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7.3 REGISTER DESCRIPTION
MAIN CLOCK CONTROL/STATUS REGISTER

(MCCSR)

Read / Write

Reset Value: 0000 0000 (00h)
7 0
0 0 0 0 0 0 | Mco | sms

Bits 7:2 = Reserved, must be kept cleared.

Bit 1 = MCO Main Clock Out enable

This bit is read/write by software and cleared by

hardware after a reset. This bit allows to enable

the MCO output clock.

0: MCO clock disabled, I/O port free for general
purpose /0.

1: MCO clock enabled.

Bit 0 = SMS Slow Mode select

This bit is read/write by software and cleared by
hardware after a reset. This bit selects the input
clock fOSC or fosc/32.

0: Normal mode (fcpy = fosc

1: Slow mode (fCPU - fosc/32)

4

RC CONTROL REGISTER (RCCR)
Read / Write
Reset Value: 1111 1111 (FFh)

7 0

CR9 | CR8 | CR7 | CR6 | CR5 | CR4 | CR3 | CR2

Bits 7:0 = CR[9:2] RC Oscillator Frequency Ad-
justment Bits

These bits must be written immediately after reset
to adjust the RC oscillator frequency and to obtain
an accuracy of 1%. The application can store the
correct value for each voltage range in EEPROM
and write it to this register at start-up.

00h = maximum available frequency

FFh = lowest available frequency

These bits are used with the CR[1:0] bits in the
SICSR register. Refer to section 7.6.4 on page 35.

Note: To tune the oscillator, write a series of differ-
ent values in the register until the correct frequen-
cy is reached. The fastest method is to use a di-
chotomy starting with 80h.
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POWER SAVING MODES (Cont'd)
Similarities with Halt mode

The following AWUFH mode behaviour is the
same as normal Halt mode:

— The MCU can exit AWUFH mode by means of
any interrupt with exit from Halt capability or a re-
set (see Section 9.4 HALT MODE).

— When entering AWUFH mode, the | bitin the CC
register is forced to O to enable interrupts. There-
fore, if an interrupt is pending, the MCU wakes
up immediately.

Figure 30. AWUF Halt Timing Diagram

—In AWUFH mode, the main oscillator is turned off
causing all internal processing to be stopped, in-
cluding the operation of the on-chip peripherals.
None of the peripherals are clocked except those
which get their clock supply from another clock
generator (such as an external or auxiliary oscil-
lator like the AWU oscillator).

— The compatibility of Watchdog operation with
AWUFH mode is configured by the WDGHALT
option bit in the option byte. Depending on this
setting, the HALT instruction when executed
while the Watchdog system is enabled, can gen-
erate a Watchdog RESET.

“— t_A\_NU EE—

RUN MODE HALT MODE

256 OR 4096 tcpy| RUN MODE

fepu -

Uit

fawu_Rrc o

Clear

by software
AWUFH interrupt _ - |
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— select rising edge

— reset the interrupt mask with the RIM instruc-
tion (in cases where a pin level change could
occur)

10.2.2 Output Modes

Setting the DDRX bit selects output mode. Writing
to the DR bits applies a digital value to the 1/O
through the latch. Reading the DR bits returns the
previously stored value.

If an OR bit is available, different output modes
can be selected by software: push-pull or open-
drain. Refer to I/O Port Implementation section for
configuration.

DR Value and Output Pin Status

DR Push-Pull Open-Drain
0 VoL VoL
1 Vou Floating

10.2.3 Alternate Functions

Many ST7s 1/Os have one or more alternate func-
tions. These may include output signals from, or
input signals to, on-chip peripherals. The Device

4

Pin Description table describes which peripheral
signals can be input/output to which ports.

A signal coming from an on-chip peripheral can be
output on an 1/O. To do this, enable the on-chip
peripheral as an output (enable bit in the peripher-
al's control register). The peripheral configures the
I/O as an output and takes priority over standard I/
O programming. The I/O’s state is readable by ad-
dressing the corresponding I/O data register.

Configuring an I/O as floating enables alternate
function input. It is not recommended to configure
an 1/O as pull-up as this will increase current con-
sumption. Before using an 1/O as an alternate in-
put, configure it without interrupt. Otherwise spuri-
ous interrupts can occur.

Configure an 1/O as input floating for an on-chip
peripheral signal which can be input and output.

Caution:

I/Os which can be configured as both an analog
and digital alternate function need special atten-
tion. The user must control the peripherals so that
the signals do not arrive at the same time on the
same pin. If an external clock is used, only the
clock alternate function should be employed on
that 1/0 pin and not the other alternate function.
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)
Figure 36. Dual Timer Mode (ENCNTR2=1)
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)
11.2.3.3 Break Function

The break function can be used to perform an
emergency shutdown of the application being driv-
en by the PWM signals.

The break function is activated by the external
BREAK pin or internal comparator output. This can
be selected by using the BRSEL bit in BREAKCR
Register. In order to use the break function it must
be previously enabled by software setting the
BPEN bit in the BREAKCR register.

The Break active level can be programmed by the
BREDGE bit in the BREAKCR register. When an
active level is detected on the BREAK pin, the BA
bit is set and the break function is activated. In this
case, the PWM signals are forced to BREAK value
if respective OEXx bit is set in PWMCR register.

Software can set the BA bit to activate the break
function without using the BREAK pin. The BREN1
and BREN2 bits in the BREAKEN Register are
used to enable the break activation on the 2

Figure 41. Block Diagram of Break Function

counters respectively. In Dual Timer Mode, the
break for PWM2 and PWM3 is enabled by the
BREN2 bit. In Single Timer Mode, the BREN1 bit
enables the break for all PWM channels.

When a break function is activated (BA bit =1 and
BREN1/BREN2 =1):

— The break pattern (PWM[3:0] bits in the BREAK-
CR) is forced directly on the PWMx output pins if
respective OEX is set. (after the inverter).

— The 12-bit PWM counter CNTR1 is put to its re-
set value, i.e. 00h (if BREN1 = 1).

— The 12-bit PWM counter CNTR2 is put to its re-
set value,i.e. O0h (if BREN2 = 1).

— ATR1, ATR2, Preload and Active DCRx are put
to their reset values.

— Counters stop counting.

When the break function is deactivated after ap-
plying the break (BA bit goes from 1 to O by soft-
ware), Timer takes the control of PWM ports.

BREAK pin

Level
Selection

| BRSEL |BREDGE| BREAKCR Register
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Figure 49. Dynamic DCR2/3 update in One Pulse Mode
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)
11.2.6 Register Description

TIMER CONTROL STATUS REGISTER
(ATCSR)

Read / Write
Reset Value: 0x00 0000 (x0h)

7 0

0 ICF ICIE | CK1 | CKO | OVF1 |OVFIE1lCMPIE

Bit 7 = Reserved.

Bit 6 = ICF Input Capture Flag.

This bit is set by hardware and cleared by software
by reading the ATICR register (a read access to
ATICRH or ATICRL will clear this flag). Writing to
this bit does not change the bit value.

0: No input capture

1: An input capture has occurred

Bit 5 = ICIE IC Interrupt Enable.

This bit is set and cleared by software.
0: Input capture interrupt disabled

1: Input capture interrupt enabled

Bits 4:3 = CK[1:0] Counter Clock Selection.
These bits are set and cleared by software and
cleared by hardware after a reset. They select the
clock frequency of the counter.

Bit 1 = OVFIE1 Overflow Interrupt Enable.

This bit is read/write by software and cleared by
hardware after a reset.

0: Overflow interrupt disabled.

1: Overflow interrupt enabled.

Bit 0 = CMPIE Compare Interrupt Enable.

This bit is read/write by software and cleared by
hardware after a reset. It can be used to mask the
interrupt generated when any of the CMPFx bit is
set.

0: Output compare interrupt disabled.

1: Output Compare interrupt enabled.

COUNTER REGISTER 1 HIGH (CNTR1H)
Read only
Reset Value: 0000 0000 (00h)

15 8

CNTR1_|CNTR1_|CNTR1_|CNTR1_
11 10 9 8

COUNTER REGISTER 1 LOW (CNTR1L)
Read only
Reset Value: 0000 0000 (00h)

7 0

CNTR1_|CNTR1_|CNTR1_|CNTRI1_|CNTR1_|CNTR1_|CNTR1_|CNTR1_
7 6 5 4 3 2 1 0

Counter Clock Selection CK1 | CKO
OFF 0 0
32 MHz 1 1
fLriver (1 ms timebase @ 8 MHz) 0 1
fepy 1 0

Bit 2 = OVF1 Overflow Flag.

This bit is set by hardware and cleared by software
by reading the ATCSR register. It indicates the
transition of the counterl CNTR1 from FFFh to
ATR1 value.

0: No counter overflow occurred

1: Counter overflow occurred

72/159

Bits 15:12 = Reserved.

Bits 11:0 = CNTR1[11:0] Counter Value.
This 12-bit register is read by software and cleared
by hardware after a reset. The counter CNTRL1 in-
crements continuously as soon as a counter clock
is selected. To obtain the 12-bit value, software
should read the counter value in two consecutive
read operations. As there is no latch, it is recom-
mended to read LSB first. In this case, CNTR1H
can be incremented between the two read opera-
tions and to have an accurate result when
fimer=fcpu, Special care must be taken when
CNTRI1L values close to FFh are read.
When a counter overflow occurs, the counter re-
starts from the value specified in the ATR1 regis-
ter.
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Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
21 ATCSR2 FORCE2 | FORCE1 ICS OVFIE2 OVF2 ENCNTR2 | TRAN2 TRAN1
Reset Value 0 0 0 0 0 0 1 1
22 BREAKCR BRSEL |BREDGE BA BPEN PWM3 PWM2 PWM1 PWMO
Reset Value 0 0 0 0 0 0 0 0
ATR2H ATR11 ATR10 ATR9 ATR8
23 Reset Value 0 0 0 0 0 0 0 0
24 ATR2L ATR7 ATR6 ATR5 ATR4 ATR3 ATR2 ATR1 ATRO
Reset Value 0 0 0 0 0 0 0 0
25 DTGR DTE DT6 DT5 DT4 DT3 DT2 DT1 DTO
Reset Value 0 0 0 0 0 0 0 0
BREN2 BREN1
26 BREAKEN 0 0 0 0 0 0
Reset Value 1 1
78/159 IS/
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SERIAL PERIPHERAL INTERFACE (SPI) (cont'd)

Figure 53. Serial Peripheral Interface Block Diagram
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11.5 10-BIT A/D CONVERTER (ADC)

11.5.1 Introduction

The on-chip Analog to Digital Converter (ADC) pe-
ripheral is a 10-bit, successive approximation con-
verter with internal sample and hold circuitry. This
peripheral has up to 7 multiplexed analog input
channels (refer to device pin out description) that
allow the peripheral to convert the analog voltage
levels from up to 7 different sources.

The result of the conversion is stored in a 10-bit
Data Register. The A/D converter is controlled
through a Control/Status Register.

11.5.2 Main Features

m 10-bit conversion

m Up to 7 channels with multiplexed input

m Linear successive approximation

Figure 60. ADC Block Diagram

m Data register (DR) which contains the results
m Conversion complete status flag

m On/off bit (to reduce consumption)

The block diagram is shown in Figure 60.

11.5.3 Functional Description
11.5.3.1 Analog Power Supply

Vppa and Vggp are the high and low level refer-
ence voltage pins. In some devices (refer to device
pin out description) they are internally connected
to the Vpp and Vgg pins.

Conversion accuracy may therefore be impacted
by voltage drops and noise in the event of heavily
loaded or badly decoupled power supply lines.

. DIV 4 3 ¢
CPU ADC
»| DIV 2 >
gl
- L SLOW
T bit
EOC SPEEDADON 0 0 CH2 | CH1 | CHO ADCCSR
A |
3
AINO — HOLD CONTROL vy
AINL —=1] |/ ANALOG TO DIGITAL
. CONVERTER
AIN6 —» —_— T C
L] AMPSEL ADC
bit ‘
ADCDRH D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2
_Z
AMP AMP
ADCDRL 0 0 0 |'caL [LOM sgL| P | Do
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10-BIT A/D CONVERTER (ADC) (Cont'd)
11.5.3.2 Input Voltage Amplifier

The input voltage can be amplified by a factor of 8
by enabling the AMPSEL bit in the ADCDRL regis-
ter.

When the amplifier is enabled, the input range is
0V to VDD/8'

For example, if Vpp = 5V, then the ADC can con-
vert voltages in the range 0V to 430mV with an
ideal resolution of 0.6mV (equivalent to 13-bit res-
olution with reference to a Vgg to Vpp range).

For more details, refer to the Electrical character-
istics section.

Note: The amplifier is switched on by the ADON
bit in the ADCCSR register, so no additional start-
up time is required when the amplifier is selected
by the AMPSEL bit.

11.5.3.3 Digital A/D Conversion Result

The conversion is monotonic, meaning that the re-
sult never decreases if the analog input does not
and never increases if the analog input does not.

If the input voltage (Vp) is greater than Vppa
(high-level voltage reference) then the conversion
result is FFh in the ADCDRH register and 03h in
the ADCDRL register (without overflow indication).

If the input voltage (V) is lower than Vgga (low-
level voltage reference) then the conversion result
in the ADCDRH and ADCDRL registers is 00 00h.

The A/D converter is linear and the digital result of
the conversion is stored in the ADCDRH and AD-
CDRL registers. The accuracy of the conversion is
described in the Electrical Characteristics Section.

Ry is the maximum recommended impedance
for an analog input signal. If the impedance is too
high, this will result in a loss of accuracy due to
leakage and sampling not being completed in the
alloted time.

11.5.3.4 A/D Conversion

The analog input ports must be configured as in-
put, no pull-up, no interrupt. Refer to the «I/O
ports» chapter. Using these pins as analog inputs
does not affect the ability of the port to be read as
a logic input.

In the ADCCSR register:

— Select the CH[2:0] bits to assign the analog
channel to convert.

4

ADC Conversion mode
In the ADCCSR register:

Set the ADON bit to enable the A/D converter and
to start the conversion. From this time on, the ADC
performs a continuous conversion of the selected
channel.
When a conversion is complete:
— The EOC bit is set by hardware.
— The result is in the ADCDR registers.
A read to the ADCDRH or a write to any bit of the
ADCCSR register resets the EOC hit.
To read the 10 bits, perform the following steps:
1. Poll the EOC bit
2. Read ADCDRL
3. Read ADCDRH. This clears EOC automati-
cally.
To read only 8 bits, perform the following steps:
1. Poll EOC bit
2. Read ADCDRH. This clears EOC automati-
cally.
11.5.3.5 Changing the conversion channel
The application can change channels during con-
version.

When software modifies the CH[2:0] bits in the
ADCCSR register, the current conversion is
stopped, the EOC bit is cleared, and the A/D con-
verter starts converting the newly selected chan-
nel.

11.5.4 Low Power Modes

Note: The A/D converter may be disabled by re-
setting the ADON bit. This feature allows reduced
power consumption when no conversion is need-
ed and between single shot conversions.

Mode
WAIT

Description

No effect on A/D Converter

A/D Converter disabled.

After wakeup from Halt mode, the A/D Con-
verter requires a stabilization time tgtg (S€€

Electrical Characteristics) before accurate
conversions can be performed.

HALT

11.5.5 Interrupts
None.
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ST7 ADDRESSING MODES (cont'd)
12.1.6 Indirect Indexed (Short, Long)

This is a combination of indirect and short indexed
addressing modes. The operand is referenced by
its memory address, which is defined by the un-
signed addition of an index register value (X or Y)
with a pointer value located in memory. The point-
er address follows the opcode.

The indirect indexed addressing mode consists of
two submodes:

Indirect Indexed (Short)

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

Indirect Indexed (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.

Table 23. Instructions Supporting Direct,
Indexed, Indirect and Indirect Indexed
Addressing Modes

etructions Function
LD Load
CP Compare
AND, OR, XOR Logical Operations

Arithmetic Addition/subtrac-
tion operations

BCP Bit Compare

ADC, ADD, SUB, SBC

12.1.7 Relative Mode (Direct, Indirect)

This addressing mode is used to modify the PC
register value by adding an 8-bit signed offset to it.

Available Relative Direct/

. . Function
Indirect Instructions

JRxx Conditional Jump

CALLR Call Relative

Short Instructions Only Function
CLR Clear

INC, DEC Increment/Decrement
TNZ Test Negative or Zero
CPL, NEG 1 or 2 Complement

BSET, BRES Bit Operations

Bit Test and Jump Opera-

BTJT, BTJF .
tions

SLL, SRL, SRA, RLC, Shift and Rotate Operations

RRC

SWAP Swap Nibbles

CALL, JP Call or Jump subroutine
106/159

The relative addressing mode consists of two sub-
modes:

Relative (Direct)
The offset follows the opcode.
Relative (Indirect)

The offset is defined in memory, of which the ad-
dress follows the opcode.
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12.2 INSTRUCTION GROUPS

The ST7 family devices use an Instruction Set
consisting of 63 instructions. The instructions may

be subdivided into 13 main groups as illustrated in
the following table:

Load and Transfer LD CLR

Stack operation PUSH POP RSP

Increment/Decrement INC DEC

Compare and Tests CP TNZ BCP

Logical operations AND OR XOR CPL NEG

Bit Operation BSET BRES

Conditional Bit Test and Branch BTJT BTJF

Arithmetic operations ADC ADD SUB SBC MUL

Shift and Rotates SLL SRL SRA RLC RRC SWAP SLA
Unconditional Jump or Call JRA JRT JRF JP CALL | CALLR NOP | RET
Conditional Branch JRxx

Interruption management TRAP WFI HALT | IRET

Condition Code Flag modification SIM RIM SCF RCF

Using a prebyte
The instructions are described with 1 to 4 bytes.
In order to extend the number of available op-
codes for an 8-bit CPU (256 opcodes), three differ-
ent prebyte opcodes are defined. These prebytes
modify the meaning of the instruction they pre-
cede.
The whole instruction becomes:

PC-2 End of previous instruction

PC-1 Prebyte

PC  Opcode

PC+1 Additional word (0 to 2) according to the
number of bytes required to compute the
effective address

These prebytes enable instruction in Y as well as
indirect addressing modes to be implemented.
They precede the opcode of the instruction in X or
the instruction using direct addressing mode. The
prebytes are:

4

PDY 90 Replace an X based instruction using
immediate, direct, indexed, or inherent
addressing mode by a Y one.

Replace an instruction using direct, di-
rect bit or direct relative addressing
mode to an instruction using the corre-
sponding indirect addressing mode.

It also changes an instruction using X
indexed addressing mode to an instruc-
tion using indirect X indexed addressing
mode.

Replace an instruction using X indirect
indexed addressing mode by a Y one.

12.2.1 lllegal Opcode Reset

In order to provide enhanced robustness to the de-
vice against unexpected behavior, a system of ille-
gal opcode detection is implemented. If a code to
be executed does not correspond to any opcode
or prebyte value, a reset is generated. This, com-
bined with the Watchdog, allows the detection and
recovery from an unexpected fault or interference.

Note: A valid prebyte associated with a valid op-
code forming an unauthorized combination does
not generate a reset.

PIX 92

PIY 91
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13.3.6 Operating conditions with ADC

Ta =-40 to 125°C, unless otherwise specified

Symbol Parameter

Typ

Unit

IINJ(ANA) D Injected current on any analog pin

mA

Note:

1. Current injection (negative or positive) not allowed on any analog pin.

120/159
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13.9 CONTROL PIN CHARACTERISTICS

13.9.1 Asynchronous RESET Pin
T =-40°C to 125°C, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Unit
Vi Input low level voltage V) Ve -03 03Vop|
Vi Input high level voltage D 0.7XVpp Vpp + 0.3
Vhys Schmitt trigger voltage hysteresis D 2 \%

12) llo=+t5mA T B5°C 0.5 1.0
VoL Output low level voltage Vpp=5V \Y
llo=+2mA T B5°C 0.2 0.4
. . 3) Vpp=5V 20 40 80
Ron Pull-up equivalent resistor ) k:
VDD:3V 40 70 120
tyrsTL)out| GeNeErated reset pulse duration Internal reset sources 30 ]
thrsTL)in | External reset pulse hold time 4 20 £
tyrsTL)in | Filtered glitch duration 200 ns
Notes:

1. Data based on characterization results, not tested in production.
2. The |, current sunk must always respect the absolute maximum rating specified in Section 13.2.2 and the sum of |,

(/0 ports and control pins) must not exceed ly/gs.

3. The Ry pull-up equivalent resistor is based on a resistive transistor. Specified for voltages on RESET pin between
ViLmax and Vpp
4. To guarantee the reset of the device, a minimum pulse has to be applied to the RESET pin. All short pulses applied on
RESET pin with a duration below t,rsTL)in Can be ignored.

4
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ADC CHARACTERISTICS (Cont'd)

ADC Accuracy with Vpp=5.0V

Symbol Parameter Conditions Typ Max Unit
Er Total unadjusted error 4 6b
Eo Offset error 3 51
Eg | Gain Error fepu=8MHz, foApc=4MHz 0.5 4 LSB
Ep | Differential linearity error %) 1.5 32
EL Integral linearity error 3) 15 32

Notes:

1. Data based on characterization results. Not tested in production.

2. Injecting negative current on any of the analog input pins significantly reduces the accuracy of any conversion being

performed on any analog input.

Analog pins can be protected against negative injection by adding a Schottky diode (pin to ground). Injecting negative

current on digital input pins degrades ADC accuracy especially if performed on a pin close to the analog input pins.

Any positive injection current within the limits specified for Iy ;(PIN) and @y;(PIN) in Section 13.8 does not affect the

ADC accuracy.

3. Data based on characterization results over the whole temperature range, monitored in production.

Figure 111. ADC Accuracy Characteristics with amplifier disabled

A Digital Result ADCDR
1023 —
1022 —
1021 —

|

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

Er=Total Unadjusted Error: maximum deviation
between the actual and the ideal transfer curves.

!
: Eo=Offset Error: deviation between the first actual
, transition and the first ideal one.

1 Eg=Gain Error: deviation between the last ideal
' transition and the last actual one.

' Ep=Differential Linearity Error: maximum deviation
: between actual steps and the ideal one.

' E, =Integral Linearity Error: maximum deviation
1

between any actual transition and the end point
correlation line.

.- > Vin (LSBipgal)

10211022 1023 1024

Vbp
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Table 29. ST7 Application Notes

IDENTIFICATION

DESCRIPTION

AN1947

ST7MC PMAC SINE WAVE MOTOR CONTROL SOFTWARE LIBRARY

GENERAL PURPOSE

AN1476 LOW COST POWER SUPPLY FOR HOME APPLIANCES

AN1526 ST7FLITEO QUICK REFERENCE NOTE

AN1709 EMC DESIGN FOR ST MICROCONTROLLERS

AN1752 ST72324 QUICK REFERENCE NOTE

PRODUCT EVALUATION

AN 910 PERFORMANCE BENCHMARKING

AN 990 ST7 BENEFITS VERSUS INDUSTRY STANDARD

AN1077 OVERVIEW OF ENHANCED CAN CONTROLLERS FOR ST7 AND ST9 MCUS
AN1086 U435 CAN-DO SOLUTIONS FOR CAR MULTIPLEXING

AN1103 IMPROVED B-EMF DETECTION FOR LOW SPEED, LOW VOLTAGE WITH ST72141
AN1150 BENCHMARK ST72 VS PC16

AN1151 PERFORMANCE COMPARISON BETWEEN ST72254 & PC16F876

AN1278 LIN (LOCAL INTERCONNECT NETWORK) SOLUTIONS

PRODUCT MIGRA

TION

AN1131

MIGRATING APPLICATIONS FROM ST72511/311/214/124 TO ST72521/321/324

AN1322 MIGRATING AN APPLICATION FROM ST7263 REV.B TO ST7263B

AN1365 GUIDELINES FOR MIGRATING ST72C254 APPLICATIONS TO ST72F264

AN1604 HOW TO USE ST7/MDT1-TRAIN WITH ST72F264

AN2200 GUIDELINES FOR MIGRATING ST7LITE1X APPLICATIONS TO ST7FLITE1XB

PRODUCT OPTIMIZATION

AN 982 USING ST7 WITH CERAMIC RESONATOR

AN1014 HOW TO MINIMIZE THE ST7 POWER CONSUMPTION

AN1015 SOFTWARE TECHNIQUES FOR IMPROVING MICROCONTROLLER EMC PERFORMANCE
AN1040 MONITORING THE VBUS SIGNAL FOR USB SELF-POWERED DEVICES

AN1070 ST7 CHECKSUM SELF-CHECKING CAPABILITY

AN1181 ELECTROSTATIC DISCHARGE SENSITIVE MEASUREMENT

AN1324 CALIBRATING THE RC OSCILLATOR OF THE ST7FLITEO MCU USING THE MAINS
AN1502 EMULATED DATA EEPROM WITH ST7 HDFLASH MEMORY

AN1529 EXTENDING THE CURRENT & VOLTAGE CAPABILITY ON THE ST7265 VDDF SUPPLY
AN1530 ?(C)ZEURATE TIMEBASE FOR LOW-COST ST7 APPLICATIONS WITH INTERNAL RC OSCILLA-
AN1605 USING AN ACTIVE RC TO WAKEUP THE ST7LITEO FROM POWER SAVING MODE
AN1636 UNDERSTANDING AND MINIMIZING ADC CONVERSION ERRORS

AN1828 PIR (PASSIVE INFRARED) DETECTOR USING THE ST7FLITE05/09/SUPERLITE

AN1946 SENSORLESS BLDC MOTOR CONTROL AND BEMF SAMPLING METHODS WITH ST7MC
AN1953 PFC FOR ST7MC STARTER KIT

AN1971 ST7LITEO MICROCONTROLLED BALLAST

PROGRAMMING AND TOOLS

AN 978 ST7 VISUAL DEVELOP SOFTWARE KEY DEBUGGING FEATURES
AN 983 KEY FEATURES OF THE COSMIC ST7 C-COMPILER PACKAGE
AN 985 EXECUTING CODE IN ST7 RAM

AN 986 USING THE INDIRECT ADDRESSING MODE WITH ST7

AN 987 ST7 SERIAL TEST CONTROLLER PROGRAMMING

AN 988 STARTING WITH ST7 ASSEMBLY TOOL CHAIN

AN 989 GETTING STARTED WITH THE ST7 HIWARE C TOOLCHAIN
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16 REVISION HISTORY

Date

Revision

Main changes

20-

Dec-05

1

Initial release on internet

20-July-06

Added reset default state in bold for RESET, PCO and PC1 in Table 1, “Device Pin Descrip-
tion,” on page 7

Changed note below Figure 9 on page 17 and the last paragraph of “ACCESS ERROR HAN-
DLING” on page 18

Modified note 3 in Table 2, “Hardware Register Map,” on page 10, changed LTICR reset val-
ue and replaced h by b for LTCSR1, ATCSR and SICSR reset values

Added note to Figure 14 on page 26

Modified caution in section 7.2 on page 23

Added note 2 in “EXTERNAL INTERRUPT CONTROL REGISTER (EICR)” on page 38 and
changed “External Interrupt Function” on page 48

Removed references to true open drain in Table 8 on page 50, Table 9 on page 51 and notes
Replaced Auto reload timer 3 by Auto reload timer 4 in section 11.2 on page 57

Modified the BA bit description in the BREAKCR register in section 11.2.6 on page 70
Changed order of Section 11.3.3.2 and section 11.3.3.3 on page 80 and removed two para-
graphs before section 11.3.4 on page 81

Modified Section 11.3.3.2

Modified bit names in the description of LTARR and LTCNTR registers in section 11.3.6 on
page 81

Added important note in section 11.6.3 on page 100 and added note to CHYST bit descrip-
tion in section 11.6.4 on page 102

Modified CINV bit description in section 11.6.4 on page 102 and Figure 62 on page 101
Changed LTCSR2 reset values in Table 2 on page 10 and in section 11.3.6 on page 81
Modified section 13.2.2 on page 111 (I, values)

Modified Section 13.3.1 and section 13.3.2 on page 112

Removed Vtpor min value in section 13.3.3.1 on page 113

Modified section 13.3.4 on page 114

Modified section 13.3.5 on page 114

Modified section 13.3.5.1 on page 115 and section 13.3.5.2 on page 117

Modified temperature range in section 13.3.5.3 on page 119

Modified section 13.4.1 on page 121

Added note in section 13.5.3 on page 124

Removed figures “PLLx4 and PLLx8 Output vs CLKIN frequency”

Updated section 13.5.4 on page 125

Modified section 13.6 on page 126

Modified Section 13.7.1 and section 13.7.2 on page 127

Modified section 13.10.1 on page 137 (tsy(s5), tvMo) and themo))

Modified Figure 108 (CPHA=1) and Figure 109 on page 138 ZtV(MO) thvoy)

Removed empty figure “Typical Ipy vS. Vpp with V|y=Vsg»in section 13.8.1 on page 129 and
modified note 3

Modified temperature range in section 13.8.2 on page 130

Modified section 13.9.1 on page 135

Added “related Application notes” in section 13.11 on page 139

Removed EMC protection circuitry in Figure 106 on page 136 (device works correctly without
these components)

Modified ADC accuracy table in section 13.11 on page 139

Modified temperature range in Section 13.12, Section 13.13 and section 13.14 on page 143
Modified Table 27 on page 150

Added note 3 to Ep and E,_in Table “ADC Accuracy with VDD=5.0V” on page 140

Modified section 14.2 on page 148

Modified section 15.2 on page 151 (part numbers in QFN20 package)

Updated section 15.3 on page 153

15-Sept-06

Removed QFN20 pinout and mechanical data.

Modified description of CNTR[11:0] bits in section 11.2.6 on page 72
Added “External Clock Source” on page 124 and Figure 78 on page 124
Modified Table 1.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE
SUSTAINING APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN
PERSONAL INJURY, DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT
SPECIFIED AS "AUTOMOTIVE GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2008 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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