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DATA EEPROM (Cont'd)

5.4 POWER SAVING MODES

Wait mode

The DATA EEPROM can enter WAIT mode on ex-
ecution of the WFI instruction of the microcontrol-
ler or when the microcontroller enters Active-HALT
mode.The DATA EEPROM will immediately enter
this mode if there is no programming in progress,
otherwise the DATA EEPROM will finish the cycle
and then enter WAIT mode.

Active-Halt mode
Refer to Wait mode.

Halt mode

The DATA EEPROM immediately enters HALT
mode if the microcontroller executes the HALT in-
struction. Therefore the EEPROM will stop the
function in progress, and data may be corrupted.

Figure 10. Data EEPROM Programming Cycle

5.5 ACCESS ERROR HANDLING

If a read access occurs while E2LAT=1, then the
data bus will not be driven.

If a write access occurs while E2LAT=0, then the
data on the bus will not be latched.

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

5.6 Data EEPROM Read-out Protection

The read-out protection is enabled through an op-
tion bit (see option byte section).

When this option is selected, the programs and
data stored in the EEPROM memory are protected
against read-out (including a re-write protection).
In Flash devices, when this protection is removed
by reprogramming the Option Byte, the entire Pro-
gram memory and EEPROM is first automatically
erased.

Note: Both Program Memory and data EEPROM
are protected using the same option bit.
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7.4 MULTI-OSCILLATOR (MO)

The main clock of the ST7 can be generated by
four different source types coming from the multi-
oscillator block (1 to 16MHz):

m an external source

m 5 different configurations for crystal or ceramic
resonator oscillators

= an internal high frequency RC oscillator

Each oscillator is optimized for a given frequency
range in terms of consumption and is selectable
through the option byte. The associated hardware
configurations are shown in Table 4. Refer to the
electrical characteristics section for more details.

External Clock Source

In this external clock mode, a clock signal (square,
sinus or triangle) with ~50% duty cycle has to drive
the OSC1 pin while the OSC2 pin is tied to ground.

Note: when the Multi-Oscillator is not used, PB4 is
selected by default as external clock.

Crystal/Ceramic Oscillators

In this mode, with a self-controlled gain feature,
oscillator of any frequency from 1 to 16MHz can be
placed on OSC1 and OSC2 pins. This family of os-
cillators has the advantage of producing a very ac-
curate rate on the main clock of the ST7. In this
mode of the multi-oscillator, the resonator and the
load capacitors have to be placed as close as pos-
sible to the oscillator pins in order to minimize out-
put distortion and start-up stabilization time. The
loading capacitance values must be adjusted ac-
cording to the selected oscillator.

These oscillators are not stopped during the
RESET phase to avoid losing time in the oscillator
start-up phase.

Internal RC Oscillator

In this mode, the tunable 1%RC oscillator is used
as main clock source. The two oscillator pins have
to be tied to ground if dedicately using for oscillator
else can be found as general purpose 10.

4

The calibration is done through the RCCR[7:0] and
SICSRI[6:5] registers.

Table 4. ST7 Clock Sources

Hardware Configuration

ST7

OSCH 0scC2

External Clock

EXTERNAL
SOURCE

ST7
0sC2

OSCH

Crystal/Ceramic Resonators

7777 Cu Co 7777
LOAD
“— CAPACITORS —
2 sT7
= osct osc2
3
O
[an
5
£
3
= 7777
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SYSTEM INTEGRITY MANAGEMENT (Cont'd)
7.6.3 Low Power Modes

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

Mode Description
WAIT No effect on SI. AVD interrupts cause the
device to exit from Wait mode.
HALT The SICSR register is frozen.

The AVD remains active.

7.6.3.1 Interrupts

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

34/159

Event Enable | Exit Exit
Interrupt Event Fla Control| from | from
9 | Bit | wait | Halt
AVD event AVDF | AVDIE | Yes No
IS73
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I/0 PORTS (Cont'd)
Figure 32. I/0O Port General Block Diagram

REGISTER ALTERNATE 1
ACCESS " ° OUTPUT — Vbb P-BUFFER
\ From on-chip peripheral of T —_ (see table below)
Y.
] R ALTERNATE PULL-UP
/ . ENABLE
: BIT (see table below)
=y on | = \ 1O v
= DDR [ _leJ_ % \
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o
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w 1
&| . ORSEL o —
% ; N-BUFFER  _| DIODES
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l| )/ . ! ANALOG
|‘ ’, J OMOS INPUT
: . SCHMITT
\D;S/EL gk K j TRIGGER
‘\ ! O |
. ! ! ALTERNATE
- . INPUT
EXTERNAL To on-chip peripheral
INTERRUPT FROM
REQUEST (eiy) OTHER
SENSITIVITY BITS Note: Refer to the Port Configuration
SELECTION table for device specific information.
Table 8. 1/0 Port Mode Options
Di
Configuration Mode Pull-Up P-Buffer lodes
to VDD to VSS
Input Floating v.vith/v.vithout Interrupt Off Off
Pull-up with/without Interrupt On on on
Output Push-pull off On
P Open Drain (logic level) o

Legend: Off - implemented not activated
On - implemented and activated

50/159
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I/0 PORTS (Cont'd)

10.7 DEVICE-SPECIFIC I/O PORT CONFIGURATION

The 1/O port register configurations are summa- Interrupt Ports
rised as follows. Ports where the external interrupt capability is
Standard Ports selected using the EISR register
PA7:0, PB6:0 MODE DDR OR
floating input
MODE DDR | OR oafing IMPut__ 0 0
—— pull-up interrupt input 0 1
floating input 0 0 -

Fup input 0 3 open drain output 1 0
put-up - push-pull output 1 1
open drain output 1 0
push-pull output 1 1

PC1:0 (multiplexed with OSC1,0SC2)
MODE DDR
floating input 0
push-pull output 1

The selection between OSC1 or PCO and OSC2 or
PC1 is done by option byte. Refer to section 15.1
on page 149. Interrupt capability is not available
on PC1:0.

Note: PCOR not implemented but p-transistor al-
ways active in output mode (refer to Figure 32 on
page 50)

Table 10. Port Configuration (Standard ports)

Input Output
Port Pin name
OR=0 OR=1 OR=0 OR=1
Port A PA7:0 floating pull-up open drain push-pull
Port B PB6:0 floating pull-up open drain push-pull

Note: On ports where the external interrupt capability is selected using the EISR register, the configura-
tion will be as follows:

Input Output
Port Pin name
OR=0 OR=1 OR=0 OR=1
Port A PA7:0 floating pull-up interrupt open drain push-pull
Port B PB6:0 floating pull-up interrupt open drain push-pull

Table 11. I/O Port Register Map and Reset Values

Address i
Register 7 6 5 4 3 2 1 0

(Hex.) Label

PADR MSB LSB
0000h

Reset Value 1 1 1 1 1 1 1 1

PADDR MSB LSB
0001h

Reset Value 0 0 0 0 0 0 0 0

ﬁ 53/159
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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 12
.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.

Table 12.Watchdog Timing

fch = 8MHz
WDG min max
Counter Code [ms] [ms]
COh 1 2
FFh 127 128
Notes:

1. The timing variation shown in Table 12 is due to
the unknown status of the prescaler when writing
to the CR register.

2. The number of CPU clock cycles applied during
the RESET phase (256 or 4096) must be taken
into account in addition to these timings.

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
on page 149.

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. Same behaviour in active-halt
mode.

11.1.5 Interrupts
None.

11.1.6 Register Description
CONTROL REGISTER (WDGCR)
Read/Write

Reset Value: 0111 1111 (7Fh)

7 0

‘WDGA‘TGTS‘T4T3‘T2T1TO‘

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.

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).

Table 13. Watchdog Timer Register Map and Reset Values

Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
002Eh WDGCR WDGA T6 T5 T4 T3 T2 T1 TO
Reset Value 0 1 1 1 1 1 1 1
56/159 KYI




ST7LITE1xB

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

— At the second input capture on the falling edge of
the pulse, we assume that the values in the reg-
isters are as follows:

LTICR=LT2
ATICRH = ATH2
ATICRL = ATL2

Hence ATICR2 [11:0] = ATH2 & ATL2

Now pulse width P between first capture and sec-
ond capture will be:

P =decimal (F9 —LT1 +LT2+ 1) * 0.004ms + dec-
imal ((FFF * N) + N + ATICR2 - ATICR1 —1) * 1ms
where N = No of overflows of 12-bit CNTR1.

Figure 46. Long Range Input Capture Timing Diagram
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont’d)
11.2.3.6 One Pulse Mode

One Pulse Mode can be used to control PWM2/3
signal with an external LTIC pin. This mode is
available only in dual timer mode i.e. only for
CNTR2, when the OP_EN bit in PWM3CSR regis-
ter is set.

One Pulse Mode is activated by the external LTIC
input. The active edge of the LTIC pin is selected
by the OPEDGE bit in the PWM3CSR register.

After getting the active edge of the LTIC pin,
CNTR2 is reset (000h) and PWM3 is set to high.
CNTR2 starts counting from 000h, when it reaches
the active DCRS3 value then the PWMS3 output
goes low. Till this time, any further transitions on
the LTIC signal will have no effect. If there are
LTIC transitions after CNTR2 reaches the DCR3
value, CNTR2 is reset again and the PWM3 output
goes high.

If there is no LTIC active edge then CNTR2 will
count till it reaches the ATR2 value, and then it will
be reset again and the PWMS3 output is set to high.
The counter again starts counting from 000h,
when it reaches the active DCRS3 value the PWMS3
output goes low, the counter counts till it reaches
the ATR2 value, it resets and the PWMS3 output is
set to high and it goes on the same way.

The same operation applies for the PWM2 output,
but in this case the comparison is done on the
DCR2 value.

The OP_EN and OPEDGE bits take effect on the
fly and are not synchronized with the CNTR2 over-
flow.

The OP2/3 bits can be used to inverse the polarity
of the PWM2/3 outputs in one-pulse mode. The
update of these bits (OP2/3) is synchronized with
the CNTR2 overflow, they will be updated if the
TRAN2 bit is set.

Notes:

1. If CNTR2 is running at 32 MHz, the time taken
from activation of LTIC input and CNTR2 reset is
between 2 and 3 tgyTR2 CYCleS, i.e. 66 ns to 99 ns
(with 8 MHz fg,,).

2. The Lite Timer input capture interrupt must be
disabled while 12-bit ARTimer is in One Pulse
Mode. This is to avoid spurious interrupts.

3. The priority of various events affecting PWM3 is
as follows:

— Break (Highest priority)
— One-pulse mode with active LTIC edge
— Forced overflow (by FORCE2 bit)

(574

— One-pulse mode without active LTIC edge
— Normal PWM operation. (Lowest priority)

4. It is possible to synchronize the update of
DCR2/3 registers and OP2/3 bits with the CNTR2
reset. This is managed by the overflow interrupt
which is generated if CNTR2 is reset either due to
an ATR match or an active pulse on the LTIC pin.

5. Updating the DCR2/3 registers and OP2/3 bits
in one-pulse mode is done dynamically by soft-
ware using force update (FORCE2 bit in the
ATCSR2 register).

6. DCRS3 update in this mode is not synchronized
with any event. Consequently the next PWMS cy-
cle just after the change may be longer than ex-
pected (refer to Figure 15).

7. In One Pulse Mode the ATR2 value must be

greater than the DCR2/3 value for the PWM2/3
outputs. (contrary to normal PWM mode)

8. If there is an active edge on the LTIC pin after
the CNTR2 has reset due to an ATR2 match, then
the timer gets reset again. The duty cycle may be
modified depending on whether the new DCR val-
ue is less than or more than the previous value.

9. The TRAN2 bit must be set simultaneously with
the FORCEZ2 bit in the same instruction after a
write to the DCR register.

10. The ATR2 value should be changed after an
overflow in one pulse mode to avoid an irregular
PWM cycle.

11. When exiting from one pulse mode, the
OP_EN bit in the PWM3CSR register must be re-
set first and then the ENCNTR2 bit (if CNTR2 is to
be stopped).

How to Enter One Pulse Mode:

1. Load the ATR2H/ATR2L registers with required
value.

2. Load the DCR3H/DCR3L registers for PWM3
output. The ATR2 value must be greater than
DCRS.

3. Set the OP3 bit in the PWM3CSR register if po-
larity change is required.

4. Start the CNTR2 counter by setting the
ENCNTR2 bit in the ATCSR2 register.

5. Set TRAN2 bit in ATCSR2 to enable transfer.

6. Wait for an overflow event by polling the OVF2
flag in the ATCSR2 register.

7. Select the counter clock using the CK[1:0] bits in
the ATCSR register.
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LITE TIMER (Contd)

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 initialize
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 = togc * 16000 (2ms @ 8
MHz)

Bit 4 = TB1IE Timebase Interrupt enable
This bit is set and cleared by software.
0: Timebase (TB1) interrupt disabled

1: Timebase (TB1) interrupt enabled

Bit 3 = TB1F 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

Bits 2:0 = Reserved

LITE TIMER INPUT CAPTURE REGISTER
(LTICR)

Read only

Reset Value: 0000 0000 (00h)

7 0

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

Bits 7:0 = ICR[7:0] /nput 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.

82/159
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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.

94/159

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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11.5 10-BIT A/D CONVERTER (ADC)

11.5.1 Introduction

The on-chip Analog to Digital Converter (ADC) pe-
ripheral is a 10-bit, successive approximation con-
verter with internal sample and hold circuitry. This
peripheral has up to 7 multiplexed analog input
channels (refer to device pin out description) that
allow the peripheral to convert the analog voltage
levels from up to 7 different sources.

The result of the conversion is stored in a 10-bit
Data Register. The A/D converter is controlled
through a Control/Status Register.

11.5.2 Main Features

= 10-bit conversion

m Up to 7 channels with multiplexed input

m Linear successive approximation

Figure 60. ADC Block Diagram

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

m On/off bit (to reduce consumption)

The block diagram is shown in Figure 60.

11.5.3 Functional Description
11.5.3.1 Analog Power Supply

Vppa and Vggp are the high and low level refer-
ence voltage pins. In some devices (refer to device
pin out description) they are internally connected
to the Vpp and Vgg pins.

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

DIV 4

fCPU 1 1:ADC
»| DIV 2 o
|9
- SLOW
T bit
EOC SPEEDADON| 0 0 CH2 | CH1 | CHO ADCCSR
A |
3
AINO | HOLD CONTROL v\
ANt —= | |— ANALOG TO DIGITAL
. CONVERTER
AIN6 —> — T
L] AMPSEL Capc
bit ‘
ADCDRH D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2
=
AMP AMP
ADCDRL 0 0 0 |'caL [BLOM ‘g | D1 | DO
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OPERATING CONDITIONS (Cont’d)

Figure 68. Typical accuracy with RCCR=RCCR1 vs Vpp= 3-3.6V and Temperature
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OPERATING CONDITIONS (Cont’d)

Figure 70. PLL Afcpy/fcpy versus time
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13.3.5.3 32MHz PLL
Tp =-40 to 125°C, unless otherwise specified

Symbol Parameter Min Typ Max Unit
Voo Voltage ") 45 5 5.5 Vv
fpLL32 Frequency 7 32 MHz
fiNPUT Input Frequency 7 8 9 MHz

Note:
1. 32 MHz is guaranteed within this voltage range.
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Figure 73. Typical Ipp in SLOW vs. fepy

Figure 76. Typical Ipp in SLOW-WAIT vs. fcpy
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Figure 74. Typical Ipp in WAIT vs. fcpy
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Figure 75. Typical Ipp in WAIT at fcpy= 8MHz
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Figure 77. Typical Ipp vs. Temperature
at Vpp =5V and fopy = 8MHz
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13.8 /0 PORT PIN CHARACTERISTICS

13.8.1 General Characteristics
Subject to general operating conditions for Vpp, fogc, and Tp unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Vi Input low level voltage Vgs-0.3 0.3xVpp v
Vi Input high level voltage 0.7xVpp Vpp +0.3

Schmitt trigger voltage
Vhys hysteresisg'g 400 mv
I Input leakage current Vss<VinSVpp +1
Static current consumption in- pA
Is duczed by each floating input | Floating input mode 400
pin
Weak pull-up equivalent N Vpp=5V 50 120 250
Reu | resistord) Vin=Vss Vpp=3V 160 ke
Cio I/O pin capacitance 5 pF
Output high to low level fall
t : 25
f(10)out | time 1) C,=50pF o
¢ Output low to high level rise | Between 10% and 90% o5
r(I0)out | time 1)
twamin | External interrupt pulse time 4 1 tcpu

Notes:

1. Data based on validation/design results.

2. Configuration not recommended, all unused pins must be kept at a fixed voltage: using the output mode of the 1/O for
example or an external pull-up or pull-down resistor (see Figure 80). Static peak current value taken at a fixed V| value,
based on design simulation and technology characteristics, not tested in production. This value depends on Vpp and tem-
perature values.

3. The Rpy pull-up equivalent resistor is based on a resistive transistor.

4. To generate an external interrupt, a minimum pulse width has to be applied on an I/O port pin configured as an external
interrupt source.

Figure 80. Two typical Applications with unused I/O Pin

Vbp ST7XXX

UNUSED I/0 PORT

10k UNUSED /0O PORT

E— ST7XXX

Caution: During normal operation the ICCCLK pin must be pulled-up, internally or externally

(external pull-up of 10k mandatory in noisy environment). This is to avoid entering ICC mode unexpectedly during a reset.
Note: I/O can be left unconnected if it is configured as output (0 or 1) by the software. This has the advantage of greater EMC
robustness and lower cost.
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13.11 10-BIT ADC CHARACTERISTICS

Subject to general operating condition for Vpp, fosc, and Ta unless otherwise specified.

Symbol Parameter Conditions Min Typ " Max Unit
fapc | ADC clock frequency 4 MHz
VaIN Conversion voltage range 2) Vssa Vbpa \"
RaIN External input resistor 109 kQ
Capc | Internal sample and hold capacitor 6 pF
tstag | Stabilization time after ADC enable 04

— Hs
Conversion time (Sample+Hold) fopu=8MHz, fApc=4MHz 3.5
taDc - Sample capacitor loading time 1/f
- Hold conversion time 10 ADC
Analog Part
lapc — mA
Digital Part 0.2
Figure 110. Typical Application with ADC
Vop
Vr
0.6V
Rain AINx 10-Bit A/D
VAN NN\ {1 * Conversion
Vv -
— O.TGV I —_ Canc
+1pA 6pF
ST72XXX

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. When Vppp and Vggp pins are not available on the pinout, the ADC refers to Vpp and Vgg.

3. Any added external serial resistor will downgrade the ADC accuracy (especially for resistance greater than 10kQ2). 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.
Related application notes:

Understanding and minimizing ADC conversion errors (AN1636)
Software techniques for compensating ST7 ADC errors (AN1711)

4
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14 PACKAGE CHARACTERISTICS

In order to meet environmental requirements, ST JESD97. The maximum ratings related to solder-
offers these devices in ECOPACK® packages. ing conditions are also marked on the inner box la-
These packages have a Lead-free second level in- bel.

terconnect. The category of second Level Inter- ECOPACK is an ST trademark. ECOPACK speci-
connect is marked on the package and onthe in- fications are available at: www.st.com.

ner box label, in compliance with JEDEC Standard

14.1 PACKAGE MECHANICAL DATA
Figure 113. 16-Pin Plastic Dual In-Line Package, 300-mil Width

Dim. mm inches
£ Min | Typ | Max | Min | Typ | Max
\ 3 N ——T— g A 5.33 0.210
n ) | A1 |0.38 0.015
L _Lvﬂ $ A2 |2.92|3.30 | 4.95|0.115/0.130{0.195
JJ ot b |0.36 | 0.46 | 0.56 |0.014]0.018[0.022
) < Et b2 |1.14|1.52 | 1.78 [0.045|0.060|0.070
o1 " b2 vl eB b3 | 0.76 | 0.99 | 1.14 [0.030(0.039|0.045
¢ |0.20 | 0.25|0.36 |0.008/0.010|0.014
D D [18.67(19.18(19.69(0.735|0.755|0.775
Mrararararargrl D1 |0.13 0.005
e 2.54 0.100
D E |7.62|7.87|8.26 [0.300|0.310/0.325
E1 |6.10 | 6.35 | 7.11 |0.240(0.250|0.280
L |292]|3.30|3.81]0.115/0.130|0.150
LR LN eB 10.92 0.430
Number of Pins
N 16
Note . Values ininches are converted from mm
and rounded to 3 decimal digits.
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14.2 SOLDERING INFORMATION

In accordance with the RoHS European directive,
all STMicroelectronics packages have been con-
verted_to lead-free technology, named ECO-
PACK™,

» ECOPACK™ packages are qualified according
to the JEDEC STD-020C compliant soldering
profile.

m Detailed information on the STMicroelectronics
ECOPACK™ transition program is available on
www.st.com/stonline/leadfree/, with specific
technical Application notes covering the main

technical aspects related to lead-free
conversion (AN2033, AN2034, AN2035,
AN2036).

Backward and forward compatibility:

The main difference between Pb and Pb-free sol-
dering process is the temperature range.

— ECOPACK™ TQFP, SDIP, SO and QFN20
packages are fully compatible with Lead (Pb)
containing soldering process (see application
note AN2034)

— TQFP, SDIP and SO Pb-packages are compati-
ble with Lead-free soldering process, neverthe-
less it's the customer's duty to verify that the Pb-
packages maximum temperature (mentioned on
the Inner box label) is compatible with their Lead-
free soldering temperature.

Table 25. Soldering Compatibility (wave and reflow soldering process)

Package Plating material devices Pb solder paste Pb-free solder paste
SDIP & PDIP Sn (pure Tin) Yes Yes *
QFN Sn (pure Tin) Yes Yes *
TQFP and SO NiPdAu (Nickel-palladium-Gold) Yes Yes *
* Assemblers must verify that the Pb-package maximum temperature (mentioned on the Inner box label)

is compatible with their Lead-free soldering process.
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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.

© 2008 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - ltaly - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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