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3 CLOCKS, RESET, INTERRUPTS AND POWER SAVING MODES

3.1 CLOCK SYSTEM

The MCU features a Main Oscillator which can be
driven by an external clock, or used in conjunction
with an AT-cut parallel resonant crystal or a suita-
ble ceramic resonator, or with an external resistor
(RneT)- In addition, a Low Frequency Auxiliary Os-
cillator (LFAO) can be switched in for security rea-
sons, to reduce power consumption, or to offer the
benefits of a back-up clock system.

The Oscillator Safeguard (OSG) option filters
spikes from the oscillator lines, provides access to
the LFAO to provide a backup oscillator in the
event of main oscillator failure and also automati-
cally limits the internal clock frequency (finT) @s a
function of Vpp, in order to guarantee correct oper-
ation. These functions are illustrated in Figure 9,
Figure 10, Figure 11 and Figure 12.

A programmable divider on F is also provided in
order to adjust the internal clock of the MCU to the
best power consumption and performance trade-
off.

Figure 8 illustrates various possible oscillator con-
figurations using an external crystal or ceramic res-
onator, an external clock input, an external resistor
(RneT): OF the lowest cost solution using only the
LFAO. C, 4 an C|, should have a capacitance in the
range 12 to 22 pF for an oscillator frequency in the
4-8 MHz range.

The internal MCU clock frequency (fjy7) is divided
by 12 to drive the Timer, the A/D converter and the
Watchdog timer, and by 13 to drive the CPU core,
as may be seen in Figure 11.

With an 8 MHz oscillator frequency, the fastest ma-
chine cycle is therefore 1.625us.

A machine cycle is the smallest unit of time needed
to execute any operation (for instance, to increment
the Program Counter). An instruction may require
two, four, or five machine cycles for execution.

3.1.1 Main Oscillator

The oscillator configuration may be specified by se-
lecting the appropriate option. Whenthe CRYSTAL/
RESONATORoptionisselected,itmustbeusedwith
a quartz crystal, a ceramic resonator or an external
signalprovidedonthe OSCinpin.Whenthe RCNET-
WORK option is selected, the system clock is gen-
erated by an external resistor.

The main oscillator can be turned off (when the
OSG ENABLED option is selected) by setting the
OSCOFF bit of the ADC Control Register. The
Low Frequency Auxiliary Oscillator is automatical-
ly started.

18/86

Figure 8. Oscillator Configurations
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CLOCK SYSTEM (Cont’d)

Turning on the main oscillator is achieved by re-
setting the OSCOFF bit of the A/D Converter Con-
trol Register or by resetting the MCU. Restarting
the main oscillator implies a delay comprising the
oscillator start up delay period plus the duration of
the software instruction at f po clock frequency.

3.1.2 Low Frequency Auxiliary Oscillator
(LFAO)

The Low Frequency Auxiliary Oscillator has three
main purposes. Firstly, it can be used to reduce
power consumption in non timing critical routines.
Secondly, it offers a fully integrated system clock,
without any external components. Lastly, it acts as
a safety oscillator in case of main oscillator failure.

This oscillator is available when the OSG ENA-
BLED option is selected. In this case, it automati-
cally starts one of its periods after the first missing
edge from the main oscillator, whatever the reason
(main oscillator defective, no clock circuitry provid-
ed, main oscillator switched off...).

User code, normal interrupts, WAIT and STOP in-
structions, are processed as normal, at the re-
duced f ppo frequency. The A/D converter accura-
cy is decreased, since the internal frequency is be-
low 1MHz.

At power on, the Low Frequency Auxiliary Oscilla-
tor starts faster than the Main Oscillator. It there-
fore feeds the on-chip counter generating the POR
delay until the Main Oscillator runs.

The Low Frequency Auxiliary Oscillator is auto-
matically switched off as soon as the main oscilla-
tor starts.

ADCR

Address: 0D1h — Read/Write

7 0

ADCR [ ADCR | ADCR | ADCR | ADCR [ OSC [ADCR | ADCR
7 6 5 4 3 OFF 1 0

Bit 7-3, 1-0= ADCR7-ADCR3, ADCR1-ADCRO:
ADC Control Register. These bits are reserved for
ADC Control.

Bit 2 = OSCOFF. When low, this bit enables main
oscillator to run. The main oscillator is switched off
when OSCOFF is high.

3.1.3 Oscillator Safe Guard

The Oscillator Safe Guard (OSG) affords drastical-
ly increased operational integrity in ST62xx devic-
es. The OSG circuit provides three basic func-

4

tions: it filters spikes from the oscillator lines which
would result in over frequency to the ST62 CPU; it
gives access to the Low Frequency Auxiliary Os-
cillator (LFAO), used to ensure minimum process-
ing in case of main oscillator failure, to offer re-
duced power consumption or to provide a fixed fre-
guency low cost oscillator; finally, it automatically
limits the internal clock frequency as a function of
supply voltage, in order to ensure correct opera-
tion even if the power supply should drop.

The OSG is enabled or disabled by choosing the
relevant OSG option. It may be viewed as a filter
whose cross-over frequency is device dependent.

Spikes on the oscillator lines result in an effectively
increased internal clock frequency. In the absence
of an OSG circuit, this may lead to an over fre-
quency for a given power supply voltage. The
OSG filters out such spikes (as illustrated in Figure
9). In all cases, when the OSG is active, the maxi-
mum internal clock frequency, finT, iS limited to
fosg, Which is supply voltage dependent. This re-
lationship is illustrated in Figure 12.

When the OSG is enabled, the Low Frequency
Auxiliary Oscillator may be accessed. This oscilla-
tor starts operating after the first missing edge of
the main oscillator (see Figure 10).

Over-frequency, at a given power supply level, is
seen by the OSG as spikes; it therefore filters out
some cycles in order that the internal clock fre-
qguency of the device is kept within the range the
particular device can stand (depending on Vpp),
and below fogg: the maximum authorised frequen-
cy with OSG enabled.

Note. The OSG should be used wherever possible
as it provides maximum safety. Care must be tak-
en, however, as it can increase power consump-
tion and reduce the maximum operating frequency
to fOSG'

Warning: Care has to be taken when using the
OSG, as the internal frequency is defined between
a minimum and a maximum value and is not accu-
rate.

For precise timing measurements, it is not recom-
mended to use the OSG and it should not be ena-
bled in applications that use the SPI or the UART.

It should also be noted that power consumption in
Stop mode is higher when the OSG is enabled
(around 50pA at nominal conditions and room
temperature).
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3.2 RESETS

The MCU can be reset in four ways:

— by the external Reset input being pulled low;
— by Power-on Reset;

— by the digital Watchdog peripheral timing out.
— by Low Voltage Detection (LVD)

3.2.1 RESET Input

The RESET pin may be connected to a device of
the application board in order to reset the MCU if
required. The RESET pin may be pulled low in
RUN, WAIT or STOP mode. This input can be
used to reset the MCU internal state and ensure a
correct start-up procedure. The pin is active low
and features a Schmitt trigger input. The internal
Reset signal is generated by adding a delay to the
external signal. Therefore even short pulses on
the RESET pin are acceptable, provided Vpp has
completed its rising phase and that the oscillator is
running correctly (normal RUN or WAIT modes).
The MCU is kept in the Reset state as long as the
RESET pin is held low.

If RESET activation occurs in the RUN or WAIT
modes, processing of the user program is stopped
(RUN mode only), the Inputs and Outputs are con-
figured as inputs with pull-up resistors and the
main Oscillator is restarted. When the level on the
RESET pin then goes high, the initialization se-
guence is executed following expiry of the internal
delay period.

If RESET pin activation occurs in the STOP mode,
the oscillator starts up and all Inputs and Outputs
are configured as inputs with pull-up resistors.
When the level of the RESET pin then goes high,
the initialization sequence is executed following
expiry of the internal delay period.

3.2.2 Power-on Reset

The function of the POR circuit consists in waking
up the MCU by detecting around 2V a dynamic
(rising edge) variation of the VDD Supply. At the
beginning of this sequence, the MCU is configured
in the Reset state: all I/0O ports are configured as
inputs with pull-up resistors and no instruction is
executed. When the power supply voltage rises to
a sufficient level, the oscillator starts to operate,
whereupon an internal delay is initiated, in order to
allow the oscillator to fully stabilize before execut-
ing the first instruction. The initialization sequence
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is executed immediately following the internal de-
lay.

To ensure correct start-up, the user should take
care that the VDD Supply is stabilized at a suffi-
cient level for the chosen frequency (see recom-
mended operation) before the reset signal is re-
leased. In addition, supply rising must start from
ov.

As a consequence, the POR does not allow to su-
pervise static, slowly rising, or falling, or noisy
(presenting oscillation) VDD supplies.

An external RC network connected to the RESET
pin, or the LVD reset can be used instead to get
the best performances.

Figure 13. Reset and Interrupt Processing
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RESETS (Cont'd)

Table 5Register Reset Status

Register Address(es) Status Comment
Oscillator Control Register 0DCh 00h
EEPROM Control Register OEAh 00h EEPROM disabled (if available)
Port Data Registers 0COh to 0C2h 00h I/O are Input with pull-up
Port Direction Register 0C4h to 0C6h 00h I/O are Input with pull-up
Port Option Register 0CCh to OCEh 00h I/0 are Input with pull-up
Interrupt Option Register 0C8h 00h Interrupt disabled
TIMER Status/Control 0D4h 00h TIMER disabled
AR TIMER Mode Control Register 0D5h 00h AR TIMER stopped
AR TIMER Status/Control 0 Register | 0D6h 02h
AR TIMER Status/Control 1 Register | 0D7h 00h
AR TIMER Compare Register ODAh 00h
AR TIMER Load Register 0DBh 00h
Miscellaneous Register 0DDh 00h SPI Output not connected to PC3
SPI Registers OEOh to OE2h 00h SPI disabled
SPI DIV Register OElh 00h SPI disabled
SPI MOD Register OE2h 00h SPI disabled
SPI DSR Register OEOh Undefined SPI disabled
X, Y, V, W, Register 080H TO 083H
Accumulator OFFh
Data RAM 084h to OBFh
Data RAM EEPROM Page Register | OE8h
Data ROM Window Register 0C9%h Undefined
EEPROM 00h to 03Fh As written if programmed
A/D Result Register 0DOh
AR TIMER Load Register 0DBh
AR TIMER Reload/Capture Register | 0D9h
TIMER Counter Register 0D3h FFh
TIMER Prescaler Register 0D2h 7Fh Max count loaded
Watchdog Counter Register 0D8h FEh
A/D Control Register 0D1h 40h A/D in Standby

26/86
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3.3 DIGITAL WATCHDOG

The digital Watchdog consists of a reloadable
downcounter timer which can be used to provide
controlled recovery from software upsets.

The Watchdog circuit generates a Reset when the
downcounter reaches zero. User software can
prevent this reset by reloading the counter, and
should therefore be written so that the counter is
regularly reloaded while the user program runs
correctly. In the event of a software mishap (usual-
ly caused by externally generated interference),
the user program will no longer behave in its usual
fashion and the timer register will thus not be re-
loaded periodically. Consequently the timer will
decrement down to 00h and reset the MCU. In or-
der to maximise the effectiveness of the Watchdog
function, user software must be written with this
concept in mind.

Watchdog behaviour is governed by two options,
known as “WATCHDOG ACTIVATION" (i.e.
HARDWARE or SOFTWARE) and “EXTERNAL
STOP MODE CONTROL" (see Table 6).

In the SOFTWARE option, the Watchdog is disa-
bled until bit C of the DWDR register has been set.

Table 6. Recommended Option Choices

When the Watchdog is disabled, low power Stop
mode is available. Once activated, the Watchdog
cannot be disabled, except by resetting the MCU.

In the HARDWARE option, the Watchdog is per-
manently enabled. Since the oscillator will run con-
tinuously, low power mode is not available. The
STOP instruction is interpreted as a WAIT instruc-
tion, and the Watchdog continues to countdown.

However, when the EXTERNAL STOP MODE
CONTROL option has been selected low power
consumption may be achieved in Stop Mode.

Execution of the STOP instruction is then gov-
erned by a secondary function associated with the
NMI pin. If a STOP instruction is encountered
when the NMI pin is low, it is interpreted as WAIT,
as described above. If, however, the STOP in-
struction is encountered when the NMI pin is high,
the Watchdog counter is frozen and the CPU en-
ters STOP mode.

When the MCU exits STOP mode (i.e. when an in-
terrupt is generated), the Watchdog resumes its
activity.

Functions Required

Recommended Options

Stop Mode & Watchdog

“EXTERNAL STOP MODE” & “HARDWARE WATCHDOG”

Stop Mode

“SOFTWARE WATCHDOG”

Watchdog

“HARDWARE WATCHDOG”

4
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DIGITAL WATCHDOG (Cont’d)

The Watchdog is associated with a Data space
register (Digital WatchDog Register, DWDR, loca-
tion 0D8h) which is described in greater detail in
Section 3.3.1 Digital Watchdog Register (DWDR).
This register is set to OFEh on Reset: bit C is
cleared to “0”, which disables the Watchdog; the
timer downcounter bits, TO to T5, and the SR bit
are all setto “1”, thus selecting the longest Watch-
dog timer period. This time period can be set to the
user’s requirements by setting the appropriate val-
ue for bits TO to T5 in the DWDR register. The SR
bit must be set to “1”, since it is this bit which gen-
erates the Reset signal when it changes to “07;
clearing this bit would generate an immediate Re-
set.

It should be noted that the order of the bits in the
DWDR register is inverted with respect to the as-
sociated bits in the down counter: bit 7 of the
DWDR register corresponds, in fact, to TO and bit
2 to T5. The user should bear in mind the fact that
these bits are inverted and shifted with respect to
the physical counter bits when writing to this regis-
ter. The relationship between the DWDR register
bits and the physical implementation of the Watch-
dog timer downcounter is illustrated in Figure 17.

Only the 6 most significant bits may be used to de-
fine the time period, since it is bit 6 which triggers
the Reset when it changes to “0”. This offers the
user a choice of 64 timed periods ranging from
3,072 to 196,608 clock cycles (with an oscillator
frequency of 8MHz, this is equivalent to timer peri-
ods ranging from 384 s to 24.576 ms).
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Figure 17. Watchdog Counter Control
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INTERRUPTS (Contd)

Figure 21interrupt Block Diagram
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PORT A FF
CLK 0
PORT B J! {PBE } 1 CLRQ
Bits
INT #1 (FF6,7
1— Ilstart MUX ) ( )
> 1
f RESTART FROM
IOR REG. C8H, bit 6 STOPWAIT
PORT C 4 roRE] CLKFFQ INT #2 (FF4,5)
Bits Ly D—_L“ oLR — )
SPIDIV Register L
- ~ I, Start
SPINT bit IOR REG. C8H, bit 5
SPIE bit
— OVF
SPIMOD Register OVIE %
CPE INT #3 (FF2,3)
AR TIMERY cp e =1
EF
EIE
T™Z
TIMERl{ INT #4 (FF0,1)
Vbp ETl ':D
EOC
ADC< Eal
L
FF FD_ NMI (FFC,D)
NMI [} ~{CLK Q .
7 LCLR
L lp Start
Bit GEN (IOR Register)
VA0426K
34/86 Y77




ST62T55C ST62T65C/E65C

I/O PORTS (Cont’d)
Table 111/0 Port Option Selections

Open drain output
30mA

PBO-PBS5, PB6-PB7

Push-pull output
5mA

Push-pull output
30mA

PAO-PA7
PCO-PC4

PBO-PBS, PB6-PB7

MODE AVAILABLE ON® SCHEMATIC
PAO-PA7 g
Input PB0-PB5, PB6-PB7 \T
L .
PCO-PC4 -] v/ Data in
L o Interrupt
PAO-PA7
nput PBO-PB5, PB6-PB7 |
with pull u e 1 Data in
putup PCO-PC4 o Iﬂ
L & o Interrupt
Input PAO-PA7
ith pull PB0-PB5, PB6-PB7 .
VYI .pu up |1 |j]‘ Data in
with interrupt PCO-PC4 |
L 0—o0- Interrupt
PAO-PA7
Analog Input
PCO-PC4 -7 — _L ADC
Open drain output PAO-PA7 _
5mA PCO-PC4

OQ Data out

a—

OQ Data out

Note 1. Provided the correct configuration has

40/86
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TIMER (Cont'd)
4.2.1 Timer Operating Modes

There are three operating modes, which are se-
lected by the TOUT and DOUT bits (see TSCR
register). These three modes correspond to the
two clocks which can be connected to the 7-bit
prescaler (fiyt = 12 or TIMER pin signal), and to
the output mode.

4.2.1.1 Gated Mode
(TOUT =“0", DOUT =*“1")

In this mode the prescaler is decremented by the
Timer clock input (fyt + 12), but ONLY when the
signal on the TIMER pin is held high (allowing
pulse width measurement). This mode is selected
by clearing the TOUT bit in the TSCR register to
“0” (i.e. as input) and setting the DOUT bit to “1”.

PC1 must be configured in input mode
4.2.1.2 Event Counter Mode
(TOUT =*“0", DOUT = “0")

In this mode, the TIMER pin is the input clock of
the prescaler which is decremented on the rising
edge.

4.2.1.3 Output Mode
(TOUT ="“1", DOUT = data out)

Figure 26. Timer Working Principle

The TIMER pin is connected to the DOUT latch,
hence the Timer prescaler is clocked by the pres-
caler clock input (fiyt + 12).

The user can select the desired prescaler division
ratio through the PS2, PS1, PSO bits. When the
TCR count reaches 0, it sets the TMZ bit in the
TSCR. The TMZ bit can be tested under program
control to perform a timer function whenever it
goes high. The low-to-high TMZ bit transition is
used to latch the DOUT bit of the TSCR and trans-
feritto the TIMER pin. This operating mode allows
external signal generation on the TIMER pin.

Table 12. Timer Operating Modes

TOUT | DOUT Timer Pin Timer Function
0 0 Input Event Counter
0 1 Input Gated Input
1 0 Output Output “0”
1 1 Output Output “1”

4.2.2 Timer Interrupt

When the counter register decrements to zero with
the ETI (Enable Timer Interrupt) bit set to one, an
interrupt request is generated as described in the
Interrupt Chapter. When the counter decrements
to zero, the TMZ bit in the TSCR register is set to
one.

M 7-BIT PRESCALER 1
CLOCK L-—| BITO '——-| BIT1 '——-| BIT2 '——-| BIT3 '——-| BIT4 '——-| BIT5 '——-| BIT6 |
L — — | o — | | | | | — _
0 1 2 3 4 5 6 7 Pso
8-1 MULTIPLEXER L ps1
L ps2
] ]
| BITO '—-l BIT1 '—-| BIT2'—-| BIT3 '—-| BIT4 '—-| BITS H BIT6 BIT7 | |
8-BIT COUNTER
L - - - TN _
VA00186
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AUTO-RELOAD TIMER (Cont'd)

Figure 27. AR Timer Block Diagram
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AUTO-RELOAD TIMER (Cont'd)

It should be noted that the reload values will also
affect the value and the resolution of the duty cycle
of PWM output signal. To obtain a signal on ARTI-
Mout, the contents of the ARCP register must be
greater than the contents of the ARRC register.

The maximum available resolution for the ARTI-
Mout duty cycle is:

Resolution = 1/[255-(ARRC)]

Where ARRC is the content of the Reload/Capture
register. The compare value loaded in the Com-
pare Register, ARCP, must be in the range from
(ARRC) to 255.

Figure 28. Auto-reload Timer PWM Function

The ARTC counter is initialized by writing to the
ARRC register and by then setting the TCLD (Tim-
er Load) and the TEN (Timer Clock Enable) bits in
the Mode Control register, ARMC.

Enabling and selection of the clock source is con-
trolled by the CCO, CC1, SLO and SL1 bits in the
Status Control Register, ARSCL1. The prescaler di-
vision ratio is selected by the PSO, PS1 and PS2
bits in the ARSCL1 register.

In Auto-reload Mode, any of the three available
clock sources can be selected: Internal Clock, In-
ternal Clock divided by 3 or the clock signal
present on the ARTIMin pin.
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SERIAL PERIPHERAL INTERFACE SPI (Cont'd)
4.5.1 SPI Registers

SPI Mode Control Register (MOD)

Address: E2h  — Read/Write

Reset status: 00h

7 0

SPRUN| SPEE | CPHA | SPCLK| SPIN | SPSTRT | EFLT [ CPOL

The MOD register defines and controls the trans-
mission modes and characteristics.

This register is read/write and all bits are cleared
at reset. Setting SPSTRT = 1 and SPIN = 1 is not
allowed and must be avoided.

Bit 7 = SPRUN: SPI Run. This bit is the SPI activity
flag. This can be used in either transmit or receive
modes; it is automatically cleared by the SPI at the
end of a transmission or reception and generates
an interrupt request (providing that the SPIE Inter-
rupt Enable bit is set). The Core can stop transmis-
sion or reception at any time by resetting the
SPRUN bit; this will also generate an interrupt re-
guest (providing that the SPIE Interrupt enable bit
is set). The SPRUN bit can be used as a start con-
dition parameter, in conjunction with the SPSTRT
bit, when an external signal is present on the Sin
pin. Note that a rising edge is then necessary to in-
itiate reception; this may require external data in-
version. This bit can be used to poll the end of re-
ception or transmission.

Bit 6 = SPIE: SPI Interrupt Enable. This bit is the
SPI Interrupt Enable bit. If this bit is set the SPI in-
terrupt (vector #2) is enabled, when SPIE is reset,
the interrupt is disabled.

Bit 5 = CPHA: Clock Phase Selection. This bit se-
lects the clock phase of the clock signal. If this bit
is cleared to zero the normal state is selected; in
this case Bit 7 of the data frame is present on Sout
pin as soon as the SPI Shift Register is loaded. If
this bit is set to one the shifted state' is selected; in
this case Bit 7 of data frame is present on Sout pin
on the first falling edge of Shift Register clock. The
polarity relation and the division ratio between
Shift Register and SPI base clock are also pro-
grammable; refer to DIV register and Timing Dia-
grams for more information.

Bit 4= SPCLK: Base Clock Selection

This bit selects the SPI base clock source. Itis ei-
ther the core cycle clock (fj\/13) (Master mode)
or the signal provided at SCK pin by an external
device (slave mode). If SPCLK is low and the SCK

b7

pin is configured as input, the slave mode is se-
lected. If SPCLK is high, the SCK pin is automatic-
cally configured as push pull output and the mas-
ter mode is selected. In this case, the phase and
polarity of the clock are controlled by CPOL and
CPHA.

Note: When the master mode is enabled, it is
mandatory to configure PC4 in input mode through
the i/o port registers.

Bit 3 = SPIN: Input Selection

This bit enables the transfer of the data input to the
Shift Register in receive mode. If this bit is cleared
the Shift Register input is 0. If this bit is set, the
Shift Register input corresponds to the input signal
present on the Sin pin.

Bit 2 = SPSTRT: Start Selection

This bit selects the transmission or reception start
mode. If SPSTRT is cleared, the internal start con-
dition occurs as soon as the SPRUN bit is set. If
SPSTRT is set, the internal start signal is the logic
“AND” between the SPRUN bit and the external
signal present on the Sin pin; in this case transmis-
sion will start after the latest of both signals provid-
ing that the first signal is still present (note that this
implies a rising edge). After the transmission or re-
cetion has been started, it will continue even if the
Sin signal is reset.

Bit 1 = EFILT: Enable Filters

This bit enables/disables the input noise filters on
the Sin and SCK inputs. If it is cleared to zero the
filters are enabled, if set to one the filters are disa-
bled. These noise filters will eliminate any pulse on
Sin and SCK with a pulse width smaller than one
to two Core clock periods (depending on the oc-
currence of the signal edge with respect to the
Core clock edge). For example, if the ST6260B/
65B runs with an 8MHz crystal, Sin and SCK will
be delayed by 125 to 250ns.

Bit 0 = CPOL.: Clock Polarity

This bit controls the relationship between the data
on the Sin and Sout pins and SCK. The CPOL bit
selects the clock edge which captures data and al-
lows it to change state. It has the greatest impact
on the first bit transmitted (the MSB) as it does (or
does not) allow a clock transition before the first
data capture edge.

Refer to the timing diagrams at the end of this sec-
tion for additional details. These show the relation-
ship between CPOL, CPHA and SCK, and indicate
the active clock edges and strobe times.
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SERIAL PERIPHERAL INTERFACE SPI (Cont'd)
SPI DIV Register (DIV)

Address: EJlh  — Read/Write

Reset status: 00h

7 0

SPINT | DOV6 | DIV5 | DIvV4 | DNV3 | CD2 CD1 CDO

The SPIDIV register defines the transmission rate
and frame format and contains the interrupt flag.

Bits CDO0O-CD2, DIV3-DIV6 are read/write while
SPINT can be read and cleared only. Write access
is not allowed if SPRUN in the MOD register is set.

Bit 7 = SPINT: Interrupt Flag. If SPIE bit=1, SPINT
is automatically set to one by the SPI at the end of
a transmission or reception and an interrupt re-
guest can be generated depending on the state of
the interrupt mask bit in the MOD control register.
This bit is write and read and must be cleared by
user software at the end of the interrupt service
routine.

Bit 6-3 = DIV6-DIV3: Burst Mode Bit Clock Period
Selection. Define the number of shift register bits
that are transmitted or received in a frame. The
available selections are listed in Table 17. The
normal maximum setting is 8 bits, since the shift
register is 8 bits wide. Note that by setting a great-
er number of bits, in conjunction with the SPIN bit
in the MOD register, unwanted data bits may be fil-
tered from the data stream.

Bit 2-0 = CD2-CDO: Base/Bit Clock Rate Selec-
tion. Define the division ratio between the core
clock (fyt divided by 13) and the clock supplied to
the Shift Register in Master mode.

Table 16. Base/Bit Clock Ratio Selection

CD2-CDO
0

Divide Ratio (decimal)

Divide by 1

Divide by 2

Divide by 4

Divide by 8

Divide by 16

Divide by 32

Divide by 64

Divide by 256

O B O PP O Fr O

P P P P O O O O
R O O+ +» O

1 1

Note: For example, when an 8MHz CPU clock is
used, asynchronous operation at 9600 Baud is
possible (8MHz/13/64). Other Baud rates are
available by proportionally selecting division fac-
tors depending on CPU clock frequency.

Data setup time on Sin is typically 250ns min, while
data hold time is typically 50ns min.
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DIV6-DIV3 Number of bits sent
0 0 0 0 Reserved (not to be used)
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9 O
1 0 1 0 10 O
1 0 1 1 11 O Refer to the
1 1 0 0 12 0 description of the
1 1 0 1 13 0O DIV6-DIV3 bits in
1 1 1 0 14 0 the DIV Register
1 1 1 1 15 O

SPI Data/Shift Register (SPIDSR)
Address: EOh — Read/Write
Reset status: XXh

7 0

D7 D6 D5 D4 D3 D2 D1 DO

SPIDSR is read/write, however write access is not
allowed if the SPRUN bit of Mode Control register
is set to one.

Data is sampled into SPDSR on the SCK edge de-
termined by the CPOL and CPHA bits. The affect
of these setting is shown in the following diagrams.

The Shift Register transmits and receives the Most
Significant Bit first.

Bit 7-0 = DSR7-DSRO0: Data Bits. These are the
SPI shift register data bits.

Miscellaneous Register (MISCR)
Address: DDh — Write only
Reset status: xxxxxxxb

7 0

Bit 7-1 = D7-D1: Reserved.

Bit 0 = DO: Bit 0. This bit, when set, selects the
Sout pin as the SPI output line. When this bit is
cleared, Sout acts as a standard I/O line.
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SERIAL PERIPHERAL INTERFACE SPI (Cont'd)

Figure 33. CPOL =0 Clock Polarity Normal, CPHA = 1 Phase Selection Shifted

SPRUN

SCK

Sout /‘ b7 ‘ b6 ‘ b5 ‘ b4 ‘ b3 ‘ b2 ‘ bl ‘ bO

VR0B1694

Figure 34. CPOL =1 Clock Polarity Inverted, CPHA = 1 Phase Selection Shifted

SPRUN

SCK

Sout /‘ b7 ‘ b6 ‘ b5 ‘ b4 ‘ b3 ‘ b2 ‘ bl ‘ bO

VR0C1694
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5 SOFTWARE

5.1 ST6 ARCHITECTURE

The ST6 software has been designed to fully use
the hardware in the most efficient way possible
while keeping byte usage to a minimum; in short,
to provide byte efficient programming capability.
The ST6 core has the ability to set or clear any
register or RAM location bit of the Data space with
a single instruction. Furthermore, the program
may branch to a selected address depending on
the status of any bit of the Data space. The carry
bit is stored with the value of the bit when the SET
or RES instruction is processed.

5.2 ADDRESSING MODES

The ST6 core offers nine addressing modes,
which are described in the following paragraphs.
Three different address spaces are available: Pro-
gram space, Data space, and Stack space. Pro-
gram space contains the instructions which are to
be executed, plus the data for immediate mode in-
structions. Data space contains the Accumulator,
the X,Y,V and W registers, peripheral and Input/
Output registers, the RAM locations and Data
ROM locations (for storage of tables and con-
stants). Stack space contains six 12-bit RAM cells
used to stack the return addresses for subroutines
and interrupts.

Immediate. In the immediate addressing mode,
the operand of the instruction follows the opcode
location. As the operand is a ROM byte, the imme-
diate addressing mode is used to access con-
stants which do not change during program execu-
tion (e.g., a constant used to initialize a loop coun-
ter).

Direct. In the direct addressing mode, the address
of the byte which is processed by the instruction is
stored in the location which follows the opcode. Di-
rect addressing allows the user to directly address
the 256 bytes in Data Space memory with a single
two-byte instruction.

Short Direct. The core can address the four RAM
registers X,Y,V,W (locations 80h, 81h, 82h, 83h) in
the short-direct addressing mode. In this case, the
instruction is only one byte and the selection of the
location to be processed is contained in the op-
code. Short direct addressing is a subset of the di-
rect addressing mode. (Note that 80h and 81h are
also indirect registers).

Extended. In the extended addressing mode, the
12-bit address needed to define the instruction is
obtained by concatenating the four less significant
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bits of the opcode with the byte following the op-
code. The instructions (JP, CALL) which use the
extended addressing mode are able to branch to
any address of the 4K bytes Program space.

An extended addressing mode instruction is two-
byte long.

Program Counter Relative. The relative address-
ing mode is only used in conditional branch in-
structions. The instruction is used to perform a test
and, if the condition is true, a branch with a span of
-15 to +16 locations around the address of the rel-
ative instruction. If the condition is not true, the in-
struction which follows the relative instruction is
executed. The relative addressing mode instruc-
tion is one-byte long. The opcode is obtained in
adding the three most significant bits which char-
acterize the kind of the test, one bit which deter-
mines whether the branch is a forward (when it is
0) or backward (when it is 1) branch and the four
less significant bits which give the span of the
branch (Oh to Fh) which must be added or sub-
tracted to the address of the relative instruction to
obtain the address of the branch.

Bit Direct. In the bit direct addressing mode, the
bit to be set or cleared is part of the opcode, and
the byte following the opcode points to the ad-
dress of the byte in which the specified bit must be
set or cleared. Thus, any bit in the 256 locations of
Data space memory can be set or cleared.

Bit Test & Branch. The bit test and branch ad-
dressing mode is a combination of direct address-
ing and relative addressing. The bit test and
branch instruction is three-byte long. The bit iden-
tification and the tested condition are included in
the opcode byte. The address of the byte to be
tested follows immediately the opcode in the Pro-
gram space. The third byte is the jump displace-
ment, which is in the range of -127 to +128. This
displacement can be determined using a label,
which is converted by the assembler.

Indirect. In the indirect addressing mode, the byte
processed by the register-indirect instruction is at
the address pointed by the content of one of the in-
direct registers, X or Y (80h,81h). The indirect reg-
ister is selected by the bit 4 of the opcode. A regis-
ter indirect instruction is one byte long.

Inherent. In the inherent addressing mode, all the
information necessary to execute the instruction is
contained in the opcode. These instructions are
one byte long.
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INSTRUCTION SET (Cont'd)

Conditional Branch. The branch instructions
achieve a branch in the program when the select-
ed condition is met.

Bit Manipulation Instructions. These instruc-
tions can handle any bit in data space memory.
One group either sets or clears. The other group
(see Conditional Branch) performs the bit test
branch operations.

Table 20. Conditional Branch Instructions

Control Instructions. The control instructions
control the MCU operations during program exe-
cution.

Jump and Call. These two instructions are used
to perform long (12-bit) jumps or subroutines call
inside the whole program space.

Instruction Branch If Bytes Cycles = Flags s
JRCe c=1 1 2 * *
JRNC e C=0 1 2 * *
JRZ e zZ=1 1 2 * *
JRNZ e Z=0 1 2 * *
JRR b, 1, ee Bit=0 3 5 * A
JRS b, 1, ee Bit=1 3 5 * A

Notes:

b.  3-bitaddress
e. 5 bit signed displacement in the range -15 to +16<F128M>

rr.  Data space register
A . Affected. The tested bit is shifted into carry.

ee. 8 bit signed displacement in the range -126 to +129 * . Not Affected
Table 21. Bit Manipulation Instructions
Flags
Instruction Addressing Mode Bytes Cycles Z g c
SET b,rr Bit Direct 2 4 * *
RES b,rr Bit Direct 2 4 * *
Notes:
b.  3-bit address; * . Not<M> Affected
rr.  Data space register;
Table 22. Control Instructions
Flags
Instruction Addressing Mode Bytes Cycles Z g C
NOP Inherent 1 2 * *
RET Inherent 1 2 * *
RETI Inherent 1 2 A A
STOP (1) Inherent 1 2 * *
WAIT Inherent 1 2 * *
Notes:

1. Thisinstruction is deactivated<N>and a WAIT is automatically executed instead of a STOP if the watchdog function is selected.

A. Affected
*, Not Affected

Table 23. Jump & Call Instructions

Instruction . Flags
Addressing Mode Bytes Cycles Z C
CALL abc Extended 2 4 * *
JP abc Extended 2 4 * *

Notes:
abc. 12-bit address;
* . Not Affected
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Figure 36. Vol versus lol on all I/O port at Vdd=5V

—-T=-40°C
——T=25°C
—A—T=95°C
—H-T=125°C

lol (mA)

This curves represents typical variations and is given for guidance only

Figure 37. Vol versus lol on all I/0O port at T=25°C

Vol (V)
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1

L e e

lol (MA)

This curves represents typical variations and is given for guidance only

—- Vdd = 3.0V
—— Vdd = 4.0V
—A— Vdd = 5.0V
—=- Vvdd = 6.0V
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Figure 38. Vol versus lol for High sink (30mA) I/Oports at T=25°C
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7 GENERAL INFORMATION

7.1 PACKAGE MECHANICAL DATA

Figure 50. 28-Pin Plastic Dual In-Line Package, 600-mil Width

Dim. . mm . inches
Min | Typ | Max | Min | Typ | Max
£ A 6.35 0.250
1\LI:iA Al |0.38 0.015
oL i o A2 | 3.8 4.95 (0.125 0.195
A B 0.36 0.56 [0.014 0.022
bt Bl B e BL |0.76 1.78 [0.030 0.070
00 r"1Dr"1 MM 0.20 0.38 10.008 0.015
D |35.05 39.75(1.380 1.565
D1 [0.13 0.005
D e 254 0.100
eB 17.78 0.700
E [15.24 15.88/0.600 0.625
AL LI LA LI LA L LA L R L E1l |12.32 14.730.485 0.580
L [292 5.08 [0.115 0.200
Number of Pins
N 28
Figure 51. 28-Pin Plastic Small Outline Package, 300-mil Width
Dim. . mm . inches
o . Min | Typ | Max | Min | Typ | Max
. A |235 2.65 (0.093 0.104
—I.l_l.l_l.l_l.l_ln.l_“_“_“_lr e A ‘—ﬂr L:kc Al |0.10 0.30 |0.004 0.012
i + ] B |0.33 0.51 0.013 0.020
TBE c |o.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
anonannonaonnn o 127 0.050
H |10.00 10.650.394 0.419
h |0.25 0.75 |0.010 0.030
c [ a | o° g | o g°
O L |o0.40 1.27 [0.016 0.050
IR _ Humber of Pine
N 28
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ST6255C/65B/P55C/P65C MICROCONTROLLER OPTION LIST

CUSIOMIBT . Lt e
AdArES S, o e
CON At L
PONE: e
REfEIENCE: .

STMicroelectronics references:

Device: []ST6255C (4 KB) []ST6265B (4 KB)
[]ST62P55C (4 KB) []ST62P65C (4 KB)
Package: []Dual in Line Plastic
[ ] Small Outline Plastic with conditioning
[ ] Shrink Small Outline Plastic with conditioning
Conditioning option: [ ] Standard (Tube) []Tape & Reel
Temperature Range: [10°C to + 70°C []1-40°Cto + 85°C
[]-40°Cto +125°C

Marking: [ ] Standard marking
[ ] Special marking (ROM only):
PDIP28 (10 char. max):
PSO28 (8 char. max): _
SSOP28 (11 char. max):
Authorized characters are letters, digits, "', *-', '/' and spaces only.

Oscillator Safeguard*: []1Enabled [ ] Disabled
Oscillator Selection: [ 1 Quartz crystal / Ceramic resonator

[ 1 RC network
Reset Delay [132768 cycle delay [12048 cycle delay
Watchdog Selection: [ ] Software Activation [ 1 Hardware Activation
PB1:PBO pull-up at RESET*: [1Enabled [ ] Disabled
PB3:PB2 pull-up at RESET*: [1Enabled [ ] Disabled
External STOP Mode Control: [1Enabled [ ] Disabled
Readout Protection: FASTROM:

[1Enabled [ ] Disabled

ROM:
[1Enabled:

[ 1 Fuse is blown by STMicroelectronics
[ 1 Fuse can be blown by the customer

[ ] Disabled
Low Voltage Detector*: [1Enabled [ ] Disabled
NMI pull-up*: [1Enabled [ ] Disabled
ADC Synchro*: [1Enabled [ ] Disabled

*except on ST6265B

Comments:
Oscillator Frequency in the application: L e
Supply Operating Range in the application: ... . e

N S,
[ =
SIgNALUINE. o e
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