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Preliminaries

Here's some helpful information before getting started.

Getting Help!

Here are some places to get help if you encounter problems:

m If you can't get the StickIt! board to work, send an e-mail message describing your
problem to help@xess.com or submit a problem report at
http://www.xess.com/help.php. Our web site also has

e answers to frequently-asked-questions,
e example designs, application notes and tutorials,

e a forum where you can post questions.

Take Notice!

m The XuLA Board is not 5V-tolerant. Do not connect 5V logic signals to the PMOD™
or Wing sockets of the StickIt! board.

m Only power the StickIt! board with a regulated 5 VDC, center-positive power
supply.

Packing List

Here is what you should have received in your package:
m a StickIt! board.

StickIt! Board Manual WWW.Xess.com
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v Setup

The StickIt! board accepts a XuLA FPGA board and provides it with connections to
separate StickIt! modules such as LED displays, buttons, audio I/0, etc.

Inserting a XuLA Board into Your Sticklt! Board

You insert a XuLA board into the central row of sockets on the StickIt! board as shown

below. Make sure XuLA prototyping header pins line-up with the sockets and that the USB
connector is oriented towards the StickIt! board RESET button.

USB Connector

RESET Button

To insure a stable connection with the SticklIt! board, the XuLA board should have 0.25”
square posts soldered into its prototyping header. The 0.19” round posts used for

mounting a XulLA into a solderless breadboard should not be used or else
intermittent connections will occur!

StickIt! Board Manual
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Applying Power to Your Stickit! Board

There are several ways to power the combination of your XuLA and StickIt! board. Each of
these will be discussed below.

Applying Power Through the USB Port

Connecting the XuLA Board to a USB port provides it with a 5V supply capable of
delivering up to 500 mA of current. The 5V supply can also power the StickIt! board and
any attached StickIt! modules by placing a shunt on the XULA-PWR jumper as shown
below.

XULA-PWR jumper
with shunt

StickIt! Board Manual WWW.Xess.com 3
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Applying Power Though the Power Jack
For applications that require more power than the USB port can provide, you can attach a
regulated, 5 VDC center-positive power adapter to the 5VDC jack on the StickIt! board. In
this case, the shunt should be removed from the XULA-PWR jumper and placed on the
5V-PWR jumper on the StickIt! board as shown below. In this configuration, the USB port
powers the XuLA board while the adapter powers the StickIt! board and any attached
StickIt! modules.

5V-PWR jumper
with shunt

StickIt! Board Manual WWW.Xess.com 4
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Applying Power to Stand-Alone Applications
For applications that operate stand-alone with no connection to a USB port, you can
attach a regulated, 5 VDC center-positive power adapter to the 5VDC jack on the StickIt!
board. In addition, shunts should be placed on both the XULA-PWR and 5V-PWR jumpers
as shown below. This will transfer power from the adapter through the SticklIt! board to

the XuLA board.

Shunts on XULA-PWR
and 5V-PWR jumpers

Leave the USB port
unconnected

A USB cable should not be attached to the XuLA board in this configuration or
damage may result from the direct connection of the power adapter to the 5V

supply pin of the USB port.

StickIt! Board Manual WWW.Xess.com
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In order to prevent inadvertent damage, you can remove the 5V shunt on the XuLA board
to disconnect the USB 5V supply as shown below. Note that doing this will prevent you
from powering the XuLA through the USB port until the 5V shunt is restored.

Open the 5V jumper on the
XuLA board to protect the
USB port

StickIt! Board Manual WWW.Xess.com 6
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o2 Connections

This chapter describes the various sections of the StickIt! board and shows how the XuLA
board I/O connects to them. In addition to the partial schematics used below, you can
find a complete schematic at the end of this manual.

XuLA Board Socket

The XuLA Board connects to the StickIt! board through the X1 socket. In addition, there
are four more 20x1 socket strips (X2 - X5) adjacent to X1 that provide access to the XuLA
board I/O after it is plugged into the StickIt! board.

GND

XULA-CONN
X1

D)

ANALOG-101 RST#
ANALOG-10a +1.2V

RSTH#

CHAN1/
CHAN1&
CHAN1b

CHAN1~” CHAN1
CHAN1& CHANG
CHAN1S CHAN-CLK

CHANL
CHANG
CHAN-CLK

X

~

Sl

+BU-XULA +5U GND BAPS GND

CHAN3L CHANSL +3.30 S +3.3U
CHAN3O CHAN3® CHANL 4 S CHAN 4
CHAN29 CHAN29 CHANL3 PP CHANLA
CHAN2S CHAN2S CHANL2 e CHANL2
CHAN2Z CHANZZ CHANLL e CHANTL
CHAN2S CHANZG CHANL® oo CHANLG
CHAN2S CHAN25 CHANS o) CHANS
CHAN2 4 CHAN24 CHANS o) CHANS
CHAN23 CHAN23 CHAN? o) CHAN?
CHAN22 CHAN22 CHANG PP CHANE
CHAN21 CHAN21 CHANS PR CHANS
CHAN2G CHAN2@ CHAN4 S CHANA
CHAN1S CHANLY CHAN3 *@*@ CHAN3
CHANIS CHANLS CHAN2 ol CHAN2

Sl

9

K
@

Please note the following:

m All the XuLA I/O channels (CHANO - CHAN31) and the channel clock (CHAN-CLK) are
connected to the X2 - X5 sockets, but only 24 of these signals are then routed out to
the PMOD and Wing sockets. (CHAN2, CHAN9, CHAN12, CHAN19, CHAN24, CHAN27,
CHAN29, CHAN30 and CHAN31 do not connect to the PMOD and Wing sockets.)

StickIt! Board Manual WWW.Xess.com 7
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m The XuLA 5V pin is connected to the +5V-XULA signal on the StickIt! board. This allows
the XuLA board to send power to or receive power from the StickIt! board. This is the
only voltage supply shared by both the XulLa and StickIt! boards.

m The XuLA 3.3V pin is connected to the X4 socket, but it does not connect to the 3.3V
supply of the SticklIt! board (which connects to the X5 socket).

m The XulLA 1.2V pin is connected to the X4 and X5 sockets, but this voltage supply does
not connect to anything else on the StickIt! board.

m The XuLA ground is connected to the StickIt! board ground.

m The reset pin of the XuLA board connects to the X4 and X5 sockets and also to the
RESET pushbutton on the StickIt! board. Pushing this button resets the XulLa board.

m The analog I/O pins of the XuLA board connect to the X2 and X3 sockets but these
signals do not connect to anything else on the StickIt! board.

Voltage Regulators

The StickIt! board accepts +5V from either the XuLa board (when there is a shunt on
jumper XULA-PWR) or an external power supply (when there is a shunt on jumper 5V-
PWR). The StickIt! board voltage regulators create the additional +3.3V and +2.5V

supplies.
XULAZPIR % au R Eg 5U R
+5U—XU|_H - eq. - eq.
+5U +3.3U
IN ouT IN ouT +2.5U
-—A—T GND Hs GND Hs
st 5U-PUR | |
5UDC
_ic +1Cs _lC# +1C2 _1C5 +1C3
AT~ T~ T~ T~ T T~
£20F 22UF 1.7uF 22uF 120 T 220F
GND

Be aware that placing shunts on both the XULA-PWR and 5V-PWR jumpers will connect
the external power supply to the XuLA board power supply. This will cause damage
unless 1) the USB cable is removed from the XulLA board, or 2) the 5V jumper on the
XuLA board is open. (Note that in its factory-original configuration, the 5V jumper on the
XuLA board is shorted by a wiring trace on the bottom of the PCB which must be cut to
disconnect the 5V supply from the USB port.)

StickIt! Board Manual WWW.Xess.com 8
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PMOD Connectors

There are six sockets for connecting external PMOD modules to the SticklIt! board.

All of these sockets (PM1 - PM6) accept either four-bit or eight-bit PMOD modules.

PHEPLR
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. SHRTS
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o el
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CHRNTe —BIOBA ~AAl028  rHangg
CHAN-CLk —BI~ SAI0Z  pHaNi
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. SHRTL
eof i
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P

A total of 24 1I/0 signals connect from the XulLa board to the PMOD (and Wing) sockets,
SO you can use any combination of modules that require 24 total I/Os or less. For

example, you could connect three eight-bit modules, or two eight-bit modules and two
four-bit modules, or six four-bit modules, etc.

Note that each PMOD socket shares four I/O lines with each of its adjacent PMOD sockets,
so there must be an empty socket between any pair of eight-bit modules or else they will
have I/0 conflicts. For example, connecting eight-bit modules to sockets PM2, PM4 and

StickIt! Board Manual
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PM6 is OK, but using PM2, PM3 and PM6 would cause a conflict between PM2 and PM3 on
I/0 lines CHAN3, CHAN18, CHAN1 and CHAN17. (Connecting a Wing module will also
consume I/O resources and may cause additional conflicts.)

Each PMOD socket has an associated jumper to connect either the 3.3V or 5V power
supply to the attached module. In their factory-original configuration, each of these
jumpers is set to 3.3V by a shorting trace on the bottom of the StickIt! board PCB. You
must cut this trace and install a jumper and shunt if you want to use a 5V module.

Wing Connectors

There are three sockets for connecting external eight-bit Wing modules to the StickIt!
board.

The Wing sockets are placed end-to-end so you can also use a 16- or 24-bit Wing module
(if such a thing exists). A total of 24 I/0 signals connect from the XulLa board to the Wing
sockets, so you can use any combination of modules that require 24 total I/Os or less. For
example, you could connect three eight-bit modules, or one eight-bit module and a 16-bit

module.
CHANL4 il g
A7
CHANL3 e
CHAN28 A95
CHAN11 — 951
A4 uUa
CHAN1G —A45 OpYa — 5y
CHAN2S —— =0 Op=— +3.3u
e —als S 2o
GND
CHAN? :go ING3
CHAN23 —B45
CHANG s
CHAN22 AdS L
CHANS A0 OPYe sy
cHanzs —ade ofus 13,
S 5 oRE— 2
GND
CHAN3 :?O ING2
CHAN1S —B405
CHANL s
CHANL? S
CHANG o5 op
chanis — oo oRus 155,
CHAN-CLK ﬁio O;ND +2.5U
CHAN1S O O GND
ING1
StickIt! Board Manual WWW.XeSss.com 10
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Unlike the PMOD sockets, there are no I/0 lines shared between the Wing sockets.
However, the Wing sockets do share the same I/0 lines used by the PMOD sockets, so
there can be conflicts depending upon which PMOD and Wing sockets are used in an

application.
Each Wing socket connects to the 5V, 3.3V and 2.5V supplies on the StickIt! board, so

there is no need for a jumper to select which supply powers the attached Wing module.

StickIt! Board Manual WWW.Xess.com
MANO0O02 (V3.0) Dec 11, 2012
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Using Modules

Using a PMOD or Wing module with the StickIt! board is easy. Just do the following:

m Attach the module to either a PMOD or Wing socket on the StickIt! board.

m Determine the channel signals on the PMOD or Wing socket that connect to each I/O of
the module.

m Find which FPGA pin of the XuLA board connects to each channel signal.
m Make a UCF file associating each FPGA pin with each I/O of the module.
m Include the UCF file in your Xilinx ISE FPGA project.

As an example, consider a simple eight-bit Wing module with eight LEDs, each connected
to one of the I/0 signals like so:

LEDY s o
1

~ RIA
LEBQ 2——1Q
Yo RIG

STKLUING LED3 44
L1

ado ok | MR

=g LED4

3U3 h3 5 12 X
S, T Y

sy

s[s]e[e]e[e]e)
N0\ |[O1
—
ASPAVAE
Bl
| T

LED?
[N
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If this module is attached to the Wing socket WING1, then the channel connections are:

LED1
LED2
LED3
LED4
LEDS
LED6
LED7
LEDS8

CHANI15
CHAN-CL
CHAN16
CHANO
CHAN17
CHAN1
CHAN18
CHAN3

K

CHAN3S HSO WING2

CHAN18 A4~

CHANL AdA

CHAN17 AL

CHANg — 045 ofe — gy

CHAN1& :go Oftﬁ +3.3V
CHAN-CLK 210 OfFg— +2.5V

CHAN1b O O GND

WING1

Assuming a XuLA-200 board is plugged into the Sticklt! board, then the FPGA pins
connected to these channels are (from the XuLA manual):

CHAN15 p35
CHAN-CLK p44
CHAN16 p34
CHANO p36
CHAN17 p33
CHAN1 p37
CHAN18 P32
CHAN3 P50

From this, you can make the following pin assignments in a UCF file:

NET
NET
NET
NET
NET
NET
NET
NET

ledl LOC
led2 LOC
led3 LOC
led4 LOC
led5 LOC
led6 LOC
led7 LOC
led8 LOC

p35; #
p44;
p34;
P36;
p33;
p37;
p32;
p50;

= o S o S S S

CHAN15
CHAN-CLK
CHAN1®6
CHANO
CHAN17
CHAN1
CHAN18
CHAN3

Then include this UCF file in your ISE project.

StickIt! Board Manual
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I/O Locations

The connections of the XuLA and XuLA2 board I/O channels to the PMOD and Wing
sockets of the StickIt! board are shown below.
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The next figure shows the association between the PMOD and Wing socket I/Os and the
actual I/O pin numbers of the FPGA on the XuLA board.
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And this figure shows the association between the PMOD and Wing socket I/Os and the
actual I/O pin numbers of the FPGA on the XuLA2 board.
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