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Pin description

ST7MC1K2-Auto, STTMC1K6-Auto, ST/MC2S4-Auto, ST7TMC2S6-Auto

Table 2. Device pin description(l) (continued)
Pin Level Port )
number Main
. e function .
o &)
T |y Pin name Sl ol s Input Output (after Alternate function
o o S a
L6 6 2l 5 %5 sls | « ol a reset)
Mk EREEEECE
PWM ADC
9 7 | PA3/PWMO/AINO /0| Ct X eil X | X | X |Port A3 analog
output O .
input O
®) | ® |pA4 (HS)/ARTCLK o | Cr| HS | X | X X | X |Port A4 Z\é\é'\lf'ART external
PWM-ART | 202
10 | 8 |PA5/ARTIC1/AIN1 /0 | Ct X eil| X | X | X |Port A5 input | analog
captue 1 |input1
. AWN-ART input
© | © PA6/ARTIC2 /0 | Ct X eil X | X |Port A6 | apture 2
PA7/AIN2 /O | Ct X eil| X | X | X |Po A7 ADC analog input 2
11 | 9 |PBO/MCVREF /10 | Cy X | X X | X | X lortBO |MTC voltage reference
12 | 10 |PB1/MCIA /10 | Ct X | X )(_L, ! X |Port Bl MTC input A
13 | 11 |PB2/MCIB /O | Ct X | X 2| X | X |Port B2 MTC input B
= +_
14 | 12 |PB3/MCIC /0| Ct XX X | X | X |PortB3 MTC input C
15 PB4/MISO o | Cr X | x X | X |portga |SP!masterinslave out
| data
=W
| SPI ADC
N, master
16 PB5/MOSI/AIN3 o | Cr X | X X | X |Port B5 analog
out/slave |.
. input 3
in data
17 PB6/SCk /O |Cr|HS | X ei2 X | X |PortB6 |SPI serial clock
SPI slave
® . select " apc
18 | ~R7/SS/AIN4 IO |Cr|HS | X ei2 X | X |Port B7 (active analog
input 4
I low)
—
| PG4 10| Tt X | X X | X |Port G4
PG5 /O | T X | X X | X |Port G5
®) PG6 /o | Tt X | X X | X |Port G6
PG7 /O | T X | X X | X |Port G7
PCO /IO |Cr|HS | X ei2 X | X |PortCO
®) | ® |pci/mccFIo®/AINS | 110 | Cr X| ei2 |X| X | X |PortC1 analog
feedback inout 5
input 08 P
19 | 13 |PC2/0AP /O | Ct ei2 Port C2 | Op-amp positive input
20 | 14 |PC3/OAN /10 | Ct X |ei2 X | X |PortC3 |Op-amp negative input
24/371 1S7i




ST7MC1K2-Auto, ST7TMC1K6-Auto, ST7TMC2S4-Auto, ST7TMC2S6-Auto Central processing unit

5.34 Condition code register (CC)

CcC Reset value: 111x 1xxx
7 5 4 3 2 1 0
1 11 H 10 N Zz C
R/W R/W R/W R/W R/W R/W R/W

The 8-bit condition code register contains the interrupt masks and four flags representative
of the result of the instruction just executed. This register can also be handled by the push

and pop instructions.

These bits can be individually tested and/or controlled by specific instructions.

Table 5. CC register description

Bit Name Function
Interrupt management bits
The combination of the 11 and 10 bits gives \he cu.rent interrupt software
priority:
10: Interrupt software priority = level C (:mzin)
01: Interrupt software priority =2\ %
53 11,10 00: Interrupt software priority =\2vel 2
' (interrupt) 11: Interrupt software prioity = level 3 (interrupt disable)
These two bits ar: seticleared by hardware when entering in interrupt. The
loaded value is gi.'en oy the corresponding bits in the interrupt software
priority reqisters (IXSPR). They can be also set/cleared by software with the
RIM S'\, 1RET, HALT, WFI and push/pop instructions. See Section 7:
Int=r.upts or. page 59 for more details.
Arthrnetic management bit
| This bit is set by hardware when a carry occurs between bits 3 and 4 of the
ALU during an ADD or ADC instructions. It is reset by hardware during the
4 4 same instructions.
\alf carry) 0: No half carry has occurred

1: A half carry has occurred

This bit is tested using the JRH or JRNH instruction. The H bit is useful in
BCD arithmetic subroutines.

N
(negative)

Arithmetic management bit

This bit is set and cleared by hardware. It is representative of the result sign

of the last arithmetic, logical or data manipulation. It's a copy of the result 7th

bit.

0: The result of the last operation is positive or null

1: The result of the last operation is negative (that is, the most significant bit
is a logic 1)

This bit is accessed by the JRMI and JRPL instructions.

39/371




Interrupts ST7MC1K2-Auto, ST7/MC1K6-Auto, ST7/TMC2S4-Auto, ST7/MC2S6-Auto
7.5 Interrupt registers
7.5.1 CPU CC register interrupt bits
CPU CC register Reset value: 111x 1010 (xAh)
7 6 5 4 3 2 1 0
1 11 H 10 N z C
R/W R/W R/W R/W R/W R/W R/W
Table 17. CPU CC register interrupt bits description
Bit | Name Function
Software interrupt priority
These two bits indicate the current interrupt software priority:
10: Interrupt software priority = level 0 (main)
01: Interrupt software priority = level 1
53|11 10 00: Interrupt software priority = level 2
' ' 11: Interrupt software priority = level 3 (interrupt :‘isabfe)(l)
These 2 bits are set/cleared by hardware when ar.(ering in interrupt. The loaded
value is given by the corresponding bits ‘n ‘e interrupt software priority registers
(ISPRx). They can be also set/cleare 1 b 7 software with the RIM, SIM, HALT, WFI,
IRET and push/pop instructicns ‘sce Table 19: Dedicated interrupt instruction set).
1. MCES, TRAP and reset events can interruat a | 2vel 3 program.
64/371 1S7i




ST7MC1K2-Auto, ST7TMC1K6-Auto, ST7TMC2S4-Auto, ST7TMC2S6-Auto On-chip peripherals

10.1.8 Using Halt mode with the watchdog (WDGHALT option)

If Halt mode is used when the watchdog is enabled, refresh the WDG counter before
executing the HALT instruction to avoid an unexpected WDG reset immediately after waking
up the microcontroller.

10.1.9 Watchdog interrupts

None.

10.1.10 Watchdog control register (WDGCR)

WDGCR Reset value: 0111 1111 (7Fh)
7 6 5 4 3 2 1 J
WDGA T[6:0] P
R/W R/IW W

Table 35. WDGCR register description

Bit | Name Function

Activation bit
This bit is set by software and cr!y vieared by hardware after a reset. When
WDGA = 1, the watchdzy =cn enerate a reset.
7 | WDGA | 0: Watchdog disabled
1: Watchdog enabled
Note: This bi*is ot used if the hardware watchdog option is enabled by option
byte.

7-bit coantar (MSB to LSB)
6:0 | T[6:0] v hace bits contain the value of the watchdog counter. It is decremented every

| 16384 fogco cycles (approx). A reset is produced when it rolls over from 40h to
| 3Fh (T6 becomes cleared).

10.1.11 \Wveatchdog window register (WDGWR)

WDGWR Reset value: 0111 1111 (7Fh)
7 6 5 4 3 2 1 0
Reserved WI[6:0]
- RIW

Table 36. WDGWR register description

Bit | Name Function

7 - Reserved, must be kept cleared

7-bit window value

6:0 | W[6:0 . . .
[6:0] These bits contain the window value to be compared to the downcounter.

‘ﬁ 91/371
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10.2.2

94/371

Functional description

Counter

The free running 8-bit counter is fed by the output of the prescaler, and is incremented on
every rising edge of the clock signal.

It is possible to read or write the contents of the counter on the fly by reading or writing the
counter access register (ARTCAR).

When a counter overflow occurs, the counter is automatically reloaded with the contents of
the auto-reload register (ARTARR). The prescaler is not affected.

Counter clock and prescaler

The counter clock frequency is given by:

fcounTer = finput/2°C1# 0%

The timer counter’s input clock (fypyT) feeds the 7-bit programmable prosczier, which
selects one of the eight available taps of the prescaler, as defined ky ~.C;2:0] bits in the
ARTCSR. Thus the division factor of the prescaler can be set 0 2" (wnere n =0, 1, ...7).

This finpyT frequency source is selected through the EXCL bit of the ARTCSR register and
can be either the fopy or an external input frequency -y

The clock input to the counter is enabled by the I CE (timer counter enable) bit in the
ARTCSR register. When TCE is reset, the caunien 1s stopped and the prescaler and counter
contents are frozen. When TCE is set, u.2 ccunter runs at the rate of the selected clock
source.

Counter and prescaler initiclization

After reset, the countei ana the prescaler are cleared and fijypyt = fopu-

The counter car: e initialized by:

® Writing r0 ‘he ARTARR register and then setting the FCRL (force counter re-load) and
tt e "'CE (timer counter enable) bits in the ARTCSR register.

® Wrniing to the ARTCAR counter access register,

in woth cases the 7-bit prescaler is also cleared, whereupon counting starts from a known
value.

Direct access to the prescaler is not possible.

Output compare control

The timer compare function is based on four different comparisons with the counter (one for
each PWMx output). Each comparison is made between the counter value and an output
compare register (OCRX) value. This OCRX register can not be accessed directly, it is
loaded from the duty cycle register (PWMDCRKX) at each overflow of the counter.

This double buffering method avoids glitch generation when changing the duty cycle on the
fly.

J
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PWM auto-reload timer register map and reset values

Table 46. PWM auto-reload timer register map and reset values

Address (Hex.) | Register label 7 6 5 4 3 2 1 0

0074h PWMDCR3 DC7 DC6 | DC5 | DC4 | DC3 DC2 DC1 | DCO
Reset value 0 0 0 0 0 0 0 0

0075h PWMDCR2 DC7 DC6 | DC5 | DC4 | DC3 DC2 DC1 | DCO
Reset value 0 0 0 0 0 0 0 0

0076h PWMDCR1 DC7 DC6 | DC5 | DC4 | DC3 DC2 DC1 | DCO
Reset value 0 0 0 0 0 0 0 0

0077h PWMDCRO DC7 DC6 | DC5 | DC4 | DC3 DC2 DC1 ! DCO
Reset value 0 0 0 0 0 0 o | o

0078h PWMCR OE3 OE2 | OE1 | OEO | OP3 OP2 SIE ' OPO
Reset value 0 0 0 0 0 0 0 0

0079h ARTCSR EXCL | CC2 | CC1 | CCO | TCE | R’RL | OIE | OVF
Reset value 0 0 0 0 0 0 0 0

007Ah ARTCAR CA7 CA6 | CA5 | CA4 '« CA3 CA2 CAl | CAO
Reset value 0 0 0 J 0 0 0 0

007Bh ARTARR AR7 AR6 | AI’5 | AR4 | AR3 AR2 AR1 | ARO
Reset value 0 0 0 0 0 0 0 0

007Ch ARTICCSR CS2 | CS1 | CIE2 | CIEL CF2 | CF1
Reset value ) 0 0 0 0 0 0 0

007Dh ARTICR1 IC7 IC6 IC5 IC4 IC3 IC2 IC1 ICO
Reset valve 0 0 0 0 0 0 0 0

007Eh ARTICR. IC7 IC6 IC5 IC4 IC3 IC2 IC1 ICO
Resot va.ue 0 0 0 0 0 0 0 0
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10.3.3

Functional description

Counter

The main block of the programmable timer is a 16-bit free running upcounter and its
associated 16-bit registers. The 16-bit registers are made up of two 8-bit registers called
high and low.

Counter register (CR)
® Counter high register (CHR) is the most significant byte (MSB).
® Counter low register (CLR) is the least significant byte (LSB).

Alternate counter register (ACR)
® Alternate counter high register (ACHR) is the MSB.
® Alternate counter low register (ACLR) is the LSB.

These two read-only 16-bit registers contain the same value but with the difference that
reading the ACLR register does not clear the TOF bit (timer overflow flay), located in the
status register, (SR), (seel6-bit read sequence (from either the couvnay register or the
alternate counter register) on page 107).

Writing in the CLR register or ACLR register resets the frzc rurining counter to the FFFCh
value. Both counters have a reset value of FFFCh (thic i1 wxe only value which is reloaded in
the 16-bit timer). The reset value of both counters 1z also FFFCh in One Pulse mode and
PWM mode.

The timer clock depends on the clock cun:ol bits of the CR2 register, as illustrated in

Table 51. The value in the counter reg'ste, repeats every 131 072, 262 144 or 524 288 CPU
clock cycles depending on the CC[1:0] bits. The timer frequency can be fcpy/2, fopyu/4,
fcpyu/8 or an external frequeiicy.
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10.5.4

LINSCI serial communication interface - general description

The interface is externally connected to another device by two pins:

TDO: transmit data output. When the transmitter is disabled, the output pin returns to
its I/O port configuration. When the transmitter is enabled and nothing is to be
transmitted, the TDO pin is at high level.

RDI: receive data input is the serial data input. Oversampling techniques are used for
data recovery by discriminating between valid incoming data and noise.

Through these pins, serial data is transmitted and received as characters comprising:

An idle line prior to transmission or reception

A start bit

A data word (8 or 9 bits) least significant bit first
A stop bit indicating that the character is complete

This interface uses three types of baud rate generator:

A conventional type for commonly-used baud rates

An extended type with a prescaler offering a very wide rarac ¢f haud rates even with
non-standard oscillator frequencies

A LIN baud rate generator with automatic resynchroization

141/371
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Figure 63. SCI baud rate and extended prescaler block diagram
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Extended transmitter prescaler register |
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A
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A

Receiver rate
control

v

f " | 4
Receiver cloci-

Receiver muting and wake-up feature

In multiprocessor configurations it is often desirable that only the intended message
recipient should actively receive the full message contents, thus reducing redundant SCI
service overhead for all non-addressed receivers.

The non-addressed devices may be placed in sleep mode by means of the muting function.

Setting the RWU bit by software puts the SCI in sleep mode:

All the reception status bits can not be set.

All the receive interrupts are inhibited.
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Note:

Autoswitched mode

In this mode, using the hardware commutation event Cy, (SC bit reset in MCRC register), the
MCOMP register content is automatically computed in real time as described below and in
Figure 94.

The C (either Cg or Cp) event has no effect on the contents of the MTIM timer.

When a Z event occurs the MTIM timer value is captured in the MZREG register, the
previous captured value is shifted into the MZPRYV register and the MTIM timer is reset. See
Figure 74.

When a Zg event occurs, the value written in the MZREG register is shifted into the MZPRV
register and the MTIM timer is reset.

One of these two registers, (when the SC bit = 0 in the MCRC register and dependina ¢n the
DCB bit in the MCRA register), is multiplied with the contents of the MWGHT regis.er and
divided by 256. The result is loaded in the MCOMP compare register, which auton:atically
triggers the next hardware commutation (C event).

The result of the 8*8 bit multiplication, once written in the MCOMP rzg’ster is compared with
the current MTIM value to check that the MCOMP value is net a'reauy less than the MTIM
value due to the multiplication time. If MCOMP <= MTIM, a Cy, event is generated
immediately and the MCOMP value is overwritten by th 2 i TIM value.

Table 97.  Multiplier result

DCB bit Zcommutation delay
0 MCOMP = MWGHT x MZPRV/256
1 MCOMP = MWGHT x MZREG/256

After each shift operatini® the multiply is recomputed for greater precision.
Using either the MZK&G or MZPRYV register depends on the motor symmetry and type.

The MWGH™ royister gives directly the phase shift between the motor driven voltage and
the BE M)~ This parameter generally depends on the motor and on the speed.

Seng tne SC bit in the MCRC register enables the simulated commutation event (Cg)
g2neration. This means that a write access is possible to the MCOMP register and the
MTIM value is compared directly with the value written by software in the MCOMP register
to generate the Cq event. The comparison is enabled as soon as a write access is done to
the MCOMP register. This means that if the SC bit is set and no write access is done to the
MCOMP register, the C event never occurs because no comparison is made between
MCOMP and MTIM. Therefore, it is recommended in autoswitched mode, when using
software commutation feature (SC bit is set) and for a normal event sequence, the
corresponding value to be put in MCOMP has to be written during the Z interrupt routine
(because MTIM has just been reset), so that there is no spurious comparison. If the SC bit is
set during a Z event interrupt, then, the result of the 8*8 bits hardware multiplication can be
overwritten by software in the MCOMP register. When simulated commutation mode is
enabled, the event sequence is no longer respected, meaning that the peripheral accepts
consecutive commutation events and does not necessarily wait for a D event after a Cq
event. In this case the MCOMP register can be written immediately after the previous C
event, in the C interrupt service routine for example.
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10.6.8

234/371

PWM manager

The PWM manager controls the motor via the six output channels in voltage mode or
current mode depending on the VOCL1 bit in the MCRA register. A block diagram of this part
is given in Figure 107.

Voltage mode

In voltage mode (VOC1 bit = ‘0%), the PWM signal which is applied to the switches is
generated by the 12-bit PWM generator compare U.

Its duty cycle is programmed by software (refer to the PWM Generator section) as required
by the application (speed regulation for example).

The current comparator is used for safety purposes as a current limitation. For this feature,
the detected current must be present on the MCCFI pin and the current limitation rist he
present on pin MCCREF. This current limitation is fixed by a voltage reference cop=nuing on
the maximum current acceptable for the motor. This current limitation is geinera‘ed with the
Vpp voltage by means of an external resistor divider but can also be azj.isted with an
external reference voltage (<5V). The external components are adjusia oy the user
depending on the application needs. In voltage mode, it is mancawry to set a current
limitation. As this limitation is set for safety purposes, an interr.\pt can be generated when
the motor current feedback reaches the current limitati-n ‘n voltage mode. This is the
current limitation interrupt and it is enabled by setung ine corresponding CLM bit in the
MIMR register. This is useful in voltage mode fo " scurity purposes.

The PWM signal is directed to the channe’ n anager that connects it to the programmed
outputs (see Figure 107).

Over current handling in valtage mode

When the current limitatior. interrupt is enabled by setting the CLIM bit in the MIMR register
(available only in vol*taae mode), the OCV hit in MCRB register determines the effect of this
interrupt on the N.COx outputs as shown in Table 101.

Table 10.. UCV bit effect

! CLiMbic| CLIbit | OCV bit Output effect Interrupt
;-_ '0 0 X Normal running mode No

0 1 X PWM is put OFF on current loop effect No

1 0 X Normal running mode No

1 1 0 PWM is put OFF on current loop effect Yes

1 1 1 All MCOx outputs are put in reset state (MOE reset)(l) Yes

1. Only this functionality (CLIM = CLI = OCV = 1) is valid when the three PWM channels are enabled (PCN
bit = 1 in the MDTG register). It can also be used as an over-current protection for three-phase PWM
application (only if voltage mode is selected).
For safety purposes, it can be necessary to put all MCOXx outputs in reset state (high
impedance, high state or low state depending on the setting made by the option byte) on a
current limitation interrupt. This is the purpose of the OCV bit. When a current limitation
interrupt occurs, if the OCV bit is reset, the effect on the MCOXx outputs is only to put the
PWM signal OFF on the concerned outputs. If the OCV bit is set, when the current limitation
interrupt occurs, all the MCOXx outputs are put in reset state.
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On-chip peripherals

Table 160. MCONTF register description (continued)

Bit Name Function

Sampling out interrupt flag
This interrupt indicates that the sampling that should have been done during Ton
3 SOl has occurred during the next Toff. In this case, the sample is discarded.
0: No sampling out interrupt pending
1: Sampling out interrupt pending

Sampling out mask bit
This interrupt is available only for Z event sampling as D event sampling is always
done at fgcg high frequency.
0: Sampling out interrupt disabled
> SOM 1: Sampling out interrupt enabled
This interrupt is available only when a delay has been set in the DS[3:0] bits 1" the
MCONF register.
Note: It is recommended to disable the sampling out interrupt whe:i sofhuwvare Z
event is enabled (SZ bit in MCRC register is set) and if the ‘a'ue ii. the DS[3:0]
bits is modified to change the sampling method during the ap»ication.

BLDC drive motor control peripheral input frequency’ setecticn

00: fperipH (peripheral frequency) = fy ¢

01: fperipH (peripheral frequency) = fyy1c/2

1:0 | XT16:XT8 | 10: fperipH (Peripheral frequency) = fyp, /<

11: fperipH (Peripheral frequency) = v 4,-/4 (same as XT16 = 1, XT8 = 0)
Caution: It is recommended tc Se* the peripheral frequency to 4 MHz. Setting
feerIPH = fuTc IS Used mairiy whzn fy, = 4 MHz (for low power consumption).

1. Times are indicated for 4 MHz fpgriph-

Parity register (MPAR)

MPAR Reset value: 0000 0000 (00h)
7 © 5 4 3 2 1 0
TES[1°0) OE[5:0]M)
R/W R/W

1. rreload bits, new value taken into account at the next C event (in normal mode) or when a value is written
in the MPHST register when in direct access mode. For more details refer to the description of the DAC bit

in Control register A (MCRA) on page 265. The use of a preload register allows all the registers to be
updated at the same time.

Table 161. MPAR register description

Bit Name Function

Tacho edge selection bits

The primary function of these bits is to select the edge sensitivity of the

7:6| TES[1:0] tachogenerator capture logic; clearing both TES[1:0] bits specifies that the input
detection block does not operate in speed sensor mode but either in position
sensor or sensorless mode for a six-step motor drive). See Table 162.

Output parity mode
0: Output channel is High
5:0| OEJ[5:0] 1: Output channel Low

Note: These bits are not significant when PCN = 1 (configuration with three
independent phases).
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12.1

12.1.1

12.1.2

12.1.3

12.1.4

12.1.5
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Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referred to Vgs.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25°C and T, = Taymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology cha acie istics
are indicated in the table footnotes and are not tested in production. Based cii
characterization, the minimum and maximum values refer to sample tests ar.a represent the
mean value plus or minus three times the standard deviation (mean+3%0’).

Typical values

Unless otherwise specified, typical data are based or 1, - 25°C, Vpp = 5V. They are given
only as design guidelines and are not tested.

Typical curves

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

Loading capacitc:

The loading coraitivris used for pin parameter measurement are shown in Figure 129.

Figurc 129, Pin loading conditions

—| ST7 PIN

|
i
|
.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 130.
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12.5.2

12.5.3

External clock source

Table 198. External clock source

Symbol Parameter Conditions Min Typ Max Unit
Voscin | OSC1 input pin high level voltage 0.7 X Vpp Vpp
\%
VosciL | OSCL1 input pin low level voltage Vsg 0.3 X Vpp
twoscH) [ osc1 high or low time® See Figure 136 25
twosciL)
ns
%0sc1) | osc1 rise or fall time 5
tiosci)
I OSCx Input leakage current Vss<ViNS Vpp +1 1 HA

1. Data based on design simulation and/or technology characteristics, not tested in production.

Figure 136. Typical application with an external clock source

90%

VosciH | — — — — — — /
; | 10% |
\
! AV P
VosciL | - - I I
| |

rosca) tfoscy) LY(OSC1H) WiosciL)

External
clock source

B I I A

ST7FMC2S4-Auto
ST7FMC2S6-Auto

> fosc
I ST7FMC1K2-Auto
ST7FMC1K6-Auto

Crystal and ceramic resonator oscillators

The ST7 internal clock can be supplied with four different Crystal/Ceramic resonator
oscillators. All the information given in this paragraph are based on characterization results
with specified typical external components. In the application, the resonator and the load
capacitors have to be placed as close as possible to the oscillator pins in order to minimize
output distortion and start-up stabilization time. Refer to the crystal/ceramic resonator
manufacturer for more details (frequency, package, accuracy...).
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Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical application
environment and simplified MCU software. It should be noted that good EMC performance is highly
dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and prequalification tests
in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e Corrupted program counter

® Unexpected reset

® Critical Data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) car. Le 1eproduced by
manually forcing a low state on the RESET pin or the Oscillator pins for 1 seconr:.

To complete these trials, ESD stress can be applied directly on the device, ov2r *he range of specification
values. When unexpected behavior is detected, the software can be harder.2d to prevent unrecoverable
errors occurring (see application note AN1015).

Table 205. EMS test results

Symbol Parameter Conditions Level/class

VDD = 5V, TA N +25°C, fOSC =8 MHZ,

LvD OFF, 4A
Voltage limits to be applied Conforms to IEC 1000-4-2
VEesp |on any /O pinto induce a | ~lesh/ROI/ devices
functional disturbance ‘ Vpp = 5V, Ta = +25°C, fosc = 8 MHz,
LVD ON, 2B

Conforms to IEC 1000-4-2
VDD = 5V, TA = +25°C, fOSC =8 MHZ,

Fast transien: voltege burst

limits to be =pplied through Flighdgvipes Conforms to IEC 1000-4-4 A
Veerg | 1000F 02 Vpp and Vpp pins
te induce a functional ROM devices Vpp =5V, T = +25°C, fogc = 8 MHz, 3B
| aisturbance Conforms to IEC 1000-4-4
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12.12.2 Input stage (comparator + sampling)

Table 217. Input stage (comparator + sampling)

Symbol Parameter Conditions Min Typ Max Unit
Comparator input
VlN VOltage range VSSA 0.1 VDD +0.1 \%
Voitset | COmparator offset error 5 40 mvV
lofiset | INPUt offset current 1 HA
Comparator
tpropag propagation delay 35 100 ns
Time waited before sampling when
- . (2) | comparator is turned ON, that is,
tstartup | Start-up filter duration CKE = 1 or DAC = 1 3 ps
(Wlth prR”:)H =4 MHZ)
Time needed to generate a capture in
tachogenerator mode as soon as the A mtc
MCI input toggles

Time needed to capture MTIM in ;
MZREG (BEMF) when sampling |
during PWM signal OFF time as soen
as MCO becomes ON

3 Mfinte (see Figure 151)

Time needed to set restt fie HST bit
when sampling durit.g “WM signal
OFF time ac soun as MCO becomes
ON (B=Nir)

1/fntc (See Figure 151)

Tirae necded to generate Z event
(+A7"M captured in MZREG) as soon
| &3 the comparator toggles (when
sampling at fgcg)

1ifgcg + 3/ (see Figure 152)

. - 3 K
tsampling | Digital san.nlitig delay® [Time needed to generate D event
(MTIM captured in MDREG) as soon fgcp + 3/fmic (See Figure 152)
as the comparator toggles

Time needed to set/reset the HST bit
when sampling during PWM signal
ON time after a delay (DS > 0) as
soon as MCO becomes ON

Delay programmed in DS bits
(MCONF) + fipe
(see Figure 153)

Time needed to generate Z event

(MTIM in MZREG) when sampling Delay programmed in DS bits
during PWM signal ON time after a (MCONF) + 3/fipic
delay (DS > 0) as soon as MCO (see Figure 153)

becomes ON

Time needed to generate Z event
(MTIM captured in MZREG) when
sampling during PWM signal ON time
at fscg after a delay (DS > 0)

Delay programmed in DS bits
MCONF) + fscg + 3/
(see Figure 153)

1. The comparator accuracy is dependent of the environment. The offset value is given for a comparison done with all digital
1/Os stable. Negative injection current on the I/Os close to the inputs may reduce the accuracy. In particular care must be
taken to avoid switching on I/Os close to the inputs when the comparator is in use. This phenomenon is even more critical
when a big external serial resistor is added on the inputs.
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Figure 162. ADC accuracy characteristics

A Digital result ADCDR
2023 b = m mm e (1) Example of an actual transfer curve
! (2) The ideal transfer curve
1022 — \Y -V ' . R
1LSB - DDA SSA ' (3) End point correlation line
1021 — IDEAL 1024 ' ) . -
' E+ = Total unadjusted error: maximum deviation
/§ . between the actual and the ideal transfer curves.
- : Eo = Offset error: deviation between the first actual
7 ' transition and the first ideal one.
' Eg = Gain error: deviation between the last ideal
6 ' transition and the last actual one.
5 X Ep = Differential linearity error: maximum deviation
4 ! between actual steps and the ideal one.
: E, = Integral linearity error: maximum deviation
3 ' between any actual transition and the enc pcint
5 . correlation line.
1+ :
; N L L L b Vi (LSBioen)
4 5 6 7 1021 1022 1023 1024
Vssa VAREF

1. ADC accuracy vs. Negative injection current:
For Iins. = 0.8mA, the typical leakage induced inside the die is 1.6pA and ti.e «:ffzct on the ADC accuracy is a loss of 4 LSB
for each 10KQ increase of the external analog source impedance. This eff~¢* .~ the ADC accuracy has been observed
under worst-case conditions for injection:
- negative injection
- injection to an input with analog capability, adjacent to the enavleu analog input
-at 5V Vpp supply, and worst case temperature.

Data based on characterization results with T, = 25°C.
3. Data based on characterization results over the whiale temperature range, monitored in production.

‘ﬁ 351/371




Revision history

ST7MC1K2-Auto, STTMC1K6-Auto, ST/MC2S4-Auto, ST7TMC2S6-Auto

370/371

Table 233. Document revision history

Date

Revision

Changes

12-Jul-2007

Rev 1

Minor content differences between initial release of ST7MCxxx-Auto
datasheet and ST7MCx, revision 11 dated 8 December 2006 (cont'd):
Added footnote to Table 222 and Table 223 on page 354

Section 13.2.4: Soldering information on page 355: Updated for Lead-
free soldering technology

Table 225: Soldering compatibility (wave and reflow soldering process)
on page 355: Added pure Tin for LQFP44 package

Updated ST7MC1K2-Auto, ST7TMC1K6-Auto, ST7TMC2S4-Auto, and
ST7MC2S6-Auto microcontroller option list on page 359

Updated Section 15.1: Flash/FASTROM devices only on page 251
Removed section ‘Injected current on PD7 on page 371’

Removed figure ‘Revision marking on box label and devicc n:arking on
page 374’

Editing and formatting differences between initia’ iclease of ST7MCxxx-
Auto datasheet and ST7MCXx, revision 11 dateu & December 2006:
Small text changes throughout docun-znt

Removed several tables that related to vit functioning and added
information to the following reg:te« tables: Table 5, Table 9, Table 13,
Table 14, Table 17, Table 20 Tabie 38, Table 40, Table 51, Table 56,
Table 65, Table 71, Tab'e 225, Table 136, Table 137, Table 138,

Table 142, Table 14« Tauie 160, Table 166, Table 173, Table 227,
Table 228.

Section 14..: Flush option bytes on page 356: Converted description of
option by*es 1 and 2 into tables

Sczcticn 15: Known limitations on page 361: Changed title
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