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ST7LITEOXxYO, ST7LITESxYO

FLASH PROGRAM MEMORY (Cont’d)

4.5 Memory Protection

There are two different types of memory protec-
tion: Read Out Protection and Write/Erase Protec-
tion which can be applied individually.

4.5.1 Read out Protection

Readout protection, when selected provides a pro-
tection against program memory content extrac-
tion and against write access to Flash memory.
Even if no protection can be considered as totally
unbreakable, the feature provides a very high level
of protection for a general 2purpose microcontroller.
Both program and data E= memory are protected.

In flash devices, this protection is removed by re-
programming the option. In this case, both pro-
gram and data E< memory are automatically
erased, and the device can be reprogrammed.

Read-out protection selection depends on the de-
vice type:

— In Flash devices it is enabled and removed
through the FMP_R bit in the option byte.

— In ROM devices it is enabled by mask option
specified in the Option List.

4.5.2 Flash Write/Erase Protection

Write/erase protection, when set, makes it impos-
sible to both overwrite and erase program memo-
ry. It does not apply to E2 data. Its purpose is to
provide advanced security to applications and pre-
vent any change being made to the memory con-
tent.

Warning: Once set, Write/erase protection can
never be removed. A write-protected flash device
is no longer reprogrammable.

Table 3. FLASH Register Map and Reset Values

Write/erase protection is enabled through the
FMP_W bit in the option byte.

4.6 Related Documentation

For details on Flash programming and ICC proto-
col, refer to the ST7 Flash Programming Refer-
ence Manual and to the ST7 ICC Protocol Refer-
ence Manual.

4.7 Register Description

FLASH CONTROL/STATUS REGISTER (FCSR)
Read/Write

Reset Value: 000 0000 (00h)

1st RASS Key: 0101 0110 (56h)

2nd RASS Key: 1010 1110 (AEh)

7 0

0 0 0 0 0 OPT | LAT | PGM

Note: This register is reserved for programming
using ICP, IAP or other programming methods. It
controls the XFlash programming and erasing op-
erations.

When an EPB or another programming tool is
used (in socket or ICP mode), the RASS keys are
sent automatically.

Address i
Register 7 6 5 4 3 o 1 0
(Hex.) Label
FCSR OPT LAT PGM
002Fh
Reset Value 0 0 0 0 0 0 0 0
IS77 15/124
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5 DATA EEPROM

5.1 INTRODUCTION 5.2 MAIN FEATURES

The Electrically Erasable Programmable Read
Only Memory can be used as a non-volatile back-
up for storing data. Using the EEPROM requires a
basic access protocol described in this chapter.

Up to 32 bytes programmed in the same cycle
EEPROM mono-voltage (charge pump)
Chained erase and programming cycles

Internal control of the global programming cycle
duration

WAIT mode management
m Read-out protection

Figure 7. EEPROM Block Diagram

HIGH VOLTAGE
PUMP

EECSR 0 0 0 0 0 0 [E2LAT|E2PGM

v

—} EEPRON
ADDRESS 4 ROW .
» . MEMORY MATRIX

DECODER DECODER
(1 ROW = 32 x 8 BITS)

128 i 128,\/’}

4 DATA 32 x 8 BITS
MULTIPLEXER DATA LATCHES

4 1

< ADDRESS BUS > < DATA BUS 7 >

4
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DATA EEPROM (Cont'd)
Figure 9. Data EZPROM Write Operation

U Row / Byte = 0(1|2|3 30|31 Physical Address
ROW 0 00h...1Fh
DEFINITION 1 20h...3Fh
N Nx20h...Nx20h+1Fh
P Read operation impossible _, Read operation possible
< L |
Byte 1 | Byte 2 | |Byte 32 Programming cycle
! PHASE 1 l PHASE 2 ;
. < > < >
\ Writing data latches Waiting E2PGM and E2LAT to fajl
E2LAT bit ; |
Lset by USER applicationN ' : ? Cleared by hardware
E2PGM bit I I

Note: If a programming cycle is interrupted (by RESET action), the integrity of the data in memory will not

be guaranteed.
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POWER SAVING MODES (Cont'd)

9.3 WAIT MODE

WAIT mode places the MCU in a low power con-
sumption mode by stopping the CPU.

This power saving mode is selected by calling the
‘WFTI’ instruction.

All peripherals remain active. During WAIT mode,
the | bit of the CC register is cleared, to enable all
interrupts. All other registers and memory remain
unchanged. The MCU remains in WAIT mode until
an interrupt or RESET occurs, whereupon the Pro-
gram Counter branches to the starting address of
the interrupt or Reset service routine.

The MCU will remain in WAIT mode until a Reset
or an Interrupt occurs, causing it to wake up.

Refer to Figure 24.

38/124

Figure 24. WAIT Mode Flow-chart

OSCILLATOR ON

PERIPHERALS ON
CWFI INSTRUCTION}} CPU OFF
I BIT 0

INTERRUPT

OSCILLATOR ON
PERIPHERALS OFF
CPU ON
I BIT 0

v

256 CPU CLOCK CYCLE
DELAY

v

OSCILLATOR  ON
PERIPHERALS ON
CPU ON
IBIT XM

\ 4
FETCH RESET VECTOR
OR SERVICE INTERRUPT

Note:

1. 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.
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POWER SAVING MODES (Cont'd)

9.4.2.1 HALT Mode Recommendations — The opcode for the HALT instruction is Ox8E. To
— Make sure that an external event is available to avoid an unexpected HALT instruction due to a
wake up the microcontroller from Halt mode. program counter failure, it is advised to clear all
, i occurrences of the data value Ox8E from memo-
— When using an external interrupt to wake up the ry. For example, avoid defining a constant in
m|c‘>‘Toco?tFr)oI|I|er, rqul?htze thetfgrrfespondmgt]/O ROM with the value Ox8E.
the HALT instruction. The main reason for thisis  — AS the HALT instruction clears the I bitin the CC
that the 1/0 may be wrongly configured due to ex- register to allow interrupts, the user may choose
ternal interference or by an unforeseen logical to clear all pending interrupt bits before execut-
condition. ing the HALT instruction. This avoids entering
o . other peripheral interrupt routines after executing
— For the same reason, reinitialize the level sensi- the external interrupt routine corresponding to
tiveness of each external interrupt as a precau- the wake-up event (reset or external interrupt).

tionary measure.

4
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— reset the interrupt mask with the RIM instruc-
tion (in cases where a pin level change could
occur)

Output Modes

The output configuration is selected by setting the
corresponding DDR register bit. In this case, writ-
ing the DR register applies this digital value to the
I/0 pin through the latch. Then reading the DR reg-
ister returns the previously stored value.

Two different output modes can be selected by
software through the OR register: Output push-pull
and open-drain.

DR register value and output pin status:

DR Push-pull Open-drain
0 Vss Vss
1 Vbp Floating

Note: When switching from input to output mode,
the DR register has to be written first to drive the
correct level on the pin as soon as the port is con-
figured as an output.

4

10.2.2 Alternate Functions

When an on-chip peripheral is configured to use a
pin, the alternate function is automatically select-
ed. This alternate function takes priority over the
standard 1/0O programming under the following
conditions:

— When the signal is coming from an on-chip pe-
ripheral, the 1/0O pin is automatically configured in
output mode (push-pull or open drain according
to the peripheral).

— When the signal is going to an on-chip peripher-
al, the I/0 pin must be configured in floating input
mode. In this case, the pin state is also digitally
readable by addressing the DR register.

Notes:

— Input pull-up configuration can cause unexpect-
ed value at the input of the alternate peripheral
input.

— When an on-chip peripheral use a pin as input
and output, this pin has to be configured in input
floating mode.

43/124
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LITE TIMER (Contd)

Figure 32. Watchdog Timing Diagram

HARDWARE CLEARS
WDGD BIT
'« —t— )
| |
— —»l
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fwpa '_\ H !_|
|
WDGD BIT ] [—l. |
INTERNAL | |
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|« |
N
|
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LITE TIMER (Cont'd)
11.1.6 Register Description

LITE TIMER CONTROL/STATUS REGISTER
(LTCSR)

Read / Write

Reset Value: 0x00 0000 (x0h)

7 0

ICIE ICF TB | TBIE | TBF |WDGR|WDGE|WDGD

Bit 7 = ICIE Interrupt Enable

This bit is set and cleared by software.
0: Input Capture (IC) interrupt disabled
1: Input Capture (IC) interrupt enabled

Bit 6 = ICF Input Capture Flag

This bit is set by hardware and cleared by software
by reading the LTICR register. Writing to this bit
does not change the bit value.

0: No input capture

1: An input capture has occurred

Note: After an MCU reset, software must initialise
the ICF bit by reading the LTICR register

Bit 5 = TB Timebase period selection

This bit is set and cleared by software.

0: Timebase period = tggc * 8000 (1ms @ 8 MHz)

1: Timebase period = tggc * 16000 (2ms @ 8
MHz)

Bit 4 = TBIE Timebase Interrupt enable
This bit is set and cleared by software.
0: Timebase (TB) interrupt disabled

1: Timebase (TB) interrupt enabled

Bit 3 = TBF Timebase Interrupt Flag

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

0: No counter overflow
1: A counter overflow has occurred

Bit 2 = WDGRF Force Reset/ Reset Status Flag

This bit is used in two ways: it is set by software to

force a watchdog reset. It is set by hardware when

a watchdog reset occurs and cleared by hardware

or by software. It is cleared by hardware only when

an LVD reset occurs. It can be cleared by software

after a read access to the LTCSR register.

0: No watchdog reset occurred.

1: Force a watchdog reset (write), or, a watchdog
reset occurred (read).

Bit 1 = WDGE Watchdog Enable

This bit is set and cleared by software.
0: Watchdog disabled

1: Watchdog enabled

Bit 0 = WDGD Watchdog Reset Delay

This bit is set by software. It is cleared by hard-
ware at the end of each ty,pg period.

0: Watchdog reset not delayed

1: Watchdog reset delayed

LITE TIMER INPUT CAPTURE REGISTER
(LTICR)
Read only
Reset Value: 0000 0000 (00h)

7 0
ICR7 | ICR6 | ICR5 | ICR4 | ICR3 | ICR2 | ICR1 | ICRO

Bit 7:0 = ICR[7:0] Input Capture Value

These bits are read by software and cleared by
hardware after a reset. If the ICF bit in the LTCSR
is cleared, the value of the 8-bit up-counter will be
captured when a rising or falling edge occurs on
the LTIC pin.

Table 13. Lite Timer Register Map and Reset Values

Address Register
(Hex.) Label 7 6 5 4 3 2 1 0
0B LTCSR ICIE ICF B TBIE TBF WDGRF | WDGE WDGD
Reset Value 0 X 0 0 0 0 0 0
0C LTICR ICR7 ICR6 ICR5 ICR4 ICR3 ICR2 ICR1 ICRO
Reset Value 0 0 0 0 0 0 0 0
52/124 IYI
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12-BIT AUTORELOAD TIMER (Cont’d)
11.2.3 Functional Description
PWM Mode

This mode allows a Pulse Width Modulated sig-
nals to be generated on the PWMO output pin with
minimum core processing overhead. The PWMO
output signal can be enabled or disabled using the
OEOQ bit in the PWMCR register. When this bit is
set the PWM I/O pin is configured as output push-
pull alternate function.

Note: CMPFO is available in PWM mode (see
PWMOCSR description on page 57).

PWM Frequency and Duty Cycle

The PWM signal frequency (fpyyw) is controlled by
the counter period and the ATR register value.

frwm = fcounTer / (4096 - ATR)

Following the above formula, if fgpy is 8 MHz, the
maximum value of fpyyy is 4 Mhz (ATR register
value = 4094), and the minimum value is 2 kHz
(ATR register value = 0).

Note: The maximum value of ATR is 4094 be-
cause it must be lower than the DCR value which
must be 4095 in this case.

At reset, the counter starts counting from 0.

Software must write the duty cycle value in the
DCROH and DCROL preload registers. The
DCROH register must be written first. See caution
below.

Figure 35. PWM Function

When a upcounter overflow occurs (OVF event),
the ATR value is loaded in the upcounter, the
preloaded Duty cycle value is transferred to the
Duty Cycle register and the PWMO signal is set to
a high level. When the upcounter matches the
DCRx value the PWMO signals is set to a low level.
To obtain a signal on the PWMO pin, the contents
of the DCRO register must be greater than the con-
tents of the ATR register.

The polarity bit can be used to invert the output
signal.

The maximum available resolution for the PWMO
duty cycle is:

Resolution = 1/ (4096 - ATR)

Note: To get the maximum resolution (1/4096), the
ATR register must be 0. With this maximum reso-
lution and assuming that DCR=ATR, a 0% or
100% duty cycle can be obtained by changing the
polarity .

Caution: As soon as the DCROH is written, the
compare function is disabled and will start only
when the DCROL value is written. If the DCROH
write occurs just before the compare event, the
signal on the PWM output may not be set to a low
level. In this case, the DCRXx register should be up-
dated just after an OVF event. If the DCR and ATR
values are close, then the DCRXx register shouldbe
updated just before an OVF event, in order not to
miss a compare event and to have the right signal
applied on the PWM output.

4095( - -

DUTY CYCLE . .

REGISTER
(DCRO)

COUNTER

AUTO-RELOAD
REGISTER
(ATR) 1

000

WITH OEO0=1
AND OP0=0

WITH OEO0=1

PWMO OUTPUT

AND OPO0=1

54/124
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12-BIT AUTORELOAD TIMER (Cont’d)
11.2.6 Register Description

TIMER CONTROL STATUS REGISTER (ATC-

SR)

Read / Write

Reset Value: 0000 0000 (00h)
7 0
0 0 0 | CK1 | CKO | OVF |OVFIE|CMPIE

Bit 7:5 = Reserved, must be kept cleared.

Bit 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.

hardware after a reset. It allows to mask the inter-
rupt generation when CMPF bit is set.

0: CMPF interrupt disabled

1: CMPF interrupt enabled

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

15 8

0 0 0 0 CN11 | CN10 | CN9 | CN8

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

Bit 2 = OVF Overflow Flag.

This bit is set by hardware and cleared by software
by reading the ATCSR register. It indicates the
transition of the counter from FFFh to ATR value.
0: No counter overflow occurred

1: Counter overflow occurred

Caution:

When set, the OVF bit stays high for 1 focounTER
cycle, (up to 1ms depending on the clock selec-
tion).

Bit 1 = OVFIE Overflow Interrupt Enable.

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

0: OVF interrupt disabled

1: OVF interrupt enabled

Bit 0 = CMPIE Compatre Interrupt Enable.
This bit is read/write by software and clear by

56/124

Counter Clock Selection CK1 | CKO
OFF 0 0 7 0

f 1 timeb @ 8 MH 0 1
Lrimer (1 ms timebase 2) CN7 | CN6 | CN5 | CN4 | CN3 | CcN2 | CN1 | CNo

fopu 1 0

Reserved 1 1

Bits 15:12 = Reserved, must be kept cleared.

Bits 11:0 = CNTR[11:0] Counter Value.

This 12-bit register is read by software and cleared
by hardware after a reset. The counter is incre-
mented continuously as soon as a counter clock is
selected. To obtain the 12-bit value, software
should read the counter value in two consecutive
read operations. The CNTRH register can be in-
cremented between the two reads, and in order to
be accurate when fryer=fcpy, the software
should take this into account when CNTRL and
CNTRH are read. If CNTRL is close to its highest
value, CNTRH could be incremented before it is
read.

When a counter overflow occurs, the counter re-
starts from the value specified in the ATR register.

4
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12-BIT AUTORELOAD TIMER (Cont’d)
PWM OUTPUT CONTROL REGISTER (PWMCR)

Read/Write

Reset Value: 0000 0000 (00h)

7

OEO0

Table 14. Register Map and Reset Values

Bits 7:1 = Reserved, must be kept cleared.

Bit 0 = OE0 PWMO Output enable.

This bit is set and cleared by software.

0: PWMO output Alternate Function disabled (I/O
pin free for general purpose 1/0)
1: PWMO output enabled

Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
ATCSR CK1 CKO OVF OVFIE CMPIE
0D Reset Value 0 0 0 0 0 0 0 0
CNTRH CN11 CN10 CN9 CN8
OE Reset Value 0 0 0 0 0 0 0 0
OF CNTRL CN7 CN6 CN5 CN4 CN3 CN2 CN1 CNO
Reset Value 0 0 0 0 0 0 0 0
ATRH ATR11 ATR10 ATR9 ATR8
10 Reset Value 0 0 0 0 0 0 0 0
11 ATRL ATR7 ATR6 ATR5 ATR4 ATR3 ATR2 ATR1 ATRO
Reset Value 0 0 0 0 0 0 0 0
PWMCR OEO
12 Reset Value 0 0 0 0 0 0 0 0
PWMOCSR OP CMPFO
13 Reset Value 0 0 0 0 0 0 0 0
DCROH DCR11 DCR10 DCR9 DCR8
17 Reset Value 0 0 0 0 0 0 0 0
18 DCROL DCR7 DCR6 DCR5 DCR4 DCR3 DCR2 DCR1 DCRO
Reset Value 0 0 0 0 0 0 0 0
58/124 IS7]
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SERIAL PERIPHERAL INTERFACE (Cont'd)
11.3.3.1 Functional Description

A basic example of interconnections between a
single master and a single slave is illustrated in
Figure 38.

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-

Figure 38. Single Master/ Single Slave Application

sponds by sending data to the master device via
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 41) but master and slave
must be programmed with the same timing mode.

GENERATOR 7
4;&0 +5V

MASTER SLAVE
MSBit ¢——— LSBit MSBit ¢——— LSBit
8-BIT SHIFT REGISTER  |[4—( =0 MISO 8-BIT SHIFT REGISTER

|7 A A “

[]MOSI MOSI .
SPI
CLOCK SCK SCK L,

ﬁg
‘\__ Not used if SS is managed

p— by software
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SERIAL PERIPHERAL INTERFACE (Cont'd)
11.3.3.2 Slave Select Management

As an alternative to using the SS pin to control the
Slave Select signal, the application can choose to
manage the Slave Select signal by software. This
is configured by the SSM bit in the SPICSR regis-
ter (see Figure 40)

In software management, the external SS pin is
free for other application uses and the internal SS
signal level is driven by writing to the SSI bit in the
SPICSR register.

In Master mode:
— SS internal must be held high continuously

Figure 39. Generic SS Timing Diagram

In Slave Mode:

There are two cases depending on the data/clock
timing relationship (see Figure 39):

If CPHA=1 (data latched on 2nd clock edge):

— SS internal must be held low during the entire
transmission. This implies that in single slave
e;apllcatlons the SS pin either can be tied to
Vgs, or made free for standard 1/O bklﬂmanag-
mg the SS function by software (SS
SSI=0 in the in the SPICSR register)

If CPHA=0 (data latched on 1st clock edge):

— SS internal must be held low during byte
transmission and pulled high between each
byte to allow the slave to write to the shift reg-
ister. If SS is not pulled high, a Write Collision
error will occur when the slave writes to the
shift register (see Section 11.3.5.3).

=1 and

MOSI/MISO Byte 1 Byte 2 Byte 3 *
Master SS / ' \

Slave SS
(if CPHA=0) \ / \ /o /

Slave SS ——
(if CPHA=1) /

Figure 40. Hardware/Software Slave Select Management
SSM bit
SSI bit - —
I ! SS internal

J

SS external pin

4

61/124




ST7LITEOXxYO, ST7LITESxYO

SERIAL PERIPHERAL INTERFACE (Cont'd)
11.3.4 Clock Phase and Clock Polarity

Four possible timing relationships may be chosen
by software, using the CPOL and CPHA bits (See
Figure 41).

Note: The idle state of SCK must correspond to
the polarity selected in the SPICSR register (by
pulling up SCK if CPOL=1 or pulling down SCK if
CPOL=0).

The combination of the CPOL clock polarity and
CPHA (clock phase) bits selects the data capture
clock edge

Figure 41. Data Clock Timing Diagram

Figure 41, shows an SPI transfer with the four
combinations of the CPHA and CPOL bits. The di-
agram may be interpreted as a master or slave
timing diagram where the SCK pin, the MISO pin,
the MOSI pin are directly connected between the
master and the slave device.

Note: If CPOL is changed at the communication
byte boundaries, the SPI must be disabled by re-
setting the SPE bit.

CPHA =1
SCK |
(CPOL = 1) ; ‘ ‘ ‘ ‘ ‘ |
SCK ‘ | ‘ ‘ :
(CPOL = 0) \

MISO ><><><><>< MSBitX Bit 6 >< Bitsx Bit 4 >< Bit3

Bit 2 >< Bit 1 >< LéBitX

(from master) | |

(from slave)

MOSI—WXX MéBitX Bit 6 >( B‘itsx Bjt4>( Bit3 3it2>< Bit 1 X LSBit >~

55 | | 1 |
(to slave) ‘ ! ! I

CAPTURE STROBE | | ’ |

7

SCK Y

(CPOL = 1) i :
SCK ‘ ‘

(CPOL =0) A

MISO >0<><><X MSB|t>< Blt 6

Bit5 >< Bit 4 X B|t3 X

Bitz >< Bit 1 >< LéBitX

(from master)

MOSI 4< MSBn >< B.te >< Bit5>< B|t4 X B|t3 >< Bit 2 X B|t1 X L$B|t XKX}'

(from slave) ;

-

(to slave)

CAPTURE STROBE |

SN

Refer to the Electrical Characteristics chapter.

Note: This figure should not be used as a replacement for parametric information.

4
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11.4 8-BIT A/D CONVERTER (ADC)

11.4.1 Introduction

The on-chip Analog to Digital Converter (ADC) pe-
ripheral is a 8-bit, successive approximation con-
verter with internal sample and hold circuitry. This
peripheral has up to 5 multiplexed analog input
channels (refer to device pin out description) that
allow the peripheral to convert the analog voltage
levels from up to 5 different sources.

The result of the conversion is stored in a 8-bit
Data Register. The A/D converter is controlled
through a Control/Status Register.

11.4.2 Main Features

m 8-bit conversion

m Up to 5 channels with multiplexed input

m Linear successive approximation

m Dual input range

— 0to Vppor

— 0V to 250mV

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

On/off bit (to reduce consumption)

Fixed gain operational amplifier (x8) (not
available on ST7LITESS5 devices)

70/124

11.4.3 Functional Description
11.4.3.1 Analog Power Supply
The block diagram is shown in Figure 44.

Vpp and Vgg are the high and low level reference
voltage pins.

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

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

11.4.3.2 Input Voltage Amplifier

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

When the amplifier is enabled, the input range is
0V to 250 mV.

For example, if Vpp = 5V, then the ADC can con-
vert voltages in the range 0V to 250mV with an
ideal resolution of 2.4mV (equivalent to 11-bit res-
olution with reference to a Vgg to Vpp range).

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

Note: The amplifier is switched on by the ADON
bit in the ADCCSR register, so no additional start-
up time is required when the amplifier is selected
by the AMPSEL bit.
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OPERATING CONDITIONS (Cont’d)

13.3.4.2 Devices with *’6” order code suffix (tested for T, = -40 to +85°C) @ Vpp = 2.7 to 3.3V

Symbol Parameter Conditions Min | Typ | Max | Unit
) Internal RC oscillator fre- | RCCR = FF (reset value), Tp=25°C, Vpp= 3.0V 560 KHz
RC quency RCCR=RCCR12) ,T,=25°C, Vpp= 3V 700
Accuracy of Internal RC | Ta=25°C,Vpp=3V -2 +2 %
ACCRc | oscillator when calibrzatsed Ta=25°C,Vpp=2.7 to 3.3V -25 +25 %
with RCCR=RCCR1%% [T 72015 +85°C, Vpp=3V 5 15 | %
RC oscillator current con- o 3
IDD(F{C) sumption TA=25 C,VDD=3V 700 ) HA
tsyrc) | RC oscillator setup time | Tp=25°C,Vpp=3V 109 | ps
foLL x4 PLL input clock 0.79 MHz
tLock PLL Lock time® 2 ms
tsTAB PLL Stabilization time® 4 ms
fac = TIMHz@T=25°C, Vpp=2.7 to 3.3V 0.1% %
ACCp, |x4 PLL Accuracy RC A DD 7 >
fac = IMHZ@T 2=40 to +85°C, Vpp= 3V 0.1 %
twim) PLL jitter period frc = TMHz 8% kHz
JITPLL PLL jlttel’ (Afcpu/fcpu) 16) %
IpppLyy | PLL current consumption | Tp=25°C 190%) pA
Notes:

1. If the RC oscillator clock is selected, to improve clock stability and frequency accuracy, it is recommended to place a
decoupling capacitor, typically 100nF, between the Vpp and Vgg pins as close as possible to the ST7 device.

2. See “INTERNAL RC OSCILLATOR ADJUSTMENT” on page 24.
3. Data based on characterization results, not tested in production
4. Averaged over a 4ms period. After the LOCKED bit is set, a period of tgtag is required to reach ACCp|, accuracy

5. After the LOCKED bit is set ACCpy, is max. 10% until tgyag has elapsed. See Figure 13 on page 25.

6. Guaranteed by design.
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I/0 PORT PIN CHARACTERISTICS (Cont'd)
Figure 64. Typical Vo at Vpp=3.3V (standard)

Figure 66. Typical Vo at Vpp=5V (high-sink)
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Figure 65. Typical Vo, at Vpp=5V (standard)

Figure 67. Typical Vo at Vpp=3V (high-sink)
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Figure 68. Typical Vpp-Vopy at Vpp=2.4V
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Figure 74. Typical Vg vs. Vpp (high-sink I/Os)
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Figure 75. Typical Vpp-Voy Vs. Vpp
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13.11 8-BIT ADC CHARACTERISTICS
Tp =-40°C to 85°C, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Unit
fapc | ADC clock frequency 4 MHz
Vain | Conversion voltage range Vss Vpp \
Rain External input resistor 10" kQ
Capc | Internal sample and hold capacitor | Vpp=5V 3 pF
tstag | Stabilization time after ADC enable 02

- - ns
t Conversion time (t + 3
CONV . (SAMI-DLE .HOLD) fepu=BMHZ, fapc=dMHz
tsampLE | Sample capacitor loading time 4
— 1/fanc
thop | Hold conversion time 8
Notes:

1. Unless otherwise specified, typical data are based on Ty=25°C and Vpp-Vgg=5V. They are given only as design guide-
lines and are not tested.
2. Data based on characterization results, not tested in production.
3. Any added external serial resistor will downgrade the ADC accuracy (especially for resistance greater than 10kQ). Data
based on characterization results, not tested in production.
4. The stabilization time of the AD converter is masked by the first t gap. The first conversion after the enable is then
always valid.

Figure 81. Typical Application with ADC
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Figure 89. Ordering information scheme
Example: ST7 F LITES5 Y 0O M 6 TR

Family

ST7 Microcontroller Family

Memory type
F: Flash
P: FASTROM

Sub-family
LITES2, LITESS, LITEO2, LITEOS or LITEQ9

No. of pins
Y=16

Memory size
0 = 1K (LITESx versions) or 1.5K (LITEOx versions)

Package
B =DIP
M =SSO
U=QFN

Temperature range

6=-40°Cto85°C

Shipping Option

TR = Tape & Reel packing
Blank = Tube (DIP16 or SO16) or Tray (QFN20)

For a list of available options (e.g. data EEPROM, package) and orderable part numbers or for
further information on any aspect of this device, please contact the ST Sales Office nearest to you.
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