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Chapter 2 Port Integration Module (PIM9C32) Block Description

2.3.2.3.6 Port M Polarity Select Register (PPSM)

Module Base + 0x0015

5 4 3 2 1 0
R 0 0
PPSM5 PPSM4 PPSM3 PPSM2 PPSM1 PPSMO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 2-22. Port M Polarity Select Register (PPSM)
Read: Anytime.
Write: Anytime.
Table 2-20. PPSM Field Descriptions

Field Description

5-0 Polarity Select Port M — This register selects whether a pull-down or a pull-up device is connected to the pin.
PPSM[5:0] |0 A pull-up device is connected to the associated port M pin, if enabled by the associated bit in register PERM
and if the port is used as input or as wired-or output.
1 Apull-down device is connected to the associated port M pin, if enabled by the associated bit in register PERM
and if the port is used as input.

2.3.2.3.7 Port M Wired-OR Mode Register (WOMM)

Module Base + 0x0016

5 4 3 2 1 0
R 0 0
WOMM5 WOMM4 WOMM3 WOMM2 WOMM1 WOMMO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 2-23. Port M Wired-OR Mode Register (WOMM)
Read: Anytime.
Write: Anytime.
Table 2-21. WOMM Field Descriptions

Field Description

5-0 Wired-OR Mode Port M — This register configures the output pins as wired-or. If enabled the output is driven
WOMMI5:0] | active low only (open-drain). A logic level of “1” is not driven. This bit has no influence on pins used as inputs.
0 Output buffers operate as push-pull outputs.

1 Output buffers operate as open-drain outputs.
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Chapter 3 Module Mapping Control (MMCV4) Block Description

During the execution of an RTC instruction, the CPU:
*  Pulls the old PPAGE value from the stack
* Pulls the 16-bit return address from the stack and loads it into the PC
*  Writes the old PPAGE value into the PPAGE register
* Refills the queue and resumes execution at the return address

This sequence is uninterruptable; an RTC can be executed from anywhere in memory, even from a different
page of extended memory in the expansion window.

The CALL and RTC instructions behave like JSR and RTS, except they use more execution cycles.
Therefore, routinely substituting CALL/RTC for JSR/RTS is not recommended. JSR and RTS can be used
to access subroutines that are on the same page in expanded memory. However, a subroutine in expanded
memory that can be called from other pages must be terminated with an RTC. And the RTC unstacks a
PPAGE value. So any access to the subroutine, even from the same page, must use a CALL instruction so
that the correct PPAGE value is in the stack.

3.4.3.2 Extended Address (XAB19:14) and ECS Signal Functionality

If the EMK bit in the MODE register is set (see MEBI block description chapter) the PIX5:0 values will
be output on XAB19:14 respectively (port K bits 5:0) when the system is addressing within the physical
program page window address space (0x8000—0xBFFF) and is in an expanded mode. When addressing
anywhere else within the physical address space (outside of the paging space), the XAB19:14 signals will
be assigned a constant value based upon the physical address space selected. In addition, the active-low
emulation chip select signal, ECS, will likewise function based upon the assigned memory allocation. In
the cases of 48K byte and 64K byte allocated physical FLASH/ROM space, the operation of the ECS
signal will additionally depend upon the state of the ROMHM bit (see Section 3.3.2.4, “Miscellaneous
System Control Register (MISC)”) in the MISC register. Table 3-18, Table 3-19, Table 3-20, and Table 3-
21 summarize the functionality of these signals based upon the allocated memory configuration. Again,
this signal information is only available externally when the EMK bit is set and the system is in an
expanded mode.

Table 3-18. 0K Byte Physical FLASH/ROM Allocated

Address Space Page Window Access ROMHM | ECS | XAB19:14
0x0000-0x3FFF N/A N/A 1 0x3D
0x4000-0x7FFF N/A N/A 1 O0x3E
0x8000-0xBFFF N/A N/A 0 PIX[5:0]
0xC000-0xFFFF N/A N/A 0 O0x3F

Table 3-19. 16K Byte Physical FLASH/ROM Allocated

Address Space Page Window Access ROMHM | ECS | XAB19:14
0x0000-0x3FFF N/A N/A 1 0x3D
0x4000-0x7FFF N/A N/A 1 Ox3E
0x8000-0xBFFF N/A N/A 1 PIX[5:0]
0xC000—-0xFFFF N/A N/A 0 Ox3F
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Chapter 4 Multiplexed External Bus Interface (MEBIV3)
4.3.2.13 Reserved Register

Module Base + 0x000F
Starting address location affected by INITRG register setting.

5 4 3 2 1
R 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-17. Reserved Register

This register location is not used (reserved). All bits in this register return logic Os when read. Writes to
this register have no effect.

This register is not in the on-chip memory map in expanded and special peripheral modes. Therefore, these
accesses will be echoed externally.

4.3.2.14 IRQ Control Register (IRQCR)

Module Base + 0x001E
Starting address location affected by INITRG register setting.

7 6 5 4 3 2 1
R 0 0 0 0 0 0
IRQE IRQEN
W
Reset 0 1 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-18. IRQ Control Register (IRQCR)
Read: See individual bit descriptions below

Write: See individual bit descriptions below
Table 4-12. IRQCR Field Descriptions

Field Description
7 IRQ Select Edge Sensitive Only
IRQE Special modes: read or write anytime

Normal and Emulation modes: read anytime, write once

0 IRQ configured for low level recognition.

1 IRQ configured to respond only to falling edges. Falling edges on the IRQ pin will be detected anytime
IRQE = 1 and will be cleared only upon a reset or the servicing of the IRQ interrupt.

6 External IRQ Enable
IRQEN Normal, emulation, and special modes: read or write anytime
0 External IRQ pin is disconnected from interrupt logic.
1 External IRQ pin is connected to interrupt logic.
Note: When IRQEN = 0, the edge detect latch is disabled.
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Chapter 6 Background Debug Module (BDMV4) Block Description

The commands are described as follows:

* ACK_ENABLE — enables the hardware handshake protocol. The target will issue the ACK pulse
when a CPU command is executed by the CPU. The ACK_ENABLE command itself also has the
ACK pulse as a response.

 ACK_DISABLE — disables the ACK pulse protocol. In this case, the host needs to use the worst
case delay time at the appropriate places in the protocol.

The default state of the BDM after reset is hardware handshake protocol disabled.

All the read commands will ACK (if enabled) when the data bus cycle has completed and the data is then
ready for reading out by the BKGD serial pin. All the write commands will ACK (if enabled) after the data
has been received by the BDM through the BKGD serial pin and when the data bus cycle is complete. See
Section 6.4.3, “BDM Hardware Commands,” and Section 6.4.4, “Standard BDM Firmware Commands,”
for more information on the BDM commands.

The ACK_ENABLE sends an ACK pulse when the command has been completed. This feature could be
used by the host to evaluate if the target supports the hardware handshake protocol. If an ACK pulse is
issued in response to this command, the host knows that the target supports the hardware handshake
protocol. If the target does not support the hardware handshake protocol the ACK pulse is not issued. In
this case, the ACK_ENABLE command is ignored by the target because it is not recognized as a valid
command.

The BACKGROUND command will issue an ACK pulse when the CPU changes from normal to
background mode. The ACK pulse related to this command could be aborted using the SYNC command.

The GO command will issue an ACK pulse when the CPU exits from background mode. The ACK pulse
related to this command could be aborted using the SYNC command.

The GO_UNTIL command is equivalent to a GO command with exception that the ACK pulse, in this
case, is issued when the CPU enters into background mode. This command is an alternative to the GO
command and should be used when the host wants to trace if a breakpoint match occurs and causes the
CPU to enter active background mode. Note that the ACK is issued whenever the CPU enters BDM, which
could be caused by a breakpoint match or by a BGND instruction being executed. The ACK pulse related
to this command could be aborted using the SYNC command.

The TRACEI command has the related ACK pulse issued when the CPU enters background active mode
after one instruction of the application program is executed. The ACK pulse related to this command could
be aborted using the SYNC command.

The TAGGO command will not issue an ACK pulse because this would interfere with the tagging function
shared on the same pin.
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Chapter 9 Clocks and Reset Generator (CRGV4) Block Description

of 4 OSCCLK plus 4 PLLCLK cycles to make the transition. During the transition, all clocks freeze and
CPU activity ceases.

BUS CLOCK/ECLK

Figure 9-18. Core Clock and Bus Clock Relationship

9.4.3 Clock Monitor (CM)

If no OSCCLK edges are detected within a certain time, the clock monitor within the oscillator block
generates a clock monitor fail event. The CRGV4 then asserts self-clock mode or generates a system reset
depending on the state of SCME bit. If the clock monitor is disabled or the presence of clocks is detected
no failure is indicated by the oscillator block.The clock monitor function is enabled/disabled by the CME
control bit.

944 Clock Quality Checker

The clock monitor performs a coarse check on the incoming clock signal. The clock quality checker
provides a more accurate check in addition to the clock monitor.
A clock quality check is triggered by any of the following events:

e Power-on reset (POR)

* Low voltage reset (LVR)

*  Wake-up from full stop mode (exit full stop)

*  Clock monitor fail indication (CM fail)

A time window of 50000 VCO clock cycles1 is called check window.

A number greater equal than 4096 rising OSCCLK edges within a check window 1is called osc ok. Note that
osc ok immediately terminates the current check window. See Figure 9-19 as an example.

| check window |
-t |

I |
1 2 3 49999 50000
vCO
clock %>J |%> |
I
| 1 2 3 4 5 4096 |

4095v

osc ok
Figure 9-19. Check Window Example
1. VCO clock cycles are generated by the PLL when running at minimum frequency fgcu.
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

10.4.3.1 Protocol Violation Protection
The MSCAN protects the user from accidentally violating the CAN protocol through programming errors.
The protection logic implements the following features:

* The receive and transmit error counters cannot be written or otherwise manipulated.

* Allregisters which control the configuration of the MSCAN cannot be modified while the MSCAN
is on-line. The MSCAN has to be in Initialization Mode. The corresponding INITRQ/INITAK
handshake bits in the CANCTLO/CANCTLI registers (see Section 10.3.2.1, “MSCAN Control
Register 0 (CANCTLO0)”) serve as a lock to protect the following registers:

— MSCAN control 1 register (CANCTL1)

— MSCAN bus timing registers 0 and 1 (CANBTRO, CANBTR1)

— MSCAN identifier acceptance control register (CANIDAC)

— MSCAN identifier acceptance registers (CANIDARO—CANIDAR?7)
— MSCAN identifier mask registers (CANIDMRO-CANIDMR?7)

* The TXCAN pin is immediately forced to a recessive state when the MSCAN goes into the power
down mode or initialization mode (see Section 10.4.5.6, “MSCAN Power Down Mode,” and
Section 10.4.5.5, “MSCAN Initialization Mode™).

* The MSCAN enable bit (CANE) is writable only once in normal system operation modes, which
provides further protection against inadvertently disabling the MSCAN.

10.4.3.2 Clock System

Figure 10-42 shows the structure of the MSCAN clock generation circuitry.

Bus Clock
CANCLK Prescaler Time quanta clock (Tq)
. (1..64) >
CLKSRC -
T CLKSRC
Oscillator Clock

Figure 10-42. MSCAN Clocking Scheme

The clock source bit (CLKSRC) in the CANCTLI1 register (10.3.2.2/10-294) defines whether the internal
CANCLK is connected to the output of a crystal oscillator (oscillator clock) or to the bus clock.

The clock source has to be chosen such that the tight oscillator tolerance requirements (up to 0.4%) of the
CAN protocol are met. Additionally, for high CAN bus rates (1 Mbps), a 45% to 55% duty cycle of the
clock is required.
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description

Table 12-2. PWME Field Descriptions (continued)

Field Description

1 Pulse Width Channel 1 Enable
PWMEH1 0 Pulse width channel 1 is disabled.
1 Pulse width channel 1 is enabled. The pulse modulated signal becomes available at PWM, output bit 1 when
its clock source begins its next cycle.

0 Pulse Width Channel 0 Enable

PWMEO |0 Pulse width channel O is disabled.

1 Pulse width channel O is enabled. The pulse modulated signal becomes available at PWM, output bit 0 when
its clock source begins its next cycle. If CONO1 = 1, then bit has no effect and PWM output line 0 is disabled.

12.3.2.2 PWM Polarity Register (PWMPOL)

The starting polarity of each PWM channel waveform is determined by the associated PPOLx bit in the
PWMPOL register. If the polarity bit is 1, the PWM channel output is high at the beginning of the cycle
and then goes low when the duty count is reached. Conversely, if the polarity bit is 0 the output starts low
and then goes high when the duty count is reached.

Module Base + 0x0001

7 6 5 4 3 2 1 0
R 0 0
W PPOL5 PPOL4 PPOLS3 PPOL2 PPOL1 PPOLO
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 12-4. PWM Polarity Register (PWMPOL)
Read: anytime
Write: anytime
NOTE

PPOLx register bits can be written anytime. If the polarity is changed while
a PWM signal is being generated, a truncated or stretched pulse can occur
during the transition

Table 12-3. PWMPOL Field Descriptions

Field Description

5 Pulse Width Channel 5 Polarity
PPOLS5 0 PWM channel 5 output is low at the beginning of the period, then goes high when the duty count is reached.
1 PWM channel 5 output is high at the beginning of the period, then goes low when the duty count is reached.

4 Pulse Width Channel 4 Polarity
PPOL4 0 PWM channel 4 output is low at the beginning of the period, then goes high when the duty count is reached.
1 PWM channel 4 output is high at the beginning of the period, then goes low when the duty count is reached.
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description

12.4.2.1 PWM Enable

Each PWM channel has an enable bit (PWMEX) to start its waveform output. When any of the PWMEx
bits are set (PWMEXx = 1), the associated PWM output signal is enabled immediately. However, the actual
PWM waveform is not available on the associated PWM output until its clock source begins its next cycle
due to the synchronization of PWMEXx and the clock source. An exception to this is when channels are
concatenated. Refer to Section 12.4.2.7, “PWM 16-Bit Functions,” for more detail.

NOTE
The first PWM cycle after enabling the channel can be irregular.
On the front end of the PWM timer, the clock is enabled to the PWM circuit by the PWMEX bit being high.

There is an edge-synchronizing circuit to guarantee that the clock will only be enabled or disabled at an
edge. When the channel is disabled (PWMEx = 0), the counter for the channel does not count.

12.4.2.2 PWM Polarity

Each channel has a polarity bit to allow starting a waveform cycle with a high or low signal. This is shown
on the block diagram as a mux select of either the Q output or the Q output of the PWM output flip-flop.
When one of the bits in the PWMPOL register is set, the associated PWM channel output is high at the
beginning of the waveform, then goes low when the duty count is reached. Conversely, if the polarity bit
is 0, the output starts low and then goes high when the duty count is reached.

12.4.2.3 PWM Period and Duty

Dedicated period and duty registers exist for each channel and are double buffered so that if they change
while the channel is enabled, the change will NOT take effect until one of the following occurs:

» The effective period ends

* The counter is written (counter resets to 0x0000)

* The channel is disabled

In this way, the output of the PWM will always be either the old waveform or the new waveform, not some
variation in between. If the channel is not enabled, then writes to the period and duty registers will go
directly to the latches as well as the buffer.

A change in duty or period can be forced into effect “immediately” by writing the new value to the duty
and/or period registers and then writing to the counter. This forces the counter to reset and the new duty
and/or period values to be latched. In addition, because the counter is readable it is possible to know where
the count is with respect to the duty value and software can be used to make adjustments.

NOTE

When forcing a new period or duty into effect immediately, an irregular
PWM cycle can occur.

Depending on the polarity bit, the duty registers will contain the count of
either the high time or the low time.
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description
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Chapter 13 Serial Communications Interface (S12SCIV2) Block Description

13.4 Functional Description

This section provides a complete functional description of the SCI block, detailing the operation of the
design from the end user perspective in a number of subsections.

Figure 13-9 shows the structure of the SCI module. The SCI allows full duplex, asynchronous, NRZ serial
communication between the CPU and remote devices, including other CPUs. The SCI transmitter and
receiver operate independently, although they use the same baud rate generator. The CPU monitors the
status of the SCI, writes the data to be transmitted, and processes received data.

SCI DATA
REGISTER
N RECEIVE ‘ >
RXD > SHIFT REGISTER >
A\ N1 PF
RWU
RECEIVE
AND WAKEUP |« toors | L _RAF || mE H )
CONTROL
SBR12-SBRO " rsrc | > IDLE
N> RDRF D—r
M >
> OR
BUS BAUD RATE WAKE ° g | |o
CLOCK | GENERATOR e I ==
DATA FORMAT | _ T S ||«
CONTROL [ 2| |a
PT o TO CPU
T
Y TE g
TRANSMIT | J 2lla
7y SBK TDRE =
Y RSRC TC
TRANSMIT :)-
SHIFT REGISTER TCIE I_
SCI DATA
REGISTER > XD
Figure 13-9. SCI Block Diagram
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Chapter 13 Serial Communications Interface (S12SCIV2) Block Description

13.4.3 Transmitter

INTERNAL BUS >

< Xz

CL%%SK —| BAUD DIVIDER SCI DATA REGISTERS
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Y
|
>
Y

—
-
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\
3
=
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é 5 A
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o] cenminon 28 5 3 STy
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TRANSMITTER CONTROL
4 4
| TDRE | e T s |

TDRE INTERRUPT REQUEST

— TIE

A

TC INTERRUPT REQUEST

~—(_
—(_ =

— TCIE

Figure 13-11. Transmitter Block Diagram

13.4.3.1 Transmitter Character Length

The SCI transmitter can accommodate either 8-bit or 9-bit data characters. The state of the M bit in SCI
control register 1 (SCICR1) determines the length of data characters. When transmitting 9-bit data, bit T8
in SCI data register high (SCIDRH) is the ninth bit (bit 8).

13.4.3.2 Character Transmission

To transmit data, the MCU writes the data bits to the SCI data registers (SCIDRH/SCIDRL), which in turn
are transferred to the transmitter shift register. The transmit shift register then shifts a frame out through
the Tx output signal, after it has prefaced them with a start bit and appended them with a stop bit. The SCI
data registers (SCIDRH and SCIDRL) are the write-only buffers between the internal data bus and the

transmit shift register.

The SCI also sets a flag, the transmit data register empty flag (TDRE), every time it transfers data from the
buffer (SCIDRH/L) to the transmitter shift register. The transmit driver routine may respond to this flag by
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Chapter 13 Serial Communications Interface (S12SCIV2) Block Description

Table 13-11. Start Bit Verification

RT3, RT5, and RT7 Samples Start Bit Verification Noise Flag
100 Yes 1
101 No 0
110 No 0
111 No 0

If start bit verification is not successful, the RT clock is reset and a new search for a start bit begins.

To determine the value of a data bit and to detect noise, recovery logic takes samples at RTS8, RT9, and
RT10. Table 13-12 summarizes the results of the data bit samples.

Table 13-12. Data Bit Recovery

RT8, RT9, and RT10 Samples Data Bit Determination Noise Flag
000 0 0
001 0 1
010 0 1
011 1 1
100 0 1
101 1 1
110 1 1
111 1 0
NOTE

The RTS8, RT9, and RT10 samples do not affect start bit verification. If any
or all of the RT8, RT9, and RT10 start bit samples are logic 1s following a
successful start bit verification, the noise flag (NF) is set and the receiver
assumes that the bit is a start bit (logic 0).

To verify a stop bit and to detect noise, recovery logic takes samples at RTS8, RT9, and RT10. Table 13-13
summarizes the results of the stop bit samples.

Table 13-13. Stop Bit Recovery

RT8, RT9, and RT10 Samples Framing Error Flag Noise Flag
000 1 0
001 1 1
010 1 1
011 0 1
100 1 1
101 0 1
110 0 1
111 0 0
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Chapter 13 Serial Communications Interface (S12SCIV2) Block Description

With the misaligned character shown in Figure 13-20, the receiver counts 167 RTr cycles at the point when
the count of the transmitting device is 10 bit times x 16 RTt cycles = 160 RTt cycles.

The maximum percent difference between the receiver count and the transmitter count of a slow 9-bit
character with no errors is:

((167 - 160) / 167) X 100 = 4.19%

13.4.4.5.2 Fast Data Tolerance

Figure 13-21 shows how much a fast received frame can be misaligned. The fast stop bit ends at RT10
instead of RT16 but is still sampled at RT8, RT9, and RT10.

STOP \< IDLE OR NEXT FRAME
RECENERMAMLIW
RT CLOCK

E 2R ERE R ERR 2= ¥ 2 2 2 2
€ @ @ @ o o o oo £ B E E E E E
DATA
SAMPLES

Figure 13-21. Fast Data

For an 8-bit data character, it takes the receiver 9 bit times x 16 RTr cycles + 10 RTr cycles = 154 RTr cycles
to finish data sampling of the stop bit.

With the misaligned character shown in Figure 13-21, the receiver counts 154 RTr cycles at the point when
the count of the transmitting device is 10 bit times x 16 RTt cycles = 160 RTt cycles.

The maximum percent difference between the receiver count and the transmitter count of a fast 8-bit
character with no errors is:

((160 — 154) / 160) x 100 = 3.75%

For a 9-bit data character, it takes the receiver 10 bit times x 16 RTr cycles + 10 RTr cycles = 170 RTr cycles
to finish data sampling of the stop bit.

With the misaligned character shown in Figure 13-21, the receiver counts 170 RTr cycles at the point when
the count of the transmitting device is 11 bit times x 16 RTt cycles = 176 RTt cycles.

The maximum percent difference between the receiver count and the transmitter count of a fast 9-bit
character with no errors is:

((176 — 170) / 176) x 100 = 3.40%

13.4.4.6 Receiver Wakeup

To enable the SCI to ignore transmissions intended only for other receivers in multiple-receiver systems,
the receiver can be put into a standby state. Setting the receiver wakeup bit, RWU, in SCI control register
2 (SCICR2) puts the receiver into standby state during which receiver interrupts are disabled. The SCI will
still load the receive data into the SCIDRH/L registers, but it will not set the RDRF flag.
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Chapter 15 Timer Module (TIM16B8CV1) Block Description

Bus Clock

»| PRESCALER

PACLK
PACLK/256
PACLK/65536

channel 7 output

compare

\ —I TCRE |

CxlI
[ TeNT(hi)TCNT(0)
{} CxF
CLEAR COUNTER vyv
L»| 16-BIT COUNTER »[ ToF |>TnTerRorT - o
CHANNEL 0 - - = — — — — — — — .
$ 16-BIT COMPARATOR - COF | —— »> COF [ 'CH. 0 CAPTURE [
TCO A . | [locopPin
- 1oco PIN| |
EDGE Tovo »| LOGIC | cH. 0COMPARE,
EDGOA | EDGOB DETECT[*® ioco P |
CHANNEL 1 | !
$ 16-BIT COMPARATOR C1F —C1F | CH. 1 CAPTURE |
TC1 OM:OLT ™ ioc1 PIN 10G1 PIN |
DETECT |g > - |
CHANNEL2 Ioct1 |
7z | | I
1 ! | |
CHANNEL7 ! | |
$ 16-BIT COMPARATOR || c7F [ [ ® C7F I | CH.7 CAPTURE I
TC7 A . lioc7 PIN] PAINPUT
= S | | LoGIC |ch. 7 compare [OF7 PN |
TovV? > [CH. 7 COMPARE |
EDG7A EDGE < ° L |
_|pETECT
EDG7B > 10C7 e p 1
[ PAOVF | PACNT(hi):PACNT(I0) | PEDGE EI;'GE
4 »|DETECT
| o PAE L
PACLK/65536 <4—|  16-BIT COUNTER |
PACLK/256 «————1 PACLK
TEN v
INTERRUPT_ [ INTERRUPT
REQUEST LOGIC El
A A { DIVIDE-BY-64 | Bus Clock
PAOVI —<J PAI
PAOVF PAIF
Y PAoOvF
Y erovi
Figure 15-28. Detailed Timer Block Diagram
15.4.1 Prescaler

The prescaler divides the bus clock by 1,2,4,8,16,32,64 or 128. The prescaler select bits, PR[2:0], select
the prescaler divisor. PR[2:0] are in timer system control register 2 (TSCR2).
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Chapter 17 16 Kbyte Flash Module (S12FTS16KV1)
17.3.2.1 Flash Clock Divider Register (FCLKDIV)
The FCLKDIV register is used to control timed events in program and erase algorithms.

Module Base + 0x0000

7 6 5 4 3 2 1 0
R| FDIVLD
PRDIV8 FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIVO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 17-4. 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 17-3. 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 17.4.1.1, “Writing the
FCLKDIV Register” for more information.
17.3.2.2 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 17-5. 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 17-5.
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Chapter 19 64 Kbyte Flash Module (S12FTS64KV4)

Table 19-10. Flash Protection Function

FPOPEN | FPHDIS | FPHS[1] | FPHS[0] | FPLDIS | FPLS[1] | FPLS[0] Function(")
1 1 X X 1 X X No protection
1 1 X X 0 X X Protect low range
1 0 X X 1 X X Protect high range
1 0 X X 0 X X Protect high and low ranges
0 1 X X 1 X X Full Flash array protected
0 0 X X 1 X X Unprotected high range
0 1 X X 0 X X Unprotected low range
0 0 X X 0 X X Unprotected high and low ranges
1. Forrange sizes refer to Table 19-11 and Table 19-12 or .

Table 19-11. Flash Protection Higher Address Range

FPHS[1:0] | Address Range Range Size
00 0xF800—-0xFFFF 2 Kbytes
01 0xFO00-0xFFFF 4 Kbytes
10 0xEOQ00-OxFFFF 8 Kbytes
11 0xC000-0xFFFF 16 Kbytes

Table 19-12. Flash Protection Lower Address Range

FPLS[1:0] | Address Range Range Size
00 0x4000-0x43FF 1 Kbyte
01 0x4000-0x47FF 2 Kbytes
10 0x4000-0x4FFF 4 Kbytes
11 0x4000-0x5FFF 8 Kbytes

Figure 19-11 illustrates all possible protection scenarios. Although the protection scheme is loaded from
the Flash array after reset, it is allowed to change in normal modes. This protection scheme can be used by
applications requiring re-programming in single chip mode while providing as much protection as possible
if no re-programming is required.
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Appendix A Electrical Characteristics

A.2 ATD Characteristics

This section describes the characteristics of the analog-to-digital converter.

VR 1s not available as a separate pin in the 48- and 52-pin versions. In this case the internal Vi pad is
bonded to the Vgga pin.

The ATD is specified and tested for both the 3.3V and 5V range. For ranges between 3.3V and 5V the ATD
accuracy is generally the same as in the 3.3V range but is not tested in this range in production test.

A.2.1  ATD Operating Characteristics In 5V Range
The Table A-10 shows conditions under which the ATD operates.

The following constraints exist to obtain full-scale, full range results: Vggpo < Vi1 < VINS VrRE < VDDA-
This constraint exists since the sample buffer amplifier can not drive beyond the power supply levels that
it ties to. If the input level goes outside of this range it will effectively be clipped.

Table A-10. ATD Operating Characteristics

Conditions are shown in Table A-4 unless otherwise noted. Supply Voltage 5V-10% <= Vppa <=5V+10%
Num| C Rating Symbol Min Typ Max Unit
Reference Potential
1 D Low VRL VSSA — VDDA/2 \
High|  Vgy Vbpas2 — Vopa v
2 C |Differential Reference Voltage(") VRru-VRL 4.75 5.0 5.25 \'%
3 D | ATD Clock Frequency fATDCLK 0.5 — 2.0 MHz
ATD 10-Bit Conversion Period
4 D Clock Cycles® | Nconvio 14 — 28 Cycles
COﬂV, Time at 2.0MHz ATD Clock fATDCLK TCONV1O 7 —_ 14 us
ATD 8-Bit Conversion Period
5 D Clock Cycles? | Ngonvio 12 — 26 Cycles
Conv, Time at 2.0MHz ATD Clock fatpcik| Tconvio 6 — 13 us
5 D |Recovery Time (Vppa=5.0 Volts) trec — — 20 us
6 P | Reference Supply current IREF — — 0.375 mA

T. Full accuracy 1s not guaranteed when differential voltage 1s Iess than 4.75V
2. The minimum time assumes a final sample period of 2 ATD clocks cycles while the maximum time assumes a final sample
period of 16 ATD clocks.
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Appendix A Electrical Characteristics

The loop bandwidth f- should be chosen to fulfill the Gardner’s stability criteria by at least a factor of 10,
typical values are 50. { = 0.9 ensures a good transient response.

2-C-f f
fo < ref i—>fC< ref (£ =0.9)

10 4-10
2
Tc-(§+«/1+§) fc < 25kHz

And finally the frequency relationship is defined as

fvco

ref

=2-(synr+1) =50

With the above values the resistance can be calculated. The example is shown for a loop bandwidth
f-=10kHz:

S 2.men-fg

R = T =2"1*50"10kHZz/(316.7Hz/Q)=9.9kQ=~10kQ2

()

The capacitance C¢ can now be calculated as:

2
_2:¢ 0516, _ = 5.19nF =~ 4.7nF
Cs=ri R I R0

The capacitance C,, should be chosen in the range of:

C,/20< CIO <Cgy/10 Cp = 470pF

A.4.3.2 Jitter Information
The basic functionality of the PLL is shown in Figure A-3. With each transition of the clock f,,,,, the

cmp?
deviation from the reference clock f,.ris measured and input voltage to the VCO 1is adjusted accordingly.
The adjustment is done continuously with no abrupt changes in the clock output frequency. Noise, voltage,
temperature and other factors cause slight variations in the control loop resulting in a clock jitter. This jitter

affects the real minimum and maximum clock periods as illustrated in Figure A-4.
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Appendix A Electrical Characteristics

v Vbpa
o Vwo o N~
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| | | | : | t
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1
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POR | | |
| | |
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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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Appendix B Emulation Information

B.1.1  PK[2:0]/ XADDR[16:14]
PK2-PKO provide the expanded address XADDR[16:14] for the external bus.

Refer to the S12 Core user guide for detailed information about external address page access.

Internal Puli
Pin Name Pin Name . Resistor A
. . Power Domain Description

Function 1 Function 2

Reset

CTRL
State
PK[2:0] XADDR[16:14] Vbpx PUPKE Up Port K 1/0 Pins

The reset state of DDRK in the S12_CORE is $00, configuring the pins as inputs.

The reset state of PUPKE in the PUCR register of the S12_CORE is "1" enabling the internal pullup
resistors at PortK[2:0].

In this reset state the pull-up resistors provide a defined state and prevent a floating input, thereby

preventing unnecessary current consumption at the input stage.
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