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Register and memory map ST7MC1K2-Auto, ST7/MC1K6-Auto, ST7/TMC2S4-Auto, ST7TMC2S6-Auto

Table 3. Hardware register map (continued)
Address Block Register Register name Reset Remarks
label status

0074h PWMDCR3 |PWM AR timer duty cycle register 3 00h R/W
0075h PWMDCR2 |PWM AR timer duty cycle register 2 00h R/W
0076h PWMDCR1 |PWM AR timer duty cycle register 1 00h R/W
0077h PWMDCRO |PWM AR timer duty cycle register 0 00h R/W
0078h PWMCR PWM AR timer control register 00h R/W
0079h PWM ART | ARTCSR Auto-reload timer control/status register 00h R/W
007Ah ARTCAR Auto-reload timer counter access register 00h R/W
007Bh ARTARR Auto-reload timer auto-reload register 00h R/W
007Ch ARTICCSR | AR timer input capture control/status register 00h R/W
007Dh ARTICR1 AR timer input capture register 1 00h Read only
007Eh ARTICR2 AR timer input capture register 2 00h Read only
007Fh Op-amp |OACSR Op-amp control/status register 00h | R"W

1. The contents of the I/O port DR registers are readable only in output configuration. In input configurat.or. th 2 values of the
1/0 pins are returned instead of the DR register contents.

R/W = read/write
The bits associated with unavailable pins must always keep their reset value.

4. x =undefined.
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4.1

4.2

4.3

Flash program memory

Introduction

The ST7 dual voltage high density Flash (HDFlash) is a non-volatile memory that can be
electrically erased as a single block or by individual sectors and programmed on a byte-by-
byte basis using an external Vpp supply.

The HDFlash devices can be programmed and erased off-board (plugged in a programming
tool) or on-board using ICP (in-circuit programming) or IAP (in-application programming).

The array matrix organization allows each sector to be erased and reprogrammed without
affecting other sectors.

Main features

® 3 Flash programming modes:

— Insertion in a programming tool. In this mode, all sectcrs including option bytes
can be programmed or erased.

— ICP (in-circuit programming). In this mode, 2!l seciors including option bytes can
be programmed or erased without remeviag the device from the application board.

— 1AP (in-application programming) Ir tric znode, all sectors except Sector 0, can be
programmed or erased witheut 1 2moving the device from the application board
and while the application is runr.ing.

® ICT (in-circuit testing) for dowriioading and executing user application test patterns in
RAM

® Read-out protectin
® Register acness scourity system (RASS) to prevent accidental programming or erasing

Structure

vho “lash memory is organized in sectors and can be used for both code and data storage.

Depending on the overall Flash memory size in the microcontroller device, there are up to
three user sectors (see Table 4). Each of these sectors can be erased independently to
avoid unnecessary erasing of the whole Flash memory when only a partial erasing is
required.

The first two sectors have a fixed size of 4 Kbytes (see Figure 5). They are mapped in the
upper part of the ST7 addressing space so the reset and interrupt vectors are located in
Sector 0 (FOOOh-FFFFh).

Table 4. Sectors available in Flash devices
Flash size (bytes) Available sectors
4K Sector 0
8K Sectors 0,1
> 8K Sectors 0,1, 2
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Read-out protection

Read-out protection, when selected, provides a protection against Program Memory content
extraction 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 purpose microcontroller.

In Flash devices, this protection is removed by reprogramming the option. In this case, the
entire program memory is first automatically erased and the device can be reprogrammed.

Read-out protection selection depends on the device 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.

Figure 5. Memory map and sector address

8K 16K 32K <« Flash memory size
TFFFh .« o o Lo
1

| 4— Sactor 2

BFFFh - _ _ - - _ ...
24 K *oa

DFFFh . - -« o . 8 Kbytes_ - 4_<b; s
EFFFh. - _ . _. 4 Kbytes < Sector 1
FFFFh - - - - - - - | 4 ¥hytes «— Sector 0

ICC interface

ICC (in-circuit commuruccticn) needs a minimum of 4 and up to 6 pins to be connected to
the programming tao! (See Figure 6). These pins are:

RESET: devic.a reset

V3s. Gavice power supply ground

ICCCLK: ICC output serial clock pin

1CCDATA: ICC input/output serial data pin

ICCSEL/Vpp: programming voltage

OSC1(or OSCIN): main clock input for external source (optional)
Vpp: application board power supply (see Figure 6, Note 3)

e 6 6 ¢ 0o O
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6.4.3

6.4.4

6.4.5
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Figure 11. Reset block diagram
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1. See Section 11.2.2: lllegal opcode reset on page 309 for more details on illegal opczu> 1 2<et conditions.

The RESET pin is an asynchronous signal which plays a major rolz in =S performance. In
a noisy environment, it is recommended to follow the guidelir.es mantioned in the electrical
characteristics section.

External power-on reset

If the LVD is disabled by option byte, to si=it uo the microcontroller correctly, the user must
ensure by means of an external reset circ 1 tnat the reset signal is held low until Vpp is over
the minimum level specified for the seiczied fogc frequency.

A proper reset signal for a slew ising Vpp supply can generally be provided by an external
RC network connected to the RESET pin.

Internal low vaitage detector (LVD) reset

Two diffzrent reset sequences caused by the internal LVD circuitry can be distinguished:
® Pcwer-on reset
& Voltage drop reset

‘rhe device RESET pin acts as an output that is pulled low when Vpp < V14 (rising edge) or
Vpp < V1 (falling edge) as shown in Figure 12.

The LVD filters spikes on Vpp larger than typp) to avoid parasitic resets.

Internal watchdog reset

The RESET sequence generated by a internal watchdog counter overflow is shown in
Figure 12.

Starting from the Watchdog counter underflow, the device RESET pin acts as an output that
is pulled low during at least t,yrsTi)out-
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6.6.6 Interrupts

The MCC/RTC interrupt event generates an interrupt if the OIE bit of the MCCSR register is
set and the interrupt mask in the CC register is not active (RIM instruction).

Table 12.  MCC/RTC interrupt control/wake-up capability

Interrupt event Event flag | Enable control bit | Exit from WAIT | Exit from HALT

Time base overflow event OIF OIE Yes No®@

1. The MCC/RTC interrupt wakes up the MCU from Active Halt mode, not from Halt mode.

6.6.7 MCC control status register (MCCSR)

MCCSR Reset value: 00°0 00175 (V0h)
7 6 5 4 3 2 1 0
MCO CP[1:0] SMS TB[1:0] J_ _JHE OIF
R/W R/W R/W R/W '\ R/W R/W

Table 13. MCCSR register description

Bit | Name ~unction

Main clock out selection
This bit enables the MCQ alte rriate function on the PFO I/O port. It is set and cleared
by software.
7 | MCO 0: MCO alternate function disabled (I/O pin free for general-purpose 1/0)
1: MCO alternate function enabled (fogc0n I/0 port)
Note: T reduce power consumption, the MCO function is not active in Active Halt
mode.

CF'J _lock prescaler

These bits select the CPU clock prescaler which is applied in the different slow
modes. Their action is conditioned by the setting of the SMS bit. These two bits are
5.5 TP[L:0] set and gleared by software:

: 00: fcpy in slow mode = fogco/2

| 01: fepy in slow mode = fogco/4

10: fCPU in slow mode = f0502/8

11: fcpy in slow mode = fogco/16

Slow mode select
This bit is set and cleared by software.
4 | sms 0: Normal mode. fcpy = fosceo
1: Slow mode. fcpy is given by CP1, CPO
See Section 8.2: Slow mode and Section 6.6: Main clock controller with real time
clock and beeper (MCC/RTC) for more details.

J
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8.4.2
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Halt mode

The Halt mode is the lowest power consumption mode of the MCU. It is entered by
executing the ‘HALT’ instruction when the OIE bit of the main clock controller status register
(MCCSR) is cleared (see Section 6.6 on page 54 for more details on the MCCSR register).

The MCU can exit Halt mode on reception of either a specific interrupt (seeTable 22:
Interrupt mapping on page 70) or a reset. When exiting Halt mode by means of a reset or an
interrupt, the oscillator is immediately turned on and the 256 or 4096 CPU cycle delay is
used to stabilize the oscillator. After the start up delay, the CPU resumes operation by
servicing the interrupt or by fetching the reset vector which woke it up (see Figure 27).

When entering Halt mode, the I[1:0] bits in the CC register are forced to ‘10b’to enable
interrupts. Therefore, if an interrupt is pending, the MCU wakes up immediately.

In Halt mode, the main oscillator is turned off causing all internal processing to be stnpped,
including the operation of the on-chip peripherals. All peripherals are not clocke 1 oxcept the
ones which get their clock supply from another clock generator (such as ar external or
auxiliary oscillator).

The compatibility of Watchdog operation with Halt mode is corfigtrad by the “WDGHALT”
option bit of the option byte. The HALT instruction when exectzd while the Watchdog
system is enabled, can generate a Watchdog RESET (see Seciion 14.1 on page 356 for
more details).

Figure 26. HALT timing overview

256 or 4096 CPU
Run HALT Cyc|e de|ay Run
%Sy Y= >
| Reset
| T or
HALT interrupt
instruction Fetch
[MCCSR.OIE = Q] vector
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Table 41. PWMCR register description

Bit | Name Function

PWM output enable
These bits are set and cleared by software. They enable or disable the PWM output
7:4 | OE[3:0] channels independently acting on the corresponding I/O pin.
0: PWM output disabled
1: PWM output enabled

PWM output polarity
3:0| OP[3:0] | These bits are set and cleared by software. They independently select the polarity
of the four PWM output signals (see Table 42).

Table 42. PWM output signal polarity selection

PWMx output level >)
oeax®
Counter < OCRXx Counter > OCRx
1 0 > 0
0 1 AN 1
1. When an OPx bit is modified, the PWMXx output signal polarity is imimediately reversed.
PWM duty cycle registers (PWMDCRX)
PWMDCRx Reset value: 0000 0000 (00h)
7 6 5 % 3 2 1 0
DCJ[7:0]
- R/W

Table 43. PV/MUCZRX register description

Bit | Mamo L Function

: Duty cycle data

i ! These bits are set and cleared by software. A PWMDCRX register is associated with

| 7:0| DC[7:0] the OCRX register of each PWM channel to determine the second edge location of
’ ' the PWM signal (the first edge location is common to all channels and given by the

ARTARR register). These PWMDCR registers allow the duty cycle to be set

independently for each PWM channel.

ART input capture control/status register (ARTICCSR)

ARTICCSR Reset value: 0000 0000 (00h)
7 6 5 4 3 2 1 0
Reserved CS[2:1] CIE[2:1] CF[2:1]
- R/W R/W R/W
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Note:

108/371

A minimum of four falling edges of the CPU clock must occur between two consecutive
active edges of the external clock; thus the external clock frequency must be less than a
quarter of the CPU clock frequency.

Figure 42. Counter timing diagram, internal clock divided by 2
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Figure 43. Counter timing diagram, internal clock divided by .*
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Figure 44. Councer timing diagram, internal clock divided by 8

CPU clock , ’

Internal reset —|

Timer clock |_| A_Ii
. FFFC X FFFD 0000
Counter register
Timer overflow flag (TOF)

The device is in reset state when the internal reset signal is high, when it is low the device is
running.

J




On-chip peripherals ST7TMC1K2-Auto, ST7TMC1K6-Auto, ST7/MC2S4-Auto, STTMC2S6-Auto

Figure 49. Output compare timing diagram, f1yer = fcpu/4

Internal CPU clock m—m
Timer clock H H H H H ’—L

Counter register 2ECF){ 2EDO 2ED1>< 2602 ) 2ED3 ZED4><:

Output compare register i (OCRI) 2ED3

Output compare flag i (OCFi)
OCMPi pin (OLVLi = 1)

One pulse mode

One pulse mode enables the generation of a pulse when an oxterr.al event occurs. This
mode is selected via the OPM bit in the CR2 register.

The one pulse mode uses the input capturel func:icn and the output comparel function.

Procedure

1. Load the OCIR register with the v2lu 2 coiresponding to the length of the pulse (see
Equation 3 below).

2. Select the following in the CRZ register:

— Using the OLVL. hit, select the level to be applied to the OCMP1 pin after the
pulse.

— Using the QL2 bit, select the level to be applied to the OCMP1 pin during the
pulse.

—  Zeiac( the edge of the active transition on the ICAP1 pin with the IEDGL1 bit (the
ICAP1 pin must be configured as floating input).

2. Select the following in the CR2 register:

—  Set the OCL1E bit, the OCMP1 pin is then dedicated to the output compare 1
function.

— _Set the OPM bit.
—  Select the timer clock CC[1:0] (see Table 51).

J
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Figure 50. One pulse mode sequence

One pulse mode cycle

When‘;vent ICR1 = counter
occurs on [P OCMP1=0LVL2

ICAP1 to FFFCh

Counter is reset
ICF1 bit is set
v
When
counter R
=O0C1R OCMP1 = OLVL1
L1

When a valid event occurs on the ICAP1 pin, the counter value is loaded in the ICR1
register. The counter is then initialized to FFFCh, the OLVL2 bit is output on the C'\Civi¥*1 pin
and the ICF1 bit is set.

Because the ICF1 bit is set when an active edge occurs, an interrupt cain be generated if the
ICIE bit is set.

Clearing the input capture interrupt request (that is, clearing 122 ICFi bit) is done in two
steps:

1. Reading the SR register while the ICFi bit is cet.

2. Accessing (reading or writing) the ICILR reis‘er.

The OC1R register value required for a spec’fic timing application can be calculated using
the following formula:

Equation 3
OCIR value = ::E% -5
Where:
t= pulse period (in seconds)
fepe = CPU clock frequency (in hertz)
phmsC = timer prescaler factor (2, 4 or 8 depending on the CC[1:0] bits, see Table 51)

If the timer clock is an external clock the formula is:

Equation 4
OCIR=1« fEXT -5

Where:
t= pulse period (in seconds)
fext = external timer clock frequency (in hertz)

When the value of the counter is equal to the value of the contents of the OC1R register, the
OLVL1 bit is output on the OCMP1 pin, (see Figure 51).
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Figure 78. Simplified MTC block diagram

Delay manager or speed measure unit (not represented)

BEMF zero-crossing detector

-1 MclA
1 mciB
Delay |;'> <] <] MTIM 1 mcic
weight @ Capture Zn timer
@ @ ] MCVREF
Delay = weight x Zn [> @ Encoder unit
Commute [C]% Input detection
[1wvcos
Measurement ” ” ” 0 L1 MCo4
window o p| (1) current -
generator O} g NE: R i LI mcos
L
s TS,
(V) voltage o L] mcoz
X {1 mco1
! T X% {1 mcoo
0 ) \
o—>
Mode LU, v, W
I phases  oaoN bit L] NMCES
i 4—l] oap
PWM manager
CFAV bit =l OAN
v
v [ oAz(McCFIL)
k {1 mccFio
vy Vbb
ADC
Ry
MOCREF (V)
’ Phase U DIC{O
c 0 3R,
Channel manager I
I?—_bit counter 1 PCN bit §,  12-bit three-phase PWM R3
— __ __ generator
AR |
‘ Phase U | D MCPWMU
[ ]
‘ Phase V I 0
MCPWMV
‘ Phase W I (] MCPWMW

[Z]: Back EMF Zero-crossing event

Zn: Time elapsed between two consecutive Z events
[C]: Commutation event

Cn: Time delayed after Z event to generate C event
(): Current mode

(V): Voltage mode
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On-chip peripherals

Table 87. Z event filter setting (continued)
ZEF3 ZEF2 ZEF1 ZEFO Z event limit
1 1 1 0 15
1 1 1 1 16

Table 88 shows the event control selected by the ZVD and CPB bits. In most cases, the D
and Z events have opposite edge polarity, so the ZVD bit is usually 0.

Table 88. ZVD and CPB edge selection bits(®)
ZV/D bit CPB bit Event generation vs input data sampled
A
DWF Z\WF ZEF
<+« > <« > i
0 0 25 | o
C Dy sz
A \
DWF Z\WF ZEF
0 L <« > <« > <« >
 pERL YU A e
P55} s\
C Dy A4
A _ \\t
DWF Z\WrF ZEF
“« > < » <« >
1 0 SEcl o] [
2 a
C Dy z
A
DWF Z\WF ZEF
| <+« > <+ > <« >
1 1 E—
DEFE
c © "gDH sz
~fL
Note: Tne ZVD bit is located in the MPOL register, the CPB bit is in the MCRB register.
1. L=geni:

OV/ = D window filter

LEF = D event filter

ZWF = Z window filter

ZEF = Z event filter. Refer also to Table 92 on page 207.

Demagnetization (D) event

At the end of the demagnetization phase, current no longer goes through the free-wheeling
diodes. The voltage on the non-excited winding terminal goes from one of the power rail
voltages to the common star connection voltage plus the BEMF voltage. In some cases (if
the BEMF voltage is positive and the free-wheeling diodes are at ground for example) this
end of demagnetization can be seen as a voltage edge on the selected MCIx input and it is
called a hardware demagnetization event Dy. See Table 88.

The D event filter can be used to select the number of consecutive D events needed to
generate the Dy event.

If enabled by the HDM bit in the MCRB register, the current value of the MTIM timer is
captured in register MDREG when this event occurs in order to be able to simulate the
demagnetization phase for the next steps.
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Figure 99. Step ratio bits decoding and accuracy results and BEMF sampling rate
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Nsee:
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Hall sensors (or equivalent sensors providing position information) are widely used for motor
control. There are two cases to be considered:

® BLDC motor or six-step synchronous motor drive; ‘sensor mode’ is recommended in
this case, as most tasks are performed by hardware in the delay manager.

® BLAC, asynchronous or motors supplied with 3-phase sinewave-modulated PWM
signals in general. In this case ‘speed sensor mode’ allows high accuracy speed
measurement (the sensor mode of the delay manager being unsuitable for sinewave
generation). Position information is handled by software to lock the statoric field to the
rotoric one for driving synchronous motors.

Hall sensors are usually arranged in a 120° configuration. In that case they provide 3 ppr
with both rising and falling edge triggering; the tachogenerator measurement method can
therefore be applied. The main difference lies in the fact that one must use the position
information they provide. This can be done using the three MCIx pins and the analcg
multiplexer to know which of the three sensors toggled; an interrupt is generate d ‘ust afier
the expected transition (refer to Figure 102).

As described in Figure 103, the MTIM timer is re-configured dependin j ¢ the selected
sensor. This means that most of delay manager registers are used for a different purpose,
with modified functionalities.

For greater precision, the MTIM up-counter is extended t> 16 bits using MTIM and an
additional MTIML register. On a capture event, the cuirr 21t counter value is captured and the
counter [MTIM:MTIML] is cleared. The counting uivecuon is not affected by the EDIR bit
when using an encoder sensor.

A 16-bit capture register is used to store ‘hs captured value of the extended MTIM counter:
the speed result is either a period in cleck cycles or a number of encoder pulses. This 16-bit
register is mapped in the MZk=G and MZPRYV register addresses. To ensure that the read
value is not corrupted betv/e = the high and low byte accesses, a read access to the MSB of
this register (MZREG) !ock: the LSB (that is, MZPRYV content is locked) until it is read and
any other capture evart .n between these two accesses is discarded.

A compare vnait alluws a maximum value to be entered for the tacho periods. If the 16-bit
counter M ThA:MTIML] exceeds this value, a speed error interrupt is generated. This may be
used tc warn the user that the tachogenerator signal is lost (wires disconnected, motor
stalled,...). As 8-bit accuracy is sufficient for this purpose, only the MSByte of the counter
(Lhatis, MTIM) is compared to 8-bit compare register, mapped in the MDREG register
iocation. The LSByte is nevertheless compared with a fixed FFh value. Available values for
comparison are therefore FFFFh, FEFFh, FDFFh, ..., 01FFh, O0FFh.

This functionality is not useful when using an encoder. With an encoder, user must monitor
the captured values by software during the periodic capture interrupts: for instance, when
driving an AC motor, if the values are too low compared to the stator frequency, a software
interrupt may be triggered.
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Note:

1

Table 125. MISR register description (continued)

Bit | Name Function

End of demagnetization interrupt flag

1 DI 0: No end of demagnetization interrupt pending
1: End of demagnetization interrupt pending

Commutation/capture interrupt flag

0| Ci 0: No commutation/capture interrupt pending
1: Commutation/capture interrupt pending

Loading value FFh in the MISR register resets the PWM generator counter and transfers the
compare preload registers in the active registers by generating a U event (PUI bit set to 1).
Refer to Timer resynchronization on page 258.

When several MTC interrupts are enabled at the same time the BRES instructior niusit 10t
be used to avoid unwanted clearing of status flags: if a second interrupt occuis vihi'le BRES
is executed (which performs a read-modify-write sequence) to clear the flag o a first
interrupt, the flag of the second interrupt may also be cleared and the ~0/vesponding
interrupt routine is not serviced. It is thus recommended to use a lvad iastruction to clear the
flag, with a value equal to the logical complement of the bit. For instance, to clear the PUI
flag:

Id MISR, # Ox7F.

In autoswitched mode (SWA = 1 in the MRCA -ecister): As all bits in the MISR register are
status flags, they are set by internal hardwz:< signals and must be cleared by software. Any
attempt to write them to 1 has no effect (\hoy are read as 0) without interrupt generation.

In switched mode (SWA = 0 in the MR CA register): To avoid losing any interrupts when
modifying the RMI and RPI bits the following instruction sequence is recommended:

Id MISR, # Ox9F; reset ouvh RMI and RPI bits.
Id MISR, # OxBF; se: i’V pit.
Id MISR, # 0xD.=; ~et RPI bit.

Continl register A (MCRA)

MCRA Reset value: 0000 0000 (00h)
7 6 5 4 3 2 1 0
MOE | CKE ‘ SR ‘ DAC VoC1 SWA Pz DCB
RIW RIW RIW RIW RIW RIW RIW RIW

Table 126. MCRA register description

Bit | Name Function

QOutput enable bit

7 | MOE | 0: Outputs disabled; MCO[5:0] outputs are put in reset stateM(@
1: Outputs enabled; MCO[5:0] outputs enabled
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Table 126. MCRA register description (continued)

Bit | Name Function

Clock enable bit

0: Motor control peripheral clocks disabled

1: Motor control peripheral clocks enabled

6 | CKE Note: ‘Clocks disabled’ means that all peripheral internal clocks (delay manager,
internal sampling clock, PWM generator) are disabled. Therefore, the peripheral can
no longer detect events and the preload registers do not operate. When clocks are
disabled, write accesses are allowed, so for example, MTIM counter register can be
reset by software. See Table 127.

Sensor ON/OFF

0: Sensorless mode
5 SR g
1: Position sensor mode
See Table 128, Table 133 and Table 134.

Direct access to phase state register

0: No direct access (reset value). In this mode the preload valte f vie MPHST and

MCRB registers is taken into account at the C event

1: Direct access enabled. In this mode, write a value in -he MPHST register to access
4 | DAC the outputs directly
See Table 129.
Note: In direct access mode (DAC bit is s=1 in MICRA register), a C event is generated
as soon as there is a write access tn tie 29[5:0] bits in MPHST register. In this case,
the PWM low/high selection is dz1c vy the OSO0 bit in the MCRB register.

Voltage/current mode

3 | VOC1 | O0: Voltage mode
1: Current mode

Switched/aut. s\ ‘itched mode
0: Switched niode
1: #onoswitched mode
[INALEH
1. After reset, in autoswitched mode (SWA = 1), the motor control peripheral is waiting
for a C commutation event.

2 | SWA |

i | 2. After reset, a C event is immediately generated when CKE and SWA are
| simultaneously set due to a nil value of MCOMP.

Protection from parasitic zero-crossing event detection
0: Protection disabled
1: Protection enabled
Note: If the PZ bit is set, the Z event filter (ZEF[3:0] in the MZFR register is ignored.

Data capture bit

o | pce 0: Use MZPRYV (Zy-1) for multiplication
1: Use MZREG (Zy) for multiplication
See Table 130.

1. The reset state is either high impedance, high or low state depending on the corresponding option bit.

2. When the MOE bit in the MCRA register is reset (MCOX outputs in reset state), and the SR bit in the MCRA
register is reset (sensorless mode) and the SPLG bit in the MCRC register is reset (sampling at PWM
frequency) then, depending on the state of the ZSV bit in the MSCR register, Z event sampling can run or
be stopped (and D event is sampled).

J
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Table 162. Tacho edges and input mode selection

TES 1 TESO Edge sensitivity Operating mode
0 0 - Position sensor or sensorless
0 1 Rising edge
1 0 Falling edge Speed sensor
1 1 Rising and falling edges

Motor Z event filter register (MZFR)

MZFR Reset value: 0000 1111 (OFh)
7 6 5 4 3 2 1 o
ZEF[3:0] ‘ ZWF[3:0] _j
RIW RW

Table 163. MZFR register description

Bit

Name

Function

74

ZEF[3:0]

Z event filter bits
These bits select the number of va'ia ~onsecutive Z events (when the Z event is
detected) needed to generate the active event. Sampling is done at the selected
fsc frequency (see Tab!c 134) or at PWM frequency.

3.0

ZWF[3:0]

Z window filter bits

These bits select the length of the blanking window activated at each D event. The
filter blanks “ne Z =vent detection until the end of the time window (see Table 165).

Table 164. Z even:iilter setting

ZEF3 bRz ZEF1 ZEFO Z event samples
< "~ 0 0 0 1
. 0 0 0 1 2
o 0 1 0 3
0 0 1 1 4
0 1 0 0 5
0 1 0 1 6
0 1 1 0 7
0 1 1 1 8
1 0 0 0 9
1 0 0 1 10
1 0 1 0 11
1 0 1 1 12
1 1 0 0 13
1 1 0 1 14
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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
326/371 1574
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12.12 Motor control characteristics

Subject to general operating conditions for Vpp, fogc, and Ty unless otherwise specified.

12.12.1 Internal reference voltage

Table 216. Internal reference voltage

Symbol Parameter Conditions Min Typ(l) Max | Unit

VR [2:0] = 000 Vpp*0.04

Voltage threshold (VR [2:0] = 000)
Example: Vpp - Vggp = 5V 0.2
VR [2:0] = 001 Vpp*0.12

Voltage threshold (VR [2:0] = 001) — oy
Example: Vpp - Vggp = 5V 0.6
VR [2:0] = 010 vm*o.:ﬂ_

Voltage threshold (VR [2:0] = 010) ——=
Example: Vpp - Vgga = 5V [ 1
VR [2:0] = 011 Vpp*0.3

VREF Voltage threshold (VR [2:0] = 011) v

Example: Vpp - Vgga = 5\ : 1.5
VR [2:0] = 100 Vpp*0.4

Voltage threshold (VR [2:0] = 100) "
Example: Vg, - fc3p =5V 2.0
VR [2.u= 101 Vpp*0.5

Voltage threshold (VR [2:0] = 101) —
Exampic: Vpp - Vgsa = 5V 2.5
VR [2:0] = 110 Vpp*0.7

Voltage threshold (VR [2:01 = 111)
Example: Vpp - Vgga = 5V 35

A Vgep/VRer | Tolerance on Ve - 2.5 10 %

1. Unless otherwise specified, tyj.ic2! data are based on T = 25°C and Vpp - Vgg = 5V. They are given only as design
guidelines and are net tecte!d
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Electrical characteristics

Figure 155. Example 5: Waveforms for sensor HST update timing diagram for a newly
selected phase input

fmtc = 2 X fepy

fscr

write 1S[1:0] = 01

MCIx

Comparator
output

sample

HST (MCRC)

IS[1:0] (MPHST)

' E Sampling time

_ | /+ I_
1 T
al : )
AN
XX X F\\J I oi

Sampling of sensor input is 1ore at fgcp so after writing IS[1:0] in the MPHST register
for input selection, you havo te wait:

1) Ufee to resynchidnize the data and set the MCIx bit
2) 100ns correzunding to the comparator and multiplexer propagation delay (d)

3) l/fe g ‘0 samiple the comparator output
4) 1/ to resynchronize the data and set the HST bit

Example with fPERlPH = fth =4 MHz:

SCF[1:0] 00 01 10 11
fscr 1 MHz | 500 kHz | 250 kHz| 125 kHz
Secure waiting

time to read 2us 3us Sus 9us
HST
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