
NXP USA Inc. - MC908QT2AMFQE Datasheet

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Connectivity -

Peripherals LVD, POR, PWM

Number of I/O 5

Program Memory Size 1.5KB (1.5K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 128 x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 6x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 8-VDFN Exposed Pad

Supplier Device Package 8-DFN-EP (4x4)
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The following revision history table summarizes changes contained in this document. For your 
convenience, the page number designators have been linked to the appropriate location.
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4.6.4 Configuration Register 2 � Corrected clock source. 55

4.6.5 Configuration Register 1 � Added SSREC bit description. 55
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165

A.2.3 Improved Auto Wakeup Module (AWU) � Corrected clock source. 194

April,
2007 2

Chapter 3 Analog-to-Digital Converter (ADC10) Module � Renamed ADCSC 
register to ADSCR to be consistent with development tools. 37
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BUSCLKX4 154
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Chapter 8 
External Interrupt (IRQ)

8.1  Introduction

The IRQ (external interrupt) module provides a maskable interrupt input.

IRQ functionality is enabled by setting configuration register 2 (CONFIG2) IRQEN bit accordingly. A zero 
disables the IRQ function and IRQ will assume the other shared functionalities. A one enables the IRQ 
function. See Chapter 5 Configuration Register (CONFIG) for more information on enabling the IRQ pin.

The IRQ pin shares its pin with general-purpose input/output (I/O) port pins. See Figure 8-1 for port 
location of this shared pin.

8.2  Features 

Features of the IRQ module include:
• A dedicated external interrupt pin IRQ
• IRQ interrupt control bits
• Programmable edge-only or edge and level interrupt sensitivity
• Automatic interrupt acknowledge
• Internal pullup device

8.3  Functional Description

A low level applied to the external interrupt request (IRQ) pin can latch a CPU interrupt request. Figure 8-2 
shows the structure of the IRQ module.

Interrupt signals on the IRQ pin are latched into the IRQ latch. The IRQ latch remains set until one of the 
following actions occurs:

• IRQ vector fetch. An IRQ vector fetch automatically generates an interrupt acknowledge signal that 
clears the latch that caused the vector fetch.

• Software clear. Software can clear the IRQ latch by writing a 1 to the ACK bit in the interrupt status 
and control register (INTSCR). 

• Reset. A reset automatically clears the IRQ latch.

The external IRQ pin is falling edge sensitive out of reset and is software-configurable to be either falling 
edge or falling edge and low level sensitive. The MODE bit in INTSCR controls the triggering sensitivity 
of the IRQ pin.
MC68HC908QYA/QTA Family Data Sheet, Rev. 3

Freescale Semiconductor 77





Low-Power Modes
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.

 
Figure 13-15. Wait Recovery from Interrupt

 

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. If OSCENINSTOP is set, BUSCLKX2 will remain running in STOP and can be used to 
run the AWU. Stop recovery time is selectable using the SSREC bit in the configuration register 1 
(CONFIG1). 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.

$6E0C$6E0B $00FF $00FE $00FD $00FC

$A6 $A6 $01 $0B $6E$A6

ADDRESS BUS

DATA BUS

EXITSTOPWAIT

NOTE: EXITSTOPWAIT = RST pin OR CPU interrupt

ADDRESS BUS

DATA BUS

RST(1)

$A6 $A6

$6E0B RST VCT H RST VCT L

$A6

BUSCLKX4

32
CYCLES

32
CYCLES

1. RST is only available if the RSTEN bit in the CONFIG1 register is set.
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Timer Interface Module (TIM)
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Electrical Specifications
16.8  3-V DC Electrical Characteristics

Characteristic(1)

1. VDD = 2.7 to 3.3 Vdc, VSS = 0 Vdc, TA = TL to TH, unless otherwise noted.

Symbol Min Typ(2)

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

Max Unit

Output high voltage
ILoad = –0.6 mA, all I/O pins
ILoad = –4.0 mA, all I/O pins
ILoad = –10.0 mA, PTA0, PTA1, PTA3–PTA5 only

VOH
VDD–0.3
VDD–1.0
VDD–0.8

—
—
—

—
—
—

V

Maximum combined IOH (all I/O pins) IOHT — — 50 mA

Output low voltage
ILoad = 0.5 mA, all I/O pins
ILoad = 6.0 mA, all I/O pins
ILoad = 10.0 mA, PTA0, PTA1, PTA3–PTA5 only

VOL
—
—
—

—
—
—

0.3
1.0
0.8

V

Maximum combined IOL (all I/O pins) IOHL — — 50 mA

Input high voltage
PTA0–PTA5, PTB0–PTB7

VIH 0.7 x VDD — VDD V

Input low voltage
PTA0–PTA5, PTB0–PTB7

VIL VSS — 0.3 x VDD V

Input hysteresis(3)

3. Values are based on characterization results, not tested in production.

VHYS 0.06 x VDD — — V

DC injection current, all ports(4)

4. Guaranteed by design, not tested in production.

IINJ –2 — +2 mA

Total dc current injection (sum of all I/O)(4) IINJTOT –25 — +25 mA

Ports Hi-Z leakage current IIL –1 ±0.1 +1 μA

Capacitance

Ports (as input)(3) CIN — — 8 pF

POR rearm voltage VPOR 750 — — mV

POR rise time ramp rate(3)(5)

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

RPOR 0.035 — — V/ms

Monitor mode entry voltage (3) VTST VDD + 2.5 — VDD + 4.0 V

Pullup resistors(6)

PTA0–PTA5, PTB0–PTB7

6. RPU is measured at VDD = 3.0 V

RPU 16 26 36 kΩ

Pulldown resistors(7)

PTA0–PTA5

7. RPD is measured at VDD = 3.0 V, Pulldown resistors only available when KBIx is enabled with KBIxPOL =1. 

RPD 16 26 36 kΩ

Low-voltage inhibit reset, trip falling voltage VTRIPF 2.40 2.55 2.70 V

Low-voltage inhibit reset, trip rising voltage(6) VTRIPR 2.475 2.625 2.775 V

Low-voltage inhibit reset/recover hysteresis VHYS — 75 — mV
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