rplallgiailo Silig nﬁa

[m] =5t o 2 ol g 155550 (5l o olad

STM32 Hd 1S 5 5Se0 b Ha oSl s,y 5lail oly 9 (uwy

o oilaye b S el (SulKo i< aabd Sy 5Kl 65l 2SS0k el plales crass adas Gose b
L 5asSil olisy phasa shai g ciga gl Gk 51 ol € ssibie il of buwgi alagall 5 LY
D3t 3 Sl 5o Lol 51 s sSil )lis) wsn Il JHuS 5 alaiwl Jids dasel Gadiie 5 o
soai wlla cpl o JJ‘)SGA soldiw! ‘éu\g‘,.ls.” LSLA&JJ_)J 3 LAJ.LI.UJ CNC slagdl « Syl O ‘_,S.u\s‘).ns.”
slpon s il b oo b uy oad S aalgn 518 oy 9550 STM32 1S5S0 b LasSil 55 lis, 5hal ol

blog.microele.com



5
o

rolallgraulo Silg Miicro

0
]

La oSl s, g, gl (e

oSS slajialyly s JHuS oK) <€ crwlagl cuusane o g allsl puilasa ok ol slagsa 51 S
a4 4S5l ssas 3o s sSil sl 31 Jae oo S e s oKal gty 4 1y said alik slaylas g,
5 Sy §18y riad go Al gi oo 3lao :)JJS” A.l-g\giu-n (Incremental) _odul 38/ &5 4 g (Absolute) 3las Lagyl 3! -
ilads sl 4 Lo oledl iyl 38 LasSil & s Lo ams oL LIS 4 oy wopss 4 1 LasSil 55,
s oy 53S0 5 g5t bl ol 59 S (5505 55lis5 am0 oo S s o 1y il as S wSoa o cadid o
bl o il 331 8 63 51 ecaiw]

blog.microele.com


https://blog.microele.com/author/arashfattahi/

5
o

rolallgrauile Silug Miicio

0
]

Sl 5ty

J.‘I'.AJML'I'..I' L!JJJS.” (SJUJJ ‘Lm.j’u.n

o il dy siaspuiliy S Moy wils e cga g0 8 4 B85 e 5 JolS wpse 4 lsiee 1 LoasSil 5Ly,
J‘){Jlsv.ld.i}t_l_fa.ac)'fujﬁéufda.g.aﬁj.ajlﬁ:&biquuiujsuupwq.bﬁwoﬁldkwej%u
0sSil ,ligy cably bl gty cueal o GhA e cga 5 el cupadge i S dley Ll Lals s iidy
st aalea SicasS Hl

blog.microele.com



5
o

rolallgraulo Silg Miicro

m
]

La a0l s, ligy s oSlae 8 9ad p i

JSb 5o S a5l usa s B 9 A pulad il 50 5 C Syidia 4l 4 Juaio Sl SIS Sy Sy oSl s,y Jals o
el iy 4 € Syidie e 4l UB 5 A iilaa g Ly 5asSil 5y, 4 oKin il sud sols ol 3
y oulad 53 % o 51 S con o S Jils ol 44 aiiS e Lt oelad ls 5hE i ouilane cgs o <
o185y OBy ol in K ge el s wiply 51 AT a0 90 o2 b S pldli&iw 38 o0 51 Sidie OBR)
LAy ﬁu.n quadrature

SasSil g,y dals o sl SIS Sy

Counter Clockwise Rotation

el A cga 59 H0SI s,l, Gha s

blog.microele.com



5
o

rolallgrauile Silug Miicio

m
]

e [N

Clockwise Rotation

el slad yie cga 5o lis) Lhase
€ gloj g oo Jraio a3 4B oy G 5 A oy il s a0 crel glady jie wiga 0 1y )Ly, s
basd oo Jeaio Gae3 WA on o 51 s 5B o Tail couila o0 cie b gladg jie ciga A ciga ju 1 5,

orad Sl JiS o wlhuas el 51 edlsi oo sib oo Taa e 31 5 9sd oo Juaio gas 4 o oo S dles gl
elejlngadlAﬁjujﬁliu,anJ saaliie U 1y LIS ol ayilgi o Lo oS suldind )y, pidyn cign

YY)

cerwl sud suila o celw sladyic cya o s, ly, uﬂ-]:cB!=AJ§'

]
Output A 0 1 —

{ 1ot

. ﬂ 0 ﬁ" ic m l_l

35Sl s ,ligy b st Gally ayl s

il oo saila ya el sladyie ciga SMA o Ly, wblB=A LI

blog.microele.com



=

nr

relallgiailo Silg Tlicro

OoutputA —1 0 J |

yfo suso e

‘ v
Output B 0 \— N

sSil slig,y puilasa b pully ayl s

2dsSil g,y sladl b ae

*Output A
'\a—.,___\_\_\_\__\_\-
"‘—u\_\_\_\_i
Output B
Ground Switch
Vcc
Sl sl Jasle slagly

blog.microele.com



5
o

rolallgraulo Silg Miicro

0
]

o 4 Jladl GND
<y +3.3 b +5 i 4 Jlad! vcce
34 oo Low by High Js3Le ¢ 93 s dasi b oraily crow 4 o o pidid b oS 55k, wulS Switeh

OhA g ol s agya ol 31 anls 5 AT CLK b 40 90 Lol cciwl CLK a9 & 4lie OutputB
0 R o soldiw! (©T

g A o aaly Syejlail 4 glisy S Hb e el Gia e slaai i gl Gully Ll agya Output A
3545 o8 LOW usw 9 HIGH (JSew S 53 CLK o555 cai ((CLK

ISl s,y oS Luiluys sad
Aol aiile wa‘{SJJ.LD udy chLaTgL‘bd\gjLa ‘)I suldiw! OJJ{JJJJSJI GJUJJ ‘}Ir.l'_a.’i.umodl.ﬁ.wl Sy Hd
L}ﬁiﬁ ‘Algj.& o8 Do C)—.‘.'J—.‘.—‘.\'JJ -JJ—L& bdmauljldﬁjd cLSJL.I'JJ /C)JJS uu-il-!-.l.dd.l-eé. IOHF‘)‘SB dde o j[ﬁj

gl S soud cudy Guinen g cod glwlid SIS o )Sue bawgi iuwys 4 Gha pa caga U cae yuw b g,
i Jus g Pull-Up &y gt 10k cn gl s L SW 9 DT .CLK

blog.microele.com



5
o

rolallgraulo Silg Miicro

0
]

T 5VDC

10K OHMS
10K OHMS

O
TERMINAL A
0.01uF _

10K OHMS

10K OHMS

—)
TERMINAL B
___________ — 0,01 pF

—o TERMINAL C

23581 5,5 9SGl Hlae

clls ol G0 5F Coun

al 4 yiaie Sy Hlade STMB2 LS 9 5She 5l saldinl 5 5l ol o 51 solitw! b il wad Laenl o
aaly Sy counter yaie Hlade welw ladiie ciga ju )ligy pailiya U e LaalS g Giul380 1) counter

3 63 cual 5 gais Sy 4 dolal jo i salga 540 s, 1 sriie Hlade (ol craw 4 @l IS b

cialy gy ealen 9 Sue cu o daliy 1 CubeMX

STM32 CUBEMX 1381 a i 58 835958 adsi 5 (s ySyy
S O laiil CubeMX 1380 a 50 5o 1, aibly o STM32 F103C8 e 5l ool 5o 4S casa i 3590 SI50iS 5 Suo

S 8y yai g oAl (SW s DT.CLK) s, lis,y sladsly sl $9555 @) see 44 CubeMX bagas o 1y sl salds 44l du

blog.microele.com


https://www.microele.com/ic-microcontrollers/stm32f103c8t6.html?search_query=STM32&results=4
https://www.microele.com/module/spsearchpro/catesearch?fc=module&module=spsearchpro&controller=catesearch&orderby=name&orderway=desc&cat_id=2%2C170%2C171%2C428%2C201%2C202%2C204%2C429%2C436%2C441%2C177%2C226%2C227%2C422%2C423%2C424%2C745%2C178%2C228%2C229%2C230%2C231%2C233%2C234%2C235%2C430%2C431%2C435%2C438%2C439%2C432%2C433%2C575%2C1542%2C1093%2C1094%2C179%2C180%2C236%2C238%2C242%2C181%2C244%2C182%2C248%2C184%2C255%2C256%2C185%2C259%2C186%2C191%2C260%2C1095%2C192%2C263%2C264%2C1057%2C1058%2C1059%2C1781%2C1807%2C1808%2C193%2C196%2C273%2C274%2C275%2C437%2C1155%2C197%2C280%2C281%2C282%2C283%2C284%2C677%2C671%2C672%2C673%2C674%2C675%2C676%2C285%2C440%2C286%2C292%2C287%2C293%2C574%2C678%2C679%2C425%2C426%2C296%2C298%2C312%2C313%2C314%2C315%2C316%2C318%2C442%2C443%2C498%2C299%2C319%2C1782%2C300%2C320%2C321%2C301%2C322%2C303%2C434%2C304%2C327%2C328%2C329%2C307%2C331%2C332%2C308%2C333%2C334%2C309%2C336%2C337%2C338%2C339%2C340%2C344%2C345%2C347%2C348%2C352%2C354%2C653%2C350%2C357%2C358%2C359%2C360%2C361%2C365%2C366%2C367%2C368%2C369%2C370%2C371%2C372%2C373%2C374%2C444%2C1140%2C1141%2C362%2C363%2C375%2C376%2C364%2C377%2C378%2C499%2C500%2C525%2C501%2C502%2C505%2C506%2C522%2C523%2C524%2C526%2C527%2C528%2C529%2C537%2C538%2C539%2C540%2C565%2C566%2C1168%2C1169%2C380%2C381%2C386%2C387%2C564%2C390%2C391%2C393%2C394%2C396%2C397%2C401%2C402%2C398%2C404%2C405%2C399%2C406%2C400%2C408%2C409%2C670%2C712%2C410%2C411%2C413%2C414%2C412%2C415&search_query=%D9%85%DB%8C%DA%A9%D8%B1%D9%88%DA%A9%D9%86%D8%AA%D8%B1%D9%84%D8%B1&spr_submit_search=%D8%AC%D8%B3%D8%AA%D8%AC%D9%88&n=24

5
o

rolallgrailo Silig nﬂ?n

m
]

titled - Pinout & Configuration GENERATE CODE

Clock Configuration Project Manager
v Software Packs v Pinout

iF Pinout view £ System view

STM32F 103C8Tx
LQFP48

STM32CUBEMX 53 4als! s laglais Jlac!

g 5L IS GuilSHE 5 s Jliw S )

blog.microele.com



. rolallgraulo Silg nﬁ?a

> Untitled - Pinout & Configuration

GENERATE CODE

Clock Configuration
~ Software Packs ~ Pinout

Aede and Confguration

= Pinout view i System view
Catagories

System Core v High Speed Clo = r‘f's't'ai"Ceramll.: Resonator ]
& Low Speed Clock {LSE) |Disable . |
DMA [ Master Clock Output Y
by \ RCC_OSC_IN
— Sl f\
e 9 el et RCC_OSC_OUT

WWDG

Configuration

Analog > Reeet Configuration

Timers

STM32F103C8Tx
LQFP48

o7
Connectivity — o
Computing [ B [CHE i ;
Middleware ; P Name Signal on Pin [GPIO output. | GPIO mode [GPIO Puli-u_ [Maf = s i Q
-

STM32 CUBEMX bagaa 3 5,84a 6,8 Luil€ 8 ¢4 kg yo wlaghii Jlae!

Untitled - Clock Configuration :Z-‘ GENERATE CODE

Clock Configuration Project Manager

| 12 -
o
]J-. -t L

ST + :: HCLK bo AHE bus. core,
memory and DA (MHz!
® 8 7o GLOFCLE MHy A
: fl g l él]..!q t 1 M wk - 2 Ta Corims System temer lHz)
HE| RS System Clock Mux i v
L L = FELK MM
=1 -0 e o

1 Z 2 [ ==y -u'nn penpheral cincks (UiHe)
e | X2 | -E KPEA Timer clocks M)

HSE s B
+— U

LK
ST 4..@ APEQ periphecal clocks iz}
e | X1 | I-E APEI tamer chocks (iHz)
H X8 w - fo LSS filkiz —

PLL Sourse Mus

Pl

STM32 CUBEMX lagas 59 35,540 (5,18 GuilS i 4y bags e oilaghiis Jlae!

S oo Generate 5 6183 1) 8393 9 LAl daliy dawgi caga | HBi 3,50 IDE 4 4id , Project Manager <5 y1 yw 44

blog.microele.com

10 :dadn



5
o

rolallgrauile Silug Miicio

0
]

Keil.'a..l'm 94 Jé‘gs.” GJUJJ (SJ‘A-” bb Gb-! ‘;m.g‘g.i MUJ.!

%) F\microele\RotaryEncoder5TM32\Project\ROTARYSTM3Z\MDK-ARM\ROTARYSTM32. uvprojx - pVision
File Edit View Projed Flash Debug Peripherals Tools 5VCS Window Help

=" - R B9 | rPRER 2 | @ JRAe | Q-lecd &-|B-| X
£ (5t - i | ¥ | rotarisTMI2 Uik | ARGV
Project A ] mainc [ ] mainh
2“4 Project: ROTARYSTM32 16 | =
B &= ROTARYSTM32 17 i e e e v e ol o o ol o ol e e o ol e e e o e e e e e o ok e o o e ol o o o v o o o okl o o e o o e e o o i e o o o o e o ol e o o ok o
@ L J Application/MI 18 oy
5 [ Application/Us: 18 /* USER CODE END Header */
_] AL Rl SR T Tanaleing: i et s it e e ot e e S e et Bt e e *
B stm32flxx i 21 #include "main.h"
] stm32f1x | ﬁi e T 2
f BRGSO T e T T T T T T ey =
@ (8 Drivers/STM32F i

, 24 _/+ popR CopF BECIN Tpcluydes

gl Eisveas/CHISES 25 |¢ CLR HAL GPIO_ReadPin (GPIOA,GPIO_PIN_1)
& cmsis 26 | DT HAL GPIO ReadPin(GPIOA,GEIO PIN 2)

27 fides SW HAL GPIO_ReadPin (GPIOA,GPIO_PIN_3)

28 =g

25

30 /* USER CODE END Includes */

31

3% J+

33 f*

34

35 j v

3e

37 /*

38 FE

39 /o

Al | ] 40
mr. | @e. | (F. 07| || <

Build Qutput
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#define CLK HAL_GPIO ReadPin(GPIOA,GPIO PIN 1)
#define DT HAL_GPIO ReadPin(GPIOA,GPIO PIN 2)
#define SW HAL GPIO ReadPin(GPIOA,GPIO PIN 3)

K Fiumicroele\RotaryEncoderSTM32\Project\ ROTARYS TM32\ MDK-ARM\ROTARYS TM3 2 uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVC5 Window Help

I B EHF| L B[ e R | I NG| VA Q-lec o a-|B- N
& B &~ 53| %9 | romarysTMI2 JEX AR e 2@
Project L~ | _] maine* [ ] mainh
=% Project: ROTARYSTM32 T e eseeemssessmm——— y
Ewd ROTARYSTM32 38 /* USER CODE BEGIN PD */
@ 3 Application/MI 39 /* USER CODE END PD */
= 5 Application/Us: 40
U main.c R PEEOERTE MECEE ) e e e e e B e e e e e %/
Ll stm32fto i 42 /* USER CODE BEGIN PM ¥/
) stm32fixx_| 43
@ [ Drivers/STM32F 44 /* USER CODE END PM */
[# 4 Drivers/CMSIS 45
@ cwmsis 46 /* Private wvariables e/
47

48 /* USER CODE BEGIN P
49 lint counter = 0;
50 Jint currentStateCLK;
51 jint lastStateCLK:

52

53 /* USER CODE END PV */

54

al /* Private funcrtion protofypes ==t an sl s e s */

56 wvoid SystemClock Config(wvoid);
57 static void MX GPIO Init(void):
58 /* USER CODE BEGIN PFP */

K1 | = 59
ﬂp...l@L. £1F. 047 <

Build Cutput
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int counter = 0;
int currentStateCLK;
int lastStateCLK;

LS oo 6 AT TastStateCLK yuaio o g sailsa 1, 5lisy CLK oy wipain g oAl owhile dala 51 Jd

F\microele\RotaryEncoderSTM32\Project\ROTARYSTM32\MDK-ARM\ROTARYSTM32.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEEH@ 4 @9 o BPRRR|EREE G D VA Q-le 0 &-|E-| N
goge-u %9 | RomarvsTMIZ M AR e V@
Project 2H ] mamc  [] mainh
£ % Project: ROTARYSTM32 38
© #9 ROTARYSTM32 : . . sk
508 Application/MI 89| /* USER CODE BEGIN SysInit */
= 5 Application/Uss 90
B) s 91 /* USER CODE END SysInit */
] stm32fhoci 92
2 stm32f x| 93 /* Initialize all configured peripherals */
® L Drivers/STM32F g4 MX GPIO Init {) :
-;‘ PlRe 95 | _/* USER CODE BEGIN 2 */
s 96 | [lastStateCLK - CLK:
97 o
98 | /* USER CODE END 2 *7 Micro
99 |
100 /* Infinite loop */
101 /* USER CODE BEGIN WHILE */
102 while (1)
1038 {
104 /* USER CODE END WHILE */
105
106 /* USER CODE BEGIN 3 */
o | i 107
EP.,,'@E (3. 047 <
Build Output

oSl ,ligy 49 CLK 4l cpan g pail s
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lastStateCLK = CLK;

S JaS 5 UKD wiila 1) while dils dla ya ol o

F\microele\RotaryEncoderSTWM32\Project\ ROTARYSTM3Z\MDK- ARM\ROTARY STM32 uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NMEHEHS § 2R 9¢|@=|@ L | == g | B JER a-|lec s &-|E-| XN
£ & B - | ¥ roarrsiaz IR AR SO
Project R x| | ] maine ] mainh
B Project; ROTARYSTM32 100 /* Infinite loop */
- BTGNS 101 /* USER CODE BEGIN WHILE */
- Application/M[ 102 while (1}
=5 Application/Us: 103 {
@[] mainc 104 /* USER CODE END WHILE */
m L] stm32fli 105
B stm3zfle 106 /* USFR CODE BEGIN 3 */
& .3 Drivers/STM32F 107 currentStateCLKE = CLK;
® C0 Drivers/CMSIS 108 = if (currentStateCLK != lastStateCLEKE && currentStateCLEK == 1){
& cMsis 109% if (DT != currentStateCLK)} {
110 counter —--;
111 } else { Silig N
112 counter ++; T i
113 }
114 }
s -
116 lastStateCLK = currentStateCLEK;
117
118 if (8W==0)} counter=0;
119
120 | /* USER CODE END 3 */|
deg b - }
122 | }
ki | i3 123 L
Er. | @c. [ {3F. 0,7, || €

Build Qutput

FromELF: creating hex file...
"ROTARYSTM32\ROTARYSTM32.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: ©00:00:02
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currentStateCLK = CLK;
if (currentStateCLK != lastStateCLK && currentStateCLK == 1){
if (DT != currentStateCLK) {
counter --;
} else {

counter ++;

lastStateCLK = currentStateCLK;
if(SW==0) counter=0;

STM32 b yusSil s by slailt ofy sl uS cwy

KIS PUNTES W74 SUIR LGN 3 K &Kisga 401, CLK 9 Crean g dastStateCLK § currentStateCLK (s La ytaie —1

(S o 8 18] lastStateCLK yiaie 5o ol s 8ailga 1) CLK ynla Jls luds (Lot dila 31 Jus -2
lastStateCLK = CLK;
L I S oo Lunylie lastStateCLK 53 sadh 8183 slade by 5 80S cwyy ) CLK cupain g sane « Lol dila 50 -3
el sadd agdgi Gully g cwl sadd sailaya HusSil g5l S agr aalen las ol 4 atbly bl ol K<

Syolsie a4l @oli) wraisy sudi @) se G B bl 1l currentStateCLK Hlade 4S5 oS o oy 1 Gtinea
i $ySsla ol g Giyledd dads g9 51U (e Sy SRI 5 aady

currentStateCLK = CLK;
if (currentStateCLK != lastStateCLK && currentStateCLK == 1);
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Solis,y 4 usr aalsn las ol 4 waidly ilul 5 wylite KuSy L lastStateCLK § CLK jiolie 4S gm0 -4
s I s o Al uals ST counter yuaie Hlafie culully crwl sad saila o cielw ciga SMA 0l
otaie lade Guy il sagaa o Kielw cga jo Sl sl 4S usr aalsa e ol 4 widl S Hlade g0

(23 oo Ll 381 1 counter

if (currentStateCLK != lastStateCLK && currentStateCLK == 1){
if (DT !'= currentStateCLK) {
counter --;
} else {

counter ++;

123 o 513 currentStateCLK U 5l 1 lastStateCLK 5 sailga 1) CLK cipauis isal suas -5
lastStateCLK = currentStateCLK;

Ol{ﬂlﬂ (QTQ_\.‘JDM)&.& Sy bcounter‘).;.iln\god.ilp T)L;JUJJA.!JSQL‘HJAQ.HQQJAT&A.!)J -6
S )

if(SW==0) counter=0;

i€ salitwl oF oy yuid ‘Alﬁu 23 6Ll adldS S uilys sl 54 hal_delay 5 siws 51 agdl 53 o did]

<rowd 53 |y counter y4aie Debug iy 31 ayil i oo .0 tdS oo ‘AI‘SJ‘}.}: 98 S99 S T daliyy ey o
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