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Jverview MC9S12P-Family

Figure 1-4. MC9S12P-Family 64 LQFP pinout
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k agration Module (S12PPIMV1)

Table 2-30. DDRM Register Field Descriptions (continued)

Field Description
2 Port M data direction—
DDRM | This bit determines whether the associated pin is an input or output.
Depending on the configuration of the enabled SPI the 1/O state will be forced to be input or output. In this case the
data direction bit will not change.
1 Associated pin is configured as output
0 Associated pin is configured as input
1 Port M data direction—
DDRM | This bit determines whether the associated pin is an input or output.
The enabled CAN forces the 1/O state to be an output. In this case the data direction bit will not change.
1 Associated pin is configured as output
0 Associated pin is configured as input
0 Port M data direction—
DDRM | This bit determines whether the associated pin is an input or output.
The enabled CAN forces the 1/O state to be an input. In this case the data direction bit will not change.
1 Associated pin is configured as output
0 Associated pin is configured as input
2.3.35 Port M Reduced Drive Register (RDRM)
Address 0x0253 Access: User read/write()
6 5 4 3 2 1 0
R 0 0
RDRM5 RDRM4 RDRM3 RDRM2 RDRM1 RDRMO
W
Reset 0 0 0 0 0 0 0 0

Figure 2-33. Port M Reduced Drive Register (RDRM)

1. Read: Anytime
Write: Anytime

Table 2-31. RDRM Register Field Descriptions

Field Description
5-0 Port M reduced drive—Select reduced drive for output pin
RDRM | This bit configures the drive strength of the associated output pin as either full or reduced. If a pin is used as input

this bit has no effect. The reduced drive function is independent of which function is being used on a particular pin.

1 Reduced drive selected (approx. 1/5 of the full drive strength)
0 Full drive strength enabled

S12P-Family Reference Manual, Rev. 1.13

84

Freescale Semiconductor




m ' Map Control (S12PMMCV1)
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Figure 3-11. Implemented Global Address Mapping
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2bug Module (S12SDBGV2
4\ g ( )
Table 6-26. DBGXAM Field Descriptions
Field Description
7-0 Comparator Address Mid Compare Bits — The Comparator address mid compare bits control whether the
Bit[15:8] |selected comparator compares the address bus bits [15:8] to a logic one or logic zero.
0 Compare corresponding address bit to a logic zero
1 Compare corresponding address bit to a logic one
6.3.2.8.4 Debug Comparator Address Low Register (DBGXAL)
Address: 0x002B
7 6 5 4 3 2 1 0
R . . . : ) . . :
W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reset 0 0 0 0 0 0 0 0

Figure 6-18. Debug Comparator Address Low Register (DBGXAL)

Read: Anytime. See Table 6-24 for visible register encoding.

Write: If DBG not armed. See Table 6-24 for visible register encoding.

Table 6-27. DBGXAL Field Descriptions

Field Description
7-0 Comparator Address Low Compare Bits — The Comparator address low compare bits control whether the
Bits[7:0] |selected comparator compares the address bus bits [7:0] to a logic one or logic zero.
0 Compare corresponding address bit to a logic zero
1 Compare corresponding address bit to a logic one
6.3.2.8.5 Debug Comparator Data High Register (DBGADH)

Address: 0x002C

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

Figure 6-19. Debug Comparator Data High Register (DBGADH)

Read: If COMRV[1:0] =00
Write: If COMRV|[1:0] = 00 and DBG not armed.
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k S12 Clock, Reset and Power Management Unit (S12CPMU)
Ad‘;res Name Bit 7 6 5 4 3 2 1 Bit 0
R 0 0
0x02F3 CPMUAPITR W APITR5 APITR4 APITR3 APITR2 APITR1 APITRO
R
0x02F4 CPMUAPIRH W APIR15 APIR14 APIR13 APIR12 APIR11 APIR10 APIR9 APIRS8
R
0x02F5 CPMUAPIRL W APIR7 APIR6 APIRS5 APIR4 APIR3 APIR2 APIR1 APIRO
R 0 0 0 0 0 0 0 0
OX02F6 RESERVED
CPMUTEST3
R 0 0 0
0x02F7 CPMUHTTR W HTOE HTTR3 HTTR2 HTTR1 HTTRO
cemMu R , 0 0 .
0x02F8 IRCTRIMH TCTRIM[3:0] IRCTRIM[9:8]
CPMU R :
0x02F9 IRCTRIML IRCTRIM[7:0]
R 0
0x02FA CPMUOSC W OSCE OSCBW OSCFILT[4:0]
R 0 0 0 0 0 0 0
0x02FB CPMUPROT W PROT
R 0 0 0 0 0 0 0 0
OXO2FC RESERVED
CPMUTEST?2

I:I: Unimplemented or Reserved

Figure 7-3. CPMU Register Summary
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‘ k S12 Clock, Reset and Power Management Unit (S12CPMU)

7.3.2.7 S12CPMU PLL Control Register (CPMUPLL)
This register controls the PLL functionality.

0x003A
6 5 4 3 2
R 0 0 0 0 0 0
FM1 FMO
w
Reset 0 0 0 0 0 0 0 0

Figure 7-10. S12CPMU PLL Control Register (CPMUPLL)
Read: Anytime

Write: Anytime if PROT=0 (CPMUPROT register) and PLLSEL=1 (CPMUCLKS register). Else write has
no effect.

NOTE
Write to this register clears the LOCK and UPOSC status bits.

NOTE

Care should be taken to ensure that the bus frequency does not exceed the
specified maximum when frequency modulation is enabled.

NOTE

The frequency modulation (FM1 and FMO0) can not be used if the Oscillator
Filter is enabled.

Table 7-6. CPMUPLL Field Descriptions

Field Description

54 PLL Frequency Modulation Enable Bits — FM1 and FMO enable frequency modulation on the VCOCLK. This
FM1, FMO |is to reduce noise emission. The modulation frequency is f,¢ divided by 16. See Table 7-7 for coding.

Table 7-7. FM Amplitude selection

FM Amplitude /

FM1 FMO fyco Variation

FM off

+1%

+2%

| | O O
| Ol k| O

+4%
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‘ k ck, Reset and Power Management Unit (S12CPMU)

7.3.2.23 Reserved Register CPMUTEST?2

NOTE

This reserved register is designed for factory test purposes only, and is not
intended for general user access. Writing to this register when in special
mode can alter the SI2CPMU’s functionality.

0x02FC
7 6 5 4 3 2 1 0
R 0
W
Reset 0 0 0 0 0 0 0 0

|:|: Unimplemented or Reserved

Figure 7-30. Reserved Register CPMUTEST?2

Read: Anytime

Write: Only in special mode

S12P-Family Reference Manual, Rev. 1.13
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k ck, Reset and Power Management Unit (S12CPMU)

7.6.1.4 Low-Voltage Interrupt (LVI)

In FPM the input voltage Vpp, is monitored. Whenever Vppa drops below level Viyy, the status bit
LVDS is set to 1. On the other hand, LVDS is reset to 0 when Vppa rises above level Vi yp. An interrupt,

indicated by flag LVIF = 1, is triggered by any change of the status bit LVDS if interrupt enable bit LVIE
=1.

7.6.1.5 HTI - High Temperature Interrupt

In FPM the junction temperature T is monitored. Whenever Tj exceeds level Typya the status bit HTDS
is set to 1. Vice versa, HTDS is reset to 0 when Tj get below level Tyrip. An interrupt, indicated by flag
HTIF = 1, is triggered by any change of the status bit HTDS, if interrupt enable bit HTIE = 1.

7.6.1.6 Autonomous Periodical Interrupt (API)

The API sub-block can generate periodical interrupts independent of the clock source of the MCU. To
enable the timer, the bit APIFE needs to be set.

The API timer is either clocked by a trimmable internal RC oscillator (ACLK) or the Bus Clock. Timer
operation will freeze when MCU clock source is selected and Bus Clock is turned off. The clock source
can be selected with bit APICLK. APICLK can only be written when APIFE is not set.

The APIR[15:0] bits determine the interrupt period. APIR[15:0] can only be written when APIFE is
cleared. As soon as APIFE is set, the timer starts running for the period selected by APIR[15:0] bits. When
the configured time has elapsed, the flag APIF is set. An interrupt, indicated by flag APIF = 1, is triggered
if interrupt enable bit APIE = 1. The timer is re-started automatically again after it has set APIF.

The procedure to change APICLK or APIR[15:0] is first to clear APIFE, then write to APICLK or
APIR[15:0], and afterwards set APIFE.

The API Trimming bits APITR[5:0] must be set so the minimum period equals 0.2 ms if stable frequency
is desired.

See Table 7-17 for the trimming effect of APITR.

NOTE

The first period after enabling the counter by APIFE might be reduced by
API start up delay tgqq).

It is possible to generate with the API a waveform at the external pin API_EXTCLK by setting APIFE and
enabling the external access with setting APIEA.

7.7 Initialization/Application Information

S12P-Family Reference Manual, Rev. 1.13

250 Freescale Semiconductor



b -

{ Freescale’s Scalable Controller Area Network (S12MSCANV3)
Figure 8-24. Receive/Transmit Message Buffer — Extended Identifier Mapping (continued)
Register Bit 7 6 5 4 3 2 1 Bit0

Name

Ox00X4 R DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSRO w

oxooxs R

B DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSR1 W

oxooxe R

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DSR2 W
Ox00X7 R DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DSR3 w
Ox00X8 R DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DSR4 w
oxoox9 R
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSR5 W

oxooxA R
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSR6 W

oxooxs R
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

DSRY7 W

oxooxc R
DLC3 DLC2 DLC1 DLCO

DLR W

= Unused, always read ‘x’
Read:

» For transmit buffers, anytime when TXEx flag is set (see Section 8.3.2.7, “MSCAN Transmitter
Flag Register (CANTFLG)”) and the corresponding transmit buffer isselectedin CANTBSEL (see
Section 8.3.2.11, “MSCAN Transmit Buffer Selection Register (CANTBSEL)").

» For receive buffers, only when RXF flag is set (see Section 8.3.2.5, “M SCAN Recelver Flag
Register (CANRFLG)").

Write:

S12P-Family Reference Manual, Rev. 1.13
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CAN 2.08
Extended Identifier| D28 IDRO ID21 | 1D20 IDR1 ID15 | ID14 IDR2 ID7 | ID6 IDR3 RTR
StacZoAB | D10 IDRO D3 | 12 IDR1  IDE

lle’s Scalable Controller Area Network (S12MSCANV3)

— @) the 14 most significant bitsof the extended identifier plusthe SRR and IDE bitsof CAN 2.0B
messages or

— b) the 11 bits of the standard identifier, the RTR and IDE bits of CAN 2.0A/B messages.
Figure 8-41 shows how the first 32-bit filter bank (CANIDARO-CANIDA3,
CANIDMRO-3CANIDMR) producesfilter 0 and 1 hits. Similarly, the second filter bank
(CANIDAR4-CANIDAR7, CANIDMR4-CANIDMRY) produces filter 2 and 3 hits.

Eight identifier acceptance filters, each to be applied to the first 8 bits of the identifier. This mode
implements eight independent filters for the first 8 bits of a CAN 2.0A/B compliant standard
identifier oraCAN 2.0B compliant extended identifier. Figure 8-42 shows how thefirst 32-bit filter
bank (CANIDARO-CANIDAR3, CANIDMRO-CANIDMRS3) producesfilter 0to 3 hits. Similarly,
the second filter bank (CANIDAR4-CANIDAR7, CANIDMR4-CANIDMRY) producesfilter 4to
7 hits.

Closed filter. No CAN message is copied into the foreground buffer RxFG, and the RXF flag is
never set.

H H =B =

AM7 CANIDMRO AMO | AM7 CANIDMR1 AMO | AM7 CANIDMR2 AMO | AM7 CANIDMR3 AMO

AC7 CANIDARO ACO | AC7 CANIDAR1 ACO | AC7 CANIDAR2 ACO | AC7 CANIDAR3 ACO

. . . 4

ID Accepted (Filter 0 Hit)

Figure 8-40. 32-bit Maskable Identifier Acceptance Filter
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{ /idth Modulator (PWM8B6CV1) 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 <

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXDXXDXDXXDXXxX

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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/idth Modulator (PWM8B6CV1) Block Description

.Module Base + 0x <

7

6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
W
Reset 0 0 0 0 0 0 0

Figure 10-21. PWM Channel Period Registers (PWMPERDO)

.Module Base + 0x0013 <

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit O
W
Reset 0 0 0 0 0 0 0 0

Figure 10-22. PWM Channel Period Registers (PWMPER1)

ﬁxxxxg(xxx6<XGYEXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
odule Base + 0x0

’\/VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV\ YN NN NYNNNNNNNNNNNNNNNNNNNNNNNNN NN

7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
W
Reset 0 0 0 0 0 0 0 0

Figure 10-23. PWM Channel Period Registers (PWMPER?2)

*Module Base + Ox

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANA

7

6

ANNNNNNNANANNNNNNANNNNNNANANNNNNNANANNNN,

5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
W
Reset 0 0 0 0 0 0

7

Figure 10-24. PWM Channel Period Registers (PWMPER3)

MMW}WWWWWWWM/\E

XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX X

6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
W
Reset 0 0 0 0 0 0 0 0

348

Figure 10-25. PWM Channel Period Registers (PWMPER4)
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k /idth Modulator (PWM8B6CV1) Block Description

PWM counter matches the duty register the output flip-flop changes state causing the PWM waveform to
also change state. A match between the PWM counter and the period register resets the counter and the
output flip-flop as shown in Figure 10-35 as well as performing a load from the double buffer period and
duty register to the associated registers as described in Section 10.4.2.3, “PWM Period and Duty.” The
counter counts from 0 to the value in the period register — 1.

NOTE

Changing the PWM output mode from left aligned output to center aligned
output (or vice versa) while channels are operating can cause irregularities
in the PWM output. It is recommended to program the output mode before
enabling the PWM channel.

PPOLx =0

PPOLx = 1

PWMDTYx

Period = PWMPERX

\

Figure 10-36. PWM Left Aligned Output Waveform

To calculate the output frequency in left aligned output mode for a particular channel, take the selected
clock source frequency for the channel (A, B, SA, or SB) and divide it by the value in the period register
for that channel.

*  PWMXx frequency = clock (A, B, SA, or SB) / PWMPERx
*  PWMx duty cycle (high time as a% of period):
— Polarity = 0 (PPOLx = 0)
Duty cycle = [[PWMPERx-PWMDTYx)/PWMPERXx] * 100%
— Polarity =1 (PPOLx =1)
Duty cycle = [PWMDTYx / PWMPERXx] * 100%

As an example of a left aligned output, consider the following case:
Clock source = bus clock, where bus clock = 10 MHz (100 ns period)

PPOLx =0
PWMPERx = 4
PWMDTYx =1

PWMx frequency = 10 MHz/4 = 2.5 MHz
PWMx period =400 ns
PWMx duty cycle = 3/4 *100% = 75%

Shown below is the output waveform generated.

S12P-Family Reference Manual, Rev. 1.13
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k Serial Communication Interface (S12SCIV5)
Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0006 R| RS o 0 0 0 0 0 0
SCIDRH W
0x0007 R| R7 R6 R5 R4 R3 R2 R1 RO
SCIPRL [ 77 T6 T5 Ta T3 T2 T1 To

1.These registers are accessible if the AMAP bit in the SCISR2 register is set to zero.
2,These registers are accessible if the AMAP bit in the SCISR2 register is set to one.

|:| = Unimplemented or Reserved

Figure 11-2. SCI Register Summary (Sheet 2 of 2)

11.3.2.1 SCI Baud Rate Registers (SCIBDH, SCIBDL)

*Module Base + Ox ¢
AMAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAARAAAAAAARAAAARAAAARAAAAAAAAAARAAAAAAAAAAAAAAARARARAR.

7 6 5 4 3 2 1 0
" IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
Reset 0 0 0 0 0 0 0 0

Figure 11-3. SCI Baud Rate Register (SCIBDH)

’mxdur)Bxxxxd(x XXX XXX A XX AXAX XX XA XA XX AKX XXX A XXX XA XXX XXX A XX AKX A XX XAXXAXXXXXXXXXX
., odule Base + xO(Si)l

INININININININININININININININTNININININININININININININININININININININT\N N INININININININININININININININININININININININ I\ I\ I\ I\ I\ I\ I\ I\

7 6 5 4 3 2 1 0
W SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
Reset 0 0 0 0 0 1 0 0

Figure 11-4. SCI Baud Rate Register (SCIBDL)

Read: Anytime, if AMAP = 0. If only SCIBDH is written to, a read will not return the correct data until
SCIBDL is written to as well, following a write to SCIBDH.

Write: Anytime, if AMAP = 0.

NOTE

Those two registers are only visible in the memory map if AMAP =0 (reset
condition).

The SCI baud rate register is used by to determine the baud rate of the SCI, and to control the infrared
modulation/demodulation submodule.

S12P-Family Reference Manual, Rev. 1.13
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12.3.2.3 SPI Baud Rate Register (SPIBR)

M\)aﬁ)\ AAA AAAAAAARARARAARRARARRARARARARARAARRAARARARRARARRARARARARRARARARARARNRARNRRNRAR
xvioaule X

ase + ¢
7 6 5 4 3 2 1 0
R 0 0
W SPPR2 SPPR1 SPPRO SPR2 SPR1 SPRO
Reset 0 0 0 0 0 0 0 0

|:|: Unimplemented or Reserved

Figure 12-5. SPI Baud Rate Register (SPIBR)

Read: Anytime

Write: Anytime; writes to the reserved bits have no effect

Table 12-6. SPIBR Field Descriptions

Field Description

64 SPI Baud Rate Preselection Bits — These bits specify the SPI baud rates as shown in Table 12-7. In master
SPPR[2:0] | mode, a change of these bits will abort a transmission in progress and force the SPI system into idle state.

2-0 SPI Baud Rate Selection Bits — These bits specify the SPI baud rates as shown in Table 12-7. In master mode,
SPR[2:0] |a change of these bits will abort a transmission in progress and force the SPI system into idle state.

The baud rate divisor equation is as follows:
BaudRateDivisor = (SPPR + 1) e 2(SPR+1) Eqn. 12-1

The baud rate can be calculated with the following equation:
Baud Rate = BusClock / BaudRateDivisor Eqgn. 12-2

NOTE

For maximum allowed baud rates, please refer to the SPI Electrical
Specification in the Electricals chapter of this data sheet.

Table 12-7. Example SPI Baud Rate Selection (25 MHz Bus Clock) (Sheet 1 of 3)

SPPR2 SPPR1 SPPRO SPR2 SPR1 SPRO B%‘f\‘/’ifﬁe Baud Rate
0 0 0 0 0 0 2 12.5 Mbit/s
0 0 0 0 0 1 4 6.25 Mbit/s
0 0 0 0 1 0 8 3.125 Mbits
0 0 0 0 1 1 16 1.5625 Mbit/s
0 0 0 1 0 0 32 781.25 Kbit/s
0 0 0 1 0 1 64 390.63 Kbit/s
0 0 0 1 1 0 128 195.31 kbit/s
0 0 0 1 1 1 256 97.66 Kbit/s
0 0 1 0 0 0 4 6.25 Mbit/s
0 0 1 0 0 1 8 3.125 Mbit/s
0 0 1 0 1 0 16 1.5625 Mbit/s
0 0 1 0 1 1 32 781.25 Kbit/s
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{ Serial Peripheral Interface (S12SPIV5)

Table 12-11. Normal Mode and Bidirectional Mode

When SPE =1 Master Mode MSTR =1 Slave Mode MSTR =0
Serial Out » MOSI Serial In [« MOSI
Normal Mode
SPC0=0 SPI SPI
Serial In |- MISO Serial Out » MISO
Serial Out l » MOMI Serial In |-
Bidirectional Mode I/‘/ BIDIROE
SPC0=1 SPI BIDIROE SPI ’\l\
Serial In |- Serial Out | > SISO

The direction of each serial I/O pin depends on the BIDIROE bit. If the pin is configured as an output,
serial data from the shift register is driven out on the pin. The same pin is also the serial input to the shift
register.

* The SCK is output for the master mode and input for the slave mode.
 The SS is the input or output for the master mode, and it is always the input for the slave mode.
«  The bidirectional mode does not affect SCK and SS functions.

NOTE

In bidirectional master mode, with mode fault enabled, both data pins MISO
and MOSI can be occupied by the SPI, though MOSI is normally used for
transmissions in bidirectional mode and MISO is not used by the SPI. If a
mode fault occurs, the SPI is automatically switched to slave mode. In this
case MISO becomes occupied by the SPI and MOSI is not used. This must
be considered, if the MISO pin is used for another purpose.

12.4.6 Error Conditions

The SPI has one error condition:

*  Mode fault error

12.4.6.1 Mode Fault Error

If the SS input becomes low while the SPI is configured as a master, it indicates a system error where more
than one master may be trying to drive the MOSI and SCK lines simultaneously. This condition is not
permitted in normal operation, the MODF bit in the SPI status register is set automatically, provided the
MODFEN bit is set.

In the special case where the SPI is in master mode and MODFEN bit is cleared, the SS pin is not used by
the SPI. In this special case, the mode fault error function is inhibited and MODF remains cleared. In case
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128 KByte Flash Module (S12FTMRC128K1V1)

Table 13-23. FCCOB - NVM Command Mode (Typical Usage)

CCOBIX[2:0] Byte FCCOB Parameter Fields (NVM Command Mode)

HI Data 1 [15:8]

011
LO Data 1 [7:0]
HI Data 2 [15:8]

100
LO Data 2 [7:0]
HI Data 3 [15:8]

101
LO Data 3 [7:0]

13.3.2.12 Flash Reservedl Register (FRSV1)

This Flash register is reserved for factory testing.

OffsetxModule Base + 0x000C

MUXXNNNNXNNXNNXNNNNNXNNNNNNN NN NN NINN XXX NXXX XXX XXX )20 0000000000000 00000000

R
W

Reset

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

I:I: Unimplemented or Reserved

Figure 13-18. Flash Reservedl Register (FRSV1)

All bits in the FRSV1 register read 0 and are not writable.

13.3.2.13 Flash Reserved?2 Register (FRSV2)

This Flash register is reserved for factory testing.

X XXX 9.9,.9,9.9,9.9 9.9,9.9.0,9.9.0,9,.9.90.9.9.9.9.9.9.9.9.9.9.0.9.9.9.0.9.9.9.9.9.9.0.9.9.9.9.9.0.9.9.9.90.90.9.9.90.9.90.0.90.4
7 Bfsegodie Base + 0x000D

WYYV NVYNVYVVYVYVNYVVNVY VY YNV

R
w

Reset

VYVYVVVVVVVVVVVVVVVVVVVYVYYVYY

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

I:I: Unimplemented or Reserved

Figure 13-19. Flash Reserved2 Register (FRSV2)

All bits in the FRSV2 register read 0 and are not writable.

13.3.2.14 Flash Reserved3 Register (FRSV3)

This Flash register is reserved for factory testing.
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k Electrical Characteristics

Table A-10. Peripheral Configurations for Run & Wait Current Measurement

Peripheral Configuration
MSCAN configured to loop-back mode using a bit rate of 1Mbit/s
Spl configured to master mode, continously transmit data (0x55
or OxAA) at 1Mbit/s
scl configured into loop mode, continously transmit data (0x55)
at speed of 57600 baud
PWM configured to toggle its pins at the rate of 40kHz

the peripheral is configured to operate at its maximum spec-
ATD ified frequency and to continuously convert voltages on all
input channels in sequence.

the module is enabled and the comparators are configured
DBG to trigger in outside range.The range covers all the code
executed by the core.

the peripheral shall be configured to output compare mode,
TIM
pulse accumulator and modulus counter enabled.
COP & RTI enabled

Table A-11. Run and Wait Current Characteristics

Conditions are: Vppr=5.5V, Ty=125°C, see Table A-9. and Table A-10.

Num | C Rating Symbol Min Typ Max Unit
1 P | I1DD Run Current IbbR 18 20 mA
2 P | IDD Wait Current Ibbw 11 12 mA

Table A-12. Full Stop Current Characteristics

Conditions are: VDDR=5.5V, API see Table A-9.
Num | C Rating Symbol Min Typ Max Unit
Stop Current API disabled
P |150°C Ipps 250 1100 UA
P |-40°C Ibps 15 35 A
P |25°C, Ipps 25 50 UA
Stop Current API enabled
C [150°C, Ipps 270 A
C |-40°C Ibps 20 A
C [25°C Ipps 40 A
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{ Detailed Register Address Map
0x0240 -0x027F Port Integration Module (PIM) Map 4 of 4
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0248 PTS 5\/ PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTS1 PTSO
0x0249 PTIS R| PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIS1 PTISO
W
0x024A DDRS \I/?V DDRS7 DDRS6 DDRS5 DDRS4 DDRS3 DDRS2 DDRS1 DDRSO
0x024B RDRS \ITV RDRS7 RDRS6 RDRS5 RDRS4 RDRS3 RDRS2 RDRS1 RDRSO
0x024C PERS 5\/ PERS7 PERS6 PERS5 PERS4 PERS3 PERS2 PERS1 PERSO
0x024D PPSS \I/?v PPSS7 PPSS6 PPSS5 PPSS4 PPSS3 PPSS2 PPSS1 PPSSO
0x024E WOMS 5\/ WOMS7 | WOMS6 | WOMS5 | WOMS4 | WOMS3 | WOMS2 | WOMS1 | WOMSO0
0x024F Reserved R 0 0 0 0 0 0 0 0
W
0x0250 PTM \I/?V PTM7 PTM6 PTM5 PTM4 PTM3 PTM2 PTM1 PTMO
0X0251 PTIM R| PTIM7 PTIM6 PTIM5 PTIM4 PTIM3 PTIM2 PTIM1 PTIMO
W
0x0252 DDRM 5\/ DDRM7 DDRM6 DDRM5 DDRM4 DDRM3 DDRM2 DDRM1 DDRMO
0x0253 RDRM \I/?v RDRM7 RDRM6 RDRM5 RDRM4 RDRM3 RDRM2 RDRM1 RDRMO
0x0254 PERM 5\/ PERM7 PERM6 PERM5 PERM4 PERM3 PERM2 PERM1 PERMO
0x0255 PPSM 5\/ PPSM7 PPSM6 PPSM5 PPSM4 PPSM3 PPSM2 PPSM1 PPSMO
0x0256 WOMM \I/?V WOMM7 | WOMM6 | WOMM5 | WOMM4 | WOMM3 | WOMM2 | WOMM1 | WOMMO
0x0257 MODRR \ITV MODRR7 | MODRR6 0 MODRR4 0 0 0 0
0x0258 PTP 5\/ PTP7 PTP6 PTP5 PTP4 PTP3 PTP2 PTP1 PTPO
0x0259 PTIP R| PTIP7 PTIP6 PTIP5 PTIP4 PTIP3 PTIP2 PTIP1 PTIPO
W
0x025A DDRP 5\/ DDRP7 DDRP6 DDRP5 DDRP4 DDRP3 DDRP2 DDRP1 DDRPO
0x025B RDRP \'7\/ RDRP7 RDRP6 RDRP5 RDRP4 RDRP3 RDRP2 RDRP1 RDRPO
0x025C PERP \I/?V PERP7 PERP6 PERP5 PERP4 PERP3 PERP2 PERP1 PERPO
0x025D PPSP \ITV PPSP7 PPSP6 PPSP5 PPSP4 PPSP3 PPSP2 PPSP1 PPSSO
0x025E PIEP 5\/ PIEP7 PIEP6 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO
0x025F PIFP \I/?v PIFP7 PIFP6 PIFP5 PIFP4 PIFP3 PIFP2 PIFP1 PIFPO
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0x0240 -0x027F Port Integration Module (PIM) Map 4 of 4

Address

0x0276

0x0277

0x0278-
0x027F

Name

PEROADO

PER1ADO

Reserved

Detailed Register Address Map

R
Wi
R
Wi
R
Wi

0x0280-0x02EF Reserved

Address

0x0280-
0x02EF

Address

0x02F0

0x02F1

0x02F2

0x02F3

0x02F4

0x02F5

0x02F6

0x02F7

0x02F8

0x02F9

O0x02FA

0x02FB

Name

Reserved

Name

CPMUHTCL

CPMULVCTL

CPMUAPICTL

VREGAPITR

CPMUAPIRH

CPMUAPIRL

Reserved

CPMUHTTR

CPMU
IRCTRIMH

CPMU
IRCTRIML

CPMUOSC

CPMUPROT

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PEROADO | PEROADO | PEROADO | PEROADO | PEROADO | PEROADO | PEROADO | PEROADO
7 6 5 4 3 2 1 0
PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO
7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0

0x02F0-0x02FF Clock and Power Management Unit (CPMU) Map 2 of 2
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
| o [ o VSEL 0 ren | HTDS HTIE HTIF
0 0 0 0 0 LVDS WVIE WIE
0 0
APICLK APIFES | APIEA | APIFE APIE APIF
0 0
APITR5 | APITR4 | APITR3 | APITR2 | APITR1 | APITRO
APIR15 | APIR14 | APIR13 | APIR12 | APIR11 | APIR10 | APIR9 | APIR8
APIR7 | APIR6 | APIR5S | APIR4 | APIR3 | APIR2 | APIR1L | APIRO
0 0 0 0 0 0 0 0
0 0 0
HTOEN HTTR3 | HTTR2 | HTTRL | HTTRO
0 0
TCTRIM[3:0] IRCTRIM[9:8]
IRCTRIM[7:0]
0
OSCE | OSCBW OSCFILT[4:0]
0 0 0 0 0 0 0 PROT
0 0 0 0 0 0 0 0

0x02FC

Reserved

S IS USTSUSTSVSTSVSTSVSVSTSD
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