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ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

Address Block Rig:)set:er Register Name ;‘:3; Remarks
0031h TACR2 Timer A Control Register 2 00h R/W
0032h TACR1 Timer A Control Register 1 00h R/W
0033h TASR Timer A Status Register xxh Read Only
0034h TAIC1HR Timer A Input Capture 1 High Register xxh Read Only
0035h TAIC1LR Timer A Input Capture 1 Low Register xxh Read Only
0036h TAOC1HR | Timer A Output Compare 1 High Register 80h R/W
0037h TAOC1LR Timer A Output Compare 1 Low Register 00h R/W
0038h TIMER A TACHR Timer A Counter High Register FFh Read Only
0039h TACLR Timer A Counter Low Register FCh Read Only
003Ah TAACHR Timer A Alternate Counter High Register FFh Read Only
003Bh TAACLR Timer A Alternate Counter Low Register FCh Read Only
003Ch TAIC2HR Timer A Input Capture 2 High Register xxh Read Only
003Dh TAIC2LR Timer A Input Capture 2 Low Register xxh Read Only
003Eh TAOC2HR | Timer A Output Compare 2 High Register 80h R/W
003Fh TAOC2LR Timer A Output Compare 2 Low Register 00h R/W
0040h MISCR2 Miscellaneous Register 2 00h R/W
0041h TBCR2 Timer B Control Register 2 00h R/W
0042h TBCR1 Timer B Control Register 1 00h R/W
0043h TBSR Timer B Status Register xxh Read Only
0044h TBIC1HR Timer B Input Capture 1 High Register xxh Read Only
0045h TBIC1LR Timer B Input Capture 1 Low Register xxh Read Only
0046h TBOC1HR | Timer B Output Compare 1 High Register 80h R/W
0047h TBOC1LR Timer B Output Compare 1 Low Register 00h R/W
0048h TIMER B TBCHR Timer B Counter High Register FFh Read Only
0049h TBCLR Timer B Counter Low Register FCh Read Only
004Ah TBACHR Timer B Alternate Counter High Register FFh Read Only
004Bh TBACLR Timer B Alternate Counter Low Register FCh Read Only
004Ch TBIC2HR Timer B Input Capture 2 High Register xxh Read Only
004Dh TBIC2LR Timer B Input Capture 2 Low Register xxh Read Only
004Eh TBOC2HR | Timer B Output Compare 2 High Register 80h R/W
004Fh TBOC2LR Timer B Output Compare 2 Low Register 00h R/W
0050h

to Reserved (32 Bytes)
006Fh
0070h ADC ADCDR Data Register 00h Read Only
0071h ADCCSR Control/Status Register 00h R/W
0072h

to Reserved (14 Bytes)
007Fh

Legend: x=undefined, R/W=read/write

Notes:

1. The contents of the 1/O port DR registers are readable only in output configuration. In input configura-

tion, the values of the I/O pins are returned instead of the DR register contents.
2. The bits associated with unavailable pins must always keep their reset value.
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ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

6.1 LOW VOLTAGE DETECTOR (LVD)

To allow the integration of power management
features in the application, the Low Voltage Detec-
tor function (LVD) generates a static reset when
the Vpp supply voltage is below a V1. reference
value. This means that it secures the power-up as
well as the power-down keeping the ST7 in reset.

The V1. reference value for a voltage drop is lower
than the Vt, reference value for power-on in order
to avoid a parasitic reset when the MCU starts run-
ning and sinks current on the supply (hysteresis).

The LVD Reset circuitry generates a reset when
Vpp is below:

— Vi1, when Vpp is rising

— Vy1. when Vpp is falling
The LVD function is illustrated in the Figure 9.
Provided the minimum Vpp value (guaranteed for
the oscillator frequency) is above V1., the MCU
can only be in two modes:

— under full software control

— in static safe reset

Figure 9. Low Voltage Detector vs Reset

In these conditions, secure operation is always en-
sured for the application without the need for ex-
ternal reset hardware.

During a Low Voltage Detector Reset, the RESET
pin is held low, thus permitting the MCU to reset
other devices.

Notes:

1. The LVD allows the device to be used without
any external RESET circuitry.

2. Three different reference levels are selectable
through the option byte according to the applica-
tion requirement.

LVD application note

Application software can detect a reset caused by
the LVD by reading the LVDRF bit in the CRSR
register.

This bit is set by hardware when a LVD reset is
generated and cleared by software (writing zero).
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ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

6.3 MULTI-OSCILLATOR (MO)

The main clock of the ST7 can be generated by
four different source types coming from the multi-
oscillator block:

m an external source

m 4 crystal or ceramic resonator oscillators
m an external RC oscillator

= an internal high frequency RC oscillator

Each oscillator is optimized for a given frequency
range in terms of consumption and is selectable
through the option byte. The associated hardware
configuration are shown in Table 3. Refer to the
electrical characteristics section for more details.

External Clock Source

In this external clock mode, a clock signal (square,
sinus or triangle) with ~50% duty cycle has to drive
the OSC1 pin while the OSC2 pin is tied to ground.

Crystal/Ceramic Oscillators

This family of oscillators has the advantage of pro-
ducing a very accurate rate on the main clock of
the ST7. The selection within a list of 4 oscillators
with different frequency ranges has to be done by
option byte in order to reduce consumption. In this
mode of the multi-oscillator, the resonator and the
load capacitors have to be placed as close as pos-
sible to the oscillator pins in order to minimize out-
put distortion and start-up stabilization time. The
loading capacitance values must be adjusted ac-
cording to the selected oscillator.

These oscillators are not stopped during the
RESET phase to avoid losing time in the oscillator
start-up phase.

External RC Oscillator

This oscillator allows a low cost solution for the
main clock of the ST7 using only an external resis-
tor and an external capacitor. The frequency of the
external RC oscillator (in the range of some MHz.)
is fixed by the resistor and the capacitor values.
Consequently in this MO mode, the accuracy of
the clock is dependent on Vpp, Ta, process varia-
tions and the accuracy of the discrete components
used. This option should not be used in applica-
tions that require accurate timing.

Internal RC Oscillator

The internal RC oscillator mode is based on the
same principle as the external RC oscillator includ-
ing the resistance and the capacitance of the de-
vice. This mode is the most cost effective one with
the drawback of a lower frequency accuracy. Its
frequency is in the range of several MHz. This op-

(574

tion should not be used in applications that require
accurate timing.

In this mode, the two oscillator pins have to be tied
to ground.

Table 3. ST7 Clock Sources
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ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

6.5 CLOCK RESET AND SUPPLY REGISTER DESCRIPTION (CRSR)

Read/Write
Reset Value: 000x 000x (XXh)

7 0
LVD CSS | CSS [WDG
0 9 % g O e | D |FRF

Bit 7:5 = Reserved, always read as 0.

Bit 4 = LVDRF LVD reset flag

This bit indicates that the last RESET was gener-
ated by the LVD block. It is set by hardware (LVD
reset) and cleared by software (writing zero). See
WDGRF flag description for more details. When
the LVD is disabled by option byte, the LVDRF bit
value is undefined.

Bit 3 = Reserved, always read as 0.

Bit 2 = CSSIE Clock security syst interrupt enable
This bit enables the interrupt when a disturbance
is detected by the clock security system (CSSD bit
set). It is set and cleared by software.

0: Clock security system interrupt disabled

1: Clock security system interrupt enabled

Refer to Table 5, “Interrupt Mapping,” on page 26
for more details on the CSS interrupt vector. When
the CSS is disabled by option byte, the CSSIE bit
has no effect.

Bit 1 = CSSD Clock security system detection
This bit indicates that the safe oscillator of the
clock security system block has been selected by
hardware due to a disturbance on the main clock
signal (fogc). It is set by hardware and cleared by
reading the CRSR register when the original oscil-
lator recovers.

0: Safe oscillator is not active

1: Safe oscillator has been activated

When the CSS is disabled by option byte, the
CSSD bit value is forced to 0.

Bit 0 = WDGRF Watchdog reset flag

This bit indicates that the last RESET was gener-
ated by the watchdog peripheral. It is set by hard-
ware (Watchdog RESET) and cleared by software
(writing zero) or an LVD RESET (to ensure a sta-
ble cleared state of the WDGRF flag when the
CPU starts).

Combined with the LVDRF flag information, the
flag description is given by the following table.

RESET Sources LVDRF | WDGRF
External RESET pin 0 0
Watchdog 0 1
LVD 1 X

Application notes

The LVDRF flag is not cleared when another RE-
SET type occurs (external or watchdog), the
LVDREF flag remains set to keep trace of the origi-
nal failure.

In this case, a watchdog reset can be detected by
software while an external reset can not.

Table 4. Clock, Reset and Supply Register Map and Reset Values

Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
0025h CRSR LVDRF CSSIE CSSD | WDGRF
Reset Value 0 0 0 X 0 0 0 X
IYI 23/141




ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

I/0 PORTS (Cont'd)

CAUTION: The alternate function must not be ac-
tivated as long as the pin is configured as input
with interrupt, in order to avoid generating spurious
interrupts.

Analog alternate function

When the pin is used as an ADC input, the I/O
must be configured as floating input. The analog
multiplexer (controlled by the ADC registers)
switches the analog voltage present on the select-
ed pin to the common analog rail which is connect-
ed to the ADC input.

It is recommended not to change the voltage level
or loading on any port pin while conversion is in
progress. Furthermore it is recommended not to
have clocking pins located close to a selected an-
alog pin.

WARNING: The analog input voltage level must
be within the limits stated in the absolute maxi-
mum ratings.

9.3 /0 PORT IMPLEMENTATION

The hardware implementation on each I/O port de-
pends on the settings in the DDR and OR registers
and specific feature of the 1/0 port such as ADC In-

Figure 22. Interrupt I/O Port State Transitions

@) s () v GO - G

INPUT INPUT OUTPUT OUTPUT
floating/pull-up  floating open-drain push-pull
interrupt  (reset state)

(xx)=DDR, OR

The 1/O port register configurations are summa-
rized as follows.

Interrupt Ports
PA7, PA5, PA3:0, PB7:0, PC5:0 (with pull-up)

MODE DDR OR
floating input 0 0
pull-up interrupt input 0 1
open drain output 1 0
push-pull output 1 1

True Open Drain Interrupt Ports
PAG6, PA4 (without pull-up)

put or true open drain. MODE DDR OR
Switching these I/O ports from one state to anoth- floating input 0 0
er should.be done in a sequence that prevents un- floating interrupt input 0 y
wanted side effects. Recommended safe transi- drain (Fiah sink 3 X
tions are illustrated in Figure 2. Other transitions open drain (high sink ports)
are potentially risky and should be avoided, since
they are likely to present unwanted side-effects
such as spurious interrupt generation.
Table 8. Port Configuration
Input (DDR = 0) Output (DDR = 1)
Port Pin name
OR=0 OR=1 OR=0 OR=1 High-Sink
PA7 floating pull-up interrupt open drain push-pull
PA6 floating floating interrupt true open-drain
Port A | PA5 floating pull-up interrupt open drain push-pull Yes
PA4 floating floating interrupt true open-drain
PA3:0 floating pull-up interrupt open drain push-pull
PortB | PB7:0 floating pull-up interrupt open drain push-pull No
PortC | PC7:0 floating pull-up interrupt open drain push-pull
[S7] 33/141




ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

I/0 PORTS (Cont'd)

Table 9. I/0 Port Register Map and Reset Values

Addr i
:':;js Rﬁg::etfr 7 5 4 3 2 1 0

of all Ilalgs::)ytartj:isters 0 0 0 0 0 0 0
0000h PCDR
0001h | PCDDR MSB LSB
0002h | PCOR
0004h PBDR
0005h | PBDDR MSB LSB
0006h | PBOR
0008h PADR
0009h | PADDR MSB LSB
000Ah | PAOR

IS72 35/141
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16-BIT TIMER (Cont'd)

Figure 26. Timer Block Diagram

|

ST7 INTERNAL BUS

!

fcpu
\ MCU-PERIPHERAL INTERFACE |
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8 high 8 low
8-bit 8 48 8 8 8 &8 8 8
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Ly 1 Ly SCUNTER 11 cOMPARE | | COMPARE || CAPTURE || CAPTURE
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1 2 1 2
EXTCLK ALTERNATE —a
pin COUNTER
% Zﬁ REGISTER > 16 16
i16
CC[1:0]
| TIMER INTERNAL BUS |
1GI 16
v
OVERFLOW
OUTPUT COMPARE _»| EDGEDETECT |¢——0] ICAP1
DETECT CIRCUIT CIRCUIT1 -
CIRCUIT pin
|
i 6 —»{ EDGE DETECT |¢—{1 jcap2
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>
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v v i v p| LATCHT Ogmm
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[
I 1 |
ITOIEIFOLV2|FOLV1|OLVL2|IEDG1|OLVL1 OC1E|[OC2E| OPM [PWM | CC1 | CCO [IEDG2|EXEDG

TIMER INTERRUPT

(Control Register 1) CR1

(Control Register 2) CR2

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

4
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ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

16-BIT TIMER (Cont'd)

STATUS REGISTER (SR)

Read Only

Reset Value: 0000 0000 (00h)

The three least significant bits are not used.

INPUT CAPTURE 1 HIGH REGISTER (IC1HR)

Read Only
Reset Value: Undefined

This is an 8-bit read only register that contains the
high part of the counter value (transferred by the

’ 0 input capture 1 event).
ICF1 [OCF1| TOF | ICF2 |OCF2| 0 0 0 7 0
. MSB LSB
Bit 7 = ICF1 Input Capture Flag 1.

0: No input capture (reset value).

1: An input capture has occurred on the ICAP1 pin
or the counter has reached the OC2R value in
PWM mode. To clear this bit, first read the SR
register, then read or write the low byte of the
IC1R (IC1LR) register.

Bit 6 = OCF1 Output Compare Flag 1.

0: No match (reset value).

1: The content of the free running counter matches
the content of the OC1R register. To clear this
bit, first read the SR register, then read or write
the low byte of the OC1R (OC1LR) register.

Bit 5 = TOF Timer Overflow Flag.

0: No timer overflow (reset value).

1: The free running counter has rolled over from
FFFFh to 0000h. To clear this bit, first read the
SR register, then read or write the low byte of
the CR (CLR) register.

Note: Reading or writing the ACLR register does
not clear TOF.

Bit 4 = ICF2 Input Capture Flag 2.

0: No input capture (reset value).

1: An input capture has occurred on the ICAP2
pin. To clear this bit, first read the SR register,
then read or write the low byte of the IC2R
(IC2LR) register.

Bit 3 = OCF2 Output Compare Flag 2.

0: No match (reset value).

1: The content of the free running counter matches
the content of the OC2R register. To clear this
bit, first read the SR register, then read or write
the low byte of the OC2R (OC2LR) register.

Bit 2-0 = Reserved, forced by hardware to 0.

4

INPUT CAPTURE 1 LOW REGISTER (IC1LR)

Read Only
Reset Value: Undefined

This is an 8-bit read only register that contains the
low part of the counter value (transferred by the in-
put capture 1 event).

7 0

MSB LSB

OUTPUT COMPARE 1
(OC1HR)

Read/Write
Reset Value: 1000 0000 (80h)

This is an 8-bit register that contains the high part
of the value to be compared to the CHR register.

HIGH REGISTER

7 0

MSB LSB

OUTPUT COMPARE 1
(OC1LR)

Read/Write
Reset Value: 0000 0000 (00h)

This is an 8-bit register that contains the low part of
the value to be compared to the CLR register.

LOW REGISTER

7 0
MSB LSB
57/141
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SERIAL PERIPHERAL INTERFACE (Cont'd)
Figure 40. Data Clock Timing Diagram

CPHA =1
SCLK (with
CPOL = 1) +
SCLK (with ‘ ‘ ‘ 1 ‘ | 1 |
CPOL = 0) *

o oz | o e -
Béit2 >< Bit 1 >< L$Bit >~
/

CAPTURE STROBE ‘ ’ l ‘ ‘ ‘ ‘ ‘

MISO WXX M Bit>< Bit 6 >< B}it5>< Bjt4><

(from master) ‘

5
wosi { UIA mesi

(from slave)

ss |

(to slave) l | ‘ I

<
@
(0]
o
(6)]
<
.1
N
<
S [ v o v I A
@D
-

CPOL = 1 !

CPOL=0 A

MISO ><><><><>< MSBit>< Bit 6 >< Bit5 | Bit4>< Bit3 >< Bit2 ) Bit1 | LSBit |

(from master) !

MOSI { MSBit ><BiT6 >< Bt 5 >< Bit 4 >< Bit3 >< Bit 2 >< Bit 1 ><L$Bit ><><><%
‘ ‘

(from slave) .

—

(to slave)

Note: This figure should not be used as a replacement for parametric information.
Refer to the Electrical Characteristics chapter. VR02131B
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ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

[2C BUS INTERFACE (Cont'd)

Acknowledge may be enabled and disabled by
software.

The I1°C interface address and/or general call ad-
dress can be selected by software.

The speed of the I°C interface may be selected
between Standard (up to 100KHz) and Fast e
(up to 400KHz).

SDA/SCL Line Control

Transmitter mode: the interface holds the clock
line low before transmission to wait for the micro-
controller to write the byte in the Data Register.

Receiver mode: the interface holds the clock line
low after reception to wait for the microcontroller to
read the byte in the Data Register.

Figure 44. I2C Interface Block Diagram

The SCL frequency (Fg) is controlled by a pro-
gzrammable clock divider which depends on the
IC bus mode.

When the 12C cell is enabled, the SDA and SCL
ports must be configured as floating inputs. In this
case, the value of the external pull-up resistor
used depends on the application.

When the 12C cell is disabled, the SDA and SCL
ports revert to being standard 1/0 port pins.

DATA REGISTER (DR) |

=

k_

DATA SHIFT REGISTER

=

COMPARATOR

TT

OWN ADDRESS REGISTER 1 (OART1)

OWN ADDRESS REGISTER 2 (OAR2)

A

SDA or SDAI [ [¢——p| DATA CONTROL
A
SCLorSCLI [J€ CLOCKCONTROL

| CLOCK CONTROL REGISTER (CCR)

| CONTROL REGISTER (CR)

I STATUS REGISTER 1 (SR1)

I STATUS REGISTER 2 (SR2)

jaaa

CONTROL LOGIC

I

INTERRUPT
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ST72104Gx, ST72215Gx, ST72216Gx, ST72254Gx

I2C BUS INTERFACE (Cont'd)
Master Transmitter

Following the address transmission and after SR1
register has been read, the master sends bytes
from the DR register to the SDA line via the inter-
nal shift register.

The master waits for a read of the SR1 register fol-
lowed by a write in the DR register, holding the
SCL line low (see Figure 3 Transfer sequencing
EVS).

When the acknowledge bit is received, the
interface sets:

— EVF and BTF bits with an interrupt if the ITE bit
is set.

To close the communication: after writing the last
byte to the DR register, set the STOP bit to gener-
ate the Stop condition. The interface goes auto-
matically back to slave mode (M/SL bit cleared).

Error Cases

— BERR: Detection of a Stop or a Start condition
during a byte transfer. In this case, the EVF and
BERR bits are set by hardware with an interrupt
if ITE is set.

Note that BERR will not be set if an error is de-
tected during the first pulse of each 9-bit transac-
tion:

Single Master Mode

If a Start or Stop is issued during the first pulse of
a 9-bit transaction, the BERR flag will not be set
and transfer will continue however the BUSY flag
will be reset. To work around this, slave devices
should issue a NACK when they receive a mis-
placed Start or Stop. The reception of a NACK or
BUSY by the master in the middle of communica-
tion gives the possibility to reinitiate transmis-

4

sion.

Multimaster Mode

Normally the BERR bit would be set whenever
unauthorized transmission takes place while
transfer is already in progress. However, an is-
sue will arise if an external master generates an
unauthorized Start or Stop while the I2C master
is on the first pulse pulse of a 9-bit transaction. It
is possible to Work around this by polling the
BUSY bit during 1°C master mode transmission.
The resetting of the BUSY bit can then be han-
dled in a similar manner as the BERR flag being
set.

— AF: Detection of a non-acknowledge bit. In this
case, the EVF and AF bits are set by hardware
with an interrupt if the ITE bit is set. To resume,
set the Start or Stop bit.

The AF bit is cleared by reading the I2CSR2 reg-
ister. However, if read before the completion of
the transmission, the AF flag will be set again,
thus possibly generating a new interrupt. Soft-
ware must ensure either that the SCL line is back
at 0 before reading the SR2 register, or be able
to correctly handle a second interrupt during the
9th pulse of a transmitted byte.

— ARLO: Detection of an arbitration lost condition.
In this case the ARLO bit is set by hardware (with
an interrupt if the ITE bit is set and the interface
goes automatically back to slave mode (the M/SL
bit is cleared).

Note: In all these cases, the SCL line is not held
low; however,the SDA line can remain low if the
last bits transmitted are all 0. It is then necessary
to release both lines by software. The SCL line is
not held low while AF=1 but by other flags (SB or
BTF) that are set at the same time.

77141
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I2C BUS INTERFACE (Cont'd)
I2C STATUS REGISTER 1 (SR1)
Read Only

Reset Value: 0000 0000 (00h)

7 0

EVF [ADD10| TRA |BUSY | BTF | ADSL | M/SL | SB

Bit 7 = EVF Event flag.

This bit is set by hardware as soon as an event oc-
curs. ltis cleared by software reading SR2 register
in case of error event or as described in Figure 3. It
is also cleared by hardware when the interface is
disabled (PE=0).

0: No event

1: One of the following events has occurred:

— BTF=1 (Byte received or transmitted)

— ADSL=1 (Address matched in Slave mode
while ACK=1)

— SB=1 (Start condition generated in Master
mode)

— AF=1 (No acknowledge received after byte
transmission)

— STOPF=1 (Stop condition detected in Slave
mode)

— ARLO=1 (Arbitration lost in Master mode)

— BERR=1 (Bus error, misplaced Start or Stop
condition detected)

— ADD10=1 (Master has sent header byte)

— Address byte successfully transmitted in Mas-
ter mode.

Bit 6 = ADD10 10-bit addressing in Master mode.
This bit is set by hardware when the master has
sent the first byte in 10-bit address mode. It is
cleared by software reading SR2 register followed
by a write in the DR register of the second address
byte. It is also cleared by hardware when the pe-
ripheral is disabled (PE=0).

0: No ADD10 event occurred.
1: Master has sent first address byte (header)

Bit 5 = TRA Transmitter/Receiver.

When BTF is set, TRA=1 if a data byte has been
transmitted. It is cleared automatically when BTF
is cleared. It is also cleared by hardware after de-

4

tection of Stop condition (STOPF=1), loss of bus
arbitration (ARLO=1) or when the interface is disa-
bled (PE=0).

0: Data byte received (if BTF=1)

1: Data byte transmitted

Bit 4 = BUSY Bus busy.

This bit is set by hardware on detection of a Start
condition and cleared by hardware on detection of
a Stop condition. It indicates a communication in
progress on the bus. The BUSY flag of the I2CSR1
register is cleared if a Bus Error occurs.

0: No communication on the bus

1: Communication ongoing on the bus

Bit 3 = BTF Byte transfer finished.

This bit is set by hardware as soon as a byte is cor-
rectly received or transmitted with interrupt gener-
ation if ITE=1. It is cleared by software reading
SR1 register followed by a read or write of DR reg-
ister. It is also cleared by hardware when the inter-
face is disabled (PE=0).

— Following a byte transmission, this bit is set after
reception of the acknowledge clock pulse. In
case an address byte is sent, this bit is set only
after the EV6 event (See Figure 3). BTF is
cleared by reading SR1 register followed by writ-
ing the next byte in DR register.

— Following a byte reception, this bit is set after
transmission of the acknowledge clock pulse if
ACK=1. BTF is cleared by reading SR1 register
followed by reading the byte from DR register.

The SCL line is held low while BTF=1.

0: Byte transfer not done
1: Byte transfer succeeded

Bit 2 = ADSL Address matched (Slave mode).
This bit is set by hardware as soon as the received
slave address matched with the OAR register con-
tent or a general call is recognized. An interrupt is
generated if ITE=1. It is cleared by software read-
ing SR1 register or by hardware when the inter-
face is disabled (PE=0).

The SCL line is held low while ADSL=1.

0: Address mismatched or not received
1: Received address matched
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I2C BUS INTERFACE (Cont’d)
Table 17. I2C Register Map and Reset Values

Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
0028h I12CCR PE ENGC START ACK STOP ITE
Reset Value 0 0 0 0 0 0 0 0
0029h I12CSR1 EVF ADD10 TRA BUSY BTF ADSL M/SL SB
Reset Value 0 0 0 0 0 0 0 0
002Ah I12CSR2 AF STOPF ARLO BERR GCAL
Reset Value 0 0 0 0 0 0 0 0
02Bh I12CCCR FM/SM CCé6 CC5 CcC4 CC3 CcC2 CCH1 CCo
Reset Value 0 0 0 0 0 0 0 0
02Ch I12COAR1 ADD7 ADD6 ADD5 ADD4 ADD3 ADD2 ADD1 ADDO
Reset Value 0 0 0 0 0 0 0 0
002Dh I12COAR2 FR1 FRO ADD9 ADDS8
Reset Value 0 1 0 0 0 0 0 0
I12CDR MSB LSB
002Eh Reset Value 0 0 0 0 0 0 0 0
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ST7 ADDRESSING MODES (Cont'd)

12.1.1 Inherent

All Inherent instructions consist of a single byte.
The opcode fully specifies all the required informa-

tion for the CPU to process the operation.

Inherent Instruction Function
NOP No operation
TRAP S/W Interrupt
WEI Wait For Interrupt (Low Power
Mode)
HALT I\Hﬂil(tj é))scillator (Lowest Power
RET Sub-routine Return
IRET Interrupt Sub-routine Return
SIM Set Interrupt Mask
RIM Reset Interrupt Mask
SCF Set Carry Flag
RCF Reset Carry Flag
RSP Reset Stack Pointer
LD Load
CLR Clear
PUSH/POP Push/Pop to/from the stack
INC/DEC Increment/Decrement
TNZ Test Negative or Zero
CPL, NEG 1 or 2 Complement
MUL Byte Multiplication
glhl‘éSRL’ SRA, RLC, Shift and Rotate Operations
SWAP Swap Nibbles

12.1.2 Immediate

Immediate instructions have two bytes, the first
byte contains the opcode, the second byte con-
tains the operand value.

Immediate Instruction Function
LD Load

CP Compare

BCP Bit Compare

AND, OR, XOR Logical Operations

ADC, ADD, SUB, SBC

Arithmetic Operations

4

12.1.3 Direct

In Direct instructions, the operands are referenced
by their memory address.

The direct addressing mode consists of two sub-
modes:

Direct (short)

The address is a byte, thus requires only one byte
after the opcode, but only allows 00 - FF address-
ing space.

Direct (long)

The address is a word, thus allowing 64 Kbyte ad-

dressing space, but requires 2 bytes after the op-
code.

12.1.4 Indexed (No Offset, Short, Long)

In this mode, the operand is referenced by its
memory address, which is defined by the unsigned
addition of an index register (X or Y) with an offset.

The indirect addressing mode consists of three
sub-modes:

Indexed (No Offset)

There is no offset, (no extra byte after the opcode),
and allows 00 - FF addressing space.

Indexed (Short)

The offset is a byte, thus requires only one byte af-
ter the opcode and allows 00 - 1FE addressing
space.

Indexed (long)

The offset is a word, thus allowing 64 Kbyte ad-
dressing space and requires 2 bytes after the op-
code.

12.1.5 Indirect (Short, Long)

The required data byte to do the operation is found
by its memory address, located in memory (point-
er).

The pointer address follows the opcode. The indi-
rect addressing mode consists of two sub-modes:

Indirect (short)

The pointer address is a byte, the pointer size is a
byte, thus allowing 00 - FF addressing space, and
requires 1 byte after the opcode.

Indirect (long)

The pointer address is a byte, the pointer size is a
word, thus allowing 64 Kbyte addressing space,
and requires 1 byte after the opcode.
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SUPPLY CURRENT CHARACTERISTICS (Cont'd)
13.4.3 HALT Mode

Symbol Parameter Conditions Typ" | Max Unit
-40°C<Tp<+85°C 10
Voo=5.8V 4O°C<TA<:1 25°C 150
I Supply current in HALT mode 2 . = A= 3 A
> e Ve _agy |20°C<Tas+85°C 6 H
DO=22Y 40°C<T p.<+125°C 100

13.4.4 Supply and Clock Managers

The previous current consumption specified for source current consumption. To get the total de-
the ST7 functional operating modes over tempera- vice consumption, the two current values must be
ture range does not take into account the clock added (except for HALT mode).

Symbol Parameter Conditions Typ " | Max® | Unit
Supply current of internal RC oscillator 500 750
Supply current of external RC oscillator 4) 525 750
| LP: Low power oscillator 200 400
DD(CK) . 4) & 5| MP: Medium power oscillator 300 550
Supply current of resonator oscillator MS: Medium speed oscillator 450 750 A
HS: High speed oscillator 700 1000
Clock security system supply current 150 350
Ippvp) | LVD supply current HALT mode 100 150
13.4.5 On-Chip Peripherals
Symbol Parameter Conditions Typ Unit
Vpp=3.4V 50
| 16-bit Timer supply current © fopy=8MHz el
DD(TIM) pply CPU Vpo=5.0V 150
Vpp=3.4V 250
| SPI supply current ?) fopy=8MHz |20
DD(SPI) pply CPU Vpp=5.0V 350 A
Vpp=3.4V 250
I 12C supply current 8 fopu=8MHz Db
DD(I2C) pply CPU V5.0V 350
Vpp=3.4V 800
| ADC supply current when converting 2 fapc=4MHz DD
DD(ADC) pply g ADC Vpp=5.0V 1100

Notes:
1. Typical data are based on Tp=25°C.

2. All'//O pins in input mode with a static value at Vpp or Vgg (no load), CSS and LVD disabled. Data based on charac-
terization results, tested in production at Vpp max. and fcpy max.

3. Data based on characterization results, not tested in production.

4. Data based on characterization results done with the external components specified in Section 13.5.3 and Section
13.5.4, not tested in production.

5. As the oscillator is based on a current source, the consumption does not depend on the voltage.

6. Data based on a differential |pp measurement between reset configuration (timer counter running at fcp,/4) and timer
counter stopped (selecting external clock capability). Data valid for one timer.

7. Data based on a differential Ipp measurement between reset configuration and a permanent SPI master communica-
tion (data sent equal to 55h).

8. Data based on a differential Ipp measurement between reset configuration and I12C peripheral enabled (PE bit set).
9. Data based on a differential Ipp measurement between reset configuration and continuous A/D conversions.

4
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13.6 MEMORY CHARACTERISTICS

Subject to general operating conditions for Vpp, fogc, and Tp unless otherwise specified.

13.6.1 RAM and Hardware Registers

Symbol Parameter Conditions Min Typ Max Unit
Vam Data retention mode ") HALT mode (or RESET) 1.6 \
13.6.2 FLASH Program Memory
Symbol Parameter Conditions Min Typ Max Unit
Taprog) | Programming temperature range 2) 0 25 70 °C
; Programming time for 1~16 bytes 3) Tp=+25°C 8 25 ms
prog Programming time for 4 or 8kBytes | Tp=+25°C 2.1 6.4 sec
tret Data retention °) Ta=+55°C ¥ 20 years
Nrw Write erase cycles ® Ta=+25°C 100 cycles
Notes:

1. Minimum Vpp supply voltage without losing data stored in RAM (in HALT mode or under RESET) or in hardware reg-
isters (only in HALT mode). Guaranteed by construction, not tested in production.

2. Data based on characterization results, tested in production at Tpy=25°C.
3. Up to 16 bytes can be programmed at a time for a 4kBytes FLASH block (then up to 32 bytes at a time for an 8k device)
4. The data retention time increases when the T, decreases.

5. Data based on reliability test results and monitored in production.
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13.9 CONTROL PIN CHARACTERISTICS

13.9.1 Asynchronous RESET Pin
Subject to general operating conditions for Vpp, fogc, and T, unless otherwise specified.

Symbol Parameter Conditions Min Typ " Max Unit
Vi Input low level voltage 2) 0.3xVpp Y
Viu Input high level voltage 2 0.7XVpp
Vhys Schmitt trigger voltage hysteresis 3) 400 mV

Output low level voltage %) B lio=+5mA 0.68 0.95
VoL | (see Figure 88, Figure 89) Voo=5Y lio=+2mA 0.28 0.45 v
, 5 Vpp=5V 20 40 60
Ron Weak pull-up equivalent resistor ViN=Vss kQ
Vpp=3.4V 80 100 120
. External pin or 6 1/f
tw(RsTL)out| GENerated reset pulse duration rternal rgset Sources 30 SHFSOSC
thrsTL)in | External reset pulse hold time 6) 20 us
tyRsTL)n | Filtered glitch duration 7 100 ns
Figure 86. Typical Application with RESET pin &
B T72XXX
- o Vop S
&\Qé/ - Vop Voo~ .
X l . a INTERNAL
) ON RESET CONTROL
‘| USER OWWF = 47k —
"'| EXTERNAL T j J RESET -
) RESET ° " * Vs

| CIrcuIT® _L . I T {>C

B 0.1uF )/ WATCHDOG RESET
. L LVD RESET

Notes:

1. Unless otherwise specified, typical data are based on Tp=25°C and Vpp=5V.

2. Data based on characterization results, not tested in production.

3. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested.

4. The || 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.

5. The Ry pull-up equivalent resistor is based on a resistive transistor (corresponding Ioy current characteristics de-
scribed in Figure 87). This data is based on characterization results, not tested in production.

6. To guarantee the reset of the device, a minimum pulse has to be applied to RESET pin. All short pulses applied on
RESET pin with a duration below t,gsT)in Can be ignored.

7. The reset network (the resistor and two capacitors) protects the device against parasitic resets, especially in a noisy
environments.

8. The output of the external reset circuit must have an open-drain output to drive the ST7 reset pad. Otherwise the device
can be damaged when the ST7 generates an internal reset (LVD or watchdog).

4
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CONTROL PIN CHARACTERISTICS (Cont'd)
13.9.2 ISPSEL Pin
Subject to general operating conditions for Vpp, fogc, and Tp unless otherwise specified.

Symbol Parameter Conditions Min Max Unit
Vi Input low level voltage " Vsg 0.2
Viu Input high level voltage " Vpp-0.1| 12.6 v
I Input leakage current ViN=Vss +1 A

Figure 90. Two typical Applications with ISPSEL Pin 2)

ISPSEL

ISPSEL
n| PRO(%I_FC{)%I\ﬁMING .>;' q

ST72XXX 10k ST72XXX

Notes:
1. Data based on design simulation and/or technology characteristics, not tested in production.
2. When the ISP Remote mode is not required by the application ISPSEL pin must be tied to Vgg.

4
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13.11 COMMUNICATION INTERFACE CHARACTERISTICS

13.11.1 SPI - Serial Peripheral Interface Refer to I/O port characteristics for more details on
Subject to general operating conditions for Vpp, tgismspg}téoﬁpoustlall\;elg‘gte function characteristics
fosc, and Ty unless otherwise specified. (SS, ’ ' )-

Symbol Parameter Conditions Min Max Unit
Master fCPU/1 28 fCPU/4
fcpy=8MHz | 0.0625 2
fsok SPI clock frequency CPU MHz
1te(sck) Slave 0 fopu/2
fcpu=8MHZ 4
Er(SCK) SPI clock rise and fall time see /O port pin description
f(SCK)
tsu(ss) § setup time Slave 120
th(ss) SS hold time Slave 120
tw(SCKH) . . Master 100
tw(SCKD) SCK high and low time Slave 90
tsu(MI) . . Master 100
tau(s) Data input setup time Slave 100 ~
th(MI) . . Master 100
tns) Data input hold time Slave 100
taso) Data output access time Slave 0 120
tais(s0) Data output disable time Slave 240
t Data output valid time 120
V(SO) P : Slave (after enable edge)
th(so) Data output hold time 0
t Data output valid time 0.25
v(MO) P - Master (before capture edge) tcpu
thvo) Data output hold time 0.25

Figure 91. SPI Slave Timing Diagram with CPHA=0 °

SS inpuT \ /'I

SCK \npuT
00
33
e
I
- O

[
L I
WSCKH) |
I tas0) I twescky ! ty(so) I' thso) tecr) I' t4is(s0)
— | e y tisck) -~
| l
MISO oytpuT seenot82>{ : : MSB OUT >< BIT6 OUT /// >< LsB OUT kn%?e?Z
/
tsusy 11 th(si)
-+ = |

/L

| /

7/

Notes:
1. Data based on design simulation and/or characterisation results, not tested in production.

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 on the I/O port configuration.

3. Measurement points are done at CMOS levels: 0.3xVpp and 0.7xVpp.
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14.2 THERMAL CHARACTERISTICS

Symbol Ratings Value Unit
Package thermal resistance (junction to ambient)
RihJa SDIP32 60 °C/W
S0O28 75
Pp Power dissipation ') 500 mwW
T Jmax Maximum junction temperature 2) 150 °C

Notes:

1. The power dissipation is obtained from the formula Pp=Pn7+PporT Where Pyt is the chip internal power (IppXxVpp)

and PppRt is the port power dissipation determined by the user.
2. The average chip-junction temperature can be obtained from the formula T;= T + Pp x RthJA.

4
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