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Memory Map

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit0
Timer A Channel 0 Read: Bit 7 6 5 4 3 2 1 Bit 0
$0028 Register Low Write:
(TACHOL) Reset: Indeterminate after reset
' Read:| CHI1F 0
Timer A Channel 1 Stgtus . CH1IE MS1A ELS1B | ELS1A TOV1 | CHIMAX
$0029 and Control Register Write: 0
(TASCY) Reset: 0 0 0 0 0 0 0 0
Timer A Channel 1 He8%| -
imer anne Bit 15 14 13 12 11 10 9 Bit 8
$002A Register High Write:
(TACHTH) Reset: Indeterminate after reset
Timer A Channel 1 Read: Bit 7 6 5 4 3 2 1 Bit 0
$002B Register Low Write:
(TACHTL) Reset: Indeterminate after reset
, Read:| CH2F
Timer A Channel 2 Status ™ CH2E | MS2B | MS2A | ELS2B | ELS2A | TOV2 | CH2MAX
$002C and Control Register Write: 0
(TASC2) poset: 0 0 0 0 0 0 0 0
Timer A Channel 2 He2%| -
imer A Ghanne | Bit15 14 13 12 11 10 9 Bit 8
$002D Register High Write:
(TACH2H) Reset: Indeterminate after reset
Timer A Channel 2 Read: Bit7 6 5 4 3 2 1 Bit 0
$002E Register Low Write:
(TACH2L) Reset: Indeterminate after reset
' Read:| CH3F 0
Timer A Channel 3 Status CH3IE MS3A | ELS3B | ELS3A | TOV3 | CH3MAX
$002F and Control Register Write: 0
(TASC) Reset: 0 0 0 0 0 0 0 0
, Read:
Timer A Channel 3 Bit 15 14 13 12 11 10 9 Bit 8
$0030 Register High Write:
(TACH3H) Reset: Indeterminate after reset
Timer A Channel 3 Read: Bit 7 6 5 4 3 2 1 Bit 0
$0031 Register Low Write:
(TACH3L) Reset: Indeterminate after reset
= Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 5 of 11)
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Memory Map

Table 2-1. Vector Addresses

Vector Priority Address Vector
Lowest $FFDO ADC Conversion Complete Vector (High)

$FFD1 ADC Conversion Complete Vector (Low)

A $FFD2 Keyboard Vector (High)
$FFD3 Keyboard Vector (Low)
$FFD4 SCI Transmit Vector (High)
$FFD5 SCI Transmit Vector (Low)
$FFD6 SCI Receive Vector (High)
$FFD7 SCI Receive Vector (Low)
$FFD8 SCI Error Vector (High)
$FFD9 SCI Error Vector (Low)
$FFDA Reserved
$FFDB Reserved
$FFDC Reserved
$FFDD Reserved
$FFDE Timer B Channel 3 Vector (High)
$FFDF Timer B Channel 3 Vector (Low)
$FFEO Timer B Channel 2 Vector (High)
$FFEL Timer B Channel 2 Vector (Low)
$FFE2 SPI Transmit Vector (High)
$FFE3 SPI Transmit Vector (Low)
$FFE4 SPI Receive Vector (High)
$FFE5S SPI Receive Vector (Low)
$FFE6 Timer B Overflow Vector (High)
$FFE7 Timer B Overflow Vector (Low)
$FFE8 Timer B Channel 1 Vector (High)
$FFE9 Timer B Channel 1 Vector (Low)
$FFEA Timer B Channel 0 Vector (High)
$FFEB Timer B Channel 0 Vector (Low)
$FFEC Timer A Overflow Vector (High)
$FFED Timer A Overflow Vector (Low)
$FFEE Timer A Channel 3 Vector (High)
$FFEF Timer A Channel 3 Vector (Low)
$FFFO Timer A Channel 2 Vector (High)
$FFF1 Timer A Channel 2 Vector (Low)
$FFF2 Timer A Channel 1 Vector (High)
$FFF3 Timer A Channel 1 Vector (Low)
$FFF4 Timer A Channel 0 Vector (High)
$FFF5 Timer A Channel 0 Vector (Low)
$FFF6 Programmable Interrupt Timer (High)
$FFF7 Programmable Interrupt Timer (Low)
$FFF8 PLL Vector (High)
$FFF9 PLL Vector (Low)
$FFFA IRQ Vector (High)
$FFFB IRQ Vector (Low)
$FFFC SWI Vector (High)

v $FFFD SWI Vector (Low)

Highest $FFFE Reset Vector (High)

$FFFF Reset Vector (Low)

Technical Data
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Central Processor Unit (CPU)

Table 7-1. Instruction Set Summary (Continued)

Effect on * ° -

Sé)(;]rrr%e Operation Description CCR Sy 3 g |3

S5 | 8 |2 |s

HiI'IN|Z|C 23 5 o) 3
EOR #opr IMM A8 i 2
EOR opr DIR B8 |dd 3
EOR opr EXT C8 |hhil | 4
EOR opr,X . . IX2 D8 |eeff | 4
EOR opr.X Exclusive OR M with A A (A®M) =1t lixa Es  |ff 3
EOR X IX F8 2
EOR opr,SP SP1 9EE8 |ff 4
EOR opr,SP SP2 9ED8 |eeff | 5
INC opr M« M)+1 DIR 3C |dd 4
INCA A—A)+1 INH 4C 1
INCX Increment X (X)+1 ol 1| INH 5C 1
INC opr,X M« (M)+1 IX1 6C |ff 4
INC ,X M« (M)+1 IX 7C 3
INC opr,SP M« (M)+1 SP1 9E6C |ff 5
JMP opr DIR BC |dd 2
JMP opr EXT CC |hhll |3
JMP opr,X Jump PC « Jump Address —|=(=]=]-]1X2 DC |eeff | 4
JMP opr,X IX1 EC |ff 3
JMP X IX FC 2
JSR opr PC < (PC)+n(n=1,2 or 3) DIR BD |dd 4
JSR opr EXT CD |hhll |5

. Push (PCL); SP « (SP) -1
JSR opr,X Jump to Subroutine ) —|={=]=]=]1X2 DD |eeff | 6
Push (PCH); SP « (SP) -1

JSR opr.X PC « Unconditional Address X1 ED |ff 5
JSR X IX FD 4
LDA #opr IMM A6 |ii 2
LDA opr DIR B6 |dd 3
LDA opr EXT C6 |hhil | 4
LDA opr,X IX2 D6 |eeff | 4
LDA opr X Load A from M A« (M) —=lt |t |- IX1 g6 | 3
LDA X IX F6 2
LDA opr,SP SP1 9EE6 |ff 4
LDA opr,SP SP2 9ED6 |eeff | 5
LDHX #opr . . . IMM 45 i jj 3
LDHX opr Load H:X from M H: X <« (M:M + 1) (|t |- DIR 55 |dd 4
LDX #opr IMM AE i 2
LDX opr DIR BE |dd 3
LDX opr EXT CE |hhil | 4
LDX opr,X IX2 DE |eeff | 4
LDX opr.X Load X from M X<« (M) =[]t |- IX1 EE |ff 3
LDX ,X IX FE 2
LDX opr,SP SP1 9EEE |ff 4
LDX opr,SP SP2 9EDE |eeff | 5
LSL opr DIR 38 |dd 4
LSLA INH 48 1
LSLX Logical Shift Left (T T[T [ o0 Y T R (P I INH 58 1
LSL opr,X (Same as ASL) b7 b0 IX1 68 |ff 4
LSL X IX 78 3
LSL opr,SP SP1 9E68 |ff 5

Technical Data
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Clock Generator Module (CGM)

Addr. Register Name

Read:

PLL Control Register

$001C (PCTL)

Reset:

) Read
PLL Bandwidth Control

$001D Register Write:

(PBWC)

Reset:
Read:

PLL Programming

$001E Register Write:

(PPG)

Reset:

NOTES:

Write:

Bit 7 6 5 4 3 2 1 Bit 0
PLLF 1 1 1 1
PLLIE PLLON BCS
0 0 1 0 1 1 1 1
LOCK _ 0 0 0 0
AUTO ACQ XLD
0 0 0 0 0 0 0 0
MUL7 MUL6 MUL5 MUL4 VRS7 VRS6 VRS5 VRS4
0 1 1 0 0 1 1 0
= Unimplemented

1. When AUTO = 0, PLLIE is forced to logic zero and is read-only.

2. When AUTO = 0, PLLF and LOCK read as logic zero.

3. When AUTO =1, ACQ is read-only.

4. When PLLON = 0 or VRSJ[7:4] = $0, BCS is forced to logic zero and is read-only.

5. When PLLON =1, the PLL programming register is read-only.

6. When BCS =1, PLLON is forced set and is read-only.

Figure 9-4. CGM 1I/O Register Summary

9.6.1 PLL Control Register (PCTL)

The PLL control register contains the interrupt enable and flag bits, the
on/off switch, and the base clock selector bit.

Address:

Read:

Write:

Reset:

Technical Data

$001C
Bit7 6 5 4 3 2 1 Bit 0
PLLF 1 1 1 1
PLLIE PLLON BCS
0 0 1 0 1 1 1 1
= Unimplemented

Figure 9-5. PLL Control Register (PCTL)

MC68HC908AB32 — Rev. 1.1
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Clock Generator Module (CGM)

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 0.

Bits [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 zeros to Bits [3:0] whenever writing to PBWC.

9.6.3 PLL Programming Register (PPG)

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

Address:  $001E

Bit 7 6 5 4 3 2 1 Bit 0
Read:

MUL7 MUL6 MUL5 MUL4 VRS7 VRS6 VRS5 VRS4
Write:
Reset: 0 1 1 0 0 1 1 0

Figure 9-8. 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 9.4.2.1 PLL Circuits and
9.4.2.4 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.

Technical Data MC68HC908AB32 —Rev. 1.1
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Monitor ROM (MON)

MC68HC908AB32
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Figure 10-1. Monitor Mode Circuit
MC68HC908AB32 —Rev. 1.1 Technical Data

Freescale Semiconductor Monitor ROM (MON) 159



Monitor ROM (MON)

Table 10-4. WRITE (Write Memory) Command

Description | Write byte to memory

Specifics 2-byte address in high byte:low byte order; low byte

Operand followed by data byte
Data
Returned None

Opcode $49

Command Sequence

SENT TO
MONITOR

Y Y \i

\
ADDRESS\ \/ADDRESS) \/ADDRESS\/ \/ADDRESS
WWR'TEWWR'TEY\( HIGH >ﬂ< HIGH )ﬂ< LOW >ﬂ< Low >ﬂ< DATA >/—\< el >/ \<
A

A A A

ECHO

Table 10-5. IREAD (Indexed Read) Command

Description | Read next 2 bytes in memory from last address accessed

Operand Specifies 2-byte address in high byte:low byte order

Data

Returned Returns contents of next two addresses

Opcode $1A

Command Sequence

SENT TO
MONITOR

|

! { IREAD ! < IREAD | \< DATA y_\< DATA y_\<

A A A

ECHO —— RETURN

Technical Data MC68HC908AB32 —Rev. 1.1
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Timer Interface Module B (TIMB)

Address:  $0049

Bit 7 6 5 4 3 2 1 Bit 0
Read:

Bit 15 14 13 12 11 10 9 Bit 8
Write:
Reset: Indeterminate after reset

Figure 12-16. TIMB Channel 1 Register High (TBCH1H)

Address:  $004A

Bit 7 6 5 4 3 2 1 Bit 0
Read:

Bit 7 6 5 4 3 2 1 Bit 0
Write:
Reset: Indeterminate after reset

Figure 12-17. TIMB Channel 1 Register Low (TBCH1L)

Address:  $0033

Bit 7 6 5 4 3 2 1 Bit 0
Read:

Bit 15 14 13 12 11 10 9 Bit 8
Write:
Reset: Indeterminate after reset

Figure 12-18. TIMB Channel 2 Register High (TBCH2H)

Address:  $0034

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Bit 7 6 5 4 3 2 1 Bit 0
Write:
Reset: Indeterminate after reset
Figure 12-19. TIMB Channel 2 Register Low (TBCH2L)
MC68HC908AB32 —Rev. 1.1 Technical Data
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Programmable Interrupt Timer (PIT)

bits. Some status bits have a two-step read/write clearing procedure. If
software does the first step on such a bit before the break, the bit cannot
change during the break state as long as BCFE is at logic zero. After the
break, doing the second step clears the status bit.

13.7 1/O Registers
The following I/O registers control and monitor operation of the PIT:

* PIT status and control register (PSC)
* PIT counter registers (PCNTH:PCNTL)
* PIT counter modulo registers (PMODH:PMODL)

13.7.1 PIT Status and Control Register
The PIT status and control register does the following:

* Enables PIT interrupt

* Flags PIT overflows

» Stops the PIT counter
* Resets the PIT counter

* Prescales the PIT counter clock

Address:  $004B

Bit 7 6 5 4 3 2 1 Bit0
Read:| POF 0 0
POIE PSTOP PPS2 PPS1 PPSO
Write: 0 PRST
Reset: 0 0 1 0 0 0 0 0
= Unimplemented

Figure 13-3. PIT Status and Control Register (PSC)

MC68HC908AB32 —Rev. 1.1 Technical Data

Freescale Semiconductor Programmable Interrupt Timer (PIT) 225



Serial Communications Interface Module (SCI)

* Two receiver wakeup methods:
— Idle line wakeup
— Address mark wakeup
* Interrupt-driven operation with eight interrupt flags:
— Transmitter empty
— Transmission complete
— Receiver full
— Idle receiver input
— Receiver overrun
— Noise error
— Framing error
— Parity error
* Receiver framing error detection
» Hardware parity checking

» 1/16 bit-time noise detection

MC68HC908AB32 —Rev. 1.1 Technical Data
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Serial Communications Interface

NOTE:

NOTE:

Technical Data

TE — Transmitter Enable Bit

Setting this read/write bit begins the transmission by sending a
preamble of 10 or 11 logic 1s from the transmit shift register to the
PTEO/TxD pin. If software clears the TE bit, the transmitter completes
any transmission in progress before the PTEO/TxD returns to the idle
condition (logic 1). Clearing and then setting TE during a transmission
gueues an idle character to be sent after the character currently being
transmitted. Reset clears the TE bit.

1 = Transmitter enabled

0 = Transmitter disabled

Writing to the TE bit is not allowed when the enable SCI bit (ENSCI) is
clear. ENSCI is in SCI control register 1.

RE — Receiver Enable Bit

Setting this read/write bit enables the receiver. Clearing the RE bit
disables the receiver but does not affect receiver interrupt flag bits.
Reset clears the RE bit.

1 = Receiver enabled

0 = Receiver disabled

Writing to the RE bit is not allowed when the enable SCI bit (ENSCI) is
clear. ENSCI is in SCI control register 1.

RWU — Receiver Wakeup Bit

This read/write bit puts the receiver in a standby state during which
receiver interrupts are disabled. The WAKE bit in SCC1 determines
whether an idle input or an address mark brings the receiver out of the
standby state and clears the RWU bit. Reset clears the RWU bit.

1 = Standby state

0 = Normal operation

MC68HC908AB32 — Rev. 1.1
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Serial Communications Interface Module (SCI)

15.9.4 SCI Status Register 1
SCI status register 1 (SCS1) contains flags to signal these conditions:

» Transfer of SCDR data to transmit shift register complete
* Transmission complete

» Transfer of receive shift register data to SCDR complete
* Receiver input idle

* Receiver overrun

* Noisy data

* Framing error

» Parity error

Address:  $0016

Bit 7 6 5 4 3 2 1 Bit0
Read:| SCTE TC SCRF IDLE OR NF FE PE
Write:
Reset: 1 1 0 0 0 0 0 0
= Unimplemented

Figure 15-12. SCI Status Register 1 (SCS1)

SCTE — SCI Transmitter Empty Bit

This clearable, read-only bit is set when the SCDR transfers a
character to the transmit shift register. SCTE can generate an SCI
transmitter CPU interrupt request. When the SCTIE bitin SCC2 is set,
SCTE generates an SCI transmitter CPU interrupt request. In normal
operation, clear the SCTE bit by reading SCS1 with SCTE set and
then writing to SCDR. Reset sets the SCTE bit.

1 = SCDR data transferred to transmit shift register

0 = SCDR data not transferred to transmit shift register

MC68HC908AB32 —Rev. 1.1 Technical Data
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Serial Communications Interface

Table 15-7. SCI Baud Rate Selection

SCR2, SCR1, and SCRO Dl?\’jlil;g rR(aBt[e))
000 1
001 5
010 4
011 8
100 16
101 32
110 64
111 128

Use this formula to calculate the SCI baud rate:

SCI clock source

r =
baud rate = = S BD

where:

SCI clock source = CGMXCLK

(See 9.5.6 Crystal Output Frequency Signal (CGMXCLK).)
PD = prescaler divisor
BD = baud rate divisor

This makes the formula:

CGMXCLK

rate =
baud rate 64 x PD x BD

Table 15-8 shows the SCI baud rates that can be generated with a
4.9152MHz CGMXCLK.

Technical Data MC68HC908AB32 —Rev. 1.1
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Technical Data — MC68HC908AB32

Section 16. Serial Peripheral Interface Module (SPI)

16.1 Contents

16.2 Introduction. . ......... . 280
16.3 Features . .. ... .. 280
16.4 Pin Name Conventions and 1/0O Register Addresses . . .. ... 281
16.5 Functional Description ... ... 281
16.5.1 MasterMode ......... ... .. 283
16.5.2 SlaveMode ........ ... ... 284
16.6 Transmission Formats . ................ ... 285
16.6.1 Clock Phase and Polarity Controls. . ................. 285
16.6.2 Transmission Format When CPHA =0 ............... 286
16.6.3 Transmission Format When CPHA =1 ............... 288
16.6.4 Transmission Initiation Latency ..................... 289
16.7 Queuing TransmissionData. ......................... 291
16.8 ErrorConditions . ......... . 292
16.8.1 OverflowError ....... ... ... . .. . . . 292
16.8.2 Mode FaultError ....... .. ... . . 294
16.9 Interrupts. . . ... 296
16.10 Resettingthe SPI .. ... ... . . . . . . 298
16.11 Low-PowerModes . ... 299
16.11.1 WaitMode . ... . 299
16.11.2 StopMode ......... .. 299
16.12 SPI During Break Interrupts . . ........................ 300
16.13 1/OSignals .. ......... 300
16.13.1 MISO (Master In/Slave Out). . ...................... 301
16.13.2 MOSI (Master Out/Slave In). ....................... 301
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Serial Peripheral Interface Module (SPI)

16.2 Introduction

16.3 Features

Technical Data

16.13.3 SPSCK (Serial Clock). . . ....... .o 302
16.13.4 SS(Slave Select) . ... ... 302
16.13.5 CGND (Clock Ground) . . ........ .. .. 303
16.14 1/O RegISters. . . ..o 304
16.14.1 SPIControl Register. . . ......... . . 304
16.14.2 SPI Status and Control Register . ................... 306
16.14.3 SPIDataRegister. . ......... ... .. 309

This section describes the serial peripheral interface (SPI) module,
which allows full-duplex, synchronous, serial communications with
peripheral devices.

Features of the SPI module include the following:

* Full-duplex operation
 Master and slave modes

* Double-buffered operation with separate transmit and receive
registers

» Four master mode frequencies (maximum = bus frequency =+ 2)
* Maximum slave mode frequency = bus frequency
» Serial clock with programmable polarity and phase

» Two separately enabled interrupts:
— SPRF (SPI receiver full)
— SPTE (SPI transmitter empty)

* Mode fault error flag with CPU interrupt capability

» Overflow error flag with CPU interrupt capability

* Programmable wired-OR mode

. I°C (inter-integrated circuit) compatibility

» /O (input/output) port bit(s) software configurable with pullup
device(s) if configured as input port bit(s)

MC68HC908AB32 — Rev. 1.1
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Input/Output (1/0) Ports

17.3 Port A

Port A is an 8-bit general-purpose bidirectional 1/0 port.

17.3.1 Port A Data Register (PTA)

The port A data register contains a data latch for each of the eight port
A pins.

Address:  $0000

Bit 7 6 5 4 3 2 1 Bit0
Read:

PTA7 PTA6 PTA5 PTA4 PTA3 PTA2 PTA1 PTAQ
Write:
Reset: Unaffected by Reset

Figure 17-2. Port A Data Register (PTA)

PTA[7:0] — Port A Data Bits

These read/write bits are software programmable. Data direction of
each port A pin is under the control of the corresponding bit in data
direction register A. Reset has no effect on port A data.

17.3.2 Data Direction Register A (DDRA)

Data direction register A determines whether each port A pin is an input
or an output. Writing a logic 1 to a DDRA bit enables the output buffer for
the corresponding port A pin; a logic 0 disables the output buffer.

Address:  $0004

Bit 7 6 5 4 3 2 1 Bit 0
Read:
DDRA7 | DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRA1 | DDRAO
Write:
Reset: 0 0 0 0 0 0 0 0
Figure 17-3. Data Direction Register A (DDRA)
Technical Data MC68HC908AB32 —Rev. 1.1
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Input/Output (1/0) Ports

17.7 PortE

Port E is an 8-bit special function port that shares two of its pins with the
timer interface module (TIMA), two of its pins with the serial
communications interface module (SCI) and four of its pins with the
serial peripheral interface module (SPI).

17.7.1 Port E Data Register (PTE)

The port E data register contains a data latch for each of the eight port E
pins.

Address:  $0008

Bit 7 6 5 4 3 2 1 Bit 0
Read:
PTE7 PTE6 PTE5 PTE4 PTE3 PTE2 PTEA1 PTEO
Write:
Reset: Unaffected by reset
Alternative Function: | SPSCK MOSI MISO SS TACH1 TACHO RxD TxD

Figure 17-15. Port E Data Register (PTE)

PTE[7:0] — Port E Data Bits

These read/write bits are software programmable. Data direction of
each port E pin is under the control of the corresponding bit in data
direction register E. Reset has no effect on port E data.

SPSCK — SPI Serial Clock

The PTE7/SPSCK pin is the serial clock input of a SPI slave module
and serial clock output of a SPI master modules. When the SPE bit is
clear, the PTE7/SPSCK pin is available for general-purpose 1/O. See
16.14.1 SPI Control Register.

MOSI — Master Out/Slave In

The PTE6/MOSI pin is the master out/slave in terminal of the SPI
module. When the SPE bit is clear, the PTE6/MOSI pin is available for
general-purpose | /O. See 16.14.1 SPI Control Register.

Technical Data MC68HC908AB32 —Rev. 1.1

326 Input/Output (1/0O) Ports Freescale Semiconductor




wr
PRt

Input/Output (1/0) Ports

17.8.3 Port F Input Pullup Enable Register (PTFPUE)

The port F input pullup enable register (PTFPUE) controls the input
pullup device for each of the eight port F pins. Each bit is individually
configurable and requires that the data direction register, DDRF, bit be
configured as an input. Each pullup is automatically and dynamically
disabled when a port bit's DDRF is configured for output mode.

Address:  $003E
Bit 7 6 5 4 3 2 1 Bit 0

Read:

PTFPUE7 | PTFPUE6 | PTFPUE5 | PTFPUE4 | PTFPUE3 | PTFPUE2 | PTFPUET | PTFPUEO
Write:

Reset: 0 0 0 0 0 0 0 0
Figure 17-21. Port F Input Pullup Enable Register (PTFPUE)

PTFPUE[7:0] — Port F Input Pullup Enable Bits

These writable bits are software programmable to enable pullup
devices on an input port pin.
1 = Corresponding port F pin configured to have internal pullup
0 = Corresponding port F pin internal pullup disconnected

17.9 Port G

Port G is a 3-bit special-function port that shares all three of its pins with
the keyboard interrupt (KBI) module.

17.9.1 Port G Data Register (PTG)

The port G data register (PTG) contains a data latch for each of the three
port G pins.

Technical Data MC68HC908AB32 —Rev. 1.1
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Input/Output (1/0) Ports

DDRGJ2:0] — Data Direction Register G Bits

These read/write bits control port G data direction. Reset clears
DDRG]J2:0], configuring all port G pins as inputs.

1 = Corresponding port G pin configured as output

0 = Corresponding port G pin configured as input

NOTE: Avoid glitches on port G pins by writing to the port G data register before
changing data direction register G bits from 0 to 1. Figure 17-24 shows
the port G I/O logic.

2™\ READ DDRG ($000E)

WRITE DDRG ($000E)
9 o DDRGx
2 RESET —»
<C
2
S WRITE PTG ($000A)
= > PTGx *» —> PTGx
oc
L
'é 3
READ PTG ($000A) }/]
N \I Y kB

Figure 17-24. Port G 1/O Circuit

When DDRGx is a logic 1, reading address $000A reads the PTGx data
latch. When DDRGx is a logic 0, reading address $000A reads the
voltage level on the pin. The data latch can always be written, regardless
of the state of its data direction bit.

Table 17-6 summarizes the operation of the port G pins.

Table 17-8. Port G Pin Functions

Accesses
DDRG | pre pit /O Pin to DDRG Accesses 1o PTG
Bit Mode
Read/Write Read Write
0 x@® Input, Hi-z@ | DDRG[2:0] Pin PTG[2:0]®
1 X Output DDRGJ2:0] PTG[2:0] PTG[2:0]
Notes:

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

Technical Data MC68HC908AB32 —Rev. 1.1

334 Input/Output (1/0O) Ports Freescale Semiconductor



wr
PRt

Break Module (BRK)

22.6.4 SIM Break Flag Control Register

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

Address:  $FE03

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

Figure 22-7. 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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