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They are called "embedded" because they are embedded
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rather than serving as standalone computers.
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Applications of "Embedded -
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Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
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ST72324Lxx
6 SUPPLY, RESET AND CLOCK MANAGEMENT
The device includes a range of utility features for 
securing the application in critical situations (for 
example in case of a power brown-out), and re-
ducing the number of external components. An 
overview is shown in Figure 11.

For more details, refer to dedicated parametric 
section.

Main features
■ Optional PLL for multiplying the frequency by 2 

(not to be used with internal RC oscillator)
■ Reset Sequence Manager (RSM)
■ Multi-Oscillator Clock Management (MO)

– 5 Crystal/Ceramic resonator oscillators
– 1 Internal RC oscillator

6.1 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 fOSC2 of 4 to 8 
MHz. The PLL is enabled by option byte. If the PLL 
is disabled, then fOSC2 = fOSC/2. 

Caution: The PLL is not recommended for appli-
cations where timing accuracy is required. See 
Section 6.1 on page 23.

Caution: The PLL must not be used with the inter-
nal RC oscillator. 

Figure 11. Clock, Reset and Supply Block Diagram
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ST72324Lxx
POWER SAVING MODES (Cont’d)

8.4 ACTIVE-HALT AND HALT MODES

ACTIVE-HALT and HALT modes are the two low-
est power consumption modes of the MCU. They 
are both entered by executing the ‘HALT’ instruc-
tion. The decision to enter either in ACTIVE-HALT 
or HALT mode is given by the MCC/RTC interrupt 
enable flag (OIE bit in MCCSR register). 

8.4.1 ACTIVE-HALT MODE
ACTIVE-HALT mode is the lowest power con-
sumption mode of the MCU with a real time clock 
available. It is entered by executing the ‘HALT’ in-
struction when the OIE bit of the Main Clock Con-
troller Status register (MCCSR) is set (see Section 
10.2 on page 50 for more details on the MCCSR 
register).

The MCU can exit ACTIVE-HALT mode on recep-
tion of either an MCC/RTC interrupt, a specific in-
terrupt (see Table 9, “Interrupt Mapping,” on 
page 31) or a RESET. When exiting ACTIVE-
HALT mode by means of an interrupt, no 256 or 
4096 CPU cycle delay occurs. The CPU resumes 
operation by servicing the interrupt or by fetching 
the reset vector which woke it up (see Figure 23).
When entering ACTIVE-HALT mode, the I[1:0] bits 
in the CC register are forced to ‘10b’ to enable in-
terrupts. Therefore, if an interrupt is pending, the 
MCU wakes up immediately.

In ACTIVE-HALT mode, only the main oscillator 
and its associated counter (MCC/RTC) are run-
ning to keep a wake-up time base. All other periph-
erals are not clocked except those which get their 
clock supply from another clock generator (such 
as external or auxiliary oscillator).

The safeguard against staying locked in ACTIVE-
HALT mode is provided by the oscillator interrupt.

Note: As soon as the interrupt capability of one of 
the oscillators is selected (MCCSR.OIE bit set), 
entering ACTIVE-HALT mode while the Watchdog 
is active does not generate a RESET. 
This means that the device cannot spend more 
than a defined delay in this power saving mode.

CAUTION: When exiting ACTIVE-HALT mode fol-
lowing an interrupt, OIE bit of MCCSR register 
must not be cleared before tDELAY after the inter-
rupt occurs (tDELAY = 256 or 4096 tCPU delay de-

pending on option byte). Otherwise, the ST7 en-
ters HALT mode for the remaining tDELAY period.

Figure 22. ACTIVE-HALT Timing Overview

Figure 23. ACTIVE-HALT Mode Flow-chart

Notes:
1. This delay occurs only if the MCU exits ACTIVE-
HALT mode by means of a RESET. 
2. Peripheral clocked with an external clock source 
can still be active. 
3. Only the MCC/RTC interrupt and some specific 
interrupts can exit the MCU from ACTIVE-HALT 
mode (such as external interrupt). Refer to 
Table 9, “Interrupt Mapping,” on page 31 for more 
details. 
4. Before servicing an interrupt, the CC register is 
pushed on the stack. The I[1:0] bits of the CC reg-
ister are set to the current software priority level of 
the interrupt routine and restored when the CC 
register is popped.
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ST72324Lxx
I/O PORTS (Cont’d)

Table 12. I/O Port Configurations 

Notes:
1. When the I/O port is in input configuration and the associated alternate function is enabled as an output, 

reading the DR register will read the alternate function output status.
2. When the I/O port is in output configuration and the associated alternate function is enabled as an input, 

the alternate function reads the pin status given by the DR register content.
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ST72324Lxx
WATCHDOG TIMER (Cont’d)

10.1.4 How to Program the Watchdog Timeout
Figure 29 shows the linear relationship between 
the 6-bit value to be loaded in the Watchdog Coun-
ter (CNT) and the resulting timeout duration in mil-
liseconds. This can be used for a quick calculation 
without taking the timing variations into account. If 

more precision is needed, use the formulae in Fig-
ure 30. 

Caution: When writing to the WDGCR register, al-
ways write 1 in the T6 bit to avoid generating an 
immediate reset. 

Figure 29. Approximate Timeout Duration
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ST72324Lxx
10.2 MAIN CLOCK CONTROLLER WITH REAL TIME CLOCK AND BEEPER (MCC/RTC)

The Main Clock Controller consists of three differ-
ent functions:
■ a programmable CPU clock prescaler
■ a clock-out signal to supply external devices
■ a real time clock timer with interrupt capability

Each function can be used independently and si-
multaneously.
10.2.1 Programmable CPU Clock Prescaler
The programmable CPU clock prescaler supplies 
the clock for the ST7 CPU and its internal periph-
erals. It manages SLOW power saving mode (See 
Section 8.2 SLOW MODE for more details). 

The prescaler selects the fCPU main clock frequen-
cy and is controlled by three bits in the MCCSR 
register: CP[1:0] and SMS.
10.2.2 Clock-out Capability
The clock-out capability is an alternate function of 
an I/O port pin that outputs a fOSC2 clock to drive 

external devices. It is controlled by the MCO bit in 
the MCCSR register. 
CAUTION: When selected, the clock out pin sus-
pends the clock during ACTIVE-HALT mode.
10.2.3 Real Time Clock Timer (RTC)
The counter of the real time clock timer allows an 
interrupt to be generated based on an accurate 
real time clock. Four different time bases depend-
ing directly on fOSC2 are available. The whole 
functionality is controlled by four bits of the MCC-
SR register: TB[1:0], OIE and OIF.

When the RTC interrupt is enabled (OIE bit set), 
the ST7 enters ACTIVE-HALT mode when the 
HALT instruction is executed. See Section 8.4 AC-
TIVE-HALT AND HALT MODES for more details.
10.2.4 Beeper
The beep function is controlled by the MCCBCR 
register. It can output three selectable frequencies 
on the BEEP pin (I/O port alternate function). 

Figure 31. Main Clock Controller (MCC/RTC) Block Diagram
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ST72324Lxx
10.3 16-BIT TIMER

10.3.1 Introduction
The timer consists of a 16-bit free-running counter 
driven by a programmable prescaler.

It may be used for a variety of purposes, including 
pulse length measurement of up to two input sig-
nals (input capture) or generation of up to two out-
put waveforms (output compare and PWM).

Pulse lengths and waveform periods can be mod-
ulated from a few microseconds to several milli-
seconds using the timer prescaler and the CPU 
clock prescaler.

Some ST7 devices have two on-chip 16-bit timers. 
They are completely independent, and do not 
share any resources. They are synchronized after 
a MCU reset as long as the timer clock frequen-
cies are not modified.

This description covers one or two 16-bit timers. In 
ST7 devices with two timers, register names are 
prefixed with TA (Timer A) or TB (Timer B). 

10.3.2 Main Features
■ Programmable prescaler: fCPU divided by 2, 4 or 8.
■ Overflow status flag and maskable interrupt
■ External clock input (must be at least 4 times 

slower than the CPU clock speed) with the choice 
of active edge

■ 1 or 2 Output Compare functions each with:

– 2 dedicated 16-bit registers

– 2 dedicated programmable signals

– 2 dedicated status flags

– 1 dedicated maskable interrupt
■ 1 or 2 Input Capture functions each with:

– 2 dedicated 16-bit registers

– 2 dedicated active edge selection signals

– 2 dedicated status flags

– 1 dedicated maskable interrupt
■ Pulse width modulation mode (PWM)
■ One pulse mode 
■ Reduced Power Mode
■ 5 alternate functions on I/O ports (ICAP1, ICAP2, 

OCMP1, OCMP2, EXTCLK)*

The Block Diagram is shown in Figure 32.

*Note: Some timer pins may not be available (not 
bonded) in some ST7 devices. Refer to the device 
pin out description. 

When reading an input signal on a non-bonded 
pin, the value will always be ‘1’.

10.3.3 Functional Description
10.3.3.1 Counter
The main block of the Programmable Timer is a 
16-bit free running upcounter and its associated 
16-bit registers. The 16-bit registers are made up 
of two 8-bit registers called high & low.

Counter Register (CR):

– Counter High Register (CHR) is the most sig-
nificant byte (MS Byte).

– Counter Low Register (CLR) is the least sig-
nificant byte (LS Byte).

Alternate Counter Register (ACR)
– Alternate Counter High Register (ACHR) is 

the most significant byte (MS Byte).
– Alternate Counter Low Register (ACLR) is the 

least significant byte (LS Byte).
These two read-only 16-bit registers contain the 
same value but with the difference that reading the 
ACLR register does not clear the TOF bit (Timer 
overflow flag), located in the Status register, (SR), 
(see note at the end of paragraph titled 16-bit read 
sequence).

Writing in the CLR register or ACLR register resets 
the free running counter to the FFFCh value. 
Both counters have a reset value of FFFCh (this is 
the only value which is reloaded in the 16-bit tim-
er). The reset value of both counters is also 
FFFCh in One Pulse mode and PWM mode.

The timer clock depends on the clock control bits 
of the CR2 register, as illustrated in Table 17 Clock 
Control Bits. The value in the counter register re-
peats every 131072, 262144 or 524288 CPU clock 
cycles depending on the CC[1:0] bits. 
The timer frequency can be fCPU/2, fCPU/4, fCPU/8 
or an external frequency.

Caution: In Flash devices, Timer A functionality 
has the following restrictions:

– TAOC2HR and TAOC2LR registers are write 
only

– Input Capture 2 is not implemented

– The corresponding interrupts cannot be used 
(ICF2, OCF2 forced by hardware to zero)
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ST72324Lxx
16-BIT TIMER (Cont’d)

10.3.3.3 Input Capture
In this section, the index, i, may be 1 or 2 because 
there are 2 input capture functions in the 16-bit 
timer.

The two 16-bit input capture registers (IC1R and 
IC2R) are used to latch the value of the free run-
ning counter after a transition is detected on the 
ICAPi pin (see figure 5).

ICiR register is a read-only register.

The active transition is software programmable 
through the IEDGi bit of Control Registers (CRi). 

Timing resolution is one count of the free running 
counter: (fCPU/CC[1:0]).

Procedure:
To use the input capture function select the follow-
ing in the CR2 register:

– Select the timer clock (CC[1:0]) (see Table 17 
Clock Control Bits).

– Select the edge of the active transition on the 
ICAP2 pin with the IEDG2 bit (the ICAP2 pin 
must be configured as floating input or input with 
pull-up without interrupt if this configuration is 
available).

And select the following in the CR1 register:

– Set the ICIE bit to generate an interrupt after an 
input capture coming from either the ICAP1 pin 
or the ICAP2 pin

– Select the edge of the active transition on the 
ICAP1 pin with the IEDG1 bit (the ICAP1pin must 
be configured as floating input or input with pull-
up without interrupt if this configuration is availa-
ble).

When an input capture occurs:

– ICFi bit is set.

– The ICiR register contains the value of the free 
running counter on the active transition on the 
ICAPi pin (see Figure 37).

– A timer interrupt is generated if the ICIE bit is set 
and the I bit is cleared in the CC register. Other-
wise, the interrupt remains pending until both 
conditions become true.

Clearing the Input Capture interrupt request (i.e. 
clearing the ICFi bit) is done in two steps:

1. Reading the SR register while the ICFi bit is set. 

2. An access (read or write) to the ICiLR register.

Notes: 
1. After reading the ICiHR register, transfer of 

input capture data is inhibited and ICFi will 
never be set until the ICiLR register is also 
read. 

2. The ICiR register contains the free running 
counter value which corresponds to the most 
recent input capture.

3. The 2 input capture functions can be used 
together even if the timer also uses the 2 output 
compare functions.

4. In One pulse Mode and PWM mode only Input 
Capture 2 can be used.

5. The alternate inputs (ICAP1 & ICAP2) are 
always directly connected to the timer. So any 
transitions on these pins activates the input 
capture function. 
Moreover if one of the ICAPi pins is configured 
as an input and the second one as an output, 
an interrupt can be generated if the user tog-
gles the output pin and if the ICIE bit is set. 
This can be avoided if the input capture func-
tion i is disabled by reading the ICiHR (see note 
1).

6. The TOF bit can be used with interrupt genera-
tion in order to measure events that go beyond 
the timer range (FFFFh).

7. In Flash devices, the ICAP2 registers 
(TAIC2HR, TAIC2LR) are not available on 
Timer A. The corresponding interrupts cannot 
be used (ICF2 is forced by hardware to 0).

MS Byte LS Byte
ICiR ICiHR ICiLR
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16-BIT TIMER (Cont’d)

OUTPUT COMPARE 2 HIGH REGISTER 
(OC2HR)
Read/Write 
Reset Value: 1000 0000 (80h)

This is an 8-bit register that contains the high part 
of the value to be compared to the CHR register.

Note: In Flash devices, the Timer A OC2HR regis-
ter is write-only.

OUTPUT COMPARE 2 LOW REGISTER 
(OC2LR)
Read/Write 
Reset Value: 0000 0000 (00h)

This is an 8-bit register that contains the low part of 
the value to be compared to the CLR register. 

Note: In Flash devices, the Timer A OC2LR regis-
ter is write-only.

COUNTER HIGH REGISTER (CHR)
Read Only 
Reset Value: 1111 1111 (FFh)

This is an 8-bit register that contains the high part 
of the counter value.

COUNTER LOW REGISTER (CLR)
Read Only 
Reset Value: 1111 1100 (FCh)

This is an 8-bit register that contains the low part of 
the counter value. A write to this register resets the 
counter. An access to this register after accessing 
the CSR register clears the TOF bit.

7 0

MSB LSB

7 0

MSB LSB

7 0

MSB LSB

7 0

MSB LSB
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SERIAL PERIPHERAL INTERFACE (Cont’d)

10.4.3.2 Slave Select Management
As an alternative to using the SS pin to control the 
Slave Select signal, the application can choose to 
manage the Slave Select signal by software. This 
is configured by the SSM bit in the SPICSR regis-
ter (see Figure 46)

In software management, the external SS pin is 
free for other application uses and the internal SS
signal level is driven by writing to the SSI bit in the 
SPICSR register.

In Master mode:
– SS internal must be held high continuously

In Slave Mode:
There are two cases depending on the data/clock 
timing relationship (see Figure 45):

If CPHA=1 (data latched on 2nd clock edge): 
– SS internal must be held low during the entire 

transmission. This implies that in single slave 
applications the SS pin either can be tied to 
VSS, or made free for standard I/O by manag-
ing the SS function by software (SSM= 1 and 
SSI=0 in the in the SPICSR register)

If CPHA=0 (data latched on 1st clock edge): 
– SS internal must be held low during byte 

transmission and pulled high between each 
byte to allow the slave to write to the shift reg-
ister. If SS is not pulled high, a Write Collision 
error will occur when the slave writes to the 
shift register (see Section 10.4.5.3).

Figure 45. Generic SS Timing Diagram

Figure 46. Hardware/Software Slave Select Management

MOSI/MISO

Master SS

Slave SS
(if CPHA=0)

Slave SS
(if CPHA=1)

Byte 1 Byte 2 Byte 3

1

0

SS internal

SSM bit

SSI bit

SS external pin
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SERIAL PERIPHERAL INTERFACE (Cont’d)

10.4.5 Error Flags
10.4.5.1 Master Mode Fault (MODF)
Master mode fault occurs when the master device 
has its SS pin pulled low. 

When a Master mode fault occurs:

– The MODF bit is set and an SPI interrupt re-
quest is generated if the SPIE bit is set.

– The SPE bit is reset. This blocks all output 
from the device and disables the SPI periph-
eral.

– The MSTR bit is reset, thus forcing the device 
into slave mode.

Clearing the MODF bit is done through a software 
sequence:

1. A read access to the SPICSR register while the 
MODF bit is set.

2. A write to the SPICR register.

Notes: To avoid any conflicts in an application 
with multiple slaves, the SS pin must be pulled 
high during the MODF bit clearing sequence. The 
SPE and MSTR bits may be restored to their orig-
inal state during or after this clearing sequence. 

Hardware does not allow the user to set the SPE 
and MSTR bits while the MODF bit is set except in 
the MODF bit clearing sequence.

10.4.5.2 Overrun Condition (OVR)
An overrun condition occurs, when the master de-
vice has sent a data byte and the slave device has 

not cleared the SPIF bit issued from the previously 
transmitted byte.

When an Overrun occurs:

– The OVR bit is set and an interrupt request is 
generated if the SPIE bit is set.

In this case, the receiver buffer contains the byte 
sent after the SPIF bit was last cleared. A read to 
the SPIDR register returns this byte. All other 
bytes are lost.

The OVR bit is cleared by reading the SPICSR 
register.

10.4.5.3 Write Collision Error (WCOL)
A write collision occurs when the software tries to 
write to the SPIDR register while a data transfer is 
taking place with an external device. When this 
happens, the transfer continues uninterrupted; 
and the software write will be unsuccessful. 

Write collisions can occur both in master and slave 
mode. See also Section 10.4.3.2 Slave Select 
Management.

Note: a "read collision" will never occur since the 
received data byte is placed in a buffer in which 
access is always synchronous with the MCU oper-
ation.

The WCOL bit in the SPICSR register is set if a 
write collision occurs.

No SPI interrupt is generated when the WCOL bit 
is set (the WCOL bit is a status flag only).

Clearing the WCOL bit is done through a software 
sequence (see Figure 48).

Figure 48. Clearing the WCOL bit (Write Collision Flag) Software Sequence

Clearing sequence after SPIF = 1 (end of a data byte transfer)

1st Step
Read SPICSR

Read SPIDR2nd Step SPIF =0
WCOL=0

Clearing sequence before SPIF = 1 (during a data byte transfer)

1st Step

2nd Step WCOL=0

Read SPICSR

Read SPIDR

Note: Writing to the SPIDR regis-
ter instead of reading it does not 
reset the WCOL bit

RESULT

RESULT
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SERIAL PERIPHERAL INTERFACE (Cont’d)

10.4.8 Register Description
CONTROL REGISTER (SPICR)
Read/Write

Reset Value: 0000 xxxx (0xh)

Bit 7 = SPIE Serial Peripheral Interrupt Enable. 
This bit is set and cleared by software.
0: Interrupt is inhibited
1: An SPI interrupt is generated whenever 

SPIF=1, MODF=1 or OVR=1 in the SPICSR 
register 

Bit 6 = SPE Serial Peripheral Output Enable. 
This bit is set and cleared by software. It is also 
cleared by hardware when, in master mode, SS=0 
(see Section 10.4.5.1 Master Mode Fault 
(MODF)). The SPE bit is cleared by reset, so the 
SPI peripheral is not initially connected to the ex-
ternal pins.
0: I/O pins free for general purpose I/O
1: SPI I/O pin alternate functions enabled

Bit 5 = SPR2 Divider Enable. 
This bit is set and cleared by software and is 
cleared by reset. It is used with the SPR[1:0] bits to 
set the baud rate. Refer to Table 19 SPI Master 
mode SCK Frequency.
0: Divider by 2 enabled
1: Divider by 2 disabled

Note: This bit has no effect in slave mode.

Bit 4 = MSTR Master Mode. 
This bit is set and cleared by software. It is also 
cleared by hardware when, in master mode, SS=0 
(see Section 10.4.5.1 Master Mode Fault 
(MODF)).
0: Slave mode
1: Master mode. The function of the SCK pin 

changes from an input to an output and the func-
tions of the MISO and MOSI pins are reversed.

Bit 3 = CPOL Clock Polarity. 
This bit is set and cleared by software. This bit de-
termines the idle state of the serial Clock. The 
CPOL bit affects both the master and slave 
modes. 
0: SCK pin has a low level idle state 
1: SCK pin has a high level idle state 

Note: If CPOL is changed at the communication 
byte boundaries, the SPI must be disabled by re-
setting the SPE bit.

Bit 2 = CPHA Clock Phase.
This bit is set and cleared by software.
0: The first clock transition is the first data capture 

edge.
1: The second clock transition is the first capture 

edge. 

Note: The slave must have the same CPOL and 
CPHA settings as the master. 

Bits 1:0 = SPR[1:0] Serial Clock Frequency.  
These bits are set and cleared by software. Used 
with the SPR2 bit, they select the baud rate of the 
SPI serial clock SCK output by the SPI in master 
mode. 

Note: These 2 bits have no effect in slave mode. 

Table 19. SPI Master mode SCK Frequency

7 0

SPIE SPE SPR2 MSTR CPOL CPHA SPR1 SPR0

Serial Clock SPR2 SPR1 SPR0

fCPU/4 1 0 0

fCPU/8 0 0 0

fCPU/16 0 0 1

fCPU/32 1 1 0

fCPU/64 0 1 0

fCPU/128 0 1 1
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SERIAL COMMUNICATIONS INTERFACE (Cont’d)

Figure 52. SCI Baud Rate and Extended Prescaler Block Diagram
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10.6 10-BIT A/D CONVERTER (ADC)

10.6.1 Introduction
The on-chip Analog to Digital Converter (ADC) pe-
ripheral is a 10-bit, successive approximation con-
verter with internal sample and hold circuitry. This 
peripheral has up to 16 multiplexed analog input 
channels (refer to device pin out description) that 
allow the peripheral to convert the analog voltage 
levels from up to 16 different sources.

The result of the conversion is stored in a 10-bit 
Data Register. The A/D converter is controlled 
through a Control/Status Register.

10.6.2 Main Features
■ 10-bit conversion
■ Up to 16 channels with multiplexed input
■ Linear successive approximation
■ Data register (DR) which contains the results
■ Conversion complete status flag
■ On/off bit (to reduce consumption)

The block diagram is shown in Figure 54.

Figure 54. ADC Block Diagram

CH2 CH1EOC SPEEDADON 0 CH0 ADCCSR
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fCPU
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0

1
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11 INSTRUCTION SET 

11.1 CPU ADDRESSING MODES

The CPU features 17 different addressing modes 
which can be classified in seven main groups:

The CPU Instruction set is designed to minimize 
the number of bytes required per instruction: To do 

so, most of the addressing modes may be subdi-
vided in two submodes called long and short:

– Long addressing mode is more powerful be-
cause it can use the full 64 Kbyte address space, 
however it uses more bytes and more CPU cy-
cles.

– Short addressing mode is less powerful because 
it can generally only access page zero (0000h - 
00FFh range), but the instruction size is more 
compact, and faster. All memory to memory in-
structions use short addressing modes only 
(CLR, CPL, NEG, BSET, BRES, BTJT, BTJF, 
INC, DEC, RLC, RRC, SLL, SRL, SRA, SWAP)

The ST7 Assembler optimizes the use of long and 
short addressing modes. 

Table 25. CPU Addressing Mode Overview

Addressing Mode Example

Inherent nop

Immediate ld   A,#$55

Direct ld   A,$55

Indexed ld   A,($55,X)

Indirect ld   A,([$55],X)

Relative jrne loop

Bit operation bset    byte,#5

Mode Syntax Destination
Pointer 

Address
(Hex.)

Pointer Size
(Hex.)

Length
(Bytes)

Inherent nop + 0

Immediate ld A,#$55 + 1

Short Direct ld A,$10 00..FF + 1

Long Direct ld A,$1000 0000..FFFF + 2

No Offset Direct Indexed ld A,(X) 00..FF + 0

Short Direct Indexed ld A,($10,X) 00..1FE + 1

Long Direct Indexed ld A,($1000,X) 0000..FFFF + 2

Short Indirect ld A,[$10] 00..FF 00..FF byte + 2

Long Indirect ld A,[$10.w] 0000..FFFF 00..FF word + 2

Short Indirect Indexed ld A,([$10],X) 00..1FE 00..FF byte + 2

Long Indirect Indexed ld A,([$10.w],X) 0000..FFFF 00..FF word + 2

Relative Direct jrne loop PC+/-127 + 1

Relative Indirect jrne [$10] PC+/-127 00..FF byte + 2

Bit Direct bset $10,#7 00..FF + 1

Bit Indirect bset [$10],#7 00..FF 00..FF byte + 2

Bit Direct Relative btjt $10,#7,skip 00..FF + 2

Bit Indirect Relative btjt [$10],#7,skip 00..FF 00..FF byte + 3
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CLOCK CHARACTERISTICS (Cont’d)

12.5.4 RC Oscillators 

Note 1: To reduce disturbance to the RC oscilla-
tor, it is recommended to place decoupling capac-
itors between VDD and VSS as shown in Figure 81

Note 2: fCPU = fOSC(RCINT)/2. The PLL must be dis-
abled if the internal RC clock source is used.

Symbol Parameter Conditions Min Typ Max Unit

fOSC (RCINT) Internal RC oscillator frequency TA=25°C, VDD=3V 2 3.5 5.6 MHz
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12.7 EMC CHARACTERISTICS

Susceptibility tests are performed on a sample ba-
sis during product characterization.

12.7.1 Functional EMS (Electro Magnetic 
Susceptibility)
Based on a simple running application on the 
product (toggling 2 LEDs through I/O ports), the 
product is stressed by two electro magnetic events 
until a failure occurs (indicated by the LEDs).
■ ESD: Electro-Static Discharge (positive and 

negative) is applied on all pins of the device until 
a functional disturbance occurs. This test 
conforms with the IEC 1000-4-2 standard.

■ FTB: A Burst of Fast Transient voltage (positive 
and negative) is applied to VDD and VSS through 
a 100pF capacitor, until a functional disturbance 
occurs. This test conforms with the IEC 1000-4-
4 standard.

A device reset allows normal operations to be re-
sumed. The test results are given in the table be-
low based on the EMS levels and classes defined 
in application note AN1709.

12.7.1.1 Designing hardened software to avoid 
noise problems
EMC characterization and optimization are per-
formed at component level with a typical applica-

tion environment and simplified MCU software. It 
should be noted that good EMC performance is 
highly dependent on the user application and the 
software in particular.

Therefore it is recommended that the user applies 
EMC software optimization and prequalification 
tests in relation with the EMC level requested for 
his application.

Software recommendations:
The software flowchart must include the manage-
ment of runaway conditions such as:

– Corrupted program counter

– Unexpected reset

– Critical Data corruption (control registers...)

Prequalification trials:
Most of the common failures (unexpected reset 
and program counter corruption) can be repro-
duced by manually forcing a low state on the RE-
SET pin or the Oscillator pins for 1 second.

To complete these trials, ESD stress can be ap-
plied directly on the device, over the range of 
specification values. When unexpected behaviour 
is detected, the software can be hardened to pre-
vent unrecoverable errors occurring (see applica-
tion note AN1015).

Symbol Parameter Conditions
Level/Class

Flash ROM

VFESD
Voltage limits to be applied on any I/O 
pin to induce a functional disturbance

VDD=3.3V, TA=+25°C, fOSC=8MHz 
conforms to IEC 1000-4-2

3B 4B

VFFTB

Fast transient voltage burst limits to be 
applied through 100pF on VDD and VDD 
pins to induce a functional disturbance

VDD=3.3V, TA=+25°C, fOSC=8MHz 
conforms to IEC 1000-4-4

4A 4A
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Figure 81. Power Supply Filtering 
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14 DEVICE CONFIGURATION AND ORDERING INFORMATION
Each device is available for production in user pro-
grammable versions (FLASH) as well as in factory 
coded versions (ROM). ST72324BL devices are 
ROM versions. ST72P324L devices are Factory 
Advanced Service Technique ROM (FASTROM) 
versions: they are factory-programmed HDFlash 

devices. FLASH devices are shipped to customers 
with a default content (FFh), while ROM factory 
coded parts contain the code supplied by the cus-
tomer. This implies that FLASH devices have to be 
configured by the customer using the Option Bytes 
while the ROM devices are factory-configured.

14.1 FLASH OPTION BYTES 

The option bytes allows the hardware configura-
tion of the microcontroller to be selected. They 
have no address in the memory map and can be 
accessed only in programming mode (for example 
using a standard ST7 programming tool). The de-
fault content of the FLASH is fixed to FFh. To pro-
gram directly the FLASH devices using ICP, 
FLASH devices are shipped to customers with the 
internal RC clock source. In masked ROM devic-
es, the option bytes are fixed in hardware by the 
ROM code (see option list).

OPTION BYTE 0
OPT7= WDG HALT Watchdog reset on HALT 
This option bit determines if a RESET is generated 
when entering HALT mode while the Watchdog is 
active. 
0: No Reset generation when entering Halt mode 
1: Reset generation when entering Halt mode 

OPT6= WDG SW Hardware or software watchdog  
This option bit selects the watchdog type. 
0: Hardware (watchdog always enabled) 
1: Software (watchdog to be enabled by software) 

OPT5 = CSS Clock security system on/off 
Reserved in current silicon revision, must be kept 
at default value.

OPT4:3= VD[1:0] Voltage detection 
Reserved, must be kept at default value.

OPT2:1 = Reserved, must be kept at default value.

OPT0= FMP_R Flash memory read-out protection 
Read-out protection, when selected, provides a 
protection against Program Memory content ex-
traction and against write access to Flash memo-
ry. 

Erasing the option bytes when the FMP_R option 
is selected causes the whole user memory to be 
erased first, and the device can be reprogrammed. 
Refer to Section 7.3.1 on page 37 and the ST7 
Flash Programming Reference Manual for more 
details. 
0: Read-out protection enabled 
1: Read-out protection disabled

STATIC OPTION BYTE 0
7                                                                           0

STATIC OPTION BYTE 1
7                                                                           0

WDG

C
S

S

VD
R

es
er

ve
d

R
es

er
ve

d

F
M

P
_R

P
K

G
1

R
S

T
C

OSCTYPE OSCRANGE

P
LL

O
F

F

H
A

LT

S
W 1 0 1 0 2 1 0

Default 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1
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DEVICE CONFIGURATION AND ORDERING INFORMATION (Cont’d)

14.2 DEVICE ORDERING INFORMATION AND TRANSFER OF CUSTOMER CODE

ROM devices can be ordered in any combination 
of memory size and temperature range with the 
types given in Figure 87 and by completing the op-
tion list on the next page. Flash devices are avail-
able only in the types listed in Table 27.

ROM customer code is made up of the ROM con-
tents and the list of the selected options (if any). 
The ROM contents are to be sent with the S19 
hexadecimal file generated by the development 
tool. All unused bytes must be set to FFh.

Refer to application note AN1635 for information 
on the counter listing returned by ST after code 
has been transferred.

The STMicroelectronics Sales Organization will be 
pleased to provide detailed information on con-
tractual points.

Caution: The Readout Protection binary value is 
inverted between ROM and FLASH products. The 
option byte checksum will differ between ROM and 
FLASH.

Figure 87. ROM Factory Coded Device Types

DEVICE PACKAGE VERSION XXX/

Code name (defined by STMicroelectronics)
 
1= Standard 0 to +70 °C 
5= Standard -10 to +85 °C 
6= Standard -40 to +85 °C 

 
T= Plastic Low Profile Quad Flat Pack  
B= Plastic Dual in Line 
 
ST72324BLJ4, ST72324BLJ2 
ST72324BLK4, ST72324BLK2 
ST72324BLS4, ST72324BLS2
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