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Introduction

Neso is an easy to use FPGA Development board featuring Artix 7 FPGA. It is specially designed for
development and integration of FPGA based accelerated features to other designs. This development
board features Xilinx XC7A100T FPGA with FTDI’s FT2232H Dual-Channel USB device. The high speed
USB 2.0 interface provides fast and easy configuration download to the on-board SPI flash. No
programmer or special down loader cable is needed to download the bit stream to the board.

Applications

* Product Prototype Development

* Accelerated computing integration

* Development and testing of custom embedded processors
* Signal Processing

e Communication devices development

* Educational tool for Schools and Universities

Board features

*  FPGA: XC7A100T in CSG324 package
* DDR3:2Gb DDR3 (MT41J128M16JT-125:K)
* Flash memory: 128 Mb SPI flash memory (N25Q128A13ESE40E)
* 100MHz CMOS oscillator
* High Speed USB 2.0 interface for On-board flash programming. FT2232H Channel A is
dedicated for SPI Flash /JTAG Programming. Channel B can be used for custom applications.
* On-board voltage regulators for single power rail operation
*  FPGA configuration via JTAG and USB
* Maximum 10Os for user defined purposes
FPGA - 140 10s
FT2232H -810s
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How to use the module

The following section describes how to use this module.

Components/Tools required
Along with the module, you may need the items in the list below for easy and fast installation.

1. USB A to Micro B cable.

2. DC Power supply (Optional).

Connection Diagram
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This diagram should be used as a reference only. For detailed information, see Neso schematics at the
end of this document. Details of individual connectors are as below.
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USB Interface

The on board full speed USB controller helps a PC/Linux/Mac computer to
communicate with this module. Use a USB A to Micro B cable to connect with a
PC. By default the module is powered from USB so make sure not to overcrowd
unpowered USB hubs (the picture on the right shows USB Micro connector).

~

- 5 Visit http://numato.com/cables-accessories to buy cables and accessories
for this product.

DC Power Supply

This module uses +5V power supply to function properly. By default the board is
configured to use +5V supply from USB. So an external +5V power is not
required unless USB port is unable to supply enough current. In most cases USB
ports are capable of providing enough current for the module. Current
requirement for this board largely depends on your application. Please consult
FPGA data sheet for more details on power requirements. If for any reason, an
external 5V power supply needs to be used for the module, the Power select
jumper should be configured properly before connecting the power supply. Please refer to the
marking on the board for more details.

Power Select

The Power Select header K1 is used to configure the power source for the board. Connect pins 2 and 3
to use USB power and pin connect pins 1 and 2 to use the external DC power.

VADJ Supply

This board is equipped with a rotary switch (J3) for selecting bank 35 10 voltage level. It is possible to
select 3 different voltage level for the bank ie, 1.8V, 2.5V and 3.3V as per the user requirement.

JTAG Connector

JTAG connector provides access to FPGA's JTAG pins. A XILINX platform cable can be used to for JTAG

rogramming.
p g g GND GND GND GND GND GND GND

13 " 9 7 5 3 1

14 12 10 8 6 4 2

NC NC TDI TDO TCK T™MS VREF
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JTAG/SPI Configuration on FT2232H channel A

Channel A of FT2232H can be connected to the SPI bus that connects the SPI Flash chip to the FPGA or
to the JTAG pins of the FPGA. By connecting SPI bus to FT2232H channel A, the SPI flash can be
directly programmed to save the configuration permanently. This is the default configuration set when
Neso is shipped. When FT2232H channel A is connected to SPI, Neso Configuration Downloader utility
can be used to program the board.

When FT2232H channel A is connected to FPGA JTAG, the JTAG signals can be accessed directly
through FT2232H. Neso Configuration Downloader utility currently does not support programming
FPGA SRAM through JTAG.

Please see the tables below for information about selecting SPI or JTAG for FT2232H channel A. SPI
must be selected for Neso Configuration Downloader utility to work.

Header P10
Jumper Configuration for SPI | Jumper Configuration for JTAG
1-2 2-4
5-6 3-5
7-8 8-10
11-12 9-11
GPIOs

This device is equipped with a maximum 140 user 10 pins that can be used for various custom
applications. All user I10s are length matched and can be used as differential pairs.

Header P4
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Header P5
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* ACBUSO - ACBUS7 are pins of FTDI FT2232H Dual-Channel USB device.

VCC

Ground
GPIO
FTDI IO

FT2232H — Artix-7 (CSG324) FPGA Connection Details
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Driver Installation

Windows

This product requires a driver to be installed for proper functioning when used with Windows. The
D2XX driver can be downloaded from http://www.ftdichip.com/Drivers/D2XX.htm. Windows Users
run the CDM v2.08.30 WHQL Certified.exe application that will prompt to install the FTDI CDM drivers.
When driver installation is complete, the module should appear in Neso Flash Config Tool as Neso
Artix-7 FPGA Module (see the picture).

Generating Bit Stream for Neso

HDL design needs to be converted to bit stream before it can be programmed to FPGA. Neso at this
time accepts only binary (.bin) bitstream created by XILINX ISE
(http://www.xilinx.com/tools/webpack.htm). Once the HDL is synthesized, it is easy to create a binary
bit stream out of it. Please follow the steps below to generate binary bit stream from your design
using ISE Web Pack.

Step 1: Right click on the “Generate Programming File” option in “Processes” window.

2 Mo Processes Running

Processes: RunningLights

> = Design Summary/Reports
% Design Utilities

L.PQ  Create Schematic Symbol

> View Command Line Log File |
te|z]  View HDL Instantiation Tem... |=

SERPTAR-CH AR 4

t ﬁ‘ User Constraints
E- @A\ Synthesize - X5T
i P Q) Implement Design
® (@ Generate Programggima Eile
B4 Configure Target ?ﬁ Run
.- {EAk Analyze Design Us ReRun

= st ]2 oeomn [OTR penna

Warnings %: Stop
. WARNING: ProjectMgmt - View Text Report

Force Process Up-to-Date

= Implement Top Module

4 m Design Goals & Strategies...

®'§ Process Properties...
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Step 2: Select “Process Properties” from the pop up menu. In the dialog box, check “Create Binary

Configuration File” Check box and click “Apply”.

Category

i Configuration Options

- Startup Opticns E

. Readback Options -g Binary:
- Encryption Options -b
i Suspend/Wake Options -g IEEE1532:

-g Compress

-g CRC:

Switch Mame
Run Design Rules Checker (DRC)

Create Binary Configuration File

Create IEEE 1532 Configuration File
Enable BitStream Compression

Enable Debugging of Serial Mode BitStream [
Enable Cyclic Redundancy Checking (CRC)

-g DebugBitstream:

Property Mame Walue

Bu

]
]

Property display level: |Standard |Z| Cisplay switch names Default

[ Ok J [ Cancel ] Apply Help

Step 3: Click “OK” to close the dialog box. Right click on “Generate Programming File” option again and
select “Run”. Now you will be able to find a “.bin” file in the project directory and that file can be used

for Neso configuration.
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Powering Up Neso

Neso is factory configured to be powered directly from USB port so make sure that you are using a
USB port that can power the board properly. It is recommended to connect the board directly to the
PC instead using a hub. It is practically very difficult to estimate the power consumption of the board,
as it depends heavily on your design and the clock used. XILINX provides tools to estimate the power
consumption. In any case if power from USB is not enough for your application, external supply can be
applied to the board. Jumper PWRSEL should be set up properly (short pin 1-2) to use the board on
external power. Neso requires three different voltages, a 3.3V, a 1.8V supplies and a 1.3V supply. On-
board regulators derive these voltages from the USB/Ext power supply.

©2015 NUMATO SYSTEMS PVT LTD
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Configuring Neso Artix-7 Module
The Neso Artix-7 module can be configured by two methods,
a) Using Artix-7 configuration tool through USB.

b) Using the Xilinx programming cable.

Configuring Neso using configuration tool

Neso has an on-board FTDI FT2232 device which facilitates easy reprogramming of on-board SPI flash
through USB interface. The FTDI receives bit stream from the host application and program it in to the
SPI Flash and lets the FPGA boot from the flash. The Neso configuration application can be
downloaded from www.numato.com for free.

Step 1: Open Neso Config Tool. Click “Scan for Devices” if “Neso Artix-7 FPGA Module” is not detected
automatically.

MESO Flash Config Tool V1 = >

NESD CONFIGURATION TOOL
http:/ /www.numato.com

Scan For Devices Meso Artie 7 FPGA Module 80w

Load Binary File Program Flash

©2015 NUMATO SYSTEMS PVT LTD
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Step 2: Click on “Load Binary” Select the “bin” file, then click on “Program Flash” button. Wait till
“Programming Completed” appears on the screen.

HESD CONFIGURATION TOOL
http:/ fwww.numato.com

File selected "Neso7A100TDDR3.bin"

Erasing flash sectors...
Programming flash...

Scan For Devices Meso Artix 7 FPGA Module &0

Load Binary File Program Flash
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Configuring Neso using JTAG

Neso Artix-7 module features an on-board JTAG connector which facilitates easy reprogramming of
SRAM and on-board SPI flash through JTAG programmer like “XILINX Platform-cable usb”.
Programming Neso using JTAG requires “XILINX ISE iMPACT” software which is bundled with XILINX
ISE Design Suite. To program the SPI flash we need a ".mcs" file needs to be generated from the ".bit"
file. Steps for generating ".mcs" file are as below. Programming FPGA SRAM does not require a “.mcs”
file to be generated.

Generating ".mcs" file for Neso using ISE iMPACT

Step 1: Open ISE iMPACT. Click on “Create PROM file(PROM file formatter)”. In the dialog box, select
“Configure Single FPGA” in storage device type. Then click on the green arrow on the right side.

3 ISE iMPACT (P.49d)
File Edit View Operations Output Debug Window Help
Daw [molisew

|IMPACT Flows +0F X

[~ 23 Boundary Scan

I [£] SystemACE

i [E] Create PROM File (PROM File Format...
G [Z] WebTalk Data

153 PROM File Formatter x

Step 1. Select Storage Target Step 2. Add Storage Device(s) Step 3. Enter Data

Storage Device Type : Target FPGA Spartande : General File Detail Value
- Xl Flash/PROM Checksum Fill F

£ Non-Volatile FPGA Storage Device (bits):  [51 [ -] Value

- Spartan3AN
O it File N i
- SP1 Flash [ acd storage Device | [Remove Storage Device | utputFie Name [

Configure Single FPGA Output File ~
- Configure MultiBoot FPGA Loc:'ﬁm C: Wilinx\ 14, 4ISE_DSY [l
(= BPIFlash s
- Configure Single FPGA
- Configure MultiBoot FRGA E Flash/PROM File Property Value B

Configure from Paralleled PROMs
- Generic Parallel PROM
IMPACT Processes «+08 X Use Power-of-2 for Start Addr

File Format

Number of Bitstream Z
Bitstream 0 Start Address 0

Bitstream 1Start Address 675840

Add Non-Configuration Data Files

Number of Data File
[[] Auto Select PROM =

4 | — +

Description:

If you are targeting any 3rd party supplied SPI PROM, select this storage device type

Console
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Step 2: Select 128M in Storage Device (bits).Now click on “Add Storage Device”, then the green arrow

on the right side.

Step 3: Set an output file name and the output file location (the
".mcs" file will be generated at this location which will be
required later for programming the FPGA), then click OK twice,
then select the “.bit” file we already generated then click Open
and click NO when it prompts to add another device file.

Step 2. Add Storage Device(s)
Storage Device (bits) 128K | w
128K
Add Storage Device 256K ttorage Device
512K
™
M
M
oM
16M
32M
54M
256M
512M
[ Auto select PROM
Step 3. Enter Data
General File Detail Value
Checksum Fill
Value i
Output File Name | Neso
Output File - =,
Loc?;’on : C:\Wilinx\14, 4\ISE_DS\ &=
Flash/PROM File Property Value
File Format [MCS B
Add Non-Configuration Data Files _3

1 mode.

2d to calculate the checksum of the unused portions.

i
.

>

|
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Step 4: Double click on “Generate File”. A “Generate Succeeded” will be displayed as shown in the
image below if the “.mcs” the file is generated successfully.

[MPACT Flows w08 X
23 Boundary Scan 0x0000_0000
(2] systemACE
- [B] Create PROM File (PROM File Formatter)
[£] WebTalk Data = o
181
xc7al0ot
mymodule.bit
»
2
H
[iMPACT Processes 08 x|
Available Operations are: .
O0X001F_FFFF
) PROM File Formatter: SPI Flash Single FPGA

Programming FPGA using VIVADO

Step 1: Run VIVADO and open Hardware Manager. Select Tools -> Auto Connect.

#L. Vivado 2015.2.1
File Edit Flow | Tools | Window Layout Wew Help

'f!' r;ﬂ;| Wy W Report > - ! ‘ \k\ | @ Dashboard | @
I Hard M. Run Td Saript...
(G Property Editor Ctrl+)
|@ Ne hardware tI
Hardware |% Ao Comedt |
i Open New Target...

aT=(H
Open Recent Target

Program Device

Add Configuration Memory Device

M Run Trigger
M Run Trigger Immediate
B Stop Triager

¥ilinx Td Store...

Customize Commands

2 Options...
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Step 2: Go to Tools, Select Add Configuration Memory Device, then the FPGA device.

#L Vivade 2015.2.1
Fle Edit Flow | Tools | Window Layout View Help

&E“Iﬂﬁ Report » hd !‘kl@Damboardv|@
Hard Run Td Seript...

@ ET—— [&  Property Editor Ctrl+]
: Auto Connect
. Open Mew Target...
O\ z % | D:; Recent'l?arget
Marme Program Device
O 8 e pscatpamn ey
B wilinx_f
P Run Trigger
-5E XA M Run Trigger Immediate
B Stop Trigger
Xilinx Tdl Store...

Customize Commands

# Options...
Hardware Device Properties _ O %
« + (Rl
@ xcFaloot_o
MName: ¥c7a100t_0
Part: wc7al00t
ID code: 13531093
IR length: 3]
Status: Programmed
Programming file: | |E
Probes file: | ||I|
Uzer chain count: 4
—
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Step 3: In the dialogue box that appears, select Micron, SPI, 128Mb in the Manufacturer, Type and
Density section respectively and select n25g128-3.3v. Then click OK.

A Vivado 2015.2.1

fle Edt Fow Tooks Window layout View Help

A0 0B X K6 [Socutioor | W8 N | & Destbord < |

Hardware Manager - locahhostiinx_tcf/xiinx/0000 17dfob4601

(@) There are no debug cores. Proaram device Refrech device

Hardware —owx

z=Enrirm

Name Status
- B locahost (1) Connected
C- @ (_tcfMilinx/000017df0b4601 (1)
C 210060 (1) fProgrammed

~gF XADC (System Monitor)

Hardware Device Properties _owe x|

« +[HE[R]

@ xcT2100t 0
Neme: weratont 0
Part: cratont
D code: 13831003
IR length: 6
stots: Programmed

B A —
e —

User chain count: 4

Properties

4L Add Configuration Memory Device
@ memory part.

Device: § xc7a100t_0

Filter
e
e - —

Select Configuration Memory Part

Manufacturer  Alas Famiy Type

Micron

W

Density (Mb)  Width
25

o P
T I S T [

Step 4: Select the configuration file (.bin) and click OK button to program.

A Vivado 201521

Fle Edt Fow Toos Wndow Layout View Help

22000 E X K G B -] K % Somvon-|

nager 0017df0b4601

() There are no debug cores. Program device Refresh device

| Hardware I e Y- 9.4
EE LY |
Name Status
- B localhost (1) Connected
= @e xilinx_tcfiXiinx/000017df0b4601 (1) Open

xc7al00t_0 (2) Programmed
i-3F XADC (System Moritor)
% n259128-3.3v-spix1_x2_x4_0

Hardware Device Properties Ty e R 3
+ »[BElE]
G xc7a100t_0

Name: Xc7al100t_0

Part: xc7al00t

ID code: 13631093

IR length: &

Status: Programmed

R —
S —

User chain count: 4

General | Properties

#L Program Configuration Memory Device

Select a configuration file and set programming options.

Memory Device:
Configuration file:

State of non-config mem 10 pins:

Program Operations

Address Range: | Canfiguration File Only -

[ Erase

[ Blank Check

[ Program
[ venfy
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Wait until programming completes.

A Vivado 2015.2.1

Fie Edt Fow Tools Window Layout View Help

28 0Bk X X| G [Eocfuleyut -] @ B | @pastboard | @

nager Ct 7dfob4c01

(@ There are no debug cores. Proaram device Refresh device

Hardware — O %

azsE®MrE

Name Status

- H locahost (1) Connected
& sdlinx_tefliny /0000 17dfob4601 (1) Open

xc7a100t 0 (2)
$~4E XADC (System Moritor)
“- G n25q128-3.3v-spix1_x2_x4 0

Hardware Device Properties _Oex
= Program Configuration Memary Device

« + Bl & en— )
 xc7a100t 0 1 programming the device...

Name: xc7a100t_0

part: xc7ai00t

ID code: 13631093

IR length: 6

Status: Programmed

Programming fle: | gmem/spi_xc7a 100t pulnone bit || |
T

User chain count: 4

Properties
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Technical Specifications

Parameter * Value Unit
Basic Specifications

Number of GPIOs 148(Max)

On-board oscillator frequency (FXO-HC536R) 100 MHz
DDR3 Capacity 2 Gb
SPI Flash Memory (N25Q128A13ESE40E) 128 Mb
Power supply voltage (USB or external) 5-6 Vv
FPGA Specifications

Internal supply voltage relative to GND -0.5t01.1 \Y
Auxiliary supply voltage relative to GND -0.5t02.0 Vv
Output drivers supply voltage relative to GND -0.5t03.6 \

* All parameters considered nominal. Numato Systems Pvt Ltd reserve the right to modify products without notice.
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Physical Dimensions
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Schematics

See next page.
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Neso GPIO Easy Reference

HEADER P4
Pin No. |Artix-7 Pin No. |Artix-7 Pin No. Artix-7 Pin No. [Artix-7
On The |(CSG324) On The |(CSG324) On The |(CSG324) On The |(CSG324)
Header Pin No. Pin Description Header [Pin No. Pin Description Header Pin No. Pin Description Header [Pin No. Pin Description
1 GND NA 2 3v3 NA 3 VCCIN NA 4 GND NA
5 Al4 IO_LON_T1_DQS_AD3N_15 6 A13 I0_L9P_T1_DQS_AD3P_15 7 D13 |IO_L6N_TO_VREF_15 8 D12 |IO_L6P_TO_15
9 A11 IO _L4AN_TO_15 10 B11 IO_L4P_TO_15 11 F14 IO_L5N_TO_ADSN_15 12 F13 IO_L5P_TO_AD9P_15
13 B14 I0_L2N_TO_ADS8N_15 14 B13 IO_L2P_TO_AD8P_15 15 A16 IO_L8N_T1_AD10N_15 16 A15 IO_L8P_T1_AD10P_15
17 A9 IO_L14N_T2_SRCC_16 18 A10 IO_L14P_T2_SRCC_16 19 B12 IO_L3N_T0_DQS_AD1N_15 20 C12 |IO_L3P_T0_DQS_AD1P_15
21 A8 IO_L12N_T1_MRCC_16 22 B8 IO _L12P_T1_MRCC_16 23 C10 |IO_L13N_T2_MRCC_16 24 C11 |IO_L13P_T2_MRCC_16
25 B9 I0_L11N_T1_SRCC_16 26 C9 IO _L11P_T1_SRCC_16 27 B6 IO_L2N_TO_AD12N_35 28 B7 IO_L2P_TO_AD12P_35
29 C5 IO_L1N_TO_AD4N_35 30 C6 |IO_L1P_TO_AD4P_35 31 A5 IO_L3N_TO_DQS_AD5N_35 32 A6 |IO_L3P_T0_DQS_AD5P_35
33 C7 IO _L4N_TO 35 34 D8 |O_L4P_TO 35 35 D7 |IO_L6N_TO_VREF_35 36 E7 |IO_L6P_TO 35
37 D4 IO_L11N_T1_SRCC_35 38 D5 I0_L11P_T1_SRCC_35 39 g g 40 5 5
41 - - 42 - - 43 D3 IO_L12N_T1_MRCC_35 44 E3 IO_L12P_T1_MRCC_35
45 5 z 46 5 z 47 A3 |IO_L8N_T1_AD14N_35 48 A4 |IO_L8P_T1_AD14P_35
49 GND NA 50 GND NA 51 GND NA 52 GND NA
53 S - 54 - - 55 B2 IO_L10N_T1_AD15N_35 56 B3 IO_L10P_T1_AD15P_35
57 c1 IO_L16N_T2_35 58 c2 IO _L16P_T2_35 59 A1 IO_LON_T1_DQS_AD7N_35 60 B1 IO_L9P_T1_DQS_AD7P_35
61 G1 IO_L17N_T2_35 62 H1 I0_L17P_T2_35 63 E1 IO_L18N_T2_35 64 F1 I0_L18P_T2_35
65 - - 66 - - 67 D2 IO_L14N_T2_SRCC_35 68 E2 |IO_L14P_T2_SRCC_35
69 K1 IO L23N_T3 35 70 K2 IO _L23P_T3 35 71 J2 IO _L22N_T3 35 72 J3 I0_L22P_T3 35
73 B4 |IO_L7N_T1_AD6N_35 74 c4 |IO_L7P_T1_AD6P_35 75 E5 IO_L5N_TO_AD13N_35 76 E6 |IO_L5P_TO_AD13P_35
77 G2 IO_L15N_T2_DQS_35 78 H2 I0_L15P_T2_DQS_35 79 F3 IO_L13N_T2_MRCC_35 80 F5 10_0_35
81 G3 |IO_L20N_T3 35 82 G4 |IO_L20P_T3_35 83 H5 IO_L24N_T3 35 84 H6 |O_L24P_T3_35
85 H4 IO_L21N_T3_DQS_35 86 J4 I0_L21P_T3_DQS_35 87 F6 IO_L19N_T3_VREF_35 88 G6 IO_L19P_T3_35
89 GND NA 90 GND NA 91 GND NA 92 GND NA
93 3V3 NA 94 3V3 NA 95 3V3 NA 96 3v3 NA
BANK 35 10
HEADER P5
Pin No. |Artix-7 Pin No. |Artix-7 Pin No. Artix-7 Pin No. |Artix-7
On The |(CSG324) On The (CSG324) On The |(CSG324) On The |(CSG324)
Header [Pin No. Pin Description Header |Pin No. Pin Description Header [Pin No. Pin Description Header |Pin No. Pin Description
1 FTDI-26 ACBUSO 2 FTDI-27 ACBUS1 3 3v3 NA 4 GND NA
5 FTDI-28 ACBUS2 6 FTDI-29 ACBUS3 7 B16 IO _L7P_T1_AD2P_15 8 B17 IO_L7N_T1_AD2N_15
9 FTDI-30  |ACBUS4 10 FTDI-32  |ACBUSS 11 D14 |IO_L1P_TO_ADOP_15 12 C14 IO_L1N_TO_ADON_15
13 FTDI-33 ACBUS6 14 FTDI-34 ACBUS7 15 C16 IO_L20P_T3_A20_15 16 C17 IO_L20N_T3_A19_15
17 H14 IO_L15P_T2_DQS_15 18 G14 IO_L15N_T2_DQS_ADV_B_15 19 D15 |I0_L12P_T1_MRCC_15 20 c15 I0_L12N_T1_MRCC_15
21 E15 IO_L11P_T1_SRCC_15 22 E16 IO_L11N_T1_SRCC_15 23 E17 IO_L16P_T2_A28_15 24 D17 IO_L16N_T2_A27 15
25 F15 IO_L14P_T2_SRCC_15 26 F16 IO_L14N_T2_SRCC_15 27 J14 IO_L19P_T3_A22_15 28 H15 IO_L19N_T3_A21_VREF_15
29 H17 IO_L18P_T2_A24_15 30 G17 IO_L18N_T2_A23 15 31 H16 IO_L13P_T2_MRCC_15 32 G16 IO_L13N_T2_MRCC_15
33 K13 IO_L17P_T2_A26_15 34 J13 IO_L17N_T2_A25 15 35 L15 |IO_L3P_TO_DQS_PUDC_B_14 36 L16 IO_L3N_T0_DQS_EMCCLK_14
37 L18 |IO_L4P_TO_DO04_14 38 M18 |IO_L4N_TO0_DO05_14 39 R12 |IO_L5P_TO_DO06_14 40 R13 |IO_L5N_TO0_DO7_14
41 K15 IO_L24P_T3_RS1_15 42 J15 IO_L24N_T3_RS0_15 43 M16 IO_L10P_T1_D14_14 44 M17 IO_L10N_T1_D15_14
45 GND NA 46 GND NA 47 GND NA 48 GND NA
49 GND NA 50 GND NA 51 GND NA 52 GND NA
53 R18 |IO_L7P_T1_D09 14 54 T18 IO_L7N_T1_D10_14 55 P15 |IO_L13P_T2_MRCC_14 56 R15 |IO_L13N_T2_MRCC_14




IO_L11P_T1_SRCC_14

I0_L12P_T1_MRCC_14

IO_L11N_T1_SRCC_14 IO_L8P_T1_D11_14

I0_L18P_T2_A12_D28_14

I0_L12N_T1_MRCC_14 IO_L9P_T1_DQS_14

|0_L22P_T3_A05_D21_14

IO_L8N_T1_D12_14

IO_L18N_T2_A11_D27_14 I0_L17P_T2_A14_D30_14

IO_L14P_T2_SRCC_14

IO_LON_T1_DQS_D13 14

IO_L22N_T3_A04_D20_14 I0_L16P_T2_CSI|_B_14

|O_L24P_T3_AO1_D17_14

IO_L17N_T2_A13_D29_14

IO_L14N_T2_SRCC_14 IO_L15P_T2_DQS_RDWR_B_14

I0_L19P_T3_A10_D26_14

IO_L16N_T2_A15_D31_14

IO_L24N_T3_A00_D16_14 |O_L23P_T3_A03_D19_14

|O_L21P_T3_DQS_14

IO_L15N_T2_DQS_DOUT_CSO_B_14

I0_L19N_T3_A09_D25 VREF_14 10_25_14

INIT_B_0

IO_L23N_T3_A02_D18_14

IO_L21N_T3_DQS_A06_D22_14 |IO_L20N_T3_A07 D23_14

10_0_14

PROGRAM_B_0

IO_L20P_T3_A08_D24 14




