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General Description
Pin Assignments

Pins not available on 28-pin package:

PTBO

PTB1 PTC1

PTB2 PTC2

PTB3 PTC3

PTB4 PTC4

PTB5 PTC5

PTB6 PTC6

PTB7 PTC7 PTD7
Internal pads are unconnected.

Figure 1-3. 28-Pin SOIC Pin Assignments
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PTDO/1 pin: PTDO and PTD1 internal pads are
bonded together to PTDO/1 pin.

Pins not available on 20-pin package:

PTBO PTEO/TCLK

PTB1 PTC1

PTB2 PTC2 PTD2 PTE2/TCH1

PTB3 PTC3 PTD3

PTB4 | PTC4 | PTD4

PTB5 PTC5 PTD5

PTB6 PTC6 PTD6

PTB7 PTC7 PTD7

Internal pads are unconnected.

Figure 1-4. 20-Pin PDIP and SOIC Pin Assignments

NOTE:

together to PTDO/1 pin.
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Addr. Register Name

TIM Status and Control
Register
(TSC)

$000A

$000B Unimplemented

TIM Counter Register
High
(TCNTH)

$000C

TIM Counter Register
Low
(TCNTL)

$000D

TIM Counter Modulo
Register High
(TMODH)

$000E

TIM Counter Modulo
Register Low
(TMODL)

$000F

TIM Channel 0 Status and
Control Register
(TSCO)

$0010

TIM Channel 0
Register High
(TCHOH)

$0011

TIM Channel 0
Register Low
(TCHOL)

$0012

TIM Channel 1 Status and
Control Register
(TSC1)

$0013

Read:
Write:
Reset:
Read:
Write:

Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:

Reset:

Memory Map

Monitor ROM
Bit 7 6 5 4 3 2 1 Bit0
TOF 0 0
TOIE TSTOP PS2 PS1 PSO
0 TRST
0 0 1 0 0 0 0 0
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0 0 0 0 0 0 0 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0 0 0 0 0 0 0 0
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
1 1 1 1 1 1 1 1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
1 1 1 1 1 1 1 1
CHoOF
0 CHOIE MS0B MSO0A ELSOB ELSOA TOVO | CHOMAX
0 0 0 0 0 0 0 0
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
Indeterminate after reset
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Indeterminate after reset
CH1F 0
0 CH1IE MS1A ELS1B ELS1A TOV1 | CHIMAX
0 0 0 0 0 0 0
= Unimplemented R = Reserved U = Unaffected by reset

Figure 2-2. Control, Status, and Data Registers (Sheet 2 of 8)
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Memory Map

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit0
Read:
USB Control Register 1 ... TISEQ | STALL1 TX1E | FRESUM | TP1SIZ3 | TP1SIZ2 | TP1SIZ1 | TP1SIZ0
$003C Write:
(UCR1)
Reset: 0 0 0 0 0 0 0 0
Read:| ROSEQ | SETUP 0 0 RP0SIZ3 | RP0SIZ2 | RP0SIZ1 | RP0SIZ0
USB Status Register 0 ,, .. .
$003D (USRO) Write:
Reset: Unaffected by reset
Read:| R2SEQ | TXACK | TXNAK | TXSTL | RP2SIZ3 | RP2SIZ2 | RP2SIZ1 | RP2SIZ0
USB Status Register 1, .. .
$003E (USR1) Write:
Reset: U 0 0 0 U U U U
Read:
$003F Unimplemented Write:
Read: . . . . . . SBSW .
$FE00 Break Status Register Write: See note
(BSR)
Reset: 0
Note: Writing a logic 0 clears SBSW.
Read:| POR PIN COP ILOP ILAD UsB LvI 0
Reset Status Register |, ..
$FEO1 (RSR) Write:
POR: 1 0 0 0 0 0 0 0
Read:
R R R R R R R R
$FE02 Reserved Write:
Break Flag Control Read: BCFE R R R R R R R
$FEO03 Register Write:
(BFCR) Reset: 0
Read:| IF6 IF5 IF4 IF3 IF2 IF1
gFEQq MerTupt Status Reg('ls;f% write:| R R R R R R R R
Reset: 0 0 0 0 0 0
Read:
R R R R R R R R
$FEO05 Reserved Write:
= Unimplemented R = Reserved U = Unaffected by reset

Figure 2-2. Control, Status, and Data Registers (Sheet 7 of 8)

Technical Data MC68HC908JB8*MC68HC08JB8*MCBE8HC08JT8 — Rev. 2.3
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Central Processor Unit (CPU)

6.8 Instruction Set Summary

Table 6-1. Instruction Set Summary (Sheet 1 of 9)

Effect on ® ° oS
Source Operation Description CCR 8o 3 § ]
Form 3 B g 2 ©
VIH|{I|N|Z|C 32 8 § | 3
ADC #opr IMM A9 i 2
ADC opr DIR B9 |dd 3
ADC opr EXT C9 |hhil | 4
ADC opr,X . IX2 D9 |eeff | 4
ADC oprX Add with Carry A<« (A)+ (M) + (C) s|e|-|¢ || IX1 Eo | 3
ADC ,X IX F9 2
ADC opr,SP SP1 9EE9 |(ff 4
ADC opr,SP SP2 9ED9 |eeff | 5
ADD #opr IMM AB i 2
ADD opr DIR BB |dd 3
ADD opr EXT CB |hhil | 4
ADD opr,X . X2 DB |eeff | 4
ADD opr X Add without Carry A« (A) + (M) s|e|—|¢ || IX1 EB |f 3
ADD ,X IX FB 2
ADD opr,SP SP1 9EEB |ff 4
ADD opr,SP SP2 9EDB |eeff |5
AIS #opr Add Immediate Value (Signed) to SP SP « (SP) + (16 « M) —|=1=1=1-{- (MM A7 i 2
AlX #opr Add Immediate Value (Signed) to H:X H:X « (H:X) + (16 « M) —-|=1=1=1-{- (MM AF i 2
AND #opr IMM A4 i 2
AND opr DIR B4 |dd 3
AND opr EXT C4 |hhil | 4
AND opr,X . IX2 D4 |eeff | 4
AND oprX Logical AND A« (A) & (M) o|—-|—-|C|¢|- X4 Ea i 3
AND ,X IX F4 2
AND opr,SP SP1 9EE4 |ff 4
AND opr,SP SP2 9ED4 |eeff | 5
ASL opr DIR 38 |dd 4
ASLA INH 48 1
ASLX Arithmetic Shift Left INH 58 1
[ EEEEEEEE -|-
ASL oprX (Same as LSL) EEEEEEEE, ¢ 1 ixi 68 |ff |4
ASL X b7 b0 IX 78 3
ASL opr,SP SP1 9E68 |ff 5
ASR opr DIR 37 |dd 4
ASRX pm— N | 7 1
ASR 0prX Arithmetic Shift Right - " (C] ¢ 100y 67 i 4
ASR opr,X IX 77 3
ASR opr,SP SP1 9E67 |ff 5
Technical Data MC68HC908JB8*MC68HC08JB8*MC68HC08JT8 — Rev. 2.3
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System Integration Module (SIM)
Introduction

» MODULE STOP
| > MODULE WAIT

STOP/WAIT CPU STOP (FROM CPU)
CONTROL CPU WAIT (FROM CPU)

SIMOSCEN (TO OSCILLATOR)

A A

Y

SIM
———
COUNTER COP CLOCK

A

Y

OSCXCLK (FROM CLOCK DOUBLER)
OSCOUT (FROM CLOCK DOUBLER)

+2

VDD
\ Y
OONIGOL | CLOCKGENERATORS [~ > INTERNALCLOCKS
INTERNAL
PULL-UP A

—— <«—— |ILLEGAL OPCODE (FROM CPU)

e POR CONTROL > ILLEGAL ADDRESS (FROM ADDRESS
PIN LOGIC MASTER [ MAP DECODERS)
RESET PIN CONTROL »| RESET [«—— COP TIMEOUT (FROM COP MODULE)
CONTROL
SIV RESET STATUS REGISTER <:> <«—— VI RESET (FROM LVI MODULE)

<-—— USB RESET (FROM USB MODULE)

RESET

'

INTERRUPT CONTROL <
AND PRIORITY DECODE < >

INTERRUPT SOURCES

CPU INTERFACE

Figure 8-1. SIM Block Diagram
Table 8-1. SIM Module Signal Name Conventions

Signal Name Description

OSCXCLK Clock doubler output which has twice the frequency of OSC1 from the oscillator

The OSCXCLK frequency divided by two. This signal is again divided by two in the
OscouT SIM to generate the internal bus clocks.
(Bus clock = OSCXCLK + 4 =fggc + 2)

IAB Internal address bus
IDB Internal data bus
PORRST Signal from the power-on reset module to the SIM
IRST Internal reset signal
R/W Read/write signal
MC68HC908JB8*MC68HC08JB8*MC68HC08JT8 — Rev. 2.3 Technical Data
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System Integration Module (SIM)

SBSW can be read within the break state SWI routine. The user can
modify the return address on the stack by subtracting one from it.
The following code is an example of this. Writing 0 to the SBSW bit

clears it.

This code works if the H register has been pushed onto the stack in the break service
routine software. This code should be executed at the end of the break service routine

See if wait mode or stop mode was exited
by break.

If RETURNLO is not zero,

; then just decrement low byte.

software.

HIBYTE EQU 5

LOBYTE EQU 6
If not SBSW, do RTI
BRCLR SBSW,BSR, RETURN ;
TST LOBYTE, SP
BNE DOLO
DEC HIBYTE, SP

DOLO DEC LOBYTE, SP

RETURN PULH
RTI

8.8.2 Reset Status Register

Else deal with high byte, too.

Point to WAIT/STOP opcode.

; Restore H register.

This register contains seven flags that show the source of the last reset.
All flag bits are cleared automatically following a read of the register. The
register is initialized on power-up as shown with the POR bit set and all
other bits cleared. However, during a POR or any other internal reset,
the RST pin is pulled low. After the pin is released, it will be sampled 32
XCLK cycles later. If the pin is not above a V4 at that time, then the PIN
bit in the RSR may be set in addition to whatever other bits are set.

Technical Data

MC68HC908JB8*MC68HC08JB8*MCBE8HC08JT8 — Rev. 2.3
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Universal Serial Bus Module (USB)

Addr.
$002C

$002D

$002E

$002F

$0030

$0031

$0032

$0033

$0034

$0035

Register Name

USB Endpoint 1 Data
Register 4
(UE1D4)

USB Endpoint 1 Data
Register5
(UE1D5)

USB Endpoint 1 Data
Register 6
(UE1DS6)

USB Endpoint 1 Data
Register 7
(UE1D7)

USB Endpoint 2 Data
Register 0
(UE2DO0)

USB Endpoint 2 Data
Register 1
(UE2D1)

USB Endpoint 2 Data
Register 2
(UE2D2)

USB Endpoint 2 Data
Register 3
(UE2D3)

USB Endpoint 2 Data
Register 4
(UE2D4)

USB Endpoint 2 Data
Register 5
(UE2D5)

Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:
Reset:
Read:
Write:

Reset:

Bit 7 6 5 4 3 2 1 Bit 0
UE1T47 | UE1T46 | UE1T45 | UE1T44 | UE1T43 | UE1T42 | UE1T41 | UE1T40
Unaffected by reset
UE1T57 | UE1T56 | UE1T55 | UE1T54 | UE1T53 | UE1T52 | UE1T51 | UE1T50
Unaffected by reset
UE1T67 | UE1T66 | UE1T65 | UE1T64 | UE1T63 | UE1T62 | UE1T61 | UE1T60
Unaffected by reset
UE1T77 | UE1T76 | UE1T75 | UE1T74 | UE1T73 | UE1T72 | UE1T71 | UE1T70
Unaffected by reset
UE2R07 | UE2R06 | UE2R05 | UE2R04 | UE2R03 | UE2R02 | UE2R0O1 | UE2R00
UE2T07 | UE2T06 | UE2T05 | UE2T04 | UE2TO03 | UE2T02 | UE2T01 | UE2TO00
Unaffected by reset
UE2R17 | UE2R16 | UE2R15 | UE2R14 | UE2R13 | UE2R12 | UE2R11 | UE2R10
UE2T17 | UE2T16 | UE2T15 | UE2T14 | UE2T13 | UE2T12 | UE2T11 | UE2T10
Unaffected by reset
UE2R27 | UE2R26 | UE2R25 | UE2R24 | UE2R23 | UE2R22 | UE2R21 | UE2R20
UE2T27 | UE2T26 | UE2T25 | UE2T24 | UE2T23 | UE2T22 | UE2T21 | UE2T20
Unaffected by reset
UE2R37 | UE2R36 | UE2R35 | UE2R34 | UE2R33 | UE2R32 | UE2R31 | UE2R30
UE2T37 | UE2T36 | UE2T35 | UE2T34 | UE2T33 | UE2T32 | UE2T31 | UE2T30
Unaffected by reset
UE2R47 | UE2R46 | UE2R45 | UE2R44 | UE2R43 | UE2R42 | UE2R41 | UE2R40
UE2T47 | UE2T46 | UE2T45 | UE2T44 | UE2T43 | UE2T42 | UE2T41 | UE2T40
Unaffected by reset
UE2R57 | UE2R56 | UE2R55 | UE2R54 | UE2R53 | UE2R52 | UE2R51 | UE2R50
UE2T57 | UE2T56 | UE2T55 | UE2T54 | UE2T53 | UE2T52 | UE2T51 | UE2T50
Unaffected by reset

= Unimplemented

U = Unaffected by reset

Figure 9-1. USB I/O Register Summary (Sheet 3 of 4)

Technical Data
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Universal Serial Bus Module (USB)
I/O Registers

9.8.8 USB Control Register 3

Address:  $001A

Bit7 6 5 4 3 2 1 Bit 0
Read:| TX1ST 0 0
OSTALLO | ISTALLO PULLEN | ENABLE2 | ENABLE1
Write: TX1STR
Reset: 0 0 0 0 0 0* 0 0
= Unimplemented

* PULLEN bit is reset by POR or LVI reset only.
Figure 9-22. USB Control Register 3 (UCR3)

TX1ST — Endpoint 0 Transmit First Flag

This read-only bit is set if the endpoint 0 data transmit flag (TXDOF) is
set when the USB control logic is setting the endpoint 0 data receive
flag (RXDOF). In other words, if an unserviced endpoint O transmit flag
is still set at the end of an endpoint 0 reception, then this bit will be set.
This bit lets the firmware know that the endpoint 0 transmission
happened before the endpoint 0 reception.

Reset clears this bit.

1 = IN transaction occurred before SETUP/OUT
0 = IN transaction occurred after SETUP/OUT

TX1STR — Clear Endpoint 0 Transmit First Flag
Writing a logic 1 to this write-only bit will clear the TX1ST bit if it is set.
Writing a logic 0 to the TX1STR has no effect. Reset clears this bit.

OSTALLO — Endpoint 0 Force STALL Bit for OUT token

This read/write bit causes endpoint 0 to return a STALL handshake
when polled by an OUT token by the USB host controller. Reset
clears this bit.

1 = Send STALL handshake
0 = Default

MC68HC908JB8*MC68HC08JB8*MC68HC08JT8 — Rev. 2.3 Technical Data

Freescale Semiconductor Universal Serial Bus Module (USB) 149



9.8.13 USB Endpoint 1 Data Registers

Address:

Read:
Write:

Reset:

Address:
Read:
Write:

Reset:

Universal Serial Bus Module (USB)
I/O Registers

$0028  UE1DO

Bit 7 6 5 4 3 2 1 Bit 0

UE1T07 | UE1T06 | UE1T05 | UE1TO4 | UE1TO3 | UE1T02 | UE1TO1 | UE1TO00
Unaffected by reset

$002F  UE1D7

UE1T77 | UE1T76 | UE1T75 | UE1T74 | UE1T73 | UE1T72 | UE1T71 | UE1T70
Unaffected by reset

= Unimplemented

Figure 9-27. USB Endpoint 1 Data Registers (UE1D0-UE1D7)

UE1Tx7-UE1Tx0 — Endpoint 1 Transmit or Receive Data Buffer
These write-only buffers are loaded by software with data to be sent

on the USB bus on the next IN token directed at endpoint 1.

MC68HC908JB8*MC68HC08JB8*MC68HC08JT8 — Rev. 2.3
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Universal Serial Bus Module (USB)

9.8.14 USB Endpoint 2 Data Registers

Technical Data

Address:  $0030 UE2D0
Bit 7 6 5 4 3 2 1 Bit 0

Read:| UE2R07 | UE2R06 | UE2R05 | UE2R04 | UE2R03 | UE2R02 | UE2R01 | UE2R00

Write:| UE2T07 | UE2T06 | UE2T05 | UE2T04 | UE2TO3 | UE2T02 | UE2TO1 | UE2TO00

Reset: Unaffected by reset

\ \

Address:  $0037 UE2D7

Read:| UE2R77 | UE2R76 | UE2R75 | UE2R74 | UE2R73 | UE2R72 | UE2R71 | UE2R70

Write:| UE2T77 | UE2T76 | UE2T75 | UE2T74 | UE2T73 | UE2T72 | UE2T71 | UE2T70

Reset: Unaffected by reset

Figure 9-28. USB Endpoint 2 Data Registers (UE2D0-UE2D7)

UE2Rx7-UE2Rx0 — Endpoint 2 Receive Data Buffer

These read-only bits are serially loaded with OUT token data directed
at endpoint 2. The data is received over the USB’s D+ and D- pins.

UE2Tx7-UE2Tx0 — Endpoint 2 Transmit Data Buffer

These write-only buffers are loaded by software with data to be sent
on the USB bus on the next IN token directed at endpoint 2.

MC68HC908JB8*MC68HC08JB8*MCBE8HC08JT8 — Rev. 2.3
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Universal Serial Bus Module (USB)
USB Interrupts

SETUP transactions cannot be stalled by the USB function. A SETUP
received by a control endpoint will clear the ISTALLO and OSTALLDO bits.
The conditions for receiving a SETUP interrupt are shown in

Figure 9-30.

VALID SETUP TOKEN
RECEIVED FOR ENDPOINT 0?

v’

USB MODULE ENABLED? N NO RESPONSE
(USBEN = 1) FROM USB FUNCTION

v

ENDPOINT 0 RECEIVE READY TORECEIVE? \ N NO RESPONSE
(RXOE = 1) AND (RXDOF = 0) FROM USB FUNCTION

Y

\j

Y

Y
ACCEPT DATA
SET/CLEAR ROSEQ BIT
SET SETUPBITTO 1

A

N IGNORE TRANSACTION
< ERROR FREE DATA PACKET? >—> NO RESPONSE FROM
USB FUNCTION

v’

Y

SET RXDOF TO 1

A

RECEIVE CONTROL ENDPOINT \ N
INTERRUPT ENABLED? /

(RXDOIE = 1)

Y

v Y
VALID TRANSACTION
INTERRUPT GENERATED

NO INTERRUPT

Figure 9-30. SETUP Token Data Flow for Receive Endpoint 0

MC68HC908JB8*MC68HC08JB8*MC68HC08JT8 — Rev. 2.3 Technical Data
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Timer Interface Module (TIM)

11.7.1 Wait Mode

11.7.2 Stop Mode

The TIM remains active after the execution of a WAIT instruction. In wait
mode the TIM registers are not accessible by the CPU. Any enabled
CPU interrupt request from the TIM can bring the MCU out of wait mode.

If TIM functions are not required during wait mode, reduce power
consumption by stopping the TIM before executing the WAIT instruction.

The TIM is inactive after the execution of a STOP instruction. The STOP
instruction does not affect register conditions or the state of the TIM
counter. TIM operation resumes when the MCU exits stop mode after an
external interrupt.

11.8 TIM During Break Interrupts

Technical Data

A break interrupt stops the TIM counter.

The system integration module (SIM) controls whether status bits in

other modules can be cleared during the break state. The BCFE bit in
the break flag control register (BFCR) enables software to clear status
bits during the break state. (See 8.8.3 Break Flag Control Register.)

To allow software to clear status bits during a break interrupt, write a
logic 1 to the BCFE bit. If a status bit is cleared during the break state, it
remains cleared when the MCU exits the break state.

To protect status bits during the break state, write a logic 0 to the BCFE
bit. With BCFE at logic 0 (its default state), software can read and write
I/O registers during the break state without affecting status bits. Some
status bits have a 2-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 0. After the break, doing the
second step clears the status bit.

MC68HC908JB8*MC68HC08JB8*MCBE8HC08JT8 — Rev. 2.3
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Timer Interface Module (TIM)
I/O Signals

11.9 I/O Signals

Port E shares three of its pins with the TIM. PTEO/TCLK is an external
clock input to the TIM prescaler. The two TIM channel 1/O pins are
PTE1/TCHO and PTE2/TCH1.

11.9.1 TIM Clock Pin (PTEO/TCLK)

PTEO/TCLK is an external clock input that can be the clock source for
the TIM counter instead of the prescaled internal bus clock. Select the
PTEO/TCLK input by writing logic 1s to the three prescaler select bits,
PS[2:0]. (See 11.10.1 TIM Status and Control Register.) The minimum
TCLK pulse width, TCLK ,,n OF TCLK s iS:

1
bus frequency

+tsy

The maximum TCLK frequency is:
bus frequency + 2

PTEO/TCLK is available as a general-purpose /O pin when not used as
the TIM clock input. When the PTEO/TCLK pin is the TIM clock input, it
is an input regardless of the state of the DDREDO bit in data direction
register E.

11.9.2 TIM Channel I/O Pins (PTE1/TCHO:PTE2/TCH1)

Each channel I/O pin is programmable independently as an input
capture pin or an output compare pin. PTE1/TCHO can be configured as
buffered output compare or buffered PWM pins.

11.10 1/O Registers

The following I/O registers control and monitor operation of the TIM:

* TIM status and control register (TSC)

e TIM counter registers (TCNTH:TCNTL)

e TIM counter modulo registers (TMODH:TMODL)

e TIM channel status and control registers (TSCO and TSC1)
e TIM channel registers (TCHOH:TCHOL and TCH1H:TCH1L)
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Timer Interface Module (TIM)

Technical Data

NOTE:

When ELSxB:ELSxA = 0:0, this read/write bit selects the initial output
level of the TCHXx pin. (See Table 11-3.) Reset clears the MSxA bit.
1 = Initial output level low
0 = Initial output level high

Before changing a channel function by writing to the MSxB or MSxA bit,
set the TSTOP and TRST bits in the TIM status and control register
(TSC).

ELSxB and ELSxA — Edge/Level Select Bits

When channel x is an input capture channel, these read/write bits
control the active edge-sensing logic on channel x.

When channel x is an output compare channel, ELSxB and ELSxA
control the channel x output behavior when an output compare
occurs.

When ELSxB and ELSxA are both clear, channel x is not connected
to port E, and pin PTEx/TCHx is available as a general-purpose /O
pin. Table 11-3 shows how ELSxB and ELSxA work. Reset clears the
ELSxB and ELSXA bits.

Table 11-3. Mode, Edge, and Level Selection

MSxB | MSxA | ELSxB | ELSxA Mode Configuration

X 0 0 0 F’l_n- under port control;
Output | initial output level high
Preset i .

X y 0 0 Pln under port control;

initial output level low
0 0 0 1 Capture on rising edge only
Input :

0 0 1 0 Capture Capture on falling edge only

0 0 1 1 Capture on rising or falling edge

0 1 0 1 Output Toggle output on compare

0 1 1 0 Compare | Clear output on compare

0 1 1 1 or PWM Set output on compare

1 X 0 1 Buffered | Toggle output on compare
Output

1 X 1 0 c Clear output on compare
ompare or
Buffered

1 X 1 1 PWM Set output on compare

MC68HC908JB8*MC68HC08JB8*MCBE8HC08JT8 — Rev. 2.3

196

Timer Interface Module (TIM) Freescale Semiconductor



Input/Output Ports (I/O)
Port A

12.3.2 Data Direction Register A

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: o* 0 0 0 0 0 0 0

* DDRAY bit is reset by POR or LVI reset only.
Figure 12-3. Data Direction Register A (DDRA)

DDRA[7:0] — Data Direction Register A Bits

These read/write bits control port A data direction. Reset clears
DDRA[7:0], configuring all port A pins as inputs.

1 = Corresponding port A pin configured as output

0 = Corresponding port A pin configured as input

NOTE: Avoid glitches on port A pins by writing to the port A data register before
changing data direction register A bits from 0 to 1.

Figure 12-4 shows the port A I/O logic.

2"\ READ DDRA ($0004)

WRITE DDRA ($0004)
® - DDRAX
2 RESET —»| ‘
<
L
S WRITE PTA ($0000)
= > PTAX 4 {>ﬂb—> PTAxX
i
= ]
~ READ PTA ($0000) /O/‘
% |
Figure 12-4. Port A 1/O Circuit
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External Interrupt (IRQ)

13.8 IRQ Status and Control Register

The IRQ status and control register (ISCR) controls and monitors
operation of the IRQ module. The ISCR has the following functions:

* Shows the state of the IRQ flag
e Clears the IRQ latch
e Masks IRQ interrupt request

« Controls triggering sensitivity of the IRQ pin

Address:  $001E

Bit7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 IRQF 0
IMASK MODE
Write: ACK
Reset: 0 0 0 0 0 0 0 0
= Unimplemented

Figure 13-3. IRQ Status and Control Register (ISCR)

IRQF — IRQ Flag

This read-only status bit is high when the IRQ interrupt is pending.
1 = IRQ interrupt pending
0 = IRQ interrupt not pending

ACK — IRQ Interrupt Request Acknowledge Bit
Writing a logic 1 to this write-only bit clears the IRQ latch. ACK always
reads as logic 0. Reset clears ACK.

IMASK — IRQ Interrupt Mask Bit

Writing a logic 1 to this read/write bit disables IRQ interrupt requests.
Reset clears IMASK.

1 = IRQ interrupt requests disabled

0 = IRQ interrupt requests enabled

MODE — IRQ Edge/Level Select Bit

This read/write bit controls the triggering sensitivity of the IRQ pin.
Reset clears MODE.
1 = IRQ interrupt requests on falling edges and low levels
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Technical Data — MC68HC908JB8*MC68HC08JB8*MC68HC08JTS8

Section 15. Computer Operating Properly (COP)

15.1 Contents

15.2 Introduction
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15.9 COP Module During Break Mode . . .. .................. 242

The computer operating properly (COP) module contains a free-running
counter that generates a reset if allowed to overflow. The COP module
helps software recover from runaway code. Prevent a COP reset by
clearing the COP counter periodically. The COP module can be disabled
through the COPD bit in the CONFIG register.
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Computer Operating Properly (COP)
COP Control Register

COPRS — COP Rate Select Bit
COPRS selects the COP timeout period. Reset clears COPRS.

1 = COP timeout period is (213 — 2%) x OSCXOUT cycles
0 = COP timeout period is (218 — 24) x OSCXOUT cycles

COPD — COP Disable Bit

COPD disables the COP module.
1 = COP module disabled
0 = COP module enabled

15.5 COP Control Register

The COP control register is located at address $FFFF and overlaps the
reset vector. Writing any value to $FFFF clears the COP counter and
starts a new timeout period. Reading location $FFFF returns the low
byte of the reset vector.

Address:  $FFFF

Bit 7 6 5 4 3 2 1 Bit 0
Read: Low byte of reset vector
Write: Clear COP counter
Reset: Unaffected by reset

Figure 15-3. COP Control Register (COPCTL)

15.6 Interrupts

The COP does not generate CPU interrupt requests.

15.7 Monitor Mode

The COP is disabled in monitor mode when Vpp + Vy, is present on the
IRQ pin or on the RST pin.
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MC68HC08JB8

A.5 Reserved Registers

The two registers at SFE08 and $FE09 are reserved locations on the
MC68HC08JBS.

On the MC68HC908JB8, these two locations are the FLASH control
register and the FLASH block protect register respectively.

A.6 Monitor ROM

The monitor program (monitor ROM: $FE10-$FFDF) on the
MC68HC08JBS is for device testing only. $FC00-$FDFF are unused.

A.7 Electrical Specifications

Electrical specifications for the MC68HC908JB8 apply to the
MC68HC08JB8, except for the parameters indicated below.
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