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PIN DESCRIPTION (Cont'd)

For external pin connection guidelines, refer to Section 13 "ELECTRICAL CHARACTERISTICS" on page
126.

Legend / Abbreviations for Table 1:
Type: | = input, O = output, S = supply
Input level: A = Dedicated analog input
In/Output level: Cy= CMOS 0.3 Vpp/0.7 Vpp with input trigger
Output level: HS =20 mA high sink (on N-buffer only)
Port and control configuration:
— Input: float = floating, wpu = weak pull-up, int = interrupt ), ana = analog
- Output: OD = open drain 2, PP = push-pull
Refer to Section 9 "I/O PORTS" on page 38 for more details on the software configuration of the 1/0 ports.
The RESET configuration of each pin is shown in bold. This configuration is valid as long as the device is
in reset state.

Table 1. Device Pin Description

Pin n° Level Port / Control Main
o -
S| o |« Pin Name S ls|35 Input Output|Function Alternate Function
= «© -
8 o | m £ 3 S g_ E| ¢ 8 & reset)
1 1 | A3| RESET Vo | Cq X X Top priority non maskable interrupt (ac-
tive low)
External clock input or Resonator oscilla-
2| 2|calosct1?d | tor inverter input or resistor input for RC
oscillator
3| 3 |B3losc2?d o Regongtor oscnlatorlnvgrter output or ca-
pacitor input for RC oscillator
4 | 4 | A2| PB7/SS /0 Cr X | eil X | X | Port B7 | SPI Slave Select (active low)
5| 5| A1| PB6/SCK /0 Cr X | eil X | X | Port B6 | SPI Serial Clock
6 | 6| B1| PB5/MISO I/0 Cr X | eil X | X | Port B5 | SPI Master In/ Slave Out Data
7 | 7 | B2| PB4/MOSI I/0 Cr X| eil X | X | Port B4 | SPI Master Out/ Slave In Data
8 C1{NC
9 C2[ NC Not Connected
D1| NC
10| 8 | C3| PB3/OCMP2_A 1/0 Cr X | eil X | X | Port B3 | Timer A Output Compare 2
11| 9 | D2| PB2/ICAP2_A 1/0 Cr X | eil X | X | Port B2 | Timer A Input Capture 2
Timer A Output Compare 1
. Caution: Negative current
12| 10| E1| PB1/OCMP1_A I/0 Cr X | eit X | X | Port B1 injection not allowed on
this pin®.
Timer A Input Capture 1
. Caution: Negative current
13| 11| F1| PBO/ICAP1_A I/0 Cr X | eit X'| X | Port BO injection not allowed on
this pin®.
14| 12| F2| PCS/EXTCLK_A/AINS| 10 | Cp | X |eioseit | X | X | X | Port s | Timer A Input Clock or ADC
Analog Input 5
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Table 2. Hardware Register Map

Register . Reset

Address Block Label Register Name Status Remarks
0000h PCDR Port C Data Register xx000000h")| R/W 2
0001h Port C PCDDR Port C Data Direction Register 00h R/W 2)
0002h PCOR Port C Option Register 00h R/W 2)
0003h Reserved (1 Byte)
0004h PBDR Port B Data Register ooh | RW
0005h Port B PBDDR Port B Data Direction Register 00h R/W
0006h PBOR Port B Option Register 00h R/W.
0007h Reserved (1 Byte)
0008h PADR Port A Data Register ooh" | RW
0009h Port A PADDR Port A Data Direction Register 00h R/W
000Ah PAOR Port A Option Register 00h R/W
000Bh

to Reserved (17 Bytes)
001Bh
001Ch ISPRO Interrupt software priority register0O FFh R/W
001Dh ITC ISPR1 Interrupt software priority register1 FFh R/W
001Eh ISPR2 Interrupt software priority register2 FFh R/W
001Fh ISPR3 Interrupt software priority register3 FFh R/W
0020h MISCR1 Miscellanous register 1 00h R/W
0021h SPIDR SPI Data I/O Register xxh R/W
0022h SPI SPICR SPI Control Register Oxh R/W
0023h SPICSR SPI Status Register 00h R/W
0024h WATCHDOG | WDGCR Watchdog Control Register 7Fh R/W
0025h SICSR System Integrity Control / Status Register 000x 000x | R/W
0026h MCC MCCSR Main Clock Control / Status Register 00h R/W
0027h Reserved (1 Byte)
0028h I2CCR I°C Control Register 00h R/W
0029h I2CSR1 I°C Status Register 1 00h Read Only
002Ah I2CSR2 I°C Status Register 2 00h Read Only
002Bh 1’c I2CCCR [°C Clock Control Register 00h R/W
002Ch I2COAR1 [°C Own Address Register 1 00h R/W
002Dh I2COAR2 I°C Own Address Register2 40h R/W
002Eh I2CDR I°C Data Register 00h R/W
002Fh
0030h Reserved (2 Bytes)
[7[ 11172
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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

f
ose foscz

PLL OPTION BIT

Figure 10. Clock, Reset and Supply Block Diagram

MISCR1 Register fepu
SLOW MODE
SELECTION to CPU
and
Peripherals
0SC2 =~ MULTI Tosd pLL c';\/lc;\r\I#%E&KR
OSCILLATOR (option) foscz | WITH REALTIME
OSC1 == (MO) CLOCK (MCC/RTC)
SYSTEM INTEGRITY MANAGEMENT ¢
« - - = = | WATCHDOG
RESET SEQUENCE | AVD Interrupt Request _|_ TIMER (WDG)
RESET=<= [ MANAGER SICSR
o | R T I,
| IE| F|RF RF |
A A
LOW VOLTAGE
Vgg — ﬁ | DETECTOR |
Voo — LI | (LVD) |
AUXILIARY VOLTAGE
| > DETECTOR |
| (AVD) |
Lo . _ _ _
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6.3 RESET SEQUENCE MANAGER (RSM)

6.3.1 Introduction

The reset sequence manager includes three RE-

SET sources as shown in Figure 12:

m External RESET source pulse

m Internal LVD RESET (Low Voltage Detection)

m Internal WATCHDOG RESET

These sources act on the RESET pin and it is al-

ways kept low during the delay phase.

The RESET service routine vector is fixed at ad-

dresses FFFEh-FFFFh in the ST7 memory map.

The basic RESET sequence consists of 3 phases

as shown in Figure 11:

m Active Phase depending on the RESET source

m 4096 CPU clock cycle delay (selected by option
byte)

m RESET vector fetch

The 4096 CPU clock cycle delay allows the oscil-

lator to stabilise and ensures that recovery has

taken place from the Reset state. The shorter or

longer clock cycle delay should be selected by op-

tion byte to correspond to the stabilization time of
the external oscillator used in the application.

Figure 12. Reset Block Diagram

The RESET vector fetch phase duration is 2 clock
cycles.

Figure 11. RESET Sequence Phases

RESET

INTERNAL RESET
4096 CLOCK CYCLES

FETCH

Active Phase VECTOR

6.3.2 Asynchronous External RESET pin

The RESET pin is both an input and an open-drain
output with integrated Roy weak pull-up resistor.
This pull-up has no fixed value but varies in ac-
cordance with the input voltage. It can be pulled
low by external circuitry to reset the device. See
Electrical Characteristic section for more details.

A RESET signal originating from an external
source must have a duration of at least t, rgTL)in in
order to be recognized (see Figure 13). This de-
tection is asynchronous and therefore the MCU
can enter reset state even in HALT mode.

Vbp
Ron
BESET n i INTERNAL
RESET =— [} Filter —@o > oeeer
le PULSE fL WATCHDOG RESET
| GENERATOR \\& LVD RESET
7777
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6.4 SYSTEM INTEGRITY MANAGEMENT (SI)

The System Integrity Management block contains
group the Low voltage Detector (LVD) and Auxilia-
ry Voltage Detector (AVD) functions. It is managed
by the SICSR register.

Note: A reset can also be triggered following the
detection of an illegal opcode or prebyte code. Re-
fer to Section 12.2.1 on page 123 for further de-
tails.

6.4.1 Low Voltage Detector (LVD)

The Low Voltage Detector function (LVD) gener-
ates 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 V|1 reference value for a voltage drop is lower
than the Vr, 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:

— V1, when Vpp is rising
— V1. when Vpp is falling
The LVD function is illustrated in Figure 14.

The voltage threshold can be configured by option
byte to be low, medium or high.

Figure 14. Low Voltage Detector vs Reset

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

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:

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

The LVD is an optional function which can be se-
lected by option byte.

Use of LVD with capacitive power supply: with this
type of power supply, if power cuts occur in the ap-
plication, it is recommended to pull Vpp down to
0V to ensure optimum restart conditions. Refer to
circuit example in Figure 91 on page 151 and note
6.

It is recommended to make sure that the Vpp sup-
ply voltage rises monotonously when the device is
exiting from Reset, to ensure the application func-
tions properly.

24/172
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SYSTEM INTEGRITY MANAGEMENT (Cont'd)
6.4.3 Low Power Modes

Mode Description

No effect on Sl. AVD interrupts cause the
device to exit from Wait mode.

HALT The SICSR register is frozen.

WAIT

6.4.3.1 Interrupts

The AVD interrupt event generates an interrupt if
the corresponding Enable Control Bit (AVDIE) is

26/172

set and the interrupt mask in the CC register is re-
set (RIM instruction).

Event Enable | Exit Exit
Interrupt Event Fla Control| from | from
9 | Bit | wait | Halt

AVD event AVDF | AVDIE | Yes No
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11.2 MAIN CLOCK CONTROLLER WITH REAL TIME CLOCK (MCC/RTC)

The Main Clock Controller consists of a real time
clock timer with interrupt capability

11.2.1 Real Time Clock Timer (RTC)

The counter of the real time clock timer allows an
interrupt to be generated based on an accurate
real time clock. Four different time bases depend-
ing directly on fogco are available. The whole
functionality is controlled by four bits of the MCC-
SR register: TB[1:0], OIE and OIF.

When the RTC interrupt is enabled (OIE bit set),
the ST7 enters ACTIVE-HALT mode when the
HALT instruction is executed. See Section 8.4
"ACTIVE-HALT AND HALT MODES" on page 35
for more details.

Figure 34. Main Clock Controller (MCC/RTC) Block Diagram

fosce RTC
COUNTER

> TO WATCHDOG

A A

:

TB1| TBO

OIE| OIF

MCCSR

E MCC/RTC INTERRUPT

4
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16-BIT TIMER (Cont'd)

Figure 35. Timer Block Diagram

| INTERNAL BUS |

!

fcpu
—\ 16-BIT TIMER PERIPHERAL INTERFACE |
A A A A A ﬂ‘ A ? ?
8 high 8 low
e 8 8 8 48 8 18 8 Is
e S = S = S z S =
EXEDG Y 8 8 g 3 2 8 8 3
16 \ 2 4 \ A 4
12 OUTPUT || ouTPUT INPUT INPUT
Ly 14 COUNTER COMPARE | | COMPARE || CAPTURE || CAPTURE
/8 REGISTER REGISTER | | REGISTER || REGISTER | | REGISTER
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 3 EDGEDETECT |l¢—— I1cAP1
DETECT CIRCUIT CIRCUIT1 ;
CIRCUIT pin
|
- 6 —» EDGEDETECT |¢— 1 |cAP2
CIRCUIT2 pin
>
——»L1 OCMP1
v v i v »| LATCHI M
ICF1 OCF1| TOF |ICF2/ocFaTiMD| 0 | O 5
(FontroI/Status Registeg o| LATCH2 [—P»L1OCMP2
cs > oin

| |
R —— ]

ITOIE|FOLV2|FOLV1|OLVL2|IEDG1|OLVLA OC1E|[OC2E|OPM [PWM | CC1 | CCO |IEDG2|EXEDG

(Control Register 1) CR1 (Control Register 2) CR2

TIMER INTERRUPT Note: If IC, OC and TO interrupt requests have separate vectors
then the last OR is not present (See Device Interrupt Vector Table)
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16-BIT TIMER (Cont'd)
Notes:

1.

After a processor write cycle to the OCHR reg-
ister, the output compare function is inhibited
until the OCILR register is also written.

. If the OCIE bit is not set, the OCMP/ pin is a

general I/0O port and the OLVL/ bit will not
appear when a match is found but an interrupt
could be generated if the OCIE bit is set.

.When the timer clock is fgpy/2, OCFi and

OCMPi are set while the counter value equals
the OCIR register value (see Figure 42 on page
63). This behaviour is the same in OPM or
PWM mode.

When the timer clock is fepy/4, fcpy/8 or in
external clock mode, OCFi and OCMPi are set
while the counter value equals the OCIR regis-
ter value plus 1 (see Figure 43 on page 63).

. The output compare functions can be used both

for generating external events on the OCMP/
pins even if the input capture mode is also
used.

. The value in the 16-bit OC/R register and the

OLV/ bit should be changed after each suc-
cessful comparison in order to control an output
waveform or establish a new elapsed timeout.

Figure 41. Output Compare Block Diagram

Forced Compare Output capability

When the FOLV;/ bit is set by software, the OLVLi/
bit is copied to the OCMP/ pin. The OLV/ bit has to
be toggled in order to toggle the OCMPi pin when
it is enabled (OCJE bit=1). The OCFi bit is then not
set by hardware, and thus no interrupt request is
generated.

FOLVL/bits have no effect in both one pulse mode
and PWM mode.

16 BIT FREE RUNNING OC1E|oc2E cci | cco
COUNTER
16-bit i/ ‘ ‘ (Control Register 2) CR2
+ | (Control Register 1) CR1
OUTPUT COMPARE b Latch [
CIRCUIT OCIE FOLv2 FoLvioLvL2 OLVL1 ) 1 OCMP1
| e Pin
16-blt$ ot v < Laton = & ocmp2
OC1R Register L Y — Pin
OCF1 OCF2| 0 0 0

OC2R Register

(Status Register) SR
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SERIAL COMMUNICATIONS INTERFACE (Cont'd)

11.5.4.9 Clock Deviation Causes

The causes which contribute to the total deviation
are:

— Dtpa: Deviation due to transmitter error (Local
oscillator error of the transmitter or the trans-
mitter is transmitting at a different baud rate).

— DquanT: Error due to the baud rate quantisa-
tion of the receiver.

— DRec: Deviation of the local oscillator of the
receiver: This deviation can occur during the
reception of one complete SCI message as-
suming that the deviation has been compen-
sated at the beginning of the message.

— Dy¢L: Deviation due to the transmission line
(generally due to the transceivers)

All the deviations of the system should be added
and compared to the SCI clock tolerance:

DTRA + DQUANT + DREC + DTCL < 3.75%

Figure 56. Bit Sampling in Reception Mode

11.5.4.10 Noise Error Causes

See also description of Noise error in Section
11.5.4.3.

Start bit

The noise flag (NF) is set during start bit reception
if one of the following conditions occurs:

1. A valid falling edge is not detected. A falling
edge is considered to be valid if the 3 consecu-
tive samples before the falling edge occurs are
detected as '1' and, after the falling edge
occurs, during the sampling of the 16 samples,
if one of the samples numbered 3, 5 or 7 is
detected as a “1”.

. During sampling of the 16 samples, if one of the
samples numbered 8, 9 or 10 is detected as a
H1”.

Therefore, a valid Start Bit must satisfy both the

above conditions to prevent the Noise Flag getting

set.

Data Bits

The noise flag (NF) is set during normal data bit re-
ception if the following condition occurs:

— During the sampling of 16 samples, if all three
samples numbered 8, 9 and10 are not the same.
The majority of the 8th, 9th and 10th samples is
considered as the bit value.

Therefore, a valid Data Bit must have samples 8, 9
and 10 at the same value to prevent the Noise
Flag getting set.

PoINE (]

SRR

|
|
|

sa

mpled values

T>____

l
AT—/—N l
Sample
ame 44 £ 4 ho kit SM
| | | |
| : :4 6/16 > :
|< 7/16 N < 7/16 >
L One bit time =
|‘ |

4
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SERIAL COMMUNICATIONS INTERFACE (Cont'd)

11.5.7 Register Description
STATUS REGISTER (SCISR)

Read Only

Reset Value: 1100 0000 (COh)

7 0
TDRE| TC |RDRF|IDLE | OR | NF | FE | PE

Bit 7 = TDRE Transmit data register empty.

This bit is set by hardware when the content of the
TDR register has been transferred into the shift
register. An interrupt is generated if the TIE bit=1
in the SCICR2 register. It is cleared by a software
sequence (an access to the SCISR register fol-
lowed by a write to the SCIDR register).

0: Data is not transferred to the shift register

1: Data is transferred to the shift register

Note: Data will not be transferred to the shift reg-
ister unless the TDRE bit is cleared.

Bit 6 = TC Transmission complete.

This bit is set by hardware when transmission of a
frame containing Data is complete. An interrupt is
generated if TCIE=1 in the SCICR2 register. It is
cleared by a software sequence (an access to the
SCISR register followed by a write to the SCIDR
register).

0: Transmission is not complete

1: Transmission is complete

Note: TC is not set after the transmission of a Pre-
amble or a Break.

Bit 5 = RDRF Received data ready flag.

This bit is set by hardware when the content of the
RDR register has been transferred to the SCIDR
register. An interrupt is generated if RIE=1 in the
SCICR2 register. It is cleared by a software se-
quence (an access to the SCISR register followed
by a read to the SCIDR register).

0: Data is not received

1: Received data is ready to be read

Bit 4 = IDLE /dle line detect.

This bit is set by hardware when a Idle Line is de-
tected. An interrupt is generated if the ILIE=1 in
the SCICR2 register. It is cleared by a software se-
quence (an access to the SCISR register followed
by a read to the SCIDR register).

0: No Idle Line is detected

1: Idle Line is detected

(574

Note: The IDLE bit will not be set again until the
RDREF bit has been set itself (i.e. a new idle line oc-
curs).

Bit 3 = OR Overrun error.

This bit is set by hardware when the word currently
being received in the shift register is ready to be
transferred into the RDR register while RDRF=1.
An interrupt is generated if RIE=1 in the SCICR2
register. It is cleared by a software sequence (an
access to the SCISR register followed by a read to
the SCIDR register).

0: No Overrun error

1: Overrun error is detected

Note: When this bit is set RDR register content will
not be lost but the shift register will be overwritten.

Bit 2 = NF Noise flag.

This bit is set by hardware when noise is detected
on a received frame. It is cleared by a software se-
quence (an access to the SCISR register followed
by a read to the SCIDR register).

0: No noise is detected

1: Noise is detected

Note: This bit does not generate interrupt as it ap-
pears at the same time as the RDRF bit which it-
self generates an interrupt.

Bit 1 = FE Framing error.

This bit is set by hardware when a de-synchroniza-
tion, excessive noise or a break character is de-
tected. It is cleared by a software sequence (an
access to the SCISR register followed by a read to
the SCIDR register).

0: No Framing error is detected

1: Framing error or break character is detected

Note: This bit does not generate interrupt as it ap-
pears at the same time as the RDRF bit which it-
self generates an interrupt. If the word currently
being transferred causes both frame error and
overrun error, it will be transferred and only the OR
bit will be set.

Bit 0 = PE Parity error.

This bit is set by hardware when a parity error oc-
curs in receiver mode. It is cleared by a software
sequence (a read to the status register followed by
an access to the SCIDR data register). An inter-
rupt is generated if PIE=1 in the SCICR1 register.
0: No parity error

1: Parity error
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[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 1’C
(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 58. 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.
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104/172

4




ST72260Gx, ST72262Gx, ST72264Gx

[2C BUS INTERFACE (Cont'd)
I2C CLOCK CONTROL REGISTER (CCR)

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

7 0

I2C DATA REGISTER (DR)

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

7 0

FM/SM| CC6 | CC5 | CC4 | CC3 | CC2 | CC1 | CCO

D7 D6 D5 D4 D3 D2 D1 DO

Bit 7 = FM/SM Fast/Standard FC mode.

This bit is set and cleared by software. It is not
cleared when the interface is disabled (PE=0).

0: Standard [°C mode

1: Fast I°C mode

Bit 6:0 = CC[6:0] 7-bit clock divider.

These bits select the speed of the bus (Fg¢) de-
pending on the 1°C mode. They are not cleared
when the interface is disabled (PE=0).

Refer to the Electrical Characteristics section for
the table of values.

Note: The programmed Fgc assumes no load on
SCL and SDA lines.

4

Bit 7:0 = D[7:0] 8-bit Data Register.
These bits contain the byte to be received or trans-
mitted on the bus.

— Transmitter mode: Byte transmission start auto-
matically when the software writes in the DR reg-
ister.

— Receiver mode: the first data byte is received au-
tomatically in the DR register using the least sig-
nificant bit of the address.

Then, the following data bytes are received one
by one after reading the DR register.
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IC BUS INTERFACE (Contd)
I’C OWN ADDRESS REGISTER (OAR1)

I2C OWN ADDRESS REGISTER (OAR2)

Read / Write Read / Write
Reset Value: 0000 0000 (00h) Reset Value: 0100 0000 (40h)

7 0 7 0
ADD7 | ADD6 | ADD5 | ADD4 | ADD3 | ADD2 | ADD1 | ADDO FR1 | FRO | © 0 0 |ADD9|ADD8| o0

7-bit Addressing Mode

Bit 7:1 = ADD[7:1] Interface address.

These bits define the I°C bus address of the inter-
face. They are not cleared when the interface is
disabled (PE=0).

Bit 0 = ADDO Address direction bit.

This bit is don’t care, the interface acknowledges
either 0 or 1. It is not cleared when the interface is
disabled (PE=0).

Note: Address 01h is always ignored.

10-bit Addressing Mode

Bit 7:0 = ADDI[7:0] Interface address.
These are the least significant bits of the 1°C bus
address of the interface. They are not cleared
when the interface is disabled (PE=0).

114/172

Bit 7:6 = FR[1:0] Frequency bits.

These bits are set by software only when the inter-
face is disabled (PE=0). To configure the interface
to 12C specified delays select the value corre-
sponding to the microcontroller frequency Fgpy.

fcpu FR1 FRO
< 6 MHz 0 0
6 to 8 MHz 0 1

Bit 5:3 = Reserved

Bit 2:1 = ADD[9:8] Interface address.

These are the most significant bits of the I°C bus
address of the interface (10-bit mode only). They
are not cleared when the interface is disabled
(PE=0).

Bit 0 = Reserved.
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INSTRUCTION SET OVERVIEW (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 Pow-
er Mode)

HALT I\H/;':\)I(tj S)scillator (Lowest Power

RET Sub-routine Return

IRET Interrupt Sub-routine Return

SIM Set Interrupt Mask (level 3)

RIM Reset Interrupt Mask (level 0)

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

ELRLC SRL, 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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13.8 /0 PORT PIN CHARACTERISTICS

13.8.1 General Characteristics
Tp =-40 to +85°C unless otherwise specified

Symbol Parameter Conditions Min Typ Max Unit
Vi Input low level voltage®) Ves- 0.3 0.3xVpp
Viu Input high level voltage® 0.7XVpp Vpp + 0.3 v
Vhys Schmitt trigger voltage hysteresis D) 400 mV
Injected current on Flash device +4
IINJ(PIN)Z) pins PBO and PB1
Injected Current on other 1/O pins +4 mA
Shueng? Total injected current (sum of all /O Vpp=5V 105
and control pins)
I Input leakage current Vss<VinSVpp +1
Is Static current consumption Floating input mode® 400 HA
Rpu | Weak pull-up equivalent resistor ¥ | V\\=Vss Vop=5Y >0 85 250 kQ
Vpp=3V 170 190 2307
Cpo 1/0 pin capacitance 5 pF
traojout | Output high to low level fall time ) | ¢, =50pF 25
toyut | Output low to high level rise time ») | Between 10% and 90% 25 ne
tyamin | External interrupt pulse time®) 1 tepu
Notes:

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

2. Iingpiny Must never be exceeded. This is implicitly insured if V\y maximum is respected. If Vy maximum cannot be
respected, the injection current must be limited externally to the Iy vy value. A positive injection is induced by Vin>Vpp
while a negative injection is induced by V|\<Vgs. For true open-drain pads, there is no positive injection current, and the
corresponding V| maximum must always be respected.

Caution: Negative current injection not allowed on Flash device pins PBO and PB1.

3. Configuration not recommended, all unused pins must be kept at a fixed voltage: using the output mode of the 1/O for
example and leaving the I/O unconnected on the board or an external pull-up or pull-down resistor (see Figure 76). Data
based on design simulation and/or technology characteristics, not tested in production.

4. The Rpy pull-up equivalent resistor is based on a resistive transistor (corresponding Ip current characteristics de-
scribed in Figure 77).

5. To generate an external interrupt, a minimum pulse width has to be applied on an I/O port pin configured as an external
interrupt source.

Figure 76. Two typical Applications with unused I/O Pin configured as input
Vop ST7XXX

= UNUSED /O PORT
10k | yNUSED 1/0 PORT =

p— ST7XXX

Note: I/O can be left unconnected if it is configured as output (0 or 1) by the software. This has the advantage of greater EMC
robustness and lower cost.

4
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I/0 PORT PIN CHARACTERISTICS (Cont'd)
Figure 80. Typ. V5, at Vpp=5V (standard)

1.8
1;2 | [—T=25C P
1.2 41 ——T=90C
1 4+— —=T=-45C _
0.8 1
0.6 -

0.4 4
0.2

5V

Vol(V) at Vdd

lio(mA)

Figure 82. Typ. Vo, at Vpp=2.7V (standard)

Figure 81. Typ. V5 at Vpp=3V (high-sink)
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Figure 83. Typ. Vo, at Vpp=5V (high-sink)
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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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Notes:

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
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