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Welcome to E-XFL.COM

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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2 - PIN DATA

Table 1 : Pin Description

Figure 2 : Pin Configuration (top view)
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P6.2/CS2
P6.3/CS3
P6.4/CS4

P6.5/HOLD
P6.6/HLDA
P6.7/BREQ

P8.0/CC16IO
P8.1/CC17IO
P8.2/CC18IO
P8.3/CC19IO
P8.4/CC20IO

P8.6/CC22IO
P8.7/CC23IO

DC2
VSS

P7.0/POUT0
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RPD
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5 - INTERNAL FLASH MEMORY

5.1 - Overview

– 128K or 256K Byte on-chip Flash memory

– Two possibilities of Flash mapping into the CPU
address space 

– Flash memory can be used for code and data
storage

– 32-bit, zero waitstate read access (50ns cycle
time at fCPU = 40MHz on PQFP144 devices and
62.5ns cycle time at fCPU = 32MHz on TQFP144
devices)

– Erase-Program Controller (EPC) similar to
M29F400B STM’s stand-alone Flash memory

• Word-by-Word Programmable (16µs typical)

• Data polling and Toggle Protocol for EPC
Status

• Ready/Busy signal connected on XP2INT
interrupt line

• Internal Power-On detection circuit

– Memory Erase in blocks

• One 16K Byte, two 8K Byte, one 32K Byte, one
to three 64K Byte blocks

• Each block can be erased separately
(1.5 second typical)

• Chip erase (8.5 second typical)

• Each block can be separately protected
against programming and erasing

• Each protected block can be temporary unpro-
tected

• When enabled, the read protection prevents
access to data in Flash memory using a pro-
gram running out of the Flash memory space.

Access to data of internal Flash can only be per-
formed with an inner protected program

– Erase Suspend and Resume Modes

• Read and Program another Block during erase
suspend

– Single Voltage operation, no need of dedicated
supply pin

– Low Power Consumption:

• 45mA max. Read current

• 60mA max. Program or Erase current

• Automatic Stand-by-mode (50µA maximum)

– 1000 Erase-Program Cycles per block, 20 years
of data retention time

– Operating temperature: -40 to +125oC / -40 to
+125oC

5.2 - Operational Overview

Read Mode

In standard mode (the normal operating mode)
the Flash appears like an on-chip ROM with the
same timing and functionality. The Flash module
offers a fast access time, allowing zero waitstate
access with CPU frequency up to 40MHz on
PQFP144 devices and up to 32MHz on TQFP144
devices. Instruction fetches and data operand
reads are performed with all addressing modes of
the ST10F269 instruction set. 

In order to optimize the programming time of the
internal Flash, blocks of 8K Bytes, 16K Bytes,
32K Bytes, 64K Bytes can be used. But the size of
the blocks does not apply to the whole memory
space, see details in Table 2. 

*Not available on 128K versions (reserved areas). 

Table 2 : 128K or 256K Byte Flash Memory Block Organization

Block Addresses (Segment 0) Addresses (Segment 1) Size (byte)

0

1

2

3

4

5*

6*

00’0000h to 00’3FFFh

00’4000h to 00’5FFFh

00’6000h to 00’7FFFh

01’8000h to 01’FFFFh

02’0000h to 02’FFFFh

03’0000h to 03’FFFFh*

04’0000h to 04’FFFFh*

01’0000h to 01’3FFFh

01’4000h to 01’5FFFh

01’6000h to 01’7FFFh

01’8000h to 01’FFFFh

02’0000h to 02’FFFFh

03’0000h to 03’FFFFh*

04’0000h to 04’FFFFh*

16K

8K

8K

32K

64K

64K*

64K*
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Flash Status (see note for address) 

Note: The Address of Flash Status Register is the address of the word being programmed when
Programming operation is in progress, or an address within block being erased when Erasing
operation is in progress.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- - - - - - - - FSB.7 FSB.6 FSB.5 - FSB.3 FSB.2 - -

R R R R R

FSB.7 Flash Status bit 7: Data Polling Bit
Programming Operation: this bit outputs the complement of the bit 7 of the word being
programmed, and after completion, will output the bit 7 of the word programmed.
Erasing Operation: outputs a ‘0’ during erasing, and ‘1’ after erasing completion.
If the block selected for erasure is (are) protected, FSB.7 will be set to ‘0’ for about 100 µs, and
then return to the previous addressed memory data value.
FSB.7 will also flag the Erase Suspend Mode by switching from ‘0’ to ‘1’ at the start of the
Erase Suspend.
During Program operation in Erase Suspend Mode, FSB.7 will have the same behaviour as in
normal Program execution outside the Suspend mode.

FSB.6 Flash Status bit 6: Toggle Bit
Programming or Erasing Operations: successive read operations of Flash Status register will
deliver complementary values. FSB.6 will toggle each time the Flash Status register is read.
The Program operation is completed when two successive reads yield the same value. The
next read will output the bit last programmed, or a ‘1’ after Erase operation
FSB.6 will be set to‘1’ if a read operation is attempted on an Erase Suspended block. In
addition, an Erase Suspend/Resume command will cause FSB.6 to toggle.

FSB.5 Flash Status bit 5: Error Bit
This bit is set to ‘1’ when there is a failure of Program, block or chip erase operations.This bit
will also be set if a user tries to program a bit to ‘1’ to a Flash location that is currently
programmed with ‘0’.
The error bit resets after Read/Reset instruction.
In case of success, the Error bit will be set to ‘0’ during Program or Erase and then will output
the bit last programmed or a ‘1’ after erasing

FSB.3 Flash Status bit 3: Erase Time-out Bit
This bit is cleared by the EPC when the last Block Erase command has been entered to the
Command Interface and it is awaiting the Erase start. When the time-out period is finished,
after 96 µs, FSB.3 returns back to ‘1’.

FSB.2 Flash Status bit 2: Toggle Bit
This toggle bit, together with FSB.6, can be used to determine the chip status during the Erase
Mode or Erase Suspend Mode. It can be used also to identify the block being Erased
Suspended. A Read operation will cause FSB.2 to Toggle during the Erase Mode. If the Flash
is in Erase Suspend Mode, a Read operation from the Erase suspended block or a Program
operation into the Erase suspended block will cause FSB.2 to toggle.
When the Flash is in Program Mode during Erase Suspend, FSB.2 will be read as ‘1’ if address
used is the address of the word being programmed.
After Erase completion with an Error status, FSB.2 will toggle when reading the faulty sector.
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5.3.5 - Flash Protection Register
The Flash Protection register is a non-volatile register that contains the protection status. This register
can be read by using the Read Protection Status (RP) command, and programmed by using the dedi-
cated Set Protection command.

Flash Protection Register (PR) 

*Not avalaible for 128K versions (reserved areas)

5.3.6 - Instructions Description
Twelve instructions dedicated to Flash memory
accesses are defined as follow:

Read/Reset (RD). The Read/Reset instruction
consist of one write cycle with data XXF0h. it can
be optionally preceded by two CI enable coded
cycles (data xxA8h at address 1554h + data
xx54h at address 2AA8h). Any successive read
cycle following a Read/Reset instruction will read
the memory array. A Wait cycle of 10µs is
necessary after a Read/Reset command if the
memory was in program or Erase mode.
Program Word (PW). This instruction uses four
write cycles. After the two Cl enable coded cycles,
the Program Word command xxA0h is written at
address 1554h. The following write cycle will latch
the address and data of the word to be
programmed. Memory programming can be done
only by writing 0's instead of 1's, otherwise an
error occurs. During programming, the Flash

Status is checked by reading the Flash Status bit
FSB.2, FSB.5, FSB.6 and FSB.7 which show the
status of the EPC. FSB.2, FSB.6 and FSB.7
determine if programming is on going or has
completed, and FSB.5 allows a check to be made
for any possible error.
Block Erase (BE). This instruction uses a
minimum of six command cycles. The erase
enable command xx80h is written at address
1554h after the two-cycle CI enable sequence. 
The erase confirm code xx30h must be written at
an address related to the block to be erased
preceded by the execution of a second CI enable
sequence. Additional erase confirm codes must
be given to erase more than one block in parallel.
Additional erase confirm commands must be
written within a defined time-out period. The input
of a new Block Erase command will restart the
time-out period. 
When this time-out period has elapsed, the erase
starts. The status of the internal timer can be
monitored through the level of FSB.3, if FSB.3 is
‘0’, the Block Erase command has been given and

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CP - - - - - - - - BP6* BP5* BP4 BP3 BP2 BP1 BP0

BPx Block x Protection Bit (x = 0...6)

‘0’: the Block Protection is enabled for block x. Programming or erasing the block is not 
possible, unless a Block Temporary Unprotection command is issued.

1’: the Block Protection is disabled for block x.

Bit is ‘1’ by default, and can be programmed permanently to ‘0’ using the Set Protection 
command but then cannot be set to ‘1’ again. It is therefore possible to temporally disable the 
Block Protection using the Block Temporary Unprotection instruction.

CP Code Protection Bit

‘0’: the Flash Code Protection is enabled. Read accesses to the Flash for execution not 
performed in the Flash itself are not allowed, the returned value will be 009Bh, whatever the 
content of the Flash is.

1’: the Flash Code Protection is disabled: read accesses to the Flash from external or internal 
RAM are allowed

Bit is ‘1’ by default, and can be programmed permanently to ‘0’ using the Set Protection 
command but then cannot be set to ‘1’ again. It is therefore possible to temporally disable the 
Code Protection using the Code Temporary Unprotection instruction.
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Figure 7 : Memory Configuration after Reset     

5.6.3 - Loading the Startup Code
After sending the identification Byte the BSL
enters a loop to receive 32 Bytes via ASC0. These
Byte are stored sequentially into locations
00’FA40h through 00’FA5Fh of the internal RAM.
So up to 16 instructions may be placed into the
RAM area. To execute the loaded code the BSL
then jumps to location 00’FA40h, which is the first
loaded instruction. 
The bootstrap loading sequence is now
terminated, the ST10F269 remains in BSL mode,
however. Most probably the initially loaded routine
will load additional code or data, as an average
application is likely to require substantially more
than 16 instructions. This second receive loop
may directly use the pre-initialized interface ASC0
to receive data and store it to arbitrary
user-defined locations.
This second level of loaded code may be the final
application code. It may also be another, more
sophisticated, loader routine that adds a
transmission protocol to enhance the integrity of
the loaded code or data. It may also contain a
code sequence to change the system
configuration and enable the bus interface to store
the received data into external memory.
This process may go through several iterations or
may directly execute the final application. In all

cases the ST10F269 will still run in BSL mode,
that means with the watchdog timer disabled and
limited access to the internal Flash area. 
All code fetches from the internal Flash area
(00’0000h...00’7FFFh or 01’0000h...01’7FFFh, if
mapped to segment 1) are redirected to the
special Boot-ROM. Data fetches access will
access the internal Boot-ROM of the ST10F269, if
any is available, but will return undefined data on
ROMless devices.

5.6.4 - Exiting Bootstrap Loader Mode
In order to execute a program in normal mode, the
BSL mode must be terminated first. The
ST10F269 exits BSL mode upon a software reset
(ignores the level on P0L.4) or a hardware reset
(P0L.4 must be high). After a reset the ST10F269
will start executing from location 00’0000h of the
internal Flash or the external memory, as
programmed via pin EA.

 16M Bytes  16M Bytes  16M Bytes

BSL mode active Yes (P0L.4=’0’) Yes (P0L.4=’0’) No (P0L.4=’1’)

EA pin High Low Access to application

Code fetch from internal 
Flash area

Test-Flash access Test-Flash access User Flash access

Data fetch from internal 
Flash area

User Flash access User Flash access User Flash access

IRAM

1

0

User

Flash

Test

Flash

Segment

2

255

Access to:

external
bus

disabled

internal

enabled
Flash

1

0

User

Flash

Test

Flash

Segment

2

255

Access to:

external
bus

enabled

internal

enabled
Flash

IRAM

1

0
User

Flash

Segment

2

255

Access:

depends on
reset config

EA, Port0

depends on
reset config

EA, Port0

IRAM
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Figure 11 : Chip Select Delay     
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Hardware traps are exceptions or error conditions
that arise during run-time. They cause immediate
non-maskable system reaction similar to a
standard interrupt service (branching to a
dedicated vector table location). 

The occurrence of a hardware trap is additionally
signified by an individual bit in the trap flag
register (TFR). Except when another higher
prioritized trap service is in progress, a hardware
trap will interrupt any other program execution.
Hardware trap services cannot not be interrupted
by standard interrupt or by PEC interrupts.

8.3 - Interrupt Control Registers

All interrupt control registers are identically
organized. The lower 8 bits of an interrupt control
register contain the complete interrupt status
information of the associated source, which is

required during one round of prioritization, the
upper 8 bits of the respective register are
reserved. All interrupt control registers are bit
addressable and all bits can be read or written via
software. 

This allows each interrupt source to be
programmed or modified with just one instruction.
When accessing interrupt control registers
through instructions which operate on Word data
types, their upper 8 bits (15...8) will return zeros,
when read, and will discard written data.

The layout of the Interrupt Control registers shown
below applies to each xxIC register, where xx
stands for the mnemonic for the respective
source.

CAPCOM Timer 1 T1IR T1IE T1INT 00’0084h 21h

CAPCOM Timer 7 T7IR T7IE T7INT 00’00F4h 3Dh

CAPCOM Timer 8 T8IR T8IE T8INT 00’00F8h 3Eh

GPT1 Timer 2 T2IR T2IE T2INT 00’0088h 22h

GPT1 Timer 3 T3IR T3IE T3INT 00’008Ch 23h

GPT1 Timer 4 T4IR T4IE T4INT 00’0090h 24h

GPT2 Timer 5 T5IR T5IE T5INT 00’0094h 25h

GPT2 Timer 6 T6IR T6IE T6INT 00’0098h 26h

GPT2 CAPREL Register CRIR CRIE CRINT 00’009Ch 27h

A/D Conversion Complete ADCIR ADCIE ADCINT 00’00A0h 28h

A/D Overrun Error ADEIR ADEIE ADEINT 00’00A4h 29h

ASC0 Transmit S0TIR S0TIE S0TINT 00’00A8h 2Ah

ASC0 Transmit Buffer S0TBIR S0TBIE S0TBINT 00’011Ch 47h

ASC0 Receive S0RIR S0RIE S0RINT 00’00ACh 2Bh

ASC0 Error S0EIR S0EIE S0EINT 00’00B0h 2Ch

SSC Transmit SCTIR SCTIE SCTINT 00’00B4h 2Dh

SSC Receive SCRIR SCRIE SCRINT 00’00B8h 2Eh

SSC Error SCEIR SCEIE SCEINT 00’00BCh 2Fh

PWM Channel 0...3 PWMIR PWMIE PWMINT 00’00FCh 3Fh

CAN1 Interface XP0IR XP0IE XP0INT 00’0100h 40h

CAN2 Interface XP1IR XP1IE XP1INT 00’0104h 41h

FLASH Ready / Busy XP2IR XP2IE XP2INT 00’0108h 42h

PLL Unlock/OWD XP3IR XP3IE XP3INT 00’010Ch 43h

Table 7 : Interrupt Sources (continued)

Source of Interrupt or PEC 
Service Request

Request
Flag

Enable
Flag

Interrupt
Vector

Vector
Location

Trap
Number
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ODP6 (F1CEH / E7H) ESFR Reset Value: --00h 

12.9.1 - Alternate Functions of Port 6
A programmable number of chip select signals (CS4...CS0) derived from the bus control registers
(BUSCON4...BUSCON0) can be output on 5 pins of Port 6. 
The number of chip select signals is selected via PORT0 during reset. The selected value can be read
from bit-field CSSEL in register RP0H (read only) in order to check the configuration during run time.

The Table 23 summarizes the alternate functions of Port 6 depending on the number of selected chip
select lines (coded via bit-field CSSEL).  

Figure 36 : Port 6 I/O and Alternate Functions   

DP6.y Port Direction Register DP6 Bit y
DP6.y = 0: Port line P6.y is an input (high impedance)
DP6.y = 1: Port line P6.y is an output

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- - - - - - - - ODP6.7 ODP6.6 ODP6.5 ODP6.4 ODP6.3 ODP6.2 ODP6.1 ODP6.0

RW RW RW RW RW RW RW RW

ODP6.y Port 6 Open Drain Control Register Bit y
ODP6.y = 0: Port line P6.y output driver in push-pull mode
ODP6.y = 1: Port line P6.y output driver in open drain mode

Table 23 : Port 6 Alternate Functions

Port 6 Alternate Function
CSSEL = 10

Alternate Function
CSSEL = 01

Alternate Function
CSSEL = 00

Alternate Function
CSSEL = 11

P6.0
P6.1
P6.2
P6.3
P6.4

General purpose I/O
General purpose I/O
General purpose I/O
General purpose I/O
General purpose I/O

Chip select   CS0
Chip select   CS1

General purpose I/O
General purpose I/O
General purpose I/O

Chip select   CS0
Chip select   CS1
Chip select   CS2

General purpose I/O
General purpose I/O

Chip select   CS0
Chip select   CS1
Chip select   CS2
Chip select   CS3
Chip select   CS4

P6.5
P6.6
P6.7

HOLD External hold request input
HLDA Hold acknowledge output
BREQ Bus request output

Port 6

Alternate Function a)

General Purpose Input/Output

P6.7
P6.6
P6.5
P6.4
P6.3
P6.2
P6.1
P6.0

BREQ
HLDA
HOLD
CS4
CS3
CS2
CS1
CS0
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12.11 - Port 8
If this 8-bit port is used for general purpose I/O,
the direction of each line can be configured via the

corresponding direction register DP8. Each port
line can be switched into push/pull or open drain
mode via the open drain control register ODP8.

P8 (FFD4h / EAh) SFR Reset Value: --00h    

DP8 (FFD6h / EBh) SFR Reset Value: --00h  

ODP8 (F1D6h / EBh) ESFR Reset Value: --00h  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- - - - - - - - P8.7 P8.6 P8.5 P8.4 P8.3 P8.2 P8.1 P8.0

RW RW RW RW RW RW RW RW

P8.y Port Data Register P8 Bit y

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- - - - - - - - DP8.7 DP8.6 DP8.5 DP8.4 DP8.3 DP8.2 DP8.1 DP8.0

RW RW RW RW RW RW RW RW

DP8.y Port Direction Register DP8 Bit y
DP8.y = 0: Port line P8.y is an input (high impedance)
DP8.y = 1: Port line P8.y is an output

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- - - - - - - - ODP8.7 ODP8.6 ODP8.5 ODP8.4 ODP8.3 ODP8.2 ODP8.1 ODP8.0

RW RW RW RW RW RW RW RW

ODP8.y Port 8 Open Drain Control Register Bit y
ODP8.y = 0: Port line P8.y output driver in push-pull mode
ODP8.y = 1: Port line P8.y output driver in open drain mode
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15 - CAN MODULES

The two integrated CAN modules (CAN1 and
CAN2) are identical and handle the completely
autonomous transmission and reception of CAN
frames according to the CAN specification V2.0
part B (active). 
Each on-chip CAN module can receive and
transmit standard frames with 11-bit identifiers as
well as extended frames with 29-bit identifiers.
These two CAN modules are both identical to the
CAN module of the ST10F167. 
Because of duplication of the CAN controllers, the
following adjustments are to be considered:
– Same internal register addresses of both CAN

controllers, but with base addresses differing in
address bit A8; separate chip select for each
CAN module. Refer to Chapter : Memory Organ-
ization  on page 14.

– The CAN1 transmit line (CAN1_TxD) is the
alternate function of the Port P4.6 pin and the
receive line (CAN1_RxD) is the alternate
function of the Port P4.5 pin.

– The CAN2 transmit line (CAN2_TxD) is the
alternate function of the Port P4.7 pin and the
receive line (CAN2_RxD) is the alternate
function of the Port P4.4 pin. 

– Interrupt request line of the CAN1 module is
connected to the XBUS interrupt line XP0,
interrupt of the CAN2 module is connected to
the line XP1.

– The CAN modules must be selected with
corresponding CANxEN bit of XPERCON register
before the bit XPEN of SYSCON register is set.

– The reset default configuration is: CAN1 is
enabled, CAN2 is disabled.

15.1 - CAN Modules Memory Mapping

15.1.1 - CAN1
Address range 00’EF00h - 00’EFFFh is reserved
for the CAN1 Module access. CAN1 is enabled by
setting XPEN bit 2 of the SYSCON register and by
setting bit 0 of the XPERCON register. Accesses
to the CAN Module use demultiplexed addresses
and a 16-bit data bus (Byte accesses are
possible). Two wait states give an access time of
125ns at 40MHz CPU clock or at 32MHz CPU
clock. No tri-state wait states are used.

15.1.2 - CAN2
Address range 00’EE00h - 00’EEFFh is reserved
for the CAN2 Module access. CAN2 is enabled by
setting XPEN bit 2 of the SYSCON register and by
setting bit 1 of the XPERCON register. Accesses

to the CAN Module use demultiplexed addresses
and a 16-bit data bus (Byte accesses are
possible). Two wait states give an access time of
125ns at 40MHz or 32MHz CPU clock. No tri-state
wait states are used.
Note: If one or both CAN modules is used,

Port 4 cannot be programmed to output all
8 segment address lines. Thus, only
4 segment address lines can be used,
reducing the external memory space to
5M Bytes (1M Byte per CS line).

15.2 - CAN Bus Configurations
Depending on application, CAN bus configuration
may be one single bus with a single or multiple
interfaces or a multiple bus with a single or
multiple interfaces. The ST10F269 is able to
support these 2 cases.

Single CAN Bus
The single CAN Bus multiple interfaces
configuration may be implemented using 2 CAN
transceivers as shown in Figure 47.  
Figure 47 : Single CAN Bus Multiple Interfaces, 
Multiple Transceivers

CAN1
RxD TxD

CAN2
RxD TxD

CAN
Transceiver

CAN
Transceiver

CAN_H

CAN_H CAN bus
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The ST10F269 also supports single CAN Bus
multiple (dual) interfaces using the open drain
option of the CANx_TxD output as shown in
Figure 48. Thanks to the OR-Wired Connection,
only one transceiver is required. In this case the
design of the application must take in account the
wire length and the noise environment.     

Multiple CAN Bus
The ST10F269 provides 2 CAN interfaces to
support such kind of bus configuration as shown
in Figure 49. 

Figure 48 : Single CAN Bus, Dual Interfaces, 
Single Transceiver

Figure 49 : Connection to Two Different CAN 
Buses (e.g. for gateway application)

CAN1
RxD TxD

CAN2
RxD TxD

CAN
Transceiver

CAN_H

CAN_H CAN bus

* Open drain output

+5V

2.7kΩ

* *

CAN1
RxD TxD

CAN2
RxD TxD

CAN
Transceiver

CAN
Transceiver

CAN_H

CAN_H CAN CAN 
bus 2bus 1
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Interrupt control registers are common with CAPCOM1 Unit: CC10IC (RTCSI) and CC11IC (RTCAI).

CCxIC SFR Reset Value: --00h

CC10IC: FF8Ch/C6h
CC11IC: FF8Eh/C7h

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- - - - - - - - CCxIR CCxIE ILVL GLVL

RW RW RW RW

Source of interrupt Request Flag Enable Flag Interrupt Vector Vector Location Trap Number

External interrupt 2 CC10IR CC10IE CC10INT 00’0068h 1Ah/26

External interrupt 3 CC11IR CC11IE CC11INT 00’006Ch 1Bh/27
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The PONR flag of WDTCON register is set if the output voltage of the internal 3.3V supply falls below the
threshold (typically 2V) of the power-on detection circuit. This circuit is efficient to detect major failures of
the external 5V supply but if the internal 3.3V supply does not drop under 2 volts, the PONR flag is not
set. This could be the case on fast switch-off / switch-on of the 5V supply. The time needed for such a
sequence to activate the PONR flag depends on the value of the capacitors connected to the supply and
on the exact value of the internal threshold of the detection circuit.   

Notes: 1. PONR bit may not be set for short supply failure.

2. For power-on reset and reset after supply partial failure, asynchronous reset must be used.

In case of bi-directional reset is enabled, and if the RSTIN pin is latched low after the end of the internal
reset sequence, then a Short hardware reset, a software reset or a watchdog reset will trigger a Long
hardware reset. Thus, Reset Indications flags will be set to indicate a Long Hardware Reset.
The Watchdog Timer is 16-bit, clocked with the system clock divided by 2 or 128. The high Byte of the
watchdog timer register can be set to a pre-specified reload value (stored in WDTREL). 
Each time it is serviced by the application software, the high byte of the watchdog timer is reloaded. For
security, rewrite WDTCON each time before the watchdog timer is serviced
Table 35 shows the watchdog time range for 40MHz CPU clock and Table 36 shows the watchdog time
range for 32MHz CPU clock.  

 

The watchdog timer period is calculated with the following formula:  

Table 34 : WDTCON Bit Value on Different Resets

Reset Source PONR LHWR SHWR SWR WDTR

Power On Reset X X X X

Power on after partial supply failure 1) 2) X X X

Long Hardware Reset X X X

Short Hardware Reset X X

Software Reset X

Watchdog Reset X X

Table 35 : WDTREL Reload Value (PQFP144 devices)

Reload value in WDTREL
Prescaler for fCPU = 40MHz

2 (WDTIN = ‘0’) 128 (WDTIN = ‘1’)

FFh 12.8µs 819.2ms

00h 3.276ms 209.7ms

Table 36 : WDTREL Reload Value (TQFP144 devices)

Reload value in WDTREL
Prescaler for fCPU = 32MHz

2 (WDTIN = ‘0’) 128 (WDTIN = ‘1’)

FFh 16.0µs 1.024ms

00h 4.096ms 262.1ms

PWDT
1

fCPU
--------------- 512× 1 WDTIN ] 63 ) 256 WDTREL ] )[–(××[+(×=
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BUSCON0 (FF0Ch / 86h) SFR Reset Value: 0xx0h

BUSCON1 (FF14h / 8Ah) SFR Reset Value: 0000h

BUSCON2 (FF16h / 8Bh) SFR Reset Value: 0000h

BUSCON3 (FF18h / 8Ch) SFR Reset Value: 0000h

‘0’: Pins WR and BHE retain their normal function

‘1’: Pin WR acts as WRL, pin BHE acts as WRH.

CLKEN System Clock Output Enable (CLKOUT)

‘0’: CLKOUT disabled: pin may be used for general purpose I/O

‘1’: CLKOUT enabled: pin outputs the system clock signal.

BYTDIS Disable/Enable Control for Pin BHE (Set according to data bus width)

‘0’: Pin BHE enabled

‘1’: Pin BHE disabled, pin may be used for general purpose I/O.

ROMEN Internal Memory Enable (Set according to pin EA during reset)

‘0’: Internal Memory disabled: accesses to the Memory area use the external bus

‘1’: Internal Memory enabled.

SGTDIS Segmentation Disable/Enable Control

‘0’: Segmentation enabled (CSP is saved/restored during interrupt entry/exit)

‘1’: Segmentation disabled (Only IP is saved/restored).

ROMS1 Internal Memory Mapping

‘0’: Internal Memory area mapped to segment 0 (00’0000H...00’7FFFH)

‘1’: Internal Memory area mapped to segment 1 (01’0000H...01’7FFFH).

STKSZ System Stack Size

Selects the size of the system stack (in the internal RAM) from 32 to 1024 words.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CSWEN0 CSREN0 RDYPOL0 RDYEN0 - BUS ACT0 ALE CTL0 - BTYP MTTC0 RWDC0 MCTC

RW RW RW RW RW2 RW2 RW1 RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CSWEN1 CSREN1 RDYPOL1 RDYEN1 - BUSACT1 ALECTL1 - BTYP MTTC1 RWDC1 MCTC

RW RW RW RW RW RW RW RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CSWEN2 CSREN2 RDYPOL2 RDYEN2 - BUSACT2 ALECTL2 - BTYP MTTC2 RWDC2 MCTC

RW RW RW RW RW RW RW RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CSWEN3 CSREN3 RDYPOL3 RDYEN3 - BUSACT3 ALECTL3 - BTYP MTTC3 RWDC3 MCTC

RW RW RW RW RW RW RW RW RW RW
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EXICON (F1C0h / E0h ESFR Reset Value: 0000h

EXISEL (F1DAh / EDh) ESFR Reset Value: 0000h 

XP3IC (F19Eh / CFh) 1 ESFR Reset Value: --00h 

Note: 1. XP3IC register has the same bit field as xxIC interrupt registers 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EXI7ES EXI6ES EXI5ES EXI4ES EXI3ES EXI2ES EXI1ES EXI0ES

RW RW RW RW RW RW RW RW

EXIxES(x=7...0) External Interrupt x Edge Selection Field (x=7...0)

0 0: Fast external interrupts disabled: standard mode

EXxIN pin not taken in account for entering/exiting Power Down mode.

0 1: Interrupt on positive edge (rising)

Enter Power Down mode if EXiIN = ‘0’, exit if EXxIN = ‘1’ (referred as ‘high’ active level)

1 0: Interrupt on negative edge (falling)

Enter Power Down mode if EXiIN = ‘1’, exit if EXxIN = ‘0’ (referred as ‘low’ active level)

1 1: Interrupt on any edge (rising or falling)

Always enter Power Down mode, exit if EXxIN level changed.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EXI7SS EXI6SS EXI5SS EXI4SS EXI3SS EXI2SS EXI1SS EXI0SS

RW RW RW RW RW RW RW RW

EXIxSS External Interrupt x Source Selection (x=7...0)

‘00’: Input from associated Port 2 pin.

‘01’: Input from “alternate source”.

‘10’: Input from Port 2 pin ORed with “alternate source”.

‘11’: Input from Port 2 pin ANDed with “alternate source”. 

EXIxSS Port 2 pin Alternate Source

0 P2.8 CAN1_RxD

1 P2.9 CAN2_RxD

2 P2.10 RTCSI

3 P2.11 RTCAI

4...7 P2.12...15 Not used (zero)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- - - - - - - - XP3IR XP3IE XP3ILVL GLVL

RW RW RW RW
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Notes: 1. ST10F269 pins are equipped with low-noise output drivers which significantly improve the device’s EMI performance. These
low-noise drivers deliver their maximum current only until the respective target output level is reached. After this, the output current
is reduced. This results in increased impedance of the driver, which attenuates electrical noise from the connected PCB tracks. The
current specified in column “Test Conditions” is delivered in any cases.

2. This specification is not valid for outputs which are switched to open drain mode. In this case the respective output will float and the
voltage results from the external circuitry.
3. Partially tested, guaranteed by design characterization.

4. Overload conditions occur if the standard operating conditions are exceeded, i.e. the voltage on any pin exceeds the specified
range (i.e. VOV > VDD+0.5V or VOV < -0.5V). The absolute sum of input overload currents on all port pins may not exceed 50mA. The
supply voltage must remain within the specified limits.

5. This specification is only valid during Reset, or during Hold-mode or Adapt-mode. Port 6 pins are only affected if they are used for
CS output and if their open drain function is not enabled.

6. The maximum current may be drawn while the respective signal line remains inactive.

7. The minimum current must be drawn in order to drive the respective signal line active.

8. The power supply current is a function of the operating frequency. This dependency is illustrated in Figure 65 and Figure 65. These
parameters are tested at VDDmax and 40MHz (or 32MHz) CPU clock with all outputs disconnected and all inputs at VIL or VIH. The
chip is configured with a demultiplexed 16-bit bus, direct clock drive, 5 chip select lines and 2 segment address lines, EA pin is low
during reset. After reset, PORT 0 is driven with the value ‘00CCh’ that produces infinite execution of NOP instruction with 15
wait-states, R/W delay, memory tristate wait state, normal ALE. Peripherals are not activated.

9. Idle mode supply current is a function of the operating frequency. This dependency is illustrated in the Figure 65. These
parameters are tested at VDDmax and 40MHz (or 32MHz) CPU clock with all outputs disconnected and all inputs at VIL or VIH.

10. This parameter value includes leakage currents. With all inputs (including pins configured as inputs) at 0V to 0.1V or at
VDD – 0.1V to VDD, VREF = 0V, all outputs (including pins configured as outputs) disconnected.

11. Typical IPD value is 5µA @ TA=25°C, 20µA @ TA=85°C and 60µA @ TA=125°C.

12. Partially tested, guaranteed by design characterization using 22pF loading capacitors on crystal pins.

IPD2
Power-down mode supply current (Real time 
clock enabled, oscillator enabled)

10

12

VDD = 5.5V
TA = 55°C

fOSC = 25MHz
– 2 + fOSC / 4 mA

Symbol Parameter Test 
Conditions Min. Max. Unit
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The real minimum value for TCL depends on the
jitter of the PLL. The PLL tunes fCPU to keep it
locked on fXTAL. The relative deviation of TCL is
the maximum when it is referred to one TCL
period. It decreases according to the formula and
to the Figure 69 given below. For N periods of TCL
the minimum value is computed using the
corresponding deviation DN:

where N = number of consecutive TCL periods
and 1 ≤ N ≤ 40. So for a period of 3 TCL periods
(N = 3): 
D3 = 4 - 3/15 = 3.8%
3TCLmin = 3TCLNOM x (1 - 3.8/100) 

= 3TCLNOM x 0.962 
3TCLmin = 36.075ns (at fCPU = 40MHz)
3TCLmin = 45.1ns (at fCPU = 32MHz)

This is especially important for bus cycles using
wait states and e.g. for the operation of timers,
serial interfaces, etc. For all slower operations and
longer periods (e.g. pulse train generation or
measurement, lower Baud rates, etc.) the
deviation caused by the PLL jitter is negligible. 

21.4.8 - External Clock Drive XTAL1
VDD = 5V ± 10%, VSS = 0V, TA = -40 to +125 °C (PQFP144 devices)

Notes: 1. Theoretical minimum. The real minimum value depends on the duty cycle of the input clock signal. 25MHz is the maximum input
frequency when using an external crystal oscillator. However, 40MHz can be applied with an external clock source.
2. The input clock signal must reach the defined levels VIL and VIH2.

TCLMIN TCLNOM 1
DN
100
-------------–

 
 
 
 

×=

DN 4 N 15 ) %[ ]⁄–(±=

Figure 69 : Approximated Maximum PLL Jitter

Parameter Symbol
fCPU = fXTAL fCPU = fXTAL / 2

fCPU = fXTAL x F

F = 1.5/2,/2.5/3/4/5 Unit

min max min max min max

Oscillator period tOSC SR 25 1 – 12.5 – 40 x N 100 x N ns

High time t1 SR 10 2 – 5 2 – 10 2 – ns

Low time t2 SR 10 2 – 5 2 – 10 2 – ns

Rise time t3 SR – 3 2 – 3 2 – 3 2 ns

Fall time t4 SR – 3 2 – 3 2 – 3 2 ns

3216842

±1

±2

±3

±4

Max.jitter [%]

N

This approximated formula is valid for 
1 ≤ N ≤ 40 and 10MHz ≤ fCPU ≤ 40MHz
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21.4.13 - External Bus Arbitration
VDD = 5V ± 10%, VSS = 0V, TA = -40 to +125°C, CL = 50pF (PQFP144 devices)

Note: 1. Partially tested, guaranteed by design characterization

VDD = 5V ± 10%, VSS = 0V, TA = -40 to +125°C, CL = 50pF (TQFP144 devices) 

Note: 1. Partially tested, guaranteed by design characterization

Symbol Parameter

Maximum CPU Clock
= 40 MHz

Variable CPU Clock
1/2TCL = 1 to 40 MHz

U
n

it

Minimum Maximum Minimum Maximum

t61 SR HOLD input setup time
to CLKOUT

15 – 15 – ns

t62 CC CLKOUT to HLDA high
or BREQ low delay

– 12.5 – 12.5 ns

t63 CC CLKOUT to HLDA low
or BREQ high delay

– 12.5 – 12.5 ns

t64 CC CSx release 1 – 15 – 15 ns

t65 CC CSx drive -4 15 -4 15 ns

t66 CC Other signals release 1 – 15 – 15 ns

t67 CC Other signals drive -4 15 -4 15 ns

Symbol Parameter

Maximum CPU Clock
= 32MHz

Variable CPU Clock
1/2TCL = 1 to 32MHz

Unit

Minimum Maximum Minimum Maximum

t61 SR HOLD input setup time
to CLKOUT

20 – 20 – ns

t62 CC CLKOUT to HLDA high
or BREQ low delay

– 15.625 – 15.625 ns

t63 CC CLKOUT to HLDA low
or BREQ high delay

– 15.625 – 15.625 ns

t64 CC CSx release 1 – 15 – 15 ns

t65 CC CSx drive -4 15 -4 15 ns

t66 CC Other signals release 1 – 15 – 15 ns

t67 CC Other signals drive -4 15 -4 15 ns
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1. Package dimensions are in mm. The dimensions quoted in inches are rounded.

Figure 85 : Package Outline TQFP144 (20 x 20 x 1.40 mm)

Dimensions
Millimeters 1 Inches (approx)

Minimum Typical Maximum Minimum Typical Maximum

A 1.60 0.063

A1 0.05 0.15 0.002 0.006

A2 1.35 1.40 1.45 0.053 0.055 0.057

B 0.17 0.22 0.27 0.0067 0.0087 0.011

C 0.09 0.20 0.0035 0.008

D 22.00 0.866

D1 20.00 0.787

D3 17.50 0.689

e 0.50 0.020

E 22.00 0.866

E1 20.00 0.787

E3 17.50 0.689

L 0.45 0.60 0.75 0.018 0.024 0.030

L1 1.00 0.039

K 0° (Minimum), 7° (Maximum)

c

B

A1
A2
A

L
K

L1
0,25 mm
.010 inch
GAGE PLANE

0.03 inch
SEATING PLANE

   0,076 mm
144 109

e

37 72

1

36 73

108

D3
D1
D

E
3

E
1 E



 ST10F269

184/184

F2
69

-Q
3.

R
E

F

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject
to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not
authorized for use as critical components in life support devices or systems without the express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics

2003 STMicroelectronics - All Rights Reserved. 

Purchase of I2C Components by STMicroelectronics conveys a license under the Philips I2C Patent. Rights to use these components in an 
I2C system is granted provided that the system conforms to the I2C Standard Specification as defined by Philips.

STMicroelectronics Group of Companies
Australia - Brazil  - Canada - China - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan

Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - U.S.A.

http://www.st.com


