NXP USA Inc. - MCHC908QT2VDWE Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

HC08

8-Bit

8MHz

LVD, POR, PWM
5

1.5KB (1.5K x 8)
FLASH

128 x 8

2.7V ~ 5.5V
A/D 4x8b

Internal

-40°C ~ 105°C (TA)

Surface Mount

8-SOIC (0.209", 5.30mm Width)

8-SO

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/nxp-semiconductors/mchc908qt2vdwe

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mchc908qt2vdwe-4448508
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

h

Table of Contents

3.6

3.7

3.7.1
3.7.2
3.7.3

4.1
4.2
4.3
4.4
4.5

4.6

4.6.1
4.6.2
4.6.3

5.1
5.2

6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.3.7
6.4
6.5
6.6
6.7
6.7.1
6.7.2
6.8

INPU/OULPUL SIGNAIS . . . . . 45
INPUL/OULPUL REQIStErS . . . . . 45
ADC Status and Control Register .. ........ . e 45
ADC Data Register. . . ... e 47
ADC Input Clock RegiSter . . .. ... 47

Chapter 4

Auto Wakeup Module (AWU)

INtrOdUCHION . . . .o 49
FeatUIES . . . o e 49
Functional DesCription . . . . ..o o 49
Wait MOOE . . ..o 50
StOP MOOE . . .o 50
INPU/OULPUL REGISTIEIS . . . . o ot e 51
Port AI/O ReQISter. . . .. 51
Keyboard Status and Control Register. . . ... . . i e 51
Keyboard Interrupt Enable Register. . . ... . . 52

Chapter 5

Configuration Register (CONFIG)

INtrOdUCHION . . . .o 53
Functional DeSCrPLioN . . . . . . oo 53

Chapter 6

Computer Operating Properly (COP)

INtrOdUCHION . . . .o 57
Functional DesCriptioNn . . . . ... o 57
/O SIgNals . . . .o 58
BUS CLK XA o e e 58
STOP INSIIUCHION . . o e e e e 58
COP T L W . o o o e e e e 58
Power-On ReSeL. . . . .. 58
Internal Reset. . . . ... 58
COPD (COP Disable). . . .. ..o e e e 58
COPRS (COP Rate SeleCt) . . .ottt e e e e 59
COP Control Register ... ... e e e 59
I U S . o o 59
MONItOr MO . . . . o 59
LOW-PoWer MOOES . . . ..o e 59
Wait MOOE . . . 59
StOP MOUE . . o 59
COP Module During Break Mode . ... ... . . 59

MC68HC908QY/QT Family Data Sheet, Rev. 6

10

Freescale Semiconductor



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:

* $EEOO — $FDFF; user memory, 4096 bytes: MC68HC908QY4 and MC68HC908QT4

* $F800 — $FDFF; user memory, 1536 bytes: MC68HC908QY2, MC68HC908QT2,
MC68HC908QY1 and MC68HC908QT1

e S$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

Bit 7 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

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.

MC68HC908QY/QT Family Data Sheet, Rev. 6

Freescale Semiconductor 33



Memory

ERASE — Erase Control Bit
This read/write bit configures the memory for erase operation. ERASE is interlocked with the PGM bit
such that both bits cannot be equal to 1 or set to 1 at the same time.
1 = Erase operation selected
0 = Erase operation unselected

PGM — Program Control Bit
This read/write bit configures the memory for program operation. PGM is interlocked with the ERASE
bit such that both bits cannot be equal to 1 or set to 1 at the same time.
1 = Program operation selected
0 = Program operation unselected

2.6.2 FLASH Page Erase Operation

Use the following procedure to erase a page of FLASH memory. A page consists of 64 consecutive bytes
starting from addresses $XX00, $XX40, $XX80, or $XXCO0. The 48-byte user interrupt vectors area also
forms a page. Any FLASH memory page can be erased alone.
1. Setthe ERASE bit and clear the MASS bit in the FLASH control register.
Read the FLASH block protect register.
Write any data to any FLASH location within the address range of the block to be erased.
Wait for a time, tyys (minimum 10 ps).
Set the HVEN bit.
Wait for a time, tg,a5e (MiNimum 1 ms or 4 ms).
Clear the ERASE bit.
Wait for a time, tyyy (Minimum 5 ps).
Clear the HVEN bit.
After time, tgcy (typical 1 us), 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.

© 0N OREWDN

[EN
©

CAUTION
A page erase of the vector page will erase the internal oscillator trim values
at $FFCO0 and $FFC1.

In applications that require more than 1000 program/erase cycles, use the 4 ms page erase specification
to getimproved long-term reliability. Any application can use this 4 ms page erase specification. However,
in applications where a FLASH location will be erased and reprogrammed less than 1000 times, and
speed is important, use the 1 ms page erase specification to get a shorter cycle time.
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Input/Output Registers

4.6 Input/Output Registers

The AWU shares registers with the keyboard interrupt (KBI) module and the port A 1/O module. The
following 1/O registers control and monitor operation of the AWU:

» Port A data register (PTA)

» Keyboard interrupt status and control register (KBSCR)

» Keyboard interrupt enable register (KBIER)

4.6.1 Port A I/0O Register

The port A data register (PTA) contains a data latch for the state of the AWU interrupt request, in addition
to the data latches for port A.

Address: $0000

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 AWUL PTA2
. PTA5 PTA4 PTA3 PTA1 PTAO
Write:
Reset: 0 0 Unaffected by reset

I:l = Unimplemented

Figure 4-2. Port A Data Register (PTA)

AWUL — Auto Wakeup Latch
This is a read-only bit which has the value of the auto wakeup interrupt request latch. The wakeup
request signal is generated internally. There is no PTAG6 port or any of the associated bits such as
PTAG data direction or pullup bits.
1 = Auto wakeup interrupt request is pending
0 = Auto wakeup interrupt request is not pending

NOTE
PTA5-PTAO bits are not used in conjuction with the auto wakeup feature.
To see a description of these bits, see 12.2.1 Port A Data Register.

4.6.2 Keyboard Status and Control Register

The keyboard status and control register (KBSCR):
» Flags keyboard/auto wakeup interrupt requests
» Acknowledges keyboard/auto wakeup interrupt requests
* Masks keyboard/auto wakeup interrupt requests

Address: $001A

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 KEYF 0
IMASKK | MODEK
Write: ACKK

Reset: 0 0 0 0 0 0 0 0

|:| = Unimplemented

Figure 4-3. Keyboard Status and Control Register (KBSCR)
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Arithmetic/Logic Unit (ALU)

Z — Zero Flag
The CPU sets the zero flag when an arithmetic operation, logic operation, or data manipulation
produces a result of $00.
1 = Zero result
0 = Non-zero result

C — Carry/Borrow Flag
The CPU sets the carry/borrow flag when an addition operation produces a carry out of bit 7 of the
accumulator or when a subtraction operation requires a borrow. Some instructions — such as bit test
and branch, shift, and rotate — also clear or set the carry/borrow flag.
1 = Carry out of bit 7
0 = No carry out of bit 7

7.4 Arithmetic/Logic Unit (ALU)

The ALU performs the arithmetic and logic operations defined by the instruction set.

Refer to the CPU08 Reference Manual (document order number CPUO8RM/AD) for a description of the
instructions and addressing modes and more detail about the architecture of the CPU.

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

7.5.1 Wait Mode

The WAIT instruction:
» Clears the interrupt mask (I bit) in the condition code register, enabling interrupts. After exit from
wait mode by interrupt, the | bit remains clear. After exit by reset, the | bit is set.
» Disables the CPU clock

7.5.2 Stop Mode

The STOP instruction:
» Clears the interrupt mask (I bit) in the condition code register, enabling external interrupts. After
exit from stop mode by external interrupt, the | bit remains clear. After exit by reset, the | bit is set.
» Disables the CPU clock

After exiting stop mode, the CPU clock begins running after the oscillator stabilization delay.

7.6 CPU During Break Interrupts

If a break module is present on the MCU, the CPU starts a break interrupt by:
» Loading the instruction register with the SWI instruction
» Loading the program counter with $FFFC:$FFFD or with $FEFC:$FEFD in monitor mode

The break interrupt begins after completion of the CPU instruction in progress. If the break address
register match occurs on the last cycle of a CPU instruction, the break interrupt begins immediately.

A return-from-interrupt instruction (RTI) in the break routine ends the break interrupt and returns the MCU
to normal operation if the break interrupt has been deasserted.
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Table 7-1. Instruction Set Summary (Sheet 2 of 6)

Instruction Set Summary

Effect @ ) T m
°

Slggrrr%e Operation Description on CCR g 3 8 g %

- O o o >
Hi 1 |N|Z|C = o o 13

Branch if Higher or Same _
BHS rel (Same as BCC) PC« (PC)+2+rel?(C)=0 —|-1-]-|-|REL 24 |rr 3
BIH rel Branch if IRQ Pin High PC« (PC)+2+rel?IRQ=1 —|-|-|-|-|REL 2F |rr 3
BIL rel Branch if IRQ Pin Low PC« (PC)+2+rel?IRQ=0 —|-|-|-|-|REL 2E |rr 3
BIT #opr IMM A5 i 2
BIT opr DIR B5 |dd 3
BIT opr EXT C5 (hhil | 4
BIT opr,X . 1X2 D5 |eeff | 4
BIT opr X Bit Test (A) & (M) 171 X E5 |ff 3
BIT ,X IX F5 2
BIT opr,SP SP1 9EES |ff 4
BIT opr,SP SP2 9ED5 [ee ff | 5
Branch if Less Than or Equal To _
BLE opr (Signed Operands) PC« (PC)+2+rel? ()| (NDV)=1 -|=|-|-|-|REL 93 |rr 3
BLO rel Branch if Lower (Same as BCS) PC« (PC)+2+rel?(C)=1 -|-|1-]-|-|REL 25 |rr 3
BLS rel Branch if Lower or Same PC« (PC)+2+rel?(C)| () =1 -|-|1-]-|-|REL 23 |rr 3
BLT opr Branch if Less Than (Signed Operands)| PC « (PC)+2 +rel? (N® V)=1 -|-|-]-|-|REL 91 |rr 3
BMC rel Branch if Interrupt Mask Clear PC« (PC)+2+rel?(l)=0 -|-1-]-|-|REL 2C |mr 3
BMI rel Branch if Minus PC« (PC)+2+rel?(N)=1 -|-1-]-|-|REL 2B |rr 3
BMS rel Branch if Interrupt Mask Set PC«— (PC)+2+rel?()=1 -|-1-]-|-|REL 2D | 3
BNE rel Branch if Not Equal PC« (PC)+2+rel?(2)=0 -|-1-]-|-|REL 26 | 3
BPL rel Branch if Plus PC« (PC)+2+rel?(N)=0 -|-|1-]-|-|REL 2A |rr 3
BRA rel Branch Always PC « (PC) + 2 +rel -|-1-]-|-|REL 20 |rr 3
DIR (bO)| 01 |ddrr |5
DIR (bl)| 03 |ddrr |5
DIR(b2)| 05 |(ddrr |5
BRCLR n,opr,rel |Branch if Bit n in M Clear PC« (PC)+3+rel?(Mn)=0 —=-1-1-12 B:s Egig 8; gg g g
DIR (b5)| OB |ddrr | 5
DIR (b6)| OD |ddrr | 5
DIR (b7)| OF |ddrr |5
BRN rel Branch Never PC « (PC)+2 -|-1-]-|-|REL 21 rr 3
DIR (bO)| 00 |ddrr |5
DIR (b1)| 02 |ddrr |5
DIR(b2)| 04 |ddrr |5
BRSET n,opr,rel |Branch if Bit nin M Set PC« (PC)+3+rel?(Mn)=1 —=-1-1-12 B:E Egig gg gg H g
DIR (b5)| OA |ddrr |5
DIR (b6)| OC |ddrr |5
DIR (b7)| OE |ddrr | 5
DIR (b0)| 10 |(dd 4
DIR (b1)| 12 |dd 4
DIR (b2)| 14 |dd 4
BSET n,opr SetBitnin M Mn « 1 === B:E Egig ig gg i
DIR (b5)| 1A |dd 4
DIR (b6)| 1C |dd 4
DIR (b7)| 1E |dd 4
PC « (PC) + 2; push (PCL)
BSR rel Branch to Subroutine SP« (SSPPZ_—(:g,Pp)u_SQ(PCH) -|-1-|-|—-|REL AD (T 4
PC « (PC) +rel
SEESIS%E}J ol PC « (PC) + 3 +rel 2 (A) — (M) = $00 DIR 31 |ddr |5
CBEQX #ogr’re| PC « (PC) + 3 + rel 2 (A) — (M) = $00 IMM 41 i | 4
CBEQ opr,X+,rel |Compare and Branch if Equal Eg i gg% I g : :g: Z 88 B EI\M/Ig z 288 —|=|=]-1- :)'\élm 2% |f|frrrr g
EEES X+ el PC « (PC) + 2 + rel 2 (A) — (M) = $00 X+ 71 | |4
opr,SPrel PC « (PC) + 4 +rel ? (A) — (M) = $00 SP1 9E61 |(ffIr 6
CLC Clear Carry Bit C«0 —|=1{=]=|0]|INH 98 1
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External Interrupt (IRQ)
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Oscillator Module (OSC)

11.3.3 XTAL Oscillator

The XTAL oscillator circuit is designed for use with an external crystal or ceramic resonator to provide an
accurate clock source. In this configuration, the OSC2 pin is dedicated to the external crystal circuit. The
OSCZ2EN bit in the port A pullup enable register has no effect when this clock mode is selected.

In its typical configuration, the XTAL oscillator is connected in a Pierce oscillator configuration, as shown
in Figure 11-2. This figure shows only the logical representation of the internal components and may not
represent actual circuitry. The oscillator configuration uses five components:

* Crystal, Xq

* Fixed capacitor, C;

* Tuning capacitor, C, (can also be a fixed capacitor)

» Feedback resistor, Rg

« Series resistor, Rq (optional)

NOTE
The series resistor (Rg) is included in the diagram to follow strict Pierce
oscillator guidelines and may not be required for all ranges of operation,
especially with high frequency crystals. Refer to the crystal manufacturer’s
data for more information.

FROM SIM TOSIM TOSIM

BUSCLKX4 BUSCLKX2

XTALCLK

SIMOSCEN }
MCU
0SCi1 0sC2
Rs(l)
Rs
—— \NN\N—9
X
| |:| —o
To e
Note 1.

Rg can be zero (shorted) when used with higher-frequency crystals. Refer to manufacturer’s
data. See Chapter 16 Electrical Specifications for component value recommendations.

Figure 11-2. XTAL Oscillator External Connections

MC68HC908QY/QT Family Data Sheet, Rev. 6
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Low Power Modes

again in the SIM and results in the internal bus frequency being one fourth of either the XTALCLK,
RCCLK, or INTCLK frequency.

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

11.5.1 Wait Mode

The WAIT instruction has no effect on the oscillator logic. BUSCLKX2 and BUSCLKX4 continue to drive
to the SIM module.

11.5.2 Stop Mode

The STOP instruction disables either the XTALCLK, the RCCLK, or INTCLK output, hence BUSCLKX2
and BUSCLKX4.

11.6 Oscillator During Break Mode
The oscillator continues to drive BUSCLKX2 and BUSCLKX4 when the device enters the break state.

11.7 CONFIG2 Options

Two CONFIG2 register options affect the operation of the oscillator module: OSCOPT1 and OSCOPTO.
All CONFIG2 register bits will have a default configuration. Refer to Chapter 5 Configuration Register
(CONFIG) for more information on how the CONFIG2 register is used.

Table 11-2 shows how the OSCOPT bits are used to select the oscillator clock source.

Table 11-2. Oscillator Modes

OSCOPT1 OSCOPTO Oscillator Modes
0 0 Internal oscillator
0 1 External oscillator
1 0 External RC
1 1 External crystal

11.8 Input/Output (I/O) Registers

The oscillator module contains these two registers:
1. Oscillator status register (OSCSTAT)
2. Oscillator trim register (OSCTRIM)

MC68HC908QY/QT Family Data Sheet, Rev. 6
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Input/Output Ports (PORTS)

12.3.3 Port B Input Pullup Enable Register

The port B input pullup enable register (PTBPUE) contains a software configurable pullup device for each
of the eight port B pins. Each bit is individually configurable and requires the corresponding data direction
register, DDRBX, be configured as input. Each pullup device is automatically and dynamically disabled
when its corresponding DDRBX bit is configured as output.

Address: $000C

Bit 7 6 5 4 3 2 1 Bit0
Read:
Wit PTBPUE7 | PTBPUE6 | PTBPUES | PTBPUE4 | PTBPUE3 | PTBPUE2 | PTBPUE2 | PTBPUEO
rite:
Reset: 0 0 0 0 0 0 0 0

Figure 12-8. Port B Input Pullup Enable Register (PTBPUE)

PTBPUE[7:0] — Port B Input Pullup Enable Bits
These read/write bits are software programmable to enable pullup devices on port B pins
1 = Corresponding port B pin configured to have internal pull if its DDRB bit is setto 0
0 = Pullup device is disconnected on the corresponding port B pin regardless of the state of its
DDRB bit.

Table 12-3 summarizes the operation of the port B pins.

Table 12-3. Port B Pin Functions

PTBPUE DDRB PTB 1/O Pin Accesses to DDRB Accesses to PTB
Bit Bit Bit Mode Read/Write Read Write
1 0 x@® Input, Vpp® DDRB7-DDRBO Pin PTB7-PTBO®)
0 0 X Input, Hi-Z* DDRB7-DDRB0 Pin PTB7-PTBO®
X 1 X Output DDRB7-DDRBO PTB7-PTBO PTB7-PTBO

1. X=don't care

2. 1/0 pin pulled to Vpp by internal pullup.

3. Writing affects data register, but does not affect input.
4. Hi-Z = high impedance

MC68HC908QY/QT Family Data Sheet, Rev. 6
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Chapter 13
System Integration Module (SIM)

13.1 Introduction

This section describes the system integration module (SIM), which supports up to 24 external and/or
internal interrupts. Together with the central processor unit (CPU), the SIM controls all microcontroller unit
(MCU) activities. A block diagram of the SIM is shown in Figure 13-1. The SIM is a system state controller
that coordinates CPU and exception timing.

The SIM is responsible for:

Bus clock generation and control for CPU and peripherals

— Stop/wait/reset/break entry and recovery

— Internal clock control

Master reset control, including power-on reset (POR) and computer operating properly (COP)
timeout

Interrupt control:

— Acknowledge timing

— Arbitration control timing

— Vector address generation

CPU enable/disable timing

Table 13-1. Signal Name Conventions

Signal Name Description
BUSCLKX4 Buffered clock from the internal, RC or XTAL oscillator circuit.
BUSCLKX2 The BUSCLK_X4 frequency divided by two. This signal is again divided by two in the SIM to
generate the internal bus clocks (bus clock = BUSCLKX4 + 4).
Address bus Internal address bus
Data bus Internal data bus
PORRST Signal from the power-on reset module to the SIM
IRST Internal reset signal
RIW Read/write signal

MC68HC908QY/QT Family Data Sheet, Rev. 6
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Exception Control

MODULE
INTERRUPT /
IBIT /

ADDRESS BUS (oummy Y sp Y sP-1 ) sP-2 )} sP-3 ) SP-4 ) VECTH ) VECTL )STARTADDR{ X:

DATABUS DUMMY  { PC - 1[7:0] \PC - 1[15:8] X A CCR VDATAH } VDATAL } OPCODE
_ X oo fee-wajpo-rss  x  f a f con fvoaran {voatat j opcone

RW \ / \

Figure 13-8. Interrupt Entry

MODULE
INTERRUPT

Ell \
ADDRESS BUS X \ sp-4 ) sp-s f sp-2 \ sp-1 f s} pPc ) Pc+1 ) X '8
DATABUS | X { ccr Y A Y x  )pc-trofPc-1i158]) OPCODE Y OPERAND) X
RW / {

Figure 13-9. Interrupt Recovery

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 (I 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.

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

NOTE
To maintain compatibility with the M6805 Family, the H register is not
pushed on the stack during interrupt entry. If the interrupt service routine
modifies the H register or uses the indexed addressing mode, software
should save the H register and then restore it prior to exiting the routine.
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System Integration Module (SIM)

13.8.2 Break Flag Control Register

The break control register (BFCR) contains a bit that enables software to clear status bits while the MCU
is in a break state.

Address

Read:
Write:
Reset:

. $FEO03
Bit 7 6 5 4 3 2 1 Bit 0
BCFE R R R R R R R
0

Iil = Reserved

Figure 13-20. Break Flag Control Register (BFCR)

BCFE — Break Clear Flag Enable Bit
This read/write bit enables software to clear status bits by accessing status registers while the MCU is
in a break state. To clear status bits during the break state, the BCFE bit must be set.

1 = Status bits clearable during break
0 = Status bits not clearable during break

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.

5.

In the TIM status and control register (TSC):
a. Stop the TIM counter by setting the TIM stop bit, TSTOP.
b. Resetthe TIM counter and prescaler by setting the TIM reset bit, TRST.
In the TIM counter modulo registers (TMODH:TMODL), write the value for the required PWM
period.
In the TIM channel x registers (TCHxH:TCHxL), write the value for the required pulse width.
In TIM channel x status and control register (TSCXx):
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, ELSxXB: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.

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

Setting MSOB links channels 0 and 1 and configures them for buffered PWM operation. The TIM channel
0 registers (TCHOH:TCHOL) initially control the buffered PWM output. TIM status control register 0
(TSCRO) controls and monitors the PWM signal from the linked channels. MSOB takes priority over MSOA.

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:CHOF) — The CHXxF 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.
CHXxF and CHXxIE are in the TIM channel x status and control register.
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Monitor Module (MON)
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Figure 15-12. Monitor Mode Circuit (Internal Clock, No High Voltage)

Simple monitor commands can access any memory address. In monitor mode, the MCU can execute
code downloaded into RAM by a host computer while most MCU pins retain normal operating mode
functions. All communication between the host computer and the MCU is through the PTAO pin. A
level-shifting and multiplexing interface is required between PTAOQ and the host computer. PTAOQ is used
in a wired-OR configuration and requires a pullup resistor.

The monitor code has been updated from previous versions of the monitor code to allow enabling the
internal oscillator to generate the internal clock. This addition, which is enabled when IRQ is held low out
of reset, is intended to support serial communication/programming at 9600 baud in monitor mode by using
the internal oscillator, and the internal oscillator user trim value OSCTRIM (FLASH location $FFCO, if
programmed) to generate the desired internal frequency (3.2 MHz). Since this feature is enabled only
when IRQ is held low out of reset, it cannot be used when the reset vector is programmed (i.e., the value
is not $FFFF) because entry into monitor mode in this case requires Vg7 on IRQ. The IRQ pin must
remain low during this monitor session in order to maintain communication.

Table 15-1 shows the pin conditions for entering monitor mode. As specified in the table, monitor mode
may be entered after a power-on reset (POR) and will allow communication at 9600 baud provided one
of the following sets of conditions is met:
e If SFFFE and $FFFF do not contain $FF (programmed state):
— The external clock is 9.8304 MHz
— IRQ = Vyst
* If $FFFE and $FFFF contain $FF (erased state):
— The external clock is 9.8304 MHz
— IRQ = Vpp (this can be implemented through the internal IRQ pullup)
* If $FFFE and $FFFF contain $FF (erased state):
— IRQ = Vgg (internal oscillator is selected, no external clock required)
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16.7 5-V Control Timing

5-V Control Timing

Characteristic® Symbol Min Max Unit
Internal operating frequency fop (feus) — 8 MHz
Internal clock period (1/fgp) teye 125 — ns
RST input pulse width low trL 100 — ns
IRQ interrupt pulse width low (edge-triggered) LTI 100 — ns
IRQ interrupt pulse period L Note®@ — teye

1. Vpp =4.5t0 5.5 Vdc, Vgg =0 Vdc, Tp = T|_to Ty; timing shown with respect to 20% Vpp and 70% Vgg, unless otherwise

noted.

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

RST I

A

tiui

— | |le—tuH

Figure 16-3. RST and IRQ Timing
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16.9 3-V DC Electrical Characteristics

3-V DC Electrical Characteristics

Characteristic Symbol Min Typ® Max Unit

Output high voltage

ILoad = —0.6 mA, all I/O pins Vpp—0.3 — —

lLoad = —4.0 i Vo v

Load = —4.0 mA, all I/O pins Vpp—1.0 — —

I oad = —10.0 mA, PTAQ, PTA1, PTA3-PTAS5 only Vpp—0.8 — —
Maximum combined Igy (all I/O pins) loHT — — 50 mA
Output low voltage

I oad = 0.5 mA, all I/0 pins _ _ 0.3

I 0ag = 6.0 i VoL Vv

Load = 6-0 mA, all I/O pins — — 1.0

ILoad = 10.0 mA, PTAO, PTA1, PTA3-PTA5 only — — 0.8
Maximum combined Ig_ (all I/O pins) lour — — 50 mA
Input high voltage v 7%V v

PTAO-PTA5, PTBO-PTB7 IH 0-7xVop - bb v
Input low voltage

PTAO-PTA5, PTBO-PTB7 Vi Vss - 0-3x Voo v
Input hysteresis Vhvs 0.06 x Vpp — — \Y
DC injection current, all ports ling -2 — +2 mA
Total dc current injection (sum of all 1/0O) lingTOT -25 — +25 mA
Ports Hi-Z leakage current I -1 0.1 +1 JIVAN
Capacitance

Ports (as input) Cin — — 12 E

Ports (as input) Cout — — 8 P
POR rearm voltage® Vpor 0 — 100 mvV
POR rise time ramp rate(® Rpor 0.035 — — Vims
Monitor mode entry voltage Vst Vpp + 2.5 — Vpp +4.0 \Y

i ®)

Pullup resistors Rpy 16 26 36 KO

PTAO-PTAS5, PTBO-PTB7
Low-voltage inhibit reset, trip falling voltage VIRIPE 2.40 2.55 2.70 \%
Low-voltage inhibit reset, trip rising voltage VTRIPR 2.50 2.65 2.80 \%
Low-voltage inhibit reset/recover hysteresis Vhvs — 60 — mV

1. Vpp = 2.7 t0 3.3 Vdc, Vg5 = 0 Vdc, Ty = T to Ty, unless otherwise noted.

2. Typical values reflect average measurements at midpoint of voltage range, 25+C only.

3. Maximum is highest voltage that POR is guaranteed.

4. If minimum Vpp is not reached before the internal POR reset is released, the LVI will hold the part in reset until minimum

Vpp is reached.
5. Rpy are measured at Vpp = 3.0 V
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Electrical Specifications

16.10 Typical 3.0-V Output Drive Characteristics
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Figure 16-5. Typical 3-Volt Output High Voltage
versus Output High Current (25+C)
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Figure 16-6. Typical 3-Volt Output Low Voltage
versus Output Low Current (25¢C)
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M — 1994.

> B o o

STYLE 1:
PIN

P

626-03 TO 626-06 OBSOLETE.

AC IN
DC + IN
DC — IN
AC IN

ALL DIMENSIONS ARE IN INCHES.

NEW STANDARD 626-07.

DIMENSION TO CENTER OF LEAD WHEN FORMED PARALLEL.

PACKAGE CONTOUR OPTIONAL (ROUND OR SQUARE CONERS).

GROUND
OUTPUT
AUXILIARY
VCC

PN O

© FREESCALE SEMICONDUCTOR, INC.
ALL RIGHTS RESERVED.

MECHANICAL OUTLINE

PRINT VERSION NOT TO SCALE

TITLE:
38 LD PDIP

DOCUMENT NO: 98ASB424208

CASE NUMBER: 626-06

REV: N
19 MAY 2005

STANDARD: NON-JEDEC
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994,
2. CONTROLLING DIMENSION: INCH.
AD\MENS\ON TO CENTER OF LEADS WHEN FORMED PARALLEL.
D\MENS\ONS DOES NOT INCLUDE MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.
6. 648—01 THRU —08 OBSOLETE, NEW STANDARD 648-009.
MILLIMETERS INCHES MILLIMETERS INCHES
DIM MIN MAX MIN MAX DIM MIN MAX MIN M AX
A 18.80 19.55 0.740 0.770
B 6.35 6.85 0.250 0.270
C 35.69 4 .44 0.145 0.175
D 0.39 053 0.015 0.021
F 1.02 1.77 0.040 0.070
G 2.54 BSC 0.100 BSC
H 1.27 BSC 0.050 BSC
J 0.21 0.38 0.008 0.0156
K 2.80 3.30 0.110 0.130
L 7.50 774 0.295 0.305
M o 10° 0 10°
S 0.51 1.01 0.020 0.040
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