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ST72321xx-Auto Package pinout and pin description

Table 3.

Device pin description (continued)

Pin No.

LQFP64
LQFP44

Level Port
Main

Input Output | function Alternate function
(after

reset)

Pin name

Type

Input
Output

float

wpu
int
ana
(o]
PP

Port E2
X Caution: In Flash devices this port
is always input with weak pull-up.

PE2
(Flash device)

Port E2

Caution: In ROM devices, no
/0 | Ct weak pull-up present on this port.
In LQFP44 this pin is not

X X X | connected to an internal pull-up
like other unbonded pins. It is
recommended to configure it as
output push-pull to avoid added
current consumption.

PE2
(ROM device)

64

PE3 /0| Ct XX X X | Port E3

1. Itis mandatory to connect all available Vpp and Vagrgr pins to the supply voltage and all Vgg and Vggpa pins to ground.

2. 0OSC1 and OSC2 pins connect a crystal/ceramic resonator or an external source to the on-chip oscillator; see Section 6:
Supply, reset and clock management and Section 19.5: Clock and timing characteristics on page 195 for more details.

Legend / Abbreviations for Table 3:

Type: | = input
O = output
S = supply
Input level: A = dedicated analog input
In/Output level: C =CMOS O-SVDD/O-7VDD
Ct = CMOS 0.3Vpp/0.7Vpp with input trigger
Output level: HS = 20mA high sink (on N-buffer only)

Port and control configuration:

e Input: float = floating
wpu = weak pull-up
int = interrupt(®
ana = analog

e Output: OD = open-drain®
PP = push-pull

a. Inthe 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, otherwise
the configuration is floating interrupt input.

b. Inthe open-drain output column, “T” defines a true open-drain I/O (P-Buffer and protection diode to Vpp are not
implemented). See Section 9: I/O ports on page 70 and Section 19.8: I/O port pin characteristics on page 203
for more details.
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Supply, reset and clock management ST72321xx-Auto

6.3

Caution:

6.4

Caution:

38/243

Phase locked loop

If the clock frequency input to the PLL is in the range 2 to 4 MHz, the PLL can be used to
multiply the frequency by two to obtain an fogco of 4 to 8 MHz. The PLL is enabled by option
byte. If the PLL is disabled, then fogco = fosc/2.

The PLL is not recommended for applications where timing accuracy is required (see
Section 19.5.5: PLL characteristics on page 198).

Figure 10. PLL block diagram

PLL x 2 0

fosc > fosce

1
(

PLL OPTION BIT

Multi-oscillator (MO)

The main clock of the ST7 can be generated by three different source types coming from the
multi-oscillator block:

® an external source

® 4 crystal or ceramic resonator oscillators

® an internal high frequency RC oscillator

Each oscillator is optimized for a given frequency range in terms of consumption and is

selectable through the option byte. The associated hardware configurations are shown in
Table 10. Refer to Section 19: Electrical characteristics for more details.

The OSC1 and/or OSC2 pins must not be left unconnected. For the purposes of Failure
Mode and Effect Analysis, it should be noted that if the OSC1 and/or OSC2 pins are left
unconnected, the ST7 main oscillator may start and, in this configuration, could generate an
fosc clock frequency in excess of the allowed maximum (> 16 MHz), putting the ST7 in an
unsafe/undefined state. The product behavior must therefore be considered undefined when
the OSC pins are left unconnected.

External clock source

In this external clock mode, a clock signal (square, sinus or triangle) with ~50% duty cycle
has to drive the OSC1 pin while the OSC2 pin is tied to ground.
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ST72321xx-Auto Supply, reset and clock management

6.6

6.6.1

Note:

System integrity management (SI)

The System Integrity Management block contains the Low Voltage Detector (LVD) and
Aucxiliary Voltage Detector (AVD) functions. It is managed by the SICSR register.

Low voltage detector (LVD)

The low voltage detector function (LVD) generates a static reset when the Vpp supply
voltage is below a V1. reference value. This means that it secures the power-up as well as
the power-down keeping the ST7 in reset.

The V1. reference value for a voltage drop is lower than the V1, reference value for power-
on in order to avoid a parasitic reset when the MCU starts running and sinks current on the
supply (hysteresis).
The LVD reset circuitry generates a reset when Vpp is below:

— Vi1, when Vpp is rising

— V. when Vpp is falling
The LVD function is illustrated in Figure 14.
The voltage threshold can be configured by option byte to be low, medium or high.
Provided the minimum Vpp value (guaranteed for the oscillator frequency) is above V1., the
MCU can only be in two modes:

— under full software control

—  in static safe reset

In these conditions, secure operation is always ensured for the application without the need
for external reset hardware.

During a low voltage detector reset, the RESET pin is held low, thus permitting the MCU to
reset other devices.

The LVD allows the device to be used without any external RESET circuitry.

If the medium or low thresholds are selected, the detection may occur outside the specified
operating voltage range. Below 3.8V, device operation is not guaranteed.

The LVD is an optional function which can be selected by option byte.

It is recommended to make sure that the Vpp supply voltage rises monotonously when the
device is exiting from Reset, to ensure the application functions properly.
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Interrupts ST72321xx-Auto
Table 20. Interrupt mapping
No. Source Description Register | Priority fE:r: Address
block label order | Lt () vector
RESET |Reset yes FFFEh-FFFFh
TRAP | Software interrupt N/A no FFFCh-FFFDh
0 TLI External top level interrupt EICR yes FFFAh-FFFBh
1 MCC/RTC | Main clock controller time base interrupt MCCSR | Higher yes FFF8h-FFF9h
2 ei0 External interrupt port A3..0 priority | yes FFF6h-FFF7h
3 eil External interrupt port F2..0 yes FFF4h-FFF5h
4 ei2 External interrupt port B3..0 N/A yes FFF2h-FFF3h
5 ei3 External interrupt port B7..4 yes FFFOh-FFF1h
6 Not used FFEEh-FFEFh
7 SPI SPI peripheral interrupts SPICSR yes@ | FFECh-FFEDh
8 TIMER A | TIMER A peripheral interrupts TASR no FFEAh-FFEBh
9 TIMER B | TIMER B peripheral interrupts TBSR no FFE8h-FFE9h
10 SCI SCI peripheral interrupts SCISR Lower no FFE6h-FFE7h
11 AVD | Auxiliary voltage detector interrupt SICSR | priority | g FFE4h-FFE5h
12 12C 12C peripheral interrupts gsee no FFE2h-FFE3h
peripheral)
13 |PWM ART | PWM ART interrupt ARTCSR yes® | FFEOh-FFE1h

1. In Flash devices only a RESET or MCC/RTC interrupt can be used to wake-up from Active Halt mode.

2. Exit from HALT possible when SPI is in slave mode.

3. Exit from HALT possible when PWM ART is in external clock mode.

56/243
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ST72321xx-Auto I/O ports

9.2.2

9.2.3

Note:

Each external interrupt vector is linked to a dedicated group of 1/0 port pins (see pinout
description and interrupt section). If several input pins are selected simultaneously as
interrupt sources, these are first detected according to the sensitivity bits in the EICR
register and then logically ORed.

The external interrupts are hardware interrupts, which means that the request latch (not
accessible directly by the application) is automatically cleared when the corresponding
interrupt vector is fetched. To clear an unwanted pending interrupt by software, the
sensitivity bits in the EICR register must be modified.

Output modes

The output configuration is selected by setting the corresponding DDR register bit. In this
case, writing the DR register applies this digital value to the I/O pin through the latch. Then
reading the DR register returns the previously stored value.

Two different output modes can be selected by software through the OR register: Output
push-pull and open-drain. The DR register value and output pin status are shown in the
following Table 28.

Table 28. 1/0 output mode selection

DR Push-pull Open-drain
0 Vss Vss
1 Vbp Floating

Alternate functions

When an on-chip peripheral is configured to use a pin, the alternate function is automatically
selected. This alternate function takes priority over the standard 1/0O programming.

When the signal is coming from an on-chip peripheral, the 1/0 pin is automatically
configured in output mode (push-pull or open-drain according to the peripheral).

When the signal is going to an on-chip peripheral, the I/O pin must be configured in input
mode. In this case, the pin state is also digitally readable by addressing the DR register.

Input pull-up configuration can cause unexpected value at the input of the alternate
peripheral input. When an on-chip peripheral use a pin as input and output, this pin has to
be configured in input floating mode.
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ST72321xx-Auto PWM auto-reload timer (ART)

12.2.5

Note:

Figure 36. Output compare control

B I R Y Y Y Y Y Y Y S Y S Y S

l ARTARR:FDh} ' ' ! !
K_—I | N 1
COUNTER< FDh >:< FEh >:< FFh >:< FDh >I< FEh >:< FFh >TI< FDh >:< FEh >I< FFh >

OCRx FDh >< FEh

PWMDCRx FDh >< FEh

PWMx | |

Independent PWM signal generation

This mode allows up to four Pulse Width Modulated signals to be generated on the PWMx
output pins with minimum core processing overhead. This function is stopped during Halt
mode.

Each PWMx output signal can be selected independently using the corresponding OEx bit
in the PWM Control register (PWMCR). When this bit is set, the corresponding I/O pin is
configured as output push-pull alternate function.

The PWM signals all have the same frequency which is controlled by the counter period and
the ARTARR register value.

fowm = fcounTeER / (256 - ARTARR)

When a counter overflow occurs, the PWMx pin level is changed depending on the
corresponding OPx (output polarity) bit in the PWMCR register. When the counter reaches
the value contained in one of the output compare register (OCRXx) the corresponding PWMx
pin level is restored.

It should be noted that the reload values will also affect the value and the resolution of the
duty cycle of the PWM output signal. To obtain a signal on a PWMx pin, the contents of the
OCRX register must be greater than the contents of the ARTARR register.

The maximum available resolution for the PWMx duty cycle is:
Resolution = 1/ (256 - ARTARR)

To get the maximum resolution (1/256), the ARTARR register must be 0. With this maximum
resolution, 0% and 100% can be obtained by changing the polarity.
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ST72321xx-Auto Serial peripheral interface (SPI)

14

14.1

14.2

Note:

14.3

Serial peripheral interface (SPI)

Introduction

The Serial Peripheral Interface (SPI) allows full-duplex, synchronous, serial communication
with external devices. An SPI system may consist of a master and one or more slaves
however the SPI interface cannot be a master in a multimaster system.

Main features

Full duplex synchronous transfers (on 3 lines)
Simplex synchronous transfers (on 2 lines)

Master or slave operation

6 master mode frequencies (fcp/4 max.)

fcpu/2 max. slave mode frequency (see note)

SS Management by software or hardware
Programmable clock polarity and phase

End of transfer interrupt flag

Write collision, Master Mode Fault and Overrun flags

In slave mode, continuous transmission is not possible at maximum frequency due to the
software overhead for clearing status flags and to initiate the next transmission sequence.

General description

Figure 55 shows the serial peripheral interface (SPI) block diagram. There are three
registers:

® SPI Control Register (SPICR)
® SPI Control/Status Register (SPICSR)
® SPI Data Register (SPIDR)

The SPI is connected to external devices through four pins:

® MISO (Master In / Slave Out data)

® MOSI (Master Out / Slave In data)

® SCK (Serial Clock out by SPI masters and input by SPI slaves)
°

SS (Slave select): This input signal acts as a ‘chip select’ to let the SPI master
communicate with slaves individually and to avoid contention on the data lines. Slave
SS inputs can be driven by standard 1/O ports on the master MCU.
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Serial communications interface (SCI) ST72321xx-Auto

Note:

15.4.3

140/243

bit by software the SCl insert a logic 1 bit at the end of the last break frame to guarantee the
recognition of the start bit of the next frame.

Idle characters
Setting the TE bit drives the SCI to send an idle frame before the first data frame.

Clearing and then setting the TE bit during a transmission sends an idle frame after the
current word.

Resetting and setting the TE bit causes the data in the TDR register to be lost. Therefore the
best time to toggle the TE bit is when the TDRE bit is set, that is, before writing the next byte
in the SCIDR.

Receiver

The SCI can receive data words of either 8 or 9 bits. When the M bit is set, word length is 9
bits and the MSB is stored in the R8 bit in the SCICR1 register.

Character reception

During a SCI reception, data shifts in least significant bit first through the RDI pin. In this
mode, the SCIDR register consists or a buffer (RDR) between the internal bus and the
received shift register (see Figure 62).

Procedure

1. Select the M bit to define the word length.

2. Select the desired baud rate using the SCIBRR and the SCIERPR registers.

3. Set the RE bit, this enables the receiver which begins searching for a start bit.

When a character is received:

® The RDRF bit is set. It indicates that the content of the shift register is transferred to the
RDR.

® Aninterrupt is generated if the RIE bit is set and the | bit is cleared in the CCR register.

® The error flags can be set if a frame error, noise or an overrun error has been detected
during reception.

Clearing the RDRF bit is performed by the following software sequence done by:
1. An access to the SCISR register
2. Aread to the SCIDR register.

The RDRF bit must be cleared before the end of the reception of the next character to avoid
an overrun error.

Break character
When a break character is received, the SCI handles it as a framing error.
Idle character

When an idle frame is detected, there is the same procedure as a data received character
plus an interrupt if the ILIE bit is set and the | bit is cleared in the CCR register.

Overrun error

An overrun error occurs when a character is received when RDRF has not been reset. Data
cannot be transferred from the shift register to the RDR register as long as the RDRF bit is
not cleared.
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Serial communications interface (SCI) ST72321xx-Auto

148/243

Table 73. SCISR register description (continued)
Bit | Name Function
Idle line detect
This bit is set by hardware when an Idle Line is detected. An interrupt is generated if
the ILIE = 1 in the SCICR2 register. It is cleared by a software sequence (an access
4 | IDLE to the SCISR register followed by a read to the SCIDR register).
0: No Idle Line is detected
1: Idle Line is detected
Note: The IDLE bit is not set again until the RDRF bit has been set itself (that is, a
new idle line occurs).
Overrun error
This bit is set by hardware when the word currently being received in the shift
register is ready to be transferred into the RDR register while RDRF = 1. An interrupt
is generated if RIE = 1 in the SCICR2 register. It is cleared by a software sequence
3 OR (an access to the SCISR register followed by a read to the SCIDR register).
0: No Overrun error
1: Overrun error is detected
Note: When this bit is set RDR register content is not lost but the shift register is
overwritten.
Noise flag
This bit is set by hardware when noise is detected on a received frame. It is cleared
by a software sequence (an access to the SCISR register followed by a read to the
5 NE SCIDR register).
0: No noise is detected
1: Noise is detected
Note: This bit does not generate interrupt as it appears at the same time as the
RDREF bit which itself generates an interrupt.
Framing error
This bit is set by hardware when a de-synchronization, excessive noise or a break
character is detected. It is cleared by a software sequence (an access to the SCISR
register followed by a read to the SCIDR register).
1 FE 0: No Framing error is detected
1: Framing error or break character is detected
Note: This bit does not generate interrupt as it appears at the same time as the
RDREF bit which itself generates an interrupt. If the word currently being transferred
causes both frame error and overrun error, it will be transferred and only the OR bit
will be set.
Parity error
This bit is set by hardware when a parity error occurs in receiver mode. It is cleared
0 PE by a software sequence (a read to the status register followed by an access to the
SCIDR data register). An interrupt is generated if PIE = 1 in the SCICR1 register.
0: No parity error
1: Parity error
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Instruction set

ST72321xx-Auto

18.2.1

182/243

Table 102. Instruction groups (continued)
Group Instructions
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 opcodes.

In order to extend the number of available opcodes for an 8-bit CPU (256 opcodes), three
different prebyte opcodes are defined. These prebytes modify the meaning of the instruction

they precede.

The whole instruction becomes:

PC-2
PC -1
PC

PC + 1

End of previous instruction
Prebyte
Opcode

Additional word (0 to 2) according to the number of bytes required to
compute the effective address

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

PIX 92

PIY 91

Replace an X based instruction using immediate, direct, indexed, or
inherent addressing mode by a Y one.

Replace an instruction using direct, direct bit, or direct relative
addressing mode to an instruction using the corresponding indirect
addressing mode.

It also changes an instruction using X indexed addressing mode to an
instruction using indirect X indexed addressing mode.

Replace an instruction using X indirect indexed addressing mode by a Y
one.
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ST72321xx-Auto Electrical characteristics

Figure 84. Typical Vo at Vpp =5V (standard) Figure 85. Typical Vo at Vpp = 5V (high-sink)
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Figure 86. Typical Vo at Vpp =5V
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Electrical characteristics

ST72321xx-Auto

Figure 87. Typical Vo versus Vpp (standard)
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19.10
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Figure 92. Two typical applications with ICCSEL/Vpp pin{!)
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ST72XXX

PROGRAMMING l>;‘
TOOL

10kQ

ST72XXX

1. When ICC mode is not required by the application, the ICCSEL/Vpp pin must be tied to Vgg.

Timer peripheral characteristics

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

Refer to Section 19.8: I/O port pin characteristics for more details on the input/output
alternate function characteristics (such as output compare, input capture, external clock, or
PWM output).

Table 130. 8-bit PWM-ART auto-reload timer characteristics

Symbol Parameter Conditions Min Typ Max | Unit
1 tcpu
tres(pwiv) | PWM resolution time
fCPU =8 MHz 125 ns
fext | ART external clock frequency
0 fcpu/2 MHz
fowm | PWM repetition rate
Respywm | PWM resolution 8 bit
vV, PWM/DAC output step voltage Vop =5V, 20 mv
03 Resolution = 8 bits
Table 131. 16-bit timer characteristics
Symbol Parameter Conditions Min Typ Max | Unit
twacap)in | Input capture pulse time 1 tcpu
2 tcpu
tres(Pwi) | PWM resolution time
fopu =8 MHz 250 ns
fext | Timer external clock frequency
0 fcpu/4 MHz
fowm | PWM repetition rate
Respwm | PWM resolution 16 bit
Doc ID 13829 Rev 1 [S7i




ST72321xx-Auto Electrical characteristics

Figure 95. SPI master timing diagram(!)
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1. Measurement points are done at CMOS levels: 0.3xVpp and 0.7xVpp.

2. When no communication is on-going the data output line of the SPI (MOSI in master mode, MISO in slave mode) has its
alternate function capability released. In this case, the pin status depends of the I/O port configuration.
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ST72321xx-Auto
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220/243

Package characteristics

Figure 102. 64-pin (14x14) low profile quad flat package outline
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Table 137. 64-pin (14x14) low profile quad flat package mechanical data
mm inches
Dimension
Min Typ Max Min Typ Max
A 1.600 0.0630
Al 0.050 0.150 0.0020 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.300 0.370 0.450 0.0118 0.0146 0.0177
0.090 0.200 0.0035 0.0079
D 16.000 0.6299
D1 14.000 0.5512
E 16.000 0.6299
E1 14.000 0.5512
e 0.800 0.0315
0 0° 3.5° 7° 0° 3.5° 7°
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 1.000 0.0394
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Table 142. Option byte 1 bit description

Bit Name Function

Package selection bit 1

OPT7 PKG1 This option bit, with the PKGO bit, selects the package (see Table 143:
Package selection (OPT7)).

RESET clock cycle selection

This option bit selects the number of CPU cycles applied during the
OPT6 RSTC RESET phase and when exiting Halt mode. For resonator oscillators,
it is advised to select 4096 due to the long crystal stabilization time.
0: Reset phase with 4096 CPU cycles

1: Reset phase with 256 CPU cycles

Oscillator type

These option bits select the ST7 main clock source type.
OPT5:4| OSCTYPE[1:0] 00: Clock source = Resonator oscillator

01: Reserved

10: Clock source = Internal RC oscillator

11: Clock source = External source

Oscillator range

When the resonator oscillator type is selected, these option bits select
the resonator oscillator current source corresponding to the frequency
range of the resonator used. Otherwise, these bits are used to select
OPT3:1| OSCRANGE[2:0]| the normal operating frequency range.

000: Typ. frequency range = LP (1 ~ 2 MHz)

001: Typ. frequency range = MP (2 ~ 4 MHz)

010: Typ. frequency range = MS (4 ~ 8 MHz)

011: Typ. frequency range = HS (8 ~ 16 MHz)

PLL activation

This option bit activates the PLL which allows multiplication by two of
the main input clock frequency. The PLL must not be used with the
internal RC oscillator or with external clock source. The PLL is
guaranteed only with an input frequency between 2 and 4 MHz.

0: PLL x2 enabled

1: PLL x2 disabled

Caution: The PLL can be enabled only if the OSCRANGE (OPT3:1) bits
are configured to “MP 2 ~ 4 MHZz". Otherwise, the device functionality is
not guaranteed.

OPTO PLLOFF

Table 143. Package selection (OPT7)

Version Selected package PKG1 PKGO
(AR LQFP64 1 0
J LQFP44 0 0
Note: On the chip, each I/O port has up to 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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Figure 107. ST72321xxx-Auto ROM commercial product structure

Example: ST72 321 T A /xxx X S

Product class
ST72 microcontroller

321 = 321sub-family

Package type
T =LQFP

Temperature range
A=-40°Cto85°C
C=-40°Cto125°C

Code name

Defined by
STMicroelectronics.
Denotes ROM code, pinout
and program memory size.

Tape and Reel conditioning options (left blank if Tray) —

TR or R = Pin 1 left-oriented
TX or X = Pin 1 right-oriented (EIA 481-C compliant)

ECOPACKI/Fab code
Blank or E = Lead-free ECOPACK® Phoenix Fab
S = Lead-free ECOPACK® Catania Fab
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21.3

21.3.1

21.3.2

21.3.3

21.3.4

Development tools

Introduction

Development tools for the ST7 microcontrollers include a complete range of hardware
systems and software tools from STMicroelectronics and third-party tool suppliers. The
range of tools includes solutions to help you evaluate microcontroller peripherals, develop
and debug your application, and program your microcontrollers.

Evaluation tools and starter kits

ST offers complete, affordable starter kits and full-featured evaluation boards that allow you
to evaluate microcontroller features and quickly start developing ST7 applications. Starter
kits are complete, affordable hardware/software tool packages that include features and
samples to help you quickly start developing your application. ST evaluation boards are
open-design, embedded systems, which are developed and documented to serve as
references for your application design. They include sample application software to help you
demonstrate, learn about and implement your ST7’s features.

Development and debugging tools

Application development for ST7 is supported by fully optimizing C Compilers and the ST7
Assembler-Linker toolchain, which are all seamlessly integrated in the ST7 integrated
development environments in order to facilitate the debugging and fine-tuning of your
application. The Cosmic C Compiler is available in a free version that outputs up to

16 Kbytes of code.

The range of hardware tools includes cost effective ST7-DVP3 series emulators. These
tools are supported by the ST7 Toolset from STMicroelectronics, which includes the STVD7
integrated development environment (IDE) with high-level language debugger, editor,
project manager and integrated programming interface.

Programming tools

During the development cycle, the ST7-DVP3 and ST7-EMUS series emulators and the
RLink provide in-circuit programming capability for programming the Flash microcontroller
on your application board.

ST also provides a low-cost dedicated in-circuit programmer, the ST7-STICK, as well as
ST7 socket boards which provide all the sockets required for programming any of the
devices in a specific ST7 subfamily on a platform that can be used with any tool with in-
circuit programming capability for ST7.

For production programming of ST7 devices, ST’s third-party tool partners also provide a
complete range of gang and automated programming solutions, which are ready to integrate
into your production environment.

For additional ordering codes for spare parts, accessories and tools available for the ST7
(including from third party manufacturers), refer to the online product selector at
www.st.com/mcu.
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; check for falling edge
cp A, #$02

jrne OUT
TNZ Y
jrne OUT
LD A,#s$01
LD sema, A
; set the semaphore to 'l' if edge is detected
RIM
; reset the interrupt mask
LD A, sema
; check the semaphore status
CP A,#s01
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
.extl_rt
; entry to interrupt routine
1D A, #$00

LD sema, A

IRET
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