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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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Notes:
1. In the interrupt input column, “eiX” defines the associated external interrupt vector. If the weak pull-up
column (wpu) is merged with the interrupt column (int), then the I/O configuration is a pull-up interrupt in-
put, otherwise the configuration is a floating interrupt input. Port C is mapped to ei0 or ei1 by option byte.
2. In the open drain output column, “T” defines a true open drain I/O (P-Buffer and protection diode to VDD
are not implemented). See Section 9 "I/O PORTS" on page 38 for more details.
3. OSC1 and OSC2 pins connect a crystal or ceramic resonator, or an external source to the on-chip os-
cillator see Section 2 "PIN DESCRIPTION" on page 6 and Section 6.2 "MULTI-OSCILLATOR (MO)" on
page 21 for more details.
4: For details refer to Section 13.8 on page 144

15 13 E2 PC4/OCMP2_B/AIN4 I/O CT X ei0/ei1 X X X Port C4
Timer B Output Compare 2 or 
ADC Analog Input 4

16 14 F3 PC3/ ICAP2_B/AIN3 I/O CT X ei0/ei1 X X X Port C3
Timer B Input Capture 2 or 
ADC Analog Input 3

17 15 E3 PC2/MCO/AIN2 I/O CT X ei0/ei1 X X X Port C2 
Main clock output (fCPU) or 
ADC Analog Input 2

18 16 F4 PC1/OCMP1_B/AIN1 I/O CT X ei0/ei1 X X X Port C1 
Timer B Output Compare 1 or 
ADC Analog Input 1

19 17 D3 PC0/ICAP1_B/AIN0 I/O CT X ei0/ei1 X X X Port C0 
Timer B Input Capture 1 or 
ADC Analog Input 0

20 18 E4 PA7/TDO I/O CT HS X ei0 X X Port A7 SCI output

21 19 F5 PA6/SDAI I/O CT HS X ei0 T Port A6  I2C DATA

22 20 F6 PA5 /RDI I/O CT HS X ei0 X X Port A5 SCI input

23 21 E6 PA4/SCLI I/O CT HS X ei0 T Port A4  I2C CLOCK

24 E5 NC

Not Connected25 D6 NC

D5 NC

26 22 C6 PA3 I/O CT HS X ei0 X X Port A3

27 23 D4 PA2 I/O CT HS X ei0 X X Port A2

C5 NC
Not Connected

B6 NC

28 24 A6 PA1/ICCDATA I/O CT HS X ei0 X X Port A1 In Circuit Communication Data

29 25 A5 PA0/ICCCLK I/O CT HS X ei0 X X Port A0
In Circuit Communication 
Clock

30 26 B5 ICCSEL I CT X ICC mode pin, must be tied low

31 27 A4 VSS S Ground

32 28 B4 VDD S Main power supply 

Pin n°
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Table 2. Hardware Register Map

Address Block
Register 

Label
Register Name

Reset 
Status

Remarks

0000h
0001h
0002h

Port C
PCDR
PCDDR
PCOR

Port C Data Register
Port C Data Direction Register
Port C Option Register

xx000000h1)

00h
00h

R/W 2)

R/W 2)

R/W 2)

0003h Reserved (1 Byte)

0004h
0005h
0006h

Port B
PBDR
PBDDR
PBOR

Port B Data Register
Port B Data Direction Register
Port B Option Register

00h 1)

00h
00h

R/W
R/W
R/W.

0007h Reserved (1 Byte)

0008h
0009h
000Ah

Port A
PADR
PADDR
PAOR

Port A Data Register
Port A Data Direction Register
Port A Option Register

00h 1)

00h
00h

R/W
R/W

R/W

000Bh
to

001Bh
Reserved (17 Bytes)

001Ch

001Dh

001Eh

001Fh

ITC

ISPR0

ISPR1

ISPR2

ISPR3

Interrupt software priority register0

Interrupt software priority register1

Interrupt software priority register2

Interrupt software priority register3

FFh

FFh

FFh

FFh

R/W

R/W

R/W

R/W

0020h MISCR1 Miscellanous register 1 00h R/W

0021h
0022h
0023h

SPI
SPIDR
SPICR
SPICSR

SPI Data I/O Register
SPI Control Register
SPI Status Register

xxh
0xh
00h

R/W 
R/W 
R/W

0024h WATCHDOG WDGCR Watchdog Control Register 7Fh R/W

0025h SICSR System Integrity Control / Status Register 000x 000x R/W

0026h MCC MCCSR Main Clock Control / Status Register 00h R/W

0027h Reserved (1 Byte)

0028h
0029h
002Ah
002Bh
002Ch
002Dh
002Eh

I2C

I2CCR
I2CSR1
I2CSR2
I2CCCR
I2COAR1
I2COAR2
I2CDR

I2C Control Register
I2C Status Register 1
I2C Status Register 2
I2C Clock Control Register
I2C Own Address Register 1
I2C Own Address Register2
I2C Data Register

00h
00h
00h
00h
00h
40h
00h

R/W 
Read Only 
Read Only 
R/W 
R/W 
R/W 
R/W 

002Fh
0030h

Reserved (2 Bytes) 
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0031h
0032h
0033h
0034h
0035h
0036h
0037h
0038h
0039h
003Ah
003Bh
003Ch
003Dh
003Eh
003Fh

TIMER A

TACR2
TACR1
TASCSR
TAIC1HR
TAIC1LR
TAOC1HR
TAOC1LR
TACHR
TACLR
TAACHR
TAACLR
TAIC2HR
TAIC2LR
TAOC2HR
TAOC2LR

Timer A Control Register 2
Timer A Control Register 1
Timer A Control/Status Register
Timer A Input Capture 1 High Register
Timer A Input Capture 1 Low Register
Timer A Output Compare 1 High Register
Timer A Output Compare 1 Low Register
Timer A Counter High Register
Timer A Counter Low Register
Timer A Alternate Counter High Register
Timer A Alternate Counter Low Register
Timer A Input Capture 2 High Register
Timer A Input Capture 2 Low Register
Timer A Output Compare 2 High Register
Timer A Output Compare 2 Low Register

00h
00h
xxh
xxh
xxh
80h
00h
FFh
FCh
FFh
FCh
xxh
xxh
80h
00h

R/W 
R/W 
R/W 
Read Only 
Read Only 
R/W 
R/W 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
R/W 
R/W 

0040h MISCR2 Miscellanous register 2 00h R/W

0041h
0042h
0043h
0044h
0045h
0046h
0047h
0048h
0049h
004Ah
004Bh
004Ch
004Dh
004Eh
004Fh

TIMER B

TBCR2
TBCR1
TBSCSR
TBIC1HR
TBIC1LR
TBOC1HR
TBOC1LR
TBCHR
TBCLR
TBACHR
TBACLR
TBIC2HR
TBIC2LR
TBOC2HR
TBOC2LR

Timer B Control Register 2
Timer B Control Register 1
Timer B Control/Status Register
Timer B Input Capture 1 High Register
Timer B Input Capture 1 Low Register
Timer B Output Compare 1 High Register
Timer B Output Compare 1 Low Register
Timer B Counter High Register
Timer B Counter Low Register
Timer B Alternate Counter High Register
Timer B Alternate Counter Low Register
Timer B Input Capture 2 High Register
Timer B Input Capture 2 Low Register
Timer B Output Compare 2 High Register
Timer B Output Compare 2 Low Register

00h
00h
xxh
xxh
xxh
80h
00h
FFh
FCh
FFh
FCh
xxh
xxh
80h
00h

R/W 
R/W 
R/W
Read Only 
Read Only 
R/W 
R/W 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
R/W 
R/W 

0050h
0051h
0052h
0053h
0054h
0055h
0056h

SCI

SCISR
SCIDR
SCIBRR
SCICR1
SCICR2
SCIERPR
SCIETPR

SCI Status Register
SCI Data Register
SCI Baud Rate Register
SCI Control Register1
SCI Control Register2
SCI Extended Receive Prescaler Register
SCI Extended Transmit Prescaler Register

C0h
xxh
00h

x000 0000h
00h
00h
00h

Read Only
R/W
R/W
R/W
R/W
R/W
R/W

0057h
to

006Eh
Reserved (24 Bytes)

006Fh
0070h
0071h

ADC
ADCDRL
ADCDRH
ADCCSR

Data Register Low3)

Data Register High3)

Control/Status Register

00h
00h
00h

Read Only
Read Only 
R/W

0072h FLASH FCSR Flash Control Register 00h R/W

0073h
to

007Fh
Reserved (13 Bytes)

Address Block
Register 

Label
Register Name

Reset 
Status

Remarks
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5 CENTRAL PROCESSING UNIT

5.1 INTRODUCTION

This CPU has a full 8-bit architecture and contains
six internal registers allowing efficient 8-bit data
manipulation.

5.2 MAIN FEATURES

■ Enable executing 63 basic instructions
■ Fast 8-bit by 8-bit multiply
■ 17 main addressing modes (with indirect

addressing mode)
■ Two 8-bit index registers
■ 16-bit stack pointer
■ Low power HALT and WAIT modes
■ Priority maskable hardware interrupts
■ Non-maskable software/hardware interrupts

5.3 CPU REGISTERS

The 6 CPU registers shown in Figure 7 are not
present in the memory mapping and are accessed
by specific instructions. 

Accumulator (A)
The Accumulator is an 8-bit general purpose reg-
ister used to hold operands and the results of the
arithmetic and logic calculations and to manipulate
data. 

Index Registers (X and Y)
These 8-bit registers are used to create effective
addresses or as temporary storage areas for data
manipulation. (The Cross-Assembler generates a
precede instruction (PRE) to indicate that the fol-
lowing instruction refers to the Y register.) 

The Y register is not affected by the interrupt auto-
matic procedures. 

Program Counter (PC) 
The program counter is a 16-bit register containing
the address of the next instruction to be executed
by the CPU. It is made of two 8-bit registers PCL
(Program Counter Low which is the LSB) and PCH
(Program Counter High which is the MSB).

Figure 7. CPU Registers

ACCUMULATOR

X INDEX REGISTER

Y INDEX REGISTER

STACK POINTER

CONDITION CODE REGISTER

PROGRAM COUNTER

7 0

1 C1 I1 H I0 N Z

RESET VALUE = RESET VECTOR @ FFFEh-FFFFh

7 0

7 0

7 0

0715 8PCH PCL

15 8 7 0

RESET VALUE = STACK HIGHER ADDRESS 

RESET VALUE = 1 X1 1 X 1 X X

RESET VALUE = XXh

RESET VALUE = XXh

RESET VALUE = XXh

X = Undefined Value
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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 10.

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)

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

■ System Integrity Management (SI)

– Main supply Low Voltage Detector (LVD)
– Auxiliary Voltage Detector (AVD) with inter-

rupt capability for monitoring the main supply

6.1 PHASE LOCKED LOOP

If the clock frequency input to the PLL is in the 2 to
4 MHz range, 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
“PLL Characteristics” on page 139.

Figure 9. PLL Block Diagram

Figure 10. Clock, Reset and Supply Block Diagram

0

1

PLL OPTION BIT

PLL x 2
fOSC2

/ 2

fOSC

LOW VOLTAGE

DETECTOR

(LVD)

fOSC2

AUXILIARY VOLTAGE

DETECTOR

(AVD)

MULTI-

OSCILLATOR

(MO)OSC1

RESET

VSS

VDD

RESET SEQUENCE

MANAGER

(RSM)

OSC2 MAIN CLOCK

AVD Interrupt Request

CONTROLLERPLL

WATCHDOG

SICSR 
TIMER (WDG)

WITH REALTIME 
CLOCK (MCC/RTC)

AVD AVD LVD
RF 0IE 0

WDG
RF

fOSC

(option)

0F

fCPU

0

MISCR1 Register

SYSTEM INTEGRITY MANAGEMENT

SLOW MODE
SELECTION to CPU

and
Peripherals
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RESET SEQUENCE MANAGER (Cont’d)

The RESET pin is an asynchronous signal which
plays a major role in EMS performance. In a noisy
environment, it is recommended to follow the
guidelines mentioned in the electrical characteris-
tics section.

6.3.3 External Power-On RESET
If the LVD is disabled by option byte, to start up the
microcontroller correctly, the user must ensure by
means of an external reset circuit that the reset
signal is held low until VDD is over the minimum
level specified for the selected fOSC frequency. 

A proper reset signal for a slow rising VDD supply
can generally be provided by an external RC net-
work connected to the RESET pin.

6.3.4 Internal Low Voltage Detector (LVD)
RESET
Two different RESET sequences caused by the in-
ternal LVD circuitry can be distinguished:
■ Power-On RESET
■ Voltage Drop RESET

The device RESET pin acts as an output that is
pulled low when VDD<VIT+ (rising edge) or
VDD<VIT- (falling edge) as shown in Figure 13.

The LVD filters spikes on VDD larger than tg(VDD) to
avoid parasitic resets.

6.3.5 Internal Watchdog RESET
The RESET sequence generated by a internal
Watchdog counter overflow is shown in Figure 13.

Starting from the Watchdog counter underflow, the
device RESET pin acts as an output that is pulled
low during at least tw(RSTL)out.

Figure 13. RESET Sequences 
VDD

RUN

RESET PIN

EXTERNAL

WATCHDOG

ACTIVE PHASE

VIT+(LVD)
VIT-(LVD)

th(RSTL)in

RUN

WATCHDOG UNDERFLOW

tw(RSTL)out

RUN RUN

RESET

RESET
SOURCE

EXTERNAL
RESET

LVD
RESET

WATCHDOG
RESET

INTERNAL RESET (4096 TCPU)
VECTOR FETCH

ACTIVE
PHASE

ACTIVE
PHASE
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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 

MAIN

IT4

IT2

IT1

TLI

IT1

MAIN

IT0

I1

H
A

R
D

W
A

R
E

 P
R

IO
R

IT
Y

SOFTWARE

3

3

3

3

3

3/0

3

1 1

1 1

1 1

1 1

1 1

11 / 10

1 1

RIM

IT
2

IT
1

IT
4

T
LI

IT
3

IT
0

IT3

I0

10

PRIORITY
LEVEL

U
S

E
D

S
T

A
C

K
=

10
B

Y
T

E
S

MAIN

IT2

TLI

MAIN

IT0

IT
2

IT
1

IT
4

T
LI

IT
3

IT
0

H
A

R
D

W
A

R
E

 P
R

IO
R

IT
Y

3

2

1

3

3

3/0

3

1 1

0 0

0 1

1 1

1 1

1 1

RIM

IT1

IT4 IT4

IT1

IT2

IT3

I1 I0

11 / 10 10

SOFTWARE
PRIORITY
LEVEL

U
S

E
D

S
T

A
C

K
=

20
B

Y
T

E
S



ST72260Gx, ST72262Gx, ST72264Gx

34/172

POWER SAVING MODES (Cont’d)

8.3 WAIT MODE

WAIT mode places the MCU in a low power con-
sumption mode by stopping the CPU.
This power saving mode is selected by calling the
“WFI” ST7 software instruction.
All peripherals remain active. During WAIT mode,
the I [1:0] bits in the CC register are forced to ‘10b’,
to enable all interrupts. All other registers and
memory remain unchanged. The MCU remains in
WAIT mode until an interrupt or Reset occurs,
whereupon the Program Counter branches to the
starting address of the interrupt or Reset service
routine. 
The MCU will remain in WAIT mode until a Reset
or an Interrupt occurs, causing it to wake up.

Refer to Figure 22.

Figure 22. WAIT Mode Flowchart

Note:
1. Before servicing an interrupt, the CC register is
pushed on the stack. The I[1:0] bits in the CC reg-
ister are set during the interrupt routine and
cleared when the CC register is popped.
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Table 12. Watchdog Timer Register Map and Reset Values 

Address

(Hex.)
Register 

Label
7 6 5 4 3 2 1 0

0024h
WDGCR
Reset Value

WDGA
0

T6
1

T5
1

T4
1

T3
1

T2
1

T1
1

T0
1
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16-BIT TIMER (Cont’d)

Figure 35. Timer Block Diagram

16-BIT TIMER PERIPHERAL INTERFACE

COUNTER
ALTERNATE

OUTPUT
COMPARE
REGISTER

OUTPUT COMPARE EDGE DETECT
OVERFLOW

DETECT
CIRCUIT

1/2
1/4
1/8

8-bit
buffer

INTERNAL BUS

LATCH1 OCMP1

ICAP1

EXTCLK

fCPU

TIMER INTERRUPT

ICF2ICF1 TIMD 0 0OCF2OCF1 TOF

PWMOC1E EXEDGIEDG2CC0CC1OC2E OPMFOLV2ICIE OLVL1IEDG1OLVL2FOLV1OCIE TOIE

ICAP2

LATCH2 OCMP2

8 8

8 low

16

8 high

16 16

16 16

(Control Register 1) CR1 (Control Register 2) CR2

(Control/Status Register)

6

16

8 8 888 8

hi
gh

lo
w

hi
gh

hi
gh

hi
gh

lo
w

lo
w

lo
wEXEDG

TIMER INTERNAL BUS

CIRCUIT1

EDGE DETECT
CIRCUIT2

CIRCUIT

1

OUTPUT
COMPARE
REGISTER

2

INPUT
CAPTURE
REGISTER

1

INPUT
CAPTURE
REGISTER

2

CC[1:0] 

COUNTER

pin

pin

pin

pin

pin

 REGISTER

 REGISTER

Note: If IC, OC and TO interrupt requests have separate vectors
then the last OR is not present (See Device Interrupt Vector Table)

(See note)

 CSR



ST72260Gx, ST72262Gx, ST72264Gx

63/172

16-BIT TIMER (Cont’d)

Figure 42. Output Compare Timing Diagram, fTIMER =fCPU/2

Figure 43. Output Compare Timing Diagram, fTIMER =fCPU/4
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SERIAL PERIPHERAL INTERFACE (Cont’d)

11.4.3.1 Functional Description
A basic example of interconnections between a
single master and a single slave is illustrated in
Figure 47.

The MOSI pins are connected together and the
MISO pins are connected together. In this way
data is transferred serially between master and
slave (most significant bit first). 

The communication is always initiated by the mas-
ter. When the master device transmits data to a
slave device via MOSI pin, the slave device re-

sponds by sending data to the master device via
the MISO pin. This implies full duplex communica-
tion with both data out and data in synchronized
with the same clock signal (which is provided by
the master device via the SCK pin).

To use a single data line, the MISO and MOSI pins
must be connected at each node ( in this case only
simplex communication is possible). 

Four possible data/clock timing relationships may
be chosen (see Figure 50) but master and slave
must be programmed with the same timing mode.

Figure 47. Single Master/ Single Slave Application

8-BIT SHIFT REGISTER

SPI
CLOCK

GENERATOR

8-BIT SHIFT REGISTER
MISO

MOSI MOSI

MISO

SCK SCK

SLAVEMASTER

SS SS+5V

MSBit LSBit MSBit LSBit

Not used if SS is managed
 by software
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SERIAL PERIPHERAL INTERFACE (Cont’d)

11.4.3.3 Master Mode Operation
In master mode, the serial clock is output on the
SCK pin. The clock frequency, polarity and phase
are configured by software (refer to the description
of the SPICSR register).

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).

To operate the SPI in master mode, perform the
following steps in order (if the SPICSR register is
not written first, the SPICR register setting (MSTR
bit ) may be not taken into account):

1. Write to the SPICR register:
– Select the clock frequency by configuring the

SPR[2:0] bits.
– Select the clock polarity and clock phase by

configuring the CPOL and CPHA bits. Figure
50 shows the four possible configurations.
Note: The slave must have the same CPOL
and CPHA settings as the master. 

2. Write to the SPICSR register:
– Either set the SSM bit and set the SSI bit or

clear the SSM bit and tie the SS pin high for
the complete byte transmit sequence.

3. Write to the SPICR register:
– Set the MSTR and SPE bits

Note: MSTR and SPE bits remain set only if
SS is high).

The transmit sequence begins when software
writes a byte in the SPIDR register.

11.4.3.4 Master Mode Transmit Sequence
When software writes to the SPIDR register, the
data byte is loaded into the 8-bit shift register and
then shifted out serially to the MOSI pin most sig-
nificant bit first.

When data transfer is complete:

– The SPIF bit is set by hardware

– An interrupt request is generated if the SPIE
bit is set and the interrupt mask in the CCR
register is cleared.

Clearing the SPIF bit is performed by the following
software sequence:

1. An access to the SPICSR register while the
SPIF bit is set

2. A read to the SPIDR register. 

Note: While the SPIF bit is set, all writes to the
SPIDR register are inhibited until the SPICSR reg-
ister is read.

11.4.3.5 Slave Mode Operation
In slave mode, the serial clock is received on the
SCK pin from the master device. 

To operate the SPI in slave mode:

1. Write to the SPICSR register to perform the fol-
lowing actions:
– Select the clock polarity and clock phase by

configuring the CPOL and CPHA bits (see
Figure 50).
Note: The slave must have the same CPOL
and CPHA settings as the master. 

– Manage the SS pin as described in Section
11.4.3.2 and Figure 48. If CPHA=1 SS must
be held low continuously. If CPHA=0 SS must
be held low during byte transmission and
pulled up between each byte to let the slave
write in the shift register. 

2. Write to the SPICR register to clear the MSTR
bit and set the SPE bit to enable the SPI I/O
functions.

11.4.3.6 Slave Mode Transmit Sequence
When software writes to the SPIDR register, the
data byte is loaded into the 8-bit shift register and
then shifted out serially to the MISO pin most sig-
nificant bit first.

The transmit sequence begins when the slave de-
vice receives the clock signal and the most signifi-
cant bit of the data on its MOSI pin.

When data transfer is complete:

– The SPIF bit is set by hardware

– An interrupt request is generated if SPIE bit is
set and interrupt mask in the CCR register is
cleared.

Clearing the SPIF bit is performed by the following
software sequence:

1. An access to the SPICSR register while the
SPIF bit is set.

2. A write or a read to the SPIDR register. 

Notes: While the SPIF bit is set, all writes to the
SPIDR register are inhibited until the SPICSR reg-
ister is read.

The SPIF bit can be cleared during a second
transmission; however, it must be cleared before
the second SPIF bit in order to prevent an Overrun
condition (see Section 11.4.5.2).
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SERIAL PERIPHERAL INTERFACE (Cont’d)

11.4.6 Low Power Modes

11.4.6.1 Using the SPI to wake-up the Device
from Halt mode
In slave configuration, the SPI is able to wake-up
the Device from HALT mode through a SPIF inter-
rupt. The data received is subsequently read from
the SPIDR register when the software is running
(interrupt vector fetch). If multiple data transfers
have been performed before software clears the
SPIF bit, then the OVR bit is set by hardware.

Note: When waking up from Halt mode, if the SPI
remains in Slave mode, it is recommended to per-
form an extra communications cycle to bring the
SPI from Halt mode state to normal state. If the
SPI exits from Slave mode, it returns to normal
state immediately.

Caution: The SPI can wake-up the Device from
Halt mode only if the Slave Select signal (external

SS pin or the SSI bit in the SPICSR register) is low
when the Device enters Halt mode. So if Slave se-
lection is configured as external (see Section
11.4.3.2), make sure the master drives a low level
on the SS pin when the slave enters Halt mode.

11.4.7 Interrupts 

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

Mode Description 

WAIT
No effect on SPI. 
SPI interrupt events cause the Device to exit 
from WAIT mode.

HALT

SPI registers are frozen. 
In HALT mode, the SPI is inactive. SPI oper-
ation resumes when the Device is woken up 
by an interrupt with “exit from HALT mode” 
capability. The data received is subsequently 
read from the SPIDR register when the soft-
ware is running (interrupt vector fetching). If 
several data are received before the wake-
up event, then an overrun error is generated. 
This error can be detected after the fetch of 
the interrupt routine that woke up the Device.

Interrupt Event Event
Flag

Enable 
Control 

Bit

Exit 
from
Wait

Exit 
from 
Halt

SPI End of Trans-
fer Event SPIF

SPIE

Yes Yes

Master Mode 
Fault Event MODF Yes No

Overrun Error OVR Yes No
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SERIAL COMMUNICATIONS INTERFACE (Cont’d)

CONTROL REGISTER 1 (SCICR1)
Read/Write

Reset Value: x000 0000 (x0h)

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

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

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

Bit 4 = M Word length.
This bit determines the word length. It is set or
cleared by software.
0: 1 Start bit, 8 Data bits, 1 Stop bit 
1: 1 Start bit, 9 Data bits, 1 Stop bit

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

Bit 3 = WAKE Wake-Up method.
This bit determines the SCI Wake-Up method, it is
set or cleared by software.
0: Idle Line
1: Address Mark

Bit 2 = PCE Parity control enable.
This bit selects the hardware parity control (gener-
ation and detection). When the parity control is en-
abled, the computed parity is inserted at the MSB
position (9th bit if M=1; 8th bit if M=0) and parity is
checked on the received data. This bit is set and
cleared by software. Once it is set, PCE is active
after the current byte (in reception and in transmis-
sion).
0: Parity control disabled
1: Parity control enabled

Bit 1 = PS Parity selection.
This bit selects the odd or even parity when the
parity generation/detection is enabled (PCE bit
set). It is set and cleared by software. The parity
will be selected after the current byte.
0: Even parity
1: Odd parity

Bit 0 = PIE Parity interrupt enable.
This bit enables the interrupt capability of the hard-
ware parity control when a parity error is detected
(PE bit set). It is set and cleared by software.
0: Parity error interrupt disabled
1: Parity error interrupt enabled.

7 0

R8 T8 SCID M WAKE PCE PS PIE
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11.7 10-BIT A/D CONVERTER (ADC)

11.7.1 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 6 multiplexed analog input chan-
nels (refer to device pin out description) that allow
the peripheral to convert the analog voltage levels
from 6 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.

11.7.2 Main Features
■ 10-bit conversion
■ 6 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 61.

11.7.3 Functional Description
11.7.3.1 Analog Power Supply
VDDA and VSSA are the high and low level refer-
ence voltage pins. In some devices (refer to device
pin out description) they are internally connected
to the VDD and VSS pins. 

Conversion accuracy may therefore be impacted
by voltage drops and noise in the event of heavily
loaded or badly decoupled power supply lines.

Figure 61. ADC Block Diagram

CH2 CH1EOC SPEEDADON SLOW CH0 ADCCSR

AIN0

AIN1 ANALOG TO DIGITAL

CONVERTER

AINx

ANALOG
MUX

D4 D3D5D9 D8 D7 D6 D2ADCDRH

3

fADCfCPU

D1 D0ADCDRL 0 0 0 0 0 0

0

fCPU, fCPU/2, fCPU/4
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13.2 ABSOLUTE MAXIMUM RATINGS

Stresses above those listed as “absolute maxi-
mum ratings” may cause permanent damage to
the device. This is a stress rating only and func-
tional operation of the device under these condi-

tions is not implied. Exposure to maximum rating
conditions for extended periods may affect device
reliability.

13.2.1 Voltage Characteristics  

13.2.2 Current Characteristics  

13.2.3 Thermal Characteristics  

Notes:
1. Directly connecting the I/O pins to VDD or VSS could damage the device if an unexpected change of the I/O configura-
tion occurs (for example, due to a corrupted program counter). To guarantee safe operation, this connection has to be
done through a pull-up or pull-down resistor (typical: 10kΩ for I/Os). Unused I/O pins must be tied in the same way to VDD
or VSS according to their reset configuration. For reset pin, please refer to Figure 91 and Figure 92.
2. IINJ(PIN) must never be exceeded. This is implicitly insured if VIN maximum is respected. If VIN maximum cannot be
respected, the injection current must be limited externally to the IINJ(PIN) value. A positive injection is induced by VIN>VDD
while a negative injection is induced by VIN<VSS. For true open-drain pads, there is no positive injection current, and the
corresponding VIN maximum must always be respected.
3. All power (VDD) and ground (VSS) lines must always be connected to the external supply.
4. Negative injection disturbs the analog performance of the device. See note in “10-BIT ADC CHARACTERISTICS” on
page 157. For best reliability, it is recommended to avoid negative injection of more than 1.6mA.
5. When several inputs are submitted to a current injection, the maximum ΣIINJ(PIN) is the absolute sum of the positive
and negative injected currents (instantaneous values). These results are based on characterisation with ΣIINJ(PIN) maxi-
mum current injection on four I/O port pins of the device.
6. True open drain I/O port pins do not accept positive injection.

Symbol Ratings Maximum value Unit

VDD - VSS Supply voltage 6.5
V

VIN Input voltage on any pin 1) & 2) VSS-0.3 to VDD+0.3

VESD(HBM) Electrostatic discharge voltage (Human Body Model)
see Section 13.7.3 on page 142

VESD(MM) Electrostatic discharge voltage (Machine Model)

Symbol Ratings  Maximum value Unit

IVDD Total current into VDD power lines (source) 3) 100 mA

IVSS Total current out of VSS ground lines (sink) 3) 150

IIO

Output current sunk by any standard I/O and control pin 25

Output current sunk by any high sink I/O pin 50

Output current source by any I/Os and control pin - 25

IINJ(PIN)
 2) & 4)

Injected current on Flash device pins PB0 and PB1 + 5

Injected current on RESET pin ± 5

Injected current on OSC1 and OSC2 pins ± 5

Injected current on any other pin 5) & 6) ± 5

ΣIINJ(PIN)
 2) Total injected current (sum of all I/O and control pins) 5) ± 20

Symbol Ratings  Value Unit

TSTG Storage temperature range -65 to +150 °C

TJ
Maximum junction temperature (see Section Figure 104. "Low Profile Fine Pitch Ball Grid Array 
Package" on page 160)
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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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15 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/FASTROM).

ST7226x devices are ROM versions. ST72P26x
devices are Factory Advanced Service Technique
ROM (FASTROM) versions: they are factory-pro-
grammed XFlash devices.

ST72F26x XFlash devices are shipped to custom-
ers with a default program memory content (FFh).
The option bytes are programmed to enable the in-
ternal RC oscillator. The ROM/FASTROM 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/FASTROM devices are factory-
configured.

15.1 OPTION BYTES

The two option bytes allow the hardware configu-
ration of the microcontroller to be selected.
The option bytes have no address in the memory
map and can be accessed only in programming
mode (for example using a standard ST7 program-
ming tool). The default content of the FLASH is
fixed to FFh.
In masked ROM devices, the option bytes are
fixed in hardware by the ROM code (see option
list).

USER OPTION BYTE 0
OPT 7 = 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

OPT 6 = WDG SW Hardware or software watch-
dog 
This option bit selects the watchdog type.
0: Hardware (watchdog always enabled)
1: Software (watchdog to be enabled by software)

OPT 5:4 = VD[1:0] Voltage detection selection
These option bits enable the voltage detection
block (LVD and AVD) with a selected threshold of
the LVD and AVD.

OPT 3:2 = SEC[1:0] Sector 0 size definition
These option bits indicate the size of sector 0 ac-
cording to the following table. 

Note 1: 4k available on FASTROM devices only.

OPT 1 = FMP_R 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 will cause the whole memory to be
erased first, and the device can be reprogrammed.
Refer to Section 4.5 and the ST7 Flash Program-
ming Reference Manual for more details.
0: Read-out protection off
1: Read-out protection on

Configuration VD1 VD0

LVD Off 1 1

Lowest Voltage Threshold (∼3.05V) 1 0

Medium Voltage Threshold (∼3.6V) 0 1

Highest Voltage Threshold (∼4.1V) 0 0

Sector 0 Size SEC1 SEC0

0.5k 0 0

1k 0 1

2 1 0

4k 1) 1 1

USER OPTION BYTE 0
7 0

USER OPTION BYTE 1
7 0

WDG
HALT

WDG
SW

VD1 VD0
SEC

1
SEC

0
FMP

R
FMP

W
EXTIT Res.

OSC

TYPE

1

OSC

TYPE

0

OSC

RNGE

2

OSC

RNGE

1

OSC

RNGE

0

PLL

OFF

Default
Value

1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 1

1


