
9 = TDO EXT 113 e 2 | TDI
—— 11 12— - 1C YD |—= -
5 " FPGA INIT B J R97 OR, FPGA INIT B 1
F_TDI MOSI L S __Roo 2
TTAGI TDI EXT 3 2 |5 1008 3
L up - E
CON_7X2_200_HDR
il I SNTACBTLV3257DR R102
= E_nSRST R9S R 470R
GND = =
GND GND
VCC3V3 ==
15 GND
1
3 CK_EXT
1 DO _EXT
5 DI EXT
¢ NS EXT
Header 6
GND

Figure 13.1 Schematics of JTAG Interface

EXT JTAG [

J6:1-2=EXT
2-3=INT

Figure 13.2 JTAG Interface Physical Picture

JTAG pin assignment

Signal Name FPGA Pin

TCK H12(TCK)
GND
TDO J10(TDO)
vCC
T™MS H11(TMS)
DI H10(TDI)

The second JTAG interface is "CPU_TAG", which downloads the program for the

RISC-V CPU. The physical picture and pin assignments are as follows:
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Figure 13.3 RISC-V Download Interface Physical Picture

RISC-V download interface pin assignment

Signal Name FPGA Pin

CPU_TTDO L24
CPU_TSRST n L25
CPU_TRST_n M24
CPU_TRTCK M25
CPU_TTDI L22
CPU_TTMS L23
CPU_TTCK M21

14) UART Interface

A USB-B interface and a CP2102 chip are onboard for serial data
communication.

The CP2102 features a high level of integration with a USB 2.0 full-speed
function controller, USB transceiver, oscillator, EEPROM, and asynchronous serial
data bus (UART) to support modem full-featured signals without the need for any
external USB devices. Its characteristics are as follows

Integrated USB transceiver; no external resistors required

Integrated clock; no external oscillator required

On-chip power-on reset circuit

On-chip voltage regulator can output 3.3V voltage
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e USB Specification 2.0 compliant

e USB suspend states supported via SUSPEND pins

e Asynchronous serial data bus is compatible with all handshake and
modulation regulator interface signals

e Supported data formats are data bit 8, stop bit 1, 2 and check digit

e Intrinsic more than 512-byte receive buffer and 512-byte transmit
buffer

e Hardware or X-On/X-Off handshaking supported

GND
ar al GND
i o %4 DCD Ne ko
- = D2 “Hw Ne -
= L4 7T ; e ol e
g s DP I[, ,|l6DP =go 2R DRp s NI N
> DN 2 ) ¢[SDN =Z=rio "R DRN = 5 Lo |
8 a1 em| 2 R o ik NC Mgt
Z VBUS 3 oc Uspsy  USBLVCC3VI—S— e H&
= RCLAMPGS22PTCT L
= PC_USBSV 1 : 22
N FB-220_0603_1A o cafer
e (p——— T USB_yCesvs =17 EFREEL
L1
R12 R11
510R
47K
USB2UART RST

Cs

otuf W
0603 NACREEN
GND

Figure 14.1 UART Schematics
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Figure 14.2 USB-B Interface a;d CP2102 Chip Physical Picture

UART pin assignment

Signal Name FPGA Pin

TX L17
RX L18

15) SRAM

SRAM (Static Random-Access Memory) is a type of random-access memory.
The "static" means that if the memory is kept energized, the data stored therein
can be kept constant. In contrast, data stored in dynamic random-access memory
(DRAM) needs to be updated periodically. However, when the power supply is
stopped, the data stored in the SRAM will disappear (called volatile memory),
which is different from the ROM or flash memory that can store data after the
power is turned off. The development board has two Super SRAMs, which are
connected in parallel to a 32-bit data interface. The maximum access space is up
to 2M bytes, IS6TWV51216 (2 pieces) 512K x 32bit. The design schematics is as

follows:
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Figure 15.1 Schematics of SRAMO
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Figure 15.2 Schematics of SRAM1
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Figure 15.3 SRAM Physical Picture

SRAM pin assignment

Signal Name FPGA Pin

SRAMO_CE_N F25
SRAMO_OE_N H23
SRAMO_WE_N L19
SRAMO_UB_N H24
SRAMO_LB_N G26
SRAMO_IO0 uz21
SRAMO_IO1 Uz25
SRAMO_IO2 W26
SRAMO_IO3 Y26
SRAMO_IO4 AA25
SRAMO_IO5 AB26
SRAMO_IO6 AA24
SRAMO_IO7 AB24
SRAMO_IO8 AC24
SRAMO_IO9 AC26
SRAMO_IO10 AB25
SRAMO_IO11 Y23
SRAMO_IO12 Y25
SRAMO_IO13 W25
SRAMO_IO14 V26
SRAMO_IO15 U26
SRAMO_AO/SRAM1_AO0 E26
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SRAMO_A1/SRAM1_Al
SRAMO_A2/SRAM1_A2
SRAMO_A3/SRAM1_A3
SRAMO_A4/SRAM1_A4
SRAMO_A5/SRAM1_A5
SRAMO_AG6/SRAM1_A6
SRAMO_A7/SRAM1_A7
SRAMO_A8/SRAM1_A8
SRAMO_A9/SRAM1_A9
SRAMO_A10/SRAM1_A10
SRAMO_A11/SRAM1_A11l
SRAMO_A12/SRAM1_A12
SRAMO_A13/SRAM1_A13
SRAMO_A14/SRAM1_A14
SRAMO_A15/SRAM1_A15
SRAMO_A16/SRAM1_A16
SRAMO_A17/SRAM1_A17
SRAMO_A18/SRAM1_A18
CE_N_SRAM1
OE_N_SRAM1
WE_N_SRAM1
UB_N_SRAM1
LB_N_SRAM1
SRAM1_100
SRAM1_|01
SRAM1_102
SRAM1_103
SRAM1_|04
SRAM1_105
SRAM1_106
SRAM1_IO7

E25
D26
D25
G22
H18
M15
M16
L15
K23
125
K22
H26
126
124
G25
G24
)21
123
E23
F23
)18
F24
K20
T14
T17
W18
u17
V18
T18
W19
T19
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SRAM1_108 W21
SRAM1_109 Y22
SRAM1_1010 v21
SRAM1_|011 U20
SRAM1_1012 720
SRAM1_1013 W20
SRAM1_1014 Y20
SRAM1_1015 V19
16) Audio

There is a piece WM8978 onboard, which is a stereo multimedia digital signal
codec with speaker driver. The WM8978 is a low power, high quality stereo
multimedia digital signal codec. It is mainly used in portable applications such as
digital cameras and portable digital camcorders. It combines stereo differential
microphone preamplifiers with speakers, headphones and differential, stereo line
output drivers to reduce the external components necessary for the application,
such as advanced on-chip digital signal processing function with separate
microphone or headphone amplifiers, including a 5-band equaliser, a mixed signal
Automatic Level Control for the microphone or line input through the ADC as well
as a purely digital limiter function for record or playback. The WM8978 digjital
audio interface can operate as a master or a slave. An internal PLL can generate all
required audio clocks for the CODEC from common reference clock frequencies.

The design schematic is as follows
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Figure 16.1 Schematics of Audio

Figure 16.2 Audio Interface and Chip Physical Picture

Pin assignment

Signal Name FPGA Pin

WM_LRC
WM_BCLK
WM_ADCDAT
WM_DACDAT
WM_MCLK
WM_SCLK
WM_SDIN

17) USB Keyboard and Mouse Interface

H15
F18
G19
F20
H17
R20
R21
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CH9350L is a USB keyboard and mouse to serial communication control chip.

Combined with the simple and easy-to-use features of the asynchronous serial

port, the USB communication mode between the USB keyboard, the mouse and

the FPGA are extended to the asynchronous serial port (UART), which facilitates

data integration with audio, video and other signals.

CH9350L features:

Support 12Mbps full speed USB transmission and 1.5Mbps low speed USB

transmission, compatible with USBV2.0

The upper-end USB port complies with the standard HD-type protocol and

does not require additional driver installation. It supports Windows, Linux,

MAG and other operating systems with built-in HD device drivers.
The same chip can be configured as the host computer mode and the
client computer mode, respectively connected to USB-Host and USB
keyboard and mouse in the same mode to configure different working
states, suitable for a variety of applications.

Support USB keyboard and mouse in the BIOS interface, support
multimedia function keys, support different resolution USB mouse
Support various brands of USB keyboard and mouse, USB wireless
keyboard and mouse, USB to PS2 line, USB scanner, etc.

The host and client terminals support hot swap

Provides a transmit status pin to support 485 communication

The serial port supports the 300000/115200/57600/38400 serial
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communication baud rate.
e Built-in oscillator and power-on reset circuit, the peripheral circuit is simple.

e Support 5V, 3.3V power supply voltage

VCC3V3 VCC3V3

i
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o 2|
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m
3 we 2 - R299
Veeavs £1a | NS 7 1R
15 367
15, 3 on (A5 7" cHo3so SEL
“|eale=]|= | —i X0 NC [ N[ RS IEE S,
slslzl8 ool VSS/GND NC B <
EERIR 3 [ 2] Ne VDD33
ERER SR I CHO350 1075 il NC VINS [— Jveesve
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CHO350 10424 | 100 BAUD] gl CHO3S0 BAUD 1 V0 \yccays
=
5ao o
LERRaZazoooo R
s ZERRESRAZZZ2 VCCsvo
F2 2 F1
mr“ r‘%"%;%é:-‘é;'\%:gmﬁ
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Shield 1EEEEE
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Figure 17.1 Schematics of USB Keyboard and Mouse

npan | ¢

Figure 17.2 USB Interface Physical Picture

Pin assignment

Signal Name FPGA Pin

CH9350_RST M17
CH9350_RXD H21
CH9350_TXD H22

45 / 53



FII-PRX100 Hardware Configuration
. a
Fraser Innovation Inc o

18) TFT LCD Interface

The development board reserves a TFTLCD touch display interface, and the
signal is connected. Adaptable to 3.5 inches touch LCD module TFT LCD screen
320X480. Interface and matching LCD screen (LCD screen available in official

online store), as shown below:

Figure 18.2 3.5” LCD Touch Display

Pin assignment

Pin 1 H14 CS
Pin 2 B26 RS
Pin 3 D24 WR
Pin 4 C26 RD
Pin 5 E21 RST
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Pin 6
Pin7
Pin 8
Pin 9
Pin 10
Pin 11
Pin 12
Pin 13
Pin 14
Pin 15
Pin 16
Pin 17
Pin 18
Pin 19
Pin 20
Pin 21
Pin 22
Pin 23
Pin 24
Pin 25
Pin 26
Pin 27
Pin 28
Pin 29
Pin 30
Pin 31
Pin 32
Pin 33
Pin 34
Pin 35
Pin 36

uUz1
uz25
W26
Y26
AA25
AB26
AA24
AB24
AC24
AC26
AB25
Y23
Y25
W25
V26
U26

T14

T17
W18
ul7z
V18
G15
W19

DBO
DB1
DB2
DB3
DB4
DB5
DB6
DBY
DB8
DB9
DB10
DB11
DB12
DB13
DB14
DB15
GND
BL
VCC3V3
VDD3V3
GND
GND
BL_VDD
MISO
T_MOSI
T_PEN
T_BUSY
TCS
T _CLK
G_PAD
G_PAD
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19) 40-pin Extended GPIO Interface
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Figure 19.1 Extended GPI0 Interface Physical Picture

Pin assignment

Pin 1 H9 GPIO_0
Pin 2 18 GPIO_1
Pin 3 A5 GPIO_2
Pin 4 G9 GPIO_3
Pin 5 B5 GPIO_4
Pin 6 A4 GPIO_5
Pin 7 A3 GPIO_6
Pin 8 B4 GPIO_7
Pin 9 B2 GPIO_8
Pin 10 A2 GPIO_9
Pin 11 F4 GPIO_10
Pin 12 D5 GPIO_11
Pin 13 G6 GPIO_12
Pin 14 c4 GPIO_13
Pin 15 H4 GPIO_14
Pin 16 D4 GPIO_15
Pin 17 14 GPIO_16
Pin 18 E3 GPIO_17
Pin 19 E5 GPIO_18
Pin 20 C2 GPIO_19
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Pin 21 D3 GPIO_20
Pin 22 C3 GPIO_21
Pin 23 H6 GPIO_22
Pin 24 B1 GPIO_23
Pin 25 F3 GPIO_24
Pin 26 c1 GPIO_25
Pin 27 D1 GPIO_26
Pin 28 E2 GPIO_27
Pin 29 F2 GPIO_28
Pin 30 F1 GPIO_29
Pin 31 G4 GPIO_30
Pin 32 G2 GPIO_31
Pin 33 Gl GPIO_32
Pin 34 H3 GPIO_33
Pin 35 K7 1022_P
Pin 36 K6 1022_N
Pin 37 GND
Pin 38 GND
Pin 39 VCC3V3
Pin 40 VCC3V3

20) High Speed Bus Connector

PCl-Express (Peripheral Component Interconnect Express) connector is used
here. It is not related to the PCIE bus standard. The main advantage is the high data
transfer rate. The onboard PCIE connector can be used with the BD5640 camera

daughter board, which is available at the official online store.
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Pin assignment
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Figure 20.2 BD5640 Daughter Board

Signal Name FPGA Pi

Al
A2
A3
Ad
A5
A6
A7
A8
A9
Al10
All
Al12
Al3
Al4
Al5
Al6
Al7
Al8
Al19
A20
A21

H2
H1
J3
K3

N3
N2

M2
L2

N7

12V
12V
GND
JTAG2/TCK
JTAG3/TDI
JTAG4/TDO
JTAG5/TMS
3.3V
3.3V
PERST
GND
REFCLK+
REFCLK-
GND
PERPO
PERNO
GND
RESERVED
GND
PERp2
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A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
Bl
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30

N6

5
RS

T4
T3

R6

R3
P3

K2

L3

K1
1

N1
M1

M7
L7

uz2
Ul

P5

PERN2
GND
GND

PERp3

PERN3
GND
GND

PERp3

PERN3
GND

RESERVED
12V
12V
12V
GND
SMCLK
SMDAT
GND
3.3V
JTAG1/TRST#
3.3Vaux
WAKE#
RESERVED
GND

PETpO

PETNO
GND

PRSNT#?2
GND

PETpl

PETNn1
GND
GND

PETp2

PETNn2
GND
GND

PETp3

PETNn3
GND

RESERVED
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B31
B32

P6

PRSNT#2
GND
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