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Technical Data — MC68H(R)C908JL3
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1.2 Introduction

The MC68H(R)C908JL3 is a member of the low-cost, high-performance
M68HCO08 Family of 8-bit microcontroller units (MCUs). The M68HCO08
Family is based on the customer-specified integrated circuit (CSIC)
design strategy. 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.

Table 1-1. Summary of Device Variations

Device FLASH Memory Size Pin Count
MC68H(R)C908JL3 4096 bytes 28 pins
MC68H(R)C908JK3 4096 bytes 20 pins
MC68H(R)C908JK 1 1536 bytes 20 pins

All references to the MC68H(R)C908JL3 in this data book apply equally
to the MC68H(R)C908JK3 and MC68H(R)C908JK1, unless otherwise
stated.
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General Description

1.3 Features
Features of the MC68H(R)C908JL3 include the following:

» High-performance M68HCO08 architecture

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

* Low-power design; fully static with stop and wait modes
* 5V and 3V operating voltages
* 8MHz internal bus operation
» RC-oscillator circuit or crystal-oscillator options
* In-system FLASH programming
« FLASH security!
e User FLASH memory
— 4096 bytes for MC68H(R)C908JL3/JK3
— 1536 bytes for MC68H(R)C908JK1
» 128 bytes of on-chip random-access memory (RAM)
» 2-channel, 16-bit timer interface module (TIM)
» 12-channel, 8-bit analog-to-digital converter (ADC)
» 23 general purpose I/O ports for MC68H(R)C908JL3:
— 7 keyboard interrupt with internal pull-up
— 10 LED drivers
— 2 x 25mA open-drain I/O with pull-up
— 2 ICAP/OCAP/PWM
» 15 general purpose I/0O ports for MC68H(R)C908JK3/JK1:

— 1 keyboard interrupt with internal pull-up
(with RC oscillator option selected)

— 4 LED drivers
— 2 x 25mA open-drain I/O with pull-up
— 2 ICAP/OCAP/PWM

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

Technical Data MC68H(R)C908JL3 — Rev. 1.1
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Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0
Read: ° PTA6 PTA5 PTA4 PTA3 PTA2 PTA1 PTAO
$0000 Port A Data Register Write:
(PTA)
Reset: Unaffected by reset
Read: PTB7 PTB6 PTB5 PTB4 PTB3 PTB2 PTB1 PTBO
$0001 Port B Data Register Write:
(PTB)
Reset: Unaffected by reset
Read:
$0002 Unimplemented Write:
Read: PTD7 PTD6 PTD5 PTD4 PTD3 PTD2 PTD1 PTDO
$0003 Port D Data Register Write:
(PTD)
Reset: Unaffected by reset
Read: 0
Data Direction Register A, . DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRA1 | DDRAO
$0004 Write:
(DDRA)
Reset: 0 0 0 0 0 0 0 0
Read:
Data Direction Register B .. DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 | DDRBO
$0005 Write:
(DDRB)
Reset: 0 0 0 0 0 0 0 0
Read:
$0006 Unimplemented Write:
Read:
Data Direction Register D ., . DDRD7 | DDRD6 | DDRD5 | DDRD4 | DDRD3 | DDRD2 | DDRD1 | DDRDO
$0007 Write:
(DDRD)
Reset: 0 0 0 0 0 0 0 0
$0008 Read:
2 Unimplemented Write:
$0009
Read: ° ° ° ° SLOWD7 | SLOWDS6 | PTDPU7 | PTDPU6
Port D Control Register ., .. .
$000A (PDCR) Write:
Reset: 0 0 0 0 0 0 0 0
= Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 1 of 5)

Technical Data MC68H(R)C908JL3 — Rev. 1.1

30 Memory Freescale Semiconductor




Addr. Register Name
$002B Read:
$0t38 Unimplemented Write:
ADC Status and Control Read:
$003C Register Write:
(ADSCR) Reset:
Read:
ADC Data Register ,,, .. .
$003D (ADR) Write:
Reset:
Read:
ADC Input Clock Register ,, .. .
$003E (ADICLK) Write:
Reset:
Read:
$003F Unimplemented Write:
Read:
Break Status Register ., .. .
$FEOO (BSR) Write:
Reset:

Note: Writing a logic 0 clears SBSW.

Read:
Write:
POR:
Read:
$FE02 Reserved Write:

Reset Status Register

$FEO1 (RSR)

Break Flag Control

(BFCR)

Read:
Write:

Reset:

Interrupt Status Register 1

SFE04 (INT1)

Memory

Read:
$FEO3 Register Write:

Reset:

Bit 7 6 5 4 3 2 1 Bit0
COCO
AIEN ADCO CH4 CH3 CH2 CH1 CHo
0 0 0 1 1 1 1 1
AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
Indeterminate after reset
0 0 0 0 0
ADIV2 ADIV1 ADIVO
0 0 0 0 0 0 0 0
SBSW
R R R R R R R
See note
0
POR PIN COP ILOP ILAD | MODRST LVI 0
1 0 0 0 0 0 0 0
R R R R R R R R
BCFE R R R R R R R
0
0 IF5 IF4 IF3 0 IF1
R R R R R R R R
0 0 0 0 0 0 0 0
= Unimplemented R = Reserved

Figure 2-2. Control, Status, and Data Registers (Sheet 4 of 5)
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Addr. Register Name Bit 7 6 5 4 3 2 1 Bit0
Read:| |IF14 0 0 0 0 0 0 0
sFEQs Merrupt Status Reg('ls,heTrS wite| R R R R R R R R
Reset: 0 0 0 0 0 0 0 0
Read: 0 0 0 0 0 0 0 IF15
$FEQp IMerTupt Status Reg('ls,fleTrse)’ write:| R R R R R R R R
Reset: 0 0 0 0 0 0 0 0
Read:
R R R R R R R R
$FEQ7 Reserved Write:
Read: 0 0 0 0 HVEN MASS ERASE PGM
FLASH Control Register ,,, .. .
$FE08 (FLCR) Write:
Reset: 0 0 0 0 0 0 0 0
Read: 0
FLASH Block Protect ... | BPR7 BPR6 BPR5 BPR4 BPR3 BPR2 BPR1
$FE09 . Write:
Register (FLBPR)
Reset: 0 0 0 0 0 0 0 0
Read:
$FEOA . R R R R R R R R
2 Reserved Write:
$FEOB
Break Address High "°°%| o - - - - - - -
rea ress Hig . Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
$FEOC Register Write:
(BRKH) Reset: 0 0 0 0 0 0 0 0
Break Address low 2"
reak AQdress low Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
$FEOD Register Write:
(BRKL) Reset: 0 0 0 0 0 0 0 0
Break Status and Control Read: BRKE BRKA 0 0 0 0 0 0
$FEOE Register Write:
(BRKSCR) Reset: 0 0 0 0 0 0 0 0
Read: Low byte of reset vector
COP Control Register |, .. . -
$FFFF (COPCTL) Write: Writing clears COP counter (any value)
Reset: Unaffected by reset
= Unimplemented R = Reserved
Figure 2-2. Control, Status, and Data Registers (Sheet 5 of 5)
Technical Data MC68H(R)C908JL3 — Rev. 1.1
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FLASH Memory (FLASH)

Set PGM bit

Algorithm for programming
arow (32 bytes) of FLASH memory

Y

2 Write any data to any FLASH address
within the row address range desired
3 . .
Wait for a time, tnys
4 .
Set HVEN bit
5 . .
Wait for a time, tpgs
A v
6 Write data to the FLASH address
to be programmed
7 . )
Wait for a time, tprog
Completed
programming
this row?
Y
NOTE: s Clear PGM bit
The time between each FLASH address change (step 6 to step 6), or *
the time between the last FLASH address programmed 10 Waitf ]
to clearing PGM bit (step 6 to step 9) aitfora time, thy,
must not exceed the maximum programming *
time, tprog Max. 1
Clear HVEN bit
This row program algorithm assumes the row/s
to be programmed are initially erased. *

12 Wait for a time, t,¢,

( End of Programming >

Figure 4-2. FLASH Programming Flowchart
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Configuration Register (CONFIG)

5.3 Functional Description

The configuration register is used in the initialization of various options.
The configuration register can be written once after each reset. All of the
configuration register bits are cleared during reset. Since the various
options affect the operation of the MCU it is recommended that this
register be written immediately after reset. The configuration register is
located at $001E and $001F, and may be read at anytime.

NOTE: The CONFIG registers are one-time writable by the user after each
reset. Upon a reset, the CONFIG registers default to predetermined
settings as shown in Figure 5-1 and Figure 5-2.

Address:  $001E

Bit 7 6 5 4 3 2 1 Bit 0
Read:
IRQPUD R R LVIT1 LVITO R R R
Write:
Reset: 0 0 0 Not affected  Not affected 0 0 0
POR: 0 0 0 0 0 0 0 0
R = Reserved

Figure 5-1. Configuration Register 2 (CONFIG2)

IRQPUD — IRQ1 Pin Pull-up control bit
1 = Internal Pull-up is disconnected
0 = Internal Pull-up is connected between IRQ1 pin and Vpp

LVIT1, LVITO — Low Voltage Inhibit trip voltage selection bits
Detail description of the LVI control signals is given in Section 16.

Technical Data MC68H(R)C908JL3 — Rev. 1.1
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Table 6-1. Instruction Set Summary

Central Processor Unit (CPU)

Effect on * ° -
Sé)(;]rrr%e Operation Description CCR Sy 3 g 8
s3] 2 | B |2
VIH|I[N|Z|C 23 5 o) 3
SUB #opr IMM A0 i 2
SUB opr DIR BO |dd 3
SUB opr EXT CO |hhil | 4
SUB opr,X IX2 DO |eeff | 4
SUB opr.X Subtract A« (A) - (M) I I T I IX1 E0  |ff 3
SUB X IX FO 2
SUB opr,SP SP1 9EEOQ |ff 4
SUB opr,SP SP2 9EDO |eeff |5
PC « (PC) + 1; Push (PCL)
SP « (SP) — 1; Push (PCH)
SP « (SP) — 1; Push (X)
SP « (SP) — 1; Push (A)
SWI Software Interrupt SP < (SP) - 1; Push (CCR) 1 INH 83 9
SP« (SP)-1;1«1
PCH <« Interrupt Vector High Byte
PCL « Interrupt Vector Low Byte
TAP Transfer A to CCR CCR « (A) sttt esft] t|INH 84 2
TAX Transfer Ato X X<« (A) —|=1=]=1-=|-|INH 97 1
TPA Transfer CCR to A A « (CCR) —|=|=1=|-1|-|INH 85 1
TST opr DIR 3D |dd 3
TSTA INH 4D 1
TSTX . INH 5D 1
TST opr.X Test for Negative or Zero (A)—$00 or (X) —$00 or (M)—$00 |O|—|—|t |t |- X1 6D | 3
TST X IX 7D 2
TST opr,SP SP1 9E6D |ff 4
TSX Transfer SP to H:X H:X « (SP) +1 —|=|=1=|-1|-|INH 95 2
TXA Transfer X to A A« (X) —|=1-]{—-1—-|—-|INH 9F 1
TXS Transfer H:X to SP (SP) «~ (H:X) -1 —|=|=1=|-1|-|INH 94 2

MC68H(R)C908JL3 —Rev. 1.1
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System Integration Module (SIM)

7.4.2.5 LVIReset

7.5 SIM Counter

The low-voltage inhibit module (LVI) asserts its output to the SIM when
the Vpp voltage falls to the LVI trip voltage V1gp. The LVI bit in the SIM
reset status register (SRSR) is set, and the external reset pin (RSTB) is
held low while the SIM counter counts out 4096 20SCCLK cycles. Sixty-
four 20SCOUT cycles later, the CPU and memories are released from
reset to allow the reset vector sequence to occur. The SIM actively pulls
down the (RSTB) pin for all internal reset sources.

The SIM counter is used by the power-on reset module (POR) and in
stop mode recovery to allow the oscillator time to stabilize before
enabling the internal bus (IBUS) clocks. The SIM counter also serves as
a prescaler for the computer operating properly module (COP). The SIM
counter uses 12 stages for counting, followed by a 13th stage that
triggers a reset of SIM counters and supplies the clock for the COP
module. The SIM counter is clocked by the falling edge of 20SCOUT.

7.5.1 SIM Counter During Power-On Reset

The power-on reset module (POR) detects power applied to the MCU.
At power-on, the POR circuit asserts the signal PORRST. Once the SIM
is initialized, it enables the oscillator to drive the bus clock state machine.

7.5.2 SIM Counter During Stop Mode Recovery

Technical Data

The SIM counter also is used for stop mode recovery. The STOP
instruction clears the SIM counter. After an interrupt, break, or reset, the
SIM senses the state of the short stop recovery bit, SSREC, in the mask
option register. If the SSREC bit is a logic one, then the stop recovery is
reduced from the normal delay of 4096 20SCOUT cycles down to 32
20SCOUT cycles. This is ideal for applications using canned oscillators
that do not require long start-up times from stop mode. External crystal
applications should use the full stop recovery time, that is, with SSREC
cleared in the configuration register (CONFIG).

MC68H(R)C908JL3 — Rev. 1.1
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System Integration Module (SIM)

At the beginning of an interrupt, the CPU saves the CPU register
contents on the stack and sets the interrupt mask (I bit) to prevent
additional interrupts. At the end of an interrupt, the RTI instruction
recovers the CPU register contents from the stack so that normal
processing can resume. Figure 7-9 shows interrupt entry timing. Figure
7-10 shows interrupt recovery timing.

MODULE
INTERRUPT /
IBIT /

IAB Y oummy ¥ s ¥ sp-1 ) sp-2 ) sp-3 ) sp-4 ) VECTH ) VECTL )stantanDR) X:

IDB:X { oummy fPc-1orfpc-1ris8)l  x  f A CCR YVDATAH ) VDATAL ) OPCODE |

RW \ / \

Figure 7-9. Interrupt Entry

MODULE
INTERRUPT

| BIT \

IAB X \ sp-4 f sp-3 f sp-2 f sp-1 f sp f pc ) Pcet | X '
IDB:X >< \ ccr | A | x  )rc-imopfpc- 1158 OPCODE ) OPERAND | X

RAW / \

Figure 7-10. Interrupt Recovery

/.6.1.1 Hardware Interrupts

A hardware interrupt does not stop the current instruction. Processing of
a hardware interrupt begins after completion of the current instruction.
When the current instruction is complete, the SIM checks all pending
hardware interrupts. If interrupts are not masked (I bit clear in the
condition code register), and if the corresponding interrupt enable bit is

MC68H(R)C908JL3 — Rev. 1.1 Technical Data
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System Integration Module (SIM)

NOTE:

Technical Data

set, the SIM proceeds with interrupt processing; otherwise, the next
instruction is fetched and executed.

If more than one interrupt is pending at the end of an instruction
execution, the highest priority interrupt is serviced first. Figure 7-11
demonstrates what happens when two interrupts are pending. If an
interrupt is pending upon exit from the original interrupt service routine,
the pending interrupt is serviced before the LDA instruction is executed.

CLI

> LDA #$FF BACKGROUND ROUTINE
—> INTI PSHH
i INT1 INTERRUPT SERVICE ROUTINE
PULH
RTI
—> INT2 PSHH
l INT2 INTERRUPT SERVICE ROUTINE
PULH

RTI

Figure 7-11. Interrupt Recognition Example

The LDA opcode is prefetched by both the INT1 and INT2 RTI
instructions. However, in the case of the INT1 RTI prefetch, this is a
redundant operation.

To maintain compatibility with the M6805 Family, the H register is not

pushed on the stack during interrupt entry. If the interrupt service routine
modifies the H register or uses the indexed addressing mode, software
should save the H register and then restore it prior to exiting the routine.

MC68H(R)C908JL3 — Rev. 1.1
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7.6.1.2 SWI Instruction

System Integration Module (SIM)

The SWI instruction is a non-maskable instruction that causes an
interrupt regardless of the state of the interrupt mask (I bit) in the

condition code register.

NOTE:

not push PC — 1, as a hardware interrupt does.

7.6.2 Interrupt Status Registers

A software interrupt pushes PC onto the stack. A software interrupt does

The flags in the interrupt status registers identify maskable interrupt
sources. Table 7-3 summarizes the interrupt sources and the interrupt
status register flags that they set. The interrupt status registers can be

useful for debugging.

Table 7-3. Interrupt Sources

Priority Source Flag Mask? Relgl\ilgter Vector Address
Flag

Highest | Reset — — — $FFFE-$FFFF
A SWI Instruction — — — $FFFC-$FFFD
IRQ1 Pin IRQF1 | IMASK1 IF1 $FFFA-$FFFB

Timer Channel 0 Interrupt CHOF CHOIE IF3 $FFF6-$FFF7

Timer Channel 1 Interrupt CH1F CH1IE IF4 $FFFA-$FFF5

Timer Overflow Interrupt TOF TOIE IF5 $FFF2-$FFF3

Y Keyboard Interrupt KEYF IMASKK IF14 $FFEO-$FFE1
Lowest | ADC Conversion Complete Interrupt COCO AIEN IF15 $FFDE-$FFDF

Note:

1. The | bit in the condition code register is a global mask for all interrupts sources except the SWI

instruction.

MC68H(R)C908JL3 —Rev. 1.1
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System Integration Module (SIM)

+{ % STOP RECOVERY PERIOD
oscorr | [ [ [ U U UYLy
INT/BREAK F

IAB ) STOP +1 ?ZXSTOP+2XSTOP+2X sP | sP-1 f sp-2 | sP-3 X
)

Figure 7-19. Stop Mode Recovery from Interrupt or Break

7.8 SIM Registers

The SIM has three memory mapped registers. Table 7-4 shows the
mapping of these registers.

Table 7-4. SIM Registers

Address Register Access Mode
$FEOO BSR User
$FEOL RSR User
$FEO3 BFCR User

7.8.1 Break Status Register (BSR)

The break status register contains a flag to indicate that a break caused
an exit from stop or wait mode.

Address:  $FE00

Bit 7 6 5 4 3 2 1 Bit0
Read: SBSW
R R R R R R R
Write: Note")
Reset: 0
R = Reserved 1. Writing a logic zero clears SBSW.

Figure 7-20. Break Status Register (BSR)

MC68H(R)C908JL3 — Rev. 1.1 Technical Data
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Oscillator (OSC)

8.7 Oscillator During Break Mode

The oscillator continues to drive OSCOUT and 20SCOUT when the
device enters the break state.

Technical Data MC68H(R)C908JL3 — Rev. 1.1
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Technical Data — MC68H(R)C908JL3

9.1 Contents

9.2 Introduction

Section 9. Monitor ROM (MON)

9.2 Introduction. .......... ... . 101
9.3 Features ... ... e 102
9.4  Functional Description . ......... ... .. . . . 102
9.4.1 Entering MonitorMode. . . ........ ... .. ... ... 104
9.4.2 Baud Rate ......... ... 107
9.4.3 DataFormat.......... ... ... . . i 108
9.4.4 Echoing . ... ... 108
9.4.5 Break Signal. ... ... ... ... . . . . . 109
9.4.6 Commands. . ......... 109
0.5  SECUNLY. . ..o 113

This section describes the monitor ROM (MON) and the monitor mode
entry methods. The monitor ROM allows complete testing of the MCU
through a single-wire interface with a host computer. This mode is also
used for programming and erasing of FLASH memory in the MCU.
Monitor mode entry can be achieved without use of the higher test
voltage, Vpp + Vy, as long as vector addresses $FFFE and $FFFF are
blank, thus reducing the hardware requirements for in-circuit
programming.
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Timer Interface Module (TIM)

write a new, smaller pulse width value may cause the compare to be
missed. The TIM may pass the new value before it is written.

Use the following methods to synchronize unbuffered changes in the
PWM pulse width on channel x:

* When changing to a shorter pulse width, enable channel x output
compare interrupts and write the new value in the output compare
interrupt routine. The output compare interrupt occurs at the end
of the current pulse. The interrupt routine has until the end of the
PWM period to write the new value.

* When changing to a longer pulse width, enable channel x TIM
overflow interrupts and write the new value in the TIM overflow
interrupt routine. The TIM overflow interrupt occurs at the end of
the current PWM period. Writing a larger value in an output
compare interrupt routine (at the end of the current pulse) could
cause two output compares to occur in the same PWM period.

NOTE: InPWM signal generation, do not program the PWM channel to toggle
on output compare. Toggling on output compare prevents reliable 0%
duty cycle generation and removes the ability of the channel to self-
correct in the event of software error or noise. Toggling on output
compare also can cause incorrect PWM signal generation when
changing the PWM pulse width to a new, much larger value.

10.5.4.2 Buffered PWM Signal Generation

Channels 0 and 1 can be linked to form a buffered PWM channel whose
output appears on the TCHO pin. The TIM channel registers of the linked
pair alternately control the pulse width of the output.

Setting the MSOB bit in TIM channel O status and control register (TSCO)
links channel 0 and channel 1. The TIM channel O registers initially
control the pulse width on the TCHO pin. Writing to the TIM channel 1
registers enables the TIM channel 1 registers to synchronously control
the pulse width at the beginning of the next PWM period. At each
subsequent overflow, the TIM channel registers (0 or 1) that control the
pulse width are the ones written to last. TSCO controls and monitors the
buffered PWM function, and TIM channel 1 status and control register

MC68H(R)C908JL3 — Rev. 1.1 Technical Data
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Timer Interface Module (TIM)

NOTE:

NOTE:

Technical Data

overflow occurs before the clearing sequence is complete, then
writing logic zero to TOF has no effect. Therefore, a TOF interrupt
request cannot be lost due to inadvertent clearing of TOF. Reset
clears the TOF bit. Writing a logic one to TOF has no effect.

1 = TIM counter has reached modulo value

0 = TIM counter has not reached modulo value

TOIE — TIM Overflow Interrupt Enable Bit

This read/write bit enables TIM overflow interrupts when the TOF bit
becomes set. Reset clears the TOIE bit.

1 = TIM overflow interrupts enabled

0 = TIM overflow interrupts disabled

TSTOP — TIM Stop Bit

This read/write bit stops the TIM counter. Counting resumes when
TSTOP is cleared. Reset sets the TSTOP bit, stopping the TIM
counter until software clears the TSTOP bit.

1 = TIM counter stopped

0 = TIM counter active

Do not set the TSTOP bit before entering wait mode if the TIM is required
to exit wait mode.

TRST — TIM Reset Bit

Setting this write-only bit resets the TIM counter and the TIM
prescaler. Setting TRST has no effect on any other registers.
Counting resumes from $0000. TRST is cleared automatically after
the TIM counter is reset and always reads as logic zero. Reset clears
the TRST bit.

1 = Prescaler and TIM counter cleared

0 = No effect

Setting the TSTOP and TRST bits simultaneously stops the TIM counter
at a value of $0000.
PS[2:0] — Prescaler Select Bits

These read/write bits select one of the seven prescaler outputs as the
input to the TIM counter as Table 10-2 shows. Reset clears the
PS[2:0] bits.

MC68H(R)C908JL3 — Rev. 1.1
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Analog-to-Digital Converter (ADC)

INTERNAL
DATA BUS
]v READ DDRB/DDRD
WRITE DDRB/DDRD DISABLE
"1 DpDRBYDDRDX
RESET —
WRITE PTB/PTD
> PTBYPTDX ’ — ADCx
D
READ PTB/PTD }/]
- . \\]
DISABLE
ADC CHANNEL x
ADC DATA REGISTER v
/\\/
CONVERSION ADC VOLTAGE IN
INTERRUPT | COMPLETE ADCVIN CHANNEL
Logic [ ADC < SELECT | @—<— CH[4:0]
(1 OF 12 CHANNELS)
T T 1
AEN  COCO ADC CLOCK

CLOCK
BUSCLOCK ————®  GENERATOR

rot

ADIV[2:0]  ADICLK

Figure 11-2. ADC Block Diagram

11.4.1 ADC Port /O Pins

PTBO-PTB7 and PTDO-PTD3 are general-purpose I/O pins that are
shared with the ADC channels. The channel select bits (ADC Status and
Control register, $003C), define which ADC channel/port pin will be used
as the input signal. The ADC overrides the port I/O logic by forcing that
pin as input to the ADC. The remaining ADC channels/port pins are
controlled by the port I/0 logic and can be used as general-purpose I/0.

MC68H(R)C908JL3 — Rev. 1.1 Technical Data
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I/O Ports

12.5 PortB

Port B is an 8-bit special function port that shares all eight of its port pins
with the Analog-to-Digital converter (ADC) module, See Section 11.

12.5.1 Port B Data Register (PTB)

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

Address:  $0001

Bit 7 6 5 4 3 2 1 Bit 0
Read:
PTB7 PTB6 PTB5 PTB4 PTB3 PTB2 PTB1 PTBO
Write:
Reset: Unaffected by reset
Alternative Function:| ADC7 ADC6 ADC5 ADC4 ADC3 ADC2 ADC2 ADCO

Figure 12-6. Port B Data Register (PTB)

PTB[7:0] — Port B Data Bits

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

12.5.2 Data Direction Register B (DDRB)

Data direction register B determines whether each port B pin is an input
or an output. Writing a logic one to a DDRB bit enables the output buffer
for the corresponding port B pin; a logic zero disables the output buffer.

Address:  $0005

Bit 7 6 5 4 3 2 1 Bit 0
Read:
DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 | DDRBO
Write:
Reset: 0 0 0 0 0 0 0 0

Figure 12-7. Data Direction Register B (DDRB)
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