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Why Serial?






-

lonely

INO IS

Ardu



7=12V Depending
00'1 current drawh I0CBA/IOCIC) Pemvs> | PB m—/\/—. o— T/ PEs |/ ecwrs, ATMEGA 82U/16U2 ICSP
‘FT'M"r‘ PQO .—m PR | D:l‘.'m_*v 71 |

= P81 |/ rcimis | SCLK]
[_] ——

LSE JACK | DW /'RESET, PC1 w—l ‘—m PR3 ) PDO | reovts 'MTSO,
l)pp K -
O

} m 11!
-;E:

 PB2 )/ PDI | crwr? [MOST)

A.’-\hﬁolufe MAX per pin 49mA
cormended 20mA 2= 5

Apsclute MAX 260mA
tor entire package

ir—m PCS5 BBES) ez SCE
-pmume% a lagic reference (@) —F5 PCa | ADC o] ) B over
voltage for shields that use it, ' > ' ~
It is connected to the 5V bus. 2 ) & /] ARFF | [fols
) o——fahy Serial Pin
{ —. ! - ) s /8 y
RS Only 4A TOREF: | . d @8 P85 ) ranrs | SCK B Analog Pin
’ ‘ | — y
T @®—F] PB4 |/ renr JMISO
(rcINT14(RESET) PCO | o - ’ i : ! '
i : 1: @\ % P83 /0C24) rcoirs | MOST)
EE—— . Cut to disable A /.0 | —— INT
autoreset @\ 13/ P82/ 0a1B) rcrurz) ‘ bcical Pi
m—Q v - , B Physical Pin
P50 | ,
m—’ O m PRG CL/(U- PCTHTO ] Por'l Pin
The input voltage to the boall d when [ GAO | Pin furction
it is running From external power. €& HI——o HE} PD7 AIN jeciniz: . :
Not SSE bus power. | ) , Interrupt Pin
. —— |
AI/V@ CINT. OC@,ﬂ ﬂJ\— Pl Pin
i Jrentza/\OCAB,
O | ecanize) XCK _7
1 [O [PD3 ) INTD jrcvis/[OC28)
2 O 4 [ po,z IN"'Q JecINT 18
™p L "’—ﬂﬂ (XD /PNty o Connected to the ATMega and used for
QX‘ %) ,.,_g PD& |/ RXD )jrcavize] USB program and communicating with it

Control

rcire | JADEE) PCO @—i'

| peis wm PC1 m—.‘
frenvias DG PC2 [EE———® o)
eervra1] ADE) PC3 | El——®)
o122 DGR PCA |l ——®)

1 /e ADES) PCS ‘E—fiﬁ'

@ ® rort Power (N

Qd 6 o 76 TH O
NI 907TUNU

Tt - | £T)/ PS5 | pcvrs | SCK |

! lpciwria, Rfﬁl’T %l"—ﬁ

...
..
..

,—m | PB4 | rcaves ) IMI SO/
ACK

% The power sum for ezch pin‘s -
Y} group should not exceed 1ROMA -,
\WW/A.DQ.20M

|Q 0O, |
17 ]UI "F'14

rewv ¢










“This great
GT-521F52 \\
fingerprint mogtle
from ADH-Tegh

SO you
can easily embed it
Into your next

4
_. fts
p rOj eCt = = ™ Sparkfun product page



GSM + GPS
“On its own, this module

can't do anything. It
requires a microcontroller
to drive 1it! We suggest and
use an Arduino but any
3-5V microcontroller with a

UART can send and
receive commands over
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Cheap

Motor
Control
“You can easily type .
commands to it § <
using a terminal s
emulator, or write | —— "
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Wifi-serial
circa 2014

“This small module ‘
allow[ed] microcontroller
to connect to a Wi-Fi
network and make simple
TCP/IP connections
using Hayes-style [serial]
commands.” wipe




Wifi post 2018

“In late October 2014,
Espressif Systems
released a software
development kit (SDK) fofs o
programming the chig ?@; > ‘@)
directly, which removed 2,
the need for a separate
microcontroller.” . ..
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This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.

REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE

Reference Designs ARE PROVIDED "AS IS" AND "WITH ALL FAULTS. Arduino SA DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,

these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.

Arduino SA may make changes to specifications and product descriptions at any time, without notice. The Customer must not
rely on the absence or characteristics of any features or instructions marked "reserved" or "undefined." Arduino SA reserves
The product information on the Web Site or Materials is subject to change without notice. Do not finalize a design with this info

ARDUINO and other Arduino brands and logos and Trademarks of Arduino SA. All Arduino SA Trademarks cannot be used without owner's formal permission
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2.7.1 UARTs NINA-W10 modules have three UART interfaces,
UARTO to UART2. Each 1interface provides asynchronous
communication support for RS232, RS485, and IrDA
standards (with external drivers). UARTO serves as the
primary interface port. The maximum speed for all UART

interfaces is 5 Mbit/s.
® —U-blox NINA W102 DATASHEET

Y0139 10:30
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Voltage changing from moment to moment







Variable declaration in code:

d140M 30ISLN0

byte b = 64; Q
-

Bits in memory: Variable name: —
0100 0000 "b" g :
Value to us (decimal):
ll64ll :
ASCII symbol Method: Bits sent out serially:
e Serial.write(b) 0100 0000 :

64_>u@n

Serial.print(b) 00110100 00110110 =————
52_>ll4ll 54_> lléll

Serial.println(b) 00001101 00001010 00110100 00110110  =—i=pp
13_> IICRII 10_>IILFII 52_> ll4ll 54_> ll6[l



Sender generates data “packet” as a string

Value of Value of
analog analog Digital sensors
sensor 1 sensor?2 1,2,3

ARDUINOC

0T40M 30ISLNG

“300, 200, 0, 0, 1 <lf><cr>" —»

Numbers separated Packet

by commas (symbol terminated by
that never appear line feed and
“in” a number”) carriage return

bytes



ecelver breaks up packet into parts
B
' Value of Value of

analog analog Digital sensors

senAsor 1 senAsor 2 11 2,3 )

o

-

-
>~

200, 0, 0, 1 <lf><cr>"

0140M 3015100 70

Line termination
Commas allow
, , bytes allow
split () function , ,
, readLine () function
to break up string S
to distinguish packets



Why “Handshaking”?

Because: ASYNCHRONOUS

There is no coordination between then LOOP in Arduino and the (draw)
LOOP in P5. Each runs at their own speed. Handshaking, call-and-
response, etc. are methods to COORDINATE SENDER AND RECEIVER

This might not always be necessary, and different platforms can behave
differently.

It helps to visualize what’s happening with data transfer in more detail.



Why “Handshaking”?

Because: ASYNCHRONOUS

©.0,

Arduino |oop oooooooooooooooooooooooooooooooooooooooooooooooooo

Rate? Rate?



Why “Handshaking”?

Because: ASYNCHRONOUS
Arduino loop Sexial.println

0 Bytes added to

. buffer each time
. through loop

Bytes sent from
buffer based on
baud rate

Data

Bytes removed
from buffer when
Serial.readString

sees line terminator

Bytes added to
buffer “below”
P35, triggering
SerialEvent

Serial.readString

-

4

PJ.)S

P5 loop
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Why “Ha

Because: ASYN(
NN
AT 4

Arduino loop Sex

sketch novd4a.ino
44 | PpLLCIl = 1TLLLEl.gyewraeciiy),

45 heading = filter.getYaw(); You can debug
46 | } dshaking in the IDE

47 . ' 5ing the serial send

5 ction to send data

49 | | | | )
if (Serial.available()) { back to Arduino.

51 char input = Serial.read();
52 Serial.print(heading);
53 Serial.print(",");
54 Serial.print(pitch);
(
Ln

55 Serial.print(","); P5 loop
56 Serial.println(roll);
57

58

59

60 void loopNoHandshaking() {
61 |

Output  Serial Monitor X
X

185.58,-0.84,-1.06
189.02,-0.75,-1.17
189.02,-0.75,-1.17
189.02,-0.75,-1.17



