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General Description
• On-chip in-application programmable FLASH memory (with internal program/erase voltage 
generation)
– MC68HC908QY4 and MC68HC908QT4 — 4096 bytes
– MC68HC908QY2, MC68HC908QY1, MC68HC908QT2, and MC68HC908QT1 — 1536 bytes

• 128 bytes of on-chip random-access memory (RAM)
• 2-channel, 16-bit timer interface module (TIM)
• 4-channel, 8-bit analog-to-digital converter (ADC) on MC68HC908QY2, MC68HC908QY4, 

MC68HC908QT2, and MC68HC908QT4
• 5 or 13 bidirectional input/output (I/O) lines and one input only:

– Six shared with keyboard interrupt function and ADC
– Two shared with timer channels
– One shared with external interrupt (IRQ)
– Eight extra I/O lines on 16-pin package only
– 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)
• Low-voltage inhibit (LVI) module features:

– Software selectable trip point in CONFIG register
• System protection features:

– Computer operating properly (COP) watchdog
– Low-voltage detection with reset
– Illegal opcode detection with reset
– Illegal address detection with reset

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

• Master asynchronous reset pin (RST) shared with general-purpose input/output (I/O) pin 
• Power-on reset
• Internal pullups on IRQ and RST to reduce external components
• Memory mapped I/O registers
• Power saving stop and wait modes
• MC68HC908QY4, MC68HC908QY2, and MC68HC908QY1 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 package (TSSOP)

• MC68HC908QT4, MC68HC908QT2, and MC68HC908QT1 are available in these packages:
– 8-pin PDIP
– 8-pin SOIC
– 8-pin dual flat no lead (DFN) package
MC68HC908QY/QT Family Data Sheet, Rev. 6
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FLASH Memory (FLASH)
2.6  FLASH Memory (FLASH)

This subsection describes the operation of the embedded FLASH memory. The FLASH memory can be 
read, programmed, and erased from a single external supply. The program and erase operations are 
enabled through the use of an internal charge pump.

The FLASH memory consists of an array of 4096 or 1536 bytes with an additional 48 bytes for user 
vectors. The minimum size of FLASH memory that can be erased is 64 bytes; and the maximum size of 
FLASH memory that can be programmed in a program cycle is 32 bytes (a row). Program and erase 
operations are facilitated through control bits in the FLASH control register (FLCR). Details for these 
operations appear later in this section. The address ranges for the user memory and vectors are:

• $EE00 – $FDFF; user memory, 4096 bytes: MC68HC908QY4 and MC68HC908QT4

• $F800 – $FDFF; user memory, 1536 bytes: MC68HC908QY2, MC68HC908QT2, 
MC68HC908QY1 and MC68HC908QT1

• $FFD0 – $FFFF; user interrupt vectors, 48 bytes.

NOTE
An erased bit reads as a 1 and a programmed bit reads as a 0.
A security feature prevents viewing of the FLASH contents.(1)

2.6.1  FLASH Control Register

The FLASH control register (FLCR) controls FLASH program and erase operations.

HVEN — High Voltage Enable Bit
This read/write bit enables high voltage from the charge pump to the memory for either program or 
erase operation. It can only be set if either PGM =1 or ERASE =1 and the proper sequence for 
program or erase is followed.

1 = High voltage enabled to array and charge pump on
0 = High voltage disabled to array and charge pump off

MASS — Mass Erase Control Bit
This read/write bit configures the memory for mass erase operation. 

1 = Mass erase operation selected
0 = Mass erase operation unselected

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

Address: $FE08

Bit 7 6 5 4 3 2 1 Bit 0

Read: 0 0 0 0
HVEN MASS ERASE PGM

Write:

Reset: 0 0 0 0 0 0 0 0

= Unimplemented

Figure 2-3. FLASH Control Register (FLCR)
MC68HC908QY/QT Family Data Sheet, Rev. 6
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FLASH Memory (FLASH)
2.6.3  FLASH Mass Erase Operation

Use the following procedure to erase the entire FLASH memory to read as a 1:
1. Set both the ERASE bit and the MASS bit in the FLASH control register.
2. Read the FLASH block protect register.
3. Write any data to any FLASH address(1) within the FLASH memory address range.
4. Wait for a time, tNVS (minimum 10 μs).
5. Set the HVEN bit.
6. Wait for a time, tMErase (minimum 4 ms).
7. Clear the ERASE and MASS bits.

NOTE
Mass erase is disabled whenever any block is protected (FLBPR does not 
equal $FF).

8. Wait for a time, tNVHL (minimum 100 μs).
9. Clear the HVEN bit.

10. After time, tRCV (typical 1 μs), the memory can be accessed in read mode again.

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

CAUTION
A mass erase will erase the internal oscillator trim values at $FFC0 and 
$FFC1.

2.6.4  FLASH Program Operation

Programming of the FLASH memory is done on a row basis. A row consists of 32 consecutive bytes 
starting from addresses $XX00, $XX20, $XX40, $XX60, $XX80, $XXA0, $XXC0, or $XXE0. Use the 
following step-by-step procedure to program a row of FLASH memory

Figure 2-4 shows a flowchart of the programming algorithm.

NOTE
Only bytes which are currently $FF may be programmed.

1. Set the PGM bit. This configures the memory for program operation and enables the latching of 
address and data for programming.

2. Read the FLASH block protect register.
3. Write any data to any FLASH location within the address range desired.
4. Wait for a time, tNVS (minimum 10 μs).
5. Set the HVEN bit.
6. Wait for a time, tPGS (minimum 5 μs).
7. Write data to the FLASH address being programmed(2).

1. When in monitor mode, with security sequence failed (see 15.3.2 Security), write to the FLASH block protect register 
instead of any FLASH address.
MC68HC908QY/QT Family Data Sheet, Rev. 6
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FLASH Memory (FLASH)
2.6.7  Wait Mode

Putting the MCU into wait mode while the FLASH is in read mode does not affect the operation of the 
FLASH memory directly, but there will not be any memory activity since the CPU is inactive.

The WAIT instruction should not be executed while performing a program or erase operation on the 
FLASH, or the operation will discontinue and the FLASH will be on standby mode.

2.6.8  Stop Mode

Putting the MCU into stop mode while the FLASH is in read mode does not affect the operation of the 
FLASH memory directly, but there will not be any memory activity since the CPU is inactive.

The STOP instruction should not be executed while performing a program or erase operation on the 
FLASH, or the operation will discontinue and the FLASH will be on standby mode

NOTE
Standby mode is the power-saving mode of the FLASH module in which all 
internal control signals to the FLASH are inactive and the current 
consumption of the FLASH is at a minimum.
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Chapter 3 
Analog-to-Digital Converter (ADC)

3.1  Introduction

This section describes the analog-to-digital converter (ADC). The ADC is an 8-bit, 4-channel analog-to- 
digital converter. The ADC module is only available on the MC68HC908QY2, MC68HC908QT2, 
MC68HC908QY4, and MC68HC908QT4.

3.2  Features

Features of the ADC module include:

• 4 channels with multiplexed input

• Linear successive approximation with monotonicity

• 8-bit resolution

• Single or continuous conversion

• Conversion complete flag or conversion complete interrupt

• Selectable ADC clock frequency

3.3  Functional Description

Four ADC channels are available for sampling external sources at pins PTA0, PTA1, PTA4, and PTA5. 
An analog multiplexer allows the single ADC converter to select one of the four ADC channels as an ADC 
voltage input (ADCVIN). ADCVIN is converted by the successive approximation register-based counters. 
The ADC resolution is eight bits. When the conversion is completed, ADC puts the result in the ADC data 
register and sets a flag or generates an interrupt. 

Figure 3-2 shows a block diagram of the ADC.

3.3.1  ADC Port I/O Pins

PTA0, PTA1, PTA4, and PTA5 are general-purpose I/O pins that are shared with the ADC channels. The 
channel select bits (ADC status and control register (ADSCR), $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/O logic and can be used as 
general-purpose I/O. Writes to the port register or data direction register (DDR) will not have any affect 
on the port pin that is selected by the ADC. Read of a port pin which is in use by the ADC will return a 0 
if the corresponding DDR bit is at 0. If the DDR bit is at 1, the value in the port data latch is read.
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Chapter 5 
Configuration Register (CONFIG)

5.1  Introduction

This section describes the configuration registers (CONFIG1 and CONFIG2). The configuration registers 
enable or disable the following options:

• Stop mode recovery time (32 × BUSCLKX4 cycles or 
4096 × BUSCLKX4 cycles)

• STOP instruction
• Computer operating properly module (COP)
• COP reset period (COPRS): 8176 × BUSCLKX4 or 262,128 × BUSCLKX4 
• Low-voltage inhibit (LVI) enable and trip voltage selection
• OSC option selection
• IRQ pin
• RST pin
• Auto wakeup timeout period

5.2  Functional Description

The configuration registers are used in the initialization of various options. The configuration registers can 
be written once after each reset. Most of the configuration register bits are cleared during reset. Since the 
various options affect the operation of the microcontroller unit (MCU) it is recommended that this register 
be written immediately after reset. The configuration registers are 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 IRQEN R OSCOPT1 OSCOPT0 R R RSTEN

Write:

Reset: 0 0 0 0 0 0 0 U

POR: 0 0 0 0 0 0 0 0

R = Reserved U = Unaffected 

Figure 5-1. Configuration Register 2 (CONFIG2)
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COP Control Register
6.3.7  COPRS (COP Rate Select)

The COPRS signal reflects the state of the COP rate select bit (COPRS) in the configuration register 1 
(CONFIG1). See Chapter 5 Configuration Register (CONFIG).

6.4  COP Control Register

The COP control register (COPCTL) 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.

6.5  Interrupts

The COP does not generate CPU interrupt requests.

6.6  Monitor Mode

The COP is disabled in monitor mode when VTST is present on the IRQ pin.

6.7  Low-Power Modes

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

6.7.1  Wait Mode

The COP continues to operate during wait mode. To prevent a COP reset during wait mode, periodically 
clear the COP counter. 

6.7.2  Stop Mode 

Stop mode turns off the BUSCLKX4 input to the COP and clears the SIM counter. Service the COP 
immediately before entering or after exiting stop mode to ensure a full COP timeout period after entering 
or exiting stop mode.

6.8  COP Module During Break Mode

The COP is disabled during a break interrupt with monitor mode when BDCOP bit is set in break auxiliary 
register (BRKAR).

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 6-2. COP Control Register (COPCTL)
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Functional Description
 
Figure 8-2. IRQ Module Block Diagram

8.3.1  MODE = 1

If the MODE bit is set, the IRQ pin is both falling edge sensitive and low level sensitive. With MODE set, 
both of the following actions must occur to clear the IRQ interrupt request:

• Return of the IRQ pin to a high level. As long as the IRQ pin is low, the IRQ request remains active.
• IRQ vector fetch or software clear. An IRQ vector fetch generates an interrupt acknowledge signal 

to clear the IRQ latch. Software generates the interrupt acknowledge signal by writing a 1 to ACK 
in INTSCR. The ACK bit is useful in applications that poll the IRQ pin and require software to clear 
the IRQ latch. Writing to ACK prior to leaving an interrupt service routine can also prevent spurious 
interrupts due to noise. Setting ACK does not affect subsequent transitions on the IRQ pin. A falling 
edge that occurs after writing to ACK latches another interrupt request. If the IRQ mask bit, IMASK, 
is clear, the CPU loads the program counter with the IRQ vector address.

The IRQ vector fetch or software clear and the return of the IRQ pin to a high level may occur in any order. 
The interrupt request remains pending as long as the IRQ pin is low. A reset will clear the IRQ latch and 
the MODE control bit, thereby clearing the interrupt even if the pin stays low.

Use the BIH or BIL instruction to read the logic level on the IRQ pin.

8.3.2  MODE = 0

If the MODE bit is clear, the IRQ pin is falling edge sensitive only. With MODE clear, an IRQ vector fetch 
or software clear immediately clears the IRQ latch.

The IRQF bit in INTSCR can be read to check for pending interrupts. The IRQF bit is not affected by 
IMASK, which makes it useful in applications where polling is preferred.

NOTE
When using the level-sensitive interrupt trigger, avoid false IRQ interrupts 
by masking interrupt requests in the interrupt routine.
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External Interrupt (IRQ)
8.4  Interrupts

The following IRQ source can generate interrupt requests:
• Interrupt flag (IRQF) — The IRQF bit is set when the IRQ pin is asserted based on the IRQ mode. 

The IRQ interrupt mask bit, IMASK, is used to enable or disable IRQ interrupt requests.

8.5  Low-Power Modes

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

8.5.1  Wait Mode

The IRQ module remains active in wait mode. Clearing IMASK in INTSCR enables IRQ interrupt requests 
to bring the MCU out of wait mode.

8.5.2  Stop Mode

The IRQ module remains active in stop mode. Clearing IMASK in INTSCR enables IRQ interrupt requests 
to bring the MCU out of stop mode.

8.6  IRQ Module During Break Interrupts

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 Chapter 13 System Integration Module (SIM).

To allow software to clear status bits during a break interrupt, write a 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 0 to BCFE. With BCFE cleared (its default state), 
software can read and write registers during the break state without affecting status 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 cleared. After the break, doing the 
second step clears the status bit.

8.7  I/O Signals

The IRQ module shares its pin with the keyboard interrupt, input/output ports, and timer interface 
modules.

NOTE
When the IRQ function is enabled in the CONFIG2 register, the BIH and BIL 
instructions can be used to read the logic level on the IRQ pin. If the IRQ 
function is disabled, these instructions will behave as if the IRQ pin is a 
logic 1, regardless of the actual level on the pin. Conversely, when the IRQ 
function is enabled, bit 2 of the port A data register will always read a 0.

When using the level-sensitive interrupt trigger, avoid false interrupts by 
masking interrupt requests in the interrupt routine. An internal pullup 
resistor to VDD is connected to the IRQ pin; this can be disabled by setting 
the IRQPUD bit in the CONFIG2 register ($001E).
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Registers
8.7.1  IRQ Input Pins (IRQ)

The IRQ pin provides a maskable external interrupt source. The IRQ pin contains an internal pullup 
device.

8.8  Registers

The IRQ status and control register (INTSCR) controls and monitors operation of the IRQ module. See 
Chapter 5 Configuration Register (CONFIG). 

The INTSCR has the following functions:
• Shows the state of the IRQ flag
• Clears the IRQ latch
• Masks the IRQ interrupt request
• Controls triggering sensitivity of the IRQ interrupt pin

IRQF — IRQ Flag
This read-only status bit is set when the IRQ interrupt is pending.

1 = IRQ interrupt pending
0 = IRQ interrupt not pending

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

IMASK — IRQ Interrupt Mask Bit
Writing a 1 to this read/write bit disables the IRQ interrupt request. 

1 = IRQ interrupt request disabled
0 = IRQ interrupt request enabled

MODE — IRQ Edge/Level Select Bit
This read/write bit controls the triggering sensitivity of the IRQ pin.

1 = IRQ interrupt request on falling edges and low levels
0 = IRQ interrupt request on falling edges only

Address: $001D

Bit 7 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 8-3. IRQ Status and Control Register (INTSCR)
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Oscillator Module Signals
11.3.4  RC Oscillator 

The RC oscillator circuit is designed for use with an external resistor (REXT) 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 REXT value must have a tolerance of 
1% or less to minimize its effect on the frequency.

In this configuration, the OSC2 pin can be left in the reset state as PTA4. Or, the OSC2EN bit in the port 
A pullup enable register can be set to enable the OSC2 output function on the pin. Enabling the OSC2 
output slightly increases the external RC oscillator frequency, fRCCLK.

 

Figure 11-3. RC Oscillator External Connections

11.4  Oscillator Module Signals

The following paragraphs describe the signals that are inputs to and outputs from the oscillator module.

11.4.1  Crystal Amplifier Input Pin (OSC1)

The OSC1 pin is either an input to the crystal oscillator amplifier, an input to the RC oscillator circuit, or 
an external clock source.

For the internal oscillator configuration, the OSC1 pin can assume other functions according to Table 1-3. 
Function Priority in Shared Pins.

MCU

REXT

SIMOSCEN

OSC1

EXTERNAL RC
OSCILLATOR 

EN
RCCLK

÷ 2

BUSCLKX2BUSCLKX4

TO SIMFROM SIM

VDD

PTA4
I/O 

1

0 PTA4

OSC2EN

PTA4/BUSCLKX4 (OSC2)

TO SIM

See Chapter 16 Electrical Specifications for component value requirements.

0

1

INTCLK

OSCRCOPT
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Reset and System Initialization
Figure 13-5. Sources of Internal Reset

13.4.2.1  Power-On Reset

When power is first applied to the MCU, the power-on reset module (POR) generates a pulse to indicate 
that power on has occurred. The SIM counter counts out 4096 BUSCLKX4 cycles. Sixty-four BUSCLKX4 
cycles later, the CPU and memories are released from reset to allow the reset vector sequence to occur.

At power on, the following events occur:
• A POR pulse is generated.
• The internal reset signal is asserted.
• The SIM enables the oscillator to drive BUSCLKX4.
• Internal clocks to the CPU and modules are held inactive for 4096 BUSCLKX4 cycles to allow 

stabilization of the oscillator.
• The POR bit of the SIM reset status register (SRSR) is set

See Figure 13-6.

 

Figure 13-6. POR Recovery

Table 13-2. Reset Recovery Timing

Reset Recovery Type Actual Number of Cycles

POR/LVI 4163 (4096 + 64 + 3)

All others 67 (64 + 3)

ILLEGAL ADDRESS RST

ILLEGAL OPCODE RST
COPRST

POR

LVI

INTERNAL RESET

PORRST

OSC1

BUSCLKX4

BUSCLKX2

RST

ADDRESS BUS

4096
CYCLES

32
CYCLES

32
CYCLES

$FFFE $FFFF
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Timer Interface Module (TIM)
14.4.4.1  Unbuffered PWM Signal Generation

Any output compare channel can generate unbuffered PWM pulses as described in 14.4.4 Pulse Width 
Modulation (PWM). The pulses are unbuffered because changing the pulse width requires writing the new 
pulse width value over the old value currently in the TIM channel registers.

An unsynchronized write to the TIM channel registers to change a pulse width value could cause incorrect 
operation for up to two PWM periods. For example, writing a new value before the counter reaches the 
old value but after the counter reaches the new value prevents any compare during that PWM period. 
Also, using a TIM overflow interrupt routine to 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 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
In PWM 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.

14.4.4.2  Buffered PWM Signal Generation

Channels 0 and 1 can be linked to form a buffered PWM channel whose output appears on the TCH0 pin. 
The TIM channel registers of the linked pair alternately control the pulse width of the output.

Setting the MS0B bit in TIM channel 0 status and control register (TSC0) links channel 0 and channel 1. 
The TIM channel 0 registers initially control the pulse width on the TCH0 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. TSC0 controls and monitors the buffered PWM function, and TIM 
channel 1 status and control register (TSC1) is unused. While the MS0B bit is set, the channel 1 pin, 
TCH1, is available as a general-purpose I/O pin.

NOTE
In buffered PWM signal generation, do not write new pulse width values to 
the currently active channel registers. User software should track the 
currently active channel to prevent writing a new value to the active 
channel. Writing to the active channel registers is the same as generating 
unbuffered PWM signals.
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Interrupts
14.4.4.3  PWM Initialization

To ensure correct operation when generating unbuffered or buffered PWM signals, use the following 
initialization procedure:

1. In the TIM status and control register (TSC):
a. Stop the TIM counter by setting the TIM stop bit, TSTOP.
b. Reset the TIM counter and prescaler by setting the TIM reset bit, TRST.

2. In the TIM counter modulo registers (TMODH:TMODL), write the value for the required PWM 
period.

3. In the TIM channel x registers (TCHxH:TCHxL), write the value for the required pulse width.
4. In TIM channel x status and control register (TSCx):

a. Write 0:1 (for unbuffered output compare or PWM signals) or 1:0 (for buffered output compare 
or PWM signals) to the mode select bits, MSxB:MSxA. See Table 14-3.

b. Write 1 to the toggle-on-overflow bit, TOVx.
c. Write 1:0 (polarity 1 — to clear output on compare) or 1:1 (polarity 0 — to set output on 

compare) to the edge/level select bits, ELSxB:ELSxA. The output action on compare must 
force the output to the complement of the pulse width level. See Table 14-3.

NOTE
In PWM 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 can also 
cause incorrect PWM signal generation when changing the PWM pulse 
width to a new, much larger value.

5. In the TIM status control register (TSC), clear the TIM stop bit, TSTOP.

Setting MS0B links channels 0 and 1 and configures them for buffered PWM operation. The TIM channel 
0 registers (TCH0H:TCH0L) initially control the buffered PWM output. TIM status control register 0 
(TSCR0) controls and monitors the PWM signal from the linked channels. MS0B takes priority over MS0A.

Clearing the toggle-on-overflow bit, TOVx, inhibits output toggles on TIM overflows. Subsequent output 
compares try to force the output to a state it is already in and have no effect. The result is a 0% duty cycle 
output.

Setting the channel x maximum duty cycle bit (CHxMAX) and setting the TOVx bit generates a 100% duty 
cycle output. See 14.9.4 TIM Channel Status and Control Registers.

14.5  Interrupts

The following TIM sources can generate interrupt requests:
• TIM overflow flag (TOF) — The TOF bit is set when the TIM counter reaches the modulo value 

programmed in the TIM counter modulo registers. The TIM overflow interrupt enable bit, TOIE, 
enables TIM overflow CPU interrupt requests. TOF and TOIE are in the TIM status and control 
register.

• TIM channel flags (CH1F:CH0F) — The CHxF bit is set when an input capture or output compare 
occurs on channel x. Channel x TIM CPU interrupt requests are controlled by the channel x 
interrupt enable bit, CHxIE. Channel x TIM CPU interrupt requests are enabled when CHxIE =1. 
CHxF and CHxIE are in the TIM channel x status and control register. 
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3-V Control Timing
16.11  3-V Control Timing

Figure 16-7. RST and IRQ Timing

Characteristic(1)

1. VDD = 2.7 to 3.3 Vdc, VSS = 0 Vdc, TA = TL to TH; timing shown with respect to 20% VDD and 70% VDD, unless otherwise 
noted.

Symbol Min Max Unit

Internal operating frequency fOP (fBus) — 4 MHz

Internal clock period (1/fOP) tcyc 250 — ns

RST input pulse width low tRL 200 — ns

IRQ interrupt pulse width low (edge-triggered) tILIH 200 — ns

IRQ interrupt pulse period tILIL Note(2)

2. The minimum period is the number of cycles it takes to execute the interrupt service routine plus 1 tcyc.

— tcyc

RST

IRQ

tRL

tILIH

tILIL
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Electrical Specifications
16.12  3-V Oscillator Characteristics

 
Figure 16-8. RC versus Frequency (3 Volts @ 25•C)

Characteristic Symbol Min Typ Max Unit

Internal oscillator frequency(1)

1. Bus frequency, fOP, is oscillator frequency divided by 4.

fINTCLK — 12.8 — MHz

Deviation from trimmed Internal oscillator (2)(3)

12.8 MHz, fixed voltage, fixed temp
12.8 MHz, VDD ± 10%, 0 to 70°C
12.8 MHz, VDD ± 10%, –40 to 125°C

2. Deviation values assumes trimming @25•C and midpoint of voltage range.
3. Values are based on characterization results, not tested in production.

ACCINT
—
—
—

± 0.4
± 2
—

—
—
± 5

%

Crystal frequency, XTALCLK(1) fOSCXCLK 1 — 16 MHz

External RC oscillator frequency, RCCLK (1) fRCCLK 2 — 10 MHz

External clock reference frequency(1) (4)

4. No more than 10% duty cycle deviation from 50%

fOSCXCLK dc — 16 MHz

Crystal load capacitance(5)

5. Consult crystal vendor data sheet

CL — 20 — pF

Crystal fixed capacitance(3) C1 — 2 x CL — —

Crystal tuning capacitance(3) C2 — 2 x CL — —

Feedback bias resistor RB 0.5 1 10  MΩ

RC oscillator external resistor REXT See Figure 16-8 —

Crystal series damping resistor
fOSCXCLK = 1 MHz
fOSCXCLK = 4 MHz
fOSCXCLK = > 8 MHz

RS
—
—
—

10
5
0

—
—
—

kΩ
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C
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3 V 25°C
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Analog-to-Digital Converter Characteristics
16.14  Analog-to-Digital Converter Characteristics

Characteristic Symbol Min Max Unit Comments

Supply voltage VDDAD
2.7

(VDD min)
5.5

(VDD max) V —

Input voltages VADIN VSS VDD V —

Resolution 
(1 LSB)

RES 10.5 21.5 mV —

Absolute accuracy
(Total unadjusted error)

ETUE — ± 1.5 LSB Includes quantization

ADC internal clock fADIC 0.5 1.048 MHz
tADIC = 1/fADIC,

tested only at 1 MHz

Conversion range VAIN VSS VDD V —

Power-up time tADPU 16 — tADIC cycles tADIC = 1/fADIC

Conversion time tADC 16 17 tADIC cycles tADIC = 1/fADIC

Sample time(1)

1. Source impedances greater than 10 kΩ adversely affect internal RC charging time during input sampling.

tADS 5 — tADIC cycles tADIC = 1/fADIC

Zero input reading(2)

2. Zero-input/full-scale reading requires sufficient decoupling measures for accurate conversions.

ZADI 00 01 Hex VIN = VSS

Full-scale reading(3) FADI FE FF Hex VIN = VDD

Input capacitance CADI —  8 pF Not tested

Input leakage(3)

3. The external system error caused by input leakage current is approximately equal to the product of R source and input 
current.

IIL — ± 1 μA —

ADC supply current
VDD = 3 V
VDD = 5 V

IADAD Typical = 0.45
Typical = 0.65

mA
mA

Enabled
Enabled
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Chapter 17 
Ordering Information and Mechanical Specifications

17.1  Introduction

This section contains order numbers for the MC68HC908QY1, MC68HC908QY2, MC68HC908QY4, 
MC68HC908QT1, MC68HC908QT2, and MC69HC908QT4. Dimensions are given for:

• 8-pin plastic dual in-line package (PDIP)
• 8-pin small outline integrated circuit (SOIC) package
• 8-pin dual flat no lead (DFN) package
• 16-pin PDIP
• 16-pin SOIC
• 16-pin thin shrink small outline package (TSSOP)

17.2  MC Order Numbers

 

Figure 17-1. Device Numbering System

17.3  Package Dimensions

Refer to the following pages for detailed package dimensions.

Table 17-1. MC Order Numbers

MC Order Number ADC FLASH Memory Package

MC908QY1 — 1536 bytes 16-pins
PDIP, SOIC,
and TSSOP

MC908QY2 Yes 1536 bytes

MC908QY4 Yes 4096 bytes

MC908QT1 — 1536 bytes 8-pins
PDIP, SOIC,

and DFN
MC908QT2 Yes 1536 bytes

MC908QT4 Yes 4096 bytes

Temperature and package designators:
C = –40•C to +85•C
V = –40•C to +105•C 
M = –40•C to +125•C
P = Plastic dual in-line package (PDIP)
DW = Small outline integrated circuit package (SOIC)
DT = Thin shrink small outline package (TSSOP)
FQ = Dual flat no lead (DFN)

M C 9 0 8 Q Y 1 X X X E

FAMILY PACKAGE DESIGNATOR

TEMPERATURE RANGE

Pb FREE
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