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If both the RC oscillator and the PLL are disabled,
fosc is driven by the external clock.

Figure 12. PLL Output Frequency Timing
Diagram
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When the PLL is started, after reset or wakeup
from Halt mode or AWUFH mode, it outputs the
clock after a delay of tSTARTUP'

When the PLL output signal reaches the operating
frequency, the LOCKED bit in the SICSCR register
is set. Full PLL accuracy (ACCp| | ) is reached after
a stabilization time of tgrag (see Figure 12 and
13.3.4Internal RC Oscillator and PLL)

Refer to section 7.6.4 on page 34 for a description
of the LOCKED bit in the SICSR register.
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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/0 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)

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 34
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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Figure 13. Clock Management Block Diagram
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SYSTEM INTEGRITY MANAGEMENT (Cont’d)
7.6.3 Low Power Modes

Mode Description

No effect on Sl. AVD interrupts cause the

WAIT device to exit from Wait mode.
The SICSR register is frozen.
HALT The AVD becomes inactive and the AVD in-

terrupt cannot be used to exit from Halt
mode.

7.6.3.1 Interrupts

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

4

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

Event Enable | Exit Exit
Interrupt Event Fla Control| from | from
9 | Bit | wait | Halt
AVD event AVDF | AVDIE | Yes No
33/173
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WATCHDOG TIMER (Cont’d)

The application program must write in the CR reg-
ister at regular intervals during normal operation to
prevent an MCU reset. This downcounter is free-
running: it counts down even if the watchdog is
disabled. The value to be stored in the CR register
must be between FFh and COh (see Table 14
.Watchdog Timing):

— The WDGA bit is set (watchdog enabled)

— The T6 bit is set to prevent generating an imme-
diate reset

— The T[5:0] bits contain the number of increments
which represents the time delay before the
watchdog produces a reset.

Following a reset, the watchdog is disabled. Once
activated it cannot be disabled, except by a reset.

The T6 bit can be used to generate a software re-
set (the WDGA bit is set and the T6 bit is cleared).

If the watchdog is activated, the HALT instruction
will generate a Reset.

4

Table 14.Watchdog Timing

fCPU = 8MHz
WDG .
min max
Counter [ms] [ms]
Code
COh 1 2
FFh 127 128

Notes: The timing variation shown in Table 14 is
due to the unknown status of the prescaler when
writing to the CR register.

11.1.4 Hardware Watchdog Option

If Hardware Watchdog is selected by option byte,
the watchdog is always active and the WDGA bit in
the CR is not used.

Refer to the Option Byte description in section
15.1 on page 161.

11.1.4.1 Using Halt Mode with the WDG
(WDGHALT option)

If Halt mode with Watchdog is enabled by option
byte (No watchdog reset on HALT instruction), it is
recommended before executing the HALT instruc-
tion to refresh the WDG counter, to avoid an unex-
pected WDG reset immediately after waking up
the microcontroller.
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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.
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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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DUAL 12-BIT AUTORELOAD TIMER 3 (Cont’d)
Dead Time Generation

A dead time can be inserted between PWMO and
PWM1 using the DTGR register. This is required
for half-bridge driving where PWM signals must
not be overlapped. The non-overlapping PWMO0/
PWM?1 signals are generated through a program-
mable dead time by setting the DTE bit.

Dead time value = DT[6:0] x Tcounter1

DTGRJ[7:0] is buffered inside so as to avoid de-
forming the current PWM cycle. The DTGR effect
will take place only after an overflow.

Figure 39. Dead Time Generation

Notes:

1. Dead time is generated only when DTE=1 and
DT[6:0] = 0. If DTE is set and DT[6:0]=0, PWM out-
put signals will be at their reset state.

2. Half Bridge driving is possible only if polarities of
PWMO and PWM1 are not inverted, i.e. if OP0 and
OP1 are not set. If polarity is inverted, overlapping
PWMO/PWM1 signals will be generated.

Tcounter1
<+“—>
( |
CK_CNTR1 -
((
)
CNTR1 X X DCRO xDCROH x (( >< OVF >< ATR1 >< >< ><
oD
counter = DCRO
= PWM 0 4)
=
o counter = DCR1
| PWM 1
Tt
_| PwMoO 4+—>
= <4+“—>
o Tat
PWM 1
Tgt = DT[6:0] x Tcounter1

In the above example, when the DTE bit is set:

— PWM goes low at DCRO match and goes high at
ATR1+Tdt

— PWM1 goes high at DCRO+Tdt and goes low at
ATR match.
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With this programmable delay (Tdt), the PWMO
and PWM1 signals which are generated are not
overlapped.
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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.
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LTIC PIN /

ICF FLAG

1
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LTICR REGISTER xxh ><
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LITE TIMER (Cont'd)
11.3.4 Low Power Modes

Mode Description
No effect on Lite timer
SLOW (this peripheral is driven directly
by fosc/32)
WAIT No effect on Lite timer
ACTIVE-HALT | No effect on Lite timer
HALT Lite timer stops counting

11.3.5 Interrupts

. Exit .
Interrupt | Event gnablel fEx't from fEx't
Event Flag ontrol| from Active | oM
Bit Wait Halt
Halt

Timebase 1
Event TB1F | TB1IE | Yes Yes No
Timebase 2| rpor | 1RoE | Yes | No | No

Event

IC Event ICF ICIE Yes No No

Note: The TBxF and ICF interrupt events are con-
nected to separate interrupt vectors (see Inter-
rupts chapter).

They generate an interrupt if the enable bit is set in
the LTCSR1 or LTCSR2 register and the interrupt
mask in the CC register is reset (RIM instruction).

4

11.3.6 Register Description
LITE TIMER CONTROL/STATUS REGISTER 2

(LTCSR2)

Read / Write

Reset Value: 0x00 0000 (x0h)
7 0
0 0 0 0 0 0 |TB2IE | TB2F

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

Bit 1 = TB2IE Timebase 2 Interrupt enable.
This bit is set and cleared by software.

0: Timebase (TB2) interrupt disabled

1: Timebase (TB2) interrupt enabled

Bit 0 = TB2F Timebase 2 Interrupt Flag.

This bit is set by hardware and cleared by software
reading the LTCSR2 register. Writing to this bit
has no effect.

0: No Counter 2 overflow

1: A Counter 2 overflow has occurred

LITE TIMER AUTORELOAD REGISTER
(LTARR)

Read / Write

Reset Value: 0000 0000 (00h)

7 0

AR7 | AR7 | AR7 | AR7 | AR3 | AR2 | ARt1 ARO

Bits 7:0 = AR[7:0] Counter 2 Reload Value.
These bits register is read/write by software. The
LTARR value is automatically loaded into Counter
2 (LTCNTR) when an overflow occurs.
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SERIAL PERIPHERAL INTERFACE (cont’d)
11.4.3.1 Functional Description

A basic example of interconnections between a
single master and a single slave is illustrated in
Figure 49.

The MOSI pins are connected together and the
MISO pins are connected together. In this way
data is transferred serially between master and
slave (most significant bit first).

The communication is always initiated by the mas-
ter. When the master device transmits data to a
slave device via MOSI pin, the slave device re-
sponds by sending data to the master device via

Figure 49. Single Master/ Single Slave Application

the MISO pin. This implies full duplex communica-
tion with both data out and data in synchronized
with the same clock signal (which is provided by
the master device via the SCK pin).

To use a single data line, the MISO and MOSI pins
must be connected at each node (in this case only
simplex communication is possible).

Four possible data/clock timing relationships may
be chosen (see Figure 52 on page 83) but master
and slave must be programmed with the same tim-
ing mode.

MASTER SLAVE
MSBit ¢—— LSBit MSBit ¢——— LSBit
8-bit SHIFT REGISTER  |[4——{ 11o0 MISO -, 8-bit SHIFT REGISTER
T .
DMOSI Mos|[]
SPI
CLOCK ASCK e an
GENERATOR _ _
SS SS

k__;/ by software

\, Not used if SS is managed
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11.5 LINSCI SERIAL COMMUNICATION INTERFACE (LIN MASTER/SLAVE)

11.5.1 Introduction

The Serial Communications Interface (SCI) offers
a flexible means of full-duplex data exchange with
external equipment requiring an industry standard
NRZ asynchronous serial data format. The SCI of-
fers a very wide range of baud rates using two
baud rate generator systems.

The LIN-dedicated features support the LIN (Local
Interconnect Network) protocol for both master
and slave nodes.

This chapter is divided into SCI Mode and LIN
mode sections. For information on general SCI
communications, refer to the SCI mode section.
For LIN applications, refer to both the SCI mode
and LIN mode sections.

11.5.2 SCI Features
m Full duplex, asynchronous communications
m NRZ standard format (Mark/Space)

m Independently programmable transmit and
receive baud rates up to 500K baud

m Programmable data word length (8 or 9 bits)

m Receive buffer full, Transmit buffer empty and
End of Transmission flags

m 2 receiver wake-up modes:
— Address bit (MSB)
— Idle line
m Muting function for multiprocessor configurations

m Separate enable bits for Transmitter and
Receiver

m Overrun, Noise and Frame error detection

90/173

m 6 interrupt sources

— Transmit data register empty

— Transmission complete

— Receive data register full

— Idle line received

— Overrun error

— Parity interrupt
m Parity control:

— Transmits parity bit

— Checks parity of received data byte
m Reduced power consumption mode
11.5.3 LIN Features
— LIN Master

— 13-bit LIN Synch Break generation
— LIN Slave

— Automatic Header Handling

— Automatic baud rate resynchronization based
on recognition and measurement of the LIN
Synch Field (for LIN slave nodes)

— Automatic baud rate adjustment (at CPU fre-
quency precision)

— 11-bit LIN Synch Break detection capability

— LIN Parity check on the LIN Identifier Field
(only in reception)

— LIN Error management
— LIN Header Timeout
— Hot plugging support

4
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LINSCI™ SERIAL COMMUNICATION INTERFACE (SCI Mode) (cont’d)

11.5.5.3 Receiver

The SCI can receive data words of either 8 or 9
bits. When the M bit is set, word length is 9 bits
and the MSB is stored in the R8 bit in the SCICR1
register.

Character reception

During a SCI reception, data shifts in least signifi-
cant bit first through the RDI pin. In this mode, the
SCIDR register consists or a buffer (RDR) be-
tween the internal bus and the received 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 SCIERPR registers.

— Set the RE bit, this enables the receiver which
begins searching for a start bit.

When a character is received:

— The RDRF bit is set. It indicates that the content
of the shift register is transferred to the RDR.

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

— The error flags can be set if a frame error, noise
or an overrun error has been detected during re-
ception.

Clearing the RDRF bit is performed by the following
software sequence done by:

1. An access to the SCISR register
2. A read to the SCIDR register.

The RDRF bit must be cleared before the end of the
reception of the next character to avoid an overrun
error.

Idle Line

When an idle line is detected, there is the same
procedure as a data received character plus an in-
terrupt if the ILIE bit is set and the I[I1:0] bits are
cleared in the CCR register.

Overrun Error

An overrun error occurs when a character is re-
ceived when RDRF has not been reset. Data can
not be transferred from the shift register to the
TDR register as long as the RDRF bit is not
cleared.

When an overrun error occurs:

4

— The OR bit is set.
— The RDR content will not be lost.
— The shift register will be overwritten.

— An interrupt is generated if the RIE bit is set and
the I[I1:0] bits are cleared in the CCR register.

The OR bit is reset by an access to the SCISR reg-
ister followed by a SCIDR register read operation.

Noise Error

Oversampling techniques are used for data recov-
ery by discriminating between valid incoming data
and noise.

When noise is detected in a character:

— The NF bit is set at the rising edge of the RDRF
bit.

— Data is transferred from the Shift register to the
SCIDR register.

— No interrupt is generated. However this bit rises
at the same time as the RDRF bit which itself
generates an interrupt.

The NF bit is reset by a SCISR register read oper-
ation followed by a SCIDR register read operation.

Framing Error
A framing error is detected when:

— The stop bit is not recognized on reception at the
expected time, following either a desynchroniza-
tion or excessive noise.

— A break is received.
When the framing error is detected:
— the FE bit is set by hardware

— Data is transferred from the Shift register to the
SCIDR register.

— No interrupt is generated. However this bit rises
at the same time as the RDRF bit which itself
generates an interrupt.

The FE bit is reset by a SCISR register read oper-
ation followed by a SCIDR register read operation.

Break Character

— When a break character is received, the SCI
handles it as a framing error. To differentiate a
break character from a framing error, it is neces-
sary to read the SCIDR. If the received value is
00h, it is a break character. Otherwise it is a
framing error.
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont’d)

11.5.9.9 Error due to LIN Synch measurement

The LIN Synch Field is measured over eight bit
times.

This measurement is performed using a counter
clocked by the CPU clock. The edge detections
are performed using the CPU clock cycle.

This leads to a precision of 2 CPU clock cycles for

the measurement which lasts 16*8*LDIV clock cy-
cles.

Consequently, this error (Dygas) is equal to:

2/ (128*LDIVyyn)-

LDIVpN corresponds to the minimum LIN prescal-
er content, leading to the maximum baud rate, tak-
ing into account the maximum deviation of +/-15%.
11.5.9.10 Error due to Baud Rate Quantization

The baud rate can be adjusted in steps of 1/ (16 *
LDIV). The worst case occurs when the “real”
baud rate is in the middle of the step.

This leads to a quantization error (DqyanT) €qual
to 1 /(2*16*LD|VM|N)

11.5.9.11 Impact of Clock Deviation on
Maximum Baud Rate

The choice of the nominal baud rate (LDIVyowm)
will influence both the quantization error (DquanT)
and the measurement error (Dyeas)- The worst
case occurs for LDIVn-
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Consequently, at a given CPU frequency, the
maximum possible nominal baud rate (LPRyN)
should be chosen with respect to the maximum tol-
erated deviation given by the equation:

DTRA +2/ (128*LD|VM|N) +1/ (2*16*LD|VM|N)
+ DREC + DTCL < 3.75%

Example:

A nominal baud rate of 20Kbits/s at Tgpy = 125ns
(8 MHz) leads to LDIVyopm = 25d.

LDIVyy = 25 - 0.15*25 = 21.25
DumEeas = 2/ (128*LDIVyyn) * 100 = 0.00073%
Dquant = 1/ (2*16*LDIVjyy) * 100 = 0.0015%

LIN Slave systems

For LIN Slave systems (the LINE and LSLV bits
are set), receivers wake up by LIN Synch Break or
LIN Identifier detection (depending on the LHDM
bit).

Hot Plugging Feature for LIN Slave Nodes

In LIN Slave Mute Mode (the LINE, LSLV and
RWU bits are set) it is possible to hot plug to a net-
work during an ongoing communication flow. In
this case the SCI monitors the bus on the RDI line
until 11 consecutive dominant bits have been de-
tected and discards all the other bits received.
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LINSCI™ SERIAL COMMUNICATION INTERFACE (LIN Mode) (cont’d)

SCICR2 register is set, the LHDM bit selects the
Wake-Up method (replacing the WAKE bit).

0: LIN Synch Break Detection Method

1: LIN Identifier Field Detection Method

Bit 2 = LHIE LIN Header Interrupt Enable
This bit is set and cleared by software. It is only us-
able in LIN Slave mode.
0: LIN Header Interrupt is inhibited.
1: An SCl interrupt is generated whenever
LHDF = 1.

Bit 1 = LHDF LIN Header Detection Flag

This bit is set by hardware when a LIN Header is
detected and cleared by a software sequence (an
access to the SCISR register followed by a read of
the SCICRS register). It is only usable in LIN Slave
mode.

0: No LIN Header detected.

1: LIN Header detected.

Notes: The header detection method depends on
the LHDM bit:

— If LHDM = 0, a header is detected as a LIN
Synch Break.

— If LHDM =1, a header is detected as a LIN
Identifier, meaning that a LIN Synch Break
Field + a LIN Synch Field + a LIN Identifier
Field have been consecutively received.

Bit 0 = LSF LIN Synch Field State

This bit indicates that the LIN Synch Field is being
analyzed. It is only used in LIN Slave mode. In
Auto Synchronization Mode (LASE bit = 1), when
the SCl is in the LIN Synch Field State it waits or
counts the falling edges on the RDI line.

Itis set by hardware as soon as a LIN Synch Break
is detected and cleared by hardware when the LIN
Synch Field analysis is finished (see Figure 65).
This bit can also be cleared by software to exit LIN
Synch State and return to idle mode.

0: The current character is not the LIN Synch Field
1: LIN Synch Field State (LIN Synch Field under-

going analysis)

4

Figure 65. LSF Bit Set and Clear

11 dominan? bits parity bits '

O AU T O

LSF bit '

LIN Synch *  LIN Synch . Identifier
Break Field Field

LIN DIVIDER REGISTERS

LDIV is coded using the two registers LPR and LP-
FR. In LIN Slave mode, the LPR register is acces-
sible at the address of the SCIBRR register and
the LPFR register is accessible at the address of
the SCIETPR register.

LIN PRESCALER REGISTER (LPR)
Read/Write
Reset Value: 0000 0000 (00h)

7 0

LPR7 | LPR6 | LPR5 | LPR4 | LPR3 | LPR2 | LPR1 | LPRO

LPR[7:0] LIN Prescaler (mantissa of LDIV)

These 8 bits define the value of the mantissa of the
LIN Divider (LDIV):

LPR[7:0] Rounded Mantissa (LDIV)
00h SCI clock disabled
01h 1
FEh 254
FFh 255

Caution: LPR and LPFR registers have different
meanings when reading or writing to them. Conse-
quently bit manipulation instructions (BRES or
BSET) should never be used to modify the
LPR([7:0] bits, or the LPFR[3:0] bits.
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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

131/173




ST7LITE3xF2

13.2 ABSOLUTE MAXIMUM RATINGS

Stresses above those listed as “absolute maxi-
mum ratings” may cause permanent damage to
the device. This is a stress rating only and func-

tions is not implied. Exposure to maximum rating
conditions for extended periods may affect device
reliability.

tional operation of the device under these condi-
13.2.1 Voltage Characteristics

Symbol Ratings Maximum value Unit
Vpp - Vss Supply voltage 7.0 y
ViN Input voltage on any pin 1&2) Vss-0.3 to Vpp+0.3
VESD(HBM) Electrostatic discharge voltage (Human Body Model) see section 13.7.3 on page 147
13.2.2 Current Characteristics
Symbol Ratings Maximum value Unit
lvbp Total current into Vpp power lines (source) %) 75
lyss Total current out of Vgg ground lines (sink) % 150
Output current sunk by any standard 1/0 and control pin 20
lio Output current sunk by any high sink I/O pin 40
Output current source by any I/0Os and control pin -25 A
Injected current on RESET pin +5
o~ 2)&4) Injected current on OSC1 and OSC2 pins +5
Injected current on PBO and PB1 pins 5) +5
Injected current on any other pin 5) +5
Shngeiny 2 Total injected current (sum of all /O and control pins) %) +20
13.2.3 Characteristics
Symbol Ratings Value Unit
TsTg Storage temperature range -65 to +150 °C
T, Maximum junction temperature (see section 14.2 on page 160)

Notes:

1. Directly connecting the RESET and 1/O pins to Vpp or Vgg could damage the device if an unintentional internal reset
is generated or an unexpected change of the I/O configuration occurs (for example, due to a corrupted program counter).
To guarantee safe operation, this connection has to be done through a pull-up or pull-down resistor (typical: 4.7kQ for
RESET, 10kQ for I/Os). Unused I/O pins must be tied in the same way to Vpp or Vgg according to their reset configuration.
2. linypiny Must never be exceeded. This is implicitly insured if Vy maximum is respected. If V;y maximum cannot be
respected, the injection current must be limited externally to the Ijyypin) Value. A positive injection is induced by Vy>Vpp
while a negative injection is induced by V|\<Vgs. For true open-drain pads, there is no positive injection current, and the
corresponding V| maximum must always be respected

3. All power (Vpp) and ground (Vgg) lines must always be connected to the external supply.

4. Negative injection disturbs the analog performance of the device. In particular, it induces leakage currents throughout
the device including the analog inputs. To avoid undesirable effects on the analog functions, care must be taken:

- Analog input pins must have a negative injection less than 0.8 mA (assuming that the impedance of the analog voltage
is lower than the specified limits)

- Pure digital pins must have a negative injection less than 1.6mA. In addition, it is recommended to inject the current as
far as possible from the analog input pins.

5. When several inputs are submitted to a current injection, the maximum XZlj\pin) is the absolute sum of the positive
and negative injected currents (instantaneous values). These results are based on characterisation with Xy pin) maxi-
mum current injection on four I/O port pins of the device.
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OPERATING CONDITIONS (Cont’d)

Figure 74. PLL Afcpy/fcpy versus time

Afepu/fepy
A

Max -[- - - ------- - -~

Min -

N

Figure 75. PLLx4 Output vs CLKIN frequency

Figure 76. PLLx8 Output vs CLKIN frequency
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Note: fOSC = fCLK|N/2*PLL4

138/173

Note: fOSC = fCLKIN/Z*PLLB

4




ST7LITE3xF2

SUPPLY CURRENT CHARACTERISTICS (Cont'd)

Figure 79. Typical Ipp in WAIT vs. fcpy

Figure 81. Typical Ipp vs. Temperature
atUpy = 5V Ahd foea 16MHZ
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Figure 80. Typical Ipp in SLOW-WAIT vs. fopy

Figure 82. Typical Ipp vs. Temperature and V
at%osc = 16WHZ Db P bD

80000 ——8MHz .
700.00 —=— 4MHz ’
600.00 e 1MHZ / 5.00
Z 500.00 = 100
2 400.00 / " 5
S 300.00 Z 3.00 —a———— 8 =33
200.00 1 M = — 27
100.00 A T 2.00
0.00 1.00
2.4 27 33 4 5 6
Vdd (V) 0.00
-45 25 90 130
Temperature (°C)
13.4.2 On-chip peripherals
Symbol Parameter Conditions Typ Unit
fopy=4MHz | Vpp=3.0V 150
I 12-bit Auto-Reload Timer supply current CPY Db
DD(AT) PPy fopu=8MHZ | Vpp=5.0V 1000
fopy=4MHz | Vpp=3.0V 50
Iopspyy | SPI supply current 2 cPU DD
fCPUISMHZ VDD=5.0V 200
| ADC supply current when converting % fapc=4MHz Vop=3.0V 250 HA
DD(ADC) pply g ADC™ Voo=5.0V 1100
Ipp(Linsciy | LINSCI supply current when transmitting 4 fcpy=8MHz | Vpp=5.0V 650

1. Data based on a differential Ipp measurement between reset configuration (timer stopped) and a timer running in PWM

mode at fep =8MHz.

2. Data based on a differential I|pp measurement between reset configuration and a permanent SPI master communica-

tion (data sent equal to 55h).

3. Data based on a differential Ipp measurement between reset configuration and continuous A/D conversions.

4. Data based on a differential Ipp measurement between LINSCI running at maximum speed configuration (500 kbaud,
continuous transmission of AA +RE enabled and LINSCI off. This measurement includes the pad toggling consump-

tion.
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Figure 85. Typlcal IPU VS. VDD with V|N=VSS
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Figure 107. 20-Pin Plastic Dual In-Line Package, 300-mil Width

‘ Dim. mm inches?
, A2 Min | Typ | Max [ Min Typ Max
VW I A 5.33 0.2098
Al A1 |0.38 0.0150
L A2 (292 |3.30|4.95|0.1150(0.1299 | 0.1949
D1 |7 ° ‘_b2 e b 0.36 | 0.46 | 0.56 [ 0.0142|0.0181 [ 0.0220
b2 [1.14|1.52 | 1.78 | 0.0449 | 0.0598 | 0.0701
c 0.20 [ 0.25 | 0.36 | 0.0079 | 0.0098 [ 0.0142
D D |24.89|26.16|26.92(0.9799 | 1.0299 | 1.0598
D1 | 0.13 0.0051
|:(|),_|,_|'_|'_|,_|,_|,_|,_|'1T| e 2.54 0.1000
eB 10.92 0.4299

E1

E1 | 6.10 | 6.35| 7.11 | 0.2402 | 0.2500 | 0.2799
L |292(3.30]3.81]0.1150(0.1299 | 0.1500
Number of Pins

N 20
ofe T."Values in Inches are converted from mm and
rounded to 4 decimal digits.

1 10
NN N N I O

14.2 THERMAL CHARACTERISTICS

Symbol Ratings Value Unit
Riun Package thermal resistance DIP20 63 G/
(junction to ambient) S020 76
T ymax Maximum junction temperature ") 150 °C
Pbmax Maximum power dissipation 2) DiP20 400 mwW
S020 330
Notes:

1. The maximum chip-junction temperature is based on technology characteristics.

2. The maximum power dissipation is obtained from the formula Pp = (T;-T,) / Rinya- The power dissipa-
tion of an application is defined by the user with the formula: Pp = Pyt + Pport Where Py is the chip
internal power (Ipp X Vpp) and PppRrT is the port power dissipation depending on the ports used in the
application.

4
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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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