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Chapter 1
General Description

1.1 Introduction

The MC68HC908MR32 is a member of the low-cost, high-performance M68HCO08 Family of 8-bit
microcontroller units (MCUs). All MCUs in the family use the enhanced M68HCO08 central processor unit
(CPUO08) and are available with a variety of modules, memory sizes and types, and package types.

The information contained in this document pertains to the MC68HC908MR 16 with the exceptions shown
in Appendix A MC68HC908MR16.

1.2 Features

Features include:

High-performance M68HCO08 architecture

Fully upward-compatible object code with M6805, M146805, and M68HCO05 Families

8-MHz internal bus frequency

On-chip FLASH memory with in-circuit programming capabilities of FLASH program memory:
MC68HC908MR32 — 32 Kbytes
MC68HC908MR16 — 16 Kbytes

On-chip programming firmware for use with host personal computer

FLASH data security(!)

768 bytes of on-chip random-access memory (RAM)

12-bit, 6-channel center-aligned or edge-aligned pulse-width modulator (PWMMC)

Serial peripheral interface module (SPI)

Serial communications interface module (SCI)

16-bit, 4-channel timer interface module (TIMA)

16-bit, 2-channel timer interface module (TIMB)

Clock generator module (CGM)

Low-voltage inhibit (LVI) module with software selectable trip points

10-bit, 10-channel analog-to-digital converter (ADC)

System protection features:

— Optional computer operating properly (COP) reset

— Low-voltage detection with optional reset

— lllegal opcode or address detection with optional reset
— Fault detection with optional PWM disabling

1. No security feature is absolutely secure. However, Freescale’s strategy is to make reading or copying the FLASH difficult for
unauthorized users.
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Memory

2.4 1/0 Section

Addresses $0000-$005F, shown in Figure 2-2, contain most of the control, status, and data registers.
Additional I/O registers have these addresses:

$FEOQO0, SIM break status register (SBSR)

$FEO1, SIM reset status register (SRSR)

$FEO03, SIM break flag control register (SBFCR)
$FEOQ7, FLASH control register (FLCR)

$FEOC, Break address register high (BRKH)
$FEOD, Break address register low (BRKL)

$FEOE, Break status and control register (BRKSCR)
$FEOF, LVI status and control register (LVISCR)
$FF7E, FLASH block protect register (FLBPR)
$FFFF, COP control register (COPCTL)

2.5 Memory Map

Figure 2-1 shows the memory map for the MC68HC908MR32 while the memory map for the
MC68HC908MR16 is shown in Appendix A MC68HC908MR16
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Memory

2.8.3 FLASH Mass Erase Operation

Use this step-by-step procedure to erase the entire FLASH memory.
1. Set both the ERASE bit and the MASS bit in the FLASH control register.
Read the FLASH block protect register.
Write any data to any FLASH address(") within the FLASH memory address range.
Wait for a time, tyys (minimum 10 us).
Set the HVEN bit.
Wait for a time, tyjgrase (Minimum 4 ms).
Clear the ERASE and MASS bits.

NOo ook~ ®h

NOTE
Mass erase is disabled whenever any block is protected (FLBPR does not
equal $FF).
8. Wait for a time, tyyp (Minimum 100 ps).
9. Clear the HVEN bit.
10. After time, tgoy (typical 1 us), the memory can be accessed in read mode again.

NOTE
Programming and erasing of FLASH locations cannot be performed by
code being executed from the FLASH memory. While these operations
must be performed in the order shown, other unrelated operations may
occur between the steps.

1. When in monitor mode, with security sequence failed (see 18.3.2 Security), write to the FLASH block protect register instead
of any FLASH address.
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Analog-to-Digital Converter (ADC)

3.3.3 Conversion Time
Conversion starts after a write to the ADSCR. A conversion is between 16 and 17 ADC clock cycles,
therefore:
16 to17 ADC Cycles
ADC Frequency

Conversion time =

Number of Bus Cycles = Conversion Time x CPU Bus Frequency

The ADC conversion time is determined by the clock source chosen and the divide ratio selected. The
clock source is either the bus clock or CGMXCLK and is selectable by ADICLK located in the ADC clock
register. For example, if CGMXCLK is 4 MHz and is selected as the ADC input clock source, the ADC
input clock divide-by-4 prescale is selected and the CPU bus frequency is 8 MHz:

16 to 17 ADC Cycles

4 MHz/4

Conversion Time = =161t0 17 us

Number of bus cycles = 16 us x 8 MHz = 128 to 136 cycles

NOTE
The ADC frequency must be between fap,c minimum and fap,c maximum
to meet A/D specifications. See 19.13 Analog-to-Digital Converter (ADC)
Characteristics.

Since an ADC cycle may be comprised of several bus cycles (eight, 136 minus 128, in the previous
example) and the start of a conversion is initiated by a bus cycle write to the ADSCR, from zero to eight
additional bus cycles may occur before the start of the initial ADC cycle. This results in a fractional ADC
cycle and is represented as the 17th cycle.

3.3.4 Continuous Conversion

In continuous conversion mode, the ADC data registers ADRH and ADRL will be filled with new data after
each conversion. Data from the previous conversion will be overwritten whether that data has been read
or not. Conversions will continue until the ADCO bit is cleared. The COCO bit is set after each conversion
and will stay set until the next read of the ADC data register.

When a conversion is in process and the ADSCR is written, the current conversion data should be
discarded to prevent an incorrect reading.

3.3.5 Result Justification

The conversion result may be formatted in four different ways:
1. Left justified
2. Right justified
3. Left Justified sign data mode
4. 8-bit truncation mode

All four of these modes are controlled using MODEO and MODE1 bits located in the ADC clock register
(ADCR).

Left justification will place the eight most significant bits (MSB) in the corresponding ADC data register
high, ADRH. This may be useful if the result is to be treated as an 8-bit result where the two least
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Clock Generator Module (CGM)

XLD — Crystal Loss Detect Bit
When the VCO output, CGMVCLK, is driving CGMOUT, this read/write bit can indicate whether the
crystal reference frequency is active or not. To check the status of the crystal reference, follow these
steps:
1. Write a logic 1 to XLD.
2. Wait N x 4 cycles. (N is the VCO frequency multiplier.)
3. Read XLD.
The crystal loss detect function works only when the BCS bit is set, selecting CGMVCLK to drive
CGMOUT. When BCS is clear, XLD always reads as logic 0.
1 = Crystal reference is not active.
0 = Crystal reference is active.

PBWC[3:0] — Reserved for Test
These bits enable test functions not available in user mode. To ensure software portability from
development systems to user applications, software should write Os to PBWC[3:0] whenever writing to

PBWC.

4.5.3 PLL Programming Register

The PLL programming register (PPG) contains the programming information for the modulo feedback
divider and the programming information for the hardware configuration of the VCO.

Address: $005E

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit MUL7 MUL6 MUL5 MUL4 VRS7 VRS6 VRS5 VRS4
rite:
Reset: 0 1 1 0 0 1 1 0

Figure 4-7. PLL Programming Register (PPG)

MUL[7:4] — Multiplier Select Bits
These read/write bits control the modulo feedback divider that selects the VCO frequency multiplier,
N. See 4.3.2.1 PLL Circuits and 4.3.2.4 Programming the PLL. A value of $0 in the multiplier select bits
configures the modulo feedback divider the same as a value of $1. Reset initializes these bits to $6 to

give a default multiply value of 6.
Table 4-2. VCO Frequency Multiplier (N) Selection

MUL7:MUL6:MUL5:MUL4 VCO Frequency Multiplier (N)
0000 1
0001 1
0010

0011

'

1101
1110 14
1111 15

-+-— | W[ DN

—_
w
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Chapter 7
Central Processor Unit (CPU)

7.1 Introduction

The M68HC08 CPU (central processor unit) is an enhanced and fully object-code-compatible version of
the M6BHCO05 CPU. The CPUO8 Reference Manual (document order number CPUO8BRM/AD) contains a
description of the CPU instruction set, addressing modes, and architecture.

7.2 Features

Features of the CPU include:
* Object code fully upward-compatible with M68HCO05 Family
* 16-bit stack pointer with stack manipulation instructions
* 16-bit index register with x-register manipulation instructions
e 8-MHz CPU internal bus frequency
* 64-Kbyte program/data memory space
* 16 addressing modes
* Memory-to-memory data moves without using accumulator
e Fast 8-bit by 8-bit multiply and 16-bit by 8-bit divide instructions
* Enhanced binary-coded decimal (BCD) data handling
* Modular architecture with expandable internal bus definition for extension of addressing range
beyond 64 Kbytes
* Low-power stop and wait modes

7.3 CPU Registers

Figure 7-1 shows the five CPU registers. CPU registers are not part of the memory map.
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External Interrupt (IRQ)
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Port D

Figure 10-10 shows the port C I/O logic.

2"\ READ DDRC ($0006)

WRITE DDRC ($0006)

9 DDRCx

= RESET —»

<C

=

3 WRITE PTC ($0002)

2 - PTCx . p—> PTCx

oc

w

'é 3
READ PTC ($0002) )’]

AV AN

Figure 10-10. Port C I/O Circuit

When bit DDRCx is a logic 1, reading address $0002 reads the PTCx data latch. When bit DDRCx is a
logic 0, reading address $0002 reads the voltage level on the pin. The data latch can always be written,
regardless of the state of its data direction bit. Table 10-3 summarizes the operation of the port C pins.

Table 10-3. Port C Pin Functions

DDRC Bit | PTC Bit I/O Pin Mode Accesses to DDRC Accesses to PTC
Read/Write Read Write
0 X Input, Hi-Z® DDRC[6:0] Pin PTC[6:0]®
1 X Output DDRCJ[6:0] PTC[6:0] PTC[6:0]

1. X =don’t care
2. Hi-Z = high impedance
3. Writing affects data register, but does not affect input.

10.5 PortD

Port D is a 7-bit, input-only port that shares its pins with the pulse width modulator for motor control
module (PMC).

The port D data register (PTD) contains a data latch for each of the seven port pins.

Address:  $0003

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 PTD6 PTD5 PTD4 PTD3 PTD2 PTD1 PTDO
Write: R R R R R R R R
Reset: Unaffected by reset

IIl = Reserved

Figure 10-11. Port D Data Register (PTD)

PTD[6:0] — Port D Data Bits
These read/write bits are software programmable. Reset has no effect on port D data.
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Chapter 12
Pulse-Width Modulator for Motor Control (PWMMC)

12.1 Introduction

This section describes the pulse-width modulator for motor control (PWMMC, version A). The PWM
module can generate three complementary PWM pairs or six independent PWM signals. These

PWM signals can be center-aligned or edge-aligned. A block diagram of the PWM module is shown in
Figure 12-2.

A12-bit timer PWM counter is common to all six channels. PWM resolution is one clock period for
edge-aligned operation and two clock periods for center-aligned operation. The clock period is dependent
on the internal operating frequency (fop) and a programmable prescaler. The highest resolution for
edge-aligned operation is 125 ns (fop = 8 MHz). The highest resolution for center-aligned operation is
250 ns (fop = 8 MHz).

When generating complementary PWM signals, the module features automatic dead-time insertion to the
PWM output pairs and transparent toggling of PWM data based upon sensed motor phase current
polarity.

A summary of the PWM registers is shown in Figure 12-3.

12.2 Features

Features of the PWMMC include:
* Three complementary PWM pairs or six independent PWM signals
¢ Edge-aligned PWM signals or center-aligned PWM signals
* PWNM signal polarity control
* 20-mA current sink capability on PWM pins
* Manual PWM output control through software
e Programmable fault protection

e Complementary mode featuring:
— Dead-time insertion
— Separate top/bottom pulse width correction via current sensing or programmable software bits
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Fault Protection

BIT7
DISABLE
PWM PIN 1
BIT6
DISABLE
BIT5 PWM PIN 2
DISABLE
BITa PWM PIN 3
BANK X
DISABLE
BIT3
BANK Y
DISABLE DISABLE
PWM PIN 4
BIT 2
DISABLE
BT . PWM PIN 5
BITO
DISABLE
PWM PIN 6

Figure 12-27. PWM Disabling Decode Scheme

12.6.1.1 Fault Pin Filter

Each fault pin incorporates a filter to assist in determining a genuine fault condition. After a fault pin has
been logic low for one CPU cycle, a rising edge (logic high) will be synchronously sampled once per CPU
cycle for two cycles. If both samples are detected logic high, the corresponding FPIN bit and FFLAG bit
will be set. The FPIN bit will remain set until the corresponding fault pin is logic low and synchronously
sampled once in the following CPU cycle.

12.6.1.2 Automatic Mode

In automatic mode, the PWM(s) are disabled immediately once a filtered fault condition is detected (logic
high). The PWM(s) remain disabled until the filtered fault condition is cleared (logic low) and a new PWM
cycle begins as shown in Figure 12-28. Clearing the corresponding FFLAGx event bit will not enable the
PWMs in automatic mode.

The filtered fault pin’s logic state is reflected in the respective FPINXx bit. Any write to this bit is overwritten
by the pin state. The FFLAGx event bit is set with each rising edge of the respective fault pin after filtering
has been applied. To clear the FFLAGx bit, the user must write a 1 to the corresponding FTACKX bit.

f the FINTx bit is set, a fault condition resulting in setting the corresponding FFLAG bit will also latch a
CPU interrupt request. The interrupt request latch is not cleared until one of these actions occurs:

* The FFLAGXx bit is cleared by writing a 1 to the corresponding FTACKX bit.

* The FINTX bit is cleared. This will not clear the FFLAGXx bit.

e A reset automatically clears all four interrupt latches.
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Control Logic Block

FFLAG1 — Fault Event Flag 1
The FFLAG1 event bit is set within two CPU cycles after a rising edge on fault pin 1. To clear the
FFLAG1 bit, the user must write a 1 to the FTACK1 bit in the fault acknowledge register.
1 = A fault has occurred on fault pin 1.
0 = No new fault on fault pin 1.

12.9.10 Fault Acknowledge Register

The fault acknowledge register (FTACK) is used to acknowledge and clear the FFLAGs. In addition, it is
used to monitor the current sensing bits to test proper operation.

Address: $0024

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 DT6 DT5 DT4 DT3 DT2 DT1
Write: FTACK4 FTACK3 FTACK2 FTACK1
Reset: 0 0 0 0 0 0 0 0

|:| = Unimplemented

Figure 12-45. Fault Acknowledge Register (FTACK)

FTACK4 — Fault Acknowledge 4 Bit
The FTACK4 bit is used to acknowledge and clear FFLAG4. This bit will always read 0. Writing a 1 to
this bit will clear FFLAG4. Writing a 0 will have no effect.

FTACK3 — Fault Acknowledge 3 Bit
The FTACKS bit is used to acknowledge and clear FFLAG3. This bit will always read 0. Writing a 1 to
this bit will clear FFLAG3. Writing a 0 will have no effect.

FTACK2 — Fault Acknowledge 2 Bit
The FTACK2 bit is used to acknowledge and clear FFLAG2. This bit will always read 0. Writing a 1 to
this bit will clear FFLAG2. Writing a 0 will have no effect.

FTACK1 — Fault Acknowledge 1 Bit
The FTACK1 bit is used to acknowledge and clear FFLAG1. This bit will always read 0. Writing a 1 to
this bit will clear FFLAG1. Writing a 0 will have no effect.

DT6 — Dead-Time 6 Bit
Current sensing pin IS3 is monitored immediately before dead-time ends due to the assertion of
PWM6.

DT5 — Dead-Time 5 Bit
Current sensing pin IS3 is monitored immediately before dead-time ends due to the assertion of
PWM5.

DT4 — Dead-Time 4 Bit
Current sensing pin IS2 is monitored immediately before dead-time ends due to the assertion of
PWM4.

DT3 — Dead-Time 3 Bit
Current sensing pin IS2 is monitored immediately before dead-time ends due to the assertion of
PWMB3.
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Functional Description

13.3.3.2 Character Reception

During an SCI reception, the receive shift register shifts characters in from the PTF4/RxD pin. The SCI
data register (SCDR) is the read-only buffer between the internal data bus and the receive shift register.

After a complete character shifts into the receive shift register, the data portion of the character transfers
to the SCDR. The SClI receiver full bit, SCRF, in SCI status register 1 (SCS1) becomes set, indicating that
the received byte can be read. If the SCI receive interrupt enable bit, SCRIE, in SCC2 is also set, the
SCREF bit generates a receiver CPU interrupt request.

13.3.3.3 Data Sampling

The receiver samples the PTF4/RxD pin at the RT clock rate. The RT clock is an internal signal with a
frequency 16 times the baud rate. To adjust for baud rate mismatch, the RT clock is resynchronized at
these times (see Figure 13-7):

e After every start bit

e After the receiver detects a data bit change from 1 to 0 (after the majority of data bit samples at
RT8, RT9, and RT10 return a valid 1 and the majority of the next RT8, RT9, and RT10 samples
return a valid 0)

4———————— STARTBT ————————»<«— LSB —

PTF4/RxD
START BIT START BIT DATA
SAMPLES QUALIFICATION VERIFICATION  SAMPLING

NI
LGk

RTCLOCK +~ - +~ += +~ +~ +— + — N M & 1D © N~ O O = ~ + v ~ = - N ™ <
= E FE FE FE EFEEFEEEEEEBEEEEEEEEEEEEEIEE E E
STATE C C © @ @C C C C C OC OC C OC OC C C|@C @£ @ 0o

[ Y n s o ol o N o o o s o
TREET VY YV YOYVY
Figure 13-7. Receiver Data Sampling

To locate the start bit, data recovery logic does an asynchronous search for a 0 preceded by three 1s.
When the falling edge of a possible start bit occurs, the RT clock begins to count to 16.

To verify the start bit and to detect noise, data recovery logic takes samples at RT3, RT5, and RT7.
Table 13-1 summarizes the results of the start bit verification samples.
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I/0 Registers

13.6.2 PTF4/RxD (Receive Data)

The PTF4/RxD pin is the serial data input to the SCI receiver. The SCI shares the PTF4/RxD pin with
port F. When the SCI is enabled, the PTF4/RxD pin is an input regardless of the state of the DDRF4 bit
in data direction register F (DDRF).

13.7 1/0 Registers

These 1/O registers control and monitor SCI operation:

e SCI control register 1 (SCC1)

e SCI control register 2 (SCC2)

e SCI control register 3 (SCC3)

e SCI status register 1 (SCS1)

* SCI status register 2 (SCS2)

e SCI data register (SCDR)

e SCI baud rate register (SCBR)

13.7.1 SCI Control Register 1

SCI control register 1 (SCC1):
* Enables loop-mode operation
* Enables the SCI
e Controls output polarity
e Controls character length
e Controls SCI wakeup method
e Controls idle character detection
* Enables parity function
e Controls parity type

Address: $0038

Bit 7 6 5 4 3 2 1 Bit 0
Read:
] LOOPS ENSCI TXINV M WAKE ILTY PEN PTY
Write:
Reset: 0 0 0 0 0 0 0 0

Figure 13-8. SCI Control Register 1 (SCC1)

LOOPS — Loop Mode Select Bit
This read/write bit enables loop mode operation. In loop mode the PTF4/RxD pin is disconnected from
the SCI, and the transmitter output goes into the receiver input. Both the transmitter and the receiver
must be enabled to use loop mode. Reset clears the
LOOPS bit.
1 = Loop mode enabled
0 = Normal operation enabled
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I/0 Registers

Table 13-4. Character Format Selection

Control Bits Character Format
M PEN:PTY ?Bt;;t ';?:sa Parity Sg;: CII::;a;(;:‘er
0 oX 1 8 None 1 10 bits
1 0X 1 9 None 1 11 bits
0 10 1 7 Even 1 10 bits
0 11 1 7 Odd 1 10 bits
1 10 1 8 Even 1 11 bits
1 11 1 8 Odd 1 11 bits

13.7.2 SCI Control Register 2

SCI control register 2 (SCC2):

* Enables these CPU interrupt requests:

Enables the SCTE bit to generate transmitter CPU interrupt requests
Enables the TC bit to generate transmitter CPU interrupt requests
Enables the SCRF bit to generate receiver CPU interrupt requests
Enables the IDLE bit to generate receiver CPU interrupt requests

e Enables the transmitter

e Enables the receiver

e Enables SCI wakeup

e Transmits SCI break characters

Address:  $0039

Bit 7 6 5 4 3 2 1 Bit 0
Read:
) SCTIE TCIE SCRIE ILIE TE RE RWU SBK
Write:
Reset: 0 0 0 0 0 0 0 0

Figure 13-9. SCI Control Register 2 (SCC2)

SCTIE — SCI Transmit Interrupt Enable Bit
This read/write bit enables the SCTE bit to generate SCI transmitter CPU interrupt requests. Setting
the SCTIE bit in SCC3 enables SCTE CPU interrupt requests. Reset clears the SCTIE bit.
1 = SCTE enabled to generate CPU interrupt
0 = SCTE not enabled to generate CPU interrupt

TCIE — Transmission Complete Interrupt Enable Bit
This read/write bit enables the TC bit to generate SCI transmitter CPU interrupt requests. Reset clears
the TCIE bit.
1 = TC enabled to generate CPU interrupt requests
0 = TC not enabled to generate CPU interrupt requests
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Reset and System Initialization

14.3.2.1 Power-On Reset (POR)

When power is first applied to the MCU, the power-on reset (POR) module generates a pulse to indicate
that power-on has occurred. The external reset pin (RST) is held low while the SIM counter counts out
4096 CGMXCLK cycles. Sixty-four CGMXCLK cycles later, the CPU and memories are released from
reset to allow the reset vector sequence to occur.

4096 32 32
CYCLES CYCLES CYCLES

eawor | o Lo Lo L L L L

RST )

IAB . ) / X SFFFE \ srrr
) ) ) )

Figure 14-6. POR Recovery

At power-on, these events occur:
* A POR pulse is generated.
e The internal reset signal is asserted.
e The SIM enables CGMOUT.

¢ Internal clocks to the CPU and modules are held inactive for 4096 CGMXCLK cycles to allow
stabilization of the oscillator.

* The RST pin is driven low during the oscillator stabilization time.

* The POR bit of the SIM reset status register (SRSR) is set and all other bits in the register are
cleared.

14.3.2.2 Computer Operating Properly (COP) Reset

An input to the SIM is reserved for the COP reset signal. The overflow of the COP counter causes an
internal reset and sets the COP bit in the SIM reset status register (SRSR). The SIM actively pulls down
the RST pin for all internal reset sources.

To prevent a COP module timeout, write any value to location $FFFF. Writing to location $FFFF clears
the COP counter and bits 12—4 of the SIM counter. The SIM counter output, which occurs at least every
213_2% CGMXCLK cycles, drives the COP counter. The COP should be serviced as soon as possible out
of reset to guarantee the maximum amount of time before the first timeout.

The COP module is disabled if the RST pin or the IRQ pin is held at Vy; while the MCU is in monitor mode.
The COP module can be disabled only through combinational logic conditioned with the high voltage
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SIM Registers

14.7.3 SIM Break Flag Control Register

The SIM break control register (SBFCR) contains a bit that enables software to clear status bits while the
MCU is in a break state.

Address:  $FE03

BIt7 6 5 4 3 2 1 Bit 0
Read:
] BCFE R R R R R R R
Write:
Reset: 0

III = Reserved

Figure 14-16. SIM Break Flag Control Register (SBFCR)

BCFE — Break Clear Flag Enable Bit
This read/write bit enables software to clear status bits by accessing status registers while the MCU is
in a break state. To clear status bits during the break state, the BCFE bit must be set.
1 = Status bits clearable during break
0 = Status bits not clearable during break
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Functional Description

TCLK

PTEO/TCLKB >
PRESCALER SELECT
10 D P E
)
e M t +
| ps2 | pst | pso |
TRST >
Yy
' _| 16-BIT COUNTER |< » TOF |—] INTER-
RUPT
{} TOEE —{ LOGIC
16-BIT COMPARATOR >
TMODH:TMODL
CHANNEL 0 [ ELS0B [ ELS0A | oV
LN . *{ PTE PTE1/TCHOB
— 1 16-BIT COMPARATOR |-+ CHOMAX A
TCHOH:TCHOL ¢
.y 16-BIT LATCH - RUPT
CHANNEL 1 [ ELS1B [ ELS1A | o
$ 16-BIT COMPARATOR > CHIMAX — L%Tgl% —» PTE2/TCH1B
TCHTH:TCHIL . X} CHIF S
N INTER-
) 16-BIT LATCH - RUPT
LOGIC
Figure 17-2. TIMB Block Diagram
Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0
: Read:| TOF 0 0
TIMB Status/Control Register . TOIE TSTOP PS2 PS1 PSO
$0051 (TBSC) Write:| 0 TRST R
Seepage 244. peser 0 0 1 0 0 0 0 0
TIMB Counter Register High Read:| Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
$0052 (TBCNTH)  Write:| R R R R R R R R
Seepage 246. Reger g 0 0 0 0 0 0 0
TIMB Counter Register Low  Read:| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0053 (TBCNTL) Write:| R R R R R R R R
Seepage 246. peser 0 0 0 0 0 0 0 0
. Read:
TIMB Counter Modulo Register ™™™ gy 15| Bjt14 | Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit8
$0054 High (TBMODH) ~ Write:
Seepage 246. Reger 1 1 1 1 1 1 1 1
TIMB Counter Modulo Register €% . - - - - - - -
9 ) Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0055 Low (TBMODL)  Write:
Seepage 246. peger 1 1 1 1 1 1 1 1

\I’ = Reserved

Figure 17-3. TIMB I/O Register Summary
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Development Support

IAB15-1AB8
QY
BREAK ADDRESS REGISTER HIGH
8-BIT COMPARATOR —
IAB15-1ABO
CONTROL |— BREAK
8-BIT COMPARATOR —
BREAK ADDRESS REGISTER LOW
—4}
|IAB7-1ABO
Figure 18-1. Break Module Block Diagram
Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0
SIM Break Status Register €3 R R R R R BW R
$FE0O (SBSR)  Write:
See page 255. Racet: 0
SIM Break Flag Control €3\ oo R R R R R R R
$FEO3 Register (SBFCR)  Write:
See page 255. Reset: 0
Break Address Register High Read: Bit 15 14 13 12 1 10 9 Bit 8
$FEOC (BRKH) Write:
Seepage254. peget. 0 0 0 0 0 0 0 0
Break Address Register Low 1ead: Bit7 6 5 4 3 5 1 Bit0
$FEOD (BRKL) Write:
Seepage 254 peget. 0 0 0 0 0 0 0 0
Break Status and Control  ead: BRKE BRKA 0 0 0 0 0 0
$FEOE Register (BRKSCR)  Write:
Seepage254. peget. 0 0 0 0 0 0 0 0

Note: Writing a 0 clears BW. I:I = Unimplemented Iil = Reserved

Figure 18-2. /0 Register Summary
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Serial Peripheral Interface Characteristics

SS S
INPUT X Ne

SPCK, CPOL =0 <11 /—'\1—\—/—\
NPT/ Ay L
SPCK, CPOL = 1 ——
INPUT N

|

—

— (9>
MISO , N ]ﬁ

INPUT _<: SLAVE | | MSB OUT ( BITS 6-1 N SLAVE LSB OUT NOTE

MOS|
OUTPUT MSB IN LS8N

Note: Not defined, but normally MSB of character just received

a) SPI Slave Timing (CPHA = 0)

SS /1_
INPUT N 7
<—®—>
SPCK, CPOL = 0 < (5>
INPUT | « (@) N /
4—@—»
SPCK, CPOL = 1—— -« (5> —
INPUT /| @ N N
- 10 ( : - -
MISO N
INPUT NOTE X[  SLAVE | | MSBOUT BITS 6-1 N SLAVE LSB OUT
(11>

MOSI
OUTPUT

Note: Not defined, but normally LSB of character previously transmitted

b) SPI Slave Timing (CPHA = 1)

Figure 19-2. SPI Slave Timing
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Appendix A
MC68HC908MR16

The information contained in this document pertains to the MC68HC908MR16 with the exception of that
shown in Figure A-1.
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