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ST7LITE1xB

PIN DESCRIPTION (Cont'd)
Figure 4. 16-Pin SO and DIP Package Pinout

Ves . 1

Vpp O 2

RESET | 3
COMPIN+/SS/AINO/PBO ] 4
SCK/AIN1/PB1 = 5
MISO/AIN2/PB2 T 6
MOSI/AIN3/PB3 . 7
COMPIN-/CLKIN/AIN4/PB4 ] 8

ei0
ei3

ei2 eit <

16
15
14
13
12
11
10

©

— OSC1/CLKIN/PCO
—10SC2/PCH

— PAO (HS)/LTIC

— PA2 (HS)/ATPWMO

— PA4 (HS)/ATPWM2

— PA5 (HS)/ATPWM3/ICCDATA
1 PA6/MCO/ICCCLK/BREAK
— PA7(HS)/COMPOUT

(HS) 20mA high sink capability
eix associated external interrupt vector
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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, 1/O port free for general
purpose I/O.

1: MCO clock enabled.

Bit 0 = SMS Slow Mode select

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

0: Normal mode (fcpy = fosc

1: Slow mode (fCPU - fosc/32)

4

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

7 0

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

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

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

00h = maximum available frequency

FFh = lowest available frequency

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

Note: To tune the oscillator, write a series of differ-
ent values in the register until the correct frequen-
cy is reached. The fastest method is to use a di-
chotomy starting with 80h.
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Figure 14. Clock Management Block Diagram

7 0
PLLDIVZ
7 0 PLLTST
CR9 | CR8 | CR7 [CR6 | CR5 [ CR4 | CR3 | CR2 RCCR
7 0
lock32| CR1 | CRO SICSR
A4 l PLL 12-BIT
Tunable fePU—— gMHz -> 32MHz | AT TIMER 2
1% RC Oscillator
OSC,PLLOFF,
CLKSEL[1:0] o RC OSC >
Option bits ;
CLKIN oLk |\ PLL TMHz -> 8MHz ck_pllx4x8
] PLL 1MHz -> 4MHz f
CLKIN /2 — osc
/2 CLKIN/2? — V]
DIVIDER plidiv2 CLKIN/2
CLKIN
/josc1th 0sC osc[ 1 0SC/2
1-16 MHZ DIVIDER
osc2T
OSC,PLLOFF,
CLKSEL[1:0]
Option bits
8-BIT fLriveR
LITE TIMER 2 COUNTER (1ms timebase @ 8 MHz fogc)
f fosc/32
OSC—»| /32 DIVIDER OSC g3
R fepu
L
TO CPU AND
fosc |0 PERIPHERALS
v
MCO|SMS | MCCSR
) fcpu >
Note: The PLL cannot be used with the external resonator oscillator

MCO
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7.5 RESET SEQUENCE MANAGER (RSM)

7.5.1 Introduction

The reset sequence manager includes three RE-
SET sources as shown in Figure 16:

m External RESET source pulse
m Internal LVD RESET (Low Voltage Detection)
m Internal WATCHDOG RESET

Note: A reset can also be triggered following the
detection of an illegal opcode or prebyte code. Re-
fer to section 12.2.1 on page 107 for further de-
tails.

These sources act on the RESET pin and it is al-
ways kept low during the delay phase.

The RESET service routine vector is fixed at ad-
dresses FFFEh-FFFFh in the ST7 memory map.

The basic RESET sequence consists of 3 phases
as shown in Figure 15:

m Active Phase depending on the RESET source

m 256 or 4096 CPU clock cycle delay (see table
below)

m RESET vector fetch

Caution: When the ST7 is unprogrammed or fully
erased, the Flash is blank and the RESET vector
is not programmed. For this reason, it is recom-
mended to keep the RESET pin in low state until
programming mode is entered, in order to avoid
unwanted behavior.

The 256 or 4096 CPU clock cycle delay allows the
oscillator to stabilise and ensures that recovery
has taken place from the Reset state. The shorter
or longer clock cycle delay is automatically select-
ed depending on the clock source chosen by op-
tion byte:

The RESET vector fetch phase duration is 2 clock
cycles.

28/159

Clock Source CPU clock
cycle delay
Internal RC Oscillator 256
External clock (connected to CLKIN pin) 256
External Crystal/Ceramic Osgillator 4096
(connected to OSC1/0SC2 pins)

If the PLL is enabled by option byte, it outputs the
clock after an additional delay of tgTarTUP (S€€
Figure 13).

Figure 15. RESET Sequence Phases

RESET

INTERNAL RESET
256 or 4096 CLOCK CYCLES

FETCH

Active Phase VECTOR

7.5.2 Asynchronous External RESET pin

The RESET pin is both an input and an open-drain
output with integrated Roy weak pull-up resistor.
This pull-up has no fixed value but varies in ac-
cordance with the input voltage. It can be pulled
low by external circuitry to reset the device. See
Electrical Characteristic section for more details.

A RESET signal originating from an external
source must have a duration of at least t, gy )in in
order to be recognized (see Figure 17). This de-
tection is asynchronous and therefore the MCU
can enter reset state even in HALT mode.
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SYSTEM INTEGRITY MANAGEMENT (Cont'd)
Figure 19. Reset and Supply Management Block Diagram

WATCHDOG
TIMER (WDG)

+—— P STATUS FLAG

SYSTEM INTEGRITY MANAGEMENT
=
RESET SEQUENCE AVD Interrupt Request

RESET=» [ J— MANAGER SICSR [

(RSM) ’ 0 | | |WDGRF|LOCKED|LVDR AVDF|AVDIE‘

L

| |
| |
| |
| | |
i LOW VOLTAGE |
| |
| |
| |
| |

DETECTOR
(LVD)

Vss —>i
Vpp — [1

AUXILIARY VOLTAGE
b

» DETECTOR —
(AVD)

g
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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 1100 (0Ch)

7 0

IS31 | 1IS30 | 1S21 | 1S20 | 1IS11 | IS10 | ISO1 | ISO0

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

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

Bits 5:4 = 1S2[1:0] ei2 sensitivity
These bits define the interrupt sensitivity for ei2
(Port B3) according to Table 6.

Bits 3:2 = 1S1[1:0] ei1 sensitivity
These bits define the interrupt sensitivity for eil
(Port A7) according to Table 6.

Bits 1:0 = 1S0[1:0] ei0 sensitivity
These bits define the interrupt sensitivity for ei0
(Port AO) according to Table 6.

Notes:

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

2. Changing the sensitivity of a particular external
interrupt clears this pending interrupt. This can be
used to clear unwanted pending interrupts. Refer
to section “External Interrupt Function” on
page 48.

Table 6. 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
38/159

Bits 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 €i30 I/O Pin
0 0 PBO "
0 1 PB1
1 0 PB2
Note:

1. Reset State

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

These bits are written by software. They select the
Port B 1/O pin used for the ei2 external interrupt ac-
cording to the table below.

External Interrupt I/O pin selection

ei21 ei20 I/O Pin
0 0 pB3 1
0 1 PB4 2
1 0 PB5
1 1 PB6
Notes:

1. Reset State

2. PB4 cannot be used as an external interrupt in
HALT mode.
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POWER SAVING MODES (Cont'd)

Similarities with Halt mode

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

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

— When entering AWUFH mode, the | bitin the CC
register is forced to 0 to enable interrupts. There-
fore, if an interrupt is pending, the MCU wakes
up immediately.

Figure 30. AWUF Halt Timing Diagram

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

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

— t_A\_NU —

AWUFH interrupt - -

RUN MODE HALT MODE 256 OR 4096 tcpy RUN MODE
fepu - e s
fawu_rc ML o L

Clear
by software

4
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)
Figure 36. Dual Timer Mode (ENCNTR2=1)

| 12-Bit Autoreload Register 1 |

v

12-Bit Upcounter 1

| 12-Bit Upcounter 2

AT@JJ—{Edge Detection Circuitl—b‘ 12-bit Input Capture ‘

OVF1 interrupt
OVE2 interrupt

Output Compare CcMP
Interrupt

—I:_I PWMO Duty Cycle Generator |——

-{ PWM1 Duty Cycle Generator )——

DTE bit

PWM2 Duty Cycle Generator I—

R —

A

| 12-Bit Autoreload Register 2 l

PWM3 Duty Cycle Generator |>

One Pulse

Output Compare

—]
OP_EN bit

Clock < OFF
Control [¢ fepy CMP Interrupt
— 32MHz
'4—1 ms from
LTIC Lite Timer
L1

OEO0
Dead Time D
Generator OE1 =

OEZ:D
| mode | OE3_y | :E

uonound yesig

BPEN bit

PWMO

PWMH1

PWM2

PWM3
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)

AUTORELOAD REGISTER (ATR1H)
Read / Write
Reset Value: 0000 0000 (00h)

15 8

ATR11|ATR10| ATR9 | ATR8

PWMx CONTROL STATUS REGISTER

AUTORELOAD REGISTER (ATR1L)
Read / Write
Reset Value: 0000 0000 (00h)

7 0

(PWMxCSR)
Read / Write
Reset Value: 0000 0000 (00h)
7 0
0 0 0 0 OP_ENOPEDG OPx |CMPFx

ATR7 | ATR6 | ATR5 | ATR4 | ATR3 | ATR2 | ATR1 | ATRO

Bits 11:0 = ATR1[11:0] Autoreload Register 1.
This is a 12-bit register which is written by soft-
ware. The ATR1 register value is automatically
loaded into the upcounter CNTR1 when an over-
flow occurs. The register value is used to set the
PWM frequency.

PWM OUTPUT CONTROL REGISTER
(PWMCR)

Read/Write

Reset Value: 0000 0000 (00h)

7 0

0 OE3 0 OE2 0 OE1 0 OEO0

Bits 7:0 = OE[3:0] PWMx output enable.

These bits are set and cleared by software and

cleared by hardware after a reset.

0: PWM mode disabled. PWMx Output Alternate
Function disabled (I/O pin free for general pur-
pose 1/0O)

1: PWM mode enabled

4

Bits 7:4= Reserved, must be kept cleared.
Bit 3 = OP_EN One Pulse Mode Enable

This bit is read/write by software and cleared by
hardware after a reset. This bit enables the One
Pulse feature for PWM2 and PWMS3. (Only availa-
ble for PWM3CSR)

0: One Pulse mode disabled for PWM2/3.
1: One Pulse mode enabled for PWM2/3.

Bit 2 = OPEDGE One Pulse Edge Selection.

This bit is read/write by software and cleared by
hardware after a reset. This bit selects the polarity
of the LTIC signal for One Pulse feature. This bit
will be effective only if OP_EN bit is set. (Only
available for PWM3CSR)

0: Falling edge of LTIC is selected.
1: Rising edge of LTIC is selected.

Bit 1 = OPx PWMx Output Polarity.

This bit is read/write by software and cleared by
hardware after a reset. This bit selects the polarity
of the PWM signal.

0: The PWM signal is not inverted.

1: The PWM signal is inverted.

Bit 0 = CMPFx PWMx Compare Flag.

This bit is set by hardware and cleared by software
by reading the PWMxCSR register. It indicates
that the upcounter value matches the Active DCRx
register value.

0: Upcounter value does not match DCRx value.
1: Upcounter value matches DCRXx value.

73/159




ST7LITE1xB

DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)

Bit 1= TRAN2 Transfer enable2

This bit is read/write by software, cleared by hard-
ware after each completed transfer and set by
hardware after reset. It controls the transfers on
CNTR2.

It allows the value of the Preload DCRx registers
to be transferred to the Active DCRXx registers after
the next overflow event.

The OPx bits are transferred to the shadow OPx
bits in the same way.

Notes:

1. DCR2/3 transfer will be controlled using this bit
if ENCNTR2 bit is set.
2. This bit must not be reset by software

Bit 0 = TRAN1 Transfer enable 1

This bit is read/write by software, cleared by hard-
ware after each completed transfer and set by
hardware after reset. It controls the transfers on
CNTRI1. It allows the value of the Preload DCRx
registers to be transferred to the Active DCRXx reg-
isters after the next overflow event.

The OPx bits are transferred to the shadow OPx
bits in the same way.

Notes:

1. DCRO,1 transfers are always controlled using
this bit.

2. DCR2/3 transfer will be controlled using this bit
if ENCNTR2 is reset.

3.This bit must not be reset by software

AUTORELOAD REGISTER2 (ATR2H)
Read / Write
Reset Value: 0000 0000 (00h)

15 8

ATR11|ATR10| ATR9 | ATR8
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AUTORELOAD REGISTER (ATR2L)
Read / Write
Reset Value: 0000 0000 (00h)

7 0

ATR7 | ATR6 | ATR5 | ATR4 | ATR3 | ATR2 | ATR1 | ATRO

Bits 11:0 = ATR2[11:0] Autoreload Register 2.
This is a 12-bit register which is written by soft-
ware. The ATR2 register value is automatically
loaded into the upcounter CNTR2 when an over-
flow of CNTR2 occurs. The register value is used
to set the PWM2/PWM3 frequency when
ENCNTR2 is set.

DEAD TIME GENERATOR REGISTER (DTGR)

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

7 0

DTE DT6 DT5 DT4 DT3 DT2 DT1 DTO

Bit 7 = DTE Dead Time Enable

This bit is read/write by software. It enables a dead
time generation on PWMO/PWM1.

0: No Dead time insertion.

1: Dead time insertion enabled.

Bits 6:0 = DT[6:0] Dead Time Value

These bits are read/write by software. They define
the dead time inserted between PWMO/PWM1.
Dead time is calculated as follows:

Dead Time = DT[6:0] x Tcounter1
Note:

1. If DTE is set and DT[6:0]=0, PWM output sig-
nals will be at their reset state.

4
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11.3 LITE TIMER 2 (LT2)

11.3.1 Introduction

The Lite Timer can be used for general-purpose
timing functions. It is based on two free-running 8-
bit upcounters and an 8-bit input capture register.

11.3.2 Main Features
m Realtime Clock

— One 8-bit upcounter 1 ms or 2 ms timebase

period (@ 8 MHz fogc)
Figure 51. Lite Timer 2 Block Diagram

— One 8-bit upcounter with autoreload and pro-
rammable timebase period from 4ps to
.024ms in 4ps increments (@ 8 MHz fogc)

— 2 Maskable timebase interrupts
m Input Capture
— 8-bit input capture register (LTICR)

— Maskable interrupt with wake-up from Halt
mode capability

fosc/32
LTCNTR
»| 8-bit TIMEBASE LTCSR2
>
COUNTER 2 0 0] o0 0 0 0 |TB2iE| TB2F
A ?
8
LTARR
i fLTiMeR
8-bit AUTORELOAD
REGISTER
— 2 M
8-bit TIMEBASE
> COUNTER 1 F— »0) Timebase
1or2ms
(@ 8 MHz
f
8 osc)
LTICR
8-bit
LTICCH—» INPUT CAPTURE
REGISTER
LTCSR1 v
ICIE | ICF | TB |TB1IE| TB1F

—

|

Ll

LTTB1 INTERRUPT REQUEST

_/

LTIC INTERRUPT REQUE&I’

Interrupt request

P To 12-bit AT TImer

4

79/159




ST7LITE1xB

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 (I:Enablel fEx't from fEx't
Event Flag ontrol| from Active | oM
Bit Wait Halt
Halt
Timebase 1
Event TB1F | TB1IE Yes
Timebase 2 T82F | TB2IE Yes No No
Event
IC Event ICF ICIE 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).

11.3.6 Register Description
LITE TIMER CONTROL/STATUS REGISTER 2

(LTCSR2)

Read / Write

Reset Value: 0000 0000 (00h)
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

(574

reading the LTCSR 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 | AR6 | AR5 | AR4 | AR3 | AR2 | AR1 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.

LITE TIMER COUNTER 2 (LTCNTR)
Read only
Reset Value: 0000 0000 (00h)

7 0

CNT7 | CNT6 | CNT5 | CNT4 | CNT3 | CNT2 | CNT1 | CNTO

Bits 7:0 = CNT[7:0] Counter 2 Reload Value

This register is read by software. The LTARR val-
ue is automatically loaded into Counter 2 (LTCN-
TR) when an overflow occurs.

LITE TIMER CONTROL/STATUS REGISTER
(LTCSR1)

Read / Write

Reset Value: 0x00 0000 (xOh)

7 0

ICIE ICF TB | TB1IE| TB1F

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
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SERIAL PERIPHERAL INTERFACE (cont’d)

SPI CONTROL/STATUS REGISTER (SPICSR)
Read/Write (some bits Read Only)
Reset Value: 0000 0000 (00h)

7 0

SPIF |WCOL| OVR |MODF - SOD | SSM | SsI

Bit 7 = SPIF Serial Peripheral Data Transfer Flag
(Read only)
This bit is set by hardware when a transfer has
been completed. An interrupt is generated if
SPIE =1 in the SPICR register. It is cleared by
a software sequence (an access to the SPICSR
register followed by a write or a read to the
SPIDR register).

0: Data transfer is in progress or the flag has been
cleared.

1: Data transfer between the device and an exter-
nal device has been completed.

Note: While the SPIF bit is set, all writes to the
SPIDR register are inhibited until the SPICSR reg-
ister is read.

Bit 6 = WCOL Write Collision status (Read only)
This bit is set by hardware when a write to the
SPIDR register is done during a transmit se-
quence. It is cleared by a software sequence (see
Figure 6).

0: No write collision occurred

1: A write collision has been detected

Bit 5 = OVR SPI Overrun error (Read only)

This bit is set by hardware when the byte currently
being received in the shift register is ready to be
transferred into the SPIDR register while SPIF = 1
(See Section 0.1.5.2). An interrupt is generated if
SPIE = 1 in the SPICR register. The OVR bit is
cleared by software reading the SPICSR register.
0: No overrun error

1: Overrun error detected

Bit 4 = MODF Mode Fault flag (Read only)

This bit is set by hardware when the SS pin is
pulled low in master mode (see Section 0.1.5.1
Master Mode Fault (MODF)). An SPI interrupt can
be generated if SPIE =1 in the SPICR register.
This bit is cleared by a software sequence (An ac-
cess to the SPICSR register while MODF = 1 fol-
lowed by a write to the SPICR register).

0: No master mode fault detected

1: A fault in master mode has been detected

Bit 3 = Reserved, must be kept cleared.
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Bit 2 = SOD SPI Output Disable

This bit is set and cleared by software. When set, it
disables the alternate function of the SPI output
(MOSI in master mode / MISO in slave mode)

0: SPI output enabled (if SPE = 1)

1: SPI output disabled

Bit 1 = SSM SS Management

This bit is set and cleared by software. When set, it

disables the alternate function of the SPI SS pin

and uses the SSI bit value instead. See Section

0.1.3.2 Slave Select Management.

0: Hardware management (SS managed by exter-
nal pin) L

1: Software management (internal SS signal con-
trolled by SSI bit. External SS pin free for gener-
al-purpose 1/O)

Bit 0 = SSI SS Internal Mode

This bit is set and cleared by software. It acts as a
‘chip select’ by controlling the level of the SS slave
select signal when the SSM bit is set.

0: Slave selected

1: Slave deselected

SPI DATA I/O REGISTER (SPIDR)
Read/Write
Reset Value: Undefined

7 0

D7 D6 D5 D4 D3 D2 D1 DO

The SPIDR register is used to transmit and receive
data on the serial bus. In a master device, a write
to this register will initiate transmission/reception
of another byte.

Notes: During the last clock cycle the SPIF bit is
set, a copy of the received data byte in the shift
register is moved to a buffer. When the user reads
the serial peripheral data 1/O register, the buffer is
actually being read.

While the SPIF bit is set, all writes to the SPIDR
register are inhibited until the SPICSR register is
read.

Warning: A write to the SPIDR register places
data directly into the shift register for transmission.

A read to the SPIDR register returns the value lo-
cated in the buffer and not the content of the shift
register (see Figure 1).
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10-BIT A/D CONVERTER (ADC) (Cont’d)

Bit 2 = AMPSEL Ampilifier Selection Bit
This bit is set and cleared by software.
0: Amplifier is not selected

1: Amplifier is selected

Note: When AMPSEL=1 it is mandatory that fopc
be less than or equal to 2 MHz.

Bits 1:0 = D[1:0] LSB of Analog Converted Value

Table 18. ADC Register Map and Reset Values

Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
0034h ADCCSR EOC SPEED ADON 0 0 CH2 CHA1 CHoO
Reset Value 0 0 0 0 0 0 0 0
ADCDRH D9 D8 D7 D6 D5 D4 D3 D2
0035h
Reset Value X X X X X X X X
0036h ADCDRL 0 0 0 AMPCAL | SLOW | AMPSEL D1 DO
Reset Value 0 0 0 0 0 0 X X
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13 ELECTRICAL CHARACTERISTICS

13.1 PARAMETER CONDITIONS

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

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 T5=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, VDD=5V (fOf the 4.5VSVDDS5.5V
voltage range) and Vpp=3.3V (for the
3V<Vpp<3.6V 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 63.

Figure 63. Pin loading conditions

7[] ST7PIN
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13.1.5 Pin input voltage

The input voltage measurement on a pin of the de-
vice is described in Figure 64.

Figure 64. Pin input voltage

[] ST7PIN
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OPERATING CONDITIONS (Cont’d)
13.3.5.2 Devices with “’6” or “3” order code suffix (tested for T, = -40 to +125°C) @ Vpp = 3.0 to 3.6V

Symbol Parameter Conditions Min | Typ | Max | Unit
fac Internal 1F)(C oscillator fre- | RCCR = FF (reszet value), Tp=25°C, Vpp= 3.3V 700 KHz
quency RCCR=RCCR12),Ty=25°C,Vpp= 3.3V 992 | 1000 | 1008
Ta=25°C,Vpp=3.3V -0.8 +08 | %
A N e Ta=25°C,Vpp=3.0 to 3.6V 3 -1 +1 %
ACCpg¢ ogc(:)illjlzg?'lvf/)her:ig;;)rated T=25 10 +857C, Vpp=8.8V 3 3 +3 %
with RCCR=RCCR12 | Ta=25 to +85°C,Vpp=3.0 to 3.6V -3.5 +35 | %
Ta=25 to +125°C,Vpp=3.0 to 3.6V 9 -5 +65 | %
Ta=-40 to +25°C,Vpp=3.0 to 3.6V 9 -3.5 +4 %
Ipo(RO) SRfm‘;Stg'r']ator eurrent Con-| ¢ _o50¢ Vpp=3.3V 4009 WA
tsurc) | RC oscillator setup time | Tp=25°C,Vpp=3.3V 109 | ps
foLL x4 PLL input clock 0.79 MHz
tLock PLL Lock time® 2 ms
tsTaB PLL Stabilization time® 4 ms
ACGp, | x4 PLL Accuracy fac = IMHZ@T2=25°C, Vpp=2.7 to 3.3V 0.1;‘; %
fac = IMHZ@T =40 to +85°C, Vpp= 3.3V 0.1 %
twaim) PLL jitter period ©) frc = TMHz 120 us
JTpL | PLLjitter (Afopu/fopu) 17) %
IpppLLy | PLL current consumption | Tp=25°C 1909 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 23.
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 ACCp is max. 10% until tgtag has elapsed. See Figure 13 on page 24.
6. This period is the PLL servoing period. During this period, the frequency remains unchanged.

7. Guaranteed by design.

4
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I/0 PORT PIN CHARACTERISTICS (Cont'd)
Figure 81. Typical Vo at Vpp=2.7V (standard)

Figure 84. Typical Vo at Vpp=2.7V (Port C)
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Figure 82. Typical Vg at Vpp=3.3V (standard)

Figure 85. Typical Vg at Vpp=3.3V (Port C)
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Figure 83. Typical Vo at Vpp=5V (standard)
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Figure 86. Typical Vo, at Vpp=5V (Port C)
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Please Read Carefully:

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

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

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

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

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

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

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

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

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

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
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