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Mortty is a Dalt-Yourselfconstructionproject thatprovides a miniature enclosure amd
computing platformfolkn { a Q& ¢Ay & C{ Y w2XNJI, Y orblSRBEGINI /422 FYiSHa

Unlike the fulifeatured- and more expensivehardware solutions for CW and RTTY keying
that are widely available to amateurs, Mortty is an inexpensive minimalist solution that
depends upon the configuration and control feeggincorporated in popularlogging

prograns. This tiny box, measuring oryinches long and 1 inch square (50mm by 25mm), has
only two inputs (logging prograntWpaddle) and two outputs (PTCW/FSK).

Designed by N8A&d K8U TMortty is available aa complete parts kit, oyou canuse this
3dzA RS (2 O0dZAf R @&2dzNJ 26y FTNRBY aadONI G§OK®

Copyright The Mortty schematic and design are copyrighted freeware. You can use, modify, and distribute the design provided tfat iyamdfany derivative
works asreeware. Any commercial use must be approved in writing by the authors.

TheTinyFSkind CW Keyeprograms are copyrighted works licensed by their respective authors.
Disclaimer This device controls equipment that could be damaged by said device. Ymspomsible for installing, configuring, testing and verifying that the
device performs properly in your environment. The developers cannot be held liable for any direct, indirect, consequiesidgmial damages to other pieces of

software, equipmentgoods or persons arising from the use of this device.

By constructing this device you accept the above terms of copyright and disclaimer.
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Mor tty Overview

Key Features

Inexpensive, ofthe-shelf, readily availableomponentgexcept for the Mortty board itself)
Small, portable, USBowered

Rugged RFEsistant metal enclosure

CWkKeyer emulates the widelgupported Winkeyeprotocol

RTTY FSK keying via widely supported TinyFSK protocol

Construction requires only common household tools

=A =4 =4 =4 =4 =4

Setting Expectations
T 2KIFIGQa YA&daaAiAy3d FNRY (GKAA YAYAlFGdz2NB RS&aaAdaykK
o0 For CW; No speed potentiometer, no macro pushbuttons, nomitor speaker
0 For CW; SO2R operation by fgurposing the ring connector (normally PTT) to CW Key rig 2
1 CW or FSK but not both?
0 Mortty can operate either CW or FSK
0 Switching between modes involvaspening the enclosuregmovingthe Mortty board
programoperate jumper, uploading the desired sketdl€W or FSKie-installing theprogram/operate
jumper
A Elapsed time for switchingnodes- about five minutes
A Maybe you should build two Mitys?;-)
1 Degree of mechanical difficultg low (if you use the 3printed plastic end caps)
0 The Mortty boardits very tight in themetal enclosure. Yomayneed a file or sandpaper @djust the
Mortty board for a snug fit in the case
o If you decide to use the metal end capsu will need to makei¥e holesin the enclosure
A Usethis documentation othe plastic end caps as a drill guide
A Drillfour round holes for paddle input, keyed output, atwio LE3
A Drill / notch / file one oblong hole for the Arduino Nano USB connector
1 Degree ofsolderingdifficulty ¢ medium
o To achieva 2 NJiriidiafuézation, the components are tightly packed on the circuit board
0 There is only one surface mount part, the paddle jack. Its solder pads are as large as standard circuit
board componentand will be no more difficult than soldeg the other components
0 You will need somgype of circuit boardholder and parts stabilizer to assist in soldering parts to the
smallMortty board (small vice, tweezers, hemostats
1 Degree of computer expertise low
0 No programming required
O The are mangxcellent resources on the Internet to assist you in loading the proper drivers for the
Arduino Nano and uploading the desired sketch onto the board
O If you indicate your desired sket€hinyFSK or CW Keyen your PayPal ordewe will preload the
ArduinoNano for you
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Required Materials

1 Mortty project parts (see Appendik- parts listand pcblayout)
M1 Tools
o Low wattage (2% 40 watt) solder pencil with small tipnd solder
o Phillips screwdriver, small side cutters, pliers
o If using metal end capsa dill with 1/4 inch 7/64 inch, 5/64 inclbits, a small file
1 Softwaresketch(es)
0 For FSK RTTdownloadfrom KOSMTinyFSKwebsite
o0 For CW Keyerdownload fom K3ANGCWKeyermwebsite
0 Integrated Development Environment (I0E)m Arduino website
0 Operation
0 Cabe and connectorso interfaceMortty output (3.5mma G SNE 2 2 O] PTTaRCWeo FiEKIJ
inputs
0 Logging software compatible with KLEL Winkeyer (CW) or TinyFSK (RTTY)
0 OPTIONAL: For CW operatigraddle plugged into Mortty key input

Release Nats

1.0 201804-02 Initial release
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Step 1. Assembling the Mortty Circuit Board

Open the Mortty parts envelope

c Locate the Mortty board andently tryto slide the
board into the guide slots of the metal enclosulte.
mightnot fit. The boards sizedo create a very
tight fit ¢ perhaps too tight in some of the
enclosuresUse sandpaper or a file to evenly trim
both sides of the board until it fitshugly in the
metal enclosure.

c Locate the 3.5mm surface mount jack. Insert the
surface mount jack from the TOP (labeled) side of
the Mortty board in the large notch indicated as J2.
Press jack J2 against the three pads lab&aii
TIP, RING and apply det on the top of the board
NOTE: This is the only component that will be
soldered from the top.

¢ Insert the other 3.5mm jack from the TOP (labeled)
side of the Mortty board in the location marked J1.
Hold jack J1 firmly against the Mortty board and
applysolder to the bottom of the board.

SOLDERING HINT: T¢iwing connectorsneed to be
perfectly verticalBegin by soldering only one pin on a
connector, then stop and examine/reheat/adjust that
one pin for vertical alignment. When satisfied that the
comector is positioned properly, solder the remaining
pins.Avoid applying excessive solder as it will make it
difficult to trim the pins as directed later in this
procedure

c Locate thel5 pin and 12 pirfemaleSingleln-Line
(SIL)xonnectorslnsertthese @nnectorsfrom the
TOP (labeled) side of the boardthe locatiors
indicated in the photo. pply solder to the bottom
of the board.
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¢ Locate the two NPN transistors and insert them
from the TOP (labeled) side of the board in
positions Q1 and Q2. Align the flat side of the
transistors with the flat side in the outline on the
Mortty board. Press them far enough onto the
board so that the @ps of the transistors are slightly
lower thanthe height of the female SIP connectors.
Apply solder to the bottom of the board. Trim any
excess lead length from ¢hbottom of the board.

IMPORTANT! Due to space constraomghe
Mortty board, resistors e installed vertically on
the board.

¢ Locate the two 1000 ohm (brown black red)
resistors.Fold one lead oveso that the leads are
parallel to each other. Insert the000 ohmresistors o TP
on the TOP (labeled) side of the Mortty board in '5"" —
positionsR1 and RZHoldeachresistoruprightso N
that one end of the resistor is flush against the :
Mortty boardandapply solder to thédottom of the
board. Trim any excess lead length from the bottom
of the board

m m
Ol S Nme‘Or\>>—OV

o g
N
-

c Locate the two 390 ohnofangewhite brown)
resistors.Fold one lead over so that the leads are
parallel to eacho each other. Insert th890 ohm
resistors on the TOP (labeled) side of the Mortty
board inpositionsR3 and R4-oldeachresistor
uprightso that one end of the resistor is flush
against the Moty boardandapply solder to the
bottom of the board. Trim any excess lead length
from the bottom of the board

¢ Locate the dual red/green LED carrier. Insert the
carrier on the TOP (labeled) side of the Mortty
board in the position marked LED1. Keeimg
carrier perfectly vertical, hold the LED carrier firmly
against the Mortty board and apply solder to the
bottom of the board.
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c Locate the 1@Felectrolytic capacitor. Insert the
capacitor on the TOPatheled) side of the Mortty

board in the location marked C3. Ensure proper
capacitor polarity by aligning the positive lead of

the capacitor with the + indicator on the Mortty
board.The stripe down the side of the capacitor
identifies the negative leaddold the capacitor so

that the bottom sits flush against the Mortty board
and apply solder to the bottom of the board. Trim

any excess lead length from the bottom of the
board.

¢ Locate the four .00LFceramiccapacitors. Insert
the capacitors on the TORl@eled) side of the
Mortty board inpositionsC1, C2 C4 and C3old
each capacitoupright onthe Mortty board and
apply solder tahe bottom of the board. Trim any

excess lead length from the bottom of the board.

¢ Locate the2 pin maleSingleln-Line (8.)connectot

Insert the short pins on the TOP (labeled) side of the

Mortty board in the location markedP1 Hold the
connectorfirmly against the Mortty boarénd
apply solder to the bottom of the board.

This completes the assembly of the Mortty bdar
Examine the board to ensure that all of thesistors,
capacitors and transistoere shorterthan the two

Singleln-Line (SIL) connectors on the sides of the board.
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Step 2. Assembling the Arduino Nano

IMPORTANT! Due to space constraints in the miniature enclosure, the Arduino connectors ar
installed on the TOP of th&rduinocircuit board, not the bottomOne of the connectors is
shortened to only 12 pin®o not solder any connectors to the Arduinongauntil examining

the photos and carefully reading the following instructions.

Open the Arduino Nano package i ‘

c If your Arduino packageontains this 6 pin male
Duatin-Line connector, throw it away)o Not
Install this connectoron the Arduino.

¢ If your Arduino packageontains two 15 pin male SR EEEREREER!
Singleln-Line (SIL) connectors, shortenone < - - - - - - - - -
connector to contain 12 pins. With a pair of needle
nose pliers, grasp thedathree pins and carefully
snap them from the end of one of the connectors. . . . . . . . . . ... ...

SOLDERING HINT: The following connectors need to be 15 Pin Connector Goes Here

perfectly vertich Begin by soldering only one pin on a ABOMOOO®® S0 MG

&

connector, then stop and examine/reheat/adjust that oy e il A iR 9 st e i
one pin for vertical alignment. When satisfied that the T ek B ) e
connector is positioned properly, solder the remaining "Od:‘: : l.l

pins.Avoid applying excessive solder as it will make it o (R L B :

difficult to trim the pins as directed latén this TXIRXORSTISND D2 D3 D4 D5°D6 07 D8 DS D10011D12
procedure

EMPTY 12 Pin Cohnecfor Gbés Here

¢ Refer to the photo on the right. Insert the short pins
of the 12 pin SIL connector from the TOP (labeled)
side of the board, positioned so that the holes on
the Arduino board labeled TX1, RX0, and RST
remain empty. Hold the connector dectly vertical
and apply solder to the bottom of the board.

NuIONG 45a (1m 2w v uw v gy <o e Uwdsucn

c Insert the short pins of the 15 pin SIL connector
from the TOP (labeled) side of the board. Hold the
connector perfectly vertical and apply solder to the
bottom of the board.
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¢ Inspect the bottom (solder side) of the Arduino
Nano. Using side cutters, trim any excess lead
length from the 12 and 15 pin connectors by
clipping them as close to your solder connections as
possible.

This completes assembly of the Arduino Nano. Set it aside for now.
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Step 3. Cutting Holes in the Enclosure End Caps

TheMortty kit shipswith 3D printed plasti@nd caps that align with the connectors and LEDs on the printed circuit
boardd ¢ KS Sy Of 23 dzNBEQa 2 NRA 3 Ay THe folo\@ing Istéps &e/ré&uired- ohBaif ydedidd tol f & 2
usethe metal end capdt is probably easiest to use the plasénd caps as drilling templates.

The Mortty enclosureequires five holes for the USRrial port CW paddle, keyed output amfo LEDsDesignate one
of the metalend caps atnput and the other a©utput.

c SeeAppendix 3: End Cap DritliTemplatesDrill a
%4 inch @.25) diameter round hole for the CW
paddle jackn the Input end cap Drill a smalv/64
inch (.11)pilot hole and then nibble/filan oblong
0.25 inch by 0.11 inch hole for the Arduino Nano
USB port.

Input End Cap
1 USBconnector from computer
T odpYY omkyé£0 2101 FTNRY
0 Tip = Dash paddle
o Ring = Dot paddle
0 Sleeve = Ground

3.5mm 3-Conductor (TRS) Connector

Ring
1iip Sleeve
c SeeAppendix 3: End Cap Drillingrijglates.Drill a Fusas 2 Bk ‘
Y inch Q.25 diameter round hole for the keyed
output jackin the Output end cap Drilltwo 5/64 )
inch .08 diameter round holes for the status o

LEDs.

Output End Cap
f odpYY 6 mamdiod 2 O
0 Tip=CW or FSK Key output
0 Ring = Push To Talk (P®TYSO2R CW
Key radio 2
0 Sleeve = Ground
 Status LEDs
0 Red = Push To Talk (PoT}SO2R CW ’
Key radio 2
0o Green=CW or FSK key

DIA 0.250"

DIA 0.080" (2 PLACES)

¥ o0.980"
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Step 4. Final Assembly

Be patient when performing the final assemlblihe tiny endcapscrews are easy to croglread. The tolerances for
placement of holes for USB connector, paddle, and Rig aresaagy: an attempt to keep the Arduino and Mortty
02FNRa FTNRY &aKATUAY3a AyaARS GKS OFaS IyR akK2NIAy3

¢ Align thel5 pin and 12 pin connectors of the
ArduinoNano with the corresponding pins on the
Mortty board. Fully insert theSIL pins of the
Arduino Nandnto the corresponding sockets on
the Mortty board.Check to ensure that all pins of
the Nano are contained in matching sockets on the
Mortty board.

¢ Slide the Mortty board into the guides of the
bottom of the enabsure.Place the cover on the
enclosure. Stare through the case and examine the
gaps betweerhe enclosure and the adjoining
boards. Thewvill be very closgbut the leads from
the Mortty boardandthe Arduino Nananust not
touchthe caself there is anycontact with the case,
use side cutters to trim the offending connection.

ASSEMBLY HINfter trimming the leads of the
connectors, if you still think they are too close to the
case, usa small file or a fingernail emery board to
gentlyfile away the conector tips.

c Secure the cover by attaching thgut endcap
(the endwith the USB port) using four Philipps head
screws. Temporarily set theutput endcap aside to
provide access to JP1 during the sketch (software)
upload.

TIGHT FITYou may find thdoles in the 3D printed

end capare too small. Use a 3/32 or 5/64 drill bit to
enlargethd 95 K2f S&X mkné F2NI GF
holes.
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Step 5.Install ing Software
There are mangn-line guides to assist in preparing tigduino Nano for CW or RTTY operatbrS Q@3S f A a1 SR
sources for you, or you carse Googlgo lookfor others.

WINDOWS UPDATE = OFF? Dave K6LL encountered problems because Windows did not automatically assign a USE
port to the Arduino Nano. He intentionally operates his PC with Updates turned off, and his computer had not received
the Update that would have enabled the CH340 driver. There are good reasons to disable Updates on your computer,

but in doing so you maneed to temporarily enable Windows Updates or manually install the driver yourself.

Loading the CH340GDrivers into Windows

The Arduino Nano useby Mortty use a B340G UART that requiresNidowsdriver for the USB interface. Upon
initially connecting gur Nano to your PC, Windows will attemptitestallthe correct driver. If you do not receive an
SNNE2 NJ YSa&al 2Egp. If§od ozeiNdgan &dranissage, you may need to download/instalt#8240G
driver. If you are not sure if the driver indted carectly, open the Whdows Device Manager and examine fPerts
(COM & LPTgectionfor the new serial port. If the device is not listedfer to these websites for instructions:

The latest version of the driver is CH3Bbwnload thecH341 SER.EXEdriver here:

http://www.wch.cn/download/CH341SER EXE.html

Look for installation/configuration information heré:2 NJ 2dza G 3223t S &/ 1 onmD RNAJSNE

https://forum.arduino.cc/index.php?topic=397368.0
https://sparks.gogo.co.nz/ch340.html
https://www.youtube.com/watch?v=4YkXXNcNzhO

Is your CW Keyer or TinyFSK Sketch Already Installed?
Normally, the Mortty developers load a sketch on the Nano prior to shipping. By default, the CW Keyer sketch is
installed, but the TinyFSK sketch nieye been installed if you indicated a preference for RTTY.

T LT GKS NBR [95 A& ofAylAy3a atz2eftes GKSy GKS usHiRekdbigo A &
IDE (see below) to uploadther the CW Keyer or the RTTY Tinysi&ich

§ Ifthe red LED blinks four times, pauses, théinksi 6 2 G AYS& 6/ 2 F2NJ &l ibrdediatelyafffiSAI2 6 S |
cable plugged in), then the CW Keyer sketch is installed

Otherwisecy SA (1 K SNJ & . -th&nyHe FinyFSKdyar sketdhg probably installed

Selecting an Arduino Integrated Development Environment zthe IDE
You can skip this step if the previous tests revealed that you have the preferred sketch installed.

After successfully connecting your Arduino Nano to a serial poyoon PC, you need tecide how to manage and
upload application$ Ol t £ SR a{ 1 S OKYddcan rdayg abbuNRingihg Arduind @hiné IDE or the Arduino
IDE for Windows here:

https://www .arduino.cc/en/Main/Software
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Uploading Sketches z What Does the JP1 JumperDo?

When the Mortty board JP1 jumper is removed, taeluinois in ProgranMode (for installing/switching sketches)
When the jumper is installed, the Arduino iSdperate Mode (for running the uploaded applicatiof).initially upload
a sketch, oif you wantto switch to another sketch (for example, for switching Mpfrom CW to RTTRéying, remove
the jumperbeforelaunchingthe IDE When you want to rum sketch, install the jumper before launching theglication
program (writelog, n1mm, dxlab0 @

Jumper Hint: Ithe red LED(PTT)links 7 times when attaching the USB cable, the JP1 jumper is not installdbaityl
isin Program Mode.

Arduino Sketch esfor CW Keyer or TinyFSK

TinyFSK Sketch
Descriptionby its author,AndyFlowers, RSM http://www.frontiernet.net/~aflowers/tinyfsk/
DOWNLOADNK to TinyFSkhttp://www.frontiernet.net/~aflowers/tinyfsk/TinyFSK.ino

Another referencewith some good stepy-step instructionsProgramming an Arduino for TiRyk by Dave K6LL:
http://lists.contesting.com/archives//html/RTTY/20162/msg00001.html

CW Keyer Sketch
Descriptionby its author, Anthony @d, K3NG https://blog.radioartisan.com/arduinecw-keyer
DOWNLOADrk to the CW Keyehttps://github.com/k3ng/k3ng_cw_keyer

Another referenceAFew Good CW Keyely Jeff Blaine, ACO&tp://acOc.com/main/page _home_ page.html

l TG4SNI R2gyf2FRAY3 YobDQa /2 YS@SNJ a1SiokK

1. Create a new subdirectory and unzip thediteto it
2. From within the Arduino IDE, or using a text edifdotepad?), pen the filekeyer_hardware.hin the
subdirectory/k3ng_cw_keyermaster/k3ng_keyer Locate the lindeginning with/#define
HARDWARE_MORTAcomment that line by removing the two forwaslashes (//) at the beginning of the
line. This inseeMortty-specific instructions into the compiled and uploaded sketch.
3. Using the Arduino IDE
a {SG GKS p¢22ta YSydz F2N¥ . 2FNRY a! NRdZAy2 Dbl y2¢
defined for this CH230G driver. Consult the Windows >Device Manager h$tdftsecessary>
Press theicompile and uploaglicon (you did remove the JP1 jumper, right?)
I 4dz00S&aaFdzZ O2YLIAES yR dzLX 2R gAff RAALI L& a
d. Reinstall the JP1 jumper

© o
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Step 6. Operation

Install the JP1 Jumper!
The Mortty board JPprogram/operatejumpermust be installed for CW or RTapgeration. Insert it now.

Connect Mortty to Your Radio

The only missing piedeom your Mortty parts kitis the specific cable that connead¥lortty to your radio. On the Mrtty

end of the connection ithei KNB S 02 y RdzO i 2 NJ o o paekthat&upplics yBuddn k& jack sldéey S ¢
pushto-talk (PTT) on the jack ring, atick CW or FSK keying signal on the jack tip kseety schematig. If you plan to
switchMortty betweenCW and RTTY, you needtwo calgleésy S 6 A GK @2dzNJ N} RA2Qa /2 02y
82dzNJ N} RA2Qa we¢e, O2yySOiArAzyaod

3.5mm 3-Conductor (TRS) Connector

Ring
Tip l Sleeve

S

CABLHINTS #1 Gonsider sacrificing a standard stereo headphone cable with 3.5 i gorgnectors for this purpose.

Cu off one end and replace it with the connectors required for your ratdf®oBuy a long headphommabled ¢ Q 2 NJ M H
it in half and use one end as your CW cable, the other end as your RTTY¥2&bl&V0YK suggedisyingone of the
following pigtail cablesrom Mouser: 17274349 6 oc ¢ NRARIK{G | y-A858 02 y¥i¢¥ S @il AN IXKNKI

1 For CW operation, connesteeve to groundiingto pushto-talk PTT andtip to the CWkey jack Thered LED
indicates PTT, thgreenLED is C\ikey

1 ForRTTY operation, connesleeve to groundiingto PTT andip to the FSK lineThese signals afeund on an
auxiliary connector on the rear of most radidhered LED indicates PTT, theeenLED is FSiata

Adjust Your Logging Program

For CW Operation

YobDQa&a /2 YS@SN) alSGOK Sydz  1Sa (GKS LI2LJz I NI YMO[ 2 AY]
@2dzNJ £ 233Ay 3 LINPINIYQaA AyadNHOGA2Yya F2NI dzAAy3I | 2 Ay ¢
For RTTY Operation

Yn{aQa ¢Ayec{yY &iSiOK plograns dedligialNide RoplicadionsTHe yistinclud®(dt astf 3
WriteLog,DXLab WinWarblebo , , 5 Qa HeNM/LSdger PIY3WVTTY can be used aRaTY receive

demodulatorwhen used with WriteLog or N1IMM directly driving TinyFSK as a RTTY madthater may be others
NEFSNI G2 @2dzNJ f 233Ay3 a2F06F NBQa R20dzyYSyidldGA2y F2NJ ¢
) £ UT O AEOAT OGAO OEAO UIT OO 2449 OECTI Al O AOA O5DOEAA $I
When TinyFSK starts, notice the Configuration report in your RTTY Rx window. You midihe roggasite polarity (for
example, the Elecraft K3 needs Mark = HIGH and the TinyFSK default is Mark = LOW). To permanently adjust polarity
launch the Arduino IDE and select >Tools >Serial Monitor. In the text entry field at the top of the screenQdater

tilde, then a zero, then <retuer) for Mark = High; or ~1 (a tilde, then a one, then <return>) for Mark = Low. The settings
will be written into the Arduino EEPROM memory.
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Appendix 1. Mortty Parts List and Board Layout

IMPORTANT specific modéinanufacturer ofArduino Nano was selected for Mortty because it arrives without
connectors soldered to the board. Other brands may be furnished with soldered comsectdhe bottom of the board.

A Bottomof-Boardconnector arrangement will not fitwitgi 0 KA & avYl tf YSGFf Sy Of 23 dz2NB
REF NAME PART NO DESCRIPTION MFG QTY SOURCE
Mortty PC Board 20180303A Mortty Interface Board PCBway 1 | N8BAR/K8UT
R1,R2 Resistor CFR25JR52-1K Carbon film, 1K OHM, 5% Yaego 2 | Mouser
R3,R4 Resistor CFR25JR52-390R | Carbon film, 390 OHM, 5% Yaego 2 | Mouser
C1,C2,C4,C| Capacitor K102K15X7RH5UH Ceramic, Radial Leads,1nF,10% Vishay 4 | Mouser
C3 Capacitor ECEA1CKA100I Aluminum Electrolytic, 10uF, 20% | Panasonic| 1 | Mouser
Q1,Q2 Transistor 2N4401TF NPNTransistor, 2N4401 ON Semi 2 | Mouser
J1 Phone Jack | SJ13523N Stereo Phone Jack, 3.5mm, RA CUl 1 | Mouser
J2 Phone Jack | S33523SMFTR Stereo Phone Jack, 3.5mm, RA, SM CUI 1 | Mouser
LED1 Bilevel LED | WP4060VH/@® 1.8mm BiLevel LED, (red,green) Kingbright| 1 | Mouser
J3 Header 855-M20-7821546 | Dupont female header, 1x15, 2.54m| Harwin 1 | Mouser
J4 Header 855-M20-7821246 | Dupont female header, 1x12, 2.54m| Harwin 1 | Mouser
JP1 Header 855-M20-9990245 | Male Header,RA,1x2, 2.54mm Harwin 1 | Mouser
Jumper 855-M7581-05 Female 2 pin jumpeshunt) 2.54mm | Harwin 1 | Mouser
Enclosure Extruded enclosure, 25x25x50mm | Eightwood| 1 | eBayyAmazon
Arduino
Nano Arduino Nano, CH340/ATmega328H Elegoo 1 | Amazon
USB Cable USB 2.0, Male to Mini B, 3 feet Amazon 1 | Amazon
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