Genel Amaclh Zamanlayicilar

General Purpose Timers:
o TIM2-TIMS ve TIM9-TIM14 genel amach timerlardir.

e 16-bit (TIM3,TIM4) or 32-bit (TIM2,TIM5) yukari,
asagl, yukari/asagi otomatik yeniden yiiklenen
sayicilar.

e Prescaler ile frekans 1-65536 sayisina bolunebilr.

e 4’ kadar bagimsiz kanal her kanaldan
— Giris yakalama,

— (Cikis karsilagtirma
— Tek darbe modu cikis
— PWM

1/25



Genel Amaclh Zamanlayicilar
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Period = (1 + ARR) * Clock Period
7 * Clock Period

Kaynak: https://www.youtube.com/watch?v=zkrVHIcLGww
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Period = (1 + ARR) * Clock Period
= 7 * Clock Period
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2 * ARR * Clock Period
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Girig yakalama (input sinyalinin frekansini 6lgme)

Bunun icin input sinyalinin ornegin yukselen kenari
filtre ve kenar tespit unitesi ile tespit edilir. Bu tespit
aninda timer sayacindaki say1 CCR yazmacina
donanim tarafindan yazilir.

Kenar tespit edildiginde kesme tetiklenir, CCR’nin
degeri bir degiskende saklanair.

Tkinci defa ayni kenar (yiikselen kenar) tespit edilir ve
yine CCR yazmacima donanim tarafindan yazilir.

Bir onceki saklanan degerden bu deger cikarilarak
gelen sinyalin iki kenar: arasindaki zamanlayicinin ne
kadar saydigi bulunur.

Mikrodenetleyicinin calisma frekansina gore input
sinyalinin periyodu dolayisiyla frekans: tespit edilir. ;s
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Cikig kargilagtirma (outputta kare dalga olusturma)
e Zamanlayicinin sayact CCR yazmacinda belirlenmis
bir degere ulastiginda outputta 1 var ise 0, 0 var ise 1
yapilir.

Tek darbe modu - One Pulse Mode
e Belirlenmis bir sure outputta 1 sinyali olusturulacak
sekilde zamanlayici ayarlanabilir.

e Sayac CCR degerine ulastiginda outputa 1 sinyali
verilir,

e Sayac ARR degerine ulastiginda output 0 yapilir ve

sayacin CEN inputu donamm tarafindan 0 yapir. .



PWM

Timer Output =

High if counter < CCR

Low if counter =2 CCR

Clock | LML LML
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OCREF
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PWM

16-bit Auto
Reload
~, Clock Register (ARR)
Internal Clocks | S€'ection
Trigger & Clock Leau 16-bit Counter
External Clocks >—p» il Prescaler (CNT)
(PSC)
Internal Trigger Input
’ ¢
16-bit Capture Compare
Register 1 (CCR1) =
- 'iENT}EER‘I 7 |
16-bit Capture Compare » Channel 1
Register 2 (CCR2) [CNT>CCR2 7] : I Output —p Channel 2
16-bit Capture Compare [CNT > CCR3 7 | Controllers  —¥ Channel 3
Register 3 (CCR3) [CNTSCCRA 7] —# Channel 4
16-bit Capture Compare — Compare =
Register 4 (CCR4) Four Channels
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Low if counter < CCR

High if counter 2 CCR

Timer Output =

OCREF
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| ow if counter < CCR

High if counter 2 CCR

Timer Output =
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CCR=3

OCIREF

CCR=1
OC2REF L
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STM32F407xx Datasheetinde (dm00037051) alternatif
fonksiyonlarm hangi pinlerle kullanilabilecegi gosterilen

alternatif fonksiyon haritasi bulunmaktadir.
Ornegin TIM3 Kanal 1 icin PA6, PB4, PC6, TIM3 Kanal

2 icin PA7, PB5, PC7 kullanilabilir.

Alternatif Fonksiyon haritasinda ayrica TIM3’tin 2
numarall alternatit fonksiyon oldugu gosterilmektedir.
Alternatif Fonksiyon Yazmacinda (GPIO_AFRL)
Alternatif Fonksiyon haritasinda gosterilen alternatif
fonksiyon numaras: yazilmalidir.

Ornegin Timer 6 icin Alternatif fonksiyon numarasi 2’dir
(AF2). Dolayisiyla yazmacin ilgili pinine 0010
yazilmalidir.

Kullanilacak pinin GPIO_MODER yazmacinda modunun

alternatif mod olarak ayarlanmasi gereklidir. 14/25
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TIMx control register 1 (TIMx_CR1)

Address offset: 0x00
Reset value: 0x0000

15 14 13 12 11 10 9 8 7 3] 5 4 3 2 1 0
CKD[1:0] ARPE CMS DIR OPM URS UDIs CEMN
Reserved
nw rw w nw w rw rw rw rw rw

Bit 7 ARPE: Auto-reload preload enable

0: TIMx_ARR register is not buffered
1: TIMx_ARR register is buffered

Bit 0 CEN: Counter enable

0: Counter disabled
1: Counter enabled

Note: External clock, gated mode and encoder mode can work only if the CEN bit has been
previously set by software. However trigger mode can set the CEN bit automatically by
hardware.

CEN is cleared automatically in one-pulse mode, when an update event occurs.
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Bits 6:5 CMS: Center-aligned mode selection
00: Edge-aligned mode. The counter counts up or down depending on the direction bit
(DIR).
01: Center-aligned mode 1. The counter counts up and down alternatively. Output compare

interrupt flags of channels configured in output (CCxS=00 in TIMx_CCMRX register) are set
only when the counter is counting down.

10: Center-aligned mode 2. The counter counts up and down alternatively. Output compare

interrupt flags of channels configured in output (CCxS=00 in TIMx_CCMRXx register) are set
only when the counter is counting up.

11: Center-aligned mode 3. The counter counts up and down alternatively. Output compare

interrupt flags of channels configured in output (CCxS=00 in TIMx_CCMRXx register) are set
both when the counter is counting up or down.

Note: It is not allowed to switch from edge-aligned mode to center-aligned mode as long as
the counter is enabled (CEN=1)

Bit 4 DIR: Direction

0: Counter used as upcounter
1: Counter used as downcounter

Note: This bit is read only when the timer is configured in Center-aligned mode or Encoder
mode.
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TIMx DMA/Interrupt enable register (TIMx_DIER)

Address offset; 0x0C
Reset value: 0x0000

15

14

13

12

11

10

4

3

2

1

Res.

TDE

nw

Res

CC4DE

CC3DE

CC2DE

CC1DE

UDE

Y

rw

s

rw

r

Res.

TIE

Res

CCAIE

CC3IE

CC2IE

CC1IE

UIE

Bit 3 CC3IE: Capture/Compare 3 interrupt enable

0: CC3 interrupt disabled
1: CC3 interrupt enabled

Bit 2 CC2IE: Capture/Compare 2 interrupt enable

0: CC2 interrupt disabled
1: CC2 interrupt enabled

Bit 1 CC1IE: Capture/Compare 1 interrupt enable
0: CC1 interrupt disabled
1: CC1 interrupt enabled

Bit 0 UIE: Update interrupt enable

0: Update interrupt disabled
1. Update interrupt enabled
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TIMx status register (TIMx_SR)

Address offset: 0x10
Reset value: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC40F | CC30F | CC20F | CC10F TIF CC4IF | CC3IF | CC2IF | CC1IF UIF
Reserved Reserved Res
rc wl | rc w0 [ re_wO | rc_wO rc_wo rc wl [ rcwO [ re_ w0 | rc_w0 | rc_wO

Bit 0 UIF: Update interrupt flag
This bit is set by hardware on an update event. It is cleared by software.

7

"

If URS=0 and UDIS=0 in the TIMx_CR1 register.

0: No update occurred.
1: Update interrupt pending. This bit is set by hardware when the registers are updated:

At overflow or underflow (for TIMZ2 to TIM3) and if UDIS=0 in the TIMx_CR1 register.

When CNT is reinitialized by software using the UG bit in TIMx_EGR register, if URS=0
and UDIS=0 in the TIMx_CR1 register.
When CNT is reinitialized by a trigger event (refer to the synchro control register description),
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Bit 3 CC3IF: Capture/Compare 3 interrupt flag
refer to CC1IF description

Bit 2 CC2IF: Capture/Compare 2 interrupt flag
refer to CC1IF description

Bit 1 CCA1IF: Capture/compare 1 interrupt flag

If channel CC1 is configured as output:

This flag is set by hardware when the counter matches the compare value, with some
exception in center-aligned mode (refer to the CMS bits in the TIMx_CR1 register
description). It is cleared by software.

0: No match

1: The content of the counter TIMx_CNT matches the content of the TIMx_CCR1 register.
When the contents of TIMx_CCR1 are greater than the contents of TIMx_ARR, the CC1IF bit
goes high on the counter overflow (in upcounting and up/down-counting modes) or underflow
(in downcounting mode)

If channel CC1 is configured as input:

This bit is set by hardware on a capture. It is cleared by software or by reading the
TIMx_CCR1 reqgister.

0: No input capture occurred

1: The counter value has been captured in TIMx_CCR1 register (An edge has been detected
on IC1 which matches the selected polarity)
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TIMx capture/compare mode register 1 (TIMx_CCMR1)

Address offset: 0x18
Reset value: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OC2CE OC2M[2:0] OC2PE | OC2FE OCI1CE OC1M[2:0] OC1PE | OC1FE
CC2S[1:0] CC1S[1:0]
IC2F[3:0] IC2PSC[1:0] IC1F[3:0] IC1PSC[1:0]
W i & Y (Y W A NS mw W & Iy nw nw MW M

Bits 6:4 OC1M: Output compare 1 mode

110: PWM mode 1 - In upcounting, channel 1 is active as long as TIMx_CNT<TIMx_CCR1
else inactive. In downcounting, channel 1 is inactive (OC1REF="0) as long as

TIMx_CNT=TIMx_CCR1 else active (OC1REF=1).
111: PWM mode 2 - In upcounting, channel 1 is inactive as long as TIMx_CNT<TIMx_CCR1

else active. In downcounting, channel 1 is active as long as TIMx_CNT=TIMx_CCR1 else
inactive.

Note: In PWM mode 1 or 2, the OCREF level changes only when the result of the
comparison changes or when the output compare mode switches from “frozen” mode

to "PWM" mode.
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TIMx capture/compare enable register (TIMx_CCER)

Address offset: 0x20
Reset value: 0x0000

15

14

13

12

11

10

9

8

7

¥

5

4

3

2

1

0

CC4ANP

Res.

CC4P

CC4E

CC3NP

Res.

CC3P

CC3E

CC2ZNP

Res.

CC2P

CC2E

CC1NP

Res.

CC1P

CC1E

Bit0 CC1E: Capture/Compare 1 output enable.

CC1 channel configured as output:
0: Off - OC1 is not active

1: On - OC1 signal is output on the corresponding output pin
CC1 channel configured as input:

This bit determines if a capture of the counter value can actually be done into the input

capture/compare register 1 (TIMx_CCR1) or not.

0: Capture disabled
1: Capture enabled
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31

TIMx counter (TIMx_CNT)

Address offset: 0x24

Reset value: O0x0000 0000

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

CNT[31:16] (depending on timers)

v kL W W k1) M W Ly v 1 W M LN'}) v M M
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]

i (ah el n (A W Y M ' (A WA M 'y (A a4 My

Bits 31:16 CNT[31:16]: High counter value (on TIM2 and TIM5).
Bits 15:0 CNT[15:0]: Counter value
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TIMx prescaler (TIMx_PSC)

Address offset: 0x28
Reset value: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
iy k) M Y (k1) M A iy k) k) k) ) ny L) M Ly

Bits 15:0 PSC[15:0]: Prescaler value

The counter clock frequency CK_CNT is equal to fok pse / (PSC[15:0] + 1).

PSC contains the value to be loaded in the active pre_scaler register at each update event
(including when the counter is cleared through UG bit of TIMx_EGR register or through
trigger controller when configured in “reset mode”).
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TIMx auto-reload register (TIMx_ARR)
Address offset: 0x2C

Reset value: OxFFFF FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ARR[31:16] (depending on timers)
rw mw ' na w LY s Iy i Y ' "y n ' LY M
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
I W & N W A s M r w A M W ' L M
Bits 31:16 ARR[31:16]: High auto-reload value (on TIM2 and TIM5).
Bits 15:.0 ARR[15:0]: Auto-reload value
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TIMx capture/compare register 1 (TIMx_CCR1)

Address offset; 0x34
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

CCR1[31:16] (depending on timers)

rero rwro rwiro rwiro raro rwiro rwiro rwiro rwro rwiro rwiro rw/ro rw/ro ] rw/ro rw/ro

15 14 13 12 1 10 8 8 f 6 S 4 3 2 1 0

CCR1[15:0]

rw/ro rwiro rwfro rw/ro rw/ro rwiro rw/ro rw/ro rw/ro rwiro rw/ro rw/ro rw/ro rwira rw/ro rw/ro

Bits 31:16 CCR1[31:16]: High Capture/Compare 1 value (on TIM2 and TIMS).
Bits 15:0 CCR1[15:0]: Low Capture/Compare 1 value
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