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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

RESET SEQUENCE MANAGER (Cont’d)

The RESET pin is an asynchronous signal which
plays a major role in EMS performance. In a noisy
environment, it is recommended to follow the
guidelines mentioned in the electrical characteris-
tics section.

7.5.3 External Power-On RESET

If the LVD is disabled by option byte, to start up the
microcontroller correctly, the user must ensure by
means of an external reset circuit that the reset
signal is held low until Vpp is over the minimum
level specified for the selected fogc frequency.

A proper reset signal for a slow rising Vpp supply
can generally be provided by an external RC net-
work connected to the RESET pin.

Figure 16. RESET Sequences

7.5.4 Internal Low Voltage Detector (LVD)
RESET

Two different RESET sequences caused by the in-
ternal LVD circuitry can be distinguished:

m Power-On RESET

= Voltage Drop RESET

The device RESET pin acts as an output that is

pulled low when Vpp<V|t, (rising edge) or
Vpp<Vt. (falling edge) as shown in Figure 16.

The LVD filters spikes on Vpp larger than tyypp) to
avoid parasitic resets.
7.5.5 Internal Watchdog RESET

The RESET sequence generated by a internal
Watchdog counter overflow is shown in Figure 16.

Starting from the Watchdog counter underflow, the
device RESET pin acts as an output that is pulled
low during at least t,,rsTL)out-

ViT4(LVD)
ViT.(LvD)

EXTERNAL WATCHDOG
RESET RESET
RUN ACTIVE RUN ACTIVH RUN
PHASE PHASH
I 1 1 1 I
1 1 1 1 !
1 1 1 | |
[ 1 1 | 1
vt 1 ' t [
th(RSTL)inl : | , W(RSTL)out
1 1 U
1 1
EXTERNAL ! ' _
RESET '
SOURCE :
1
RESET PIN . o
WATCHDOG '
RESET >

WATCHDOG UNDERFLOW —+

1 INTERNAL RESET (256 or 4096 Tcpy)
VECTOR FETCH

4
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ST7LITE3xF2

INTERRUPTS (Contd)

EXTERNAL INTERRUPT CONTROL REGISTER
(EICR)
Read/Write

Reset Value: 0000 0000 (00h)

7 0

EXTERNAL INTERRUPT SELECTION REGIS-
TER (EISR)

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

7 0

IS31 | 1IS30 | I1S21 | IS20 | 1IS11 | IS10 | ISO1 | IS00

ei31 | ei30 | ei21 | ei20 | ei11 | ei10 | ei01 | ei00

Bit 7:6 = 1S3[1:0] ei3 sensitivity
These bits define the interrupt sensitivity for ei3
(Port BO) according to Table 7.

Bit 5:4 = 1S2[1:0] ei2 sensitivity
These bits define the interrupt sensitivity for ei2
(Port B3) according to Table 7.

Bit 3:2 = IS1[1:0] ei? sensitivity
These bits define the interrupt sensitivity for eit
(Port A7) according to Table 7.

Bit 1:0 = IS0[1:0] ei0 sensitivity
These bits define the interrupt sensitivity for ei0
(Port AQ) according to Table 7.

Note: These 8 bits can be written only when the |
bit in the CC register is set.

Table 7. Interrupt Sensitivity Bits

ISx1 | ISx0 External Interrupt Sensitivity
0 0 Falling edge & low level
0 1 Rising edge only
1 0 Falling edge only
1 1 Rising and falling edge

4

Bit 7:6 = ei3[1:0] ei3 pin selection

These bits are written by software. They select the
Port B I/0 pin used for the ei3 external interrupt ac-
cording to the table below.

External Interrupt I/O pin selection

ei31 ei30 1/0 Pin
0 0 No interrupt *
0 1 PBO
1 0 PB1
1 1 PB2

* Reset State

Bit 5:4 = ei2[1:0] ei2 pin selection

These bits are written by software. They select the
Port B I/0 pin used for the ei2 external interrupt ac-
cording to the table below.

External Interrupt I/O pin selection

ei21 ei20 1/0 Pin
0 0 No interrupt *
0 1 PB3
1 0 PB5
1 1 PB6

* Reset State
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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 30. AWUFH Mode Flow-chart

ALT INSTRUCTION
(Active-Halt disabled)
AWUCSR.AWUEN=1)

ENABLE

1

WATCHDOG
RESET

WATCHDOG

DISABLE

A 4

AWURCOSC ON
MAIN OSC OFF
PERIPHERALS 2 OFF
CPU OFF
I[1:0] BITS 10

AWU RC OSC  OFF

MAIN OSC ON

PERIPHERALS OFF

CPU ON

| 1[1:0] BITS XX 49
v

256 CPU CLOCK
CYCLE DELAY

v
AWU RC OSC  OFF
MAIN OSC ON
PERIPHERALS ON
CPU ON
[1:0] BITS XX 49
v

FETCH RESET VECTOR
OR SERVICE INTERRUPT

4

Notes:

1. WDGHALT is an option bit. See option byte sec-
tion for more details.

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

3. Only an AWUFH interrupt and some specific in-
terrupts can exit the MCU from HALT mode (such
as external interrupt). 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 I[1:0] bits of the CC reg-
ister are set to the current software priority level of
the interrupt routine and recovered when the CC
register is popped.
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ST7LITE3xF2

DUAL 12-BIT AUTORELOAD TIMER 3 (Cont’d)
Figure 37. PWM Function

4095] . -

DUTY CYCLE . .

REGISTER
(DCRx)

COUNTER

AUTO-RELOAD
REGISTER
(ATR) 7

000

WITH OE=1
AND OPx=0

WITH OE=1
AND OPx=1

PWMx OUTPUT

Figure 38. PWM Signal from 0% to 100% Duty Cycle

coonen (1 [

o ATR= FFDh ~
1 1 1

1 1 1 1 1
COUNTER FFDh X FFEh X FFFh X FFDh >< FFEh >< FFFh X FFDh X FFEh >

1 1 1 1 1 1 1
|_ ~— - 1 1 1 1 1 1 1
2 é DCRx=000h . . . ' ' ' '
l_ D o T T T T T T T
2 [ - 1 1 1 1 1 1 1

O x

© =& | DCRx=FFDh ' ' ' ' ' - '
E I o T T T T T T T
; = = - I ]
& = < | pCRx=FFEh I | [ [ -

1 ) T 1 T T 1
'5 g -1 1 1 1 1 1 1 1
& S -~ L L L 1 | | 1
:) 8 >IL 1 1 1 1 1 1 1
0 2 & | DCRx=000h \ . . . ; ' :
< o
E I D 1 1 1 1 1 1 1
g [ b4 1 1 1 1 1 1 1
o ; << 1 1 1 I I I 1

4
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ST7LITE3xF2

DUAL 12-BIT AUTORELOAD TIMER 3 (Cont'd)
11.2.5 Interrupts

Enable | Exit Exit Exit
Interrup)t Event Control | from | from from
Event ! Flag ) ACTIVE

Bit WAIT | HALT -HALT
Overflow | ey | OVIET | Yes | No | Yes?
Event
AT3IC ICF ICIE Yes No No
Event

CMP Event| CMPFx | CMPIE | Yes No No

Note 1: The CMP and AT3 IC events are connect- the ATCSR register and the interrupt mask in the
ed to the same interrupt vector. CC register is reset (RIM instruction).

The OVF event is mapped on a separate vector . i _ — -
(See |nterrupts Chapter). Note 2: Only if CKO=1 and CK1=0 (fCOUNTER

- . L . f
They generate an interrupt if the enable bit is set in LTIMER)

66/173
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ST7LITE3xF2

LITE TIMER (Cont'd)
11.3.3 Functional Description
11.3.3.1 Timebase Counter 1

The 8-bit value of Counter 1 cannot be read or
written by software. After an MCU reset, it starts
incrementing from O at a frequency of fogc/32. An
overflow event occurs when the counter rolls over
from F9h to 00N. If fogc = 8 MHz, then the time pe-
riod between two counter overflow events is 1 ms.
This period can be doubled by setting the TB bit in
the LTCSR1 register.

When Counter 1 overflows, the TB1F bit is set by
hardware and an interrupt request is generated if
the TB1IE bit is set. The TB1F bit is cleared by
software reading the LTCSR1 register.

11.3.3.2 Timebase Counter 2

Counter 2 is an 8-bit autoreload upcounter. It can
be read by accessing the LTCNTR register. After
an MCU reset, it increments at a frequency of
fosc/32 starting from the value stored in the
LTARR register. A counter overflow event occurs
when the counter rolls over from FFh to the

Figure 47. Input Capture Timing Diagram.

LTARR reload value. Software can write a new
value at anytime in the LTARR register, this value
will be automatically loaded in the counter when
the next overflow occurs.

When Counter 2 overflows, the TB2F bit in the
LTCSR2 register is set by hardware and an inter-
rupt request is generated if the TB2IE bit is set.
The TB2F bit is cleared by software reading the
LTCSR2 register.

11.3.3.3 Input Capture

The 8-bit input capture register is used to latch the
free-running upcounter (Counter 1) 1 after a rising
or falling edge is detected on the LTIC pin. When
an input capture occurs, the ICF bit is set and the
LTICR register contains the value of Counter 1. An
interrupt is generated if the ICIE bit is set. The ICF
bit is cleared by reading the LTICR register.

The LTICR is a read-only register and always con-
tains the data from the last input capture. Input
capture is inhibited if the ICF bit is set.

« 4ps '
(@‘ 8MHz fOS‘C)
)

fCPU|‘||‘|[‘||‘||‘||‘|[‘|[‘|[‘|[‘||‘||‘||‘|]‘|[‘||‘||‘||‘||‘||‘|[‘||‘||‘||‘|ﬂ[‘|[‘|'|‘||‘||‘|[‘|[‘|

CLEARED

fOSC/32|A|+|A:|*|+|’+\|§’+‘

BY S/W

8-bit COUNTER 1

READING
LTIC REGISTER

. - ' : : : :
oth X ozn X osn X osn X osh X oen X o7h )

LTIC PIN /

ICF FLAG

1

{*ﬁ

LTICR REGISTER xxh ><

04h X 07h

74/173

4




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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ST7LITE3xF2

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

11.5.9.4 LIN Error Detection
LIN Header Error Flag

The LIN Header Error Flag indicates that an invalid
LIN Header has been detected.

When a LIN Header Error occurs:
— The LHE flag is set

— Aninterrupt is generated if the RIE bit is set and
the I[1:0] bits are cleared in the CCR register.

If autosynchronization is enabled (LASE bit = 1),
this can mean that the LIN Synch Field is corrupt-
ed, and that the SCl is in a blocked state (LSF bit is
set). The only way to recover is to reset the LSF bit
and then to clear the LHE bit.

— The LHE bit is reset by an access to the SCISR
register followed by a read of the SCIDR register.

LHE/OVR Error Conditions

When Auto Resynchronization is disabled (LASE
bit = 0), the LHE flag detects:

— That the received LIN Synch Field is not equal to
55h.

— That an overrun occurred (as in standard SCI
mode)

— Furthermore, if LHDM is set it also detects that a
LIN Header Reception Timeout occurred (only if
LHDM is set).

When the LIN auto-resynchronization is enabled
(LASE bit = 1), the LHE flag detects:

— That the deviation error on the Synch Field is
outside the LIN specification which allows up to
+/-15.5% of period deviation between the slave
and master oscillators.

— A LIN Header Reception Timeout occurred.
If THEADER > THEADER MAX then the LHE flag is
set. Refer to Figure 60. (only if LHDM is set to 1)

— An overflow during the Synch Field Measure-
ment, which leads to an overflow of the divider
registers. If LHE is set due to this error then the
SCI goes into a blocked state (LSF bit is set).

— That an overrun occurred on Fields other than
the Synch Field (as in standard SCI mode)

Deviation Error on the Synch Field

The deviation error is checking by comparing the
current baud rate (relative to the slave oscillator)
with the received LIN Synch Field (relative to the
master oscillator). Two checks are performed in
parallel:

— The first check is based on a measurement be-
tween the first falling edge and the last falling

(574

edge of the Synch Field. Let us refer to this peri-
od deviation as D:

If the LHE flag is set, it means that:
D > 15.625%

If LHE flag is not set, it means that:
D < 16.40625%

If 15.625% < D < 16.40625%, then the flag can
be either set or reset depending on the dephas-
ing between the signal on the RDI line and the
CPU clock.

— The second check is based on the measurement
of each bit time between both edges of the Synch
Field: this checks that each of these bit times is
large enough compared to the bit time of the cur-
rent baud rate.

When LHE is set due to this error then the SCI
goes into a blocked state (LSF bit is set).

LIN Header Time-out Error

When the LIN Identifier Field Detection Method is
used (by configuring LHDM to 1) or when LIN
auto-resynchronization is enabled (LASE bit = 1),
the LINSCI automatically  monitors the
THEADER MAX condition given by the LIN protocol.

If the entire Header (up to and including the STOP
bit of the LIN Identifier Field) is not received within
the maximum time limit of 57 bit times then a LIN
Header Error is signalled and the LHE bit is set in
the SCISR register.

Figure 60. LIN Header Reception Timeout

ST nhnh

' LINSynch ' LIN Synch : Identifier
! Break . Field v Field :
< : >,
| " THEADER -

The time-out counter is enabled at each break de-
tection. It is stopped in the following conditions:

- A LIN Identifier Field has been received

- An LHE error occurred (other than a timeout er-
ror).

- A software reset of LSF bit (transition from high to
low) occurred during the analysis of the LIN Synch
Field or

If LHE bit is set due to this error during the LIN
Synchr Field (if LASE bit = 1) then the SCI goes
into a blocked state (LSF bit is set).

109/173




ST7LITE3xF2

LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Master/Slave) (Cont'd)
Table 21. LINSCI1 Register Map and Reset Values

Addr. Register Name 7 6 5 4 3 2 1 0
(Hex.)
40 SCISR TDRE TC RDRF IDLE | OR/LHE NF FE PE
Reset Value 1 1 0 0 0 0 0 0
41 SCIDR DR7 DR6 DR5 DR4 DR3 DR2 DR1 DRO
Reset Value - - - - - - - -
SCIBRR SCP1 SCPO SCT2 SCTH SCTO SCR2 SCR1 SCRO
42 LPR (LIN Slave Mode) LPR7 LPR6 LPR5 LPR4 LPR3 LPR2 LPR1 LPRO
Reset Value 0 0 0 0 0 0 0 0
43 SCICR1 R8 T8 SCID M WAKE PCE PS PIE
Reset Value X 0 0 0 0 0 0 0
44 SCICR2 TIE TCIE RIE ILIE TE RE RWU SBK
Reset Value 0 0 0 0 0 0 0 0
45 SCICR3 NP LINE LSLV LASE LHDM LHIE LHDF LSF
Reset Value 0 0 0 0 0 0 0 0
SCIERPR ERPR7 | ERPR6 | ERPR5 | ERPR4 | ERPR3 | ERPR2 | ERPR1 | ERPRO
46 LHLR (LIN Slave Mode) LHL7 LHL6 LHL5 LHL4 LHL3 LHL2 LHLA LHLO
Reset Value 0 0 0 0 0 0 0 0
SCITPR ETPR7 | ETPR6 | ETPR5 | ETPR4 | ETPR3 | ETPR2 | ETPR1 | ETPRO
47 LPFR (LIN Slave Mode) LDUM 0 0 0 LPFR3 | LPFR2 | LPFR1 | LPFRO
Reset Value 0 0 0 0 0 0 0 0
120/173 ﬁ




ST7LITE3xF2

10-BIT A/D CONVERTER (ADC) (Cont'd)
11.6.3.2 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 (V) 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 (Van) is lower than Vggp (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.

Ran 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.

11.6.3.3 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 CS[2:0] bits to assign the analog

channel to convert.

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 bit.

122/173

To read the 10 bits, perform the following steps:

1. Poll 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.

11.6.3.4 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.

11.6.4 Low Power Modes

The A/D converter may be disabled by resetting
the ADON bit. This feature allows reduced power
consumption when no conversion is needed 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
Converter requires a stabilization time
tstag (see Electrical Characteristics)
before accurate conversions can be
performed.

HALT

11.6.5 Interrupts
None.

4




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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13 ELECTRICAL CHARACTERISTICS

13.1 PARAMETER CONDITIONS

Unless otherwise specified, all voltages are re-
ferred to Vggs.

13.1.1 Minimum and Maximum values

Unless otherwise specified the minimum and max-
imum values are guaranteed in the worst condi-
tions of ambient temperature, supply voltage and
frequencies by tests in production on 100% of the
devices with an ambient temperature at Tp=25°C
and Tp=Tamax (given by the selected temperature
range).

Data based on characterization results, design
simulation and/or technology characteristics are
indicated in the table footnotes and are not tested
in production. Based on characterization, the min-
imum and maximum values refer to sample tests
and represent the mean value plus or minus three
times the standard deviation (mean+3X).

13.1.2 Typical values

Unless otherwise specified, typical data are based
on Ta=25°C, Vpp=5V (for the 4.5V<Vpp<5.5V
voltage range) and Vpp=3.3V (for the 3V<Vpp<4V
voltage range). They are given only as design
guidelines and are not tested.

13.1.3 Typical curves

Unless otherwise specified, all typical curves are
given only as design guidelines and are not tested.

13.1.4 Loading capacitor
The loading conditions used for pin parameter
measurement are shown in Figure 67.

Figure 67. Pin loading conditions

7[] ST7PIN

4

13.1.5 Pin input voltage

The input voltage measurement on a pin of the de-
vice is described in Figure 68.

Figure 68. Pin input voltage

[] ST7PIN
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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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13.4 SUPPLY CURRENT CHARACTERISTICS

The following current consumption specified for vice consumption, the two current values must be
the ST7 functional operating modes over tempera- added (except for HALT mode for which the clock
ture range does not take into account the clock is stopped).

source current consumption. To get the total de-

13.4.1 Supply Current
Ta = -40 to +125°C unless otherwise specified

Symbol Parameter Conditions Typ Max | Unit
fcpu=8MHz 1), -40°C<T,<+85°C 5 9
fopu=8MHz 1), -40°C<Tp<+125°C 10
fopu=4MHz , -40°C<T 7<+85°C
Supply current in RUN mode CPY z ASY 2.6 5.6
fCPU=4MHZ y '40°CSTA§+125°C
fcpu=1 MHz y -40°CSTAS+85°C 0.8 55
fopu=1MHz , -40°C<Tp<+125°C ' ' A
fopu=8MHz 2) , -40°C<T 5<+85°C 4
Supply current in WAIT mode CPU z 2 - ATY - 2.4
> fCPU=8MHZ , -40 CSTAS+125 C 4.5
i _ 3) S °
fopu=250kHz ¥) , -40°C<T<+85°C 1.1
Supply current in SLOW mode 1 | CPY ) AST 0.7
o | fopy=250kHz ¥, -40°C<Tp<+125°C 15
> | fopy=250kHz %), -40°C<T,<+85°C 1
Supply current in SLOW WAIT mode CPY 7y AST 0.6
fcpu=250kHZ ,'40°CSTAS+125°C 1.4
-40°C<T<+85°C 10
Suppl tin HALT mode® A 0.5
upply currentin mode -40°C<Tp<+125°C 20 A
il
-40°C<T<+85°C 50
i 6)7) A
Supply current in AWUFH mode T40°C<T <+ 125°C 20 300
| Supply current in ACTIVE HALT mode “40°C<Tp<+85°C 0.7 1 mA
bb PPy -40°C<Tp<+125°C '
fopy=8MHz 1), -40°C<T 5<+85°C 4.0 7
, fopy=8MHz 1), -40°C<T,<+125°C 4.0 11
Suppl t in RUN mod
upply current in mode —TyTTE T 17
fcpu=1MHZ 0.5 2.2
, fopu=8MHz 2), -40°C<T 5<+85°C 1.5 3.1
Suppl t in WAIT mod A
tpply currentin mode fopu=8MHz 2), -40°C<Tp<+125°C 1.5 a5 |
fopu=250kHz 3, -40°C<T 5<+85°C 0.2 0.6
Supply current in SLOW mode 3 CPY 3 ASY
o | fopu=250kHz 9, -40°C<T p<+125°C 0.2 15
I _ Z) S °
X a prU—250kHZ ,'40 CSTA§+85 C 0.1 0.5
Supply current in SLOW WAIT mode o
upply current! > [Topu=250kHz ¥, -40°C<Tp<+125°C | 01 | 14
-40°C<T<+85°C 0.1 1
Suppl tin HALT mode® A
upply currentin mode -40°C<Tp<+125°C 0.1 10 A
il
-40°C<T<+85°C 9.6 11
Suppl tin AWUFH mode 6)7) A
upply currentin mode -40°C<Tp<+125°C 9.6 300
Supply current in ACTIVE HALT mode 40°C<T<+857C 05 0 | A
PPy -40°C<TA<+125°C 0.5 100

Notes:

1. CPU running with memory access, all I/O pins in input mode with a static value at Vpp or Vgg (no load), all peripherals
in reset state; clock input (CLKIN) driven by external square wave, LVD disabled.

2. All /O pins in input mode with a static value at Vpp or Vgg (no load), all peripherals in reset state; clock input (CLKIN)
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14 PACKAGE CHARACTERISTICS

14.1 PACKAGE MECHANICAL DATA

In order to meet environmental requirements, ST
offers these devices in ECOPACK® packages.
These packages have a Lead-free second level in-
terconnect. The category of second Level Inter-
connect is marked on the package and on the in-
ner box label, in compliance with JEDEC Standard

Figure 105. 20-Lead Very thin Fine pitch Quad Flat No-Lead Package

JESD97. The maximum ratings related to solder-
ing conditions are also marked on the inner box la-

bel.

ECOPACK is an ST trademark. ECOPACK speci-
fications are available at: www.st.com.

SEATING

D PLANE
. PIN 41 1D <]
R=0.20 43
20
—L 1
- L
) RS
C [}
o~
14 b + -
) -
) - .
ANINAEE -
A
b A%
D2 A
S BOTTOM VIEW
> ad [

mm inches?
Dim.
Min | Typ | Max [ Min | Typ | Max

A 0.80 | 0.85 | 0.90 (0.0315|0.0335|0.0354
A1 | 0.00 | 0.02 | 0.05 0.0008|0.0020
A3 0.02 0.0008

b 0.25 | 0.30 | 0.35 (0.0098|0.0118|0.0138
D 5.00 0.1969

D2 |[3.10|3.25| 3.35|0.1220|0.1280(0.1319

E 6.00 0.2362

E2 |4.10|4.25|4.35|0.1614(0.1673|0.1713

e 0.80 0.0315

L 0.45 | 0.50 | 0.55 [0.0177|0.0197|0.0217
ddd 0.08 0.0031

Number of Pins

N 20
ote 1. Values in inches are converied from mm

and rounded to 4 decimal digits.

Figure 106. 20-Pin Plastic Small Outline Package, 300-mil Width

h x 45x

B e

QOO0ononaor i

O

. le‘
T - PR e | W

Dim. mm inches?
Min | Typ | Max | Min | Typ | Max
A | 235 2.65 [0.0925 0.1043
A1 | 0.10 0.30 (0.0039 0.0118
B |0.33 0.51 (0.0130 0.0201
C |(0.23 0.32 (0.0091 0.0126
D [(12.60 13.00|0.4961 0.5118
E |7.40 7.60 [0.2913 0.2992
e 1.27 0.0500
H [10.00 10.65(0.3937 0.4193
h |0.25 0.75 (0.0098 0.0295
o 0° 8° 0° 8°
L |0.40 1.27 |10.0157 0.0500
Number of Pins
N 20
ofe 1. Values In inches are converted from mm

and rounded to 4 decimal digits.

4
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15 DEVICE CONFIGURATION

Each device is available for production in user pro-
grammable versions (FLASH) as well as in factory
coded versions (ROM/FASTROM).

ST7PLITE3 devices are Factory Advanced Serv-
ice Technique ROM (FASTROM) versions: they
are factory programmed FLASH devices.

15.1 FLASH OPTION BYTES

The two option bytes allow the hardware configu-
ration of the microcontroller to be selected.

OPTION BYTE 0

OPT7 = AWUCK Auto Wake Up Clock Selection
0: 32-KHz Oscillator (VLP) selected as AWU clock

.1: AWU RC Oscillator selected as AWU clock.

Note: If this bit is reset, internal RC oscillator must
be selected (Option OSC=0).

OPT6:4 = OSCRANGE[2:0] Oscillator Range
When the internal RC oscillator is not selected
(Option OSC=1), these option bits select the range
of the resonator oscillator current source or the ex-
ternal clock source.

OSCRANGE

2 1

LP 1~2MHz 0 0
Typ. MP | 2~4MHz 0 0 1
:;enqg“eecv‘i’% MS | 4~8MHz | © 1 0
Resonator HS | 8~16MHz 0 1 1
VLP | 32.768kHz 1 0 0
External Clock on OSC1 1 0 1
Reserved 1 1 0
External Clock on PB4 1 1 1

Notes:

1. OSCRANGE[2:0] has no effect when AWUCK
option is set to 0. In this case, the VLP oscillator
range is automatically selected as AWU clock.

2. When the internal RC oscillator is selected, the
OSCRANGE option bits must be kept at their de-
fault value to select the 256 clock cycle delay (see
section 7.5 on page 27)

4

ST7FLITES devices are shipped to customers with
a default program memory content (FFh), while
FASTROM factory coded parts contain the code
supplied by the customer. This implies that FLASH
devices have to be configured by the customer us-
ing the Option Bytes.

OPT 3:2 = SECJ[1:0] Sector 0 size definition
These option bits indicate the size of sector 0 ac-
cording to the following table.

Sector 0 Size SEC1 SECO
0.5k 0 0
1k 0 1
2 1 0
4k 1 1

OPT1 = FMP_R Read-out protection

Readout protection, when selected provides a pro-
tection against program memory content extrac-
tion and against write access to Flash memory.
Erasing the option bytes when the FMP_R option
is selected will cause the whole memory to be
erased first and the device can be reprogrammed.
Refer to the ST7 Flash Programming Reference
Manual and section 4.5 on page 14 for more de-
tails

0: Read-out protection off

1: Read-out protection on

OPT 0 = FMP_W FLASH write protection

This option indicates if the FLASH program mem-
ory is write protected.

Warning: When this option is selected, the pro-
gram memory (and the option bit itself) can never
be erased or programmed again.

0: Write protection off

1: Write protection on

The option bytes have no address in the memory
map and can be accessed only in programming
mode (for example using a standard ST7 program-
ming tool). The default content of the FLASH is
fixed to FFh.
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15.3 DEVELOPMENT TOOLS

Development tools for the ST7 microcontrollers in-
clude a complete range of hardware systems and
software tools from STMicroelectronics and third-
party tool suppliers. The range of tools includes
solutions to help you evaluate microcontroller pe-
ripherals, develop and debug your application, and
program your microcontrollers.

15.3.1 Starter kits

ST offers complete, affordable starter kits. Starter
kits are complete, affordable hardware/software
tool packages that include features and samples
to help you quickly start developing your applica-
tion.

15.3.2 Development and Debugging Tools

Application development for ST7 is supported by
fully optimizing C Compilers and the ST7 Assem-
bler-Linker toolchain, which are all seamlessly in-
tegrated in the ST7 integrated development envi-
ronments in order to facilitate the debugging and
fine-tuning of your application. The Cosmic C
Compiler is available in a free version that outputs
up to 16 Kbytes of code.

The range of hardware tools includes full-featured
ST7-EMU3 series emulators, cost effective ST7-
DVP3 series emulators and the low-cost RLink
in-circuit debugger/programmer. These tools are
supported by the ST7 Toolset from STMicroelec-
tronics, which includes the STVD7 integrated de-
velopment environment (IDE) with high-level lan-

guage debugger, editor, project manager and inte-
grated programming interface.

15.3.3 Programming Tools

During the development cycle, the ST7-DVP3 and
ST7-EMUS3 series emulators and the RLink pro-
vide in-circuit programming capability for program-
ming the Flash microcontroller on your application
board.

ST also provides dedicated a low-cost dedicated
in-circuit programmer, the ST7-STICK, as well as
ST7 Socket Boards which provide all the sockets
required for programming any of the devices in a
specific ST7 sub-family on a platform that can be
used with any tool with in-circuit programming ca-
pability for ST7.

For production programming of ST7 devices, ST’s
third-party tool partners also provide a complete
range of gang and automated programming solu-
tions, which are ready to integrate into your pro-
duction environment.

15.3.4 Order Codes for Development and
Programming Tools

Table 26 below lists the ordering codes for the
ST7LITE3 development and programming tools.
For additional ordering codes for spare parts and
accessories, refer to the online product selector at
www.st.com.

15.3.5 Order codes for ST7LITE3 development tools

Table 26. Development tool order codes for the ST7LITE3 family

In-circuit Debugger, RLink Series") Emulator Programming Tool
Supported
Przzucts Starter Kit without | Starter Kit with DVP Series | EMU Series In-circuit Bs;rsc;)sc::ﬁti
Demo Board Demo Board Programmer EPBs
ggitgggg STX-RLINK2 STFLITE- ST7MDT10- | STZMDT10- | STX-RLINK ST7SB10-
ST7FLITE39 SK/RAIS?) DVP3% EMU3  |ST7-STICK®®) 123%)
Notes:

1. Available from ST or from Raisonance, www.raisonance.com

2. USB connection to PC

3. Add suffix /EU, /UK or /US for the power supply for your region
4. Includes connection kit for DIP16/SO16 only. See “How to order an EMU or DVP” in ST product and tool selection guide

for connection kit ordering information
5. Parallel port connection to PC

4

165/173




