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Chapter 2 Port Integration Module (PIM9C32) Block Description

2.3.2.2.3

Port S Data Direction Register (DDRS)

Module Base + 0x000A

5 3 2 1 0
R 0 0 0 0
DDRS3 DDRS2 DDRSH1 DDRSO0
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 2-12. Port S Data Direction Register (DDRS)

Read: Anytime.

Write: Anytime.

Table 2-11. DDRS Field Descriptions

Field Description
3-0 Direction Register Port S — This register configures each port S pin as either input or output.
DDRS[3:0] ||f the associated SCI transmit or receive channel is enabled this register has no effect on the pins. The pin is

forced to be an output if the SCI transmit channel is enabled, it is forced to be an input if the SCI receive channel
is enabled.

The DDRS bits revert to controlling the 1/0O direction of a pin when the associated channel is disabled.

0 Associated pin is configured as input.

1 Associated pin is configured as output.

Note: Due to internal synchronization circuits, it can take up to 2 bus cycles until the correct value is read on PTS
or PTIS registers, when changing the DDRS register.
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Chapter 2 Port Integration Module (PIM9C32) Block Description

2.3.2.4.7

Port P Interrupt Enable Register (PIEP)

Module Base + 0x001E

7 6 5 4 3 2 1 0
R
PIEP7 PIEP6 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO
W
Reset 0 0 0 0 0 0 0 0

Figure 2-30. Port P Interrupt Enable Register (PIEP)

Read: Anytime.

Write: Anytime.

Table 2-26. PIEP Field Descriptions

Field Description
7-0 Pull Select Port P — This register disables or enables on a per pin basis the edge sensitive external interrupt
PIEP[7:0] |associated with port P.
0 Interrupt is disabled (interrupt flag masked).
1 Interrupt is enabled.
2.3.2.4.8 Port P Interrupt Flag Register (PIFP)

Module Base + 0x001F

7 6 5 4 3 2 1 0
R
PIFP7 PIFP6 PIFP5 PIFP4 PIFP3 PIFP2 PIFP1 PIFPO
W
Reset 0 0 0 0 0 0 0 0

Figure 2-31. Port P Interrupt Flag Register (PIFP)

Read: Anytime.

Write: Anytime.

Table 2-27. PIFP Field Descriptions

Field Description
7-0 Interrupt Flags Port P — Each flag is set by an active edge on the associated input pin. This could be a rising
PIFP[7:0] |or a falling edge based on the state of the PPSP register. To clear this flag, write a “1” to the corresponding bit

in the PIFP register. Writing a “0” has no effect.
0 No active edge pending.
Writing a “0” has no effect.
1 Active edge on the associated bit has occurred (an interrupt will occur if the associated enable bit is set).

Writing a “1” clears the associated flag.
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Chapter 4 Multiplexed External Bus Interface (MEBIV3)

4.3.2.3 Data Direction Register A (DDRA)

Module Base + 0x0002
Starting address location affected by INITRG register setting.

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 4-4. Data Direction Register A (DDRA)
Read: Anytime when register is in the map

Write: Anytime when register is in the map

This register controls the data direction for port A. When port A is operating as a general-purpose I/O port,
DDRA determines the primary direction for each port A pin. A 1 causes the associated port pin to be an
output and a 0 causes the associated pin to be a high-impedance input. The value in a DDR bit also affects
the source of data for reads of the corresponding PORTA register. If the DDR bit is 0 (input) the buffered
pin input state is read. If the DDR bit is 1 (output) the associated port data register bit state is read.

This register is not in the on-chip memory map in expanded and special peripheral modes. Therefore, these
accesses will be echoed externally. It is reset to 0x00 so the DDR does not override the three-state control

signals.
Table 4-3. DDRA Field Descriptions
Field Description
7:0 Data Direction Port A

DDRA 0 Configure the corresponding I/O pin as an input
1 Configure the corresponding I/O pin as an output
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Chapter 7 Debug Module (DBGV1) Block Description
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Figure 7-1. DBG Block Diagram in BKP Mode
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Chapter 7 Debug Module (DBGV1) Block Description

the trigger is at the address of a change-of-flow address the trigger event will not be stored in the trace
buffer.

7.4.2.9 Reading Data from Trace Buffer

The data stored in the trace buffer can be read using either the background debug module (BDM) module
or the CPU provided the DBG module is enabled and not armed. The trace buffer data is read out first-in
first-out. By reading CNT in DBGCNT the number of valid words can be determined. CNT will not
decrement as data is read from DBGTBH:DBGTBL. The trace buffer data is read by reading
DBGTBH:DBGTBL with a 16-bit read. Each time DBGTBH:DBGTBL is read, a pointer in the DBG will
be incremented to allow reading of the next word.

Reading the trace buffer while the DBG module is armed will return invalid data and no shifting of the
RAM pointer will occur.

NOTE

The trace buffer should be read with the DBG module enabled and in the
same capture mode that the data was recorded. The contents of the trace
buffer counter register (DBGCNT) are resolved differently in detail mode

verses the other modes and may lead to incorrect interpretation of the trace
buffer data.

7.4.3 Breakpoints

There are two ways of getting a breakpoint in DBG mode. One is based on the trigger condition of the
trigger mode using comparator A and/or B, and the other is using comparator C. External breakpoints
generated using the TAGHI and TAGLO external pins are disabled in DBG mode.

7.4.31 Breakpoint Based on Comparator A and B

A breakpoint request to the CPU can be enabled by setting DBGBRK in DBGC1. The value of BEGIN in
DBGCI1 determines when the breakpoint request to the CPU will occur. When BEGIN in DBGC1 is set,
begin-trigger is selected and the breakpoint request will not occur until the trace buffer is filled with

64 words. When BEGIN in DBGC is cleared, end-trigger is selected and the breakpoint request will occur
immediately at the trigger cycle.

There are two types of breakpoint requests supported by the DBG module, tagged and forced. Tagged
breakpoints are associated with opcode addresses and allow breaking just before a specific instruction
executes. Forced breakpoints are not associated with opcode addresses and allow breaking at the next
instruction boundary. The type of breakpoint based on comparators A and B is determined by TRGSEL in
the DBGCI register (TRGSEL =1 for tagged breakpoint, TRGSEL = 0 for forced breakpoint). Table 7-26
illustrates the type of breakpoint that will occur based on the debug run.
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

10.3.2.3 MSCAN Bus Timing Register 0 (CANBTRO)
The CANBTRO register configures various CAN bus timing parameters of the MSCAN module.

Module Base + 0x0002

7 6 5 4 3 2 1 0
R
SJWi1 SJWo BRP5 BRP4 BRP3 BRP2 BRP1 BRPO
w
Reset: 0 0 0 0 0 0 0 0

Figure 10-6. MSCAN Bus Timing Register 0 (CANBTRO)

Read: Anytime
Write: Anytime in initialization mode (INITRQ = 1 and INITAK =1)

Table 10-3. CANBTRO Register Field Descriptions

Field Description

7:6 Synchronization Jump Width — The synchronization jump width defines the maximum number of time quanta
SJWI1:0] |(Tq) clock cycles a bit can be shortened or lengthened to achieve resynchronization to data transitions on the
CAN bus (see Table 10-4).

5:0 Baud Rate Prescaler — These bits determine the time quanta (Tq) clock which is used to build up the bit timing
BRP[5:0] |[(see Table 10-5).

Table 10-4. Synchronization Jump Width

SJw1 SJWO0 Synchronization Jump Width
0 0 1 Tq clock cycle
0 1 2 Tq clock cycles
1 0 3 Tq clock cycles
1 1 4 Tq clock cycles

Table 10-5. Baud Rate Prescaler

BRP5 | BRP4 | BRP3 | BRP2 | BRP1 | BRPO Prescaler value (P)
0 0 0 0 0 0 1
0 0 0 0 0 1 2
0 0 0 0 1 0 3
0 0 0 0 1 1 4
1 1 1 1 1 1 64
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

Module Base + 0x0018 (CANIDAR4)
0x0019 (CANIDARS)

0x001A (CANIDARS)
0x001B (CANIDAR?)
7 6 5 4 3 2 1 0
V'?/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
Reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
V'?/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
Reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
V'?/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
Reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
V'\q/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
Reset 0 0 0 0 0 0 0 0

Figure 10-20. MSCAN Identifier Acceptance Registers (Second Bank) — CANIDAR4-CANIDAR?7

Read: Anytime
Write: Anytime in initialization mode (INITRQ = 1 and INITAK = 1)

Table 10-20. CANIDAR4-CANIDARY7 Register Field Descriptions

Field Description

7:0 Acceptance Code Bits — AC[7:0] comprise a user-defined sequence of bits with which the corresponding bits
AC[7:0] of the related identifier register (IDRn) of the receive message buffer are compared. The result of this comparison
is then masked with the corresponding identifier mask register.
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

10.3.3 Programmer’s Model of Message Storage

The following section details the organization of the receive and transmit message buffers and the
associated control registers.

To simplify the programmer interface, the receive and transmit message buffers have the same outline.
Each message buffer allocates 16 bytes in the memory map containing a 13 byte data structure.

An additional transmit buffer priority register (TBPR) is defined for the transmit buffers. Within the last
two bytes of this memory map, the MSCAN stores a special 16-bit time stamp, which is sampled from an
internal timer after successful transmission or reception of a message. This feature is only available for
transmit and receiver buffers, if the TIME bit is set (see Section 10.3.2.1, “MSCAN Control Register
(CANCTLO)”).

The time stamp register is written by the MSCAN. The CPU can only read these registers.
Table 10-23. Message Buffer Organization

Offset

Address Register Access

0x00X0 Identifier Register 0

0x00X1 Identifier Register 1

0x00X2 Identifier Register 2

0x00X3 Identifier Register 3

0x00X4 Data Segment Register 0

0x00X5 Data Segment Register 1

0x00X6 Data Segment Register 2

0x00X7 Data Segment Register 3

0x00X8 Data Segment Register 4

0x00X9 Data Segment Register 5

0x00XA Data Segment Register 6

0x00XB Data Segment Register 7

0x00XC Data Length Register

0x00XD Transmit Buffer Priority Register“)
0x00XE Time Stamp Register (High Byte)®

OXx00XF | Time Stamp Register (Low Byte)®
T. Not applicable for receive bufiers
2. Read-only for CPU
3. Read-only for CPU

Figure 10-23 shows the common 13-byte data structure of receive and transmit buffers for extended
identifiers. The mapping of standard identifiers into the IDR registers is shown in Figure 10-24.

All bits of the receive and transmit buffers are ‘x’ out of reset because of RAM-based implementationl.

All reserved or unused bits of the receive and transmit buffers always read ‘x’.

1. Exception: The transmit priority registers are 0 out of reset.

314 MC9S12C-Family / MC9S12GC-Family Freescale Semiconductor
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

10.4.2 Message Storage

CAN CPU12
Receive / Transmit Memory Mapped
Engine 1o

Rx0

RxBG

- CPU bus

Receiver

|
RxFG

Tx0

=

Tx1

CPU bus

~ MSCAN [ |

D

TxXFG

Tx2

=

Transmitter

Figure 10-38. User Model for Message Buffer Organization

MSCAN facilitates a sophisticated message storage system which addresses the requirements of a broad
range of network applications.
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

CAN 2.0B
Extended Identifier | 1D28 IDRO ID21 | 1D20 IDR1 ID15 | ID14 IDR2 RTR

CAN 2.0A/B ID10 IDRO D3

Standard identifier ID2

IDR1 IDE

AM7 CANIDMRO AMO | AM7 CANIDMR1 AMO

AC7 CANIDARO ACO | AC7 CANIDAR1 ACO

ID Accepted (Filter 0 Hit)

AM7 CANIDMR2 AMO | AM7 CANIDMR3 AMO

AC7 CANIDAR2 ACO | AC7 CANIDAR3 ACO

7 7

Figure 10-40. 16-bit Maskable Identifier Acceptance Filters
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

10.4.7.1 Description of Interrupt Operation

The MSCAN supports four interrupt vectors (see Table 10-36), any of which can be individually masked
(for details see sections from Section 10.3.2.6, “MSCAN Receiver Interrupt Enable Register
(CANRIER),” to Section 10.3.2.8, “MSCAN Transmitter Interrupt Enable Register (CANTIER)”).

NOTE

The dedicated interrupt vector addresses are defined in the Resets and
Interrupts chapter.

Table 10-36. Interrupt Vectors

Interrupt Source CCR Mask Local Enable
Wake-Up Interrupt (WUPIF) | bit CANRIER (WUPIE)
Error Interrupts Interrupt (CSCIF, OVRIF) | bit CANRIER (CSCIE, OVRIE)
Receive Interrupt (RXF) | bit CANRIER (RXFIE)
Transmit Interrupts (TXE[2:0]) | bit CANTIER (TXEIE[2:0])

10.4.7.2 Transmit Interrupt

Atleast one of the three transmit buffers is empty (not scheduled) and can be loaded to schedule a message
for transmission. The TXEx flag of the empty message buffer is set.

10.4.7.3 Receive Interrupt

A message 1s successfully received and shifted into the foreground buffer (RxFG) of the receiver FIFO.
This interrupt is generated immediately after receiving the EOF symbol. The RXF flag is set. If there are
multiple messages in the receiver FIFO, the RXF flag is set as soon as the next message is shifted to the
foreground buffer.

10.4.7.4 Wake-Up Interrupt

A wake-up interrupt is generated if activity on the CAN bus occurs during MSCN internal sleep mode.
WUPE (see Section 10.3.2.1, “MSCAN Control Register 0 (CANCTLO0)”’) must be enabled.

10.4.7.5 Error Interrupt

An error interrupt is generated if an overrun of the receiver FIFO, error, warning, or bus-off condition
occurrs. Section 10.3.2.5, “MSCAN Receiver Flag Register (CANRFLG) indicates one of the following
conditions:

¢ Overrun — An overrun condition of the receiver FIFO as described in Section 10.4.2.3, “Receive
Structures,’ occurred.

* CAN Status Change — The actual value of the transmit and receive error counters control the
CAN bus state of the MSCAN. As soon as the error counters skip into a critical range (Tx/Rx-
warning, Tx/Rx-error, bus-off) the MSCAN flags an error condition. The status change, which
caused the error condition, is indicated by the TSTAT and RSTAT flags (see Section 10.3.2.5,

340 MC9S12C-Family / MC9S12GC-Family Freescale Semiconductor
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description

Table 12-4. PWMCLK Field Descriptions

Field Description

5 Pulse Width Channel 5 Clock Select
PCLK5 0 Clock A is the clock source for PWM channel 5.
1 Clock SA is the clock source for PWM channel 5.

4 Pulse Width Channel 4 Clock Select
PCLK4 0 Clock A is the clock source for PWM channel 4.
1 Clock SA is the clock source for PWM channel 4.

3 Pulse Width Channel 3 Clock Select
PCLK3 0 Clock B is the clock source for PWM channel 3.
1 Clock SB is the clock source for PWM channel 3.

2 Pulse Width Channel 2 Clock Select
PCLK2 0 Clock B is the clock source for PWM channel 2.
1 Clock SB is the clock source for PWM channel 2.

1 Pulse Width Channel 1 Clock Select
PCLK1 0 Clock A is the clock source for PWM channel 1.
1 Clock SA is the clock source for PWM channel 1.

0 Pulse Width Channel 0 Clock Select
PCLKO 0 Clock A is the clock source for PWM channel 0.
1 Clock SA is the clock source for PWM channel 0.

12.3.2.4 PWM Prescale Clock Select Register (PWMPRCLK)

This register selects the prescale clock source for clocks A and B independently.

Module Base + 0x0003

7 6 5 4 3 2 1 0
R 0 0
PCKB2 PCKB1 PCKBO PCKA2 PCKA1 PCKAO
w
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 12-6. PWM Prescaler Clock Select Register (PWMPRCLK)
Read: anytime
Write: anytime

NOTE

PCKB2-PCKB0 and PCKA2-PCKADO register bits can be written anytime.
If the clock prescale is changed while a PWM signal is being generated, a
truncated or stretched pulse can occur during the transition.
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description

Table 12-5. PWMPRCLK Field Descriptions

Field Description

6:5 Prescaler Select for Clock B — Clock B is 1 of two clock sources which can be used for channels 2 or 3. These
PCKBJ[2:0] |three bits determine the rate of clock B, as shown in Table 12-6.

2:0 Prescaler Select for Clock A — Clock A is 1 of two clock sources which can be used for channels 0, 1, 4, or 5.
PCKA[2:0] | These three bits determine the rate of clock A, as shown in Table 12-7.

Table 12-6. Clock B Prescaler Selects

PCKB2 PCKB1 PCKBO Value of Clock B

0 0 0 Bus Clock

0 0 1 Bus Clock / 2

0 1 0 Bus Clock / 4

0 1 1 Bus Clock / 8

1 0 0 Bus Clock / 16

1 0 1 Bus Clock / 32

1 1 0 Bus Clock / 64
1 1 1 Bus Clock / 128

Table 12-7. Clock A Prescaler Selects

PCKA2 PCKA1 PCKAO Value of Clock A

0 0 0 Bus Clock

0 0 1 Bus Clock / 2

0 1 0 Bus Clock / 4

0 1 1 Bus Clock / 8

1 0 0 Bus Clock / 16
1 0 1 Bus Clock / 32

1 1 0 Bus Clock / 64
1 1 1 Bus Clock / 128

12.3.2.5 PWM Center Align Enable Register (PWMCAE)

The PWMCAE register contains six control bits for the selection of center aligned outputs or left aligned
outputs for each PWM channel. If the CAEx bit is set to a 1, the corresponding PWM output will be center
aligned. If the CAEX bit is cleared, the corresponding PWM output will be left aligned. Reference
Section 12.4.2.5, “Left Aligned Outputs,” and Section 12.4.2.6, “Center Aligned Outputs,” for a more
detailed description of the PWM output modes.
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Chapter 14 Serial Peripheral Interface (SPIV3) Block Description

Table 14-5. Bidirectional Pin Configurations (continued)

Pin Mode SPCO BIDIROE MISO MOSI
Bidirectional 1 0 Slave In MOSI not used by SPI
1 Slave 1/0

14.3.2.3 SPI Baud Rate Register (SPIBR)

Module Base 0x0002

6 5 4 3 2 1 0
R 0 0
SPPR2 SPPR1 SPPRO SPR2 SPR1 SPRO
W
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 14-5. SPI Baud Rate Register (SPIBR)
Read: anytime

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

Table 14-6. SPIBR Field Descriptions

Field Description

6:4 SPI Baud Rate Preselection Bits — These bits specify the SPI baud rates as shown in Table 14-7. In master
SPPRI[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 14-7. 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 2P R T 1)

The baud rate can be calculated with the following equation:

Baud Rate = BusClock/BaudRateDivisor

Freescale Semiconductor MC9S12C-Family / MC9S12GC-Family 419
Rev 01.24



Chapter 15 Timer Module (TIM16B8CV1) Block Description

15.4.6 Gated Time Accumulation Mode

Setting the PAMOD bit configures the pulse accumulator for gated time accumulation operation. An active
level on the PACNT input pin enables a divided-by-64 clock to drive the pulse accumulator. The PEDGE
bit selects low levels or high levels to enable the divided-by-64 clock.

The trailing edge of the active level at the IOC7 pin sets the PAIF. The PAI bit enables the PAIF flag to
generate interrupt requests.

The pulse accumulator counter register reflect the number of pulses from the divided-by-64 clock since the
last reset.

NOTE

The timer prescaler generates the divided-by-64 clock. If the timer is not
active, there is no divided-by-64 clock.

15.5 Resets

The reset state of each individual bit is listed within Section 15.3, “Memory Map and Register Definition”
which details the registers and their bit fields.

15.6 Interrupts

This section describes interrupts originated by the TIM16B8CV 1 block. Table 15-23 lists the interrupts
generated by the TIM16B8CV1 to communicate with the MCU.

Table 15-23. TIM16B8CV1 Interrupts

Interrupt Of(f1$)et Vector! | Priority’ Source Description
C[7:0]F — — — Timer Channel 7-0 Active high timer channel interrupts 7-0
PAOVI — — — Pulse Accumulator Active high pulse accumulator input interrupt
Input
PAOVF — — — Pulse Accumulator Pulse accumulator overflow interrupt
Overflow
TOF — — — Timer Overflow Timer Overflow interrupt

T. Chip Dependent.

The TIM16B8CV1 uses a total of 11 interrupt vectors. The interrupt vector offsets and interrupt numbers
are chip dependent.

15.6.1 Channel [7:0] Interrupt (C[7:0]F)

This active high outputs will be asserted by the module to request a timer channel 7 — 0 interrupt to be
serviced by the system controller.
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Chapter 18 32 Kbyte Flash Module (S12FTS32KV1)

18.3.2 Register Descriptions

The Flash module contains a set of 16 control and status registers located between module base + 0x0000
and 0x000F. A summary of the Flash module registers is given in Figure 18-3. Detailed descriptions of
each register bit are provided.

Register
Name

0x0000
FCLKDIV

0x0001
FSEC

0x0002
RESE(R)VED1
1

Bit 7 6 5 4 3 2 1 Bit 0

FDIVLD PRDIV8 FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIVO

KEYENT1 KEYENO NV5 NV4 NV3 NV2 SEC1 SECO

s V- - |

B y)
o
o
o
o
o

0x0003
FCNFG

0x0004
FPROT

0x0005
FSTAT

0x0006
FCMD

0x0007
RESERVED2'

0x0008
FADDRHI'

0x0009
FADDRLO!

0X000A
FDATAHI'

0x000B
FDATALO!

0x000C
RESERVED3

0x000D
RESERVED4'

0X000E
RESERVED5'

0x000F
RESERVEDS6

CBEIE CCIE KEYACC

FPOPEN NV6 FPHDIS FPHS1 FPHSO FPLDIS FPLSH FPLSO

CBEIF CCIF PVIOL ACCERR 0 BLANK FAIL DONE

0 CMDB6 CMDB5 0 0 CMDB2 0 CMDBO

0 0 0 0 0 0 0 0

S3T=IT=D

FABHI

FABLO

FDHI

FDLO

= V= s s v = v I s s v =

|:| = Unimplemented or Reserved

Figure 18-3. Flash Register Summary
1. Intended for factory test purposes only.
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18.3.2.1

Module Base + 0x0000

Chapter 18 32 Kbyte Flash Module (S12FTS32KV1)

Flash Clock Divider Register (FCLKDIV)

The FCLKDIV register is used to control timed events in program and erase algorithms.

7

R| FDIVLD
PRDIV8 FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIVO
w
Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 18-4. Flash Clock Divider Register (FCLKDIV)

All bits in the FCLKDIV register are readable, bits 60 are write once and bit 7 is not writable.
Table 18-3. FCLKDIV Field Descriptions

Field Description
7 Clock Divider Loaded
FDIVLD |0 FCLKDIV register has not been written
1 FCLKDIV register has been written to since the last reset
6 Enable Prescalar by 8
PRDIV8 |0 The oscillator clock is directly fed into the Flash clock divider

1 The oscillator clock is divided by 8 before feeding into the Flash clock divider

5-0 Clock Divider Bits — The combination of PRDIV8 and FDIV[5:0] must divide the oscillator clock down to a

FDIV[5:0] [frequency of 150 kHz — 200 kHz. The maximum divide ratio is 512. Refer to Section 18.4.1.1, “Writing the
FCLKDIV Register” for more information.
18.3.2.2 Flash Security Register (FSEC)

The FSEC register holds all bits associated with the security of the MCU and Flash module.

Module Base + 0x0001
7 6 5 4 3 2 1 0
R| KEYEN1 KEYENO NV5 NV4 NV3 Nv2 SECH SECO
W
Reset F F F F F F F F
= Unimplemented or Reserved

Figure 18-5. Flash Security Register (FSEC)

All bits in the FSEC register are readable but not writable.

The FSEC register is loaded from the Flash configuration field at 0xFFOF during the reset sequence,

indicated by F in Figure 18-5.
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Chapter 20 96 Kbyte Flash Module (S12FTS96KV1)

then FCLKDIV register bits PRDIVS and FDIV[5:0] are to be set as described in Figure 20-23.

For example, if the oscillator clock frequency is 950 kHz and the bus clock is 10 MHz, FCLKDIV bits
FDIV[5:0] should be set to 4 (000100) and bit PRDIVS set to 0. The resulting FCLK is then 190 kHz. As
a result, the Flash algorithm timings are increased over optimum target by:

(200 —190)/200 % 100 = 5%

Command execution time will increase proportionally with the period of FCLK.

CAUTION

Because of the impact of clock synchronization on the accuracy of the
functional timings, programming or erasing the Flash array cannot be
performed if the bus clock runs at less than 1 MHz. Programming or erasing
the Flash array with an input clock < 150 kHz should be avoided. Setting
FCLKDIV to a value such that FCLK < 150 kHz can destroy the Flash array
due to overstress. Setting FCLKDIV to a value such that (1/FCLK + Tbus)
< 5us can result in incomplete programming or erasure of the Flash array
cells.

If the FCLKDIV register is written, the bit FDIVLD is set automatically. If the FDIVLD bit is 0, the
FCLKDIV register has not been written since the last reset. [f the FCLKDIV register has not been written
to, the Flash command loaded during a command write sequence will not execute and the ACCERR flag
in the FSTAT register will set.
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Appendix A Electrical Characteristics
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Figure A-10. Voltage Regulator — Chip Power-up and Voltage Drops (not scaled)

A.7.3 Output Loads

A.7.3.1 Resistive Loads

The on-chip voltage regulator is intended to supply the internal logic and oscillator circuits allows no
external DC loads.

A.7.3.2 Capacitive Loads

The capacitive loads are specified in Table A-24. Ceramic capacitors with X7R dielectricum are required.

Table A-24. Voltage Regulator — Capacitive Loads

Num Characteristic Symbol Min Typical Max Unit

1 Vpp external capacitive load Cppext 400 440 12000 nF

2 VpppLL external capacitive load CpDPLLext 90 220 5000 nF
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