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Surface Mount

48-TFQFN Exposed Pad
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1.3.16 Debugger (DBG)

* Trace buffer with depth of 64 entries
» Three comparators (A, B and C)
— Comparators A compares the full address bus and full 16-bit data bus
— Exact address or address range comparisons

* Two types of comparator matches
— Tagged This matches just before a specific instruction begins execution
— Force This is valid on the first instruction boundary after a match occurs

* Four trace modes
* Four stage state sequencer

S12P-Family Reference Manual, Rev. 1.14
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\ Interrupt Module (S12SINTV1)
Peripheral Wake Up
Interrupt Requests @ CPU
T Vector
. Address >
Non | bit Maskable Channels > 5 o
£3 ® °
58 -
| bit Maskable Channels >
Interrupt
Requests
Figure 4-1. INT Block Diagram
4.2  External Signal Description
The INT module has no external signals.
4.3 Memory Map and Register Definition
This section provides a detailed description of all registers accessible in the INT module.
4.3.1 Register Descriptions
This section describes in address order all the INT registers and their individual bits.
43.1.1 Interrupt Vector Base Register (IVBR)
Address: 0x0120
7 6 5 4 3 2 1 0
R
IVB_ADDR([7:0]
W
Reset 1 1 1 1 1 1 1 1

Figure 4-2. Interrupt Vector Base Register (IVBR)
Read: Anytime
Write: Anytime

S12P-Family Reference Manual, Rev. 1.14
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k Background Debug Module (S12SBDMV1)

handshake protocol is enabled, the time out between a read command and the data retrieval is disabled.
Therefore, the host could wait for more then 512 serial clock cycles and still be able to retrieve the data
from an issued read command. However, once the handshake pulse (ACK pulse) is issued, the time-out
feature is re-activated, meaning that the target will time out after 512 clock cycles. Therefore, the host
needs to retrieve the data within a 512 serial clock cycles time frame after the ACK pulse had been issued.
After that period, the read command is discarded and the data is no longer available for retrieval. Any
negative edge in the BKGD pin after the time-out period is considered to be a new command or a SYNC

request.

Note that whenever a partially issued command, or partially retrieved data, has occurred the time out in the
serial communication is active. This means that if a time frame higher than 512 serial clock cycles is
observed between two consecutive negative edges and the command being issued or data being retrieved
is not complete, a soft-reset will occur causing the partially received command or data retrieved to be
disregarded. The next negative edge in the BKGD pin, after a soft-reset has occurred, is considered by the

target as the start of a new BDM command, or the start of a SYNC request pulse.

S12P-Family Reference Manual, Rev. 1.14
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k abug Module (S12SDBGV2)

6.3

6.3.1

Module Memory Map

Memory Map and Registers

A summary of the registers associated with the DBG sub-block is shown in Figure 6-2. Detailed
descriptions of the registers and bits are given in the subsections that follow.

Address Name Bit 7 6 5 4 3 2 1 Bit 0
R 0 0 0
0x0020 DBGC1 ARM BDM DBGBRK COMRV
W TRIG
R| 1TBF 0 0 0 0 SSF2 SSF1 SSFO
0x0021 DBGSR
W
R 0 0 0 0
0x0022 DBGTCR " TSOURCE TRCMOD TALIGN
R 0 0 0 0 0 0
0x0023 DBGC2 W ABCM
R Bit 1 Bit 14 Bit 1 Bit 12 Bit 11 Bit 1 Bi Bi
0x0024 DBGTEH it 15 it it 13 it it it 10 it9 it8
W
R Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0x0025 DBGTBL
W
R[I TBF 0 CNT
0x0026 DBGCNT
W
R 0 0 0 0
0x0027 DBGSCRX " SC3 SC2 SC1 SCO
R 0 0 0 0 0 MC2 MC1 MCO
0x0027 DBGMFR
W
2 0x0028 R
DBGACTL " SZE SZ TAG BRK RW RWE NDB COMPE
3 0x0028 R 0
DBGBCTL W SZE SZ TAG BRK RW RWE COMPE
4
0x0028 R 0 0 0
X DBGCCTL " TAG BRK RW RWE COMPE
R 0 0 0 0 0 0
0x0029 DBGXAH W Bit 17 Bit 16
R ) .
0x002A DBGXAM W Bit 15 14 13 12 11 10 9 Bit 8
R . .
0x002B DBGXAL W Bit 7 6 5 4 3 2 1 Bit O
R . .
0x002C DBGADH " Bit 15 14 13 12 11 10 9 Bit 8
R . .
0x002D DBGADL " Bit 7 6 5 4 3 2 1 Bit O
Figure 6-2. Quick Reference to DBG Registers
S12P-Family Reference Manual, Rev. 1.14
158 Freescale Semiconductor
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ck, Reset and Power Management Unit (S12CPMU)

High noise immunity due to input hysteresis and spike filtering.

Low RF emissions with peak-to-peak swing limited dynamically
Transconductance (gm) sized for optimum start-up margin for typical crystals
Dynamic gain control eliminates the need for external current limiting resistor
Integrated resistor eliminates the need for external bias resistor.

Low power consumption: Operates from internal 1.8V (nominal) supply, Amplitude control limits
power

The Voltage Regulator (IVREG) has the following features:

Input voltage range from 3.13V to 5.5V

Low-voltage detect (LVD) with low-voltage interrupt (LVI)
Power-on reset (POR)

Low-voltage reset (LVR)

The Phase Locked Loop (PLL) has the following features:

highly accurate and phase locked frequency multiplier

Configurable internal filter for best stability and lock time.

Frequency modulation for defined jitter and reduced emission

Automatic frequency lock detector

Interrupt request on entry or exit from locked condition

Reference clock either external (crystal) or internal square wave (1MHz IRC1M) based.
PLL stability is sufficient for LIN communication, even if using IRC1M as reference clock

The Internal Reference Clock (IRC1M) has the following features:

Trimmable in frequency
Factory trimmed value for IMHz in Flash Memory, can be overwritten by application if required

Other features of the SI2CPMU include

Clock monitor to detect loss of crystal

Autonomous periodical interrupt (API)

Bus Clock Generator

— Clock switch to select either PLLCLK or external crystal/resonator based Bus Clock
— PLLCLK divider to adjust system speed

System Reset generation from the following possible sources:
— Power-on reset (POR)

— Low-voltage reset (LVR)

— Illegal address access

— COP time out

— Loss of oscillation (clock monitor fail)

— External pin RESET

S12P-Family Reference Manual, Rev. 1.14
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7.3.2.6

S12 Clock, Reset and Power Management Unit (S12CPMU)

S12CPMU Clock Select Register (CPMUCLKYS)

This register controls SI2CPMU clock selection.

0x0039
7 6 5 4 3 2 1 0
R 0 0
RTI COP
W PLLSEL PSTP PRE PCE OSCSEL OSCSEL
Reset 1 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 7-9. S12CPMU Clock Select Register (CPMUCLKS)

Read: Anytime

Write:

1. Only possible when PROT=0 (CPMUPROT register).

2. All bits anytime in Special Modes.
3. PLLSEL, PSTP, PRE, PCE, RTIOSCSEL: Anytime in Normal Mode.
4. COPOSCSEL: Anytime in normal mode until CPMUCOP write once has taken place.

If COPOSCSEL was cleared by UPOSC=0 (entering Full Stop Mode with COPOSCSEL=1
or insufficient OSCCLK quality), then COPOSCSEL can be set once again.

After writing CPMUCLKS register, it is strongly recommended to read
back CPMUCLKS register to make sure that write of PLLSEL,
RTIOSCSEL and COPOSCSEL was successful.

Table 7-5. CPMUCLKS Descriptions

Field Description
7 PLL Select Bit
PLLSEL | This bit selects the PLLCLK as source of the System Clocks (Core Clock and Bus Clock).
PLLSEL can only be set to 0, if UPOSC=1.
UPOSC= 0 sets the PLLSEL bit.
Entering Full Stop Mode sets the PLLSEL bit.
0 System clocks are derived from OSCCLK if oscillator is up (UPOSC=1, f;s = fosc / 2.
1 System clocks are derived from PLLCLK, fy g = fp | / 2.
6 Pseudo Stop Bit
PSTP This bit controls the functionality of the oscillator during Stop Mode.

0 Oscillator is disabled in Stop Mode (Full Stop Mode).

1 Oscillator continues to run in Stop Mode (Pseudo Stop Mode), option to run RTI and COP.

Note: Pseudo Stop Mode allows for faster STOP recovery and reduces the mechanical stress and aging of the
resonator in case of frequent STOP conditions at the expense of a slightly increased power consumption.

Note: When starting up the external oscillator (either by programming OSCE bit to 1 or on exit from Full Stop
Mode with OSCE bit is already 1) the software must wait for a minimum time equivalent to the startup-time
of the external oscillator tpgsc before entering Pseudo Stop Mode.

S12P-Family Reference Manual, Rev. 1.14
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k S12 Clock, Reset and Power Management Unit (S12CPMU)

The internal reset of the MCU remains asserted while the reset generator completes the 768 PLLCLK
cycles long reset sequence. In case the RESET pin is externally driven low for more than these 768
PLLCLK cycles (External Reset), the internal reset remains asserted longer.

Figure 7-37. RESET Timing

e A T

. 512 CPMU drives  |S12 CPMU releases
+ RESET pin low RESET pin

fVCORST ! fVCORST

uwﬂmmﬂﬂmﬂmmnm

.<—>
512 cycles + 256 cycles
possibly
RESET
driven low
externally

7521 Clock Monitor Reset

If the external oscillator is enabled (OSCE=1) in case of loss of oscillation or the oscillator frequency is
below the failure assert frequency f\pa (see device electrical characteristics for values), the S12CPMU

generates a Clock Monitor Reset.In Full Stop Mode the external oscillator and the clock monitor are
disabled.

7.5.2.2 Computer Operating Properly Watchdog (COP) Reset

The COP (free running watchdog timer) enables the user to check that a program is running and
sequencing properly. When the COP is being used, software is responsible for keeping the COP from
timing out. If the COP times out it is an indication that the software is no longer being executed in the
intended sequence; thus COP reset is generated.

The clock source for the COP is either IRCCLK or OSCCLK depending on the setting of the
COPOSCSEL bit. In Stop Mode with PSTP=1 (Pseudo Stop Mode), COPOSCSEL=1 and PCE=1 the COP
continues to run, else the COP counter halts in Stop Mode.

Three control bits in the CPMUCOP register allow selection of seven COP time-out periods.

When COP is enabled, the program must write $55 and $AA (in this order) to the CPMUARMCOP
register during the selected time-out period. Once this is done, the COP time-out period is restarted. If the
program fails to do this and the COP times out, a COP reset is generated. Also, if any value other than $55
or $AA is written, a COP reset generated.

S12P-Family Reference Manual, Rev. 1.14
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{ le's Scalable Controller Area Network (S12MSCANV3)
Table 8-38. CPU vs. MSCAN Operating Modes
MSCAN Mode
CPU Mode Reduced Power Consumption

Normal .
Disabled
Sleep Power Down (CANE=0)
cswaAl = x®) CSWAI = X CSWAI = X
RUN SLPRQ =0 SLPRQ =1 SLPRQ =X
SLPAK =0 SLPAK =1 SLPAK =X
CSWAI=0 CSWAI=0 CSWAI=1 CSWAI = X
WAIT SLPRQ =0 SLPRQ =1 SLPRQ =X SLPRQ =X
SLPAK =0 SLPAK =1 SLPAK = X SLPAK = X
CSWAI = X CSWAI = X
STOP SLPRQ =X SLPRQ =X
SLPAK = X SLPAK = X

1. X" means don' care.

8.45.1 Operation in Run Mode

As shown in Table 8-38, only MSCAN sleep mode is available as low power option when the CPU isin
run mode.

8.4.5.2 Operation in Wait Mode

The WA instruction puts the MCU in alow power consumption stand-by mode. If the CSWAI bit is set,
additional power can be saved in power down mode because the CPU clocks are stopped. After leaving
this power down mode, the MSCAN restarts and enters normal mode again.

While the CPU isin wait mode, the MSCAN can be operated in normal mode and generate interrupts
(registers can be accessed via background debug mode).

8.4.5.3 Operation in Stop Mode

The STOP instruction puts the MCU in alow power consumption stand-by mode. In stop mode, the
MSCAN isset in power down mode regardless of the value of the SLPRQ/SLPAK and CSWAI bits
(Table 8-38).

8.45.4 MSCAN Normal Mode

Thisisanon-power-saving mode. Enabling the MSCAN puts the modul e from disabled mode into normal
mode. In this mode the module can either be in initialization mode or out of initialization mode. See
Section 8.4.4.5, “MSCAN Initialization Mode”.

S12P-Family Reference Manual, Rev. 1.14
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Table 9-3. ATDCTL1 Field Descriptions (continued)

Field Description
4 Discharge Before Sampling Bit
SMP_DIS |0 No discharge before sampling.

1 The internal sample capacitor is discharged before sampling the channel. This adds 2 ATD clock cycles to
the sampling time. This can help to detect an open circuit instead of measuring the previous sampled
channel.

3-0 External Trigger Channel Select — These bits select one of the AD channels or one of the ETRIG3-0 inputs
ETRIGCH][3:0] | as source for the external trigger. The coding is summarized in Table 9-5.

Table 9-4. A/D Resolution Coding

SRES1 SRESO A/D Resolution

0 0 8-bit data

0 1 10-bit data

1 0 12-bit data

1 1 Reserved

Table 9-5. External Trigger Channel Select Coding
ETRIGSEL | ETRIGCH3 | ETRIGCH2 | ETRIGCH1 | ETRIGCHO External trigger source is
0 0 0 0 0 ANO
0 0 0 0 1 AN1
0 0 0 1 0 AN2
0 0 0 1 1 AN3
0 0 1 0 0 AN4
0 0 1 0 1 ANS5
0 0 1 1 0 ANG6
0 0 1 1 1 AN7
0 1 0 0 0 AN8
0 1 0 0 1 AN9
0 1 0 1 0 AN9
0 1 0 1 1 AN9
0 1 1 0 0 AN9
0 1 1 0 1 AN9
0 1 1 1 0 AN9
0 1 1 1 1 AN9
1 0 0 0 0 ETRIGO®M
1 0 0 0 1 ETRIG1!
1 0 0 1 0 ETRIG2!
1 0 0 1 1 ETRIG3!
1 0 1 X X Reserved
1 1 X X X Reserved
I. Only It ETRIG3-0 input option IS available (See device Specification), else ETRISEL 1S ignored, that means

external trigger source is still on one of the AD channels selected by ETRIGCH3-0

S12P-Family Reference Manual, Rev. 1.14
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{ to-Digital Converter (ADC12B10C)

Table 9-6. ATDCTL2 Field Descriptions (continued)

Field Description

1 ATD Sequence Complete Interrupt Enable
ASCIE 0 ATD Sequence Complete interrupt requests are disabled.
1 ATD Sequence Complete interrupt will be requested whenever SCF=1 is set.

0 ATD Compare Interrupt Enable — If automatic compare is enabled for conversion n (CMPE[n]=1 in ATDCMPE
ACMPIE |register) this bit enables the compare interrupt. If the CCF[n] flag is set (showing a successful compare for
conversion n), the compare interrupt is triggered.

0 ATD Compare interrupt requests are disabled.
1 For the conversions in a sequence for which automatic compare is enabled (CMPE[n]=1), ATD Compare
Interrupt will be requested whenever any of the respective CCF flags is set.

Table 9-7. External Trigger Configurations

ETRIGLE ETRIGP External Trigger Sensitivity
0 0 Falling edge
0 1 Rising edge
1 0 Low level
1 1 High level

9.3.24 ATD Control Register 3 (ATDCTL3)

Writes to this register will abort current conversion sequence.

Module Base + 0x0003

7 6 5 4 3 2 1 0
R
DJM S8C S4C S2C S1C FIFO FRZz1 FRZO0
W
Reset 0 0 1 0 0 0 0 0
= Unimplemented or Reserved

Figure 9-6. ATD Control Register 3 (ATDCTL3)
Read: Anytime
Write: Anytime
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k to-Digital Converter (ADC12B10C)

9.3.2.12.1  Left Justified Result Data (DJM=0)

Module Base +

0x0010 = ATDDRO, 0x0012 = ATDDR1, 0x0014 = ATDDR2, 0x0016 = ATDDR3
0x0018 = ATDDR4, 0x001A = ATDDRS5, 0x001C = ATDDR6, 0Xx001E = ATDDR7
0x0020 = ATDDRS, 0x0022 = ATDDR9

15 14 13 12 11 10 9 8 7 6 5 4 3 2

=
o

Bit11 |Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0O

w

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D: Unimplemented or Reserved

Figure 9-14. Left justified ATD conversion result register (ATDDRn)

9.3.2.12.2 Right Justified Result Data (DJM=1)

Module Base +

0x0010 = ATDDRO, 0x0012 = ATDDR1, 0x0014 = ATDDR2, 0x0016 = ATDDR3
0x0018 = ATDDR4, 0x001A = ATDDRS5, 0x001C = ATDDR6, 0Xx001E = ATDDR7
0x0020 = ATDDRS, 0x0022 = ATDDR9

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Rl O 0 0 0
w

Reset O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I:I: Unimplemented or Reserved

Figure 9-15. Right justified ATD conversion result register (ATDDRn)

Bit11 |Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 [ Bil1 | BitO

Table 9-21 shows how depending on the A/D resolution the conversion result is transferred to the ATD

result registers. Compare is always done using all 12 bits of both the conversion result and the compare
value in ATDDRn.

Table 9-21. Conversion result mapping to ATDDRn

A/D. DIM conversion result mapping to
resolution ATDDRnN
8-bitdata |0 Bit[11:4] = result, Bit[3:0]=0000
8-bitdata |1 Bit[7:0] = result, Bit[11:8]=0000
10-bitdata |0 Bit[11:2] = result, Bit[1:0]=00
10-bitdata |1 Bit[9:0] = result, Bit[11:10]=00
12-bit data | X Bit[11:0] = result

9.4  Functional Description
The ADC12B10C is structured into an analog sub-block and a digital sub-block.

S12P-Family Reference Manual, Rev. 1.14
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{ /idth Modulator (PMW8B6CV1) Block Description
Table 10-1. PMW8B6CV1 Memory Map

0x0005 PWM Control Register (PWMCTL) R/W
0x0006 |PWM Test Register (PWMTST)®) R/W
0x0007 | PWM Prescale Counter Register (PWMPRSC)®@ RIW
0x0008 PWM Scale A Register (PWMSCLA) R/W
0x0009 PWM Scale B Register (PWMSCLB) R/W
0X000A |PWM Scale A Counter Register (PWMSCNTA)®) RIW
0x000B |PWM Scale B Counter Register (PWMSCNTB)® RIW
0x000C PWM Channel 0 Counter Register (PWMCNTO) R/W
0x000D PWM Channel 1 Counter Register (PWMCNT1) R/W
0x000E PWM Channel 2 Counter Register (PWMCNT2) R/W
0x000F PWM Channel 3 Counter Register (PWMCNT3) R/W
0x0010 PWM Channel 4 Counter Register (PWMCNT4) R/W
0x0011 PWM Channel 5 Counter Register (PWMCNTD5) R/W
0x0012 PWM Channel 0 Period Register (PWMPERO) R/W
0x0013 PWM Channel 1 Period Register (PWMPER1) R/W
0x0014 PWM Channel 2 Period Register (PWMPER2) R/W
0x0015 PWM Channel 3 Period Register (PWMPERS3) R/W
0x0016 PWM Channel 4 Period Register (PWMPER4) R/W
0x0017 PWM Channel 5 Period Register (PWMPERS5) R/W
0x0018 PWM Channel 0 Duty Register (PWMDTYO0) R/W
0x0019 PWM Channel 1 Duty Register (PWMDTY1) R/W
0x001A PWM Channel 2 Duty Register (PWMDTY2) R/W
0x001B PWM Channel 3 Duty Register (PWMDTY3) R/W
0x001C PWM Channel 4 Duty Register (PWMDTY4) R/W
0x001D PWM Channel 5 Duty Register (PWMDTY5) R/W
0x001E PWM Shutdown Register (PWMSDN) R/W

T PWMTST is intended for factory test purposes only.

2. PWMPRSC is intended for factory test purposes only.

3. PWMSCNTA is intended for factory test purposes only.

4. PWMSCNTB is intended for factory test purposes only.

10.3.2 Register Descriptions

The following paragraphs describe in detail all the registers and register bits in the PMWEB6CV 1 module.
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{ /idth Modulator (PMW8B6CV1) Block Description

Table 10-9. PWMCTL Field Descriptions

Field Description

6 Concatenate Channels 4 and 5

CON45 0 Channels 4 and 5 are separate 8-bit PWMs.

1 Channels 4 and 5 are concatenated to create one 16-bit PWM channel. Channel 4 becomes the high-order
byte and channel 5 becomes the low-order byte. Channel 5 output pin is used as the output for this 16-bit PWM
(bit 5 of port PWMP). Channel 5 clock select control bit determines the clock source, channel 5 polarity bit
determines the polarity, channel 5 enable bit enables the output and channel 5 center aligned enable bit
determines the output mode.

5 Concatenate Channels 2 and 3

CON23 0 Channels 2 and 3 are separate 8-bit PWMs.

1 Channels 2 and 3 are concatenated to create one 16-bit PWM channel. Channel 2 becomes the high-order
byte and channel 3 becomes the low-order byte. Channel 3 output pin is used as the output for this 16-bit PWM
(bit 3 of port PWMP). Channel 3 clock select control bit determines the clock source, channel 3 polarity bit
determines the polarity, channel 3 enable bit enables the output and channel 3 center aligned enable bit
determines the output mode.

4 Concatenate Channels 0 and 1

CONO1 0 Channels 0 and 1 are separate 8-bit PWMs.

1 Channels 0 and 1 are concatenated to create one 16-bit PWM channel. Channel 0 becomes the high-order
byte and channel 1 becomes the low-order byte. Channel 1 output pin is used as the output for this 16-bit PWM
(bit 1 of port PWMP). Channel 1 clock select control bit determines the clock source, channel 1 polarity bit
determines the polarity, channel 1 enable bit enables the output and channel 1 center aligned enable bit
determines the output mode.

3 PWM Stops in Wait Mode — Enabling this bit allows for lower power consumption in wait mode by disabling the
PSWAI input clock to the prescaler.
0 Allow the clock to the prescaler to continue while in wait mode.
1 Stop the input clock to the prescaler whenever the MCU is in wait mode.

2 PWM Counters Stop in Freeze Mode — In freeze mode, there is an option to disable the input clock to the
PFRZ prescaler by setting the PFRZ bit in the PWMCTL register. If this bit is set, whenever the MCU is in freeze mode
the input clock to the prescaler is disabled. This feature is useful during emulation as it allows the PWM function
to be suspended. In this way, the counters of the PWM can be stopped while in freeze mode so that after normal
program flow is continued, the counters are re-enabled to simulate real-time operations. Because the registers
remain accessible in this mode, to re-enable the prescaler clock, either disable the PFRZ bit or exit freeze mode.
0 Allow PWM to continue while in freeze mode.

1 Disable PWM input clock to the prescaler whenever the part is in freeze mode. This is useful for emulation.

10.3.2.7 Reserved Register (PWMTST)

This register is reserved for factory testing of the PWM module and is not available in normal modes.

Module Base + 0x0006

7 6 5 4 3 2 1 0
R 0 0 0 0 0 0 0 0

W
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 10-9. Reserved Register (PWMTST)
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* For boundary case programming values, please refer to Section 10.4.2.8, “PWM Boundary Cases.”

Module Base + 0x0018

Reset

7

Module Base + 0x0019

Reset

Module Base + 0x001A

Reset

Module Base + 0x001B

Reset

Module Base + 0x001C

Reset

Bit 7 6 5 4 3 2 Bit 0
1 1 1 1 1 1 1
Figure 10-27. PWM Channel Duty Registers (PWMDTYO0)

7 6 5 4 3 2 0
Bit 7 6 5 4 3 2 Bit 0
1 1 1 1 1 1 1

Figure 10-28. PWM Channel Duty Registers (PWMDTY1)

7 6 5 4 3 2 0
Bit 7 6 5 4 3 2 Bit 0
1 1 1 1 1 1 1

Figure 10-29. PWM Channel Duty Registers (PWMDTY2)

7 6 5 4 3 2 0
Bit 7 6 5 4 3 2 Bit 0
1 1 1 1 1 1 1

Figure 10-30. PWM Channel Duty Registers (PWMDTY3)
7 6 5 4 3 2 0
Bit 7 6 5 4 3 2 Bit 0
1 1 1 1 1 1 1

Figure 10-31. PWM Channel Duty Registers (PWMDTY4)

S12P-Family Reference Manual, Rev. 1.14

350

Freescale Semiconductor



|
y

'

k /idth Modulator (PMW8B6CV1) Block Description

10.4.1.2 Clock Scale

The scaled A clock uses clock A as an input and divides it further with a user programmable value and
then divides this by 2. The scaled B clock uses clock B as an input and divides it further with a user
programmable value and then divides this by 2. The rates available for clock SA are software selectable

to be clock A divided by 2, 4, 6, 8, ..., or 512 in increments of divide by 2. Similar rates are available for
clock SB.

Clock A is used as an input to an 8-bit down counter. This down counter loads a user programmable scale
value from the scale register (PWMSCLA). When the down counter reaches 1, two things happen; a pulse
is output and the 8-bit counter is re-loaded. The output signal from this circuit is further divided by two.

This gives a greater range with only a slight reduction in granularity. Clock SA equals clock A divided by
two times the value in the PWMSCLA register.
NOTE
Clock SA =Clock A/ (2 * PWMSCLA)

When PWMSCLA = 0x0000, PWMSCLA value is considered a full scale
value of 256. Clock A is thus divided by 512.

Similarly, clock B is used as an input to an 8-bit down counter followed by a divide by two producing clock
SB. Thus, clock SB equals clock B divided by two times the value in the PWMSCLB register.

NOTE
Clock SB =Clock B/ (2 * PWMSCLB)

When PWMSCLB = 0x0000, PWMSCLB value is considered a full scale
value of 256. Clock B is thus divided by 512.

As an example, consider the case in which the user writes 0xO0FF into the PWMSCLA register. Clock A
for this case will be bus clock divided by 4. A pulse will occur at a rate of once every 255 x 4 bus cycles.
Passing this through the divide by two circuit produces a clock signal at a bus clock divided by 2040 rate.
Similarly, a value of 0x0001 in the PWMSCLA register when clock A is bus clock divided by 4 will
produce a bus clock divided by 8 rate.

Writing to PWMSCLA or PWMSCLB causes the associated 8-bit down counter to be re-loaded.
Otherwise, when changing rates the counter would have to count down to 0x0001 before counting at the
proper rate. Forcing the associated counter to re-load the scale register value every time PWMSCLA or
PWMSCLB is written prevents this.

NOTE

Writing to the scale registers while channels are operating can cause
irregularities in the PWM outputs.

10.4.1.3 Clock Select

Each PWM channel has the capability of selecting one of two clocks. For channels 0, 1, 4, and 5 the clock
choices are clock A or clock SA. For channels 2 and 3 the choices are clock B or clock SB. The clock
selection is done with the PCLKx control bits in the PWMCLK register.
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11.3.2.6 SCI Control Register 2 (SCICR2)
Module Base + 0x0003
7 6 5 4 3 2 1 0
R
W TIE TCIE RIE ILIE TE RE RWU SBK
Reset 0 0 0 0 0 0 0 0

Figure 11-9. SCI Control Register 2 (SCICR2)

Read: Anytime

Write: Anytime

Table 11-10. SCICR2 Field Descriptions

Field Description
7 Transmitter Interrupt Enable Bit — TIE enables the transmit data register empty flag, TDRE, to generate
TIE interrupt requests.
0 TDRE interrupt requests disabled
1 TDRE interrupt requests enabled
6 Transmission Complete Interrupt Enable Bit — TCIE enables the transmission complete flag, TC, to generate
TCIE interrupt requests.
0 TC interrupt requests disabled
1 TC interrupt requests enabled
5 Receiver Full Interrupt Enable Bit — RIE enables the receive data register full flag, RDRF, or the overrun flag,
RIE OR, to generate interrupt requests.
0 RDRF and OR interrupt requests disabled
1 RDRF and OR interrupt requests enabled
4 Idle Line Interrupt Enable Bit — ILIE enables the idle line flag, IDLE, to generate interrupt requests.
ILIE 0 IDLE interrupt requests disabled
1 IDLE interrupt requests enabled
3 Transmitter Enable Bit — TE enables the SCI transmitter and configures the TXD pin as being controlled by
TE the SCI. The TE bit can be used to queue an idle preamble.
0 Transmitter disabled
1 Transmitter enabled
2 Receiver Enable Bit — RE enables the SCI receiver.
RE 0 Receiver disabled
1 Receiver enabled
1 Receiver Wakeup Bit — Standby state
RWU 0 Normal operation.
1 RWU enables the wakeup function and inhibits further receiver interrupt requests. Normally, hardware wakes
the receiver by automatically clearing RWU.
0 Send Break Bit — Toggling SBK sends one break character (10 or 11 logic 0s, respectively 13 or 14 logics Os
SBK if BRK13 is set). Toggling implies clearing the SBK bit before the break character has finished transmitting. As
long as SBK is set, the transmitter continues to send complete break characters (10 or 11 bits, respectively 13
or 14 hits).
0 No break characters
1 Transmit break characters
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{ Serial Peripheral Interface (S12SPIV5)

NOTE

Care must be taken when expecting data from a master while the slave is in
wait or stop mode. Even though the shift register will continue to operate,
the rest of the SPI is shut down (i.e., a SPIF interrupt will not be generated
until exiting stop or wait mode). Also, the byte from the shift register will
not be copied into the SPIDR register until after the slave SPI has exited wait
or stop mode. In slave mode, a received byte pending in the receive shift
register will be lost when entering wait or stop mode. An SPIF flag and
SPIDR copy is generated only if wait mode is entered or exited during a
tranmission. If the slave enters wait mode in idle mode and exits wait mode
in idle mode, neither a SPIF nor a SPIDR copy will occur.

12.4.7.3 SPlin Stop Mode

Stop mode is dependent on the system. The SPI enters stop mode when the module clock is disabled (held
high or low). If the SPI is in master mode and exchanging data when the CPU enters stop mode, the
transmission is frozen until the CPU exits stop mode. After stop, data to and from the external SPI is
exchanged correctly. In slave mode, the SPI will stay synchronized with the master.

The stop mode is not dependent on the SPISWALI bit.

12.4.7.4 Reset
The reset values of registers and signals are described in Section 12.3, “Memory Map and Register
Definition”, which details the registers and their bit fields.

» Ifa data transmission occurs in slave mode after reset without a write to SPIDR, it will transmit
garbage, or the data last received from the master before the reset.

* Reading from the SPIDR after reset will always read zeros.

12.4.7.5 Interrupts

The SPI only originates interrupt requests when SPI is enabled (SPE bit in SPICR1 set). The following is
a description of how the SPI makes a request and how the MCU should acknowledge that request. The
interrupt vector offset and interrupt priority are chip dependent.

The interrupt flags MODF, SPIF, and SPTEF are logically ORed to generate an interrupt request.

124751 MODF

MODF occurs when the master detects an error on the SS pin. The master SPI must be configured for the
MODF feature (see Table 12-3). After MODF is set, the current transfer is aborted and the following bit is
changed:

» MSTR =0, The master bit in SPICR1 resets.

The MODF interrupt is reflected in the status register MODF flag. Clearing the flag will also clear the
interrupt. This interrupt will stay active while the MODF flag is set. MODF has an automatic clearing
process which is described in Section 12.3.2.4, “SPI Status Register (SPISR)”.
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k lodule (TIM16B8CV2) Block Description

is used to operate as a simple event counter or a gated time accumulator. The pulse accumulator shares
timer channel 7 when in event mode.

A full access for the counter registers or the input capture/output compare registers should take place in
one clock cycle. Accessing high byte and low byte separately for all of these registers may not yield the

same result as accessing them in one word.
14.1.1 Features
The TIM16B8CV2 includes these distinctive features:

» Eight input capture/output compare channels.
* Clock prescaling.

* 16-bit counter.

* 16-bit pulse accumulator.

14.1.2 Modes of Operation

Stop: Timer is off because clocks are stopped.

Freeze: Timer counter keep on running, unless TSFRZ in TSCR1 (0x0006) is set to 1.
Wait: Counters keep on running, unless TSWAI in TSCR1 (0x0006) is set to 1.

Normal: Timer counter keep on running, unless TEN in TSCR1 (0x0006) is cleared to 0.
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k al Characteristics

NOTE

In the following context Vpp35 is used for either VDDA, VDDR, and
VDDX; Vgg35 1s used for either VSSA and VSSX unless otherwise noted.

Ipp3s denotes the sum of the currents flowing into the VDDA, VDDX and
VDDR pins.

A.1.3 Pins

There are four groups of functional pins.

A.13.1 I/OPins

The I/O pins have a level in the range of 3.15V to 5.5V. This class of pins is comprised of all port I/O pins,
the analog inputs, BKGD and the RESET pins. Some functionality may be disabled.

A.1.3.2 Analog Reference

This group is made up by the VRH and VRL pins.

A.1.3.3  Oscillator
The pins EXTAL, XTAL dedicated to the oscillator have a nominal 1.8V level.

A.1.3.4  TEST

This pin is used for production testing only. The TEST pin must be tied to ground in all applications.

A.1.4  Current Injection

Power supply must maintain regulation within operating Vpps5 or Vpp range during instantaneous and
operating maximum current conditions. If positive injection current (V;, > Vpps3s) is greater than Ipp;s,
the injection current may flow out of Vpp35 and could result in external power supply going out of
regulation. Ensure external V35 load will shunt current greater than maximum injection current. This
will be the greatest risk when the MCU is not consuming power; e.g., if no system clock is present, or if
clock rate is very low which would reduce overall power consumption.

A.1.5 Absolute Maximum Ratings

Absolute maximum ratings are stress ratings only. A functional operation under or outside those maxima
is not guaranteed. Stress beyond those limits may affect the reliability or cause permanent damage of the
device.

This device contains circuitry protecting against damage due to high static voltage or electrical fields;
however, it is advised that normal precautions be taken to avoid application of any voltages higher than
maximum-rated voltages to this high-impedance circuit. Reliability of operation is enhanced if unused
inputs are tied to an appropriate logic voltage level (e.g., either Vgg35 or Vpp3s).
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