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ST7LITE3xF2

PIN DESCRIPTION (Cont'd)

Legend / Abbreviations for Table 2:

Type: | = input, O = output, S = supply

In/Output level: Cy= CMOS 0.3Vpp/0.7Vpp with input trigger
Output level: HS = 20mA 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, PP = push-pull
The RESET configuration of each pin is shown in bold which is valid as long as the device is in reset state.

Table 2. Device Pin Description

Level Port / Control
& Input Output| ¢ 2n
I o npu utpu ;
Q| PinName |Z|=| 5 Function Alternate Function
= Q [ g_ & - 5 © (after
iL (S S5 | ® -
G |8 £ 48 S :g:. €| ¢ 8 & | reset)
n
19| 1 |Vgg? S Ground
20| 2 | Vpp " S Main power supply
1| 3 |RESET /0| Ct X X Top priority non maskable interrupt (active low)
ADC Analog Input 0 or SPI Slave Select
_ (active low)
2 | 4 | PBO/AINO/SS |I/O| Ct X X | X | X | Port BO | Caution: No negative current injection
allowed on this pin. For details, refer to
6i3 section 13.2.2 on page 132
ADC Analog Input 1 or SPI Serial Clock
3| 5|PBU/AINI/SCK |10 Cf | X X | X | X | portB1 | Caution: No negative current injection
allowed on this pin. For details, refer to
section 13.2.2 on page 132
PB2/AIN2/ ADC Analog Input 2 or SPI Master In/
41| 6 MISO /0| Cyt X X | X | X | Port B2 Slave Out Data
PB3/AINZ/ . ADC Analog Input 3 or SPI Master Out
57 MOSI /0| Cyt X ei2 X | X | X | Port B3 / Slave In Data
6| 8 PB4/AI*I:I4/ o| ¢ x | x x | x | x | Port B4 ADC Analog Input 4 or External clock
CLKIN input
7 | 9 | PB5/AIN5 /0| Cqt X X | X | Port B5 | ADC Analog Input 5
ei2
8 | 10| PB6/AIN6/RDI |I/O| Ct X X | X | X | Port B6 | ADC Analog Input 6 or LINSCI Input
9 | 11| PA7/TDO /O[Ct|HS | X | X X | X | Port A7 | LINSCI Output
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ST7LITE3xF2

Figure 13. Clock Management Block Diagram
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ST7LITE3xF2

9 POWER SAVING MODES

9.1 INTRODUCTION

To give a large measure of flexibility to the applica-
tion in terms of power consumption, five main pow-
er saving modes are implemented in the ST7 (see
Figure 21):

m Slow

Wait (and Slow-Wait)

Active Halt

Auto Wake up From Halt (AWUFH)

Halt

After a RESET the normal operating mode is se-
lected by default (RUN mode). This mode drives
the device (CPU and embedded peripherals) by
means of a master clock which is based on the
main oscillator frequency divided or multiplied by 2
(fosca)-

From RUN mode, the different power saving
modes may be selected by setting the relevant
register bits or by calling the specific ST7 software
instruction whose action depends on the oscillator
status.

Figure 21. Power Saving Mode Transitions

A High
RUN

SLOW

WAIT

SLOW WAIT

ACTIVE HALT

AUTO WAKE UP FROM HALT

HALT

Low
POWER CONSUMPTION

4

9.2 SLOW MODE

This mode has two targets:

— To reduce power consumption by decreasing the
internal clock in the device,

— To adapt the internal clock frequency (fcpy) to
the available supply voltage.

SLOW mode is controlled by the SMS bit in the
MCCSR register which enables or disables Slow
mode.

In this mode, the oscillator frequency is divided by
32. The CPU and peripherals are clocked at this-
lower frequency.

Note: SLOW-WAIT mode is activated when enter-
ing WAIT mode while the device is already in
SLOW mode.

Figure 22. SLOW Mode Clock Transition

fosc/32 fosc

A
_y
“A

SMS \

NORMAL RUN MODE
REQUEST
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ST7LITE3xF2

POWER SAVING MODES (Cont'd)
Figure 26. ACTIVE-HALT Timing Overview

56 OR 4096 CPU

CYCLE DELAY Y RUN

"HAL
T - RESET

—— OR
HALT
INSTRUCTION INTERRUPT
[Active Halt Enabled]

RUN

>

FETCH
VECTOR

Figure 27. ACTIVE-HALT Mode Flow-chart

OSCILLATOR  ON
ALT INSTRUCTION\ | PERIPHERALS ? OFF
(Active Halt enabled) CPU OFF
AWUCSR.AWUEN=0y |IBIT 0

INTERRUPT ¥

A 4
Y OSCILLATOR ON
PERIPHERALS 2 OFF
CPU ON
I BIT X4
v

256 OR 4096 CPU
CLOCK CYCLE DELAY

v

OSCILLATOR ON
PERIPHERALS ON
CPU ON
I BIT X4

v
FETCH RESET VECTOR
OR SERVICE INTERRUPT

Notes:

1. This delay occurs only if the MCU exits ACTIVE-
HALT mode by means of a RESET.

2. Peripherals clocked with an external clock
source can still be active.

3. Only the RTC1 interrupt and some specific inter-
rupts can exit the MCU from ACTIVE-HALT mode.
Refer to Table 6, “Interrupt Mapping,” on page 36
for more details.

4, Before servicing an interrupt, the CC register is
pushed on the stack. The | bit of the CC register is
set during the interrupt routine and cleared when
the CC register is popped.

(574

9.6 AUTO WAKE UP FROM HALT MODE

Auto Wake Up From Halt (AWUFH) mode is simi-
lar to Halt mode with the additional of an internal
RC oscillator for wake-up. Compared to ACTIVE-
HALT mode, AWUFH has lower power consump-
tion (the main clock is not kept running), but there
is no accurate realtime clock available.

It is entered by executing the HALT instruction
when the AWUEN bit in the AWUCSR register has
been set.

Figure 28. AWUFH Mode Block Diagram

AWUCK Opt bit
AWU RC +
Oscillator 1 . to
Auto-Reload Timer
32-KHz 0 Input Capture
Oscillator

fawu_rc >
@ AWUFH

/64 AWUFH interrupt
—

A —
divider prescaler/1 .. 255 (ei0 source)

As soon as HALT mode is entered, and if the
AWUEN bit has been set in the AWUCSR register,
the AWU RC oscillator provides a clock signal
(fawu Rrc)- Its frequency is divided by a fixed divid-
er and a programmable prescaler controlled by the
AWUPR register. The output of this prescaler pro-
vides the delay time. When the delay has elapsed
the AWUF flag is set by hardware and an interrupt
wakes-up the MCU from Halt mode. At the same
time the main oscillator is immediately turned on
and a 256 cycle delay is used to stabilize it. After
this start-up delay, the CPU resumes operation by
servicing the AWUFH interrupt. The AWU flag and
its associated interrupt are cleared by software
reading the AWUCSR register.

To compensate for any frequency dispersion of
the AWU RC oscillator, it can be calibrated by
measuring the clock frequency fawy rc and then
calculating the right prescaler value. Measurement
mode is enabled by setting the AWUM bit in the
AWUCSR register in Run mode. This connects
fawu Rc to the input capture of the 12-bit Auto-Re-
lad timer, allowing the fawy rc to be measured
using the main oscillator clock as a reference time-
base.
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ST7LITE3xF2

I/0 PORTS (Cont’d)
Figure 31. I/O Port General Block Diagram

ALTERNATE 1
EgSIIESSTSEB . OUTPUT Vop P-BUFFER
\ From on-chip peripheral —_—T (see table below)
Y.
— s ALTERNATE PULL-UP
. . ENABLE
: BIT (see table below)
: ; PRI <D7 | :l ) ‘({ Vbp
K=Y DDR _ﬂ %
. . PULL-UP A
: |. CONDITION PAD
o
> 1
5 <; 1 OR =y implemented @_ﬂ:
W 1
®| , ORSEL ! - ——
I. < : N-BUFFER — DIODES
' ' (see table below)
,DDRSEL |
.‘ )/ , ANALOG
. ; \ oMOS INPUT
. , SCHMITT
‘\DDS/E'- M K j TRIGGER
\‘ 7 0
R ! ALTERNATE
- v INPUT
EXTERNAL To on-chip peripheral
INTERRUPT
REQUEST (eiy)
X SENSITIVITY BITS Note: Refer to the Port Configuration
SELECTION table for device specific information.

Table 9. I/0 Port Mode Options

Di
Configuration Mode Pull-Up P-Buffer lodes
to VDD to VSS
Input Floating with/without Interrupt Off Off
Pull-up with/without Interrupt On
On
Push-pull Off On On
Output Open Drain (logic level) Off
True Open Drain NI NI NI (see note 1)

Legend: NI - notimplemented

Off - implemented not activated

On - implemented and activated
Note 1: The diode to Vpp is not implemented in the
true open drain pads. A local protection between

48/173

the pad and V| is implemented to protect the de-
vice against positive stress.

Note 2: For further details on port configuration,
please refer to Table 11 and Table 12 on page 51.

(574




ST7LITE3xF2

WATCHDOG TIMER (Cont’d)

11.1.5 Interrupts
None.

11.1.6 Register Description
CONTROL REGISTER (CR)
Read/Write

Reset Value: 0111 1111 (7Fh)

7 0

WDGA | T6 T5 T4 T3 | T2 | T1 TO

Bit 7 = WDGA Activation bit.

This bit is set by software and only cleared by
hardware after a reset. When WDGA = 1, the
watchdog can generate a reset.

0: Watchdog disabled

1: Watchdog enabled

Note: This bit is not used if the hardware watch-
dog option is enabled by option byte.

54/173

Bit 6:0 = T[6:0] 7-bit timer (MSB to LSB).

These bits contain the decremented value. A reset
is produced when it rolls over from 40h to 3Fh (T6
becomes cleared).
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ST7LITE3xF2

DUAL 12-BIT AUTORELOAD TIMER 3 (Cont’d)
m Long input capture

Pulses that last between 8us and 2s can be meas-
ured with an accuracy of 4ys if fogc = 8MHz in the
following conditions:

— The 12-bit AT3 Timer is clocked by the Lite Timer
(RTC pulse: CK[1:0] = 01 in the ATCSR register)

— The ICS bitin the ATCSR2 register is set so that
the LTIC pin is used to trigger the AT3 Timer cap-
ture.

— The signal to be captured is connected to LTIC
pin

— Input Capture registers LTICR, ATICRH and
ATICRL are read

This configuration allows to cascade the Lite Timer

and the 12-bit AT3 Timer to get a 20-bit input cap-

ture value. Refer to Figure 44.

Figure 44. Long Range Input Capture Block Diagram

LTICR
» 8-bit Input Capture Register » 8LSB bits
foscizz—  8-bit Timebase Counter1
LITE TIMER
12-Bit ARTIMER 20
cascaded
ATR1 bits
12-bit AutoReload Register
firiver CNTR1 v
ICS fopu — 12-bit Upcounter1
OFF
LTIC
ol ATICR
atic L || » 12-bit Input Capture Register » 12 MSB bits
Notes: — And then set the ICIE bit of desired interrupt.

1. Since the input capture flags (ICF) for both tim-
ers (AT3 Timer and LT Timer) are set when signal
transition occurs, software must mask one inter-
rupt by clearing the corresponding ICIE bit before
setting the ICS bit.

2. If the ICS bit changes (from 0 to 1 or from 1 to
0), a spurious transition might occur on the input
capture signal because of different values on LTIC
and ATIC. To avoid this situation, it is recommend-
ed to do as follows:

— First, reset both ICIE bits.
— Then set the ICS bit.
— Reset both ICF bits.

64/173

3. How to compute a pulse length with long input
capture feature.

As both timers are used, computing a pulse length
is not straight-forward. The procedure is as fol-
lows:

— At the first input capture on the rising edge of the
pulse, we assume that values in the registers are
as follows:

LTICR =LT1

ATICRH = ATHA1

ATICRL = ATL1

Hence ATICR1 [11:0] = ATH1 & ATLA1

Refer to Figure 45 on page 65.
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ST7LITE3xF2

DUAL 12-BIT AUTORELOAD TIMER 3 (Cont’d)
11.2.6 Register Description

TIMER CONTROL STATUS REGISTER

(ATCSR)

Read / Write

Reset Value: 0x00 0000 (x0h)
7 6 0
0 ICF | ICIE | CK1 | CKO | OVF1 |OVFIE1|CMPIE

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.

Counter Clock Selection CK1 | CKO
OFF 0 0
OFF 1 1
fLTiMer (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 TCSR register. It indicates the tran-
sition of the counter1 CNTR1 from FFh to ATR1
value.

0: No counter overflow occurred

1: Counter overflow occurred

Bit 1 = OVFIE1 Overflow Interrupt Enable.
This bit is read/write by software and cleared by
hardware after a reset.

(574

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 (000h)

15 8

CNTR1_|CNTR1_|CNTR1_|CNTR1_
11 10 9 8

COUNTER REGISTER 1 LOW (CNTR1L)
Read only
Reset Value: 0000 0000 (000h)

7 0

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

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 CNTR1 is
incremented continuously as soon as a counter
clock is selected. To obtain the 12-bit value, soft-
ware should read the counter value in two consec-
utive read operations. The CNTR1H register can
be incremented between the two reads, and in or-
der to be accurate when fr er=fcpy, the software
should take this into account when CNTR1L and
CNTR1H are read. If CNTR1L is close to its high-
est value, CNTR1H could be incremented before it
is read.

When a counter overflow occurs, the counter re-
starts from the value specified in the ATR1 regis-
ter.
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LINSCI™ SERIAL COMMUNICATION INTERFACE (SCI Mode) (cont’d)

11.5.5 SCI Mode - Functional Description
Conventional Baud Rate Generator Mode

The block diagram of the Serial Control Interface
in conventional baud rate generator mode is
shown in Figure 55.

It uses four registers:

— 2 control registers (SCICR1 and SCICR2)
— A status register (SCISR)

— A baud rate register (SCIBRR)

Extended Prescaler Mode

Two additional prescalers are available in extend-
ed prescaler mode. They are shown in Figure 57.

— An extended prescaler receiver register (SCIER-
PR)

— An extended prescaler transmitter register (SCI-
ETPR)

Figure 56. Word Length Programming

11.5.5.1 Serial Data Format

Word length may be selected as being either 8 or 9
bits by programming the M bit in the SCICR1 reg-
ister (see Figure 56).

The TDO pin is in low state during the start bit.
The TDO pin is in high state during the stop bit.

An Idle character is interpreted as a continuous
logic high level for 10 (or 11) full bit times.

A Break character is a character with a sufficient
number of low level bits to break the normal data
format followed by an extra “1” bit to acknowledge
the start bit.

9-bit Word length (M bit is set)

Data Character

Possible Next Data Character
Parity
Bit Next

| Start

Bit | Bit0 | Bit1 | Bit2 | Bit3 | Bit4 | Bit5 | Bit6| Bit7| Bit8 | SBtiC;p‘ Bit

Start

|
o

Idle Line

Break Character

Start
Bit

Extra | Start
1o | Bit

8-bit Word length (M bit is reset)

Possible Next Data Character
Data Character Parity
Bit Next
Start Stop | Start

Bit | BitOI Bit1 | Bit2| Bit3 | Bit4| Bit5 | Bit6| Bit7| 2P | Bit

|
o

Idle Line

Break Character

Start
Bit
Start
Extra| Bt

4
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ST7LITE3xF2

LINSCI™ SERIAL COMMUNICATION INTERFACE (SCI Mode) (cont’d)

11.5.5.2 Transmitter

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

Character Transmission

During an SCI transmission, data shifts out least
significant bit first on the TDO pin. In this mode,
the SCIDR register consists of a buffer (TDR) be-
tween the internal bus and the transmit shift regis-
ter (see Figure 55).

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

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

— Set the TE bit to send a preamble of 10 (M = 0)
or 11 (M = 1) consecutive ones (ldle Line) as first
transmission.

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

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

1. An access to the SCISR register

2. A write to the SCIDR register

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

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

This flag generates an interrupt if the TIE bit is set
and the I[I1:0] bits are cleared in the CCR register.

When a transmission is taking place, a write in-
struction to the SCIDR register stores the data in
the TDR register and which is copied in the shift
register at the end of the current transmission.
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When no transmission is taking place, a write in-
struction to the SCIDR register places the data di-
rectly in the shift register, the data transmission
starts, and the TDRE bit is immediately set.

When a character transmission is complete (after
the stop bit) the TC bit is set and an interrupt is
generated if the TCIE is set and the I[1:0] bits are
cleared in the CCR register.

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

1. An access to the SCISR register

2. A write to the SCIDR register

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

Break Characters

Setting the SBK bit loads the shift register with a
break character. The break character length de-
pends on the M bit (see Figure 56).

As long as the SBK bit is set, the SCI sends break
characters to the TDO pin. After clearing this bit by
software, the SCI inserts a logic 1 bit at the end of
the last break character to guarantee the recogni-
tion of the start bit of the next character.

Idle Line

Setting the TE bit drives the SCI to send a pream-
ble of 10 (M =0) or 11 (M =1) consecutive ‘1’s
(idle line) before the first character.

In this case, clearing and then setting the TE bit
during a transmission sends a preamble (idle line)
after the current word. Note that the preamble du-
ration (10 or 11 consecutive ‘1’s depending on the
M bit) does not take into account the stop bit of the
previous character.

Note: Resetting and setting the TE bit causes the
data in the TDR register to be lost. Therefore the
best time to toggle the TE bit is when the TDRE bit
is set, that is, before writing the next byte in the
SCIDR.
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ST7LITE3xF2

LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont'd)
Figure 58. LIN Characters

8-bit Word length (M bit is reset)

Data Character Next

BT sito] Bitt| Bit2] Bita| Bita| Bis| Bite| Bitr]S{op Shar

J Idle Line SBtﬁ

LIN Synch Break = 13 low bits

I I | I I I I I | |

Next Data Character

LIN Synch Field

LIN Synch Field Next
BT Bick Bit1] BitY Bits| B Bits| BiaY Bt Stor] B2

A
N

Measurement for baud rate autosynchronization

Star
Bxtrd B
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11.6 10-BIT A/D CONVERTER (ADC)

11.6.1 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.

11.6.2 Main Features

m 10-bit conversion

m Up to 7 channels with multiplexed input

m Linear successive approximation

Figure 66. 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 66.

11.6.3 Functional Description
11.6.3.1 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.

f DIV 4 N ;
CPU = DIV2l Ty ADC
|9
- SLOW
T bit
EOC SPEEDADON| 0 0 CH2 | CH1 | CHO ADCCSR
‘ |
3
AINO HOLD CONTROL y
AINT —= ANALOG TO DIGITAL
. CONVERTER
AINx—>|:
ADCDRH D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2
=
ADCDRL 0 0 0 0 [stow o | b1 | Do

4

121/173




ST7LITE3xF2

12 INSTRUCTION SET

12.1 ST7 ADDRESSING MODES

The ST7 Core features 17 different addressing
modes which can be classified in seven main

groups:
Addressing Mode Example

Inherent nop

Immediate Id A#$55

Direct Id A,$55

Indexed Id A, ($55,X)

Indirect Id A,([$55],X)

Relative jrne loop

Bit operation bset byte,#5

The ST7 Instruction set is designed to minimize
the number of bytes required per instruction: To do
so, most of the addressing modes may be subdi-
vided in two submodes called long and short:

— Long addressing mode is more powerful be-
cause it can use the full 64 Kbyte address space,
however it uses more bytes and more CPU cy-
cles.

— Short addressing mode is less powerful because
it can generally only access page zero (0000h -
00FFh range), but the instruction size is more
compact, and faster. All memory to memory in-
structions use short addressing modes only
(CLR, CPL, NEG, BSET, BRES, BTJT, BTJF,
INC, DEC, RLC, RRC, SLL, SRL, SRA, SWAP)

The ST7 Assembler optimizes the use of long and
short addressing modes.

Table 23. ST7 Addressing Mode Overview

Mode Syntax De;g:?‘t::)n/ :c(l)clir:::; Pglirz]:aer :-Be:tgg;
(Hex.) (Hex.)
Inherent nop +0
Immediate Id A, #$55 +1
Short Direct Id A,$10 00..FF +1
Long Direct Id A,$1000 0000..FFFF +2
NoOffset | Direct | Indexed |IdA,(X) 00..FF N ? Emm é :gg:z:gg
Short Direct Indexed | Id A,($10,X) 00..1FE +1
Long Direct Indexed | Id A,($1000,X) | 0000..FFFF +2
Short Indirect Id A,[$10] 00..FF 00..FF byte +2
Long Indirect Id A,[$10.w] 0000..FFFF 00..FF word +2
Short Indirect | Indexed | Id A,([$10],X) 00..1FE 00..FF byte +2
Long Indirect | Indexed | Id A,([$10.w],X) | 0000..FFFF 00..FF word +2
Relative Direct jre loop PC-128/PC+127") +1
Relative Indirect jrme [$10] PC-128/PC+127") | 00..FF byte +2
Bit Direct bset $10,#7 00..FF +1
Bit Indirect bset [$10],#7 00..FF 00..FF byte +2
Bit Direct Relative | btjt $10,#7,skip | 00..FF +2
Bit Indirect | Relative | btjt [$10],#7,skip| 00..FF 00..FF byte +3
Note:

1. At the time the instruction is executed, the Program Counter (PC) points to the instruction following JRxx.

4
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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 WEFI 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:

128/173

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 OPERATING CONDITIONS
13.3.1 General Operating Conditions: Suffix 6 Devices
Ta =-40 to +125°C unless otherwise specified.

Symbol Parameter Conditions Min Max Unit
fosc = 8 MHz. max., Ty =0 to 125°C 2.7 5.5
Vbp Supply voltage fosc =8 MHz. max., Tp=-40t0 125°C| 3.0 5.5 \
fosc = 16 MHz. max. 3.3 5.5
oLk CE:)Etslrplal clock frequency on Vpp=3.3V up to 16 MHz
pin Vpp=3.0V upto8

Figure 69. fo iy Maximum Operating Frequency Versus V,, Supply Voltage

FUNCTIONALITY
GUARANTEED

IN THIS AREA
(UNLESS OTHERWISE
STATED IN THE
TABLES OF
PARAMETRIC DATA)

foLkin [MHZ]

FUNCTIONALITY
NOT GUARANTEED
IN THIS AREA

8_ —_—_ = =

FUNCTIONALITY 4 b= L 1o o - e - e — - — - -
GUARANTEED IN~ [ |
THIS AREA ONLY FOR ! ] = - - --—----—---=--=-=-----t
T FROM 0°C to Tymax ° i N SUPPLY VOLTAGE [V]
2.0 2.7 3.0 33 3.5 4.0 5 5.0 5!5

4
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13.5 CLOCK AND TIMING CHARACTERISTICS

Subject to general operating conditions for Vpp, fogc, and Ta.

13.5.1 General Timings

Symbol Parameter ") Conditions Min Typ? Max Unit
t Instructi le ti fopu=8MH 2 S 12 for
nstruction cycle time =8MHz
o(INST) y cPU 250 375 1500 ns
Interrupt reaction time 3 10 22 tepu
t fopy=8MHz
V(D tymy = AtggnsT) + 10 cPU 1.25 2.75 us
13.5.2 External Clock Source
Symbol Parameter Conditions Min Typ Max Unit
VOSC].H or VCLKlN_H OSC1/CLKIN input pln hlgh level Voltage 0.7XVDD VDD Vv
VosciL of Verkin L | OSC1/CLKIN input pin low level voltage Vss 0.3xVpp
tw(osc1H) or W(CLKINH) | 0C1/CLKIN high or low time %) see Figure 83 15
tw(osciL) or tw(CLKINL) ns
trosc1) or H(CLKIN) | 0SC1/GLKIN rise or fall time ¥ 15
tiosc) or fCLKIN)
I OSCx/CLKIN Input leakage current Vss<VinEVpp +1 pA

Notes:

1. Guaranteed by Design. Not tested in production.
2. Data based on typical application software.

3. Time measured between interrupt event and interrupt vector fetch. Aty sy is the number of tcpy cycles needed to fin-
ish the current instruction execution.

4. Data based on design simulation and/or technology characteristics, not tested in production.

Figure 83. Typical Application with an External Clock Source

Vosc1H O VeLking

VosciL or Verkine

90%

tosciorcLkiny  tosci

orCLKIN)  Iw(OSC1H or CLKINH)

tw(osc1L or CLKINL)

_____ / 10%

'J_‘OSCZ

==

EXTERNAL
CLOCK SOURCE

N I Iy ‘-|-'

OSC1/CLKIN

Not connected internally

> fosc

ST72XXX
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ADC CHARACTERISTICS (Cont'd)
ADC Accuracy with 3V_.Vpp 3.6V

Symbol Parameter Conditions Typ Max %) Unit
IETl Total unadjusted error 25 6
IEol Offset error 0.9 4
IEgl | Gain Error fopu=4MHz, foApc=2MHz 12 1.3 45 LSB
IEp| Differential linearity error 18 3
1= Integral linearity error

ADC Accuracy with 4.5V_Vpp 5.5V

Symbol Parameter Conditions Typ Max 3) Unit
IE1l Total unadjusted error 2.0 4
I[Eopl Offset error 0.6
IEgl | Gain Error fopu=8MHz, faApc=4MHz 12 1.2 1o LSB
IEpl Differential linearity error 1.6 o5
1= Integral linearity error 1.8

Notes:

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

2. ADC accuracy vs negative injection current: Injecting negative current on any of the analog input pins may reduce the

accuracy of the conversion being performed on another analog input.
The effect of negative injection current on robust pins is specified in section 13.11 on page 157

Any positive injection current within the limits specified for |y ypiny @and Zlingpiny in Section 13.2.2 does not affect the ADC

accuracy.

3. Data based on characterization results, monitored in production to guarantee 99.73% within + max value from -40°C

to +125°C (+ 3o distribution limits).

Figure 104. ADC Accuracy Characteristics

A Digital Result ADCDR

1023 - - - -----------------
1022 — 1LSB ) Vop~Vss
1021 IDEAL 1024
L~
;/

(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.

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
between any actual transition and the end point
correlation line.

» Vin (LSBipgaL)

102110221023 1024
Vbp
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Customer
Address

Contact
Phone No

ST7LITE3xF2 FASTROM MICROCONTROLLER OPTION LIST
(Last update: November 2007)

*FASTROM code name is assigned by STMicroelectronics.
FASTROM code must be sent in .S19 format. .Hex extension cannot be processed.

Device type: [1ST7PLITE30F2 [1ST7PLITE35F2 [1ST7PLITE39F2
Conditioning (check only one option):

PDIP20: [1Tube

S020: [1Tape & Reel [1Tube

QFN20: [1Tape & Reel [1Tray

Special Marking: [1No [1Yes"_ _ ______ !

Authorized characters are letters, digits, ", -, /' and spaces only.

Maximum character count: 8 char. max

Temperature range
AWUCK Selection
Clock Source Selection:

[1-40°Cto +85°C
[132-kHz Oscillator
[ 1 Resonator:

[1-40°Cto + 125°C
[1AWU RC Oscillator

[1VLP: Very Low power resonator (32 to 100 kHz)
[1LP: Low power resonator (1 to 2 MHz)
[ 1 MP: Medium power resonator (2 to 4 MHz)
[ 1 MS: Medium speed resonator (4 to 8 MHz)
[ ] HS: High speed resonator (8 to 16 MHz)
[ 1 External Clock
[Jon PB4
[]on OSCA1
[1Internal RC Oscillator
Sector 0 size: [10.5K [11K [12K [14K
Readout Protection: []1Disabled [1Enabled
FLASH Write Protection [1Disabled [ 1 Enabled
PLL [ ] Disabled [1PLLx4 [1PLLx8
LVD Reset [ ] Disabled [ ] Highest threshold

[ ] Medium threshold
[ ] Lowest threshold

[ 1 Hardware Activation

[1Enabled

Watchdog Selection: [ ] Software Activation

Watchdog Reset on Halt: [ ] Disabled
Comments :
Supply Operating Range in the application: . ... ... ... . .. e
Notes
Date:
Signature:

Important note: Not all configurations are available.
Refer to Figure 108.0rdering information scheme.
Please contact the ST Sales Office nearest to you for any further information.

Please download the latest version of this option list from:
www.st.com
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15.4 ST7 APPLICATION NOTES
Table 27. ST7 Application Notes

IDENTIFICATION | DESCRIPTION

APPLICATION EXAMPLES

AN1658 SERIAL NUMBERING IMPLEMENTATION

AN1720 MANAGING THE READ-OUT PROTECTION IN FLASH MICROCONTROLLERS

AN1755 A HIGH RESOLUTION/PRECISION THERMOMETER USING ST7 AND NE555

AN1756 CHOOSING A DALI IMPLEMENTATION STRATEGY WITH ST7DALI

AN1812 A HIGH PRECISION, LOW COST, SINGLE SUPPLY ADC FOR POSITIVE AND NEGATIVE IN-

PUT VOLTAGES

EXAMPLE DRIVERS

AN 969 SCI COMMUNICATION BETWEEN ST7 AND PC

AN 970 SPI COMMUNICATION BETWEEN ST7 AND EEPROM

AN 971 [2C COMMUNICATION BETWEEN ST7 AND M24CXX EEPROM

AN 972 ST7 SOFTWARE SPI MASTER COMMUNICATION

AN 973 SCI SOFTWARE COMMUNICATION WITH A PC USING ST72251 16-BIT TIMER

AN 974 REAL TIME CLOCK WITH ST7 TIMER OUTPUT COMPARE

AN 976 DRIVING A BUZZER THROUGH ST7 TIMER PWM FUNCTION

AN 979 DRIVING AN ANALOG KEYBOARD WITH THE ST7 ADC

AN 980 ST7 KEYPAD DECODING TECHNIQUES, IMPLEMENTING WAKE-UP ON KEYSTROKE
AN1017 USING THE ST7 UNIVERSAL SERIAL BUS MICROCONTROLLER

AN1041 USING ST7 PWM SIGNAL TO GENERATE ANALOG OUTPUT (SINUSOID)

AN1042 ST7 ROUTINE FOR I2C SLAVE MODE MANAGEMENT

AN1044 MULTIPLE INTERRUPT SOURCES MANAGEMENT FOR ST7 MCUS

AN1045 ST7 S/W IMPLEMENTATION OF 12C BUS MASTER

AN1046 UART EMULATION SOFTWARE

AN1047 MANAGING RECEPTION ERRORS WITH THE ST7 SCI PERIPHERALS

AN1048 ST7 SOFTWARE LCD DRIVER

AN1078 PWM DUTY CYCLE SWITCH IMPLEMENTING TRUE 0% & 100% DUTY CYCLE
AN1082 DESCRIPTION OF THE ST72141 MOTOR CONTROL PERIPHERALS REGISTERS
AN1083 ST72141 BLDC MOTOR CONTROL SOFTWARE AND FLOWCHART EXAMPLE

AN1105 ST7 PCAN PERIPHERAL DRIVER

AN1129 PWM MANAGEMENT FOR BLDC MOTOR DRIVES USING THE ST72141

AN1130 AN INTRODUCTION TO SENSORLESS BRUSHLESS DC MOTOR DRIVE APPLICATIONS

WITH THE ST72141

AN1148 USING THE ST7263 FOR DESIGNING A USB MOUSE

AN1149 HANDLING SUSPEND MODE ON A USB MOUSE

AN1180 USING THE ST7263 KIT TO IMPLEMENT A USB GAME PAD

AN1276 BLDC MOTOR START ROUTINE FOR THE ST72141 MICROCONTROLLER

AN1321 USING THE ST72141 MOTOR CONTROL MCU IN SENSOR MODE

AN1325 USING THE ST7 USB LOW-SPEED FIRMWARE V4.X

AN1445 EMULATED 16-BIT SLAVE SPI

AN1475 DEVELOPING AN ST7265X MASS STORAGE APPLICATION

AN1504 STARTING A PWM SIGNAL DIRECTLY AT HIGH LEVEL USING THE ST7 16-BIT TIMER
AN1602 16-BIT TIMING OPERATIONS USING ST7262 OR ST7263B ST7 USB MCUS

AN1633 DEVICE FIRMWARE UPGRADE (DFU) IMPLEMENTATION IN ST7 NON-USB APPLICATIONS
AN1712 GENERATING A HIGH RESOLUTION SINEWAVE USING ST7 PWMART

AN1713 SMBUS SLAVE DRIVER FOR ST7 12C PERIPHERALS

AN1753 SOFTWARE UART USING 12-BIT ART
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