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Figure 2-1. Memory Map

Note 1.

Attempts to execute code from addresses in this
range will generate an illegal address reset.

UNIMPLEMENTED
51712 BYTES

FLASH MEMORY
1536 BYTES

MC68HLC908QT1, MC68HLC908QT2,
MC68HLC908QY1, and MC68HLC908QY2
Memory Map

MC68HLC908QY/QT Family Data Sheet, Rev. 3

$°$°° IO REGISTERS
$003F 64 BYTES
$°$4° RESERVED(")
$007F 64 BYTES
$o$so e
$O0FF 128 BYTES
$°1°° UNIMPLEMENTED(")
$27FF 9984 BYTES
$2ﬁ°° AUXILIARY ROM
SoDFF 1536 BYTES
$25°° UNIMPLEMENTED("
SEDFF 49152 BYTES
$EE00 FLASH MEMORY

! MCB8HLC908QT4 AND MCB8HLCI08QY4
SFDFF 4096 BYTES
$FEQ0 BREAK STATUS REGISTER (BSR)
$FEO1 RESET STATUS REGISTER (SRSR)
$FEQ2 BREAK AUXILIARY REGISTER (BRKAR)
$FE03 BREAK FLAG CONTROL REGISTER (BFCR)
$FE04 INTERRUPT STATUS REGISTER 1 (INT1)
$FE05 INTERRUPT STATUS REGISTER 2 (INT2)
$FE06 INTERRUPT STATUS REGISTER 3 (INT3)
$FEQ7 RESERVED FOR FLASH TEST CONTROL REGISTER (FLTCR)
$FE0S FLASH CONTROL REGISTER (FLCR)
$FE09 BREAK ADDRESS HIGH REGISTER (BRKH)
SFEOA BREAK ADDRESS LOW REGISTER (BRKL)
SFEOB BREAK STATUS AND CONTROL REGISTER (BRKSCR)
$FEOC LVISR
$FE°D RESERVED FOR FLASH TEST
SFEOF 3BYTES
$FE10

! MONITOR ROM 416 BYTES
SFFAF
$FEB° FLASH
$FFBD 14 BYTES
$FFBE FLASH BLOCK PROTECT REGISTER (FLBPR)
SFFBF RESERVED FLASH
$FFCO INTERNAL OSCILLATOR TRIM VALUE
$FFCH RESERVED FLASH
$FECQ FLASH
SFFCF 14 BYTES
$FED° USER VECTORS
SFFFF 48 BYTES

24
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Addr.

$001F

$0020

$0021

$0022

$0023

$0024

$0025

$0026

$0027

$0028

Register Name

Configuration Register 1
(CONFIG1)™)
See page 54.

TIM Status and Control
Register (TSC)
See page 127.

TIM Counter Register High
(TCNTH)
See page 129.

TIM Counter Register Low
(TCNTL)
See page 129.

TIM Counter Modulo
Register High (TMODH)
See page 129.

TIM Counter Modulo
Register Low (TMODL)
See page 129.

TIM Channel 0 Status and
Control Register (TSC0)
See page 130.

TIM Channel 0
Register High (TCHOH)
See page 133.

TIM Channel 0
Register Low (TCHOL)
See page 133.

TIM Channel 1 Status and
Control Register (TSC1)
See page 130.

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:

Input/Output (I/0) Section

Bit7 6 5 4 3 2 1 Bit0
COPRS | LVISTOP | LVIRSTD | LVIPWRD | LVDLVR SSREC STOP COPD
0 0 0 0 0@ 0 0 0

1. One-time writable register after each reset. Exceptions are LVDLVR and LVIRSTD bits.
2. LVDLVR reset to 0 by a power-on reset (POR) only.
TOF 0 0
TOIE TSTOP PS2 PS1 PS0
0 TRST
0 0 1 0 0 0 0 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
0 0 0 0 0 0 0 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
1 1 1 1 1 1 1 1
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1 1 1 1 1 1 1 1
CHOF
CHOIE MS0B MS0A ELSOB ELSOA TOVO CHOMAX
0
0 0 0 0 0 0 0 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Indeterminate after reset
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Indeterminate after reset
CH1F 0
CHIIE MS1A ELS1B ELS1A TOVA CH1IMAX
0
0 0 0 0 0 0 0 0

|:| = Unimplemented

U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 3 of 6)
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Addr.

$FE0O

$FEO1

$FE02

$FE03

$FE04

$FEO05

$FE06

$FEQ7

$FE08

$FE09

$FEOA

Register Name

Break Status Register
(BSR)
See page 139.

SIM Reset Status Register
(SRSR)
See page 117.

Break Auxiliary
Register (BRKAR)
See page 139.

Break Flag Control
Register (BFCR)
See page 139.

Interrupt Status Register 1
(INT1)
See page 77.

Interrupt Status Register 2
(INT2)
See page 77.

Interrupt Status Register 3
(INT3)
See page 77.

Reserved

FLASH Control Register
(FLCR)
See page 32.

Break Address High
Register (BRKH)
See page 138.

Break Address low
Register (BRKL)
See page 138.

Read:
Write:

Reset:

Read:
Write:

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

Reset:

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

Reset:

Input/Output (I/0) Section

Bit7 6 5 4 3 2 1 Bit0
SBSW
R R R R R R R
See note 1
0
1. Writing a 0 clears SBSW.
POR PIN COP ILOP ILAD MODRST LVI 0
1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 BDCOP
0 0 0 0 0 0 0 0
BCFE R R R R R R R
0
0 IF5 IF4 IF3 0 IF1 0 0
R R R R R R R R
0 0 0 0 0 0 0 0
IF14 0 0 0 0 0 0 0
R R R R R R R R
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 IF15
R R R R R R R R
0 0 0 0 0 0 0 0
R R R ‘ R R R R R ‘
0 0 0 0
HVEN MASS ERASE PGM
0 0 0 0 0 0 0 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
0 0 0 0 0 0 0 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0

|:| = Unimplemented

U = Unaffected

Figure 2-2. Control, Status, and Data Registers (Sheet 5 of 6)
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Random-Access Memory (RAM)

Table 2-1. Vector Addresses

Vector Priority Vector Address Vector
Lowest F15 $FFDE ADC conversion complete vector (high)
$FFDF ADC conversion complete vector (low)
A $FFEO Keyboard vector (high)
i $FFE1 Keyboard vector (low)
IF13
\2 — Not used

IF6
$FFF2 TIM overflow vector (high)

"o $FFF3 TIM overflow vector (low)
$FFF4 TIM Channel 1 vector (high)

" $FFF5 TIM Channel 1 vector (low)

F3 $FFF6 TIM Channel 0 vector (high)

$FFF7 TIM Channel 0 vector (low)
IF2 — Not used
$FFFA IRQ vector (high)

" $FFFB | IRQ vector (low)
$FFFC SWI vector (high)
N $FFFD SWI vector (low)
v $FFFE | Reset vector (high)

Highest $FFFF Reset vector (low)

2.5 Random-Access Memory (RAM)

The 128 bytes of random-access memory (RAM) are located at addresses $0080—-$00FF. The location
of the stack RAM is programmable. The 16-bit stack pointer allows the stack to be anywhere in the
64-Kbyte memory space.

NOTE
For correct operation, the stack pointer must point only to RAM locations.

Before processing an interrupt, the central processor unit (CPU) uses five bytes of the stack to save the
contents of the CPU registers.

NOTE
For M6805, M146805, and M68HC05 compatibility, the H register is not
stacked.

During a subroutine call, the CPU uses two bytes of the stack to store the return address. The stack
pointer decrements during pushes and increments during pulls.

NOTE
Be careful when using nested subroutines. The CPU may overwrite data in
the RAM during a subroutine or during the interrupt stacking operation.

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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Memory

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:

e $EEO00 — $FDFF; user memory, 4096 bytes: MC68HLC908QY4 and MC68HLC908QT4

e $F800 — $FDFF; user memory, 1536 bytes: MC68HLC908QY2, MC68HLC908QT2,

MC68HLC908QY1 and MC68HLC908QT1
e $FFDO - $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.(!)

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

Address:  $FE08

Bit7 6 5 4 3 2 1 Bit 0
Read: 0 0 0
. HVEN MASS ERASE PGM
Write:
Reset: 0 0 0 0 0 0 0 0

I:l = Unimplemented

Figure 2-3. FLASH Control Register (FLCR)

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

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

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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FLASH Memory (FLASH)

2.6.6 FLASH Block Protect Register

The FLASH block protect register is implemented as a byte within the FLASH memory, and therefore can
only be written during a programming sequence of the FLASH memory. The value in this register
determines the starting address of the protected range within the FLASH memory.

Address:  $FFBE

Bit7 6 5 4 3 2 1 Bit0
Read:
. BPR7 BPR6 BPR5 BPR4 BPR3 BPR2 BPR1 BPRO
Write:
Reset: Unaffected by reset. Initial value from factory is 1.

Write to this register is by a programming sequence to the FLASH memory.

Figure 2-5. FLASH Block Protect Register (FLBPR)

BPR[7:0] — FLASH Protection Register Bits [7:0]
These eight bits in FLBPR represent bits [13:6] of a 16-bit memory address. Bits [15:14] are 1s and
bits [5:0] are Os.

The resultant 16-bit address is used for specifying the start address of the FLASH memory for block
protection. The FLASH is protected from this start address to the end of FLASH memory, at $FFFF.
With this mechanism, the protect start address can be XX00, XX40, XX80, or XXCO0 within the FLASH
memory. See Figure 2-6 and Table 2-2.

16-BIT MEMORY ADDRESS

1 |
START ADDRESS OF [ "¢ | FLBPR VALUE |

FLASH BLOCK PROTECT i i

Figure 2-6. FLASH Block Protect Start Address
Table 2-2. Examples of Protect Start Address

0]J]0]J]0|0]O0]O

BPR[7:0] Start of Address of Protect Range
$00-$B8 The entire FLASH memory is protected.
$B9 (1011 1001) $EE40 (1110 1110 0100 0000)
$BA (1011 1010) $EES80 (1110 1110 1000 0000)
$BB (1011 1011) $EECO (1110 1110 1100 0000)
$BC (1011 1100) $EFO00 (1110 1111 0000 0000)
and so on...
$DE (1101 1110) $F780 (1111 0111 1000 0000)
$DF (1101 1111) $F7CO0 (1111 0111 1100 0000)
SFE(I111110) | oo "GCTAIM, and vectors are protected
$FF The entire FLASH memory is not protected.

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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PR 4

Analog-to-Digital Converter (ADC)

PN PN
PTAO/ADO/TCHO/KBIO <=
CLOCK
PTA1/AD1/TCH1/KBIH <€~ <,E:> GENERATOR
PTA2RQ/KBI2ITCLK —| _ < @ (OSCILLATOR)
—
PTAI/RSTKBI3<—> & | &
PTA4/0SC2/AD2/KBI4 < <\,::> SYSTEM INTEGRATION
MODULE
PTA5/0SC1/AD3/KBI5 <€
MBBHC08 CPU
SINGLE INTERRUPT
PTBO<—>| @ MODULE
PTB1 <—>
PTB2 «—>»
PTB3<—>» m| 2 @ BREAK
PTB4<—>| & | § MODULE
PTB5<«—>|
PTB6<—> A 3 D POWER-ON RESET
PTB7 «—>| @ MODULE
MC68HLC908QY4 AND MC68HLCO08QT4 <\,::> KEYBOARD INTERRUPT
8-BIT ADC (}_‘D 4096 BYTES MODULE
MC68HLC908QY?2, MC68HLCI08QY1,
MC68HLC08QT2, AND MC68HLC908QT1:
1536 BYTES <I\::> 16-BIT TIMER
MODULE
128 BYTES RAM @ USER FLASH
) o
~ MODULE
l«— Vpp
POWER SUPPLY @ MONITOR ROM
- Vss

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

PTA[0:5]: High current sink and source capability

PTA[0:5]: Pins have programmable keyboard interrupt and pull up

PTBI[0:7]: Not available on 8-pin devices — MC68HLC908QT1, MC68HLC908QT2, and MC68HLC908QT4( see note in
12.1 Introduction)

ADC: Not available on the MC68HLC908QY1 and MC68HC9L08QT1

Figure 3-1. Block Diagram Highlighting ADC Block and Pins

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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-

Analog-to-Digital Converter (ADC)

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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-

Auto Wakeup Module (AWU)

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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Chapter 6
Computer Operating Properly (COP)

6.1 Introduction

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
configuration 1 (CONFIG1) register.

6.2 Functional Description

BUSCLKX4 —> 12-BIT SIM COUNTER — —] RESET CIRCUIT
\ \
i T > RESET STATUS REGISTER

(<-'5 7o)

= [%2]

wn w

hr O]

) <C

< ]
T o« 5
i < o
— L Ll
STOP INSTRUCTION Di‘ o =
INTERNAL RESET SOURCES IS
(&)

COPCTL WRITE
COP CLOCK
COPEN (FROM SIM) —_>—> 6-BIT COP COUNTER
COP DISABLE (COPD FROM CONFIG1) =G 1
RESET CLEAR d
COPCTLWRITE—) " COP COUNTER ‘
COP RATE SELECT
(COPRS FROM CONFIG1)

Figure 6-1. COP Block Diagram

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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Chapter 9
Keyboard Interrupt Module (KBI)

9.1 Introduction

The keyboard interrupt module (KBI) provides six independently maskable external interrupts, which are
accessible via the PTAO-PTADS5 pins.

9.2 Features

Features of the keyboard interrupt module include:

e Six keyboard interrupt pins with separate keyboard interrupt enable bits and one keyboard interrupt
mask

* Software configurable pullup device if input pin is configured as input port bit
* Programmable edge-only or edge and level interrupt sensitivity
e Exit from low-power modes

9.3 Functional Description

The keyboard interrupt module controls the enabling/disabling of interrupt functions on the six port A pins.
These six pins can be enabled/disabled independently of each other.

9.3.1 Keyboard Operation

Writing to the KBIEO—KBIES5 bits in the keyboard interrupt enable register (KBIER) independently enables
or disables each port A pin as a keyboard interrupt pin. Enabling a keyboard interrupt pin in port A also
enables its internal pullup device irrespective of PTAPUEX bits in the port A input pullup enable register
(see 12.2.3 Port A Input Pullup Enable Register). A logic 0 applied to an enabled keyboard interrupt pin
latches a keyboard interrupt request.

A keyboard interrupt is latched when one or more keyboard interrupt inputs goes low after all were high.
The MODEK bit in the keyboard status and control register controls the triggering mode of the keyboard
interrupt.

* If the keyboard interrupt is edge-sensitive only, a falling edge on a keyboard interrupt input does
not latch an interrupt request if another keyboard pin is already low. To prevent losing an interrupt
request on one input because another input is still low, software can disable the latter input while
it is low.

* If the keyboard interrupt is falling edge and low-level sensitive, an interrupt request is present as
long as any keyboard interrupt input is low.

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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Low-Voltage Inhibit (LVI)

10.6 Low-Power Modes

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

10.6.1 Wait Mode

If enabled, the LVI module remains active in wait mode. If enabled to generate resets, the LVI module can
generate a reset and bring the MCU out of wait mode.

10.6.2 Stop Mode

When the LVIPWRD bit in the configuration register is cleared and the LVISTOP bit in the configuration
register is set, the LVI module remains active in stop mode. If enabled to generate resets, the LVI module
can generate a reset and bring the MCU out of stop mode.

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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System Integration Module (SIM)

13.4.2.3 lllegal Opcode Reset

The SIM decodes signals from the CPU to detect illegal instructions. An illegal instruction sets the ILOP
bit in the SIM reset status register (SRSR) and causes a reset.

If the stop enable bit, STOP, in the mask option register is 0, the SIM treats the STOP instruction as an
illegal opcode and causes an illegal opcode reset. The SIM actively pulls down the RST pin for all internal
reset sources.

13.4.2.4 lllegal Address Reset

An opcode fetch from an unmapped address generates an illegal address reset. The SIM verifies that the
CPU is fetching an opcode prior to asserting the ILAD bit in the SIM reset status register (SRSR) and

resetting the MCU. A data fetch from an unmapped address does not generate a reset. The SIM actively
pulls down the RST pin for all internal reset sources. See Figure 2-1. Memory Map for memory ranges.

13.4.2.5 Low-Voltage Inhibit (LVI) Reset

The LVI asserts its output to the SIM when the Vpp voltage falls to the LVI trip voltage Vtgpg. The LVI
bit in the SIM reset status register (SRSR) is set, and the external reset pin (RST) is held low while the
SIM counter counts out 4096 BUSCLKX4 cycles after Vpp rises above Vgpr. Sixty-four BUSCLKX4
cycles later, the CPU and memories are released from reset to allow the reset vector sequence to occur.
The SIM actively pulls down the (RST) pin for all internal reset sources.

13.5 SIM Counter

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 BUSCLKX4.

13.5.1 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.

13.5.2 SIM Counter During Stop Mode Recovery

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
configuration register 1 (CONFIG1). If the SSREC bit is a 1, then the stop recovery is reduced from the
normal delay of 4096 BUSCLKX4 cycles down to 32 BUSCLKX4 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 1 (CONFIG1).

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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Exception Control

13.5.3 SIM Counter and Reset States

External reset has no effect on the SIM counter (see 13.7.2 Stop Mode for details.) The SIM counter is
free-running after all reset states. See 13.4.2 Active Resets from Internal Sources for counter control and
internal reset recovery sequences.

13.6 Exception Control

Normal sequential program execution can be changed in three different ways:
1. Interrupts
a. Maskable hardware CPU interrupts

b. Non-maskable software interrupt instruction (SWI)

2. Reset
3. Break interrupts

13.6.1 Interrupts

An interrupt temporarily changes the sequence of program execution to respond to a particular event.
Figure 13-7 flow charts the handling of system interrupts.

Interrupts are latched, and arbitration is performed in the SIM at the start of interrupt processing. The
arbitration result is a constant that the CPU uses to determine which vector to fetch. Once an interrupt is
latched by the SIM, no other interrupt can take precedence, regardless of priority, until the latched
interrupt is serviced (or the | bit is cleared).

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 RTl instruction recovers
the CPU register contents from the stack so that normal processing can resume. Figure 13-8 shows
interrupt entry timing. Figure 13-9 shows interrupt recovery timing.

13.6.1.1 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 (1 bit clear in the condition code register), and if the
corresponding interrupt enable bit is 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 13-10 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.

MC68HLC908QY/QT Family Data Sheet, Rev. 3
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Input/Output Registers

14.9.1 TIM Status and Control Register

The TIM status and control register (TSC) does the following:
e Enables TIM overflow interrupts
* Flags TIM overflows
e Stops the TIM counter
* Resets the TIM counter
* Prescales the TIM counter clock

Address: $0020

Bit 7 6 5 4 3 2 1 Bit 0
Read: TOF 0 0
TOIE TSTOP PS2 PS1 PS0
Write: 0 TRST
Reset: 0 0 1 0 0 0 0 0

I:l = Unimplemented

Figure 14-4. TIM Status and Control Register (TSC)

TOF — TIM Overflow Flag Bit

This read/write flag is set when the TIM counter reaches the modulo value programmed in the TIM
counter modulo registers. Clear TOF by reading the TIM status and control register when TOF is set
and then writing a 0 to TOF. If another TIM overflow occurs before the clearing sequence is complete,
then writing 0 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 1 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

NOTE
Do not set the TSTORP bit before entering wait mode if the TIM is required
to exit wait mode. When the TSTOP bit is set and the timer is configured for
input capture operation, input captures are inhibited until the TSTOP bit is
cleared.

When using TSTORP to stop the timer counter, see if any timer flags are set.
If a timer flag is set, it must be cleared by clearing TSTOP, then clearing the
flag, then setting TSTOP again.
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16.3 Functional Operating Range

Characteristic Symbol Value Unit Temp
Code
Operating temperature range (T to T) Ta —40to 85 °C Cc
0to 70 —
Operating voltage range") (Vppmin t© Voomax)
—40to 85°C Vbp 2.41t0 3.6 \Y C
0to 70°C 2210 3.6 —
1. Vpp must be above V1rpr Upon power on.
16.4 Thermal Characteristics
Characteristic Symbol Value Unit
Thermal resistance
8-pin PDIP 105
8-pin SOIC 142
8-pin DFN CITN 173 °C/W
16-pin PDIP 76
16-pin SOIC 90
16-pin TSSOP 133
1/0O pin power dissipation Pio User determined w
Pp = (Ipp X Vpp)
issipation(" P
Power dissipation D +Pyo = KI(T, + 273°C) W
PD X (TA + 27300)
Constant® K 5 W/°C
+ PD X GJA
Average junction temperature Ty Ta + (PpXx 6) °C
Maximum junction temperature Tim 150 °C

1. Power dissipation is a function of temperature.

2. K constant unique to the device. K can be determined for a known T and measured Pp_With this value of K, Pp and T

can be determined for any value of Thp.
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Figure 16-7. Typical Stop Current versus Vpp (25°C)
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Chapter 17
Ordering Information and Mechanical Specifications

17.1 Introduction

This section contains ordering numbers for MC68HLC908QY 1, MC68HLC908QY2, MC68HLC908QY4,
MC68HLC908QT1, MC68HLC908QT2, and MC69HLC908QT4. Refer to Figure 17-1 for an example of
the device numbering system.

In addition, this section gives the package dimensions for:
e 8-pin plastic dual in-line package (PDIP)
e 8-pin small outline integrated circuit (SOIC) package
e 8-pin dual flat no lead (DFN) package
* 16-pin PDIP
e 16-pin SOIC
e 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
MCL908QY1 — 1536 bytes 16-pins
MCL908QY2 Yes 1536 bytes PDIP, SOIC,
MCL908QY4 Yes 4096 bytes and TSSOP
MCL908QT1 — 1536 bytes 8-pins
MCL908QT2 Yes 1536 bytes PDIP, SOIC,
MCL908QT4 Yes 4096 bytes and DFN

Temperature and package designators:
Blank = 0°C to 70°C
C =-40°C to 85°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)

MCL908QY4XXXE

FAMILY <«— Pb FREE
PACKAGE DESIGNATOR

TEMPERATURE RANGE
Figure 17-1. Device Numbering System

17.3 Package Dimensions

Refer to the following pages for detailed package dimensions.
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