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Analog-to-Digital Converter (ADC)

AIEN — ADC Interrupt Enable Bit
When this bit is set, an interrupt is generated at the end of an ADC conversion. The interrupt signal is
cleared when ADR is read or ADSCR is written. Reset clears the AIEN bit.
1 = ADC interrupt enabled
0 = ADC interrupt disabled

ADCO — ADC Continuous Conversion Bit
When set, the ADC will convert samples continuously and update ADR at the end of each conversion.
Only one conversion is allowed when this bit is cleared. Reset clears the ADCO bit.
1 = Continuous ADC conversion
0 = One ADC conversion

CH[4:0] — ADC Channel Select Bits
CH4, CH3, CH2, CH1, and CHO form a 5-bit field which is used to select one of the four ADC channels.
The five select bits are detailed in Table 3-1. Care should be taken when using a port pin as both an
analog and a digital input simultaneously to prevent switching noise from corrupting the analog signal.
The ADC subsystem is turned off when the channel select bits are all set to 1. This feature allows for
reduced power consumption for the MCU when the ADC is not used. Reset sets all of these bits to 1.

NOTE
Recovery from the disabled state requires one conversion cycle to stabilize.

Table 3-1. MUX Channel Select

CH4 CH3 CH2 CH1 CHO Ck?al?liel Input Select
0 0 0 0 0 ADCO PTAO
0 0 0 0 1 ADC1 PTAl1
0 0 0 1 0 ADC2 PTA4
0 0 0 1 1 ADC3 PTAS
0 0 1 0 0 —
\ { 2 \ \ — Unused®
1 1 0 1 0 —
1 1 0 1 1 — Reserved
1 1 1 0 0 — Unused
1 1 1 0 1 — Vppa?
1 1 1 0 — Vgsa®
1 1 1 1 1 — ADC power off

1. If any unused channels are selected, the resulting ADC conversion will be
unknown.

2. The voltage levels supplied from internal reference nodes, as specified in the
table, are used to verify the operation of the ADC converter both in produc-
tion test and for user applications.
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Auto Wakeup Module (AWU)

COPRS (FROM CONFIG1)

Vop
AUTOWUGEN TO PTA READ, BIT 6
_ 9
LSHORT\&:% S T
INT RC 0SC OVERFLOW } . :>—>AWUIREQ
R |

EN 32 kHz CLK

RST TO KBI INTERRUPT LOGIC (SEE
Figure 9-2. Keyboard Interrupt
Block Diagram)

CLRLOGIC

CLEAR RESETD
ACKK
(CGMXCLK)
CLK
BUSCLKX4 RST
ISTOP —:

AWUIE

Figure 4-1. Auto Wakeup Interrupt Request Generation Logic

RESET

RESET

The auto wakeup RC oscillator is highly dependent on operating voltage and temperature. This feature is
not recommended for use as a time-keeping function.

The wakeup request is latched to allow the interrupt source identification. The latched value, AWUL, can
be read directly from the bit 6 position of PTA data register. This is a read-only bit which is occupying an
empty bit position on PTA. No PTA associated registers, such as PTAG6 data, PTA6 direction, and PTA6
pullup exist for this bit. The latch can be cleared by writing to the ACKK bit in the KBSCR register. Reset
also clears the latch. AWUIE bit in KBI interrupt enable register (see Figure 4-1) has no effect on AWUL
reading.

The AWU oscillator and counters are inactive in normal operating mode and become active only upon
entering stop mode.

4.4 Wait Mode

The AWU module remains inactive in wait mode.

4.5 Stop Mode

When the AWU module is enabled (AWUIE = 1 in the keyboard interrupt enable register) it is activated
automatically upon entering stop mode. Clearing the IMASKK bit in the keyboard status and control
register enables keyboard interrupt requests to bring the MCU out of stop mode. The AWU counters start
from ‘0’ each time stop mode is entered.
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Auto Wakeup Module (AWU)

Bits 7-4 — Not used
These read-only bits always read as 0s.

KEYF — Keyboard Flag Bit

This read-only bit is set when a keyboard interrupt is pending on port A or auto wakeup. Reset clears
the KEYF bit.

1 = Keyboard/auto wakeup interrupt pending
0 = No keyboard/auto wakeup interrupt pending

ACKK — Keyboard Acknowledge Bit
Writing a 1 to this write-only bit clears the keyboard/auto wakeup interrupt request on port A and auto
wakeup logic. ACKK always reads as 0.Reset clears ACKK.
IMASKK— Keyboard Interrupt Mask Bit
Writing a 1 to this read/write bit prevents the output of the keyboard interrupt mask from generating
interrupt requests on port A or auto wakeup. Reset clears the IMASKK bit.
1 = Keyboard/auto wakeup interrupt requests masked
0 = Keyboard/auto wakeup interrupt requests not masked

NOTE
MODEK is not used in conjuction with the auto wakeup feature. To see a
description of this bit, see 9.7.1 Keyboard Status and Control Register.
4.6.3 Keyboard Interrupt Enable Register

The keyboard interrupt enable register (KBIER) enables or disables the auto wakeup to operate as a
keyboard/auto wakeup interrupt input.

Address: $001B

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0
. AWUIE KBIE5 KBIE4 KBIE3 KBIE2 KBIE1 KBIEQ
Write:
Reset: 0 0 0 0 0 0 0 0

|:| = Unimplemented

Figure 4-4. Keyboard Interrupt Enable Register (KBIER)

AWUIE — Auto Wakeup Interrupt Enable Bit

This read/write bit enables the auto wakeup interrupt input to latch interrupt requests. Reset clears
AWUIE.

1 = Auto wakeup enabled as interrupt input
0 = Auto wakeup not enabled as interrupt input

NOTE
KBIE5—KBIEO bits are not used in conjuction with the auto wakeup feature.
To see a description of these bits, see 9.7.2 Keyboard Interrupt Enable
Register.
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Central Processor Unit (CPU)

7.3.5 Condition Code Register

The 8-bit condition code register contains the interrupt mask and five flags that indicate the results of the
instruction just executed. Bits 6 and 5 are set permanently to 1. The following paragraphs describe the
functions of the condition code register.

Bit 7 6 5 4 3 2 1 Bit 0
Read:
] v 1 1 H I N Z C
Write:
Reset: X 1 1 X 1 X X X

X = Indeterminate

Figure 7-6. Condition Code Register (CCR)

V — Overflow Flag
The CPU sets the overflow flag when a two's complement overflow occurs. The signed branch
instructions BGT, BGE, BLE, and BLT use the overflow flag.
1 = Overflow
0 = No overflow

H — Half-Carry Flag
The CPU sets the half-carry flag when a carry occurs between accumulator bits 3 and 4 during an
add-without-carry (ADD) or add-with-carry (ADC) operation. The half-carry flag is required for
binary-coded decimal (BCD) arithmetic operations. The DAA instruction uses the states of the H and
C flags to determine the appropriate correction factor.
1 = Carry between bits 3 and 4
0 = No carry between bits 3 and 4

| — Interrupt Mask
When the interrupt mask is set, all maskable CPU interrupts are disabled. CPU interrupts are enabled
when the interrupt mask is cleared. When a CPU interrupt occurs, the interrupt mask is set

automatically after the CPU registers are saved on the stack, but before the interrupt vector is fetched.
1 = Interrupts disabled

0 = Interrupts enabled

NOTE
To maintain M6805 Family compatibility, the upper byte of the index
register (H) is not stacked automatically. If the interrupt service routine
modifies H, then the user must stack and unstack H using the PSHH and
PULH instructions.

After the | bit is cleared, the highest-priority interrupt request is serviced first.

A return-from-interrupt (RTI) instruction pulls the CPU registers from the stack and restores the
interrupt mask from the stack. After any reset, the interrupt mask is set and can be cleared only by the
clear interrupt mask software instruction (CLI).

N — Negative Flag

The CPU sets the negative flag when an arithmetic operation, logic operation, or data manipulation
produces a negative result, setting bit 7 of the result.

1 = Negative result

0 = Non-negative result
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Central Processor Unit (CPU)

Table 7-1. Instruction Set Summary (Sheet 3 of 6)

Effect @ ) T m
Source ; - on CCR g 2 8 |0
Form Operation Description T2 g.g 3 ] g
<= o o |O
CLI Clear Interrupt Mask <0 —-10|—-|- INH 9A 2
CLR opr M « $00 DIR 3F |dd 3
CLRA A « $00 INH 4F 1
CLRX X « $00 INH 5F 1
CLRH Clear H <« $00 —-—=]0]1 INH 8C 1
CLR opr,X M <« $00 IX1 6F |ff 3
CLR X M « $00 IX 7F 2
CLR opr,SP M « $00 SP1 9E6F |ff 4
CMP #opr IMM Al [ii 2
CMP opr DIR B1 |dd 3
CMP opr EXT Cl (hhil | 4
CMP opr,X . X2 D1 |eeff | 4
CMP opr.X Compare A with M (A) = (M) -—11|? IX1 E1 |f 3
CMP X IX F1 2
CMP opr,SP SP1 9EEL1 |ff 4
CMP opr,SP SP2 9ED1|eeff | 5
COM opr M « (M) = $FF — (M) DIR 33 |dd 4
COMA A « (A) = $FF — (M) INH 43 1
COMX , X « (X) = $FF — (M) N INH 53 1
COM opr,X Complement (One’'s Complement) M < (M) = $FF — (M) Tt IX1 63 |ff 1
COM ,X M « (M) = $FF — (M) IX 73 3
COM opr,SP M « (M) = $FF — (M) SP1 9EG63 |ff 5
CPHX #opr N . . IMM 65 |[iiii+l | 3
CPHX opr Compare H:X with M (H:X) = (M:M + 1) —|—-{t]? DIR 75 |dd 1
CPX #opr IMM A3 i 2
CPX opr DIR B3 |dd 3
CPX opr EXT C3 |hhil | 4
CPX X . IX2 D3 |eeff | 4
CPX opr,X Compare X with M X) = (M) —|—-11]2 IX1 E3 |ff 3
CPX opr,X IX F3 2
CPX opr,SP SP1 9EES3 |ff 4
CPX opr,SP SP2 9ED3 |eeff | 5
DAA Decimal Adjust A (A)1o =]t INH 72 2
A—A)-lorM«—M)—1lorX« (X)—1 5
DBNZ opr,rel PC « (PC) + 3 +rel ? (result) # 0 DIR 3B |ddrr 3
DBNZA rel PC « (PC) + 2 + rel ? (result) = 0 INH 4B |rr 3
DBNZX rel Decrement and Branch if Not Zero PC « (PC) + 2 +rel ? (result) = 0 —---1- INH 5B |rr 5
DBNZ opr,X,rel PC « (PC) + 3 +rel ? (result) # 0 X1 6B |ffrr 2
DBNZ X,rel PC « (PC) + 2 + rel ? (result) # 0 IX 7B |rr 6
DBNZ opr,SPrel PC « (PC) + 4 +rel ? (result) = 0 SP1 9E6B |ff rr
DEC opr M« M)-1 DIR 3A |dd 4
DECA A—(A)-1 INH 4A 1
DECX X« (X)-1 INH 5A 1
DEC opr,X Decrement M« (M) -1 171 xa 6A |ff 4
DEC ,X M« (M)—-1 IX 7A 3
DEC opr,SP M« (M)—-1 SP1 9EBA |ff 5
- A« (H:A)/(X)
DIV Divide H < Remainder —-|=-]-1* INH 52 7
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—ADM) -1t IX1 Es |ff 3
EOR ,X IX F8 2
EOR opr,SP SP1 9EES |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 XeX)+1 INH 5C 1
INC opr,X Increment M < (M) + 1 171 T xa 6C |ff 4
INC ,X M« (M) +1 IX 7C 3
INC opr,SP M« (M)+1 SP1 9E6C |ff 5
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Keyboard Interrupt Module (KBI)

To determine the logic level on a keyboard interrupt pin, use the data direction register to configure the
pin as an input and then read the data register.

NOTE
Setting a keyboard interrupt enable bit (KBIEXx) forces the corresponding
keyboard interrupt pin to be an input, overriding the data direction register.
However, the data direction register bit must be a 0 for software to read the

pin.

9.3.2 Keyboard Initialization

When a keyboard interrupt pin is enabled, it takes time for the internal pullup to reach a logic 1. Therefore
a false interrupt can occur as soon as the pin is enabled.

To prevent a false interrupt on keyboard initialization:
1. Mask keyboard interrupts by setting the IMASKK bit in the keyboard status and control register.
2. Enable the KBI pins by setting the appropriate KBIEX bits in the keyboard interrupt enable register.
3. Write to the ACKK bit in the keyboard status and control register to clear any false interrupts.
4. Clear the IMASKK bit.

An interrupt signal on an edge-triggered pin can be acknowledged immediately after enabling the pin. An
interrupt signal on an edge- and level-triggered interrupt pin must be acknowledged after a delay that
depends on the external load.

Another way to avoid a false interrupt:

1. Configure the keyboard pins as outputs by setting the appropriate DDRA bits in the data direction
register A.

2. Write 1s to the appropriate port A data register bits.
3. Enable the KBI pins by setting the appropriate KBIEX bits in the keyboard interrupt enable register.

9.4 Wait Mode

The keyboard module remains active in wait mode. Clearing the IMASKK bit in the keyboard status and
control register enables keyboard interrupt requests to bring the MCU out of wait mode.

9.5 Stop Mode

The keyboard module remains active in stop mode. Clearing the IMASKK bit in the keyboard status and
control register enables keyboard interrupt requests to bring the MCU out of stop mode.

9.6 Keyboard Module During Break Interrupts

The system integration module (SIM) controls whether the keyboard interrupt latch 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.

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

MC68HC908QY/QT Family Data Sheet, Rev. 6
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Low-Voltage Inhibit (LVI)

Vtripe- Setting the LVI enable in stop mode bit, LVISTOP, enables the LVI to operate in stop mode.
Setting the LVI 5-V or 3-V trip point bit, LVISOR3, enables the trip point voltage, Vtgpg, to be configured
for 5-V operation. Clearing the LVISOR3 bit enables the trip point voltage, V1r pg, to be configured for 3-V
operation. The actual trip thresholds are specified in 16.5 5-V DC Electrical Characteristics and 16.9 3-V
DC Electrical Characteristics.

NOTE
After a power-on reset, the LVI's default mode of operation is 3 volts. If a
5-V system is used, the user must set the LVI5SOR3 bit to raise the trip point
to 5-V operation.

If the user requires 5-V mode and sets the LVI5SOR3 bit after power-on reset
while the Vpp supply is not above the Vg pr for 5-V mode, the
microcontroller unit (MCU) will immediately go into reset. The next time the
LVI releases the reset, the supply will be above the V1g,pgr for 5-V mode.

Once an LVI reset occurs, the MCU remains in reset until Vpp rises above a voltage, Vtr;pr, Which
causes the MCU to exit reset. See Chapter 13 System Integration Module (SIM) for the reset recovery
sequence.

The output of the comparator controls the state of the LVIOUT flag in the LVI status register (LVISR) and
can be used for polling LVI operation when the LVI reset is disabled.

10.3.1 Polled LVI Operation

In applications that can operate at Vpp levels below the Vg pg level, software can monitor Vpp by polling
the LVIOUT bit. In the configuration register, the LVIPWRD bit must be cleared to enable the LVI module,
and the LVIRSTD bit must be at set to disable LVI resets.

10.3.2 Forced Reset Operation

In applications that require Vpp to remain above the V1g,pg level, enabling LVI resets allows the LVI
module to reset the MCU when Vp falls below the Vg pg level. In the configuration register, the
LVIPWRD and LVIRSTD bits must be cleared to enable the LVI module and to enable LVI resets.

10.3.3 Voltage Hysteresis Protection

Once the LVI has triggered (by having Vpp fall below V1rpg), the LVI will maintain a reset condition until
Vpp rises above the rising trip point voltage, Vtr;pr- This prevents a condition in which the MCU is
continually entering and exiting reset if Vpp is approximately equal to V1gpe- V1ripr IS greater than
V1ripe DY the hysteresis voltage, Vyys.

10.3.4 LVI Trip Selection

The LVI50R3 bit in the configuration register selects whether the LVI is configured for 5-V or 3-V
protection.

NOTE
The microcontroller is guaranteed to operate at a minimum supply voltage.
The trip point (V1ripg [5 V] of V1ripr [3 V]) may be lower than this.
See 16.5 5-V DC Electrical Characteristics and 16.9 3-V DC Electrical
Characteristics for the actual trip point voltages.
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Low-Voltage Inhibit (LVI)
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Low-Power Modes

A module that is active during wait mode can wake up the CPU with an interrupt if the interrupt is enabled.
Stacking for the interrupt begins one cycle after the WAIT instruction during which the interrupt occurred.
In wait mode, the CPU clocks are inactive. Refer to the wait mode subsection of each module to see if the
module is active or inactive in wait mode. Some modules can be programmed to be active in wait mode.

Wait mode can also be exited by a reset (or break in emulation mode). A break interrupt during wait mode
sets the SIM break stop/wait bit, SBSW, in the break status register (BSR). If the COP disable bit, COPD,
in the configuration register is 0, then the computer operating properly module (COP) is enabled and
remains active in wait mode.

Figure 13-15 and Figure 13-16 show the timing for wait recovery.

ADDRESS BUS $6E0B \ sseoc ) soorF ) sooFE ) sooFD ) soorc )
DATABUS  $A6 | $A6 ) A6 | sot ) soB ) S6E ) X X:
EXITSTOPWAIT |

NOTE: EXITSTOPWAIT = RST pin OR CPU interrupt OR break interrupt

Figure 13-15. Wait Recovery from Interrupt

32 3
CYCLES |  CYCLES
( E—
ADDRESS BUS $6E0B W/ W ! RSTVCTH | RSTvCTL )
) ) )
| |

L

DATABUS $A6 | $A6 J $A6 X:,i E) X ? U X X X:
| T
m \_/) (ﬁ] ) ) ‘
\ |
suseoe [ L[ L] L] L L JuuuyUy

Figure 13-16. Wait Recovery from Internal Reset

13.7.2 Stop Mode

In stop mode, the SIM counter is reset and the system clocks are disabled. An interrupt request from a
module can cause an exit from stop mode. Stacking for interrupts begins after the selected stop recovery
time has elapsed. Reset or break also causes an exit from stop mode.

The SIM disables the oscillator signals (BUSCLKX2 and BUSCLKX4) in stop mode, stopping the CPU
and peripherals. Stop recovery time is selectable using the SSREC bit in the configuration register 1
(CONFIG). If SSREC is set, stop recovery is reduced from the normal delay of 4096 BUSCLKX4 cycles
down to 32. This is ideal for the internal oscillator, RC oscillator, and external oscillator options which do
not require long start-up times from stop mode.

NOTE
External crystal applications should use the full stop recovery time by
clearing the SSREC bit.
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Input/Output Registers

When ELSxB:A = 00, this read/write bit selects the initial output level of the TCHx pin (see Table 14-3).
Reset clears the MSxA bit.

1 = Initial output level low

0 = Initial output level high

NOTE
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).

Table 14-3. Mode, Edge, and Level Selection

MSxB MSxA ELSxB ELSxA Mode Configuration

0 0 Pin under port control; initial output level high
Output preset

X
o

Pin under port control; initial output level low

Capture on rising edge only

Input capture Capture on falling edge only

Capture on rising or falling edge

Software compare only

Output compare Toggle output on compare
or PWM Clear output on compare

Set output on compare

Buffered output Toggle output on compare

compare or Clear output on compare
buffered PWM

Rr|lRr|lRr|lOo|lO|Oo|lo|o|Oo|oO| X
X|X|X|Rr|Rr|[R|R|lO|O|O]| K
R|lRr|lO|R|R|O|O|rR|R|O|O
Rr|lOo|lRr|R|O|R|O|R|O|R|O

Set output on compare

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 an I/O port, and pin TCHx is
available as a general-purpose I/O pin. Table 14-3 shows how ELSxB and ELSxA work. Reset clears
the ELSxB and ELSXA bits.

NOTE
After initially enabling a TIM channel register for input capture operation
and selecting the edge sensitivity, clear CHXF to ignore any erroneous
edge detection flags.

TOVx — Toggle-On-Overflow Bit
When channel x is an output compare channel, this read/write bit controls the behavior of the channel
x output when the TIM counter overflows. When channel x is an input capture channel, TOVx has no
effect Reset clears the TOVx bit.
1 = Channel x pin toggles on TIM counter overflow.
0 = Channel x pin does not toggle on TIM counter overflow.

NOTE
When TOVx is set, a TIM counter overflow takes precedence over a
channel x output compare if both occur at the same time.
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Development Support

P P
PTAO/ADO/TCHO/KBIO <—3
CLOCK
PTA1/AD1/TCH1/KBI1 <€—» <‘,:> GENERATOR
PTA2RQIKBI2TCLK — > _ | < <\I:> (OSCILLATOR)
[
PTA3/RSTKBI3<—> & | &
PTA4/OSC2/AD2/KBI4<—3] <\,:‘r> SYSTEM INTEGRATION
PTA5/0SC1/AD3/KBI5<—>| MODULE
(— MB8HC08 CPU
SINGLE INTERRUPT
PTBO<—>| @ MODULE
PTB1 <«—>
PTB2 <>
PTR3<—>| m | @ © BREAK
PTB4<—»| & | S MODULE
PTB5<—>|
PTB6<—> - N <,|:‘I> POWER-ON RESET
PTB7 <—> j E MODULE
MC68HC908QY4 AND MC68HCI08QT4 <,E> KEYBOARD INTERRUPT
8-BIT ADC @ 4096 BYTES MODULE
MC68HC908QY2, MC68HCI08QY1,
MC68HC08QT2, AND MC68HC908QT1:
1536 BYTES <‘,:‘> ‘Gﬁc')TDL'ﬁ"EER
128 BYTES RAM @ USER FLASH
&y Sou
~ MODULE
l«— Vpp
POWER SUPPLY @ MONITOR ROM
- Vss

RST, IRQ: Pins have internal (about 30K Ohms) pull up

PTAJ0:5]: High current sink and source capability

PTAJ0:5]: Pins have programmable keyboard interrupt and pull up
PTBI0:7]: Not available on 8-pin devices — MC68HC908QT1, MC68HC908QT2, and MC68HC908QT4 (see note in

12.1 Introduction)

ADC: Not available on the MC68HC908QY1 and MC68HC908QT1

¢

Figure 15-1. Block Diagram Highlighting BRK and MON Blocks

ADDRESS BUSJ[15:0]

ADDRESS BUS[15:8]

Q

BREAK ADDRESS REGISTER HIGH

8-BIT COMPARATOR

CONTROL

8-BIT COMPARATOR

> BKPT (TO SIM)

BREAK ADDRESS REGISTER LOW

iT

ADDRESS BUS[7:0]

Figure 15-2. Break Module Block Diagram
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Break Module (BRK)

When the internal address bus matches the value written in the break address registers or when software
writes a 1 to the BRKA bit in the break status and control register, the CPU starts a break interrupt by:

» Loading the instruction register with the SWI instruction

» Loading the program counter with $FFFC and $FFFD ($FEFC and $FEFD in monitor mode)

The break interrupt timing is:
» When a break address is placed at the address of the instruction opcode, the instruction is not
executed until after completion of the break interrupt routine.
When abreak address is placed at an address of an instruction operand, the instruction is executed
before the break interrupt.

* When software writes a 1 to the BRKA bit, the break interrupt occurs just before the next instruction
is executed.

By updating a break address and clearing the BRKA bit in a break interrupt routine, a break interrupt can
be generated continuously.

CAUTION
A break address should be placed at the address of the instruction opcode.
When software does not change the break address and clears the BRKA
bit in the first break interrupt routine, the next break interrupt will not be
generated after exiting the interrupt routine even when the internal address
bus matches the value written in the break address registers.

15.2.1.1 Flag Protection During Break Interrupts

The system integration module (SIM) controls whether or not module status bits 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 13.8.2 Break Flag Control Register and the Break Interrupts subsection
for each module.

15.2.1.2 TIM During Break Interrupts

A break interrupt stops the timer counter.

15.2.1.3 COP During Break Interrupts

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

15.2.2 Break Module Registers

These registers control and monitor operation of the break module:
» Break status and control register (BRKSCR)
» Break address register high (BRKH)
» Break address register low (BRKL)
» Break status register (BSR)
» Break flag control register (BFCR)

MC68HC908QY/QT Family Data Sheet, Rev. 6
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Electrical Specifications

16.8 5-V Oscillator Characteristics

Characteristic Symbol Min Typ Max Unit
Internal oscillator frequency(? finToLi — 12.8 — MHz
Deviation from trimmed Internal oscillator A
12.8 MHz, fixed voltage, fixed temp — +0.4 — o
12.8 MHz, Vpp + 10%, 0 to 70°C ACCin — +2 — &
12.8 MHz, Vpp + 10%, —40 to 125°C — — +5
Crystal frequency, XTALCLK®) foscxeLk 1 — 24 MHz
External RC oscillator frequency, RCCLK® freoLk 2 — 12 MHz
External clock reference frequency(® () foscxcLk dc — 32 MHz
Crystal load capacitance(® CL — 20 — pF
Crystal fixed capacitance® C1 — 2xCy — —
Crystal tuning capacitance(®) C2 — 2xCp — —
Feedback bias resistor Rpg 0.5 1 10 MQ
RC oscillator external resistor Rext See Figure 16-4 —
Crystal series damping resistor
f =1MHz _ —
OSCXCLK - R 20 KO
foscxcLk =4 MHz — 10 —
foscxcLk = > 8 MHz — 0 _
1. Bus frequency, fop, is oscillator frequency divided by 4.
2. Deviation values assumes trimming @25<C and midpoint of voltage range.
3. Values are based on characterization results, not tested in production.
4. No more than 10% duty cycle deviation from 50%.
5. Consult crystal vendor data sheet.
14
5V25°C
12 1
T 101
I
=
fe
2
2 °
e
L
£ 4]
2 \
0 ‘ ‘ ‘ ‘
0 10 20 30 40 50 60
Reqr Q)

Figure 16-4. RC versus Frequency (5 Volts @ 25-C)
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Electrical Specifications

16.12 3-V Oscillator Characteristics

Characteristic Symbol Min Typ Max Unit
Internal oscillator frequency(? finTeLk — 12.8 — MHz
Deviation from trimmed Internal oscillator A
12.8 MHz, fixed voltage, fixed temp — +0.4 — o
12.8 MHz, Vpp + 10%, 0 to 70°C ACCin — +2 — &
12.8 MHz, Vpp + 10%, —40 to 125°C — — +5
Crystal frequency, XTALCLK®) foscxeLk 1 — 16 MHz
External RC oscillator frequency, RCCLK @) frecLk 2 — 10 MHz
External clock reference frequency(® () foscxcLk dc — 16 MHz
Crystal load capacitance(® CL — 20 — pF
Crystal fixed capacitance® C1 — 2xCy — —
Crystal tuning capacitance(®) C2 — 2xCp — —
Feedback bias resistor Rpg 0.5 1 10 MQ
RC oscillator external resistor Rext See Figure 16-8 —
Crystal series damping resistor
f =1MHz _ —
OSCXCLK - R 10 KO
foscxcik =4 MHz — 5 _
foscxcLk = > 8 MHz — 0 —
1. Bus frequency, fop, is oscillator frequency divided by 4.
2. Deviation values assumes trimming @25+C and midpoint of voltage range.
3. Values are based on characterization results, not tested in production.
4. No more than 10% duty cycle deviation from 50%
5. Consult crystal vendor data sheet
©°
3V25°C
10 .\
-
I
S 84
~
-8
>|_z
2
g 9]
2
o
L
o
TR
O
@
2 i
0 ; ; ; ;
0 10 20 30 40 50 60
Rexr (kQ)

Figure 16-8. RC versus Frequency (3 Volts @ 25+C)
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Electrical Specifications

16.15 Timer Interface Module Characteristics

Characteristic Symbol Min Max Unit
Timer input capture pulse width trp, tr 2 — teye
Timer input capture period tr Note® — teye
Timer input clock pulse width trew tren toye t5 — ns

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

-< trirL >
tTH — "7
INPUT CAPTURE
RISING EDGE
< e >
tr, — -~
INPUT CAPTURE
FALLING EDGE
- trirL
try — }4— tr, —»{ l—
INPUT CAPTURE
BOTH EDGES
treH —| -~
TCLK
troL— -

Figure 16-11. Timer Input Timing
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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

e 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

Table 17-1. MC Order Numbers

MC Order Number ADC FLASH Memory Package
MC908QY1 _ 1536 bytes 16-pins
MC908QY?2 Yes 1536 bytes PDIP, SOIC,
MC908QY4 Yes 4096 bytes and TSSOP
MC908QT1 — 1536 bytes 8-pins
MC908QT2 Yes 1536 bytes PDIP, SOIC,
MC908QT4 Yes 4096 bytes and DFN

Temperature and package designators:
C =—-40-Cto +85-C
V = —-40-C to +105C
M = —40C to +125C
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)

MC908QY1XXXE

T o porree
FAMILY <«— PACKAGE DESIGNATOR

TEMPERATURE RANGE

Figure 17-1. Device Numbering System

17.3 Package Dimensions

Refer to the following pages for detailed package dimensions.

MC68HC908QY/QT Family Data Sheet, Rev. 6

Freescale Semiconductor

165



4\
freescale DICTIONARY o AGE. 1452
T IR B S T | DO NOT SCALE THIS DRAWING | REV: A
3.5
34
DETAIL M___ |]o.1]c[A[B] EXPOSED DIE
PIN | INDEX 1 4 ATTACH PAD
J U U
N
3.05 ‘
2.95 ./ %zg
[[0.1]c[A[B| - - - - :
[]o.1]c[A[B|
|

D ()

8X O.S_f

|

SEATING PLANE

[ [
R
|0 Bl VIEW M—M
// 10.1|C
1.0 1.00
0.8 0.75
‘ —t-—t—t—--—-- , ——t—f——— _
] f |I
o.osJ | (039
0.00 - (0.8)—
DETAIL G

TITLE: THERMALLY ENHANCED DUAL
FLAT NO LEAD PACKAGE (DFN)
8 TERMINAL, 0.8 PITCH (4 X 4 X 1)

CASE NUMBER: 1452-01

STANDARD: NON—JEDEC

PACKAGE CODE:

6165 SHEET: 2 OF 5




4\
© FREESCALE SEMIC({D{Cﬁeng%%!gSe{S RESERVED. D I CT I ONARY P A G E' 1 4 5 2
VEDRISRIEOCNTSL YA RFER OKEAN CTgNET RDOOLCLUEMDE NETX CCEOPNTT RV?HLE NR ESPTOASMIPTEODR Y"vC()PNRTIRNOTLELDED D O N O T S C A |_ E T H I S D R A W I N G R E V : A
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14. 5M-1994.

3. THE COMPLETE JEDEC DESIGNATOR FOR THIS PACKAGE IS: HP-VFDFP-N.
COPLANARITY APPLIES TO LEADS AND DIE ATTACH PAD.
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