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NVIC PRIGROUP “group-priority”
“sub-priority”
& Group priority
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IRQ3 IRQ4

Preempting Priority

PRIGROUP Binary Point - Sub-Priority
(& 20 (yrep 1) B(ifsroup Pnﬁg\gl)s Bits Levels
011 4.0 gggg 4 16 0] 0
100 3.1 gggs 3 8 1 2
101 2.2 ggss 2 4 2 4
110 1.3 gsss 1 2 3 8
111 0.4 SSSS 0) 0 4 16
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Exception Type

Priority

Cortex-M3

Type of
Priority

Descriptions

1 Reset -3 (Highest) fixed Reset
2 NMI -2 fixed Non-Maskable Interrupt
S 3 Hard Fault -1 fixed Default fault if other hander not
implemented
4 MemManage Fault 0] settable MPU violation or access to illegal
locations
5 Bus Fault settable Fault if AHB interface receives error
6 Usage Fault settable Exceptions due to program errors
7-10 | Reserved N.A. N.A.
11 SvcCall 3 settable System Service call
12 Debug Monitor 4 settable Break points, watch points, external
debug
13 Reserved N.A. N.A.
14 PendSv settable Pendable request for System Device
15 SYSTICK settable System Tick Timer
16 Interrupt #0 settable External Interrupt #0
................................................... settable

STM32F10x 43 Int
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d (total interrupts available 59)
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PWM counter

STM32

REP:O | | | | | | | |
Single update OVF!

REP=1 . .-
Single update UDF : '
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DMA

4 DMA

PERIPHERAL FIXED HARDWARE PRIORITY
REQUEST SIGNALS
HIGH PRIORITY
ADC1 HW REQUEST 1
TIM2_CH3 D »{ | CHANNEL 1
TIM4_CH1 SW TRIGGER (MEM2MEM bit) —»
USART3 TX Channel 1 EN bit
TIM1_CH1 HW REQUEST 2
diont E>D ol ] cHANNEL 2|
TIM3_CH3 SW TRIGGER (MEM2MEM bit)—!
SPI1_RX
Channel 2 EN bit
USART3 RX

W

TIM1_CH2 B HW REQUEST 3
TIM3 CH4 m > kol
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PWM 1/2

Contrel bits outpul atates!?
MOE | OS8| | O2SR | CCxE | CCxNE
ot | bt | bt | bR it | G output state CCEM output state
Cuput Disabiod (not Ourtput Desablod (ot driven by
0 1] ] driven by e timer) e times)
QCx=0, OCx_EN=0 QCEN=0, OCxN_EN=0
Cautpart Diisabing (not OCHREF + Podarfty
o [} 1 driven by e limer) OCaN=DCKREF xor CCXNE
OCxal, OCx_EN=0 OGN _EN=1 .
QCEREF + Polarity Cutput Csabdad (mot driven by PWM tlmer used aS a
Q i 0 OCx=0CKREF xor CCxP, | e timar) 1
OCx Eet OGHN=0, OCHN_EN=D GP timer
OCREF + Polanity + dead- | Complementary to OCREF (nol
0 1 1 |ume CCREF) + Polanty + dead-time .
o« OCX_EN=1 OGN_ERiet <«— Motor Control (sinewave)
Cutpart Disabiod (not Output Desabiad (nat drbsen by
1 1] 1] ke by T tmed) i timad)
COueCOAP, O0K_Ehel | OCHNeCCHMP, OCaN_EN=0
Off-State (output enabéed | QCHREF + Polariy
v | o | 1 |einmacive stase) e e Motor Control
QCx=CCHR, OC%_EN=1 QN _EN=1
QCXREF + Polarity On-2taba (oulput anabled with (6 Ste pS)
1 i 1] OCx=0CKAEF xor CCxP | Inacthe slata)
OCx_EN=1 QN =00 MNP, OCHN_EN=1

OCREF + Polarity + dead- | Complementary to OCREF (nol
timi

ocaer) Py ot | g VjOtOr Control (Sinewave)

OCx_EN=1 OCxN_EN=1

Ut Disabied (not driven by he timer)
Asynchronously: OCx=00xF, OCx EN=D, OCxN=COxMNF, O utp uts

aftar & dead-lima, assurning that 015y and OlSxN do not
comespond 1o OCX and OCxN both In active state, I/O ports

Of1-State {oulpul enabled with nactive slale)
Asynchionously: OCx=CGxP, OCx_ENs1, OCxN=CCxNE
OCxM_EM=1

Thien If th elock I prosont OC=OISK and OCH=0lSM — A” PWMS OFF (IOW Z

1 1 aftar & dead-ima, assurning that 015y and OlSxN do not

comespond 1o OCX and OCxN both In aclive stale for Safe sto p)

/
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PWM 2/2

: BLDC 6-steps

T1 \I T3 \ TS5 \ T
T2 \ T4\ T6 \ T2
T3
Step High Low OC1 OCIN OC2 OC2N OC3 OC3N 4
1 Tl T4 oclref 0 0 1 0 0
2 Tl T6 oclref O 0 0 0 1 T5
3 T3 T6 0 0 oc2ref 0 0 1
4 T3 T2 0 1 oc2ref 0 0 0 T6
5 T5 T2 0 1 0 0  oc3ref 0 N
Phase
6 T5 T4 0 0 0 0  oc3ref 0
current
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TIM

LIk % RlG_ btit AutoReload
TRGX egister
STM 32" TN
ITR2—»
ITR3—M
|TR4_’ 16 bit
/ Prescaler
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TIM

STM32
MCU

(Z )

Example of counter operation in Encoder Interface mode

N forward reversal backward reversal forward
IC2 1] | | 1] | | [ | 1 ]
IC1 UpI | B " Down — - | Upl | —
Hff - -
Counter | 1 | \ﬁ—\_‘_\_\_'_\__ fﬁ
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PWM

TI1 TI2
TIMO
CK_TIM —» >
TRG1 —»—>»
TRG2 —»—»
TRG3 —r—> > Trigger trReo [ TRGO
Controller
-
—’
I .
TI2 —» >

R

. clock, reset, update, enable,...
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Slave CNT
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Clock
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MASTER

CLOCKl

Timer 0

prescaler

Trigger

v

Update| Controller
A
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SLAVE / MASTER
Timer 1
ITRO
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ir1| [ _Prescaler || Controller
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ITR 2 l
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Timer 0 SLAVE 1
CLOCKl .
Timer 1
prescaler Trigger |TRGO ITRO
i Update| Controller ITR 2
A —>»| | prescaler —»{ counter
counter ITR3
—>
SLAVE 2
Timer 2
ITRO
'Bi —» prescaler [» counter
ITR3
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SLAVE 3
PWM
ITRO.
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‘aBLDC Hall
TIM1

MASTER ( )
TIM2
ITRO SLAVE ( )
XOR > Trigger |TRG_
imra| [ Presealer || Controller | ITRO TIM1
—> —>
ITR 2 l ITR1
—> P
counter Update | prescaler —» counter
o ITR 2
—>
TIH1 [ —
TIH2 COM | | | |
TIH3 oct | (ITINCICTIIITCITOTIINCNL
OC1IN —
(CNT)
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[TUTTTTTITTITIOITm

OC2N !
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ADC  (1/3)

I1MHZ 12
(1.5~239.5¢cy) 107ns
& ADC O0<=VIN<=VREF+(LOFP100 VREF+
STM3? (LQ )
2 18
|
-
r
ar ADC
a2 DMA
& ADC1 ADC2 ADC1 DMA ADC?2
a
- 16
-

MCU Application Mar ‘08 41 ‘ ;f
Great China YI

STM32 Releasing your creativity



First channel
Conversion

Second channel
Conversion

Last channel

Conversion

First channel
Conversion

Second channel
Conversion

Trigger\

A

Last channel

Conversion
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ADC  (2/3)

( )

16 DMA

I
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ADC  (3/3)

@ 1.5cy(Rin<l1.2K) 239.5cy(Rin<350K) 8
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ADC

VREF+
VREF-
VDDA
VssA PCLK2
ADC Prescalers:
Div2, Div4, Div6 and Div8
e ADC_INO
k ADC_IN1 » DMA Request
STM32 _ . 2
= Injected Channels pEaEL Crl R > 3
8 (4x12bits) a
ADC_INL S S
C_IN15 [ = - 5
S Regular Channels Regular datfi register > g.
Temp Sensor, (12bits) ~
VREFINT End of injected
End of conversion
Analog Watchdog conversion
ULLE IS Analog watchdog
TiM1_CC4 High Threshold register event
TIM1_TRGO (12bits)
TIM2_CC1
TIM3_CC4 ;
VM4 TRGO R Low Threshold register
= (12bits) Flags
Ext_IT_15 [
JEXTSEL[2:0]
bits .
INis) = =elel I=n|=lelel | Interrupt enable bits
TIM1_CC1
TIM1_CC2
Ul e Start Trigger
TIM2_CC2 (regular group)
TIM3_TRGO
TIM4_CC4 EXTRIG bit ADC interrupt to
Ext_IT_11 NVIC

EXTSEL[2:0] bits
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ADC (1/2)

2 ADC MCU
‘a ADC1 ADC2

ADC_IN15 ADC_IN1ADC_INO

_|
@
3
°
w
@
]
(%]
=)

<
ey}
m
I
z
-

Up to 4 injected channels T Up to 16 regular channels

External event (Regular group) External event sync

External event (Injected group) Data register

EOC/JEOC
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ADC (2/2)

. Sampling
ADC2 CHO CH1 CH2 CH3 - Conversion

ADC1 CH15 CH13 CH1 CH2
T N End of Injected Conversion on
Trigger for ADC1 and ADC2
injected
channels

ADC2 Up to 2 MSps data
' throughput

!
[ R i

(DMA-based)
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16-bit

Ctrl

Status

Data?

Datal

Aliased

Ctrl
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32-bit DMA transfer
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PWM
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7 Update| Controller
AN
counter

ADC1&2

Injection trigger

MCU Application Mar ‘08 50 ‘ f
Great China YI

STM32 Releasing your creativity



TIM1 CH4

Figure 34. PWM and ADC synchronization

Counter overfiow

-

OCR 4
OCR 1
OCR 2

TIM1_CHZ
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I
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I
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I
I
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I
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|
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e TIM1_CHZ II--]

art

4

OCR 4
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STM32 Motor control starter kit

Inverter board

STM32 L
controller board ife Induction motor
; 30 W ey ) ST7MC-MOT/IND

1| AT/ )1 RS PRET -
Iz CTO S . \

motor

. B T -
Isolation board

N | . "-ti" L f iy Y
== X . - ;
—_— -

TS,

| Debugger/programmer

N -

~: : : :: L 2 b ‘:-_ 4 -,

(Included)

SEGGER J-Link B gy (Optional)

i iy

Al-JTAG/OPTO-1
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