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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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6.2 MULTI-OSCILLATOR (MO)

The main clock of the ST7 can be generated by
four different source types coming from the multi-
oscillator block:
■ an external source
■ 5 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 3. Refer to the
electrical characteristics section for more details.

Caution: The OSC1 and/or OSC2 pins must not
be left unconnected. For the purposes of Failure
Mode and Effects Analysis, it should be noted that
if the OSC1 and/or OSC2 pins are left unconnect-
ed, the ST7 main oscillator may start and, in this
configuration, could generate an fOSC clock fre-
quency in excess of the allowed maximum
(>16MHz.), putting the ST7 in an unsafe/unde-
fined state. The product behaviour 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. 

Crystal/Ceramic Oscillators
This family of oscillators has the advantage of pro-
ducing a very accurate rate on the main clock of
the ST7. The selection within a list of 5 oscillators
with different frequency ranges has to be done by
option byte in order to reduce consumption (refer
to Section 15.1 on page 162 for more details on
the frequency ranges). In this mode of the multi-
oscillator, the resonator and the load capacitors
have to be placed as close as possible to the oscil-
lator pins in order to minimize output distortion and
start-up stabilization time. The loading capaci-
tance values must be adjusted according to the
selected oscillator.

These oscillators are not stopped during the
RESET phase to avoid losing time in the oscillator
start-up phase.

Internal RC Oscillator
This oscillator allows a low cost solution for the
main clock of the ST7 using only an internal resis-
tor and capacitor. Internal RC oscillator mode has
the drawback of a lower frequency accuracy and
should not be used in applications that require ac-
curate timing. 

In this mode, the two oscillator pins have to be tied
to ground.

Related documentation
AN1530: Accurate timebase for low cost ST7 ap-
plications with internal RC.

Table 3. ST7 Clock Sources 
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6.3 RESET SEQUENCE MANAGER (RSM)

6.3.1 Introduction
The reset sequence manager includes three RE-
SET sources as shown in Figure 12:
■ External RESET source pulse
■ Internal LVD RESET (Low Voltage Detection)
■ Internal WATCHDOG RESET

These sources act on the RESET pin and it is al-
ways kept low during the delay phase.

The RESET service routine vector is fixed at ad-
dresses FFFEh-FFFFh in the ST7 memory map.

The basic RESET sequence consists of 3 phases
as shown in Figure 11:
■ Active Phase depending on the RESET source
■ 4096 CPU clock cycle delay (selected by option

byte)
■ RESET vector fetch

The 4096 CPU clock cycle delay allows the oscil-
lator to stabilise and ensures that recovery has
taken place from the Reset state. The shorter or
longer clock cycle delay should be selected by op-
tion byte to correspond to the stabilization time of
the external oscillator used in the application. 

The RESET vector fetch phase duration is 2 clock
cycles.

Figure 11. RESET Sequence Phases

6.3.2 Asynchronous External RESET pin
The RESET pin is both an input and an open-drain
output with integrated RON weak pull-up resistor.
This pull-up has no fixed value but varies in ac-
cordance with the input voltage. It can be pulled
low by external circuitry to reset the device. See
Electrical Characteristic section for more details.

A RESET signal originating from an external
source must have a duration of at least th(RSTL)in in
order to be recognized (see Figure 13). This de-
tection is asynchronous and therefore the MCU
can enter reset state even in HALT mode.

Figure 12. Reset Block Diagram 
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SYSTEM INTEGRITY MANAGEMENT (Cont’d)

6.4.2 Auxiliary Voltage Detector (AVD)
The Voltage Detector function (AVD) is based on
an analog comparison between a VIT- and VIT+ ref-
erence value and the VDD main supply. The VIT-
reference value for falling voltage is lower than the
VIT+ reference value for rising voltage in order to
avoid parasitic detection (hysteresis).

The output of the AVD comparator is directly read-
able by the application software through a real
time status bit (VDF) in the SICSR register. This bit
is read only.
Caution: The AVD functions only if the LVD is en-
abled through the option byte.
6.4.2.1 Monitoring the VDD Main Supply
The AVD voltage threshold value is relative to the
selected LVD threshold configured by option byte
(see Section 15.1 on page 162). 

If the AVD interrupt is enabled, an interrupt is gen-
erated when the voltage crosses the VIT+(AVD) or
VIT-(AVD) threshold (AVDF bit toggles). 

In the case of a drop in voltage, the AVD interrupt
acts as an early warning, allowing software to shut
down safely before the LVD resets the microcon-
troller. See Figure 15.

The interrupt on the rising edge is used to inform
the application that the VDD warning state is over.

If the voltage rise time trv is less than 256 or 4096
CPU cycles (depending on the reset delay select-
ed by option byte), no AVD interrupt will be gener-
ated when VIT+(AVD) is reached.

If trv is greater than 256 or 4096 cycles then:

– If the AVD interrupt is enabled before the 
VIT+(AVD) threshold is reached, then 2 AVD inter-
rupts will be received: the first when the AVDIE 
bit is set, and the second when the threshold is 
reached.

– If the AVD interrupt is enabled after the VIT+(AVD) 
threshold is reached then only one AVD interrupt 
will occur.

Figure 15. Using the AVD to Monitor VDD 
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INTERRUPTS (Cont’d)

7.3 INTERRUPTS AND LOW POWER MODES

All interrupts allow the processor to exit the WAIT
low power mode. On the contrary, only external
and other specified interrupts allow the processor
to exit the HALT modes (see column “Exit from
HALT” in “Interrupt Mapping” table). When several
pending interrupts are present while exiting HALT
mode, the first one serviced can only be an inter-
rupt with exit from HALT mode capability and it is
selected through the same decision process
shown in Figure 17.

Note: If an interrupt, that is not able to Exit from
HALT mode, is pending with the highest priority
when exiting HALT mode, this interrupt is serviced
after the first one serviced.

7.4 CONCURRENT & NESTED MANAGEMENT

The following Figure 18 and Figure 19 show two
different interrupt management modes. The first is
called concurrent mode and does not allow an in-
terrupt to be interrupted, unlike the nested mode in
Figure 19. The interrupt hardware priority is given
in this order from the lowest to the highest: MAIN,
IT4, IT3, IT2, IT1, IT0. The software priority is giv-
en for each interrupt.

Warning: A stack overflow may occur without no-
tifying the software of the failure.

Note: TLI (Top Level Interrupt) is not available in
this product.

Related Documentation
AN1044: Multiple interrupt source management
for ST7 MCUs

Figure 18. Concurrent Interrupt Management 

Figure 19. Nested Interrupt Management 
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INTERRUPTS (Cont’d)

7.5 INTERRUPT REGISTER DESCRIPTION

CPU CC REGISTER INTERRUPT BITS
Read/Write

Reset Value: 111x 1010 (xAh)

Bit 5, 3 = I1, I0 Software Interrupt Priority

These two bits indicate the current interrupt soft-
ware priority.

These two bits are set/cleared by hardware when
entering in interrupt. The loaded value is given by
the corresponding bits in the interrupt software pri-
ority registers (ISPRx).

They can be also set/cleared by software with the
RIM, SIM, HALT, WFI, IRET and PUSH/POP in-
structions (see “Interrupt Dedicated Instruction
Set” table).

*Note: TRAP and RESET events are non maska-
ble sources and can interrupt a level 3 program.

INTERRUPT SOFTWARE PRIORITY REGIS-
TERS (ISPRX)
Read/Write (bits 7:4 of ISPR3 are read only)

Reset Value: 1111 1111 (FFh)

These four registers contain the interrupt software
priority of each interrupt vector.

– Each interrupt vector (except RESET and TRAP) 
has corresponding bits in these registers where 
its own software priority is stored. This corre-
spondance is shown in the following table. 

– Each I1_x and I0_x bit value in the ISPRx regis-
ters has the same meaning as the I1 and I0 bits 
in the CC register.

– Level 0 can not be written (I1_x=1, I0_x=0). In 
this case, the previously stored value is kept. (ex-
ample: previous=CFh, write=64h, result=44h)

The RESET and TRAP vectors have no software
priorities. When one is serviced, the I1 and I0 bits
of the CC register are both set.

Caution: If the I1_x and I0_x bits are modified
while the interrupt x is executed the following be-
haviour has to be considered: If the interrupt x is
still pending (new interrupt or flag not cleared) and
the new software priority is higher than the previ-
ous one, the interrupt x is re-entered. Otherwise,
the software priority stays unchanged up to the
next interrupt request (after the IRET of the inter-
rupt x).

7 0

1 1 I1 H I0 N Z C

Interrupt Software Priority Level I1 I0
Level 0 (main) Low

High

1 0
Level 1 0 1
Level 2 0 0
Level 3 (= interrupt disable*) 1 1

7 0

ISPR0 I1_3 I0_3 I1_2 I0_2 I1_1 I0_1 I1_0 I0_0

ISPR1 I1_7 I0_7 I1_6 I0_6 I1_5 I0_5 I1_4 I0_4

ISPR2 I1_11 I0_11 I1_10 I0_10 I1_9 I0_9 I1_8 I0_8

ISPR3 1 1 1 1 I1_13 I0_13 I1_12 I0_12

Vector Address ISPRx Bits

FFFBh-FFFAh ei0
FFF9h-FFF8h ei1

... ...
FFE1h-FFE0h Not used
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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.

The MCU can exit ACTIVE-HALT mode on recep-
tion of either an MCC/RTC interrupt, a specific in-
terrupt (see Table 5, “Interrupt Mapping,” on page
32) or a RESET. When exiting ACTIVE-HALT
mode by means of an interrupt, no 4096 CPU cy-
cle delay occurs. The CPU resumes operation by
servicing the interrupt or by fetching the reset vec-
tor which woke it up (see Figure 24).
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.

Figure 23. ACTIVE-HALT Timing Overview

Figure 24. ACTIVE-HALT Mode Flowchart

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
5, “Interrupt Mapping,” on page 32 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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MISCELLANEOUS REGISTERS (Cont’d)

10.3 MISCELLANEOUS REGISTER DESCRIPTION

MISCELLANEOUS REGISTER 1 (MISCR1)
Read/Write

Reset Value: 0000 0000 (00h)

Bits 7:6 = IS1[1:0] ei1 sensitivity
The interrupt sensitivity, defined using the IS1[1:0]
bits, is applied to the ei1 external interrupts. These
two bits can be written only when the I[1:0] bits in
the CC register are set to 1 (interrupt masked).

ei1: Port B (C optional) 

Bit 5 = MCO Main clock out selection
This bit enables the MCO alternate function on the
PC2 I/O port. It is set and cleared by software.
0: MCO alternate function disabled (I/O pin free for 

general-purpose I/O)
1: MCO alternate function enabled (fCPU on I/O 

port)

Bits 4:3 = IS0[1:0] ei0 sensitivity
The interrupt sensitivity, defined using the IS0[1:0]
bits, is applied to the ei0 external interrupts. These
two bits can be written only when the I[1:0] bits in-
the CC register are set to 1 (interrupt masked).

ei0: Port A (C optional) 

Bits 2:1 = CP[1:0] CPU clock prescaler
These bits select the CPU clock prescaler which is
applied in the various slow modes. Their action is
conditioned by the setting of the SMS bit. These
two bits are set and cleared by software

Bit 0 = SMS Slow mode select
This bit is set and cleared by software.
0: Normal mode. fCPU = fOSC2
1: Slow mode. fCPU is given by CP1, CP0
See low power consumption mode and MCC
chapters for more details.

7 0

IS11 IS10 MCO IS01 IS00 CP1 CP0 SMS

External Interrupt Sensitivity IS11 IS10

Falling edge & low level 0 0

Rising edge only 0 1

Falling edge only 1 0

Rising and falling edge 1 1

External Interrupt Sensitivity IS01 IS00

Falling edge & low level 0 0

Rising edge only 0 1

Falling edge only 1 0

Rising and falling edge 1 1

fCPU in SLOW mode CP1 CP0

fOSC2 / 2 0 0

fOSC2 / 4 1 0

fOSC2 / 8 0 1

fOSC2 / 16 1 1
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16-BIT TIMER (Cont’d)

CONTROL/STATUS REGISTER (CSR)
Read Only

Reset Value: 0000 0000 (00h)

The three least significant bits are not used.

Bit 7 = ICF1 Input Capture Flag 1.
0: No input capture (reset value).
1: An input capture has occurred on the ICAP1 pin

or the counter has reached the OC2R value in
PWM mode. To clear this bit, first read the SR
register, then read or write the low byte of the
IC1R (IC1LR) register.

Bit 6 = OCF1 Output Compare Flag 1.
0: No match (reset value).
1: The content of the free running counter has

matched the content of the OC1R register. To
clear this bit, first read the SR register, then read
or write the low byte of the OC1R (OC1LR) reg-
ister.

Bit 5 = TOF Timer Overflow Flag.
0: No timer overflow (reset value).
1: The free running counter rolled over from FFFFh

to 0000h. To clear this bit, first read the SR reg-
ister, then read or write the low byte of the CR
(CLR) register.

Note: Reading or writing the ACLR register does
not clear TOF.

Bit 4 = ICF2 Input Capture Flag 2.
0: No input capture (reset value).
1: An input capture has occurred on the ICAP2

pin. To clear this bit, first read the SR register,
then read or write the low byte of the IC2R
(IC2LR) register.

Bit 3 = OCF2 Output Compare Flag 2.
0: No match (reset value).
1: The content of the free running counter has

matched the content of the OC2R register. To
clear this bit, first read the SR register, then read
or write the low byte of the OC2R (OC2LR) reg-
ister.

Bit 2 = TIMD Timer disable.
This bit is set and cleared by software. When set, it
freezes the timer prescaler and counter and disa-
bled the output functions (OCMP1 and OCMP2
pins) to reduce power consumption. Access to the
timer registers is still available, allowing the timer
configuration to be changed while it is disabled.
0: Timer enabled
1: Timer prescaler, counter and outputs disabled

Bits 1:0 = Reserved, must be kept cleared.

7 0

ICF1 OCF1 TOF ICF2 OCF2 TIMD 0 0
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SERIAL PERIPHERAL INTERFACE (Cont’d)

11.4.4 Clock Phase and Clock Polarity
Four possible timing relationships may be chosen
by software, using the CPOL and CPHA bits (See
Figure 50).

Note: The idle state of SCK must correspond to
the polarity selected in the SPICSR register (by
pulling up SCK if CPOL=1 or pulling down SCK if
CPOL=0).

The combination of the CPOL clock polarity and
CPHA (clock phase) bits selects the data capture
clock edge 

Figure 50, shows an SPI transfer with the four
combinations of the CPHA and CPOL bits. The di-
agram may be interpreted as a master or slave
timing diagram where the SCK pin, the MISO pin,
the MOSI pin are directly connected between the
master and the slave device.

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

Figure 50. Data Clock Timing Diagram
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Note: This figure should not be used as a replacement for parametric information.
Refer to the Electrical Characteristics chapter.
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SERIAL COMMUNICATIONS INTERFACE (Cont’d)

11.5.5 Low Power Modes

11.5.6 Interrupts
The SCI interrupt events are connected to the
same interrupt vector. 

These events generate an interrupt if the corre-
sponding Enable Control Bit is set and the inter-

rupt mask in the CC register is reset (RIM instruc-
tion).

Mode Description 

WAIT
No effect on SCI. 

SCI interrupts cause the device to exit 
from Wait mode.

HALT

SCI registers are frozen. 

In Halt mode, the SCI stops transmit-
ting/receiving until Halt mode is exit-
ed. 

Interrupt Event
Event
Flag

Enable 
Control 

Bit

Exit 
from
Wait

Exit 
from 
Halt

Transmit Data Register 
Empty

TDRE TIE Yes No 

Transmission Com-
plete

TC TCIE Yes No 

Received Data Ready 
to be Read

RDRF
RIE

Yes No 

Overrun Error Detected OR Yes No 
Idle Line Detected IDLE ILIE Yes No 
Parity Error PE PIE Yes No 
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SERIAL COMMUNICATIONS INTERFACE (Cont’d)

DATA REGISTER (SCIDR)
Read/Write

Reset Value: Undefined

Contains the Received or Transmitted data char-
acter, depending on whether it is read from or writ-
ten to.

The Data register performs a double function (read
and write) since it is composed of two registers,
one for transmission (TDR) and one for reception
(RDR).
The TDR register provides the parallel interface
between the internal bus and the output shift reg-
ister (see Figure 53).
The RDR register provides the parallel interface
between the input shift register and the internal
bus (see Figure 53).

BAUD RATE REGISTER (SCIBRR)
Read/Write

Reset Value: 0000 0000 (00h)

Bits 7:6= SCP[1:0] First SCI Prescaler 
These 2 prescaling bits allow several standard
clock division ranges:

Bits 5:3 = SCT[2:0] SCI Transmitter rate divisor
These 3 bits, in conjunction with the SCP1 & SCP0
bits define the total division applied to the bus
clock to yield the transmit rate clock in convention-
al Baud Rate Generator mode.

Bits 2:0 = SCR[2:0] SCI Receiver rate divisor.
These 3 bits, in conjunction with the SCP[1:0] bits
define the total division applied to the bus clock to
yield the receive rate clock in conventional Baud
Rate Generator mode.

7 0

DR7 DR6 DR5 DR4 DR3 DR2 DR1 DR0

7 0

SCP1 SCP0 SCT2 SCT1 SCT0 SCR2 SCR1 SCR0

PR Prescaling factor SCP1 SCP0

1 0 0

3 0 1

4 1 0

13 1 1

TR dividing factor SCT2 SCT1 SCT0

1 0 0 0

2 0 0 1

4 0 1 0

8 0 1 1

16 1 0 0

32 1 0 1

64 1 1 0

128 1 1 1

RR Dividing factor SCR2 SCR1 SCR0

1 0 0 0

2 0 0 1

4 0 1 0

8 0 1 1

16 1 0 0

32 1 0 1

64 1 1 0

128 1 1 1
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SERIAL COMMUNICATIONS INTERFACE (Cont’d)

Table 20. SCI Register Map and Reset Values 

Address

(Hex.)
Register 

Name 7 6 5 4 3 2 1 0

50
SCISR
Reset Value

TDRE

1

TC

1

RDRF

0

IDLE

0

OR

0

NF

0

FE

0

PE

0

51
SCIDR
Reset Value

DR7

x

DR6

x

DR5

x

DR4

x

DR3

x

DR2

x

DR1

x

DR0

x

52
SCIBRR
Reset Value

SCP1

0

SCP0

0

SCT2

0

SCT1

0

SCT0

0

SCR2

0

SCR1

0

SCR0

0

53
SCICR1
Reset Value

R8

x

T8

0

SCID

0

M

0

WAKE

0

PCE

0

PS

0

PIE

0

54
SCICR2
Reset Value

TIE

0

TCIE

0

RIE

0

ILIE

0

TE

0

RE

0

RWU

0

SBK

0

55
SCIERPR
Reset Value

ERPR7
0

ERPR6
0

ERPR5
0

ERPR4
0

ERPR3
0

ERPR2
0

ERPR1
0

ERPR0
0

56
SCIETPR
Reset Value

ETPR7

0

ETPR6

0

ETPR5

0

ETPR4

0

ETPR3

0

ETPR2

0

ETPR1

0

ETPR0

0
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I2C BUS INTERFACE (Cont’d)

I2C STATUS REGISTER 1 (SR1) 
Read Only 

Reset Value: 0000 0000 (00h)

Bit 7 = EVF Event flag. 
This bit is set by hardware as soon as an event oc-
curs. It is cleared by software reading SR2 register
in case of error event or as described in Figure 59.
It is also cleared by hardware when the interface is
disabled (PE=0).
0: No event
1: One of the following events has occurred:

– BTF=1 (Byte received or transmitted)

– ADSL=1 (Address matched in Slave mode
while ACK=1)

– SB=1 (Start condition generated in Master
mode)

– AF=1 (No acknowledge received after byte
transmission)

– STOPF=1 (Stop condition detected in Slave
mode)

– ARLO=1 (Arbitration lost in Master mode)

– BERR=1 (Bus error, misplaced Start or Stop
condition detected)

– ADD10=1 (Master has sent header byte)

– Address byte successfully transmitted in Mas-
ter mode.

Bit 6 = ADD10 10-bit addressing in Master mode.
This bit is set by hardware when the master has
sent the first byte in 10-bit address mode. It is
cleared by software reading SR2 register followed
by a write in the DR register of the second address
byte. It is also cleared by hardware when the pe-
ripheral is disabled (PE=0).

0: No ADD10 event occurred.
1: Master has sent first address byte (header)

Bit 5 = TRA Transmitter/Receiver.
When BTF is set, TRA=1 if a data byte has been
transmitted. It is cleared automatically when BTF
is cleared. It is also cleared by hardware after de-
tection of Stop condition (STOPF=1), loss of bus
arbitration (ARLO=1) or when the interface is disa-
bled (PE=0).
0: Data byte received (if BTF=1)

1: Data byte transmitted 

Bit 4 = BUSY Bus busy. 
This bit is set by hardware on detection of a Start
condition and cleared by hardware on detection of
a Stop condition. It indicates a communication in
progress on the bus. The BUSY flag of the I2CSR1
register is cleared if a Bus Error occurs.
0: No communication on the bus
1: Communication ongoing on the bus
Note:
– The BUSY flag is NOT updated when the inter-

face is disabled (PE=0). This can have conse-
quences when operating in Multimaster mode; 
i.e. a second active I2C master commencing a 
transfer with an unset BUSY bit can cause a con-
flict resulting in lost data. A software workaround 
consists of checking that the I2C is not busy be-
fore enabling the I2C Multimaster cell.

Bit 3 = BTF Byte transfer finished. 
This bit is set by hardware as soon as a byte is cor-
rectly received or transmitted with interrupt gener-
ation if ITE=1. It is cleared by software reading
SR1 register followed by a read or write of DR reg-
ister. It is also cleared by hardware when the inter-
face is disabled (PE=0).

– Following a byte transmission, this bit is set after 
reception of the acknowledge clock pulse. In 
case an address byte is sent, this bit is set only 
after the EV6 event (See Figure 59). BTF is 
cleared by reading SR1 register followed by writ-
ing the next byte in DR register.

– Following a byte reception, this bit is set after 
transmission of the acknowledge clock pulse if 
ACK=1. BTF is cleared by reading SR1 register 
followed by reading the byte from DR register.

The SCL line is held low while BTF=1.

0: Byte transfer not done
1: Byte transfer succeeded

Bit 2 = ADSL Address matched (Slave mode).
This bit is set by hardware as soon as the received
slave address matched with the OAR register con-
tent or a general call is recognized. An interrupt is
generated if ITE=1. It is cleared by software read-
ing SR1 register or by hardware when the inter-
face is disabled (PE=0).

The SCL line is held low while ADSL=1.

0: Address mismatched or not received
1: Received address matched

7 0

EVF ADD10 TRA BUSY BTF ADSL M/SL SB
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I2C BUS INTERFACE (Cont’d)

I2C CLOCK CONTROL REGISTER (CCR) 
Read / Write
Reset Value: 0000 0000 (00h)

Bit 7 = FM/SM Fast/Standard I2C mode. 
This bit is set and cleared by software. It is not
cleared when the interface is disabled (PE=0).
0: Standard I2C mode
1: Fast I2C mode

Bit 6:0 = CC[6:0] 7-bit clock divider. 
These bits select the speed of the bus (FSCL) de-
pending on the I2C mode. They are not cleared
when the interface is disabled (PE=0).

Refer to the Electrical Characteristics section for
the table of values.

Note: The programmed FSCL assumes no load on
SCL and SDA lines.

I2C DATA REGISTER (DR) 
Read / Write
Reset Value: 0000 0000 (00h)

Bit 7:0 = D[7:0] 8-bit Data Register. 
These bits contain the byte to be received or trans-
mitted on the bus.

– Transmitter mode: Byte transmission start auto-
matically when the software writes in the DR reg-
ister.

– Receiver mode: the first data byte is received au-
tomatically in the DR register using the least sig-
nificant bit of the address.
Then, the following data bytes are received one 
by one after reading the DR register.

7 0

FM/SM CC6 CC5 CC4 CC3 CC2 CC1 CC0

7 0

D7 D6 D5 D4 D3 D2 D1 D0



ST72260Gx, ST72262Gx, ST72264Gx

122/172

INSTRUCTION SET OVERVIEW (Cont’d)

12.1.6 Indirect Indexed (Short, Long)
This is a combination of indirect and short indexed
addressing modes. The operand is referenced by
its memory address, which is defined by the un-
signed addition of an index register value (X or Y)
with a pointer value located in memory. The point-
er address follows the opcode.

The indirect indexed addressing mode consists of
two sub-modes:

Indirect Indexed (Short)
The pointer address is a byte, the pointer size is a
byte, thus allowing 00 - 1FE addressing space,
and requires 1 byte after the opcode.

Indirect Indexed (Long)
The pointer address is a byte, the pointer size is a
word, thus allowing 64 Kbyte addressing space,
and requires 1 byte after the opcode.

Table 25. Instructions Supporting Direct,
Indexed, Indirect and Indirect Indexed
Addressing Modes

12.1.7 Relative mode (Direct, Indirect)
This addressing mode is used to modify the PC
register value, by adding an 8-bit signed offset to
it.

The relative addressing mode consists of two sub-
modes:

Relative (Direct)
The offset is following the opcode.

Relative (Indirect)
The offset is defined in memory, which address
follows the opcode.

Long and Short 
Instructions

Function

LD Load

CP Compare

AND, OR, XOR Logical Operations

ADC, ADD, SUB, SBC
Arithmetic Additions/Sub-
stractions operations

BCP Bit Compare

Short Instructions 
Only

Function

CLR Clear

INC, DEC Increment/Decrement

TNZ Test Negative or Zero

CPL, NEG 1 or 2 Complement

BSET, BRES Bit Operations

BTJT, BTJF
Bit Test and Jump Opera-
tions

SLL, SRL, SRA, RLC, 
RRC

Shift and Rotate Opera-
tions

SWAP Swap Nibbles

CALL, JP Call or Jump subroutine

Available Relative 
Direct/Indirect 
Instructions

Function

JRxx Conditional Jump

CALLR Call Relative
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SUPPLY CURRENT CHARACTERISTICS (Cont’d)

13.4.2 HALT and ACTIVE-HALT Modes 

13.4.3 Supply and Clock Managers
The previous current consumption specified for
the ST7 functional operating modes over tempera-
ture range does not take into account the clock

source current consumption. To get the total de-
vice consumption, the two current values must be
added (except for HALT mode). 

Notes:
1. All I/O pins in output mode with a static value at VSS (no load), LVD disabled. Data based on characterization results,
tested in production at VDD max. and fCPU max.
2. Data based on characterisation results, not tested in production. All I/O pins in output mode with a static value at VSS
(no load); clock input (OSC1) driven by external square wave, LVD disabled. To obtain the total current consumption of
the device, add the clock source consumption (Section 13.5.3 and Section 13.5.4).
3. Data based on characterization results done with the external components specified in Section 13.5.3 and Section
13.5.4, not tested in production.
4. As the oscillator is based on a current source, the consumption does not depend on the voltage.

Symbol Parameter Conditions Typ Max Unit

IDD

Supply current in HALT mode 1) VDD=5.5V -40°C≤TA≤+85°C <1 10

µA
VDD=2.7V -40°C≤TA≤+85°C <1 6

Supply current in ACTIVE-HALT mode 2) 500
No max. 
guaran-

teed

Symbol Parameter Conditions Typ Max Unit

IDD(RCINT) Supply current of internal RC oscillator 900

µA
IDD(RES) Supply current of resonator oscillator 3) & 4)

see Section 
13.5.3 on page 

136

IDD(PLL) PLL supply current VDD=5V 100

IDD(LVD) LVD supply current HALT mode 100
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CLOCK CHARACTERISTICS (Cont’d)

13.5.5 PLL Characteristics

Note:
1. Data characterized but not tested.

Figure 74. PLL Jitter vs. Signal frequency 1  The user must take the PLL jitter into account in
the application (for example in serial communica-
tion or sampling of high frequency signals). The
PLL jitter is a periodic effect, which is integrated
over several CPU cycles. Therefore the longer the
period of the application signal, the less it will be
impacted by the PLL jitter.

Figure 74 shows the PLL jitter integrated on appli-
cation signals in the range 125kHz to 2MHz. At fre-
quencies of less than 125KHz, the jitter is negligi-
ble.

Note 1: Measurement conditions: fCPU = 4MHz, TA= 25°C

Symbol Parameter Conditions Min Typ Max Unit

VDD(PLL) PLL Operating Range TA 0 to 70°C 3.5 5.5
V

TA -40 to +85°C 4.5 5.5

fOSC PLL input frequency range 2 4 MHz

�'��fCPU/fCPU Instantaneous PLL jitter 1) fOSC = 4 MHz. 1.0 2.5 %

fOSC = 2 MHz. 2.5 4.0 %

0
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14 PACKAGE CHARACTERISTICS

14.1 PACKAGE MECHANICAL DATA 

Figure 101. 32-Pin Plastic Dual In-Line Package, Shrink 400-mil Width

Figure 102. 
Figure 103. 28-Pin Plastic Small Outline Package, 300-mil Width

Dim.
mm inches

Min Typ Max Min Typ Max

A 3.56 3.76 5.08 0.140 0.148 0.200

A1 0.51 0.020

A2 3.05 3.56 4.57 0.120 0.140 0.180

b 0.36 0.46 0.58 0.014 0.018 0.023

b1 0.76 1.02 1.40 0.030 0.040 0.055

C 0.20 0.25 0.36 0.008 0.010 0.014

D 27.43 28.45 1.080 1.100 1.120

E 9.91 10.41 11.05 0.390 0.410 0.435

E1 7.62 8.89 9.40 0.300 0.350 0.370

e 1.78 0.070

eA 10.16 0.400

eB 12.70  0.500

eC 1.40   0.055

L 2.54 3.05 3.81 0.100 0.120 0.150

Number of Pins

N 32

D

b2 b e
  

A

A1

A2

L
E1

E eC

C eA 
eB

Dim.
mm inches

Min Typ Max Min Typ Max

A 2.35 2.65 0.093 0.104

A1 0.10 0.30 0.004 0.012

B 0.33 0.51 0.013 0.020

C 0.23 0.32 0.009 0.013

D 17.70 18.10 0.697 0.713

E 7.40 7.60 0.291 0.299

e 1.27 0.050

H 10.00 10.65 0.394 0.419

h 0.25 0.75 0.010 0.030

α 0° 8° 0° 8°

L 0.40 1.27 0.016 0.050

Number of Pins

N 28

h x 45×  

C

L

a

A
A1

eB

D

HE

L
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DEVICE CONFIGURATION (Cont’d)

OPT 0 = FMP_W FLASH write protection
This option indicates if the FLASH program mem-
ory is write protected. 
Warning: When this option is selected, the pro-
gram memory (and the option bit itself) can never
be erased or programmed again. 
0: Write protection off
1: Write protection on

USER OPTION BYTE 1
OPT 7 = EXTIT Port C External Interrupt Configu-
ration.
This option bit allows the Port C external interrupt
mapping to be configured as ei0 or ei1.

Table 27. External Interrupt Configuration 

OPT 6 = Reserved, must be kept at default value.

OPT 5:4 = OSCTYPE[1:0] Oscillator Type selec-
tion
These option bits select the Oscillator Type. 

OPT 3:1 = OSCRNGE[2:0] Oscillator Range se-
lection
These option bits select the oscillator range.

OPT 0 = PLL PLL selection
This option bit selects the PLL which allows multi-
plication by two of the oscillator frequency. The
PLL must not be used with the internal RC oscilla-
tor. It is guaranteed only with a fOSC input frequen-
cy between 2 and 4MHz.
0: PLL x2 enabled
1: PLL x2 disabled

CAUTION: the PLL can be enabled only if the
“OSC RANGE” (OPT3:1) bits are configured to
“MP - 2~4MHz”. Otherwise, the device functionali-
ty is not guaranteed.

ei0 ei1
EXTIT 
option 

bit

 PA[7:0] Ports
 PB[7:0] Ports
PC[5:0] Ports

1

PA[7:0] Ports 
PC[5:0] Ports 

 PB[7:0] Ports 0

Clock Source OSCTYPE1 OSCTYPE0

Resonator Oscillator 0 0

Reserved 0 1

Internal RC Oscillator 1 0

External Source 1 1

Typ. Freq. Range
OSC 

RNGE2
OSC 

RNGE1
OSC 

RNGE0

VLP 32~100kHz 1 x x

LP 1~2MHz 0 0 0

MP 2~4MHz 0 0 1

MS 4~8MHz 0 1 0

HS 8~16MHz 0 1 1

1


