ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



574

ST72561xx-Auto

8-bit MCU for automotive with Flash or ROM,
10-bit ADC, 5 timers, SPI, LINSCI™, active CAN

Features

m Memories
— 16 Kto 60 K High Density Flash (HDFlash)
or ROM with read-out protection capability.
In-application programming and in-circuit
programming for HDFlash devices
- 1to2 KRAM
— HDFlash endurance: 100 cycles, data
retention 20 years at 55 °C
m Clock, reset and supply management

— Low power crystal/ceramic resonator
oscillators and bypass for external clock

— PLL for 2 x frequency multiplication

— 5 power saving modes: halt, auto wake up
from halt, active halt, wait and slow

m Interrupt management

— Nested interrupt controller

— 14 interrupt vectors plus TRAP and RESET

— TLI top level interrupt (on 64-pin devices)

— Upto 21 ext. interrupt lines (on 4 vectors)

m Up to 48 I/0O ports
— Up to 48 multifunctional bidirectional I/Os
— Up to 36 alternate I/O functions
— Up to 6 high sink outputs

m 5timers

— 16-bit timer with 2 input captures, 2 output
compares, external clock input, PWM and
pulse generator modes

— 8-bit timer with 1 or 2 input captures, 1 or 2
output compares, PWM and pulse
generator modes

— 8-bit PWM auto-reload timer with 1 or 2
input captures, 2 or 4 independent PWM
output channels, output compare and time
base interrupt, external clock with event
detector

— Main clock controller with real-time base
and clock output

— Window watchdog timer

January 2011

. »

LQFP32 7x7mm LQFP44 10x10mm

»

LQFP64 14x14mm

LQFP64 10x10mm

m Up to 4 communications interfaces
— SPI synchronous serial interface

— Master/ slave LINSCI™ asynchronous
serial interface

— Master only LINSCI™ asynchronous serial
interface

— CAN 2.0B active
m Analog peripheral (low current coupling)
— 10-bit A/D converter with up to 16 inputs
— Up to 9 robust ports (low current coupling)
m Instruction set
— 8-bit data manipulation

— 63 basic instructions, 17 main addressing
modes

— 8 x 8 unsigned multiply instruction

m Development tools

— Full hardware/ software development
package

Table 1. Device summary

Reference Part number

ST72561K4-Auto, ST72561K6-Auto,
ST72561K7-Auto, ST72561K9-Auto,
ST72561J4-Auto, ST72561J6-Auto,
ST72561xx- | ST72561J7-Auto, ST72561J9-Auto,
Auto ST72561R4-Auto, ST72561R6-Auto,
ST72561R7-Auto, ST72561R9-Auto,
ST72561AR4-Auto, ST72561AR6-Auto,
ST72561AR7-Auto, ST72561AR9-Auto

Doc ID 12370 Rev 8 1/324

www.st.com



Contents ST72561-Auto

Contents
1 Description . ..........ciiiiiiiii i it ettt 20
1.1 Pindescription . ........ ... 22
2 Registerandmemory map ............cciiiiiinnnnnnnnnnnnnnns 28
3 Flash program memory . .........c.ccceittrrrrrnnnnnnnnnnnnnns 32
3.1 Introduction . ... .. e 32
3.2 Mainfeatures ...... ... e 32
3.3 StrUCIUrE . . . . 32
3.3.1 Read-out protection . ... ... ... ... ... 33
3.4 ICCinterface . ... ... e 33
3.5 ICP (in-circuit programming) . .......... ...t 34
3.6 IAP (in-application programming) . . ............u it 35
3.7 Related documentation .......... ... .. . . .. ... 35
3.8 Register description .. ... ... e 35
4 Central processingunit ............. .ttt nnnnnns 36
4.1 Introduction ... ... . e 36
4.2 Main features . ... ... e 36
4.3 CPUregisters .. ... 36
4.3.1 Accumulator (A) . ... oo e 36
4.3.2 Index registers (Xand Y) . ... 36
4.3.3 Program counter (PC) . ... ... . . i 36
4.3.4 Condition code register (CC) . ... ...t 37
4.3.5 Stack pointer (SP) ... ... 39
5 Supply, reset and clock management ................ ... ..., 41
5.1 Introduction ... ... . e 41
5.2 Main features . ... ... . e 41
5.3 Phase locked loOp . ...... ... i 41
5.4 Multi-oscillator (MO) . ... ... e 42
5.5 Reset sequence manager (RSM) .. ... ... ... . 43
5.5.1 Introduction ... ... .. .. 43

2/324 Doc ID 12370 Rev 8 KYI




ST72561-Auto Contents

5.5.2 Asynchronous external RESET pin . ........... ... ... ... ... .... 44

55.3 External power-onreset . . ... .. . . 44

5.5.4 Internal low voltage detector (LVD)reset . ........ ... ... .. ..... 44

5.5.5 Internal watchdog reset .. ...... ... .. . .. . . 45

5.6  Systemintegrity management (SI) . ........ ... L 45
5.6.1 Low voltage detector (LVD) . ... ... 45

5.6.2 Auxiliary voltage detector (AVD) . ........ .. i 46

5.6.3 Low power modes . ...... .ot e 47

5.6.4 Interrupts . ... e 47

5.6.5 Register description . . ... . 48
Interrupts .......... i e 50
6.1 Introduction . .. ... ... 50
6.2 Masking and processingflow . .......... ... ... . ... . . ... 50
6.3 Interrupts and low powermodes . ........... .. 53
6.4 Concurrent & nested management ......... ... ... . ... .. 53
6.5 Interrupt register description . ... ... ... 54
6.5.1 CPU CC register interrupt bits .. .......... ... .. .. . i 54

6.5.2 Interrupt software priority registers (ISPRX) ..................... 55

6.6 Externalinterrupts . ...... ... .. . . e 58
6.6.1 I/O portinterrupt sensitivity .. ........ ... ... .. . 58

6.6.2 Register description . . ... ... .. . 60
Powersavingmodes . ..........oiiiiiiitiirinnnnnnnnnnnnnnns 63
7.1 Introduction . ... ... . 63
7.2  SlIOWMOOE ... 63
7.3 Waitmode . ... ... e 64
7.4 Haltmode . ... ... . e 65
7.5 Activehaltmode . ....... ... 67
7.6 Auto wake-up fromhaltmode .. ....... ... ... ... L 68
7.6.1 Register description . .......... . e 71

10 N o T T o = 73
8.1 Introduction . ... ... . 73
8.2 Functional description . ... ... . . . . 73
8.2.1 INputModes . . ... e 73

Doc ID 12370 Rev 8 3/324




Contents ST72561-Auto
8.2.2 Output modes ... ...t e 74

8.2.3 Alternate functions . .. ... ... 74

8.3 I/O portimplementation . ........ ... . . . . .. 77

8.4 I/O port register configurations . . .......... .. ... .. 77

8.4.1 Standard ports . ... 77

8.4.2 Interrupt ports . .. .. 78

8.4.3 Pull-up input port (CANTX requirement) ........................ 79

8.5 LOW power modes . ...ttt 80

8.6 INterruUpts ... 80

9 Window watchdog (WWDG) ........cciiiiiiiiiiiiieennnnnnnns 82
9.1 Introduction ... ... . e 82

9.2 Main features . ... ... . e 82

9.3 Functional description . ......... ... . . . . . . e 82

9.4 Using halt mode withthe WDG .. ...... ... ... .. ... . ... 84

9.5 How to program the watchdog timeout . . ......................... 84

9.6 LOWw power modes . .. ...ttt e 86

9.7 Hardware watchdogoption . . . ........... ... . . 86

9.8 Using halt mode with the WDG (WDGHALT option) ................ 87

9.9 INterruUpts ... 87

9.10 Registerdescription . .......... . . . 87

9.10.1  Control register (WDGCR) . ...t e 87

9.10.2 Window Register WDGWR) ........ ... . . i, 87

10 Main clock controller with real time clock MCC/RTC .............. 89
10.1  Programmable CPU clock prescaler ............... ... . ......... 89

10.2 Clock-out capability . ...... ... ... . 89

10.3 Realtimeclocktimer (RTC) .. ....... . ... 89

10.4 LOW POWEr MOAES . ... oottt e e 90

10.5  INterrupts .. ..o e 90

10.6 Registerdescription .. ...... ... ... 90

10.6.1  MCC control/status register MCCSR) .. .......... ... ... ... .... 90

11 PWM auto-reload timer (ART) ........ .. iiiiiinnnrrnnnnnnns 93
11.1  Introduction ... ... ... .. ... 93

4/324 Doc ID 12370 Rev 8 Kﬁ




ST72561-Auto Contents
11.2 Functional description . .......... ... . . . 94
11.2.1  COoUNEr .. e e e 94

11.2.2 Counterclockand prescaler ............. .. .. iiiiiiinnn.. 94

11.2.3 Counter and prescaler Initialization ............................ 94

11.2.4 OQutputcomparecontrol ............. ... 94

11.2.5 Independent PWM signal generation . .. ......... .. ... .. ... ..... 95

11.2.6  Output compare and Time base interrupt . ...................... 96

11.2.7 External clock and event detectormode ........................ 96

11.2.8 Inputcapture function ........ ... ... .. . ... ... .. 96

11.2.9 External interrupt capability ......... .. ... .. . . 98

11.83 Registerdescription ... ....... . 99
12 16-bittimer .........c i i et 104
12.1  Introduction ... ... .. .. ... 104
12.2 Mainfeatures ... ... . .. . 104
12.3 Functional description .. ... ... . . . . 105
1231 CouNnter ... e 105

12.3.2 Externalclock . ....... ... ... . e 107

12.3.3 Inputcapture ....... ... 108

12.3.4  Procedure . ........ .. e 109

12.3.5 Outputcompare . ......... i e 110

12.3.6  Procedure . ........ ... e 111

12.3.7 Forced compare output capability ............................ 112

12.3.8 Onepulsemode ....... ... . .. 113

12.3.9  Pulse width modulationmode .............. ... ... ........... 115

12.4  Low power modes . ... ...t 117
125 Interrupts . ... 117
12.6 Summaryoftimermodes ............ ... .. . . .. 118
12.7 Registerdescription . ....... ... . 118
12.7.1  Controlregister 1 (CR1) . .. ... .. i 118

12.7.2 Controlregister2 (CR2) . ... ... . 119

12.7.3 Control/status register (CSR) . ... ... ... i 120

12.7.4  Input capture 1 high register IC1HR) ........... ... ... .. .... 121

12.7.5 Input capture 1 low register (IC1LR) .......... ... ... ... ... .... 122

12.7.6  Output compare 1 high register (OC1HR) ...................... 122

12.7.7  Output compare 1 low register (OC1LR) ....................... 122

Ky_l Doc ID 12370 Rev 8 5/324




Contents ST72561-Auto
12.7.8  Output compare 2 high register (OC2HR) ...................... 122

12.7.9  Output compare 2 low register (OC2LR) ....................... 123

12.7.10 Counter highregister (CHR) ....... ... ... .. .. .. . . ... 123

12.7.11 Counterlow register (CLR) ....... ... .. ... . . . . . ... 123

12.7.12 Alternate counter high register (ACHR) . ......... .. ... .. ... .... 123

12.7.13 Alternate counter low register (ACLR) . .......... ... ... .. .... 124

12.7.14 Input capture 2 high register (IC2HR) ............ ... ... ... .... 124

12.7.15 Input capture 2 low register (IC2LR) ............ ... . ... ..... 124

13 8-bittimer (TIM8) ............c ittt i i et e nnnnnns 126
13.1  Introduction . ...... ... ... 126

13.2 Mainfeatures ...... ... .. 126

13.3 Functional description . ...... ... . . . . 126

13.3.1  Counter ... 126

13.3.2 Inputcapture ....... ... 130

13.3.3 Outputcompare . ......... i e 131

13.3.4 Forced compare output capability .............. ... . ... ..... 133

1335 Onepulsemode ........ ... ...t 134

13.3.6  Pulse width modulationmode . ........... .. ... ... .. ... ..... 136

13.4  LOW POWEIr MOOES ...ttt it et e 138

13.5 Interrupts .. ... e e 138

13.6  Summary of timermodes . ...... ... ... . .. 139

13.7 Registerdescription . ........... . .. 139

13.7.1  Controlregister 1 (CR1) . ... ... 139

13.7.2 Controlregister2 (CR2) . . ... ...t e 140

13.7.3 Control/status register (CSR) . ... ......... . i .. 141

13.7.4 Inputcapture 1 register (IC1R) .......... ... ... . ... . . . ... ... 142

13.7.5 Output compare 1 register (OC1R) ........ .. ... ... .. ... . .... 142

13.7.6  Output compare 2 register (OC2R) ........ ... .. ... ... . ... 143

13.7.7 Counterregister (CTR) . ... ... 143

13.7.8  Alternate counter register (ACTR) . ...... ...t 143

13.7.9 Inputcapture 2 register (IC2R) ........ ... ... ... . ... 143

13.8 8-bittimerregistermap ....... ... .. . ... 144

14 Serial peripheral interface (SPI) . ....... ...ttt i, 145
141 Introduction . ... ... . . . . e 145

6/324 Doc ID 12370 Rev 8 Kﬁ




ST72561-Auto Contents

15

142 Mainfeatures .. ... ... e 145
14.3 Generaldescription . ......... . . . 145
14.3.1  Functional description .. ... ... ... . . . . . . 146

14.3.2 Slave selectmanagement ....... ... ... ... . .. ..., 147

14.3.3 Master mode operation ............ ... ... 148

14.3.4 Master mode transmit sequence ............ ... ... . ... ... 148

14.3.5 Slavemode operation .............. . ... 149

14.3.6  Slave mode transmitsequence ............... ... ..., 149

14.4 Clock phase and clock polarity . . ........ ... . .. .. 149
145 Errorflags . ... 150
14.5.1 Master mode fault (MODF) ........... ... ... .. . ... 150

14.5.2  Overrun condition (OVR) . ....... ... . i 151

14.5.3 Write collision error (WCOL) . ..... ... ... 151

146 Lowpower modes . ............iiiiii e 153
14.7  INterrupts . ... 154
14.8 Registerdescription . ........ ... 154
14.8.1 Controlregister (SPICR) .......... .. .. 154

14.8.2 Control/status register (SPICSR) . ......... ... .. ... .. .. . ... 155

14.8.3 Datal/Oregister (SPIDR) ....... ... i 157
LINSCI serial communication interface (LIN master/slave) ........ 158
15.1 Introduction .. ....... . . . .. .. 158
15.2 SClfeatures ... ... e 158
15.3 LINfeatures . ....... ... .. e 159
15.4 Generaldescription . ...... ... ... . . e 159
15.5 SCI mode - functional description . .......... ... ... ... .. ... . .... 160
15.5.1  Conventional baud rate generatormode ....................... 160

15.5.2 Extended prescalermode ............ ... . . ... ..., 161

15.5.3 Serialdataformat .......... .. ... .. 161

15.5.4  Transmitter .. ... ... 161

156.5.5  RecCeiVer . . ... 163

15.5.6 Extended baud rate generation ............ ... ... ... . ... 165

15.5.7 Receiver muting and wake-up feature . ........... ... ... . .... 166

15.5.8 Paritycontrol .. ........ ... 167

15.6 Lowpowermodes .. .........iiiiiiiii 168
15.7  Interrupts ... ... e 168
Doc ID 12370 Rev 8 7/324




Contents ST72561-Auto
15.8 SCIl mode register description ............. ... .. . ... . . ... 169
15.8.1 Statusregister (SCISR) . ...... .. ... 169

15.8.2 Controlregister 1 (SCICR1) . ........ .. i 170

15.8.3 Controlregister2 (SCICR2) . ........ .. 171

15.8.4 Dataregister (SCIDR) ...... ... 172

15.8.5 Baudrateregister (SCIBRR) ............ .. ... . . ... 173

15.8.6  Extended receive prescaler division register (SCIERPR) .......... 174

15.8.7 Extended transmit prescaler division register (SCIETPR) .......... 175

15.9 LIN mode - functional description. . ........ ... .. ... .. .. ... .... 175
15.9.1 EnteringLINmMode . ... . . 175

15.9.2  LINtransmission . ...... ... e 176

15.9.3 LINreception . ... ... e 177

15.9.4 LINerrordetection ...... ... .. .. . 179

15.95 LINbaudrate ......... . e 182

15.9.6 LIN slave baud rate generation ............. ... .. ... .. ....... 182

15.9.7 LINSClclocktolerance ..............ciiiii .. 183

15.9.8 Clock deviation causes . ...........oiiiiiin .. 184

15.9.9 Errordue to LIN synch measurement ......................... 185
15.9.10 Error due to baud rate quantization ........................... 185

15.9.11 Impact of clock deviation on maximum baudrate ................ 185

15.10 LIN mode register description . ........... ... . .. .. ... 186
15.10.1 Statusregister (SCISR) . ... ... ... 186
15.10.2 Control Register 1 (SCICR1) . ... ... .. .. . 187
15.10.3 Control Register2 (SCICR2) ......... .. . i, 187
15.10.4 Controlregister3(SCICR3) . ... i e 188
15.10.5 LINdividerregisters . .......... . 190
15.10.6 LIN prescaler register (LPR) ....... ... .. .. . . . . ... 190
15.10.7 LIN prescaler fraction register (LPFR) .. ......... ... . ... . .... 190
15.10.8 LIN header length register (LHLR) . ............ .. ... . ... . .... 192

16 LINSCI serial communication interface (LIN masteronly) ........ 195
16.1 Introduction . ......... . . .. .. 195
16.2 Mainfeatures ...... ... e 195
16.3 Generaldescription . ........ ... . 196
16.4 Functional description . .......... ... .. . . . . 197
16.4.1 Serialdataformat ........... .. ... . . ... . . e 198

8/324 Doc ID 12370 Rev 8 Kﬁ




ST72561-Auto Contents
16.4.2  Transmitter . ... ... . 198

16.4.3  ReCeiVer . . ... 200

16.4.4  Conventional baud rate generation ........................... 202

16.4.5 Extended baudrate generation ........... ... ... ... .. ... .. ... 203

16.4.6  Receiver muting and wake-up feature . ............... ... ..... 203

16.4.7 Paritycontrol . ...... ... .. 204

16.5 Lowpowermodes . ............iiiii e 205
16.6  Interrupts . ... . 205
16.7 SCI synchronous transmission . .............. ... 205
16.8 Registerdescription .. ...... ... . . 207
16.8.1 Statusregister (SCISR) . ... ... . 207

16.8.2 Controlregister 1 (SCICR1) . ... . i 209

16.8.3 Controlregister2 (SCICR2) . ... i 210

16.8.4 Control Register3(SCICR3) . ....... ... i 211

16.8.5 Dataregister (SCIDR) . ..... ...t 212

16.8.6 Baudrate register (SCIBRR) ............ ... .. 213

16.8.7 Extended receive prescaler division register (SCIERPR) .......... 214

16.8.8  Extended transmit prescaler division register (SCIETPR) .......... 214

17 beCAN controller (beCAN) . ........ ..t iiiiinnnnnnnnnns 216
171 Mainfeatures .. ... ... . 216
17.2 Generaldescription . ....... . ... 216
17.3 Operatingmodes . ....... ... 218
17.4 Functional description . ...... ... . . . . 221
17.41  Transmissionhandling .. ........... .. .. ... 221

1742 Receptionhandling ....... ... .. .. i 222

17.4.3 ldentifierfiltering . ........ ... . . . 224

17.4.4 Message Storage . ... ..o e 227

17.45 Errormanagement . . ... 229

17.4.6  Bittiming . ... ... e 230

17.5  Interrupts ... ... e 232
17.6 Register access protection .. ....... ... i 232
17.7 beCAN cell limitations .. ........ .. . .. 233
17.7.1  FIFO COrruption . . ... oo e 233

17.8 Registerdescription . ........ ... . . 238
17.8.1 Control and statusregisters . . ......... ... ... . . i 238

‘y_l Doc ID 12370 Rev 8 9/324




Contents ST72561-Auto
17.8.2 CAN transmit status register (CTSR) ... ....... ... ..., 240

17.8.3 Mailboxregisters . .......... ... 248

17.8.4 CANfilterregisters . . . ... .. 251

18 10-bit A/Dconverter (ADC) ........cciiiiit it innaaannnns 259
18.1  Introduction . ........ ... 259

18.2 Mainfeatures ...... ... .. . e 259

18.3 Functional description . ...... ... ... . . . . 259

18.3.1  Digital A/D conversionresult ................ ... . . . . ... 259

18.3.2  A/DCONVEISION . . ..ot 260

18.3.3 Changing the conversionchannel ............................ 261

18.3.4 ADCDR CONSISIENCY . ...ttt e e e 261

18.4 LOW POWEIr MOOES ...ttt it et e et 261

18.5 Interrupts . ... o 261

18.6 Registerdescription ... ...... ... . . . 261

18.6.1  Control/status register (ADCCSR) . ........ ... .. ... ... 261

18.6.2 Dataregister (ADCDRH) .. ... ... .. i 263

18.6.3 Dataregister (ADCDRL) ........ ... i, 263

19 Instructionset .......... ... e, 264
19.1 CPUaddressingmodes . ....... ..., 264

19.1.1  Inherent . ... 265

19.1.2 Immediate . ....... ... 266

19.1.3  DireCt ... oo e 266

19.1.4 Indexed (no offset, short,long) ........... ... . ... .. ... ..... 266

19.1.5 Indirect (short,long) . . ... ..o i 266

19.1.6 Indirectindexed (short,long) ......... ... .. . . . .. 267

19.1.7 Relative mode (direct, indirect) ........... ... .. ... .. ... .. ... 268

19.2  InStruction groups . . .. ..o e 268

19.2.1 Usingaprebyte . ... ... i 269

20 Electrical characteristics ................. i, 272
20.1 Parameterconditions ............ . .. . 272

20.1.1  Minimum and maximumvalues . .............. .. ... . . ... .. ... 272

20.1.2 Typicalvalues . ....... . i 272

20.1.3  Typical CUIVES . . ... e 272

10/324 Doc ID 12370 Rev 8 Kﬁ




ST72561-Auto Contents
20.1.4 Loading capacitor . ........... .. 272

20.1.5 Pininputvoltage ........ ... . . 272

20.2 Absolute maximumratings . ......... ... . 273
20.2.1 Voltage characteristics . .. .........c. e 273

20.2.2 Currentcharacteristics . . ... i 274

20.2.3 Thermal characteristics . ...............c. .. 274

20.3 Operatingconditions . ....... ... i 275
20.3.1 General operatingconditions . ........... .. ... . . . ... 275

20.3.2  Operating conditions with low voltage detector (LVD) ............. 275

20.3.3 Auxiliary voltage detector (AVD) thresholds . .. .................. 276

20.4 Supply current characteristics . ......... ... .. i 276
20.4.1 Supplyandclockmanagers . . ........ ..., 277

20.4.2 On-chipperipherals . ....... ... .. i 278

20.5 Clock and timing characteristics . .. ......... ... ... .. ... ... ... 279
20.5.1  Crystal and ceramic resonator oscillators .. .................... 280

20.5.2 PLLcharacteristics .. ........ ..o 281

20.6 Auto wakeup from halt oscillator (AWU) ......................... 282
20.7 Memory characteristics ........... .. ... 282
20.7.1 RAMand hardware registers . ........ ... . . .. 282

20.7.2  Flashmemory ... ... e e 282

20.8 EMC characteristics .. ...... ... 283
20.8.1  Functional EMS (electromagnetic susceptibility) ................. 283

20.8.2 Electromagnetic interference (EMI) . ........... .. ... ... .. ... 284

20.8.3  Absolute maximum ratings (electrical sensitivity) ................ 284

20.9 |I/O portpincharacteristics ............. ... .. ... . . . 286
20.9.1  General characteristics ............. ... . . 286

20.9.2 Outputdrivingeurrent . ... ... .. ... e 288

20.10 Control pin characteristics .............. ... ... ... ... .. ... .... 290
20.10.1 Asynchronous RESET pin ...... ... .. 290
20.10.2 ICCSEL/ VPP PIN .ottt e e e e 292

20.11 Timer peripheral characteristics .. ............... .. .. ... ...... 293
20.12 Communication interface characteristics .................. ... ... 295
20.12.1 SPI - serial peripheralinterface ................ .. .. .......... 295
20.12.2 CAN - controller area network interface . .. ........... ... .. .... 297

20.13 10-bit ADC characteristics ... ...... ... .. 297
‘y_l Doc ID 12370 Rev 8 11/324




Contents ST72561-Auto
21 Package characteristics ..............ciiiiiiiiiiiinnnnnnnns 302
211 ECOPACK® - et 302

21.2 Package mechanicaldata ............ .. ... ... .. . . ... 302

21.3 Thermalcharacteristics .......... ... i, 304

21.4 Packaging for automatichandling .............. ... .. ... ... ... 304

22 Device configuration and ordering information ................. 306
221 Introduction ... ... ... 306

22.2 Flashdevices .......... .. 306

22.2.1 Flashconfiguration ......... ... ... . . . . . 306

22.2.2 Flash ordering information ... ...... ... ... ... .. .. . ... 310

22.3 Transfer of customercode ......... ... ... .. 311

23 Developmenttools ..............iiiiiiiiiiiiiiiiiiiannns 314
24 Importantnotes .............iiiiiiiiii i it i i 315
241 AlLdeVICeS . ... e 315

24.1.1  RESET pin protection with LVD enabled . ...................... 315

24.1.2 Clearing active interrupts outside interrupt routine ............... 315

241.3 Externalinterruptmissed . ....... ... . ... .. .. i 316

241.4 Unexpectedresetfetch .......... .. .. ... . . .. 318

24.1.5 Header time-out does not prevent wake-up from mute mode ....... 318

241.6 CANFIFO corruption .. ... ... e 319

24.2 Flash/FastROM devicesonly .......... ... ... ... 320

2421 LINSCl wrong break duration ............ ... ... ... ... 320

2422 16-bitand 8-bittimer PWMmode ........ ... ... .. ... .. ... . .... 321

24.3 ROMdevices only .. ....... ..t 321

24.3.1  16-bit timer PWM mode buffering feature change ................ 321

25 Revision history ......... ...t e i aas 322
12/324 Doc ID 12370 Rev 8 Kﬁ




ST72561-Auto List of tables

List of tables

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Table 10.
Table 11.
Table 12.
Table 18.
Table 14.
Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 28.
Table 24.
Table 25.
Table 26.
Table 27.
Table 28.
Table 29.
Table 30.
Table 31.
Table 32.
Table 38.
Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.
Table 40.
Table 41.
Table 42.
Table 43.
Table 44.
Table 45.
Table 46.
Table 47.
Table 48.

574

DEVICE SUMMAY . . . . e e e e e e 1
Product OVerVIEW . . ... e 20
Device pin desCription. . . . ... .. e 25
Hardware register map . . .. ... e 28
Sectors available in Flash devices . . . ... .. 32
Flash control/status register address and resetvalue .............. ... ... ...... 35
Interrupt software priority selection. . . ... ... . . . . 38
ST7 ClOCK SOUICES . . .ot ittt e e e e e e e e e 43
Effect of low powermodes on Sl .. .. ... . e 47
Interrupt control/wake-up capability .......... ... ... ... 47
Resetsource flags . . ... .o e 49
Interrupt software priority levels . .. ... e 51
Interrupt software priority levels . .. ... e 54
Interrupt priority bits . . ... ... e 55
Dedicated interruptinstructionset . ....... ... ... . . . . . .. 55
INterrupt MapPPiNg . . . . oo e 57
Interrupt sensitivity - €18 . . ... ... e 60
Interrupt sensitivity - €12 . . ... ... . . e 60
Interrupt sensitivity - €i1 . ... ... e 60
Interrupt sensitivity - €10 . . ... ... e 61
Nested interrupts register map and resetvalues . ........ ... ... ... ... ... ... . ... 62
MCC/RTC low power mode selection. . . ... ...t e e 67
AWUPR prescaler. . . ... e 71
AWU registermap andresetvalues. . . ... . 72
DR register value and output pinstatus . .............. . 74
/O port mode OptioNS . . . ..o e 75
I/O port configurations . . ... i e 76
Configuration of PB7:6, PCO, PC3, PC7:5, PD3:2, PD5, PE7:0,PF7:0............... 77
Configuration of PAO, 2, 4, 6; PBO, 2,4; PC1; PD0,6 (with pull-up) .................. 78
Configuration of PA1, 3, 5, 7; PB1,3,5; PC2; PD1, 4, 7 (without pull-up) . . ............ 78
Configuration of PC4 . .. ... . . e 79
Port configuration . . ... ... . e 79
Effect of low power modeson /O ports . ... . i e 80
I/0O port interrupt control/wake-up capability . . . ............ .. . 80
I/O portregistermap andresetvalues . . ... . i 81
Effect of low power modes on WDG. . ... ... ... i e 86
Watchdog timer register map and resetvalues ............ ... .. .. ... . . . 88
Effect of low power modes on MCC/RTC. . . ... . e 920
MCC/RTC Interrupt control wake-up capability. .. .............. ... ... ........... 90
CPU clock frequency in SLOW Mode. .. ... e e 91
Time base selection . . . ... e 91
Main clock controller register map and resetvalues. . .. ........ ... ... ... ... ... 92
Counter clock control . ... ... e e 99
PWM frequency vs resolution . . . . ... i e 100
PWMx output level and polarity .......... . 101
PWM auto-reload timer register map and resetvalues. . . ........................ 102
Effect of low power modes on 16-bittimer . ........... . ... ... ... .. .. . . ... ... .. 117
Timer interrupt control and wake-up capability.. . ... .......... .. ... ... .. ... ... 117

Doc ID 12370 Rev 8 13/324




List of tables ST72561-Auto

Table 49.
Table 50.
Table 51.
Table 52.
Table 53.
Table 54.
Table 55.
Table 56.
Table 57.
Table 58.
Table 59.
Table 60.
Table 61.
Table 62.
Table 63.
Table 64.
Table 65.
Table 66.
Table 67.
Table 68.
Table 69.
Table 70.
Table 71.
Table 72.
Table 73.
Table 74.
Table 75.
Table 76.
Table 77.
Table 78.
Table 79.
Table 80.
Table 81.
Table 82.
Table 83.
Table 84.
Table 85.
Table 86.
Table 87.
Table 88.
Table 89.
Table 90.
Table 91.
Table 92.
Table 93.
Table 94.
Table 95.
Table 96.
Table 97.
Table 98.
Table 99.
Table 100.

14/324

TIMEr MOTES. . . . 118
Clock control bits . . ... ... 120
16-bit timer registermap. . . .. ... e 124
Effect of low powermodeson TIM8 . . . . .. ... ... . . 138
TIM8 interrupt control and wake-up capability .. ............ ... .. ... .. ... .. ... 138
TIMEr MOTES. . . . e 139
Clock control bits . . ... ... 141
Effect of low power modes on SPI . . ... ... . 153
SPI interrupt control and wake-up capability . ....... ... ... ... . . . il 154
SPI master mode SCK freqUeNCY. . . . ...ttt 155
SPlregistermap andresetvalues . . ... ... .. 157
Character formats. . ... ... 167
Effect of low powermodes on SCI .. ... .. .. 168
SCl interrupt control and wake-up capability . .......... ... ... ... . ... 168
PR prescaler. . . ... e 173
Transmitter rate divider. . . ... ... 173
Receiverrate divider. . . ... ... e 174
LIN mode configuration. . . . . ... . 188
LDIV Mantissa . . ... ...t e 190
LDIV fraction . . . . ..ot e 191
LHL mantissa coding . . ... ...t e 192
LHL fraction coding. . . . ... oot e 193
LINSCI1 register map andresetvalues . .......... .ottt 194
Frame formats . . ... ... e 204
Effect of low powermodes on SCI .. ... ... . 205
SCl interrupt control and wake-up capability . .......... ... ... ... . ... 205
LIN sync break duration . .. ... 211
SClclock on SCLK pin . .. oo 212
PR prescaler. . . ... 213
Transmitter rate divider. . . ... ... 213
Receiverrate divider. . . ... ... e 214
Baud rate selection. . .. ... . 215
LINSCI2 register map and resetvalues . ...ttt 215
Transmit mailbox mapping . . . .. ... e 228
Receive mailboX mapping. . . ... .ot 228
While loop timing . . . .. oo e 236
LEC error Y PeS. « o ottt e 243
Filter page selection . . . ... ... e 247
beCAN control and status page - register map and resetvalues. . ................. 257
beCAN mailbox pages - register map andresetvalues .. .. ...................... 257
beCAN filter configuration page - register map and resetvalues................... 258
Effect of low power modes on ADC . ... ... . e 261
A/D CloCK SEIECHION . . . . oo 262
ADC channel selection . . . . ... ..o 262
ADC registermap andresetvalues . ...... ... i 263
Addressing Mode groUPS . . . ..ottt e 264
CPU addressing mode OVEIVIEW . ... ...ttt i i 264

Instructions supporting direct, indexed, indirect and indirect indexed addressing (part 1) 267
Instructions supporting direct, indexed, indirect and indirect indexed addressing (part 2) 267

INSTIUCHION groUPS . . . o ottt e e e 268
Supply current CONSUMPLION . . . ...t e 277
Clock source current consumption . . ... ... i e 278

Doc ID 12370 Rev 8 KYI




ST72561-Auto List of tables

Table 101.
Table 102.
Table 108.
Table 104.
Table 105.
Table 106.
Table 107.
Table 108.
Table 109.
Table 110.
Table 111.
Table 112,
Table 113.
Table 114.
Table 115.
Table 116.
Table 117.
Table 118.
Table 119.
Table 120.
Table 121.
Table 122.
Table 123.
Table 124.
Table 125.
Table 126.
Table 127.
Table 128.
Table 129.

Peripheral consumption . . ... .. 278
General timiNgs. . . . ... e 279
External CloCcK SOUrCe . . . ... .. e 279
Oscillator characteristics. . . ... ... i 280
PLL characteristiCs . . . . . ..o e 281
AWU oscillator characteristics . ........ ... e 282
RAM supply voltage . . ... .o e 282
Dual voltage HDFlash memory. . . .. ... e 282
EMS test results . .. ... oo 284
EMI emissions . ... . e 284
Absolute maximum ratings . . . .. ... e 285
Electrical sensitivities . .. ... .. e 285
/O characteristiCs . . . . ..o oo 286
Output driving CUITENt . . . . . L e e 288
RESET pin characteristics .. ... i e 290
ICCSEL/Vpp pincharacteristics . ........... ... .. 292
8-bit PWM-ART auto reload timer characteristics. . . ........... ... ... ... ...... 293
8-bit timer characteristics . . . ... .. . . e 293
16-bit timer characteristics . . ... ... .. . e 293
SPIcharacteristics . ... 295
CAN characteristics . ... 297
ADC characteristiCs . . ... e 297
ADC accuracy with fCPU =8 MHz, fADC =4 MHz RA|N < 10kW, VDD =5V............ 300
Package selection. . . ... .. e 307
Alternate function remapping 1. ... .. ... e 308
Alternate function remapping 0. . . ... ... e 308
OSCTYPE selection . . . ... 308
OSCRANGE selection . ... e e 308
Document revision history . . ... ... e 322

Doc ID 12370 Rev 8 15/324




List of figures ST72561-Auto

List of figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44.
Figure 45.
Figure 46.
Figure 47.
Figure 48.

16/324

Device block diagram . . . ... .. e 21
LQFP 64-pin package pinout . . ...t e 22
LQFP 44-pin package pinout . . ...t e 23
LQFP 32-pin package pinout . . ... ... e 24
MmO Y MaD . . . oot e 28
Memory map and sector address . . .. ... e 33
Typical ICC interface .. ... e e e e e e 34
CPU registers . . .o e e 37
Stack manipulation example. . ... ... . e e 40
PLL block diagram . . . . ... e 41
Clock, reset and supply block diagram . . . . ... .. . 42
RESET sequence phases. . . ... e e et 44
Reset block diagram . ... . ... e 44
RESEt SEQUENCES . . .. e e 45
Low voltage detector vsreset . ... ... . . e 46
Using the AVD to monitor VDD . . ... ... e 47
Interrupt processing flowchart . ... ... . . . 51
Priority deCisSion ProCESS . . ... ittt e 51
Concurrentinterrupt management . .. .. ... e 53
Nested interrupt management . .. ... ... .. e 54
External interrupt control bits . . ....... ... . 59
Power saving mode transitions. . . . . ... ... e 63
SLOW mode clock transitions. . .. ... .. . e 64
WAIT mode flow-chart .. ... e e e 65
HALT timing OVerVIEW. . . . ..o e e e 66
HALT mode flow-chart . ... ... .. e 66
ACTIVE HALT timing OVEIVIEW. . . . ..o e e e 68
ACTIVE HALT mode flow-chart . ... ... .. e e 68
AWUFH mode block diagram . . . . ... ... e 69
AWUF halt timing diagram . . . ... ... e 70
AWUFH mode flow-chart . .. ... . . . 70
I/O port general block diagram . . . ... ... e 75
Interrupt I/O port state transitions . ... ... ... . . 77
Watchdog block diagram . . .. ... .. e 83
Approximate timeout duration. . . ... ... . . 84
Exact timeout duration (tminandtmax) ............ ... ... . . . 85
Window watchdog timing diagram . . . . ... .. 86
Main clock controller (MCC/RTC) block diagram ... . ......... ... ... 89
PWM auto-reload timer block diagram . . ... .. ... ... . 93
Outputcompare control . . ... .. e 95
PWM auto-reload timer function . . . .. ... .. . 95
PWM signal from 0% to 100% duty cycle. . ... ... e 96
External event detector example (3counts) . . ........... . . i 96
Input capture timing diagram, fCOUNTER =fCPU. .. ........ .. ... .. . . ... 97
Input capture timing diagram, fCOUNTER =fCPU /4 .. ... ... .. ... .. .. ... ... ... 98
ART externalinterruptinhaltmode . .......... .. .. . .. . . . . i 98
Timer block diagram . . . .. ... e 106
16-bit read sequence: (from counter or alternate counter register) ................. 106

Doc ID 12370 Rev 8 KYI




ST72561-Auto List of figures

Figure 49. Counter timing diagram, internal clock divided by 2.......... ... ... ... ... ... .... 108
Figure 50. Counter timing diagram, internal clock divided by 4 ... ...... ... ... . ... ... ....... 108
Figure 51. Counter timing diagram, internal clock divided by 8 ... ...... ... ... ... ... .. ..... 108
Figure 52. Input capture block diagram . . ... ... .. e 110
Figure 53. Input capture timing diagram . . . . ... ... e 110
Figure 54. Output compare block diagram .. ... ... ... 112
Figure 55. Output compare timing diagram, fTIMER =fCPU/2 . ... ... ... ... ... ... . .. .. ... 113
Figure 56. Output compare timing diagram, fTIMER =fCPU/4 . ... ...... ... ... ... . ... ... ... 113
Figure 57. One pulse mode timing example . . ......... e 115
Figure 58. Pulse width modulation mode timing example with 2 output compare functions . ... ... 115
Figure 59. Timerblock diagram . .. ... ... e 128
Figure 60. Counter timing diagram, internal clock divided by 2.......... ... ... ... ... ... .... 129
Figure 61. Counter timing diagram, internal clock divided by 4 ... ....... ... ... ... ... ... .... 129
Figure 62. Counter timing diagram, internal clock divided by 8 ... ...... ... ... ... ... ... .... 129
Figure 63. Input capture block diagram .. ... ... .. e 131
Figure 64. Input capture timing diagram . . ... . e 131
Figure 65. Output compare block diagram .. ........ ... 133
Figure 66. Output compare timing diagram, fTIMER =fCPU/2 . ... ... ... ... ... ... . ... ... ... 133
Figure 67. Output compare timing diagram, fTIMER =fCPU/4 . ... ...... ... . ... ... .. ... .... 134
Figure 68. One pulse mode timing example . ........... . 136
Figure 69. Pulse width modulation mode timingexample . ............. .. ... . . .. . ... 136
Figure 70. Serial peripheral interface block diagram . . ... ... ... .. . . . . i 146
Figure 71. Single master/ single slave application. ... ......... ... .. . . i i i 147
Figure 72. Generic SStiming diagram. . . . ... i 147
Figure 73. Hardware/software slave selectmanagement . ............ . ... ... ... ... 148
Figure 74. Data clock timing diagram . .. ... ... . . e 150
Figure 75. Clearing the WCOL bit (write collision flag) software sequence. ................... 152
Figure 76. Single master / multiple slave configuration . .. ......... ... . ... ... . .. ... 153
Figure 77.  SCI block diagram (in conventional baud rate generator mode). ... ................ 160
Figure 78. Word length programming . .. ... ... e 161
Figure 79. SCI baud rate and extended prescaler block diagram . . .. .......... ... ... ....... 166
Figure 80. LIN characters ... ... ... e 176
Figure 81. SCl block diagraminLINslave mode. . ........ .. ... i 177
Figure 82. LIN header reception timeout . . .. ... . .. 180
Figure 83. LIN synch field measurement .. . .. ... . . . 181
Figure 84. LDIV read / write operations when LDUM =0 .......... ... . ... i, 183
Figure 85. LDIV read / write operations when LDUM =1 . ... ... ... ... . ... . . i, 183
Figure 86. Bitsamplinginreceptionmode. . . ... ... . . . e 184
Figure 87. LSFbitsetandclear. .. ... ... . 189
Figure 88. SClblock diagram . ... ... ... 197
Figure 89. Word length programming . .. ... .. e 198
Figure 90. SCI baud rate and extended prescaler block diagram . . ............ ... ... ....... 202
Figure 91. SCI example of synchronous and asynchronous transmission .................... 206
Figure 92. SCl data clock timing diagram (M =0) . ... i e 206
Figure 93. SCl data clock timingdiagram (M =1) . ... .. .. i i 207
Figure 94. CAN network topology . . . . ..ottt e e e 217
Figure 95. CANDblock diagram. . .. ...« i 218
Figure 96. beCAN operating modes . . .. ... ...ttt e 218
Figure 97. beCANinsilentmode. . ... ... . i 220
Figure 98. beCAN inloopbackmode . ........ ... i e 220
Figure 99. beCANincombinedmode . .. ... ... .. i e 221
Figure 100. Transmit mailbox states .. ... . . . . 222
Ky_’ Doc ID 12370 Rev 8 17/324




List of figures ST72561-Auto

Figure 101.
Figure 102.
Figure 103.
Figure 104.
Figure 105.
Figure 106.
Figure 107.
Figure 108.
Figure 109.
Figure 110.
Figure 111.
Figure 112.
Figure 113.
Figure 114.
Figure 115.
Figure 116.
Figure 117.
Figure 118.
Figure 119.
Figure 120.
Figure 121.
Figure 122.
Figure 123.
Figure 124.
Figure 125.
Figure 126.
Figure 127.
Figure 128.
Figure 129.
Figure 130.
Figure 131.
Figure 132.
Figure 138.
Figure 134.
Figure 135.
Figure 136.
Figure 137.
Figure 138.
Figure 139.
Figure 140.
Figure 141.
Figure 142.
Figure 143.
Figure 144.
Figure 145.
Figure 146.
Figure 147.
Figure 148.
Figure 149.
Figure 150.
Figure 151.
Figure 152.

18/324

Receive FIFO states. . .. ... . e 223
Filter bank scale configuration - register organization ........................... 225
Filtering mechanism - example. . . ... .. 227
CAN error state diagram. . ... ... i 229
Bt iMING . . . e 230
CAN frames (part 1/2). . .. .o 231
CAN frames (Part 2/2). . . . .o 231
Event flags and interrupt generation. . . . ... .. . 232
FIFO corruption. . ... oo e 234
Workaround 1. .. . o e 234
Critical window timing diagram . . . .. ... ... i e 236
Reception of a sequence of frames . .. ... ... . . L 236
Reception at maximum CAN baudrate . ......... .. .. . i 237
Workaround 2. . . ..o e e 237
CAN register mapping . ... ..ottt 255
Page mapping for CAN . . . ... 256
ADC block diagram. . .. ... 260
Pin loading conditions. . . . . .. ... e 272
Pininputvoltage . . . . .. ... e 273
fCPU Maximum Vs Vpp . ..ot 275
LVD startup behavior . . .. ... . e 276
Typical application with an external clock source. . .......... .. ... ... ... .. ..... 279
Typical application with a crystal or ceramic resonator. . . . ....................... 280
PLL jitter vs signal frequency“) ............................................ 281
AWU oscillator freq. @ TA 25°C. . . ..ot 282
Connectingunused /O PINS . . . . ..ottt 287
RPUvs VDD with VIN = VSS . .. .. e 287
IPUvs VDD with VIN = VSS . . ... e 287
Typical VOL at VDD =5V (standard) . . ...t e 288
Typical VOL at VDD =5V (high-sink) . . . . . ... oo e 288
Typical VOH at VDD = 5V. . . ..o 289
Typical VOL vs VDD (standard 1/OS) . . ... ..ot e 289
Typical VOL vs VDD (high-sink I/OS) . . ... ..o e 289
Typical VOH VS VDD .. ..o e 290
RESET pin protection when LVD isdisabled ... .......... ... ... ... ... . ... ..... 291
RESET pin protection when LVD isenabled ........ ... ... ... ... . ... . o, 291
RESET RPU VS VDD . ..o e e e e e e e 292
Two typical applications with ICCSEL/VPP pin . ....... ... .. 292
SPI slave timing diagram with CPHA =0 . ... ... ... . e 296
SPI slave timing diagram with CPHA =1 . ... ... ... . 296
SPImastertiming diagram . . . ... ... e 297
RAIN max vs ADC with CAIN =0pF . .. ... . i 298
Recommended CAIN/RAIN values. . . .. ... e 299
Typical application with ADC . . ... ... e 299
Power supply filtering . . ... ... 300
ADC GCCUIACY . vt ittt et et e e e e e e e e e e e e e e 301
64-pin low profile quad flat package (14x14) .. ... ... e 302
32-pin low profile quad flat package (7X7) . ... o 303
44-pin low profile quad flat package (10x10) ... ... ... .. ... 303
64-pin low profile quad flat package (10 x10). . . ... .. ... i 304
pin 1 orientation in tape and reel conditioning . ........ .. ... ... . . . oL 305
ST72F561xx-Auto Flash commercial product structure .. ...... ... ... ... ... ..... 310

Doc ID 12370 Rev 8 KYI




ST72561-Auto List of figures

Figure 153.
Figure 154.
Figure 155.
Figure 156.

ST72P561xxx-Auto FastROM commercial product structure . ... .................. 311
ST72561xx-Auto ROM commercial product structure ... ...... ... ... ... ... ..... 312
Header reception event SEQUENCE . . . . .. ..ttt 319
LINSClinterrupt routine . . ... ... . e 319

Doc ID 12370 Rev 8 19/324




Description

ST72561-Auto

1 Description

The ST72561xx-Auto devices are members of the ST7 microcontroller family designed for
automotive mid-range applications with CAN (Controller Area Network) and LIN (Local
Interconnect Network) interface.

All devices are based on a common industry-standard 8-bit core, featuring an enhanced
instruction set and are available with Flash or ROM program memory.

The enhanced instruction set and addressing modes of the ST7 offer both power and
flexibility to software developers, enabling the design of highly efficient and compact
application code. In addition to standard 8-bit data management, all ST7 microcontrollers
feature true bit manipulation, 8x8 unsigned multiplication and indirect addressing modes.

Table 2. Product overview
Features ST72561(AR/R/J/K)9 | ST72561(AR/R/J/K)7 | ST72561(AR/R/J/K)6 | ST72561(AR/R/J/K)4
Program memory - 60K 48K 32K 16K
bytes
RAM (stack) - bytes 2K (256) 2K (256) 1K (256) 1K (256)
Operating supply 4.5V t0 5.5V

CPU frequency

External resonator oscillator w/ PLLx2/8 MHz

Maximum
temperature range

-40°C to +125°C

Packages

LQFP64 10x10mm (AR), LQFP44 10x10mm (J), LQFP32 7x7mm (K) LQFP64 14x14 (R)

20/324

Doc ID 12370 Rev 8




ST72561-Auto Description

Figure 1. Device block diagram

option
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o CONTROL % (i E:s();
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B :
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1. On some devices only (see Table 2: Product overview)
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Pin description

Figure 2.

LQFP 64-pin package pinout
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(HS) 20mA high sink capability

eix

(*) : by option bit:

T16_ICAP1 can be moved to PD4
T16_ICAP2 can be moved to PD1
T16_OCMP1 can be moved to PD3
T16_OCMP2 can be moved to PD5

PD2 /LINSCI1_TDO
PD1 /LINSCI1_RDI
PF2 / AIN8
PF1/AIN7

PFO

PE7

PDO / SPI_SS / AIN6
Vbp_1

Vss_1

PC7 / SPI_SCK
PC6 / SPI_MOSI
PC5/ SPI_MISO
PE6 / AIN5

PE5

PC4 /CAN_TX
PC3/ CAN_RX

associated external interrupt vector
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Figure 3.

LQFP 44-pin package pinout
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PDO / SPI_SS / AIN6
PC7/SPI_SCK
PC6 / SPI_MOSI
PC5 / SPI_MISO
PE6 / AIN5S

PC4 / CAN_TX
PC3/CAN_RX

(HS) 20mA high sink capability
eix associated external interrupt vector

(*) : by option bit:

T16_ICAP1 can be moved to PD4
T16_ICAP2 can be moved to PD1
T16_OCMP1 can be moved to PD3
T16_OCMP2 can be moved to PD5
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Figure 4.

LQFP 32-pin package pinout
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PD1/LINSCIH1_RDI
PDO / SPI_SS / AIN6
PC7/SPI_SCK

PC6 / SPI_MOSI
PC5/ SPI_MISO
PC4 / CAN_TX
PC3/CAN_RX

(HS) 20mA high sink capability

eix associated external interrupt vector
(*) : by option bit:

T16_ICAP1 can be moved to PD4
T16_ICAP2 can be moved to PD1
T16_OCMP1 can be moved to PD3
T16_OCMP2 can be moved to PD5

For external pin connection guidelines, refer to Chapter 20: Electrical characteristics.
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List of abbreviations used in Table 3

Type:
In/QOutput level:

Output level:

| = input, O = output, S = supply

Ct= CMOS 0.3Vpp/0.7Vpp with Schmitt trigger
T1=TTL 0.8V / 2V with Schmitt trigger
HS = 20mA high sink (on N-buffer only)

Port and control configuration:

Input:

Output:

float = floating, wpu = weak pull-up, int = interrupt, ana = analog,
RB = robust
OD = open drain, PP = push-pull

Refer to Chapter 8: I/O ports for more details on the software configuration of the 1/0 ports.
The RESET configuration of each pin is shown in bold which is valid as long as the device is

in reset state.

Table 3 Device pin description
Pinn Level Port Main
% g g Pin name % 5 E._ Input( Output fu(:;::;c:n Alternate function
Kk dEEEHHEE e
1|1 |ose® | cscllator mverter mpt
2|22 |0sc2? I/0 Resonator oscillator inverter output
3| - | - |PAO/ARTIC1 I/0 | Ct X ei0 X | X | Port AO |ART input capture 1
4 | 3| 3 |PA1/PWMO I/O | Ct X | ei0 X | X | Port A1 | ART PWM output 0
5| 4| 4 |PA2 (HS)/PWM1 I/O|Ct|HS| X | ei0 X | X | Port A2 | ART PWM output 1
6 | 5| - |PA3/PWM2 I/0 | Ct X | ei0 X | X | Port A3 | ART PWM output 2
7| 6| - |PA4/PWM3 I/O | Ct X | ei0 X | X | Port A4 | ART PWM output 3
8| - | - |Vsss S Digital ground voltage
9| -1|-|Vops S Digital main supply voltage
10| 7 | 5 |PA5 (HS)/ ARTCLK /O |Cr|HS| X ei0 X | X | Port A5 | ART external clock
11| 8 | - | PA6 (HS)/ARTIC2 I/O|Ct|HS| X | ei0 X' | X | Port A6 | ART input capture 2
12| - | - |PA7/T8_OCMP2 I/0 | Ct X | ei0 X | X | Port A7 | TIM8 output capture 2
13| - | - |PBO/T8_ICAP2 I/O | Ct X eil X | X | PortBO | TIM8 input capture 2
14| 9 | 6 |PB1/T8_OCMP1 I/O | Ct X | eil X | X | PortB1 | TIM8 output capture 1
15|10 | 7 |PB2/T8_ICAP1 I/O0 | Ct X | eil X | X | PortB2 |TIM8 input capture 1
16|11 | 8 |PB3/MCO I/0 | Ct X eil X | X | Port B3 |Main clock out (fogco)
17| - | - |PEO/AIN12 /O | Tt X | X RB| X | X | Port EO |ADC analog input 12
18| - | - |PE1/AIN13 /0| T X RB| X | X | PortE1 |ADC analog input 13
. ICC clock ADC

19 (12| 9 |PB4/AINO/ICCCLK | 1/O | Ct X | el |RB|X| X | PortB4 input _analog

input O
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