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ST10F271B/ST10F271E

Internal Flash memory

5.2.2

mapping. Accesses to this address range will send back the content of the Flash cell (by
default FFFFh, blank value when the device is delivered)

Accesses to the area will send back the value 009Bh.

Modules structure

The IFLASH module is composed by a bank (Bank 0) of 256 Kbyte of Program Memory
divided in 8 sectors (BOFO...BOF7). Bank O contains also a reserved sector named Test-
Flash. The Addresses from 0x08 0000 to 0x08 FFFF are reserved for the Control Register
Interface and other internal service memory space used by the Flash Program/Erase

controller.

The following tables show the memory mapping of the Flash when it is accessed in read
mode (Table 4: Flash modules sectorization (Read operations)), and when accessed I
write or erase mode (Table 5: Flash modules sectorization (Write operations or Wit
ROMS1="1" or BootStrap mode)): note that with this second mapping, the firs. for hanks
are remapped into code segment 1 (same as obtained setting bit ROM31 i S'r SCON

register).
Table 4. Flash modules sectorization (Read operations)
Bank Description Addre:-s-s Size | ST10 Bus size
Bank 0 Flash 0 (BOFO0) 0x0000 0’1&;— &0000 1FFF | 8 KB
Bank 0 Flash 1 (BOF1) 0)(”(;35 z_uoo - Ox0000 3FFF | 8 KB
Bank 0 Flash 2 (BOF2) J»Sooo 4000 - 00000 5FFF | 8 KB
Bank O Flash 3 (BOF3} 0x0000 6000 - 0x0000 7FFF | 8 KB
BO 32-hit (I-BUS)
Bank 0 Flasa <« £20i4) 0x0001 8000 - 0x0001 FFFF | 32 KB
Bank 0 'rla;‘“_J(BOF5) 0x0002 0000 - 0x0002 FFFF | 64 KB
Beui- O Fiash 6 (BoF6) W | 0x0003 0000 - 0x0003 FFFF | 64 KB
A I_— Bank O Flash 7 (BOF7) @ | 0x0004 0000 - 0x0004 FFFF | 64 KB

1. IFlas. sectors BOF6 and BOF7 are not physically disabled. The corresponding area must be reserved by
tr.2 application mapping. Accesses to this area will send back the content of the Flash cell ( by default
EF FFh: the erased state, if not modified by user).

fable 5. Flash modules sectorization

(Write operations or with ROMS1="1’ or BootStrap mode)

Bank Description Addresses Size | ST10 Bus size
Bank O Test-Flash (BOTF) 0x0000 0000 - 0x0000 1FFF| 8 KB
Bank O Flash 0 (BOFO0) 0x0001 0000 - 0x0001 1FFF| 8 KB
Bank O Flash 1 (BOF1) 0x0001 2000 - 0x0001 3FFF| 8 KB
Bank O Flash 2 (BOF2) 0x0001 4000 - 0x0001 5FFF| 8 KB

BO Bank O Flash 3 (BOF3) 0x0001 6000 - 0x0001 7FFF | 8 KB | 32-bit (I-BUS)
Bank O Flash 4 (BOF4) 0x0001 8000 - 0x0001 FFFF| 32 KB
Bank 0 Flash 5 (BOF5) 0x0002 0000 - 0x0002 FFFF | 64 KB
Bank 0 Flash 6 (BOF6) (V) 0x0003 0000 - 0x0003 FFFF| 64 KB
Bank 0 Flash 7 (BOF7) (¥ 0x0004 0000 - 0x0004 FFFF| 64 KB
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ST10F271B/ST10F271E Internal Flash memory

544

5.4.5

Flash control register 1 high

The Flash Control Register 1 High (FCR1H), together with Flash Control Register 1 Low
(FCR1L), is used to select the Sectors to Erase, or during any write operation to monitor the
status of each Sector and Bank.

FCR1H (0x08 0006) FCR Reset value: 0000h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
reserved BOS reserved
RS

Table 10.  Flash control register 1 high

Bit Function

Bank O Status (IFLASH)

During any erase operation, this bit is automatically modifier ar.d ives the status
BOS of the Bank 0. The meaning of BOS bit is given in the nex* Tavle 4 Banks (BxS) and
Sectors (BxFy) Status bits meaning. This bit is autocmctically reset at the end of a
erase operation if no errors are detected.

During any erase operation, this bit is automatically set a4 gives the status of the Bank O.
The meaning of BOFy bit for Sector y of Bank 0 is aracn Dy the next Table 4 Banks (BxS) and
Sectors (BxFy) Status bits meaning. These bi*s are automatically reset at the end of an
erase operation if no errors are detected.

Table 11. Banks (BxS) and secto.'s /3xFy) status bits meaning

ERR | SUSP B0S = 1 meaning BOFy = 1 meaning
1 - Erase Er 'n_in B-a_nk 0 Erase Error in Sector y of Bank 0
0 1 -rose Suspended in Bank 0 Erase Suspended in Sector y of Bank O
0 0 :Ol_]t care Don’t care

Flzsh Jdata register 0 low

Ti.e Flash Address Registers (FARH/L) and the Flash Data Registers (FDR1H/L-FDROH/L)
are used during the program operations to store Flash Address in which to program and
Data to program.

FDROL (0x08 0008) FCR Reset value: FFFFh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

DIN15|DIN14|DIN13|DIN12|DIN11|DIN10| DIN9 | DIN8 | DIN7 [DING | DINS | DIN4 [ DIN3 | DIN2 | DIN1 | DINO

RW | RW|RW|RW | RW|RW | RW | RW |RW | RW | RW | RW | RW | RW | RW | RW

Table 12. Flash data register 0 low

Bit Function

Data Input 15:0

DIN(15:0) These bits must be written with the Data to program the Flash with the following
' operations: Word Program (32-bit), Double Word Program (64-bit) and Set
Protection.
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Central processing unit (CPU) ST10F271B/ST10F271E

7.1 Multiplier-accumulator unit (MAC)

The MAC co-processor is a specialized co-processor added to the ST10 CPU Core in order
to improve the performances of the ST10 Family in signal processing algorithms.

The standard ST10 CPU has been modified to include new addressing capabilities which
enable the CPU to supply the new co-processor with up to 2 operands per instruction cycle.

This new co-processor (so-called MAC) contains a fast multiply-accumulate unit and a
repeat unit.

The co-processor instructions extend the ST10 CPU instruction set with multiply, multiply-
accumulate, 32-bit signed arithmetic operations.

Figure 8. MAC unit architecture

_____ Operand 1 Operand 2
r _ a 16} 16
GPR Pointers *
IDXO Pointer |
IDX1 Pointer
A AN 3
QRO GPR Offset Register
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2 32
Mux
Sign Extend
MRW | Scaler
Oh 08000h Oh
| 40} 40} 40} o) af
| Repeat Unit Mux Mux
Interrupt ,
Controller MCcW 40 40
A
A B
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| Control Unit
| .
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Shifter
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External bus controller ST10F271B/ST10F271E

8

52/180

External bus controller

All of the external memory accesses are performed by the on-chip external bus controller.
The EBC can be programmed to single chip mode when no external memory is required, or
to one of four different external memory access modes:

® 16-/18-/20-/24-bit addresses and 16-bit data, demultiplexed

® 16-/18-/20-/24-bit addresses and 16-bit data, multiplexed

® 16-/18-/20-/24-bit addresses and 8-bit data, multiplexed

® 16-/18-/20-/24-bit addresses and 8-bit data, demultiplexed

In demultiplexed bus modes addresses are output on PORT1 and data is input / outpi't on
PORTO or POL, respectively. In the multiplexed bus modes both addresses and ca'a '1s2
PORTO for input / output.

Timing characteristics of the external bus interface (memory cycle time. reinury tri-state
time, length of ALE and read / write delay) are programmable giving th= ¢hoice of a wide
range of memories and external peripherals.

Up to four independent address windows may be defined (usiry register pairs ADDRSELXx /
BUSCONX) to access different resources and bus charac’eristics.

These address windows are arranged hierarchiczily vihere BUSCON4 overrides BUSCONS3
and BUSCONZ2 overrides BUSCON1.

All'accesses to locations not covered oy tha<ce four address windows are controlled by
BUSCONO. Up to five external CS siginals (four windows plus default) can be generated in
order to save external glue logic. Access to very slow memories is supported by a ‘Ready’
function.

A HOLD / HLDA protccol ‘s available for bus arbitration which shares external resources
with other bus macters.

The bus arhitra‘ici is enabled by setting bit HLDEN in register PSW. After setting HLDEN
once, 1ins3 26./...P6.5 (BREQ, HLDA, HOLD) are automatically controlled by the EBC. In
master mode (default after reset) the HLDA pin is an output. By setting bit DP6.7 to'1’ the
.leve mode is selected where pin HLDA is switched to input. This directly connects the slave
controller to another master controller without glue logic.

For applications which require less external memory space, the address space can be
restricted to 1 Mbyte, 256 Kbytes or to 64 Kbytes. Port 4 outputs all eight address lines if an
address space of 16M Bytes is used, otherwise four, two or no address lines.

Chip select timing can be made programmable. By default (after reset), the CSx lines
change half a CPU clock cycle after the rising edge of ALE. With the CSCFG bit set in the
SYSCON register the CSx lines change with the rising edge of ALE.

The active level of the READY pin can be set by bit RDYPOL in the BUSCONX registers.
When the READY function is enabled for a specific address window, each bus cycle within
the window must be terminated with the active level defined by bit RDYPOL in the
associated BUSCON register.
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Interrupt system

ST10F271B/ST10F271E

54/180

Table 28. Interrupt sources (continued)

Source of Interrupt or Request Enable Interrupt Vector Trap

PEC Service Request Flag Flag Vector Location Number
CAPCOM Register 6 CC6IR CC6IE CCG6INT 00'0058h 16h
CAPCOM Register 7 CC7IR CC7IE CC7INT 00'005Ch 17h
CAPCOM Register 8 CCS8IR CCS8IE CCS8INT 00’'0060h 18h
CAPCOM Register 9 CC9OIR CC9IE CCOINT 00'0064h 19h
CAPCOM Register 10 CC10IR CC10IE CC10INT 00'0068h 1Ah
CAPCOM Register 11 CC11IR CC11IE CC11INT 00'006Ch 1Bh
CAPCOM Register 12 CC12IR CC12IE CC12INT 00'0070h 1Ch
CAPCOM Register 13 CC13IR CC13IE CC13INT 00'0074h ! \ 1Ch ]
CAPCOM Register 14 CC14IR CCL14IE CCL4INT 00’0078 r B 1Eh
CAPCOM Register 15 CC15IR CC15IE CCI15INT o0’ 70_’(:1 1Fh
CAPCOM Register 16 CC16IR CCI16IE CC16IM ) E/OOCOh 30h
CAPCOM Register 17 CC17IR CC17IE CClT’IN'i 00'00C4h 31lh
CAPCOM Register 18 CC18IR CCI18IE 3?1;INT 00'00C8h 32h
CAPCOM Register 19 CC19IR CC1ali= ] _CC19INT 00’00CCh 33h
CAPCOM Register 20 CC20IR ‘ZC,'Z-CiE CC20INT 00'00D0h 34h
CAPCOM Register 21 CC21IR ECZlIE CC21INT 00'00D4h 35h
CAPCOM Register 22 CL22IR CC22IE CC22INT 00'00D8h 36h
CAPCOM Register 23 \ CZ23IR CC23IE CC23INT 00’00DCh 37h
CAPCOM Register 24 - CC24IR CC24IE CC24INT 00'00EOh 38h
CAPCOM Regi%%r_.25_> CC25IR CC25IE CC25INT 00’'00E4h 39h
CAPCON I-\‘_e'g_ister 26 CC26IR CC26IE CC26INT 00’00E8h 3Ah
\C’«PCOn/I Register 27 CC27IR CC27IE CC27INT 00’00ECh 3Bh
| CAPCOM Register 28 CC28IR CC28IE | CC28INT | 00'00FOh 3ch
CAPCOM Register 29 CC29IR CC29IE CC29INT 00'0110h 44h
CAPCOM Register 30 CC30IR CC30IE CC30INT 00'0114h 45h
CAPCOM Register 31 CC31IR CC3lIE CC31INT 00'0118h 46h
CAPCOM Timer 0 TOIR TOIE TOINT 00’'0080h 20h
CAPCOM Timer 1 T1IR T1IE T1INT 00'0084h 21h
CAPCOM Timer 7 T7IR T71E T7INT 00'00F4h 3Dh
CAPCOM Timer 8 T8IR T8IE T8INT 00'00F8h 3Eh
GPTL1 Timer 2 T2IR T2IE T2INT 00'0088h 22h
GPT1 Timer 3 T3IR T3IE T3INT 00’'008Ch 23h
GPT1 Timer 4 T4IR T4IE TAINT 00'0090h 24h
GPT2 Timer 5 T5IR T5IE TSINT 00'0094h 25h
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General purpose timer unit ST10F271B/ST10F271E

11.2

62/180

GPT2

The GPT2 module provides precise event control and time measurement. It includes two
timers (T5, T6) and a capture/reload register (CAPREL). Both timers can be clocked with an
input clock which is derived from the CPU clock via a programmable prescaler or with
external signals. The count direction (up/down) for each timer is programmable by software
or may additionally be altered dynamically by an external signal on a port pin (TXEUD).
Concatenation of the timers is supported via the output toggle latch (T6OTL) of timer T6
which changes its state on each timer overflow/underflow.

The state of this latch may be used to clock timer T5, or it may be output on a port pin
(T6OUT). The overflow / underflow of timer T6 can additionally be used to clock the
CAPCOM timers TO or T1, and to cause a reload from the CAPREL register. The CAPREL
register may capture the contents of timer T5 based on an external signal transition v the
corresponding port pin (CAPIN), and timer T5 may optionally be cleared after the: c22tu-e
procedure. This allows absolute time differences to be measured or pulse mu'tiplicauon to
be performed without software overhead.

The capture trigger (timer T5 to CAPREL) may also be generated uzai transitions of GPT1
timer T3 inputs T3IN and/or T3EUD. This is advantageous wheix 73 arerates in Incremental
Interface Mode.

Table 36 and Table 37 list the timer input frequencies. roshlution and periods for each pre-
scaler option at 40MHz and 64MHz CPU clock respectively.

Table 36. GPT2 timer input frequenciz, resolutions and periods at 40 MHz

Ti ner Input Selection T5I / T6l
feou = 40MHz
000b 001L 010b 011b 100b 101b 110b 111b
Pre-scaler 4 | 8 16 32 64 128 256 512
factor ‘
1.25 3125 156.25 78.125
Input Freq | 1,MHz | 5MHz | 2.5MHz MHz 625 kHz KH KH2z KHz
Resolution 100ns | 200ns | 400ns 0.8us 1.6pus 3.2us 6.4us 12.8pus
1D,
Tt |(.*d 6.55ms | 13.1ms | 26.2ms | 52.4ms | 104.8ms | 209.7ms | 419.4ms | 838.9ms
| Miaximum

Table 37. GPT2 timer input frequencies, resolutions and periods at 64 MHz

Timer Input Selection T51/ T6l
foou= 64MHz
000b 001b 010b 011b 100b 101b 110b 111b

Pre-scaler 4 8 16 32 64 128 256 512
factor
Input Freq 16MHz | 8MHz 4MHz 2MHz 1kHz | 500 kHz | 250 kHz | 128 kHz
Resolution 62.5ns | 125ns 250ns 0.5us 1.0us 2.0us 4.0us 8.0us
Period

. 4.1ms 8.2ms | 16.4ms | 32.8ms | 65.5ms | 131.1ms | 262.1ms | 524.3ms
maximum
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ST10F271B/ST10F271E Parallel ports

13

13.1

13.2

13.2.1

Parallel ports

Introduction

The ST10F271 MCU provides up to 111 1/O lines with programmable features. These
capabilities bring very flexible adaptation of this MCU to wide range of applications.
ST10F271 has nine groups of I/O lines gathered as follows:

® Port 0is atwo time 8-bit port named POL (Low as less significant byte) and POH (high
as most significant byte)

Port 1 is a two time 8-bit port named P1L and P1H
Port 2 is a 16-bit port

Port 3 is a 15-bit port (P3.14 line is not implemented)
Port 4 is a 8-bit port

Port 5 is a 16-bit port input only

Port 6, Port 7 and Port 8 are 8-bit ports

These ports may be used as general purpose bidirectional in. at or output, software
controlled with dedicated registers.

For example, the output drivers of six of the ports (2, 3. 4, 6, 7, 8) can be configured (bit-
wise) for push-pull or open drain operation using GDPx registers.

The input threshold levels are program:iavle {1 TL/CMOS) for all the ports. The logic level of
a pin is clocked into the input latch or.ce r.er state time, regardless whether the port is
configured for input or output. The *areshold is selected with PICON and XPICON registers
control bits.

A write operation to a =9:t pin configured as an input causes the value to be written into the
port output latch while = read operation returns the latched state of the pin itself. A read-
modify-write op :reticn reads the value of the pin, modifies it, and writes it back to the output
latch.

Writing 10 a pin configured as an output (DPx.y="1") causes the output latch and the pin to
he vz the written value, since the output buffer is enabled. Reading this pin returns the value
J: the output latch. A read-modify-write operation reads the value of the output latch,
modifies it, and writes it back to the output latch, thus also modifying the level at the pin.

I/0 lines support an alternate function which is detailed in the following description of each
port.

I/0’s special features

Open drain mode

Some of the 1/O ports of ST10F271 support the open drain capability. This programmable
feature may be used with an external pull-up resistor, in order to get an AND wired logical
function.

This feature is implemented for ports P2, P3, P4, P6, P7 and P8 (see respective sections),
and is controlled through the respective Open Drain Control Registers ODPX.
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ST10F271B/ST10F271E System reset

20.2

Note:

Note:

Asynchronous reset

An asynchronous reset is triggered when RSTIN pin is pulled low while RPD pin is at low
level. Then the ST10F271 is immediately (after the input filter delay) forced in reset default
state. It pulls low RSTOUT pin, it cancels pending internal hold states if any, it aborts all
internal/external bus cycles, it switches buses (data, address and control signals) and I/O
pin drivers to high-impedance, it pulls high PortO pins.

If an asynchronous reset occurs during a read or write phase in internal memories, the
content of the memory itself could be corrupted: to avoid this, synchronous reset usage is
strongly recommended.

Power-on reset

The asynchronous reset must be used during the power-on of the device. Derznding
on crystal or resonator frequency, the on-chip oscillator needs about 1ms to 1Cms t0
stabilize (Refer to Electrical Characteristics Section), with an already stable ‘/yp. T1:2 logic
of the ST10F271 does not need a stabilized clock signal to detect an asvict.ronous reset,
so it is suitable for power-on conditions. To ensure a proper reset segh2nce, the RSTIN pin
and the RPD pin must be held at low level until the device clori sig1.2! is stabilized and the
system configuration value on Port0 is settled.

At Power-on it is important to respect some additional cor.straints introduced by the start-up
phase of the different embedded modules.

In particular the on-chip voltage regulator nec:0s 2t least 1ms to stabilize the internal 1.8V
for the core logic: this time is compute2 frum wilen the external reference (Vpp) becomes
stable (inside specification range, tha is ¢t ieast 4.5V). This is a constraint for the
application hardware (external voltage regulator): the RSTIN pin assertion shall be extended
to guarantee the voltage reg.laur stabilization.

A second constraint is in:oosed by the embedded FLASH. When booting from internal
memory, starting from R3TIN releasing, it needs a maximum of 1ms for its initialization:
before that, the inie/ral reset (RST signal) is not released, so the CPU does not start code
execution in 'ninal memory.

This is wot true if external memory is used (pin EA held low during reset phase). In this case,
orc. RSTIN pin is released, and after few CPU clock (Filter delay plus 3...8 TCL), the
internal reset signal RST is released as well, so the code execution can start inmediately
after. Obviously, an eventual access to the data in internal Flash is forbidden before its
initialization phase is completed: an eventual access during starting phase will return FFFFh
(just at the beginning), while later 009Bh (an illegal opcode trap can be generated).

At Power-on, the RSTIN pin shall be tied low for a minimum time that includes also the start-
up time of the main oscillator (tsyp = 1ms for resonator, 10ms for crystal) and PLL
synchronization time (tpgyp = 200us): this means that if the internal FLASH is used, the
RSTIN pin could be released before the main oscillator and PLL are stable to recover some
time in the start-up phase (FLASH initialization only needs stable Vg, but does not need
stable system clock since an internal dedicated oscillator is used).

Warning: It is recommended to provide the external hardware with a
current limitation circuitry. This is necessary to avoid
permanent damages of the device during the power-on
transient, when the capacitance on V4g pin is charged. For
the on-chip voltage regulator functionality 10nF are
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ST10F271B/ST10F271E

System reset

Figure 17. Asynchronous power-on RESET (EA = 1)
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ST10F271B/ST10F271E System reset

Note:

Short and long synchronous reset

Once the first maximum 16 TCL are elapsed (4+12 TCL), the internal reset sequence starts.
Itis 1024 TCL cycles long: at the end of it, and after other 8 TCL the level of RSTIN is
sampled (after the filter, see RSTF in the drawings): if it is already at high level, only Short
Reset is flagged (Refer to Chapter 19: Watchdog timer for details on reset flags); if it is
recognized still low, the Long reset is flagged as well. The major difference between Long
and Short reset is that during the Long reset, also P0(15:13) become transparent, so it is
possible to change the clock options.

Warning: In case of a short pulse on RSTIN pin, and when Bidirectional
reset is enabled, the RSTIN pin is held low by the internal
circuitry. At the end of the 1024 TCL cycles, the RTSIN pin i
released, but due to the presence of the input analog filtel the
internal input reset signal (RSTF in the drawings) is rza1ecsed
later (from 50 to 500ns). This delay is in parallel \vith ‘he
additional 8 TCL, at the end of which the internul input reset
line (RSTF) is sampled, to decide if the rzsct vvant is Short or
Long. In particular:

® If8TCL >500ns (Fcpy < 8 MHz), the reset ovait s always recognized as Short

® If8 TCL <500ns (Fcpy > 8 MHz), the re<ct cvent could be recognized either as Short
or Long, depending on the real fi'ci Lelily (between 50 and 500ns) and the CPU
frequency (RSTF sampled High .neens Short reset, RSTF sampled Low means Long
reset). Note that in case a Lorg Reset is recognized, once the 8 TCL are elapsed, the
P0(15:13) pins becomes tre nsparent, so the system clock can be re-configured. The
port returns not trasparent 3-4 TCL after the internal RSTF signal becomes high.

The same behavicr et described, occurs also when unidirectional reset is selected and
RSTIN pin is hea 'ow till the end of the internal sequence (exactly 1024 TCL + max 16 TCL)
and releascd e.actly at that time.

When yinning with CPU frequency lower than 40 MHz, the minimum valid reset pulse to be
ra>gonized by the CPU (4 TCL) could be longer than the minimum analog filter delay (50ns);
so it might happen that a short reset pulse is not filtered by the analog input filter, but on the
other hand it is not long enough to trigger a CPU reset (shorter than 4 TCL): this would
generate a FLASH reset but not a system reset. In this condition, the FLASH answers
always with FFFFh, which leads to an illegal opcode and consequently a trap event is
generated.

Exit from synchronous reset state

The reset sequence is extended until RSTIN level becomes high. Besides, it is internally
prolonged by the FLASH initialization when EA=1 (internal memory selected). Then, the
code execution restarts. The system configuration is latched from Port0, and ALE, RD and
WR/WRL pins are driven to their inactive level. The ST10F271 starts program execution
from memory location 00'0000h in code segment 0. This starting location will typically point
to the general initialization routine. Timing of synchronous reset sequence are summarized
in Figures 21 and 22 where a Short Reset event is shown, with particular highlighting on the
fact that it can degenerate into Long Reset: the two figures show the behavior when booting
from internal or external memory respectively. Figures 23 and 24 reports the timing of a
typical synchronous Long Reset, again when booting from internal or external memory.
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20.5

Refer to next Figures 25 and 26 for unidirectional SW reset timing, and to Figures 27, 28 and
29 for bidirectional.

Watchdog timer reset

When the watchdog timer is not disabled during the initialization, or serviced regularly
during program execution, it will overflow and trigger the reset sequence.

Unlike hardware and software resets, the watchdog reset completes a running external bus
cycle if this bus cycle either does not use READY, or if READY is sampled active (low) after
the programmed wait states.

When READY is sampled inactive (high) after the programmed wait states the running
external bus cycle is aborted. Then the internal reset sequence is started.

Bit P0.12...P0.8 are latched at the end of the reset sequence and bit P0.7...P0.2 a,= cleared
(that is written at ‘1").

A Watchdog reset is always taken as synchronous: there is no influenice 0.3 Watchdog Reset
behavior with RPD status. In case Bidirectional Reset is selectcd, a ‘\Natchdog Reset event
pulls RSTIN pin low: this occurs only if RPD is high; if RPD is 'ow, RSTIN pin is not pulled
low even though Bidirectional Reset is selected.

Refer to next Figures 25 and 26 for unidirectional S A eset timing, and to Figures 27, 28 and
29 for bidirectional.

Figure 25. SW /WDT unidirectional hESZET (EA =1)

RSTIN <2TCL
—p
PO[15:13] j'\,\r N\ not transparent . X
POli2 8] X transparent \ [not t.X
PO[7:2] X not transparent : . X
PO[1:0] X not transparent ' | [nottX
: : Co7TCL
IBUS-CS : ; . :
(Internal) ! . . |_L
. S <dms
; «— .
FLARST ] ' | X
. 1024 TCL Z :
< > '
RST ]
RSTOUT ]
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Note:

21.1

21.2
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Power reduction modes

Three different power reduction modes with different levels of power reduction have been
implemented in the ST10F271. In Idle mode only CPU is stopped, while peripheral still
operate. In Power Down mode both CPU and peripherals are stopped. In Stand-by mode
the main power supply (Vpp) can be turned off while a portion of the internal RAM remains
powered via Vgrgy dedicated power pin.

Idle and Power Down modes are software activated by a protected instruction and are
terminated in different ways as described in the following sections.

Stand-by mode is entered simply removing Vpp, holding the MCU under reset state.

All external bus actions are completed before Idle or Power Down mode is entered.
However, Idle or Power Down mode is not entered if READY is enabled, but has nort be2n
activated (driven low for negative polarity, or driven high for positive polarity) auriny the last
bus access.

Idle mode

Idle mode is entered by running IDLE protected instructon. The CPU operation is stopped
and the peripherals still run.

»

Idle mode is terminate by any interrupt rea.est. whatever the interrupt is serviced or not,
the instruction following the IDLE instruc.cn will be executed after return from interrupt
(RET]I) instruction, then the CPU resumes the normal program.

Power down mado

Power Down mede starts by running PWRDN protected instruction. Internal clock is
stopped, all '\ parts are on hold including the watchdog timer. The only exception could
be the kva' Tiine Clock if opportunely programmed and one of the two oscillator circuits as
a consequence (either the main or the 32 kHz on-chip oscillator).

v'/h.cin Real Time Clock module is used, when the device is in Power Down mode a
reference clock is needed. In this case, two possible configurations may be selected by the
user application according to the desired level of power reduction:

® A 32 KkHz crystal is connected to the on-chip low-power oscillator (pins XTAL3 / XTAL4)
and running. In this case the main oscillator is stopped when Power Down mode is
entered, while the Real Time Clock continue counting using 32 kHz clock signal as
reference. The presence of a running low-power oscillator is detected after the Power-
on: this clock is immediately assumed (if present, or as soon as it is detected) as
reference for the Real Time Clock counter and it will be maintained forever (unless
specifically disabled via software).

® Only the main oscillator is running (XTAL1 / XTALZ2 pins). In this case the main
oscillator is not stopped when Power Down is entered, and the Real Time Clock
continue counting using the main oscillator clock signal as reference.

There are two different operating Power Down modes: protected mode and interruptible
mode.
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Table 52. List of special function registers (continued)
Physical 8-bit I Reset
Name address address Description value
XPERCON b |F024h E 12h XPER configuration register --05h
ZEROS b |FF1Ch 8Eh Constant value O’s register (read only) 0000h
Note: 1. The system configuration is selected during reset. SYSCON reset value is 0000 0xx0
X000 0000b.
2. Reset Value depends on different triggered reset event.
3. The XPnIC Interrupt Control Registers control interrupt requests from integrated X-Bus
peripherals. Some software controlled interrupt requests may be generated by setting the
XPnlIR bits (of XPnIC register) of the unused X-Peripheral nodes.
23.2 XBus registers
The following table lists all XBus registers which are implementac ir. the ST10F271 ordered
by their name.
Note: The XBus registers are not bit-addressable.

Table 53. List of XBus registers
Name Physical Description Reset
address value
CAN1BRPER EFOCh CANL1: BRP extension register 0000h
CAN1BTR EFC6H o) CANZ1: Bit timing register 2301h
CAN1CR EFL,_i)h CANZ1: CAN control register 0001h
CAN1EC EF04h CANZ1: error counter 0000h
CANLIFZA! EF18h | CANL: IF1 arbitration 1 0000h
CAN1IF1A2 EF1Ah | CANL: IF1 arbitration 2 0000h
i-\:/-_\.‘q':I.IF1CM EF12h CANL1: IF1 command mask 0000h
LCANlIFlCR EF10h CAN1: IF1 command request 0001h
CAN1IF1DAl EF1Eh CAN1: IFldataAl 0000h
CANL1IF1DA2 EF20h CAN1: IF1 data A 2 0000h
CAN1IF1DB1 EF22h CAN1: IFldataB 1 0000h
CAN1IF1DB2 EF24h CAN1: IF1 data B 2 0000h
CAN1IF1IM1 EF14h CANL1: IF1 mask 1 FFFFh
CAN1IF1M2 EF16h CAN1: IF1 mask 2 FFFFh
CAN1IF1IMC EF1Ch CANL1: IF1 message control 0000h
CAN1IF2A1 EF48h CAN1: IF2 arbitration 1 0000h
CANL1IF2A2 EF4Ah CANZ1: IF2 arbitration 2 0000h
CAN1IF2CM EF42h CANL1: IF2 command mask 0000h
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23.3 Flash registers ordered by name
The following table lists all Flash Control Registers which are implemented in the ST10F271
ordered by their name. These registers are physically mapped on the IBus, except for
XFVTAURO, which is mapped on XBus.
Note: These registers are not bit-addressable.
Table 54. List of flash registers
Name Physical Description Reset value
address
FARH 0x0008 0012 Flash address register - high 0000h
FARL 0x0008 0010 | Flash address register - low 0NoLH
FCROH 0x0008 0002 Flash control register 0 - high _005(51—
FCROL 0x0008 0000 | Flash control register O - low —’_ EOOOh
FCR1H 0x0008 0006 | Flash control register 1 - high > 0000h
FCR1L 0x0008 0004 | Flash control register 1 - low \*~ 0000h
FDROH 0x0008 000A Flash data register 0 - hinh FFFFh
FDROL 0x0008 0008 | Flash data register - I:J\N_ FFFFh
FDR1H 0x0008 O00OE | Flash data re(‘,iats;’._- high FFFFh
FDR1L 0x0008 000C | Flash a2 reujister 1 - low FFFFh
FER 0x0008 0014 | Flash erior register 0000h
FNVAPRO 0x0008 DFB2 _?Iash non volatile access protection reg.0 ACFFh
FNVAPR1H 0x0008 L‘I'—;E_ __Flash non volatile access protection reg.1 - high FFFFh
FNVAPR1L Wx‘)O\W;_)_FBC Flash non volatile access protection reg.1 - low FFFFh
FNVWPIR: p L _?XBOOE DFBO | Flash non volatile protection | register FFFFh
XFVTAGRO 0x0000 EB50 :(E:ri t';';?:n"gggfetregnporary access FFFFh
234 Identification registers
The ST10F271 have four Identification registers, mapped in ESFR space. These registers
contain:
® A manufacturer identifier
® A chip identifier with its revision
® Ainternal Flash and size identifier
® Programming voltage description
Note: As the ST10F271 device is supported with the silicon of the ST10F272 (commercial version
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of the same product), the identification registers provide the values corresponding to the
ST10F272 device.
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24.6 Flash characteristics
Vop =5V 1£10%, Vgs =0V
Table 64. Flash characteristics
Typical Maximum
Parameter Ty =25°C Tp =125°C Unit Notes
0 cycles | 0 cycles!” | 100k cycles
Word Program (32-bit) (2) 35 80 290 us |-
Double Word Program (64-bit)(®) 60 150 570 us |-
Bank O Program (256K)
1.6 2.0 3.9 s -
(Double Word Program)
0.6 0.9 1.0 not p:e rotammed
Sector Erase (8K) S
0.5 0.8 0.9 procro,rammed
1.1 2.0 2.7 l—n0l preprogrammed
Sector Erase (32K) =
0.8 1.8 25 | preprogrammed
1.7 3.7 5.1 | not preprogrammed
Sector Erase (64K) 5 S
1.3 33 4.7 preprogrammed
5.6 13.6 19.2 t d
Bank O Erase (256K) ®) S ot preprogramme
4.0 1L9 175 preprogrammed
Recovery from Power-Down (tpp) - 4u 40 pus | @
Program Suspend Latency “ - 10 10 us
Erase Suspend Latency ) - 30 30 us
Erase Suspend Request Rate 4 20 20 20 ms Min delay between 2
requests
Set Protection ) 40 90 300 us

1. The figures are o' /en after about 100 cycles due to testing routines (0 cycles at the final customer).

2. Word anr L ouvble Word Programming times are provided as average values derived from a full sector programming time:
absolin> (alue of a Word or Double Word Programming time could be longer than the average value.

3. 5San- Frase is obtained through a multiple Sector Erase operation (setting bits related to all sectors of the Bank). As
>1.0F271 implements only one bank, the Bank Erase operation is equivalent to Module and Chip Erase operations.

4. Not 100% tested, guaranteed by Design Characterization.
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24.8.6
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Prescaler operation

When pins P0.15-13 (POH.7-5) equal 001’ during reset, the CPU clock is derived from the
internal oscillator (input clock signal) by a 2:1 prescaler.

The frequency of fcpy is half the frequency of fy1s, and the high and low time of fopy (i.e.
the duration of an individual TCL) is defined by the period of the input clock fy1a, .

The timings listed in the AC Characteristics that refer to TCL therefore can be calculated
using the period of fya, for any TCL.

Note that if the bit OWDDIS in SYSCON register is cleared, the PLL runs on its free-running
frequency and delivers the clock signal for the Oscillator Watchdog. If bit OWDDIS is set,
then the PLL is switched off.

Direct drive

When pins P0.15-13 (POH.7-5) equal '011’ during reset the on-chip phase lozred icop is
disabled, the on-chip oscillator amplifier is bypassed and the CPU clock iz airectly driven by
the input clock signal on XTAL1 pin.

The frequency of CPU clock (fcpy) directly follows the frequericy' of 1x7a. SO the high and
low time of fcpy (i.e. the duration of an individual TCL) is defirn=d by the duty cycle of the
input clock fyqay -

Therefore, the timings given in this chapter refer to *t,e minimum TCL. This minimum value
can be calculated by the following formula:

TCLmiv= Y %Al X PChiin

DC- duty cycle

For two consecutive TCLs, t2c doviation caused by the duty cycle of fyta, iS compensated,
so the duration of 2TCL i3 clways 1/fyqaL.

The minimum va:1e 1 ZLy,in has to be used only once for timings that require an odd number
of TCLs (1,3 ...). Tumings that require an even number of TCLs (2,4,...) may use the formula:

2TCL= 1/ fXTAL

Tt < address float timings in Multiplexed bus mode (t;, and t45) use the maximum duration of
TCL (TCLmax = 1/fXTAL X Dcmax) instead of TCLmin-

Similarly to what happen for Prescaler Operation, if the bit OWDDIS in SYSCON register is
cleared, the PLL runs on its free-running frequency and delivers the clock signal for the
Oscillator Watchdog. If bit OWDDIS is set, then the PLL is switched off.

Oscillator watchdog (OWD)

An on-chip watchdog oscillator is implemented in the ST10F271. This feature is used for

safety operation with external crystal oscillator (available only when using direct drive mode
with or without prescaler, so the PLL is not used to generate the CPU clock multiplying the
frequency of the external crystal oscillator). This watchdog oscillator operates as following.

The reset default configuration enables the watchdog oscillator. It can be disabled by setting
the OWDDIS (bit 4) of SYSCON register.

When the OWD is enabled, the PLL runs at its free-running frequency, and it increments the
watchdog counter. On each transition of external clock, the watchdog counter is cleared. If
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24.8.7

24.8.8

Table 69.

an external clock failure occurs, then the watchdog counter overflows (after 16 PLL clock
cycles).

The CPU clock signal will be switched to the PLL free-running clock signal, and the oscillator
watchdog Interrupt Request is flagged. The CPU clock will not switch back to the external
clock even if a valid external clock exits on XTAL1 pin. Only a hardware reset (or
bidirectional Software / Watchdog reset) can switch the CPU clock source back to direct
clock input.

When the OWD is disabled, the CPU clock is always the external oscillator clock (in Direct
Drive or Prescaler Operation) and the PLL is switched off to decrease consumption supply
current.

Phase Locked Loop (PLL)

For all other combinations of pins P0.15-13 (POH.7-5) during reset the on-chip phase 'ocked
loop is enabled and it provides the CPU clock (see Table 68). The PLL multipihes the input
frequency by the factor F which is selected via the combination of pins >C 1:3-13 (fepy =
fxtaL X F). With every F'th transition of fy1a, the PLL circuit synchronizas the CPU clock to
the input clock. This synchronization is done smoothly, so the CPU cinck frequency does not
change abruptly.

Due to this adaptation to the input clock the frequencv of '~,,, is constantly adjusted so it is
locked to fyta . The slight variation causes a jitter of %~r,; which also effects the duration of
individual TCLs.

The timings listed in the AC Characteriztics thac refer to TCLs therefore must be calculated
using the minimum TCL that is possit le uader the respective circumstances.

The real minimum value for TC!'. depends on the jitter of the PLL. The PLL tunes fcpy to
keep it locked on fy7a. . The re!lav've deviation of TCL is the maximum when it is referred to
one TCL period.

This is especiallv impraant for bus cycles using wait states and e.g. for the operation of
timers, serial imv=naces, etc. For all slower operations and longer periods (e.g. pulse train
generaticn o measurement, lower Baud rates, etc.) the deviation caused by the PLL jitter is
negligioie. kefer to next Section 24.8.9: PLL Jitter for more details.

Vcitage Controlled Oscillator

The ST10F271 implements a PLL which combines different levels of frequency dividers with
a Voltage Controlled Oscillator (VCO) working as frequency multiplier. In the following table,
a detailed summary of the internal settings and VCO frequency is reported.

Internal PLL divider mechanism

P0.15-13
(POH.7-5)

XTAL Input PLL Output CPU Frequency

Frequency Prescaler Prescaler fcpu =fxtaL XF

Multiply by Divide by

4 to 8MHz FXTAL /4 64 4 - FXTAL x4

53t08MHz Y | Fyra /4 48 - FyraL X 3

4
4 to 8MHz FyraL/ 4 64 2 - FyraL X 8
2

6.4t08MHz V) | Fyqa /4 40 - FyraL X 5

o|lkr|kr|r|r
Rlo|lkr|O|r

1
1
0
0
1

1 to 64MHz - PLL bypassed - FxtaLx1

149/180




ST10F271B/ST10F271E

Electrical characteristics

24.8.17 Demultiplexed bus
VDD =5V + 10%, VSS = OV, TA =-40to +125°C, CL= 50pF,
ALE cycle time = 4 TCL + 2tp + tc + tg (50ns at 40MHz CPU clock without wait states).
Table 78. Demultiplexed bus timings
Fcpy = 40 MHz Variable CPU Clock
Symbol Parameter TCL =125ns 1/2 TCL =1 to 64MHz ;é',
min. max. min. max.
t; CC |ALE hightime 4+, - TCL-8.5+t, - ns
tg CC | Address setup to ALE 15+t, - TCL—-11 +1t, - ns
Address/Unlatched CS setup
to CC |toRD, WR 125 + 2, - 2TeL - 12sw - ns
(with RW-delay) A
Address/Unlatched CS setup
tsy CC |toRD, WR 0.5 + 2ty - TCL-12 +2¢, - ns
(no RW-delay)
RD, WR low time e
t,, CC (with RW-delay) 15.5 + tc - 27TCC--9.5+ ¢ - ns
—_— _ _l . J
RD, WR low time
e CC | Rw-delay) 28 + t¢ 3TCL - 9.5 +1t¢ - ns
RD to valid data in
e SR |G RW-delay) - 6+ tc - 2TCL-19+1t: | ns
RD to valid data in
tis SR (no RW-delay) - 18.5 + ¢ - 3TCL-19+1t: | ns
I
tis SR |ALE low to valid deta in - AR+ 1a + - 3TCL-20+ ns
+1c +y +te
¢ gp |Address/Unlatzhed CSto _ 20 + 2ty + B 4TCL-30 + ns
e valid de-a i +ig + 2t + 1
t; SR D;\_*aﬂ.wold after RD 0 _ 0 _ ns
| king edge
. | Data float after RD rising 2TCL-8.5+
o R edge (with Rw-delay) 1 - 165+t - + i+ 2ty ns
\J Data float after RD rising TCL-85+
i SR edge (no RW-delay) 1 - At - + e+ 2ty ns
t,, CC |Data validto WR 10 +tc - 2TCL - 15+t - ns
t,y,  CC |Data hold after WR 4+t - TCL-85+1 - ns
ty CC ALE rising edge after RD, _10+1t B 10+t B ns
WR
Address/Unlatched CS hold
tog cC after ﬁ, WR 2 0+t - 0+t - ns
. ce Address/Unlatched CS hold £t - s
28h after WRH F F
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