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The QMTech® XC7A35T SDRAM Development Kit uses Xilinx Artix®-7 devices to demonstrate the highest
performance-per-watt fabric, transceiver line rates, DSP processing, and AMS integration in a cost-
optimized FPGA. Featuring the MicroBlaze™ soft processor and 1,066Mb/s DDR3 support, the family is the

best value for a variety of cost and power-sensitive applications including software-defined radio, machine
vision cameras, and low-end wireless backhaul.

QM_XC7A35T_SDRAM Daughter Board(User Manual)


https://www.xilinx.com/products/design-tools/microblaze.html
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1. QM_XC7A35T_SDRAM DB Introduction

11 Kit Overview

QM_XC7A35T_SDRAM Daughter Board provides several user interfaces to meet different customer
needs. Below section lists the detailed info of these user interfaces:

» USB to UART Serial Port, by using Silicon Labs’ CP2102-GMR chip.
»  24bit(RGB888) VGA display interface, by using Analog Device’s ADV7123-KSTZ140 j
»  High speed USB 2.0 peripheral controller, by using Cypress’ CY7C68013A-56LTXC ;

» Reserved CMOS/CCD camera interface, by using 18pin female header; s

»  Extended 40 pin male header to provide 34 user 10s, which could be used to \;n ct,customized
modules, e.g. ADC/DAC module, Ethernet module, Audio module; v

1.2 Daughter Board Top View
Below figure shows the daughter board of QM_XC7A35T_SDRAM lo . The daughter board’s
s i

dimension is 81.28mm x 108.71mm. All the functional chips’ pow; cted from the 64P female

connector, detailed connection refer to the hardware scheTatll. CY7068013, USB

2.0 HS

ADV7123, 24bit
VGA

. [E-3Re5
b - [:ZIRee
18 e [-s]RS
MN1

CP2102, USB to
Serial Port

Electrostatic
sensitive
device

CMOS Camera

Interface
40Pin Header
Y for User I0s

4

Figure 1-1. Top View of QM_XC7A35T_SDRAM Daughter Board
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Experiment (1): USB to Serial Port

The CP2102-GMR is a USB 2.0 to serial port bridge chip designed by Silicon Labs. The CP2102-GMR
includes a USB 2.0 full-speed function controller, USB transceiver, oscillator, UART and eliminates the
need for other external USB components are required for development. Below figure shows the hardware

design of CP2102-GMR on the QM_XC7A35T_SDRAM daughter board.
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All the test examples are developed in the Xilinx Vivado 2016.4 environment. Open the CP2102 test
project located in this release folder: /Software/Test06_project_usb_uart. Below figure shows the example

project of uart_top:

' ush_uart - Einn/Artx-T/Werkspace. DORY/Test08 project tsb, uartjush, usrtiush uartapr] - Vivado 2016.4

- o x

Bile Bt Pl Dels i Ly e Hip Q- Guich heewss
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Praject Numnger - bt 7 X
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Seuras File Fropersins ToDex
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Figure 2-2. C

In this example project, the default com
1 stop bit. If users want to test other c

30 LY

4

- v
&%ﬂlcaﬂon Test Example
icatio rameters are: 9600bps, 8 data bit, No Parity Check,

ti rameters, change the source code accordingly.

P2102

= uart_rx_path v |. uart_top.vml B uwart_tx_path le
1

=] uan_rx_path.vﬂl. wart_top vid [ vart_tx_path vE3

‘timescale ln= f lp=
3 module uart_rx_path(
4 input clk i,
& input wart_rx i,
[
7 output [7:0] uwart_rx data o,
a8 output wart rx done,
k] output baud bps_thk f/for simmlation
10 )i
11
12 parameter [17:0] BAUD DIV //EARER S, 9600bps, 50Mhz/9600=5208
13 parameter [.2:0] BAUD DIV CAP /FIEERTEE R A, 50Mnz/9600/2=2604
14 —
15 reg [12:0] baud div=0; [rERERE TR
16 reg baud bps=0; [EREFARET
17 reg bps_start=0; [FERERERE
18 always@ (posedge clk i)
15 begin
— 20 if (baud div==BAUD DIV CAF) [ EERET ST EEE AR, FERFE Spaud bps
A Ve i
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1 [timescale ins / 1ps

3 module uart_tx path(

q input clk_i,

H

3 input [7:0] uwart_tx_data_i, /IFERIESTE

7 input uart_tx_en i, /P EERIEERES

E output uart_tx_o

10 I

11

12 parameter BAUD DIV = 1B ER . seoobps, SoMnz/seco=szos, EARETE
13 parameter BAUD DIV CAP = 13 /AR EN B R ERF S, soMnz/e600/2=2604, HIFEFA
12

15 — -

16 reg baud bps=0: /EREREAES, BER i

17 (* MRREDEBUG = "TRUE" *)reg [9:0] send data=l0'bllll111111; IERIEFREETERE, BB E S B E S nicEREES
18 (* MARKDEBUG = "TRUE" #)reg [3:0] bit_num="; 11 AR BT HE

19 reg uart_send flag=0: //ﬁﬁﬁﬁﬁﬁﬁ o

z0 reg uart_tx_o_r=: RIS S R, MRS AS

21
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After the CP2102 communication test project correctly synthesized, implemented and generated bit file,
users could use Xilinx program tool to program the generated bit file into FPGA. Below image shows the
FPGA program status with program tool.
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Figure 2¢3. Program the FPGA

The CP2102 example test project’s maindunctionality is performing an UART loopback communication.
The FPGA program will send the received UART data,back to the PC. Below figure shows user
employees some PC based UART teSst tool'to send data to FPGA: http://www.cmsoft.cn QQ:10865600.
After a short while the PC UART test tool'will‘receive the same data stream from FPGA, which means the
CP2102 loopback test program.is running correctly.
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Figure 2-4. UART Loopback Test
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3. Experiment (2): VGA Display

The ADV7123 is a triple high speed, digital-to-analog converter on a single monolithic chip. It consists of
three high speed, 10-bit, video DACs with complementary outputs, a standard TTL input interface, and a
high impedance, analog output current source. The QM_XC7A35T_SDRAM daughter board provides
24bit(RGB888) VGA display function by using ADV7123-KSTZ140. Below figure shows the hardware
design of the ADV7123 chip, the lowest two bits of each color channel are directly connected to GND:

ANA 3v3 3v3
ANA 3V3 e Q
@ 7 1 R35, . OR
| C37 yyl00nF 35 comp 13
39 VAAL 75
GND-I||—1—¢D-O‘ RO VAA2 [30
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Al 1 739 R3
ANK3Z 777 R4
ANK34_P 75 RS
BANK34 26 R6
BANK34 779 R7
A 5 R8
R9
1 34 o
GND"”_‘Iﬁ"‘ GO IOR (] o
BANK34_R1 3Gl I0R o
BANK34_R2 7 G2 o [}
BANK34_12 54 G3 32 [o]
Al R3 5 G4 10G |31 ° o
ANKIA T 7% G5 10G o
ANK34 T4 B G6
ANK34 P! g G7 28 (<] o
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GND| Ll
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A 75 704 BS
BANKI4 R7 217 B6
BANKL4 17 | B7 c39
BANK14_R8 237 B8 100nF
———¥%B9
BANK14 T8 24 =
————=—————7CLOCK GND
2|
oNDH| [ BEAANAT s TT % SYNC
—— 1 BLANK
ANA_3V30: R49 ATK 38 PSAVE

AD7123 =
GND

V7123 Hardware Design

Before start to test the VG ction, make sure all the hardware connections of the development

kit are correctly connec Xi atform cable’s VREF, GND, TDI, TMS, TCK, TDO pins shall be
connected to QM_X AM core board’s JTAG interface. Then power on the development kit
with 5V DC power% (o SB platform cable’s indicator LED’s color will turn from brown into
green. At the sam M VGA cable shall also be plugged in the board, below figure shows an

XY

5V DC Source
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All the test examples are developed in the Xilinx Vivado 2016.4 environment. Open the VGA test project
located in this release folder: /Software/Test07_project_vga_adv7123. Below figure shows the example
project of VGA_test:

7' Test05 project vga_adv7123 - [EyXiinafirtis-7/Workspace- DOR3/Test07 project vga_adv7123/Test06_project vga_adh7123xpr] - Vivado 20164 - 8 x
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Sl X P b ¥ @K E G [Eefult Ly ek D write_bitstress Complete
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e {|azscenE B ¢ A e Yy m— T ]
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G dd Sewees C 1
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Figure 3-2. Amlay Function Test
In this example project, the default VGA t resolution parameter is 1280x1024@60Hz. If users want
to test other display parametew the source code accordingly.
. adv 7123 _driver. v . advF123_test_top. vid E vza_parameter. vEJ |
19 Lff
20 TELFEFIITF TSI ST AT EE AT T T LT T f AT ST A TSR T TR AT AT i iriiii iy
21
£33 // define VGA 800x€600_ 6CHZ 40MHz
23 J/ define VGA 1024x768 €0HZ &SMHz
e L7/ define VGA 1440x%00 &0HZ lU& SMHz
2 ‘define VGA 1Z80x1024 60HZ 108MHz
26 J/ define VGA 1600x1200 &0HZ 175 SMHz
27 . — G0Nz 145 oML
A X I I
B adr7125_driver vid [H adv7123_test_top. vEd |B vga_parameter vE:!|
3¢ L[ ): ~
35
36 i RGBENEFE X _24pic /r
37 parameter BLACK RGE = { 8'd0, 8'do }r
38 parameter BLUE_RGE =1
39 parameter GREEN RGB =1
40 parameter CYRN RGE = {
41 parameter RED_RGB =1
42 parameter FURFLE_RGE = {
43 parameter YELLOW _RGE = {
44 parameter WHITE RGB =1
45
46 i LEiver R T4 iEE 74
a7 parameter HIDISE = 12'd1230;
28

Figure 3-3. VGA Display Parameters

After the VGA display test project correctly synthesized, implemented and generated bit file, users could
use Xilinx program tool to program the generated bit file into FPGA. Below image shows the FPGA
program status with program tool.
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After the FPGA correctly loaded the VGA_Test bit file

_ | onitor will display the color bar output
from development kit's VGA port. Below image sh% e example color bar pattern

Figure 3-5. VGA Display Test
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Experiment (3): CY7C68013A USB 2.0 Slave FIFO

Cypress’s EZ-USB® FX2LP™ CY7C68013A is a low-power version of the EZ-USB FX2™ (CY7C68013),
which is a highly integrated, low-power USB 2.0 microcontroller. By integrating the USB 2.0 transceiver,
serial interface engine (SIE), enhanced 8051 microcontroller, and a programmable peripheral interface in
a single chip, Cypress has created a cost-effective solution that provides superior time-to-market

advantages with low power to enable bus- powered apphcatlons The QM_XC7A35T_SDRAM d ughter

us

42
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Figure 4-1. CY7C68013A-56LTXC Hardware Design
efore start to test the USB slave FIFO function, make sure all the hardware connections of the
development kit are correctly connected. Xilinx USB platform cable’s VREF, GND, TDI, TMS, TCK, TDO
pins shall be connected to QM_XC7A35T_SDRAM core board’s JTAG interface. Then power on the
development kit with 5V DC power source. Xilinx USB platform cable’s indicator LED’s color will turn from
brown into green. At the same time, the Mini-USB cable shall also be plugged in the board, below figure

shows an example hardware setup:
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JTAG Cable

5V DC Source

Mini-USB Cable

. .:, ..............

i

Figure 4-2. Harhare Connections

Users also need to install the PC based JSB"driver and test software provided by Cypress. These driver
installing the CySuiteUSB_3 4 _7_B204.exe. KeilC51V9.00 is also

hee=E
1= wie B wErps= I EETE v e EE -
& ~ ) frEmEs or . Software » Test04-CY7C68013_USB._.. EEREETY Q B i=
= -
s ER keilcs1va.00zip
B B CySuiteUSB_3 4 7 B20d.exe
B s [EH oy3684kit RCB.iso
=/l
. [EH Test04-CY7C68013_USB_FIRMWARE.rar
o [EH Test04-project CY7C68013.zip
25

Figure 4-3. USB 2.0 Test Software Package
The windows device manager will inform users to install USB driver, after the Mini-USB cable connected
to the PC’s USB host connector. The CY7C68013A USB driver could be found in below folder: cy3684kit_
RC8-> Drivers->Win7->x86. The cy3684kit_RC8.iso could be downloaded from Cypress official site.

©
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®'| . %« Release » cy3684kit RC8 » Drivers » Win7 » x86 - |$,| | FEE X85
MHE REE ESNM I8RO =E&EH

Bl - B23ET - HE EllE3 FEtE =y 0 @

o s 1 Emas =3 Fh
8 T = cyusb3.cat 2014/9/18 28I T 517 R2EFE 12 KB
mEE 4£) cyusb.inf 2014/9/10 R b 236 2R 14 KB
T EEsEeE %] eyusb3.sys 2014/9/19 EFFH b4 2:36 EHFIH 33 KB

[&] WdfCoinstaller0101L.dll  2014/9/10 E55T 4 236 MAEETE 1,591 KB
— = S

Figure 4-4. CY7C68013 USB Driver

After the CY7C68013 USB driver is correctly installed, the device manager will dis e erated
USB device: "Cypress FX2LP No EEPROM Device”.
| (N

e =)
wiHE #|EA) ZFEN EFH
o= T E HE & E %S

b)) EEHIEEHAE B
4§ ERSGoEENS

1§ Cypress FX2LP No EEPROM Device |

B Generic USB Hub E

- § Generic USB Hub

i Intel(R) 5 Series/3400 Series Chipset Family USB Enhanced Host Controller - 3834
- Intel(R) 5 Series/3400 Series Chipset Family USB Enhanced Host Controller - 3B3C
a Realtek USB 2.0 Card Reader

B USB Compaosite Device

- ig USB Root Hub

Ss %P No EEPROM Device
Use Vivado 2016.4 to open the Sl project located in Release folder: /Software/Test04-
CY7C68013_USB_ 2.0_HS/T A . C68013. Below figure shows the example project of
USB_FPGA:
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After the Slave FIFO test project correctly synthesized, implemented and generated bit file, users could
use Xilinx program tool to program the generated bit file into FPGA. Below image shows the FPGA
program status with program tool.
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Figure 4:6. FPGAWProgram

Then, users need to download Slave FIEO firmware,into CY7C68013A’s internal RAM or external
EEPROM. First step: Windows Start->Cypress->Cypress Suite USB 3.4.7->CyConsole:

() Adobe »| © Adobe Designer 7.0

{7 Android SDK Tools » [ Cadence SPB Switch Release

() Beyond Compare 3 » | @ Internet Explorer

I Cadence ]

|l Cypress | 7

() Digilent » @) Cypress Update Manager b #7 Bulk Loop
@ IR Systems » ) EZ-USB FX3 SDK »#r Control Center
() Java Heb Start » | Windows Media Plager % CyConsole |
() Juniper Networks > M Wireshark b Rele {8 T Cypreas\Cypress Suite USB 3. 4. T\CyConsole|
) Mentor Graphics v P Streaner
@ Mierosoft Download Manager

) Microsoft Office

[T Microsoft Silverlight

) Microsoft SQL Server 2008

() Microsoft Sync Framework

() Microsoft Visual Studio 2010

Microsoft Hindows SIK v6.0A

»

»

.

»

J

4

»

»

Modelsim SE 10.1a »
Ralink Wireless »
The KiPlayer »
) TortoiseSVN »
) VltraIso >
) VREEHETUR »
) VideoLAN >
) Viware 3
@ WinPesp »
() #inkaR »
* | Xilinx Design Tools >
, @ BER »
Bt »
@) BEYES »
@ FFItks »
I B 3
) RSB »

{ESH Administrator @), .. @ W %
J

Windows XP Professional

o ) PEREREEA R LA LRTES G
A Acrcbat Distiller 7.0
M Adobe Acrobat 7.0 Professional

Figure 4-7. Open CyConsole Software
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Click menu Options, select EZ-USB Interface:

;; Cypress USB Console

Show EZ UL on Startup
v Verbose Output

Device Configurations [ 1)

Walue | Attibutes | Max Power
0x01 0x80 0232 (100 mé)

Configuration Interfaces 4]

Intfc

Alt Setting | Class

0xFF [ Vendor |
|

Interface Endpoints (0]

I Subclass I Protocol I ~
0xFF 0xFF

Address

Attributes

tax Pkt Size

Interval

cﬁEZ-USB Interface

rmation: Cypress FX2LP No EEPROM Device:

Get Dev | Get Conf | Get Pipes I Get

Stat I HOLD I RUN |

Vend Req | Regq |0x00 Value |0x0DO03 Index |0x0000

Hex Bytes |C0 B4 04 81 00 01 00 - |

|50 Trans | Wpﬂl

LI Length |123 Packet Size I Packets I

Bkamnsl Pmel

~| Lengtn [64 Hex Bytes 5

=l

Faﬁe‘tPi:el AI:onP"peI FleTr.ns..l Pipe |

=

Set |Face | Interfaoelﬂ_ AltSetting ll]_

|
0060 00
— 0070 3F
0080 AF
0080 32
Download
0000 02
Download
aoan 78
Download
0000 EB
00lo 22
Download

EO0 F5 3R E5 3R
05 3R B5 3R 3B
3R YE 00 7C 10
F5 3R BO E4 RF

30 EO0 05 75 3B 01 B0 08 23 32
E4 F5 3R E5 3R C3 594 40 50 15
7Dk 40 RB 3B 12 0OR SC E5 3B 25

3B 2z

3 bytes: addr=0

07 F3

1% bytes: addr=7£3

7F E4 Fe D8 FD

75 81 41 02 0& 4D

17 bytes: addr=d03
42 F0 ES 5D 42 FO E8 5C 45 FO

3F F5 FO EL 5E

Toggle 2051 Reset (00)
Downloading file: E:\Kilinx\SW\MiS&03“CODE_SRC X1&%“HDL_Code’\CH11l_USB_SLAVE_FIFQ
“CH11_USB_FIBMWARE\slawe_synchslawve.iic

Successful: Z4e0 bytes downloaded

(4

aMTeECH

QM_XC7A35T_SDRAM Daughter Board

User Manual-V01



Click Download button and select Slave.hex. The Slave.hex is located in Release folder: \software\
Test04-CY7C68013 _USB_FIRMWARE\USB_SLAVE_FIFO\USB_FIRMWARE\slave_sync. Notice: if
users want to download firmware into external EEPROM, click Lg EEPROM and select Slave.iic.

Download

EHEE @) 'bsleve_sync ;] L Ei( Ed-

‘/'l ave. hex

IritE Isl ave. hex
MR (M) |Intel Hex Files (k. hex)
I BLREARITH ®

iTH @ |

i

Lef Led

Figure 4-9.

After the Slave FIFO firmware successfully do SB Interface will display new
enumerated device: QinMou-X16. And the end 512 bytes of hex value 0x55 into USB

verzRea | Req [0x00 Value [0x0000 inoex [0x0000 Length [0 Dir|0 DUT v| HexBytes |CO B4 04 81 000100 ~|

s Trans | Pipe [ = MI Packets |
— —
[t Pipe [0: Endpoint 20UT  +| Length [512 Hex Bytes [59 ~|

o , e ——— -
Set IFace | Interface lo AltSetting |0

0110 355 55 55 55 55 55 55 55 55 55 55 55 55 55 35 55 ~
0120 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 B
0130 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 S5
= 0140 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
- 0150 355 55 55 55 55 55 55 55 55 55 55 55 55 55 35 55
0180 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0170 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 S5
0180 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0130 355 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0l20 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
01RO 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 S5
01C0 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0120 355 55 55 55 55 55 55 55 55 55 55 55 55 55 355 55
0l=0 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0lF0 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 S5
hal

Figure 4-10. New QinMou-X16 Device and Send Test Datas
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Then, change the Pipe selection into Endpoint 6 IN. After click the Bulk Trans button, the log window
will display all the received data from USB Endpoint 6 IN. From below image, users could see all the 512
bytes of hex value 0x55 are correctly read back from Slave FIFO.

% EZ-USB Interface

Device |QinMou-X16

v] [ cisr | tosomon | seeprom| seectuon |

GetDev | GetCont | GetPipes | Getswings | Downkoss | Reicss | igeeProm| umBsmr | wow | mrun |

Vend Rea | Reg [0x00 Value [0x0000 Index [0x0000 Length [0

fso Trans

Pipe |1: Endpoint 6 IN

Dir[0 OUT | HexBytes [CO B4 04 81 000100 ~|

| M Packets |
P—

Length |512 Hex Bytes ISD ~|

Rezat Fipe

v

Interface |0 AltSetting

_5]

0110 S5 55 55 55 55 55 55 55
0120 55 55 55 55 55 55 55 55
0130 355 55 55 55 55 35 55 353
0140 55 55 55 55 55 55 55 55
0150 55 55 55 55 55 55 55 55
0160 55 55 55 55 55 55 55 55
0170 355 55 55 55 55 55 55 353
0180 55 55 55 55 55 55 55 55
0130 55 55 55 55 55 55 55 55
0120 55 55 55 55 55 55 55 55
01RO 355 55 55 55 55 55 55 355
01C0 55 55 55 55 55 55 55 55
01D0 55 55 55 55 55 55 55 55
01E0 55 55 55 55 55 55 55 55
0l¥0 355 55 55 55 55 55 55 353

womon
momomonn
oo
W

wr
W mnonm

wom o
oo

o

womnomon
oo

oo

[}
[

w
oo

w

\g'/\
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%. Receive Test Data

55 55 55 55 55 55
55 55 55 55 55 55
55 55 55 55 55 S5
55 55 55 55 55 S5
55 55 55 55 55 55
55 55 55 55 55 55
55 55 55 55 55 S5
55 55 55 55 55 S5
55 55 55 55 55 55
55 55 55 55 55 55
55 55 55 55 55 S5
55 55 55 55 55 55
55 55 55 55 55 55
55 55 55 55 55 55
55 55 55 55 55 S5

=]

User Manual-V01



5. Reference

[1] ug380-Configuration.pdf

[2] ug385-Package.pdf

[3] ug394-Power Managment.pdf
[4] M25P80.pdf

[5] LPC-Link-1l_Rev_C.pdf

[6] Xc7a35t-sdram-v02.pdf
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6. Revision

Comments

0.1 11/07/2017 Initial Version.
1.0 11/18/2017 V1.0 Formal Release.
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