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ST72561

Pin n°

Level

Port

Main
° .
3|58 Pin Name IR -] Input Output [function| 0 nate function
ala|a F|l 2| & (after
€| 3 |8|3|=|&|a|a | reset
ek =13 |§|3[z|5]8 |8 |
54 | 36 | 26 | PD4/SCI2_RDI 10| Cr X| |ei3 X | X | Port D4 ;L’;‘SC'Z Receive Data in-
55|37 | 27 | Vgsa S Analog Ground Voltage
56 | 38 | 28 | Vgg o S Digital Ground Voltage
5713929 | Vppa | Analog Reference Voltage for ADC
58 140 |30 | Vpp o S Digital Main Supply Voltage
59 | 41| 31| PD5/SCI2_TDO V0| Gy X | X X | X | PortD5 tL';‘pSu?'z TrangniBpty
60 | 42 | 32 | RESET /0| Ct Top priority non maskable interrupt.
61|43 | - | PD6/AIN10 /0| Ct X| e3 | X| X | X |PortD6 | ADC Analog Input 10
62 | 44| - | PD7/AIN11 /0| Ct X ei3| X | X | X | Port D7 | ADC Analog Input 11
63| - | - | PF6 /0| Tt X[ X X | X | Port F6
64| - | - | PF7 /10| T X | X X | X | PortF7
Notes:

1. In the interrupt input column, “eiX” defines the associated external interrupt vector. If the weak pull-up column (wpu) is
merged with the interrupt column (int), then the I/O configuration is pull-up interrupt input, else the configuration is floating

interrupt input.

2. Input mode can be used for general purpose I/O, output mode only for CANTX.

3. 0SC1 and OSC2 pins connect a crystal/ceramic resonator, or an external source to the on-chip oscillator; see Section
6 and Section 12.5 "CLOCK AND TIMING CHARACTERISTICS" for more details.

4. On the chip, each I/O port has eight pads. Pads that are not bonded to external pins are in input pull-up configuration
after reset. The configuration of these pads must be kept at reset state to avoid added current consumption.
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Address Block Rig:)set:ar Register Name gt:i Remarks
0068h CMCR CAN Master Control Register R/W
0069h CMSR CAN Master Status Register R/W
006Ah CTSR CAN Transmit Status Register R/W
006Bh CTPR CAN Transmit Priority Register R/W
006Ch CRFR CAN Receive FIFO Register R/W
006Dh CIER CAN Interrupt Enable Register R/W
006Eh CDGR CAN Diagnosis Register R/W
006Fh CPSR CAN Page Selection Register R/W
0070h PAGE REGISTER 0 R/W
0071h PAGE REGISTER 1 R/W
0072h PAGE REGISTER 2 R/W
0073h Active CAN PAGE REGISTER 3 R/W
0074h PAGE REGISTER 4 R/W
0075h PAGE REGISTER 5 R/W
0076h PAGE REGISTER 6 R/W
0077h PAGES PAGE REGISTER 7 R/W
0078h PAGE REGISTER 8 R/W
0079h PAGE REGISTER 9 R/W
007Ah PAGE REGISTER 10 R/W
007Bh PAGE REGISTER 11 R/W
007Ch PAGE REGISTER 12 R/W
007Dh PAGE REGISTER 13 R/W
007Eh PAGE REGISTER 14 R/W
007Fh PAGE REGISTER 15 R/W

Legend: x = undefined, R/W = read/write

Notes:

1. The contents of the I/O port DR registers are readable only in output configuration. In input configuration, the values
of the I/O pins are returned instead of the DR register contents.

2. The bits associated with unavailable pins must always keep their reset value.
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INTERRUPTS (Contd)

7.6 EXTERNAL INTERRUPTS

7.6.1 1/0O Port Interrupt Sensitivity

The external interrupt sensitivity is controlled by
the 1Sxx bits in the EICR register (Figure 21). This
control allows up to four fully independent external
interrupt source sensitivities.

Each external interrupt source can be generated
on four (or five) different events on the pin:

m Falling edge

m Falling and rising edge
m Falling edge and low level

To guarantee correct functionality, the sensitivity
bits in the EICR register can be modified only
when the 11 and 10 bits of the CC register are both
set to 1 (level 3). This means that interrupts must
be disabled before changing sensitivity.

The pending interrupts are cleared by writing a dif-
ferent value in the 1Sx[1:0] of the EICR.

ei0 INTERRUPT SOURCE

AWUFH ——» / AWUPR J

Oscillator

PBO
———1p
PB1
PB2 ei1 INTERRUPT SOURCE
PB3

PDO
—PD1__ ",

FDZ ei3 INTERRUPT SOURCE

PD6

To Timer Input Captur§1

ei2 INTERRUPT SOURCE

m Rising edge
Figure 21. External Interrupt Control Bits
PORT A [7:0] INTERRUPTS EICR
PAOR.O l: 1S00 | 1S01
PADDRO I_> SENSITIVITY
PAO |:I: ™ CONTROL
| I
I I
PORT B [5:0] INTERRUPTS EICR
PBOR.O I: IS10 | I1S11
PBDDR.0 »| SENSITIVITY
PBO [} ™ CONTROL
| R
| |
I
PORT C [2:1] INTERRUPTS EICR
PCOR.7 1S20 | 1S21
PCDDR7 SENSITIVITY
PC1 O > CONTROL
| |
PORT D [7:6, 4, 1:0] INTERRUPTS EICR
PDOR.O IS30 | 1831
PDDDR. :D
0 |_> SENSITIVITY
PDO > CONTROL
| [
I

—PD7§//
=

4
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I/0 PORTS (Cont'd)

Table 14. Port Configuration

. Input Output
Port Pin name OR=0 OR=1 OR=0 OR=1
PAO pull-up interrupt (ei0)
PA1 floating interrupt (ei0)
PA2 pull-up interrupt (ei0)
Port A E:i floating 1?;“33 |I:tt::rr:§tt ((:ilg)) open drain push-pull
PA5 floating interrupt (ei0)
PA6 pull-up interrupt (ei0)
PA7 floating interrupt (ei0)
PBO pull-up interrupt (ei1)
PB1 floating interrupt (ei1)
PB2 . ull-up interrupt (ei1 .
Port B PB3 floating fFI)oatinF; interruzt ((ei1)) open drain push-pull
PB4 pull-up interrupt (ei1)
PB5 floating interrupt (ei1)
PCO pull-up
Pt floating puII-.up |.nterrupt (e|.2) open drain push-pull
Port G PC2 floating interrupt (ei2)
PC3 pull-up
PC4 pull-up controlled by CANTX *
PC7:5 floating pull-up open drain push-pull
PDO pull-up interrupt (ei3)
PD1 floating interrupt (ei3)
PD3:2 pull-up
Port D PD4 floating floating interrupt (ei3) open drain push-pull
PD5 pull-up
PD6 pull-up interrupt (ei3)
PD7 floating interrupt (ei3)
Port E PE7:0 floating (TTL) pull-up (TTL) open drain push-pull
Port F PF7:0 floating (TTL) pull-up (TTL) open drain push-pull
* Note: When the CANTX alternate function is selected, the 1/0O port operates in output push-pull mode.
ﬁ 51/265
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16-BIT TIMER (Cont'd)
Figure 57. One Pulse Mode Timing Example

ICtR - - -X 01F8 X 2ED3

COUNTER  O1F8 XFFFCXFFFDXFFFEX:// :XzEDoX2ED1><2E02>@(FFFCXFFFD

2ED3

capt |
OCMPA oLVL2 | OLVL1 OoLVL2

compare1

Note: IEDG1 =1, OC1R = 2EDOh, OLVL1 =0, OLVL2 =1

Figure 58. Pulse Width Modulation Mode Timing Example with 2 Output Compare Functions

COUNTER 34E2><FFFCXFFFD><FFFE><:’; :X2EDO><2ED1X2ED2>< XaaE2 Y(FFFC
ocmpt | oz | OLVL1 OLVL2

compare2 comparel compare2

Note: OC1R = 2EDOh, OC2R = 34E2, OLVL1 =0, OLVL2 = 1

Note: On timers with only one Output Compare register, a fixed frequency PWM signal can be generated
using the output compare and the counter overflow to define the pulse length.

4
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16-BIT TIMER (Cont'd)
CONTROL REGISTER 2 (CR2)
Read/Write

Reset Value: 0000 0000 (00h)

7 0

OC1E|OC2E |OPM |PWM|CC1|CCO|IEDG2| EXEDG

Bit 7 = OC1E Output Compare 1 Pin Enable.

This bit is used only to output the signal from the

timer on the OCMP1 pin (OLV1 in Output Com-

pare mode, both OLV1 and OLV2 in PWM and

one-pulse mode). Whatever the value of the OC1E

bit, the Output Compare 1 function of the timer re-

mains active.

0: OCMP1 pin alternate function disabled (I/O pin
free for general-purpose 1/0).

1: OCMP1 pin alternate function enabled.

Bit 6 = OC2E Output Compare 2 Pin Enable.

This bit is used only to output the signal from the

timer on the OCMP2 pin (OLV2 in Output Com-

pare mode). Whatever the value of the OC2E bit,

the Output Compare 2 function of the timer re-

mains active.

0: OCMP2 pin alternate function disabled (I/O pin
free for general-purpose 1/0).

1: OCMP2 pin alternate function enabled.

Bit 5 = OPM One Pulse Mode.

0: One Pulse mode is not active.

1: One Pulse mode is active, the ICAP1 pin can be
used to trigger one pulse on the OCMP1 pin; the
active transition is given by the IEDG1 bit. The
length of the generated pulse depends on the
contents of the OC1R register.

4

Bit 4 = PWM Pulse Width Modulation.

0: PWM mode is not active.

1: PWM mode is active, the OCMP1 pin outputs a
programmable cyclic signal; the length of the
pulse depends on the value of OC1R register;
the period depends on the value of OC2R regis-
ter.

Bit 3, 2 = CC[1:0] Clock Control.
The timer clock mode depends on these bits:

Table 18. Clock Control Bits

Timer Clock CC1 CCo
fopu/ 4 b 0
fopu/2 1
fopu/8 1 0
External Clock (where available) 1

Note: If the external clock pin is not available, pro-
gramming the external clock configuration stops
the counter.

Bit 1 = IEDG2 Input Edge 2.

This bit determines which type of level transition
on the ICAP2 pin will trigger the capture.

0: A falling edge triggers the capture.

1: A rising edge triggers the capture.

Bit 0 = EXEDG External Clock Edge.

This bit determines which type of level transition
on the external clock pin EXTCLK will trigger the
counter register.

0: A falling edge triggers the counter register.

1: A rising edge triggers the counter register.
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8-BIT TIMER (Cont'd)
10.5.4 Low Power Modes

Mode Description

WAIT No effect on 8-bit Timer.
Timer interrupts cause the device to exit from WAIT mode.
8-bit Timer registers are frozen.
In HALT mode, the counter stops counting until Halt mode is exited. Counting resumes from the previous
count when the MCU is woken up by an interrupt with “exit from HALT mode” capability or from the counter

HALT reset value when the MCU is woken up by a RESET.
If an input capture event occurs on the ICAP pin, the input capture detection circuitry is armed. Consequent-
ly, when the MCU is woken up by an interrupt with “exit from HALT mode” capability, the ICFibit is set, and
the counter value present when exiting from HALT mode is captured into the IC/R register.

10.5.5 Interrupts

Event Enable | Exit Exit
Interrupt Event Flag C°n_tro| fror.n from
Bit Wait Halt
Input Capture 1 event/Counter reset in PWM mode ICF1 ICIE
Input Capture 2 event ICF2
Output Compare 1 event (not available in PWM mode) OCFA1 OCIE Yes No
Output Compare 2 event (not available in PWM mode) OCF2
Timer Overflow event TOF TOIE

Note: The 8-bit Timer interrupt events are connected to the same interrupt vector (see Interrupts chapter).
These events generate an interrupt if the corresponding Enable Control Bit is set and the interrupt mask
in the CC register is reset (RIM instruction).

10.5.6 Summary of Timer modes

MODES

AVAILABLE RESOURCES

Input Capture 1

Input Capture 2

Output Compare 1

Output Compare 2

Input Capture (1 and/or 2)

Yes Yes Yes Yes
Output Compare (1 and/or 2)
One Pulse Mode No Not Recommended”) No Partially 2
PWM Mode Not Recommended® No

1) See note 4 in “One Pulse Mode” on page 100

2) See note 5 in “One Pulse Mode” on page 100

3) See note 4 in “Pulse Width Modulation Mode” on page 102

104/265
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10.7 LINSCI SERIAL COMMUNICATION INTERFACE (LIN MASTER/SLAVE)

10.7.1 Introduction

The Serial Communications Interface (SCI) offers
a flexible means of full-duplex data exchange with
external equipment requiring an industry standard
NRZ asynchronous serial data format. The SCI of-
fers a very wide range of baud rates using two
baud rate generator systems.

The LIN-dedicated features support the LIN (Local
Interconnect Network) protocol for both master
and slave nodes.

This chapter is divided into SCI Mode and LIN
mode sections. For information on general SCI
communications, refer to the SCI mode section.
For LIN applications, refer to both the SCI mode
and LIN mode sections.

10.7.2 SCI Features
m Full duplex, asynchronous communications
m NRZ standard format (Mark/Space)

m Independently programmable transmit and
receive baud rates up to 500K baud

m Programmable data word length (8 or 9 bits)

m Receive buffer full, Transmit buffer empty and
End of Transmission flags

m 2 receiver wake-up modes:
— Address bit (MSB)
— Idle line
m Muting function for multiprocessor configurations

m Separate enable bits for Transmitter and
Receiver

m Overrun, Noise and Frame error detection

122/265

m 6 interrupt sources

— Transmit data register empty

— Transmission complete

— Receive data register full

— Idle line received

— Overrun error

— Parity interrupt
m Parity control:

— Transmits parity bit

— Checks parity of received data byte
m Reduced power consumption mode
10.7.3 LIN Features
— LIN Master

— 18-bit LIN Synch Break generation
— LIN Slave

— Automatic Header Handling

— Automatic baud rate resynchronization based
on recognition and measurement of the LIN
Synch Field (for LIN slave nodes)

— Automatic baud rate adjustment (at CPU fre-
quency precision)

— 11-bit LIN Synch Break detection capability

— LIN Parity check on the LIN Identifier Field
(only in reception)

— LIN Error management
— LIN Header Timeout
— Hot plugging support

4
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LINSCI™ SERIAL COMMUNICATION INTERFACE (SCI Mode) (cont'd)

10.7.5.4 Conventional Baud Rate Generation

The baud rates for the receiver and transmitter (Rx
and Tx) are set independently and calculated as
follows:

fcpu fcpu

TXxX=—m—— Rx=—————
(16-PR)-TR (16-PR)-RR

with:

PR =1, 3, 4 or 13 (see SCP[1:0] bits)
TR=1,2,4,8, 16, 32, 64,128

(see SCT[2:0] bits)

RR=1,2,4,8,16, 32, 64,128

(see SCRJ2:0] bits)

All these bits are in the SCIBRR register.

Example: If fcpy is 8 MHz (normal mode) and if
PR =13 and TR=RR =1, the transmit and re-
ceive baud rates are 38400 baud.

Note: The baud rate registers MUST NOT be
changed while the transmitter or the receiver is en-
abled.

128/265

10.7.5.5 Extended Baud Rate Generation

The extended prescaler option gives a very fine
tuning on the baud rate, using a 255 value prescal-
er, whereas the conventional Baud Rate Genera-
tor retains industry standard software compatibili-

ty.
The extended baud rate generator block diagram
is described in Figure 3.

The output clock rate sent to the transmitter or to
the receiver will be the output from the 16 divider
divided by a factor ranging from 1 to 255 set in the
SCIERPR or the SCIETPR register.

Note: The extended prescaler is activated by set-
ting the SCIETPR or SCIERPR register to a value

other than zero. The baud rates are calculated as
follows:

f f
TX = L Rx = cPU

16.ETPR*(PR*TR)  16.ERPR*(PR*RR)

with:
ETPR =1, ..., 255 (see SCIETPR register)
ERPR =1, ..., 255 (see SCIERPR register)
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Master Only) (Cont'd)

CONTROL REGISTER 1 (SCICR1)
Read/Write
Reset Value: x000 0000 (x0h)

7 0

R8 T8 SCID M |WAKE| PCE PS PIE

Bit 7 = R8 Receive data bit 8.
This bit is used to store the 9th bit of the received
word when M = 1.

Bit 6 = T8 Transmit data bit 8.
This bit is used to store the 9th bit of the transmit-
ted word when M = 1.

Bit 5 = SCID Disabled for low power consumption
When this bit is set the SCI prescalers and outputs
are stopped and the end of the current byte trans-
fer in order to reduce power consumption.This bit
is set and cleared by software.

0: SCI enabled

1: SCI prescaler and outputs disabled

Bit 4 = M Word length.

This bit determines the word length. It is set or
cleared by software.

0: 1 Start bit, 8 Data bits, 1 Stop bit

1: 1 Start bit, 9 Data bits, 1 Stop bit

Note: The M bit must not be modified during a data
transfer (both transmission and reception).

164/265

Bit 3 = WAKE Wake-Up method.

This bit determines the SCI Wake-Up method, it is
set or cleared by software.

0: Idle Line

1: Address Mark

Bit 2 = PCE Parity control enable.

This bit selects the hardware parity control (gener-
ation and detection). When the parity control is en-
abled, the computed parity is inserted at the MSB
position (9th bit if M = 1; 8th bit if M = 0) and parity
is checked on the received data. This bit is set and
cleared by software. Once it is set, PCE is active
after the current byte (in reception and in transmis-
sion).

0: Parity control disabled

1: Parity control enabled

Bit 1 = PS Parity selection.

This bit selects the odd or even parity when the
parity generation/detection is enabled (PCE bit
set). It is set and cleared by software. The parity is
selected after the current byte.

0: Even parity

1: Odd parity

Bit 0 = PIE Parity interrupt enable.

This bit enables the interrupt capability of the hard-
ware parity control when a parity error is detected
(PE bit set). It is set and cleared by software.

0: Parity error interrupt disabled

1: Parity error interrupt enabled
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beCAN CONTROLLER (Cont'd)
Side-effect of Workround 1

Because the while loop lasts 10 CPU cycles, at
high baud rate, it is possible to miss a dominant
state on the bus if it lasts just one CAN bit time and
the bus speed is high enough (see Table 1).

Table 29. While Loop Timing

Software | Minimum baud rate for
fopu timing: possible missed
While loop dominant bit
8 MHz 1.25 us 800 Kbaud
4 MHz 2.5us 400 Kbaud
fepy 10/fcpy fopu/10

If this happens, we will continue waiting in the
while loop instead of releasing the FIFO immedi-
ately. The workaround is still valid because we will
not release the FIFO during the critical period. But
the application may lose additional time waiting in
the while loop as we are no longer able to guaran-
tee a maximum of 6 CAN bit times spent in the
workaround.

In this particular case the time the application can
spend in the workaround may increase up to a full
CAN frame, depending of the frame contents. This

case is very rare but happens when a specific se-
quence is present on in the CAN frame.

The example in Figure 20 shows reception at max-
imum CAN baud rate: In this case tgay is 8/fcpy
and the sampling time is 10/fcpy.

If the application is using the maximum baud rate
and the possible delay caused by the workaround
is not acceptable, there is another workaround
which reduces the Rx pin sampling time.

Workaround 2 (see Figure 21) first tests that
FMP =2 and the CAN cell is receiving, if not the
FIFO can be released immediately. If yes, the pro-
gram goes through a sequence of test instructions
on the RX pin that last longer than the time be-
tween the acknowledge dominant bit and the criti-
cal time slot. If the Rx pin is in recessive state for
more than 8 CAN bit times, it means we are now
after the acknowledge and the critical slot. If a
dominant bit is read on the bus, we can release the
FIFO immediately. This workaround has to be writ-
ten in assembly language to avoid the compiler
optimizing the test sequence.

The implementation shown here is for the CAN
bus maximum speed (1 Mbaud @ 8 MHz CPU

Figure 113. Reception at Maximum CAN Baud Rate

Sampling of Rx pin

CAN Bus signal R R R RHR R R RHR R R RHR RRR

clock).
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beCAN CONTROLLER (Cont'd)
CAN FILTER MODE REGISTER (CFMR1)

All bits of this register are set and cleared by soft-
ware.

FILTER x REGISTER[7:0] (CFxR[7:0])

Read / Write
Reset Value: Undefined

7 0

FB7 FB6 FB5 FB4 FB3 FB2 FB1 FBO

Read / Write

Reset Value: 0000 0000 (00h)
7 0
0 0 0 0 |FMH5 | FML5 | FMH4 | FML4

Bits 7:4 = Reserved. Forced to 0 by hardware.

Bit 3 = FMH5 Filter Mode High

Mode of the high registers of Filter 5.

0: High registers are in mask mode

1: High regqisters are in identifier list mode

Bit 2 = FML5 Filter Mode Low

Mode of the low registers of filter 5.

0: Low registers are in mask mode

1: Low registers are in identifier list mode

Bit 1 = FMH4 Filter Mode High

Mode of the high registers of filter 4.

0: High registers are in mask mode

1: High regqisters are in identifier list mode

Bit 0 = FML4 Filter Mode Low

Mode of the low registers of filter 4.

0: Low registers are in mask mode

1: Low registers are in identifier list mode

204/265

In all configurations:
Bits 7:0 = FB[7:0] Filter Bits

Identifier

Each bit of the register specifies the level of the
corresponding bit of the expected identifier.

0: Dominant bit is expected

1: Recessive bit is expected

Mask

Each bit of the register specifies whether the bit of

the associated identifier register must match with

the corresponding bit of the expected identifier or

not.

0: Don’t care, the bit is not used for the comparison

1: Must match, the bit of the incoming identifier
must have the same level has specified in the
corresponding identifier register of the filter.

Note: Each filter x is composed of 8 registers,
CFxR[7:0]. Depending on the scale and mode
configuration of the filter the function of each reg-
ister can differ. For the filter mapping, functions
description and mask registers association, refer
to Section 0.1.4.3 Identifier Filtering.

A Mask/Identifier register in mask mode has the
same bit mapping as in identifier list mode.

Note: To modify these registers, the correspond-
ing FACT bit in the CFCR register must be
cleared.
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10-BIT A/D CONVERTER (ADC) (Cont'd)
10.10.6 Register Description

CONTROL/STATUS REGISTER (ADCCSR)
Read/Write (Except bit 7 read only)
Reset Value: 0000 0000 (00h)

7 0

EOC |SPEED|ADON [SLOW| CH3 | CH2 | CH1 | CHO

Bit 7 = EOC End of Conversion

This bit is set by hardware. It is cleared by soft-
ware reading the ADCDRH register or writing to
any bit of the ADCCSR register.

0: Conversion is not complete

1: Conversion complete

Bit 6 = SPEED A/D clock selection
This bit is set and cleared by software.

Table 35. A/D Clock Selection

Channel Pin* CH3 | CH2 | CH1 | CHO
AINO 0 0 0 0
AIN1 0 0 0 1
AIN2 0 0 1 0
AIN3 0 0 1 1
AIN4 0 1 0 0
AIN5 0 1 0 1
AING6 0 1 1 0
AIN7 0 1 1 1
AIN8 1 0 0 0
AIN9 1 0 0 1
AIN10 1 0 1 0
AIN11 1 0 1 1
AIN12 1 1 0 0
AIN13 1 1 0 1
AIN14 1 1 1 0
AIN15 1 1 1 1
DATA REGISTER (ADCDRH)
Read Only
Reset Value: 0000 0000 (00h)
7 0

fapc SLOW | SPEED
fepu (where fopy <= 4 MHz) 0 1
fcpu/2 (same frequency as 1 1
SLOW=0, SPEED=0)

Bit 5 = ADON A/D Converter on

This bit is set and cleared by software.
0: Disable ADC and stop conversion
1: Enable ADC and start conversion

Bit 4 = SLOW A/D Clock Selection
This bit is set and cleared by software. It works to-
gether with the SPEED bit. Refer to Table 35.

Bits 3:0 = CH[3:0] Channel Selection
These bits are set and cleared by software. They
select the analog input to convert.

*The number of channels is device dependent. Refer to
the device pinout description.

4

D9 D8 D7 D6 D5 D4 D3 D2

Bits 7:0 = D[9:2] MSB of Analog Converted Value

DATA REGISTER (ADCDRL)
Read Only
Reset Value: 0000 0000 (00h)

7 0

0 0 0 0 0 0 D1 DO

Bits 7:2 = Reserved. Forced by hardware to 0.

Bits 1:0 = D[1:0] LSB of Analog Converted Value
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INSTRUCTION SET OVERVIEW (Cont'd)

11.2 INSTRUCTION GROUPS

The ST7 family devices use an Instruction Set
consisting of 63 instructions. The instructions may

be subdivided into 13 main groups as illustrated in
the following table:

Load and Transfer LD CLR

Stack operation PUSH POP RSP

Increment/Decrement INC DEC

Compare and Tests CP TNZ BCP

Logical operations AND OR XOR CPL NEG

Bit Operation BSET BRES

Conditional Bit Test and Branch BTJT BTJF

Arithmetic operations ADC ADD SuB SBC MUL

Shift and Rotates SLL SRL SRA RLC RRC SWAP SLA
Unconditional Jump or Call JRA JRT JRF JP CALL | CALLR NOP | RET
Conditional Branch JRxx

Interruption management TRAP WFI HALT | IRET

Condition Code Flag modification SIM RIM SCF RCF

Using a prebyte

The instructions are described with one to four op-
codes.

In order to extend the number of available op-
codes for an 8-bit CPU (256 opcodes), three differ-
ent prebyte opcodes are defined. These prebytes
modify the meaning of the instruction they pre-
cede.

The whole instruction becomes:

PC-2 End of previous instruction

PC-1 Prebyte

PC Opcode

PC+1 Additional word (0 to 2) according

to the number of bytes required to compute the ef-
fective address
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These prebytes enable instruction in Y as well as
indirect addressing modes to be implemented.
They precede the opcode of the instruction in X or
the instruction using direct addressing mode. The
prebytes are:

PDY 90 Replace an X based instruction
using immediate, direct, indexed, or inherent ad-
dressing mode by a Y one.

PIX 92 Replace an instruction using di-
rect, direct bit, or direct relative addressing mode
to an instruction using the corresponding indirect
addressing mode.

It also changes an instruction using X indexed ad-
dressing mode to an instruction using indirect X in-
dexed addressing mode.

PIY 91 Replace an instruction using X in-
direct indexed addressing mode by a Y one.

4




ST72561

12.3.2 Operating Conditions with Low Voltage Detector (LVD)
Subject to general operating conditions for T.

Symbol Parameter Conditions Min Typ Max Unit
ViT.vp) | Reset release threshold (Vpp rise) 4.0" 4.2 4.5 v
Vit.wvp) | Reset generation threshold (Vpp fall) 3.8 4.0 4.25"
Vhys(Lvp) | LVD voltage threshold hysteresis” Vi14LvD)ViT-(LVD) 150 200 250 mV
Vtpor Vpp rise time rate’) 6 usiv

100 ms/V
t4DD) \L/SB 1g)htches filtered (not detected) by Measured at V7o) 40 s

Notes:
1. Data based on characterization results, not tested in production.

12.3.3 Auxiliary Voltage Detector (AVD) Thresholds
Subject to general operating conditions for Ta.

Symbol Parameter Conditions Min Typ Max Unit

1=0 AVDF flag toggle threshold

(Vpp rise)

ViT(avD) 0=1 AVDF flag toggle threshold
(VDD faII)

Vhys(AVD) AVD voItage threshold hysteresis V|T+(AVD)'V|T-(AVD) 250

Voltage drop between AVD flag set Vv RY; 450 mV
and LVD reset activated IT-(AVD)=¥IT-(LVD)

ViT4(AVD) 4.4Y 4.6 4.9

42 44 | 4.65Y

AV|T.

1. Data based on characterization results, not tested in production.

Figure 120. LVD Startup Behavior

5V LVD RESET
— /
Vite |
_ /
| /
B QP
/
o /
vV 4+ — — — — t
N
ir?ihigarea\

Note: When the LVD is enabled, the MCU reaches its authorized operating voltage from a reset state.
However, in some devices, the reset signal may be undefined until Vpp is approximately 2V. As a conse-
quence, the 1/0s may toggle when Vpp is below this voltage.

Because Flash write access is impossible below this voltage, the Flash memory contents will not be cor-
rupted.

4
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12.11 TIMER PERIPHERAL CHARACTERISTICS

Subject to general operating conditions for Vpp,
fosc, and Tp unless otherwise specified.

Refer to I/O port characteristics for more details on

the input/output alternate function characteristics
(output compare, input capture, external clock,
PWM output...).

12.11.1 8-Bit PWM-ART Autoreload Timer

Symbol Parameter Conditions Min Typ Max Unit
1 tcpy
t PWM resolution time
res(PWM) fopy = 8 MHz 125 ns
f ART external clock frequenc
Sl . a Y 0 fcpu/2 MHz
fowm | PWM repetition rate
Respywm | PWM resolution 8 bit
Vos PWM/DAC output step voltage Vpp =5V, Res = 8-bits 20 mV
t Timer clock period when internal fro i = 8 MHz 1 128 tcpy
COUNTER| clock is selected cPU = 0.125 16 us
12.11.2 8-Bit Timer
Symbol Parameter Conditions Min Typ Max Unit
twicapyin | INput capture pulse time 1
> tcpu
t PWM resolution time
res(PWM) fopy = 8 MHzZ 250 ns
fowm | PWM repetition rate 0 fopu/4 MHz
Respwm | PWM resolution 8 bit
t Timer clock period f =8 MHz 2 8000 feru
COUNTER CPU 0250 1000 us
12.11.3 16-Bit Timer
Symbol Parameter Conditions Min Typ Max Unit
twicapyin | Input capture pulse time 1
> tcpu
t PWM resolution time
res(EAM) fopy = 8 MHzZ 250 ns
f Timer external clock frequenc
EXT _ quency 0 fopu/d | MHz
fowm | PWM repetition rate
Respywm | PWM resolution 16 bit
t Timer clock period when internal f - 8 MHz 2 tcpu
COUNTER| clock is selected cPu = 0.250 1 us
242/265 1S7]
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ADC CHARACTERISTICS (Cont'd)

Figure 141. Ryy Max vs fapc with Cpyy = OpF 12

Figure 142. Recommended Cpn/Ray Values®

45

1000
40 '\ '\ —e—Cain 10 nF
% —+—4Mhz H 100 \ —a—Cain22nF | |
_g 30 —®—2MHz || = —a—Cain 47 nF
¥ ——1MHz || S
z \ < 40
€ 20 = z
A o
x 15 - .
= 10 § 1 ~~
54 \
0 0.1
0 10 30 70 0.01 0.1 1 10
CrarasiTic (PF) fain(KHz)
Figure 143. Typical Application with ADC
Voo ST72XXX
Vr
0.6V
Rain l"lAle 2kQ(max) 10-Bit A/D
VAN NN [ 1 *—\NW\W\—{  Conversion
| CaN Vr | -4
— - 0.6V L ___ Capc
+1pA 6pF

Notes:

1. CpaRasiTic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the pad ca-
pacitance (3pF). A high CparasiTic value will downgrade conversion accuracy. To remedy this, fapc should be reduced.

2. Any added external serial resistor will downgrade the ADC accuracy (especially for resistance greater than 10kQ). Data

based on characterization results, not tested in production.

3. This graph shows that depending on the input signal variation (fo\n), Can €an be increased for stabilization time and
reduced to allow the use of a larger serial resistor (Ran)- It is valid for all fap¢ frequencies < 4 MHz.

246/265
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16 IMPORTANT NOTES

16.1 ALL DEVICES

16.1.1 RESET Pin Protection with LVD Enabled

As mentioned in note 2 below Figure 134 on page
240, when the LVD is enabled, it is recommended
not to connect a pull-up resistor or capacitor. A
10nF pull-down capacitor is required to filter noise
on the reset line.

16.1.2 Clearing Active
Interrupt Routine

When an active interrupt request occurs at the
same time as the related flag or interrupt mask is
being cleared, the CC register may be corrupted.

Concurrent interrupt context
The symptom does not occur when the interrupts
are handled normally, that is, when:

— The interrupt request is cleared (flag reset or in-
terrupt mask) within its own interrupt routine

— The interrupt request is cleared (flag reset or in-
terrupt mask) within any interrupt routine

— The interrupt request is cleared (flag reset or in-
terrupt mask) in any part of the code while this in-
terrupt is disabled

If these conditions are not met, the symptom can
be avoided by implementing the following se-
quence:

Perform SIM and RIM operation before and after
resetting an active interrupt request

Example:
SIM
reset flag or interrupt mask
RIM

Nested interrupt context

The symptom does not occur when the interrupts
are handled normally, that is, when:

— The interrupt request is cleared (flag reset or in-
terrupt mask) within its own interrupt routine

— The interrupt request is cleared (flag reset or in-
terrupt mask) within any interrupt routine with
higher or identical priority level

— The interrupt request is cleared (flag reset or in-
terrupt mask) in any part of the code while this in-
terrupt is disabled

If these conditions are not met, the symptom can
be avoided by implementing the following se-
quence:

PUSH CC

Interrupts Outside
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SIM
reset flag or interrupt mask
POP CC

16.1.3 External Interrupt Missed

To avoid any risk of generating a parasitic inter-
rupt, the edge detector is automatically disabled
for one clock cycle during an access to either DDR
and OR. Any input signal edge during this period
will not be detected and will not generate an inter-
rupt.

This case can typically occur if the application re-
freshes the port configuration registers at intervals
during runtime.

Workaround

The workaround is based on software checking
the level on the interrupt pin before and after writ-
ing to the PxOR or PxDDR registers. If there is a
level change (depending on the sensitivity pro-
grammed for this pin) the interrupt routine is in-
voked using the call instruction with three extra
PUSH instructions before executing the interrupt
routine (this is to make the call compatible with the
IRET instruction at the end of the interrupt service
routine).

But detection of the level change does ensure that
edge occurs during the critical 1 cycle duration and
the interrupt has been missed. This may lead to
occurrence of same interrupt twice (one hardware
and another with software call).

To avoid this, a semaphore is set to '1' before
checking the level change. The semaphore is
changed to level '0' inside the interrupt routine.
When a level change is detected, the semaphore
status is checked and if it is '1' this means that the
last interrupt has been missed. In this case, the in-
terrupt routine is invoked with the call instruction.

There is another possible case, that is, if writing to
PxOR or PxDDR is done with global interrupts dis-
abled (interrupt mask bit set). In this case, the
semaphore is changed to '1' when the level
change is detected. Detecting a missed interrupt is
done after the global interrupts are enabled (inter-
rupt mask bit reset) and by checking the status of
the semaphore. If it is '1' this means that the last
interrupt was missed and the interrupt routine is in-
voked with the call instruction.

To implement the workaround, the following soft-
ware sequence is to be followed for writing into the
PxOR/PxDDR registers. The example is for Port
PF1 with falling edge interrupt sensitivity. The

(574




ST72561

IMPORTANT NOTES (Cont'd)

software sequence is given for both cases (global
interrupt disabled/enabled).

Case 1: Writing to PxOR or PxDDR with Global In-
terrupts Enabled:

LD A,#01

LD sema,A
LD A,PFDR
AND A #02

LD XA
PxOR/PxDDR

LD A,#3$90

LD PFDDR,A ; Write to PFDDR
LD A,#$ff
LD PFOR,A
LD A,PFDR
AND A,#02

LDY,A
PxOR/PxDDR

LD AX
cp A,#02
jrne OUT
TNZY
jrne OUT

LD A,sema ; check the semaphore status if
edge is detected

CP A#01

jrne OUT

call call_routine; call the interrupt routine
OUT:LD A,#00
LD sema,A
.call_routine
PUSH A
PUSH X
PUSH CC
.extl_rnt

LD A,#00

LD sema,A
IRET

Case 2: Writing to PxOR or PxDDR with Global In-
terrupts Disabled:

SIM ; set the interrupt mask
LD A,PFDR
AND A,#$02

; set the semaphore to '1'

; store the level before writing to

; Write to PFOR

; store the level after writing to

; check for falling edge

; entry to call_routine

; entry to interrupt routine

(574

LD XA ; store the level before writing to
PxOR/PxDDR

LD A,#$90

LD PFDDR,A; Write into PFDDR
LD A,#8$ff
LD PFOR,A
LD A,PFDR
AND A, #$02

LDY,A
PxDDR

LD AX

cp A #$02
jrne OUT
TNZY
jrne OUT
LD A,#3$01

LD sema,A ; set the semaphore to '1' if edge is
detected

; Write to PFOR

; store the level after writing to PxOR/

; check for falling edge

RIM ; reset the interrupt mask

LD A,sema ; check the semaphore status
CP A,#3%01

jrne OUT

call call_routine; call the interrupt routine
RIM

OUT: RIM

JP while_loop

.call_routine ; entry to call_routine
PUSH A
PUSH X
PUSH CC
.ext1_rt

LD A,#3$00
LD sema,A
IRET
16.1.4 Unexpected Reset Fetch

If an interrupt request occurs while a "POP CC" in-
struction is executed, the interrupt controller does
not recognise the source of the interrupt and, by
default, passes the RESET vector address to the
CPU.

Workaround

To solve this issue, a "POP CC" instruction must
always be preceded by a "SIM" instruction.

; entry to interrupt routine
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IMPORTANT NOTES (Cont'd)
Figure 154.LINSCI Interrupt Routine

@interrupt void LINSCI_IT ( void )
{

/* clear flags */
SCISR_buffer = SCISR;
SCIDR_buffer = SCIDR;
{

{

{

/* LINSCI interrupt routine */

if ( SCISR_buffer & LHE )/* header error ? */
if (!LHLR)/* header time-out? */
if ( !(SCICR2 & RWU) )/* active mode ? */

_asm("sim");/* disable interrupts */

SCISR;

SCIDR;/* Clear RDRF flag */
SCICR2 |= RWU;/* set mute mode */
SCISR;

SCIDR;/* Clear RDRF flag */
SCICR2 |= RWU;/* set mute mode */
_asm("rim");/* enable interrupts */

Example using Cosmic compiler syntax

16.1.6 TIMD set simultaneously with OC
interrupt

If the 16-bit timer is disabled at the same time the
output compare event occurs then the output com-
pare flag gets locked and cannot be cleared be-
fore the timer is enabled again.

Impact on the application: If output compare in-
terrupt is enabled, then the output compare flag
cannot be cleared in the timer interrupt routine.
Consequently the interrupt service routine is called
repeatedly and the application get stuck which
causes the watchdog reset if enabled by the appli-
cation.

Workaround: Disable the timer interrupt before
disabling the timer. Again while enabling, first ena-
ble the timer, then the timer interrupts.

Perform the following to disable the timer:

— TACR1 or TBCR1 = 0x00h; // Disable the com-
pare interrupt

— TACSR | or TBCSR | = 0x40; // Disable the timer
— Perform the following to enable the timer again:

— TACSR & or TBCSR &= ~0x40; // Enable the tim-
er

— TACR1 or TBCR1 = 0x40; // Enable the compare
interrupt

(574

16.1.7 CAN FIFO Corruption

The beCAN FIFO gets corrupted when a message
is received and simultaneously a message is re-
leased while FMP = 2. For details and a descrip-
tion of the workaround refer to Section 10.9.7.1 on
page 187.

16.2 FLASH/FASTROM DEVICES ONLY

16.2.1 LINSCI Wrong Break Duration
SCI mode

A single break character is sent by setting and re-
setting the SBK bit in the SCICR2 register. In
some cases, the break character may have a long-
er duration than expected:

- 20 bits instead of 10 bits if M =0
- 22 bits instead of 11 bits if M = 1

In the same way, as long as the SBK bit is set,
break characters are sent to the TDO pin. This
may lead to generate one break more than expect-
ed.

Occurrence

The occurrence of the problem is random and pro-
portional to the baud rate. With a transmit frequen-
cy of 19200 baud (fcpy=8MHz and
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