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General Description

On-chip random-access memory (RAM)

Enhanced serial communications interface (ESCI) module

Serial peripheral interface (SPI) module

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

10-channel, 10-bit analog-to-digital converter (ADC) with internal bandgap reference channel
(ADC10)

Up to 13 bidirectional input/output (I/O) lines and one input only:

— Six shared with KBI

— Ten shared with ADC

— Four shared with TIM

— Two shared with ESCI

— Four shared with SPI

— One input only shared with IRQ

— High current sink/source capability on all port pins

— Selectable pullups on all ports, selectable on an individual bit basis

— Three-state ability on all port pins

6-bit keyboard interrupt with wakeup feature (KBI)

— Programmable for rising/falling or high/low level detect

Low-voltage inhibit (LVI) module features:

— Software selectable trip point

System protection features:

— Computer operating properly (COP) watchdog

— Low-voltage detection with reset

— lllegal opcode detection with reset

— lllegal address detection with reset

External asynchronous interrupt pin with internal pullup (IRQ) shared with general-purpose input
pin

Master asynchronous reset pin with internal pullup (RST) shared with general-purpose input/output
(I/O) pin

Memory mapped I/O registers

Power saving stop and wait modes

MC68HC908QB8, MC68HC908QB4 and MC68HC908QY8 are available in these packages:
— 16-pin plastic dual in-line package (PDIP)

— 16-pin small outline integrated circuit (SOIC) package

— 16-pin thin shrink small outline packages (TSSOP)

Features of the CPUO08 include the following:

18

Enhanced HCO5 programming model

Extensive loop control functions

16 addressing modes (eight more than the HCO05)
16-bit index register and stack pointer
Memory-to-memory data transfers

Fast 8 x 8 multiply instruction

Fast 16/8 divide instruction

Binary-coded decimal (BCD) instructions
Optimization for controller applications

Efficient C language support
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4\
Memory
Addr. Register Name Bit7 6 5 4 3 2 1 Bit0
Oscillator Status and ~ Read: ECGST
50036 Control Register (0SCSC)  Write: OSCOPT1 | OSCOPTO | ICFS1 ICFS0 ECFS1 ECFS0 ECGON
See page 100.  Reset: 0 0 0 0 0 0 0 0
$0037 Reserved
Oscillator Trim Register  Read:| o2 |t | TRMG | TRIM4 | TRIM3 | TRIM2 | TRIMI | TRIMO
$0038 (OSCTRIM)  Write:
101.
Seepage 101 poet 1 0 0 0 0 0 0 0
$0039
3 Reserved
$003B
ADC10 Status and Control ~ Read:| COCO
$003C Register (ADSCR)  Write: AIEN ADCO ADCH4 ADCH3 ADCH2 ADCH1 ADCHO
See page 46.  Reset: 0 0 0 1 1 1 1 1
ADC10 Data Register High  Read: 0 0 0 0 0 0 AD9 AD8
$003D (ADRH)  Write: R R R R R R R R
See page 48. Reset: 0 0 0 0 0 0 0 0
ADC10 Data Register Low Read:|  AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
$003E (ADRL)  Write: R R R R R R R R
See page 48. Reset: 0 0 0 0 0 0 0 0
ADC10 Clock Register ~ Read:
$003F (ADCLK)  Write: ADLPC ADIV1 ADIVO | ADICLK | MODE1 | MODEQ | ADLSMP | ACLKEN
See page 49. Reset: 0 0 0 0 0 0 0 0
Break Status Register ~Read: SBSW
$FE00 (BSR)  Write: R R R R R R 0 R
See page 195. Reset: 0
SIM Reset Status Register ~ Read: POR PIN CoP ILOP ILAD MODRST LVI 0
$FEO1 (SRSR)  Write:
See page 152.  POR: 1 0 0 0 0 0 0 0
Break Auxiliary Read: 0 0 0 0 0 0 0
$FE02 Register (BRKAR)  Write: BDCOP
See page 195. Reset: 0 0 0 0 0 0 0 0
Break Flag Control ~ Read:
$FEO3 Register (BFCR) ~ Write: BCFE R R R R R R R
See page 195. Reset: 0
Interrupt Status Register 1 Read: IF6 IF5 IF4 IF3 IF2 IF1 0 0
$FE04 (INT1)  Write: R R R R R R R R
See page 149. Reset: 0 0 0 0 0 0 0 0
Interrupt Status Register 2 Read: IF14 IF13 IF12 IF11 IF10 IF9 IF8 IF7
$FEO5 (INT2)  Write: R R R R R R R R
See page 149. Reset: 0 0 0 0 0 0 0 0
Interrupt Status Register 3  Read: IF22 IF21 IF20 IF19 IF18 IF17 IF16 IF15
$FE06 (INT3)  Write: R R R R R R R R

0 0 0 0 0

: 0 0 0
|:| = Unimplemented \I| =Reserved U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 4 of 5)

See page 149. Reset
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Analog-to-Digital Converter (ADC10) Module

3.8.2 ADC10 Result High Register (ADRH)

This register holds the MSBs of the result and is updated each time a conversion completes. All other bits
read as 0s. Reading ADRH prevents the ADC10 from transferring subsequent conversion results into the
result registers until ADRL is read. If ADRL is not read until the after next conversion is completed, then
the intermediate conversion result will be lost. In 8-bit mode, this register contains no interlocking with
ADRL.

Bit7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 0 0
Write:
Reset: 0 0 0 0 0 0 0 0

\:| = Unimplemented

Figure 3-4. ADC10 Data Register High (ADRH), 8-Bit Mode

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 AD9 AD8
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 3-5. ADC10 Data Register High (ADRH), 10-Bit Mode

3.8.3 ADC10 Result Low Register (ADRL)

This register holds the LSBs of the result. This register is updated each time a conversion completes.
Reading ADRH prevents the ADC10 from transferring subsequent conversion results into the result
registers until ADRL is read. If ADRL is not read until the after next conversion is completed, then the
intermediate conversion result will be lost. In 8-bit mode, there is no interlocking with ADRH.

Bit 7 6 5 4 3 2 1 Bit 0
Read: AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 3-6. ADC10 Data Register Low (ADRL)
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Functional Description

LVIRSTD — LVI Reset Disable Bit
LVIRSTD disables the reset signal from the LVI module.
1 = LVI module resets disabled
0 = LVI module resets enabled

LVIPWRD — LVI Power Disable Bit
LVIPWRD disables the LVI module.

1 = LVI module power disabled

0 = LVI module power enabled

LVITRIP — LVI Trip Point Selection Bit
LVITRIP selects the voltage operating mode of the LVI module. The voltage mode selected for the LVI
should match the operating Vpp for the LVI's voltage trip points for each of the modes.
1 = LVI operates for a 5-V protection
0 = LVI operates for a 3-V protection

NOTE
The LVITRIP bit is cleared by a power-on reset (POR) only. Other resets
will leave this bit unaffected.

SSREC — Short Stop Recovery Bit
SSREC enables the CPU to exit stop mode with a delay of 32 BUSCLKX4 cycles instead of a 4096
BUSCLKX4 cycle delay.
1 = Stop mode recovery after 32 BUSCLKX4 cycles
0 = Stop mode recovery after 4096 BUSCLKX4 cycles

NOTE
Exiting stop mode by an LVI reset will result in the long stop recovery.

When using the LVI during normal operation but disabling during stop mode, the LVI will have an
enable time of tgy. The system stabilization time for power-on reset and long stop recovery (both 4096
BUSCLKX4 cycles) gives a delay longer than the LVI enable time for these startup scenarios. There
is no period where the MCU is not protected from a low-power condition. However, when using the
short stop recovery configuration option, the 32 BUSCLKX4 delay must be greater than the LVI's turn
on time to avoid a period in startup where the LVI is not protecting the MCU.

STOP — STOP Instruction Enable Bit
STOP enables the STOP instruction.
1 = STOP instruction enabled
0 = STOP instruction treated as illegal opcode

COPD — COP Disable Bit
COPD disables the COP module.
1 = COP module disabled
0 = COP module enabled

MC68HC908QB8 Data Sheet, Rev. 3
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CPU Registers

7.3.3 Stack Pointer

The stack pointer is a 16-bit register that contains the address of the next location on the stack. During a
reset, the stack pointer is preset to $00FF. The reset stack pointer (RSP) instruction sets the least
significant byte to $FF and does not affect the most significant byte. The stack pointer decrements as data
is pushed onto the stack and increments as data is pulled from the stack.

In the stack pointer 8-bit offset and 16-bit offset addressing modes, the stack pointer can function as an
index register to access data on the stack. The CPU uses the contents of the stack pointer to determine
the conditional address of the operand.

Bit Bit

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

Read:
Write:
Reset: 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Figure 7-4. Stack Pointer (SP)

NOTE
The location of the stack is arbitrary and may be relocated anywhere in
random-access memory (RAM). Moving the SP out of page 0 ($0000 to
$00FF) frees direct address (page 0) space. For correct operation, the
stack pointer must point only to RAM locations.

7.3.4 Program Counter

The program counter is a 16-bit register that contains the address of the next instruction or operand to be
fetched.

Normally, the program counter automatically increments to the next sequential memory location every
time an instruction or operand is fetched. Jump, branch, and interrupt operations load the program
counter with an address other than that of the next sequential location.

During reset, the program counter is loaded with the reset vector address located at $FFFE and $SFFFF.
The vector address is the address of the first instruction to be executed after exiting the reset state.

Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Read:
Write:
Reset: Loaded with vector from $FFFE and $FFFF

Figure 7-5. Program Counter (PC)

MC68HC908QB8 Data Sheet, Rev. 3

Freescale Semiconductor 67



LVI Interrupts

10.4 LVI Interrupts

The LVI module does not generate interrupt requests.

10.5 Low-Power Modes
The STOP and WAIT instructions put the MCU in low power-consumption standby modes.

10.5.1 Wait Mode

If enabled, the LVI module remains active in wait mode. If enabled to generate resets, the LVI module can
generate a reset and bring the MCU out of wait mode.

10.5.2 Stop Mode

If the LVIPWRD bit in the configuration register is cleared and the LVISTOP bit in the configuration
register is set, the LVI module remains active. If enabled to generate resets, the LVI module can generate
a reset and bring the MCU out of stop mode.

10.6 Registers

The LVI status register (LVISR) contains a status bit that is useful when the LVI is enabled and LVI reset
is disabled.

Bit 7 6 5 4 3 2 1 Bit 0
Read: | LVIOUT 0 0 0 0 0 0 R
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented Iil = Reserved

Figure 10-2. LVI Status Register (LVISR)

LVIOUT — LVI Output Bit
This read-only flag becomes set when the Vpp voltage falls below the V1rpg trip voltage and is cleared

when Vpp voltage rises above Vtgrpr. (See Table 10-1).

Table 10-1. LVIOUT Bit Indication

Voo LVIOUT
Vbbp > V1RIPR 0
Vop < VTRiPF 1
V1riPE < Vo < VTRIPR Previous value

MC68HC908QB8 Data Sheet, Rev. 3
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Oscillator Module (OSC)

11.3.5 RC Oscillator

The RC oscillator circuit is designed for use with an external resistor (Rgxr) to provide a clock source with
a tolerance within 25% of the expected frequency. See Figure 11-3.

The capacitor (C) for the RC oscillator is internal to the MCU. The Rgy value must have a tolerance of
1% or less to minimize its effect on the frequency.

In this configuration, the OSC2 pin can be used as general-purpose input/output (I/O) port pins or other
alternative pin function. The OSC2EN bit can be set to enable the OSC2 output function on the pin.
Enabling the OSC2 output can affect the external RC oscillator frequency, frccLk-

OSCOPT = EXTERNAL RC SELECTED
SIMOSCEN (INTERNAL SIGNAL) OR J
OSCENINSTOP (BIT LOCATED IN
CONFIGURATION REGISTER) INTCLK , | Busc BUSCLKX2

EXTERNAL RC RCCLK
EN o -2

OSCILLATOR
1 |
0 ALTERNATIVE
PIN FUNTION
MCU * OSC2EN
0SC1 O 0SC2 — AVAILABLE FOR ALTERNATIVE PIN FUNCTION
Voo
T Rext
 AMAN— See the electricals section for component value.

Figure 11-3. RC Oscillator External Connections

11.4 Interrupts

There are no interrupts associated with the OSC module.

11.5 Low-Power Modes
The WAIT and STOP instructions put the MCU in low power-consumption standby modes.

11.5.1 Wait Mode

The OSC module remains active in wait mode.

11.5.2 Stop Mode

The OSC module can be configured to remain active in stop mode by setting OSCENINSTOP located in
a configuration register.

MC68HC908QB8 Data Sheet, Rev. 3
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Oscillator Module (OSC)

11.8 Registers

The oscillator module contains two registers:
* Oscillator status and control register (OSCSC)
e Oscillator trim register (OSCTRIM)

11.8.1 Oscillator Status and Control Register

The oscillator status and control register (OSCSC) contains the bits for switching between internal and

external clock sources. If the application uses an external crystal, bits in this register are used to select
the crystal oscillator amplifier necessary for the desired crystal. While running off the internal clock source,
the user can use bits in this register to select the internal clock source frequency.

Bit 7 6 5 4 3 2 1 Bit 0
Read: ECGST
Wit OSCOPT1 | OSCOPTO | ICFST ICFSO ECFS1 ECFS0 ECGON
rite:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 11-4. Oscillator Status and Control Register (OSCSC)

OSCOPT1:0SCOPTO0 — OSC Option Bits
These read/write bits allow the user to change the clock source for the MCU. The default reset
condition has the bus clock being derived from the internal oscillator. See 11.3.2.2 Internal to External
Clock Switching for information on changing clock sources.

OSCOPT1 OSCOPTO Oscillator Modes
0 0 Internal oscillator (frequency selected using ICFSx bits)
0 1 External oscillator clock
1 0 External RC
1 1 External crystal (range selected using ECFSx bits)

ICFS1:ICFS0 — Internal Clock Frequency Select Bits
These read/write bits enable the frequency to be increased for applications requiring a faster bus clock
when running off the internal oscillator. The WAIT instruction has no effect on the oscillator logic.
BUSCLKX2 and BUSCLKX4 continue to drive to the SIM module.

ICFS1 ICFSO Internal Clock Frequency
0 0 4.0 MHz — default reset condition
0 1 8.0 MHz
1 0 12.8 MHz
1 1 Reserved

MC68HC908QB8 Data Sheet, Rev. 3
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System Integration Module (SIM)

14.4.2 Active Resets from Internal Sources

The RST pin is initially setup as a general-purpose input after a POR. Setting the RSTEN bit in the
CONFIG2 register enables the pin for the reset function. This section assumes the RSTEN bit is set when
describing activity on the RST pin.

NOTE
For POR and LVI resets, the SIM cycles through 4096 BUSCLKX4 cycles.
The internal reset signal then follows the sequence from the falling edge of
RST shown in Figure 14-4.

The CORP reset is asynchronous to the bus clock.

The active reset feature allows the part to issue a reset to peripherals and other chips within a system
built around the MCU.

All internal reset sources actively pull the RST pin low for 32 BUSCLKX4 cycles to allow resetting of
external peripherals. The internal reset signal IRST continues to be asserted for an additional 32 cycles
(see Figure 14-4). An internal reset can be caused by an illegal address, illegal opcode, COP time out,
LVI, or POR (see Figure 14-5).

IRST |
RST RSTPULLEDLOWBYMCU |

|«——32CYCLES —»«——32CYCLES —»

Busckxe [ [ ] (o ] ( |

) ) ) )

AR O vecromma )

Figure 14-4. Internal Reset Timing

ILLEGAL ADDRESS RST

ILLEGAL OPCODE RST
COPRST INTERNAL RESET

POR

LvI

Figure 14-5. Sources of Internal Reset

Table 14-2. Reset Recovery Timing

Reset Recovery Type Actual Number of Cycles
POR/LVI 4163 (4096 + 64 + 3)
All others 67 (64 + 3)

MC68HC908QB8 Data Sheet, Rev. 3
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System Integration Module (SIM)

The SIM counter is held in reset from the execution of the STOP instruction until the beginning of stop
recovery. It is then used to time the recovery period. Figure 14-17 shows stop mode entry timing and
Figure 14-18 shows the stop mode recovery time from interrupt or break

NOTE
To minimize stop current, all pins configured as inputs should be driven to
a logic 1 or logic 0.

CPUSTOP |
ADDRESS BUS STOPADDR | STOPADDR+1 )  SAME X SAME X
DATA BUS | PREVIOUSDATA |  NEXTOPCODE SAME { samE

RW y
NOTE: Previous data can be operand data or the STOP opcode, depending on the last instruction.

Figure 14-17. Stop Mode Entry Timing

—>‘ }47 STOP RECOVERY PERIOD

BUSCLKX4 -

(

(
INTERRUPT P
(

(

ADDRESS BUS X STOP +1 (>,§><STOP+2XSTOP+2X s f sp-1 f sp-2 f sp-3 |
)

Figure 14-18. Stop Mode Recovery from Interrupt

14.8 SIM Registers

The SIM has two memory mapped registers.

14.8.1 SIM Reset Status Register

The SRSR register contains flags that show the source of the last reset. The status register will
automatically clear after reading SRSR. A power-on reset sets the POR bit and clears all other bits in the
register. All other reset sources set the individual flag bits but do not clear the register. More than one
reset source can be flagged at any time depending on the conditions at the time of the internal or external
reset. For example, the POR and LVI bit can both be set if the power supply has a slow rise time.

Bit7 6 5 4 3 2 1 Bit 0
Read: POR PIN COoP ILOP ILAD MODRST LvI 0
Write:
POR: 1 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 14-19. SIM Reset Status Register (SRSR)

MC68HC908QB8 Data Sheet, Rev. 3

152 Freescale Semiconductor



SIM Registers

POR — Power-On Reset Bit
1 = Last reset caused by POR circuit
0 = Read of SRSR

PIN — External Reset Bit
1 = Last reset caused by external reset pin (RST)
0 = POR or read of SRSR

COP — Computer Operating Properly Reset Bit
1 = Last reset caused by COP counter
0 = POR or read of SRSR

ILOP — lllegal Opcode Reset Bit
1 = Last reset caused by an illegal opcode
0 = POR or read of SRSR

ILAD — lllegal Address Reset Bit (illegal attempt to fetch an opcode from an unimplemented
address)

1 = Last reset caused by an opcode fetch from an illegal address

0 = POR or read of SRSR

MODRST — Monitor Mode Entry Module Reset Bit
1 = Last reset caused by monitor mode entry when vector locations $FFFE and $FFFF are $FF after
POR while IRQ = VTST

0 = POR or read of SRSR

LVI — Low Voltage Inhibit Reset bit
1 = Last reset caused by LVI circuit
0 = POR or read of SRSR

14.8.2 Break Flag Control Register

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

Bit 7 6 5 4 3 2 1 Bit 0
Read:
] BCFE R R R R R R R
Write:
Reset: 0

II, = Reserved

Figure 14-20. Break Flag Control Register (BFCR)

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

MC68HC908QB8 Data Sheet, Rev. 3
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System Integration Module (SIM)
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Functional Description

15.3 Functional Description

The SPI module allows full-duplex, synchronous, serial communication between the MCU and peripheral
devices, including other MCUs. Software can poll the SPI status flags or SPI operation can be interrupt
driven.

The following paragraphs describe the operation of the SPI module.

INTERNAL BUS
< 4 AN >
TRANSMIT DATA REGISTER
SHIFT REGISTER
BUSCLK
i ~—7]6s[4]af2]1]o0}= — > MisO
+2 N4 A
—» MOSI
cLock 8 RECEIVE DATA REGISTER
DIVDER _ 4
T [ CONTROL
+128 LOGIC
A A Yyvy >
[sPwsTR| sPE || Shear - <> SPSCK
CLOCK > M
J J [0GIC |4
- l—» S5
| sprt | sPRo | I
WY
| sPusTR | cPHA | cpoL |
Y
- MODFEN | | sPwom |—
A TRANSMITTER INTERRUPT REQUEST SPl - ERRIE
CONTROL |« SPTIE
B RECEIVER/ERROR INTERRUPT REQUEST
- - SPRIE
- SPE
L» SPRF
» SPTE
> OVRF
> MODF

Figure 15-2. SPI Module Block Diagram
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Functional Description

remain low between transmissions. This format may be preferable in systems having only one master and
only one slave driving the MISO data line.

SPSCK CYCLE #

FOR REFERENCE 1 2 3 4 5 6 l 8

SPSCK; CPOL=0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

| | | | | | | |

EROM MASOS! YIXKINY vse_) BiTe Y BIT5 Y BIT4 ) BITs ) B2 Y BT1 ) LB
N R O N O N I O e

erom s —(II mse Y BiTe X BiTs X\ B4 )\ BITs \ BT2 ) BIT1 }__ LSB

.
|
SS; TO SLAVE _\‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ /‘_

CAPTURE STROBE T T T T T T T T

Figure 15-6. Transmission Format (CPHA = 1)

When CPHA = 1 for a slave, the first edge of the SPSCK indicates the beginning of the transmission. This
causes the SPI to leave its idle state and begin driving the MISO pin with the MSB of its data. After the
transmission begins, no new data is allowed into the shift register from the transmit data register.
Therefore, the SPI data register of the slave must be loaded with transmit data before the first edge of
SPSCK. Any data written after the first edge is stored in the transmit data register and transferred to the
shift register after the current transmission.

15.3.3.4 Transmission Initiation Latency

When the SPI is configured as a master (SPMSTR = 1), writing to the SPDR starts a transmission. CPHA
has no effect on the delay to the start of the transmission, but it does affect the initial state of the SPSCK
signal. When CPHA = 0, the SPSCK signal remains inactive for the first half of the first SPSCK cycle.
When CPHA = 1, the first SPSCK cycle begins with an edge on the SPSCK line from its inactive to its
active level. The SPI clock rate (selected by SPR1:SPRO) affects the delay from the write to SPDR and
the start of the SPI transmission. (See Figure 15-7.) The internal SPI clock in the master is a free-running
derivative of the internal MCU clock. To conserve power, it is enabled only when both the SPE and
SPMSTR bits are set. Because the SPI clock is free-running, it is uncertain where the write to the SPDR
occurs relative to the slower SPSCK. This uncertainty causes the variation in the initiation delay shown
in Figure 15-7. This delay is no longer than a single SPI bit time. That is, the maximum delay is two MCU
bus cycles for DIV2, eight MCU bus cycles for DIV8, 32 MCU bus cycles for DIV32, and 128 MCU bus
cycles for DIV128.
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Registers

15.8.1 SPI Control Register

The SPI control register:
e Enables SPI module interrupt requests
* Configures the SPI module as master or slave
e Selects serial clock polarity and phase
e Configures the SPSCK, MOSI, and MISO pins as open-drain outputs
* Enables the SPI module

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit SPRIE R SPMSTR CPOL CPHA SPWOM SPE SPTIE
rite:
Reset: 0 0 1 0 1 0 0 0

IIl = Reserved

Figure 15-13. SPI Control Register (SPCR)

SPRIE — SPI Receiver Interrupt Enable Bit
This read/write bit enables interrupt requests generated by the SPRF bit. The SPRF bit is set when a
byte transfers from the shift register to the receive data register.
1 = SPREF interrupt requests enabled
0 = SPRF interrupt requests disabled

SPMSTR — SPI Master Bit
This read/write bit selects master mode operation or slave mode operation.
1 = Master mode
0 = Slave mode

CPOL — Clock Polarity Bit
This read/write bit determines the logic state of the SPSCK pin between transmissions. (See
Figure 15-4 and Figure 15-6.) To transmit data between SPI modules, the SPI modules must have
identical CPOL values.

CPHA — Clock Phase Bit
This read/write bit controls the timing relationship between the serial clock and SPI data. (See
Figure 15-4 and Figure 15-6.) To transmit data between SPI modules, the SPI modules must have
identical CPHA values. When CPHA = 0, the SS pin of the slave SPI module must be high between
bytes. (See Figure 15-12.)

SPWOM — SPI Wired-OR Mode Bit
This read/write bit configures pins SPSCK, MOSI, and MISO so that these pins become open-drain
outputs.
1 = Wired-OR SPSCK, MOSI, and MISO pins
0 = Normal push-pull SPSCK, MOSI, and MISO pins

SPE — SPI Enable
This read/write bit enables the SPI module. Clearing SPE causes a partial reset of the SPI. (See 15.3.5
Resetting the SPI.)
1 = SPI module enabled
0 = SPI module disabled
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Development Support

)
)

PTAO/TCHO/ADO/KBIO ~<e—>
PTA1/TCH1/AD1/KBI1 ~€—>»|
PTA2IRQ/KBI2TCLK —>|

PTA3/RST/KBI3 ~—>|
PTA4/0SC2/AD2/KBI4 ~<€—>

CLOCK
GENERATOR

PTA
DDRA

KEYBOARD INTERRUPT

<,\:> MODULE
PTAS/0SC1/AD3/KBI5 ~<«—»~]
M68HC08 CPU
SINGLE INTERRUPT
<,‘:> MODULE
PTBO/SPSCK/AD4 <—»
PTB1/MOSI/AD5 <—»]
PTB2IMISO/ADE <> - A
PTBY/SS/AD7 <—>{ m | &
PTB4/RXD/ADS <> & | S
PTB5/TXD/AD9 <—3>| @ LOW-VOLTAGE
PTB6/TCH2 <] INHIBIT
PTB7/TCH3 <«—>»| <L N
@ V| <,\:‘> 4-CHANNEL 16-BIT
TIMER MODULE
MC68HC908QB8 MC68HC908QB8 <,‘::> cop
MODULE
256 BYTES @ 8192 BYTES
USER RAM USER FLASH <‘,;> 10-CHANNEL
10-BIT ADC
ENHANCED SERIAL
<,‘::> COMMUNICATIONS
Vo INTERFACE MODULE
POWER SUPPLY
| Vs <,\:> SERIAL PERIPHERAL
INTERFACE
® DEVELOPMENT SUPPORT
MONITOR ROM
BREAK MODULE

¢

RST, IRQ: Pins have internal pull up device
All port pins have programmable pull up device
PTA[0:5]: Higher current sink and source capability

Figure 17-1. Block Diagram Highlighting BRK and MON Blocks
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