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6 SUPPLY, RESET AND CLOCK MANAGEMENT

The device includes a range of utility features for
securing the application in critical situations (for
example in case of a power brown-out), and re-
ducing the number of external components. An
overview is shown in Figure 10.

For more details, refer to dedicated parametric
section.

Main Features

m Optional PLL for multiplying the frequency by 2
(not to be used with internal RC oscillator)

m Reset Sequence Manager (RSM)

m Multi-Oscillator Clock Management (MO)
— 4 Crystal/Ceramic resonator oscillators
— 1 Internal RC oscillator

m System Integrity Management (SI)
— Main supply Low Voltage Detector (LVD)

— Auxiliary Voltage Detector (AVD) with inter-
rupt capability for monitoring the main supply

6.1 PHASE LOCKED LOOP

If the clock frequency input to the PLL is in the 2 to
4 MHz range, the PLL can be used to multiply the
frequency by two to obtain an fogco of 4 to 8 MHz.

The PLL is enabled by option byte. If the PLL is
disabled, then fOSCZ — fosc/2.

Caution: The PLL is not recommended for appli-
cations where timing accuracy is required. See
“PLL Characteristics” on page 139.

Figure 9. PLL Block Diagram
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Figure 10. Clock, Reset and Supply Block Diagram
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7 INTERRUPTS

7.1 INTRODUCTION

The ST7 enhanced interrupt management pro-

vides the following features:

m Hardware interrupts

m Software interrupt (TRAP)

m Nested or concurrent interrupt management
with  flexible interrupt priority and level
management:

— Up to 4 software programmable nesting levels

— Up to 16 interrupt vectors fixed by hardware

— 2 non-maskable events: RESET and TRAP
This interrupt management is based on:

— Bit 5 and bit 3 of the CPU CC register (I11:0),
— Interrupt software priority registers (ISPRx),

— Fixed interrupt vector addresses located at the
high addresses of the memory map (FFEOh to
FFFFh) sorted by hardware priority order.

This enhanced interrupt controller guarantees full
upward compatibility with the standard (not nest-
ed) ST7 interrupt controller.

7.2 MASKING AND PROCESSING FLOW

The interrupt masking is managed by the 11 and 10
bits of the CC register and the ISPRx registers
which give the interrupt software priority level of
each interrupt vector (see Table 4). The process-
ing flow is shown in Figure 16

Figure 16. Interrupt Processing Flowchart

When an interrupt request has to be serviced:

— Normal processing is suspended at the end of
the current instruction execution.

— The PC, X, A and CC registers are saved onto
the stack.

— 11 and 10 bits of CC register are set according to
the corresponding values in the ISPRXx registers
of the serviced interrupt vector.

— The PC is then loaded with the interrupt vector of
the interrupt to service and the first instruction of
the interrupt service routine is fetched (refer to
“Interrupt Mapping” table for vector addresses).

The interrupt service routine should end with the
IRET instruction which causes the contents of the
saved registers to be recovered from the stack.

Note: As a consequence of the IRET instruction,
the 11 and 10 bits will be restored from the stack
and the program in the previous level will resume.

Table 4. Interrupt Software Priority Levels

Interrupt software priority | Level I 10
Level 0 (main) Low 1 0
Level 1 i 0 1
Level 2 0 0
Level 3 (= interrupt disable) High 1 1
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POWER SAVING MODES (Cont'd)

8.3 WAIT MODE

WAIT mode places the MCU in a low power con-
sumption mode by stopping the CPU.

This power saving mode is selected by calling the
“WFI” ST7 software instruction.

All peripherals remain active. During WAIT mode,
the 1 [1:0] bits in the CC register are forced to ‘10b’,
to enable all interrupts. All other registers and
memory remain unchanged. The MCU remains in
WAIT mode until an interrupt or Reset occurs,
whereupon the Program Counter branches to the
starting address of the interrupt or Reset service
routine.

The MCU will remain in WAIT mode until a Reset
or an Interrupt occurs, causing it to wake up.

Refer to Figure 22.
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Figure 22. WAIT Mode Flowchart

OSCILLATOR ON
PERIPHERALS ON

CWFI INSTRUCTION}} CPU OFF

I[1:0] BITS 0

INTERRUPT

OSCILLATOR  ON
PERIPHERALS OFF
CPU ON
I[1:0] BITS 1

v

4096 CPU CLOCK CYCLE
DELAY

v

OSCILLATOR  ON
PERIPHERALS ON
CPU ON
I[1:0] BITS XXV

\ 4
FETCH RESET VECTOR
OR SERVICE INTERRUPT

Note:

1. Before servicing an interrupt, the CC register is
pushed on the stack. The I[1:0] bits in the CC reg-
ister are set during the interrupt routine and
cleared when the CC register is popped.
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WATCHDOG TIMER (Cont’d)
11.1.4 How to Program the Watchdog Timeout

Figure 32 shows the linear relationship between
the 6-bit value to be loaded in the Watchdog Coun-
ter (CNT) and the resulting timeout duration in mil-
liseconds. This can be used for a quick calculation
without taking the timing variations into account. If

Figure 32. Approximate Timeout Duration

more precision is needed, use the formulae in Fig-
ure 33.

Caution: When writing to the WDGCR register, al-
ways write 1 in the T6 bit to avoid generating an
immediate reset.

3F

38 F— — — — —

30— — — — — — — —

CNT Value (hex.)
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8 Fr———— — — — — — —

20 F———— — — — — — —

8+ - —'— = —— - _Z_

10— ——— 2 — — — —

8t — %X — —'— — — — —

1.5 18 34 50

65 82 98 114 128

Watchdog timeout (ms) @ 8 MHz. fogc)
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16-BIT TIMER (Cont'd)

3.In PWM mode the ICAP1 pin can not be used ICF1 can also generates interrupt if ICIE is set.
to perform input capture because it is discon- 4. When the Pulse Width Modulati PWM
nected to the timer. The ICAP2 pin can be used -OneenPulge l\%osge (gPM) gﬁg Zrl(e)nbc()th sez a;ﬂg

to perform input capture (ICF2 can be set and
IC2R can be loaded) but the user must take
care that the counter is reset each period and

11.3.4 Low Power Modes

PWM mode is the only active one.

Mode Description

WAIT No effect on 16-bit Timer.
Timer interrupts cause the Device to exit from WAIT mode.

16-bit Timer registers are frozen.

In HALT mode, the counter stops counting until Halt mode is exited. Counting resumes from the previous
count when the Device is woken up by an interrupt with “exit from HALT mode” capability or from the counter
HALT reset value when the Device is woken up by a RESET.

If an input capture event occurs on the ICAP/ pin, the input capture detection circuitry is armed. Consequent-
ly, when the Device is woken up by an interrupt with “exit from HALT mode” capability, the ICFibit is set, and
the counter value present when exiting from HALT mode is captured into the IC/R register.

11.3.5 Interrupts

Event Enable | Exit Exit

Interrupt Event Flag C°n_tro| from from

Bit Wait Halt

Input Capture 1 event/Counter reset in PWM mode ICF1 ICIE Yes No
Input Capture 2 event ICF2 Yes No
Output Compare 1 event (not available in PWM mode) OCFA1 OCIE Yes No
Output Compare 2 event (not available in PWM mode) OCF2 Yes No
Timer Overflow event TOF TOIE Yes No

Note: The 16-bit Timer interrupt events are connected to the same interrupt vector (see Interrupts chap-
ter). These events generate an interrupt if the corresponding Enable Control Bit is set and the interrupt
mask in the CC register is reset (RIM instruction).

11.3.6 Summary of Timer modes

MODES AVAILABLE RESOURCES
Input Capture 1 Input Capture 2 Output Compare 1 | Output Compare 2
Input Capture (1 and/or 2) Yes Yes Yes Yes
Output Compare (1 and/or 2) Yes Yes Yes Yes
One Pulse Mode No Not Recommended” No Partially 2
PWM Mode No Not Recommended® No No

1) See note 4 in Section 11.3.3.5 "One Pulse Mode" on page 64
2) See note 5 in Section 11.3.3.5 "One Pulse Mode" on page 64
3) See note 4 in Section 11.3.3.6 "Pulse Width Modulation Mode" on page 66
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SERIAL PERIPHERAL INTERFACE (Cont'd)
11.4.3.1 Functional Description

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

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

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

Figure 47. Single Master/ Single Slave Application

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

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

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

GENERATOR 7
4;&0 +5V

MASTER SLAVE
MSBit ¢——— LSBit MSBit ¢——— LSBit
8-BIT SHIFT REGISTER  |[4—( =0 MISO 8-BIT SHIFT REGISTER

|7 A A “

[]MOSI MOSI .
SPI
CLOCK SCK SCK L,

ﬁg
v\__ Not used if SS is managed

p— by software
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SERIAL PERIPHERAL INTERFACE (Cont'd)

11.4.5.4 Single Master and Multimaster
Configurations

There are two types of SPI systems:
— Single Master System

— Multimaster System

Single Master System

A typical single master system may be configured,
using a device as the master and four devices as
slaves (see Figure 52).

The master device selects the individual slave de-
vices by using four pins of a parallel port to control
the four SS pins of the slave devices.

The SS pins are pulled high during reset since the
master device ports will be forced to be inputs at
that time, thus disabling the slave devices.

Note: To prevent a bus conflict on the MISO line
the master allows only one active slave device
during a transmission.

For more security, the slave device may respond
to the master with the received data byte. Then the
master will receive the previous byte back from the
slave device if all MISO and MOSI pins are con-
nected and the slave has not written to its SPIDR
register.

Other transmission security methods can use
ports for handshake lines or data bytes with com-
mand fields.

Multi-Master System

A multi-master system may also be configured by
the user. Transfer of master control could be im-
plemented using a handshake method through the
I/O ports or by an exchange of code messages
through the serial peripheral interface system.

The multi-master system is principally handled by
the MSTR bit in the SPICR register and the MODF
bit in the SPICSR register.

Figure 52. Single Master / Multiple Slave Configuration

SS ¢ SS SS ¢ SS [
L SCK SCK SCK SCK
Slave Slave Slave Slave
Device Device Device Device
MOSI MISO MOSI MISO MOSI MISO MOSI MISO
A y A A
MOSI MISO
SCK —
Master €
Device &
5V SS
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11.5 SERIAL COMMUNICATIONS INTERFACE (SCI)

11.5.1 Introduction

The Serial Communications Interface (SCI) offers
a flexible means of full-duplex data exchange with
external equipment requiring an industry standard
NRZ asynchronous serial data format. The SCI of-
fers a very wide range of baud rates using two
baud rate generator systems.

11.5.2 Main Features

m Full duplex, asynchronous communications
m NRZ standard format (Mark/Space)
m Dual baud rate generator systems
|

Independently programmable transmit and
receive baud rates up to 500K baud.

Programmable data word length (8 or 9 bits)

m Receive buffer full, Transmit buffer empty and
End of Transmission flags

m Two receiver wake-up modes:
— Address bit (MSB)
— Idle line
m Muting function for multiprocessor configurations

m Separate enable bits for Transmitter and
Receiver

m Four error detection flags:
— Overrun error
— Noise error
— Frame error
— Parity error
m Five interrupt sources with flags:
— Transmit data register empty
— Transmission complete
— Receive data register full
— Idle line received
— Overrun error detected
m Parity control:
— Transmits parity bit
— Checks parity of received data byte
m Reduced power consumption mode

4

11.5.3 General Description
The interface is externally connected to another
device by two pins (see Figure 54):

— TDO: Transmit Data Output. When the transmit-
ter and the receiver are disabled, the output pin
returns to its I/O port configuration. When the
transmitter and/or the receiver are enabled and
nothing is to be transmitted, the TDO pin is at
high level.

— RDI: Receive Data Input is the serial data input.
Oversampling techniques are used for data re-
covery by discriminating between valid incoming
data and noise.

Through these pins, serial data is transmitted and
received as frames comprising:

— An Idle Line prior to transmission or reception

— A start bit

— A data word (8 or 9 bits) least significant bit first
— A Stop bit indicating that the frame is complete.
Thisinterface usestwotypes of baudrate generator:

— A conventional type for commonly-used baud
rates,

— An extended type with a prescaler offering a very
wide range of baud rates even with non-standard
oscillator frequencies.
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SERIAL COMMUNICATIONS INTERFACE (Cont'd)

11.5.4.2 Transmitter

The transmitter can send data words of either 8 or
9 bits depending on the M bit status. When the M
bit is set, word length is 9 bits and the 9th bit (the
MSB) has to be stored in the T8 bit in the SCICR1
register.

Character Transmission

During an SCI transmission, data shifts out least
significant bit first on the TDO pin. In this mode,
the SCIDR register consists of a buffer (TDR) be-
tween the internal bus and the transmit shift regis-
ter (see Figure 53).

Procedure
— Select the M bit to define the word length.

— Select the desired baud rate using the SCIBRR
and the SCIETPR registers.

— Set the TE bit to assign the TDO pin to the alter-
nate function and to send a idle frame as first
transmission.

— Access the SCISR register and write the data to
send in the SCIDR register (this sequence clears
the TDRE bit). Repeat this sequence for each
data to be transmitted.

Clearing the TDRE bit is always performed by the
following software sequence:

1. An access to the SCISR register

2. A write to the SCIDR register

The TDRE bit is set by hardware and it indicates:
— The TDR register is empty.
— The data transfer is beginning.

— The next data can be written in the SCIDR regis-
ter without overwriting the previous data.

This flag generates an interrupt if the TIE bit is set
and the | bit is cleared in the CCR register.

When a transmission is taking place, a write in-
struction to the SCIDR register stores the data in
the TDR register and which is copied in the shift
register at the end of the current transmission.

When no transmission is taking place, a write in-
struction to the SCIDR register places the data di-
rectly in the shift register, the data transmission
starts, and the TDRE bit is immediately set.

90/172

When a frame transmission is complete (after the
stop bit or after the break frame) the TC bit is set
and an interrupt is generated if the TCIE is set and
the | bit is cleared in the CCR register.

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

1. An access to the SCISR register

2. A write to the SCIDR register

Note: The TDRE and TC bits are cleared by the
same software sequence.

Break Characters

Setting the SBK bit loads the shift register with a
break character. The break frame length depends
on the M bit (see Figure 54).

As long as the SBK bit is set, the SCI send break
frames to the TDO pin. After clearing this bit by
software the SCI insert a logic 1 bit at the end of

the last break frame to guarantee the recognition
of the start bit of the next frame.

Idle Characters

Setting the TE bit drives the SCI to send an idle
frame before the first data frame.

Clearing and then setting the TE bit during a trans-
mission sends an idle frame after the current word.

Note: Resetting and setting the TE bit causes the
data in the TDR register to be lost. Therefore the
best time to toggle the TE bit is when the TDRE bit
is seti.e. before writing the next byte in the SCIDR.
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SERIAL COMMUNICATIONS INTERFACE (Cont'd)

Figure 55. SCI Baud Rate and Extended Prescaler Block Diagram
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SERIAL COMMUNICATIONS INTERFACE (Cont'd)

Framing Error
A framing error is detected when:

— The stop bit is not recognized on reception at the
expected time, following either a de-synchroni-
zation or excessive noise.

— A break is received.
When the framing error is detected:
— the FE bit is set by hardware

— Data is transferred from the Shift register to the
SCIDR register.

— No interrupt is generated. However this bit rises
at the same time as the RDRF bit which itself
generates an interrupt.

The FE bit is reset by a SCISR register read oper-
ation followed by a SCIDR register read operation.

11.5.4.4 Conventional Baud Rate Generation

The baud rate for the receiver and transmitter (Rx
and Tx) are set independently and calculated as
follows:

fcpu
(16-PR).RR

f
Tx=—2Y Rx =

(16-PR)-TR
with:
PR =1, 3, 4 or 13 (see SCP[1:0] bits)
TR=1,2,4,8, 16, 32, 64,128
(see SCT[2:0] bits)
RR=1,2,4,8, 16, 32, 64,128
(see SCRJ2:0] bits)
All these bits are in the SCIBRR register.

Example: If fopy is 8 MHz (normal mode) and if
PR=13 and TR=RR=1, the transmit and receive
baud rates are 38400 baud.

Note: the baud rate registers MUST NOT be
changed while the transmitter or the receiver is en-
abled.

11.5.4.5 Extended Baud Rate Generation

The extended prescaler option gives a very fine
tuning on the baud rate, using a 255 value prescal-
er, whereas the conventional Baud Rate Genera-
tor retains industry standard software compatibili-
ty.

The extended baud rate generator block diagram
is described in the Figure 55.

The output clock rate sent to the transmitter or to
the receiver will be the output from the 16 divider
divided by a factor ranging from 1 to 255 set in the
SCIERPR or the SCIETPR register.

(574

Note: the extended prescaler is activated by set-
ting the SCIETPR or SCIERPR register to a value
other than zero. The baud rates are calculated as
follows:

fCPU fCPU

Rx =
16-ERPR*(PR*RR)

T™X=———
16.ETPR*(PR*TR)

with:

ETPR =1,..,255 (see SCIETPR register)

ERPR = 1,.. 255 (see SCIERPR register)
11.5.4.6 Receiver Muting and Wake-up Feature

In multiprocessor configurations it is often desira-
ble that only the intended message recipient
should actively receive the full message contents,
thus reducing redundant SCI service overhead for
all non addressed receivers.

The non addressed devices may be placed in
sleep mode by means of the muting function.

Setting the RWU bit by software puts the SCI in
sleep mode:

All the reception status bits can not be set.
All the receive interrupts are inhibited.

A muted receiver may be awakened by one of the
following two ways:

— by Idle Line detection if the WAKE bit is reset,
— by Address Mark detection if the WAKE bit is set.

Receiver wakes-up by Idle Line detection when
the Receive line has recognised an Idle Frame.
Then the RWU bit is reset by hardware but the
IDLE bit is not set.

Receiver wakes-up by Address Mark detection
when it received a “1” as the most significant bit of
a word, thus indicating that the message is an ad-
dress. The reception of this particular word wakes
up the receiver, resets the RWU bit and sets the
RDRF bit, which allows the receiver to receive this
word normally and to use it as an address word.

Caution: In Mute mode, do not write to the
SCICR2 register. If the SCl is in Mute mode during
the read operation (RWU=1) and a address mark
wake up event occurs (RWU is reset) before the
write operation, the RWU bit will be set again by
this write operation. Consequently the address
byte is lost and the SCl is not woken up from Mute
mode.
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I2C INTERFACE (Cont’d)
How to release the SDA / SCL lines

Set and subsequently clear the STOP bit while
BTF is set. The SDA/SCL lines are released after
the transfer of the current byte.

SMBus Compatibility

ST7I’Cis compatible with SMBus V1.1 protocol. It
supports all SMBus adressing modes, SMBus bus
protocols and CRC-8 packet error checking. Refer
to AN1713: SMBus Slave Driver For ST7 I1°C Pe-
ripheral.

11.6.4.2 Master Mode

To switch from default Slave mode to Master
mode a Start condition generation is needed.

Start condition

Setting the START bit while the BUSY bit is
cleared causes the interface to switch to Master
mode (M/SL bit set) and generates a Start condi-
tion.

Once the Start condition is sent:

— The EVF and SB bits are set by hardware with
an interrupt if the ITE bit is set.

Then the master waits for a read of the SR1 regis-
ter followed by a write in the DR register with the
Slave address, holding the SCL line low (see
Figure 59 Transfer sequencing EV5).

Slave address transmission

Then the slave address is sent to the SDA line via
the internal shift register.

In 7-bit addressing mode, one address byte is
sent.

In 10-bit addressing mode, sending the first byte

including the header sequence causes the follow-

ing event:

— The EVF bit is set by hardware with interrupt
generation if the ITE bit is set.

Then the master waits for a read of the SR1 regis-

ter followed by a write in the DR register, holding

the SCL line low (see Figure 59 Transfer se-

quencing EV9).
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Then the second address byte is sent by the inter-
face.

After completion of this transfer (and acknowledge
from the slave if the ACK bit is set):

— The EVF bit is set by hardware with interrupt
generation if the ITE bit is set.

Then the master waits for a read of the SR1 regis-
ter followed by a write in the CR register (for exam-
ple set PE bit), holding the SCL line low (see Fig-
ure 59 Transfer sequencing EV6).

Next the master must enter Receiver or Transmit-
ter mode.

Note: In 10-bit addressing mode, to switch the
master to Receiver mode, software must generate
a repeated Start condition and resend the header
sequence with the least significant bit set
(11110xx1).

Master Receiver

Following the address transmission and after SR1
and CR registers have been accessed, the master
receives bytes from the SDA line into the DR reg-
ister via the internal shift register. After each byte
the interface generates in sequence:

— Acknowledge pulse if the ACK bit is set

— EVF and BTF bits are set by hardware with an in-
terrupt if the ITE bit is set.

Then the interface waits for a read of the SR1 reg-
ister followed by a read of the DR register, holding
the SCL line low (see Figure 59 Transfer se-
quencing EV7).

To close the communication: before reading the
last byte from the DR register, set the STOP bit to
generate the Stop condition. The interface goes
automatically back to slave mode (M/SL bit
cleared).

Note: In order to generate the non-acknowledge
pulse after the last received data byte, the ACK bit
must be cleared just before reading the second
last data byte.
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SUPPLY CURRENT CHARACTERISTICS (Cont'd)
13.4.4 On-chip peripherals

Symbol Parameter Conditions Typ Unit
fcpu=4MHz | Vpp=3.0V 200
Iooerivy | 16-bit Timer supply current ) cPU DD
fCPUISMHZ VDD=5.0V 300
fcpu=4MH Vpp=3.0V 200
Iopspyy | SPI supply current 2 fCPU_SMHZ o
CPU= z VDD—5.0V 250
fcpu=4MHz | Vpp=3.0V 350
I SCI supply current 3 CPY Db A
DD(SCh PPy fopu=8MHZ | Vpp=5.0V 60 | ™
Iopgzcy | 12C supply current 4) fopy=4MHz | Vpp=3.0V 350
fCPUISMHZ VDD=5.0V 500
Vpp=3.0V 500
Ippapc) | ADC supply current when converting 5) fapc=4MHz ob
Vpp=5.0V 600
Notes:

1. Data based on a differential Ipp measurement between reset configuration (timer counter running at fopy/2) and timer

counter stopped (only TIMD bit set). Data valid for one timer.

2. Data based on a differential Ipp measurement between reset configuration (SPI disabled) and a permanent SPI master
communication at maximum speed (data sent equal to FFh).This measurement includes the pad toggling consumption.

3. Data based on a differential Ipp measurement between SCI running at maximum speed configuration (500 kbaud, con-
tinuous transmission of AA +RE enabled and SCI off. This measurement includes the pad toggling consumption.

4. Data based on a differential Ipp measurement between reset configuration (12C disabled) and a permanent 12C master
communication at 300kHz (data sent equal to AAh). This measurement includes the pad toggling consumption
(4.7kOhm external pull-up on clock and data lines).

5. Data based on a differential Ipp measurement between reset configuration (ADC off) and continuous A/D conversion
(fADC=4MHZ)'

134/172

4




ST72260Gx, ST72262Gx, ST72264Gx

I/0 PORT PIN CHARACTERISTICS (Cont'd)
Figure 77. Typical Ip; vs. Vpp with V|\=Vsg
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Figure 78. Typical V|
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Figure 79. Typical V|

vdd(V)
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I/0 PORT PIN CHARACTERISTICS (Cont'd)
13.8.2 Output Driving Current
T, =-40 to +85°C unless otherwise specified

Symbol Parameter Conditions Min Max Unit
Output low level voltage for a standard I/O pin lio=+5mA 1.2
" when 8 pins are sunk at same time l,o=+2mA 0.5
Output low level voltage for a high sink /O pin | © | lo=+20mA, 1.3
when 4 pins are sunk at same time ) l,o=+8mA 0.75
>
V...2) | Output high level voltage for an I/O pin lio=-5mA, Vpp-1.6
OH when 4 pins are sourced at same time l,o=-2mA Vpp-0.8
Output onv level voltage for a st.andard 1/0 pin lg=+2mA 0.6
Vo D3) when 8 pins are sunk at same time
oL Output low level voltage for a high sink 1/O pin > | \Y
. A ) |O=+8mA 0.6
when 4 pins are sunk at same time K
T T 1l
2)3) |Output high level voltage for an 1/O pin o) _ o _
Vo when 4 pins are sourced at same time 5 | ho=2mA  Tas85°C| Vpp-0.8
Output onv level voltage for a st.andard 1/0 pin lo=+2mA 07
Ve D3 when 8 pins are sunk at same time
oL Output low level voltage for a high sink 1/O pin > |
. A < |O=+8mA 0.7
when 4 pins are sunk at same time o
- - J
2)3) |Output high level voltage for an 1/O pin a _ _
Von when 4 pins are sourced at same time 2 | o=2mA Vop-0-9
Notes:

1. The I,g current sunk must always respect the absolute maximum rating specified in Section 13.2.2 and the sum of |,
(/O ports and control pins) must not exceed lygs.

2. The |, current sourced must always respect the absolute maximum rating specified in Section 13.2.2 and the sum of
lio (/0 ports and control pins) must not exceed lypp. True open drain I/O pins does not have Vg.

3. Not tested in production, based on characterization results.
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COMMUNICATION INTERFACE CHARACTERISTICS (Cont'd)

Figure 94. SPI Slave Timing Diagram with CPHA=1Y
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MISO outpuT @®< || Mssour }< BIT6 OUT * >< LSB oUT I>< note 2
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Figure 95. SPI Master Timing Diagram V)
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I
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|
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INPUT ><><><><><><>{ L MSB IN BIT6 IN y >< LSBIN ><><><
o) 11 thvo)
I<_>l —p
Iy
7/
MOSI gytpyt  S€© note 2 >< MSB OUT >< BIT6 OUT LSB OUT see note 2
D X
Notes:

1. Measurement points are done at CMOS levels: 0.3xVpp and 0.7xVpp.

2. When no communication is on-going the data output line of the SPI (MOSI in master mode, MISO in slave mode) has
its alternate function capability released. In this case, the pin status depends of the I/O port configuration.

4
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COMMUNICATION INTERFACE CHARACTERISTICS (Cont'd)

13.11.2 I2C - Inter IC Control Interface

Subject to general operating conditions for Vpp,
fosc, and Ty unless otherwise specified.

Refer to 1/0O port characteristics for more details on
the input/output alternate function characteristics

(SDAI and SCLI). Refer to Table 26 for the speed
conditions. The ST7 I1°C interface meets the re-
quirements of the Standard 12C communication
protocol described in the following table.

Standard mode I°C | Fast mode I°C®
Symbol Parameter I I I I Unit
Min Y Max V) Min Y Max V)
twscLy) | SCL clock low time 4.7 1.3
s
twescLr) | SCL clock high time 4.0 0.6 H
tsuspa) | SDA setup time 250 100
thspay | SDA data hold time 03 02 9009
%(sDA) | SDA and SCL rise time 1000 | 20+0.1Cy 300 ns
trscL)
tisDA) | SDA and SCL fall time 300 |2040.1C,| 300
tiscL)
thisTa) | START condition hold time 4.0 0.6
s
tsusta) | Repeated START condition setup time 4.7 0.6 H
tsysto) | STOP condition setup time 4.0 0.6 us
twsTo:sTA)| STOP to START condition time (bus free) 4.7 1.3 us
Cp Capacitive load for each bus line 400 400 pF

Figure 96. Typical Application with I°C Bus and Timing Diagram %

Vbp

Vbp
4.7kQ % 4.7kQ % 1000 SDAI
L . AN
1°C BUS 1000 scL
. Wl ST72XXX
[
.
t b .
/ SU(STA) 'W(STO:STA) [START]
S S ¢ X e
— —e : : —
tisoA) 4 tiispa) Msuspay  thispay s — Co
! L -t 1 1
SCL ! ' \ . v, . ! \. N 1
! [ o 1 LI 1 I
thsta)  twisckH)  twiscku) tsck)  tsck) tsu(sTo)
Notes:

1. Data based on standard 12C protocol requirement, not tested in production.
2. The device must internally provide a hold time of at least 300ns for the SDA signal in order to bridge the undefined

region of the falling edge of SCL.

3. The maximum hold time of the START condition has only to be met if the interface does not stretch the low period of

SCL signal.

4. Measurement points are done at CMOS levels: 0.3xVpp and 0.7xVpp.
5. At 4MHz fcpy, max.12C speed (400kHz) is not achievable. In this case, max. I2C speed will be approximately 260KHz.

(574
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TRANSFER OF CUSTOMER CODE (Cont'd)

ST72264 ROM/FASTROM MlCROCONTROLLFR OPTION LIST
Customer (Last update: 15 January 2004

AdArESS e e e

(70731 ¢- To: (5
PRoNe NO L s
Reference /ROM or FASTROM Code*

ROM or FASTROM code is assigned by STMicroelectronics.

Code must be sent in .S19 format. .Hex extension cannot be processed.

Device Type/Memory Size/Package (check only one option):
|

ROM DEVICE: 8K | 4K
S028: [1ST72264G2 []ST72262G2 | []ST72264G1 []ST72262G1 []ST72260G1
SDIP32: [1ST72264G2 []ST72262G2 |[]ST72264G1 []ST72262G1 []ST72260G1

|

FASTROM DEVICE: 8K | 4K

S028: [1ST72P264G2 []ST72P262G2 | [ ]ST72P264G1 [ ]ST72P262G1 [ |ST72P260GH1
SDIP32: [1ST72P264G2 []ST72P262G2 | [ 1ST72P264G1 [ 1ST72P262G1 [ ]ST72P260G1
BGA6x6: [1ST72P264G2 |
| |
DIE FORM: [ [18K | [14K
Conditioning (check only one option, do not specify for DIP package):
SO package: []1Tape & Reel []1Tube
Die form: []1Tape & Reel [1Inked wafer [ 1 Sawn wafer on sticky foil
Special Marking [1No [1Yes
Authorized characters are letters, digits ‘', *-’, //’ and spaces only.

Maximum character count: SO28 (13char.max): _ _ _ _ _ _ __ ____ _
SDIP32 (15 char. max):
BGA6x6 (7 char.max): _ _ _ _ _ _ _
Temperature Range: Packaged form: [10°C to + 70°C
[1-10°C to + 85°C (except BGA)
[1-40°C to + 85°C (except BGA)

Die form: [ ] Tested at 25°C only
Watchdog Reset on Halt: [ ] Reset [1No Reset
Watchdog Selection: [ ] Software Activation [ ] Hardware Activation
VD Reset [ ] Disabled [1Enabled:

[ 1 Highest threshold
[ 1 Medium threshold
[ ] Lowest threshold

Port A on ei0 interrupt vector, Port B&C on ei1 (PA_PB&C)
Resonator: [1VLP: Very Low power resonator (32 to 100 kHz)
[1LP: Low power resonator (1 to 2 MHz)
[ 1 MP: Medium power resonator (2 to 4 MHz)
[ 1 MS: Medium speed resonator (4 to 8 MHz)
[ 1 HS: High speed resonator (8 to 16 MHz)
[1Internal RC Oscillator"
[ ] External Clock

Sector 0 Size: []0.5K [11K [12K [14K (FASTROM only)
Readout Protection: [ ] Disabled [ ] Enabled
Flash Write Protection: [ ] Disabled [ ] Enabled (FASTROM only)
External Interrupt: [ ] Port A&C on ei0 interrupt vector, Port B on ei1 (PA&C_PB)
[]
[]

Clock Source Selection:

PLL": [ ] Disabled [ ] Enabled

Supply Operating Range in the application: . ... ... ... . e
N O S e e e e e e
SIgNatUIE. e

Note 1: Use of the PLL with the internal RC oscillator is not supported.
Important note: Not all configurations are available. See Table 28 on page 164 for the list of supported part numbers.
Please download the latest version of this option list from:
http://www.st.com/mcu > downloads > ST7 microcontrollers > Option list
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15.3.2 PACKAGE/SOCKET FOOTPRINT PROPOSAL
Table 30. Suggested List of SDIP32 Socket Types

Same

Package / Probe Adaptor / Socket Reference Footprint Socket Type
SDIP32
EMU PROBE TEXTOOL 232-1291-00 X Textool
Table 31. Suggested List of SO28 Socket Types
Package / Probe Adaptor / Socket Reference Same Socket Type
9 P Footprint yp
S028 YAMAICHI 1C51-0282-334-1 Clamshell
EMU PROBE Adapter from SO28 to SDIP32 footprint (delivered with emulator) X SMD to SDIP
Table 32. Suggested LFBGA Socket Type
Package Socket Reference
LFBGA 6 X6 ENPLAS OTB-36(144)-0.8-04
IS73 167/172




