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MC9S08QG8/4 Features

8-Bit HCS08 Central Processor Unit (CPU)

Peripherals

20-MHz HCS08 CPU (central processor unit)
HCO08 instruction set with added BGND instruction
Background debugging system

Breakpoint capability to allow single breakpoint
setting during in-circuit debugging (plus two more
breakpoints in on-chip debug module)

Debug module containing two comparators and nine
trigger modes. Eight deep FIFO for storing
change-of-flow addresses and event-only data
Debug module supports both tag and force
breakpoints

Support for up to 32 interrupt/reset sources

Memory Options

FLASH read/program/erase over full operating
voltage and temperature

MC9S08QG8 — 8 Kbytes FLASH, 512 bytes RAM
MC9S08QG4 — 4 Kbytes FLASH, 256 bytes RAM

Power-Saving Modes

Wait plus three stops

Clock Source Options

ICS — Internal clock source module containing a
frequency-locked-loop (FLL) controlled by internal
or external reference; precision trimming of internal
reference allows 0.2% resolution and 2% deviation
over temperature and voltage; supports bus
frequencies from 1 MHz to 10 MHz

XOSC — Low-power oscillator module with
software selectable crystal or ceramic resonator
range, 31.25 kHz to 38.4 kHz or 1| MHz to 16 MHz,
and supports external clock source input up to

20 MHz

System Protection

Watchdog computer operating properly (COP) reset
with option to run from dedicated 1-kHz internal
clock source or bus clock

Low-wltage detection with reset or interrupt
Illegal opcode detection with reset

Illegal address detection with reset

FLASH block protect

ADC — 8-channel, 10-bit analog-to-digital
converter with automatic compare function,
asynchronous clock source, temperature sensor, and
internal bandgap reference channel; ADC is
hardware triggerable using the RTI counter
ACMP — Analog comparator module with option
to compare to internal reference; output can be
optionally routed to TPM module

SCI — Serial communications interface module
with option for 13-bit break capabilities

SPI1 — Serial peripheral interface module

11C — Inter-integrated circuit bus module

TPM— 2-channel timer/pulse-width modulator;
each channel can be used for input capture, output
compare, buffered edge-aligned PWM, or buffered
center-aligned PWM

MTIM — 8-bit modulo timer module with 8-bit
prescaler

KBI— 8-pin keyboard interrupt module with software
selectable polarity on edge or edge/level modes

Input/Output

12 general-purpose input/output (I/O) pins, one
input-only pin and one output-only pin; outputs
10 mA each, 60 mA max for package

Software selectable pullups on ports when used as
input

Software selectable slew rate control and drive
strength on ports when used as output

Internal pullup on RESET and IRQ pins to reduce
customer system cost

Development Support

Single-wire background debug interface
On-chip, in-circuit emulation (ICE) with real-time
bus capture

Package Options

24-pin quad flat no lead (QFN) package

16-pin plastic dual in-line package (PDIP) —
MC9S08QGS only

16-pin quad flat no lead (QFN) package

16-pin thin shrink small outline package (TSSOP)
8-pin dual flat no lead (DFN) package

8-pin PDIP — MC9S08QG4 only

8-pin narrow body small outline integrated circuit
(SOIC) package
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Appendix B Ordering Information and Mechanical Drawings

Table B-2. Package Information (continued)

Pin Count Type Designator Document No.
8 DFN FQ 98ARL10557D
8 PDIP PA 98ASB42420B
8 NB SOIC DN 98ASB42564B
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NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

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

5. THE COMPLETE JEDEC DESIGNATOR FOR THIS PACKAGE IS: HF—PQFN.
COPLANARITY APPLIES TO LEADS AND DIE ATTACH PAD.

5. MIN. METAL GAP SHOULD BE 0.2 MM.
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TITLE: DOCUMENT NO: 98ASB42431RB

REV:T

CASE NUMBER: £48-08

19 MAY 2005

1o LD PDIP

STANDARD: NON-JEDEC




NOTES:

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

2. CONTROLLING DIMENSION:

INCH.

@D\MENS\ON TO CENTER OF LEADS WHEN FORMED PARALLEL.

D\MENS\ONS DOES NOT INCLUDE MOLD FLASH.

5. ROUNDED CORNERS OFPTIONAL.

6. 648-01 THRU —08 OBSOLETE, NEW STANDARD 648-09.

MILLIMETERS INCHES MILLIMETERS INCHES
DIM MIN MAX MIN MAX DIM MIN MAX MIN MAX
A 18.80 19.55 0.740 0.770
B 6.35 6.85 0.250 0.270
C 3.69 4.44 0.145 0.175
D 0.39 0.53 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 0.015
K 2.80 3.30 0.110 0.130
L 7.50 7.74 0.295 0.305
M 0 10° o) 10
5 0.51 1.01 0.020 0.040
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TITLE: DOCUMENT NO: 98ASB424318 REV: T
1o LD PDIP CASE NUMBER: 648-08 19 MAY 2005

STANDARD: NON-JEDEC
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NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

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

5. THE COMPLETE JEDEC DESIGNATOR FOR THIS PACKAGE IS: HF—PQFN.

COPLANARITY APPLIES TO LEADS, CORNER LEADS, AND DIE ATTACH PAD.

5. MIN METAL GAP SHOULD BE 0.2MM.
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NOTES:

17 CONTROLLING DIMENSION:
2 DIMENSIONS AND TOLERANCES PER ANS|

MILLIMETER

Y14 5M-1982

1i>kD\MENS\ON DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE
BURRS MOLD FLASH OR GATE BURRS SHALL NOT EXCEED 0.15 PER SIDE

1i>LD\MENS\ON DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0 25 PER SIDE

1i>kD\MENS\ON DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE

DAMBAR PROTRUSION SHALL BE 0.08 TOTAL
THE DIMENSION AT MAXIMUM MATERIAL CONDITION.

IN EXCESS OF

6  TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY .
A DIMENS IONS ARE TO BE DETERMINED AT DATUM PLANE
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TITLE: THERMALLY ENHANCED DUAL
FLAT NO LEAD PACKAGE (DFN)
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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.

5. MIN. METAL GAP SHOULD BE 0. 2MM.
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NOTES:

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

> P 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).
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OUTPUT
AUXILIARY
VCC

PN O
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NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

A DIMENSION DOES NOT INCLUDE MOLD PROTRUSION. MAXIMUM MOLD PROTRUSION
0.15 PER SIDE.

DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 TOTAL IN EXCESS OF THE DIMENSION AT MAXIMUM
MATERIAL CONDITION.
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